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BBenenue

Honss 4wmcma mnoxapoB, mnpouzomeqmux B Poccuiickonn = ®Denepanuu
OT DJIEKTPUYECKUX U3ACIIUNA U YCTPOUCTB B 3IAHUSIX U COOPYKEHHUSIX, OT OOIIETo YKciia
MOXKApOB B 3JaHUSIX W  COOPYKEHMSIX  OCTaeTcsi CTaOWJIBHO  BBICOKOM
u cocranisieT 6onee 34 %.

Haubosbiee yuciio moxapoB OT 3JIEKTPOOOOPYAOBaAHUS €KETOAHO MPOUCKXOTUT
Ha OOBEKTaxX >KWIOro cekropa. Mx mons cocraBmser mopsaka 74 % ot olmiero
KOJIMYECTBA MOYKAPOB 0 ANEKTPOTEXHUUECKUM MTPUUHHAM.

OcHOBHasi 4acTh MOTHOIIMUX JIIOJEM Ha TOXKapax OT 3JIEKTPOoOOPYIOBaHUS
OPUXOIUTCS Ha TOXapbl B 3MaHUAX U COOPYKEHHAX XKWIOTO cekropa — 94,8%
OT 00mIero 4Wciia MOTHOIMMX Ha TMOXKapaX, BO3HHUKIINX IO AJIEKTPOTCXHUYCCKUM
IPUYHHAM.

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

B 3maHmsaX u COOpyXEeHHSX OOIIECTBEHHOTO HAa3HAYEHUS [OJs TOXapOB
OT D3JEKTPOoOOOpyAOBaHUsA cocTaBmia Oonee 52 % oT oOlmero ywucia IOXKapoB
Ha TaHHBIX 00BEKTAaX.

Jonst uucima mormOmuxX JIOAEH Ha MoXkapax OT JJIEKTPOoOOpyIOBaHUS
B OOIIECTBEHHBIX 37aHUAX 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
CEKTOpE W 3[aHUSX W COOPYKEHHUSX OOIIECTBEHHOTO HA3HAYCHUS, HWCTOYHUKOM
BO3HUKHOBEHHUS KOTOPBIX SIBJISIOCH  DJIEKTPOOOOpYJAOBaHUE, IO CyObEKTaMm

Poccuiickoit @eneparuy npeacrapieHsl B Tadbaumax 1 u 2.



Tadoauua 1
PacnpenesieHue 3Ha4eHUIl MoKa3aTeseil 00CTAHOBKH € MOKapaMu,
npousomenmumu B Poccuiickoii ®@enepanun B nepuon 2016-2021 rogos

B JKHJIOM CEKTOPE€, HCTOYHUKOM BOSHUKHOBCHUHA KOTOPLIX ABJIAJIOCH

3JIEKTPO0OOpya0BaHue, N0 cyobekTaMm Poccuiickoii @eaepannu

KoJa-Bo Toas Moru6.mao Toas
PeiiTunr Cy0bexT PO 10KapoB, g Y > | PediTHHT Cy0bexkT PO JII01eH, g Y i
el 0 YeJl. °
1 MockoBckast 001acTb 16 861 7,63 1 MockoBckas 00J1acTh 740 6,71
2 Pecnybmixa 8 304 375 2 CBep/oBeKas 067acTb 417 3,78
Bamkoproctan
3 Yens6unckas 06aacTh 6728 | 3,04 3 Pecnybauia 382 3,46
Bamkoproctan
4 Upkytckas 001acTb 6 599 2,98 4 Upkyrtckas o01acTh 358 3,25
5 Jlerunrpaackas o0IacTh 6 456 2,92 5 JleruHTpaackas 00IacTb 342 3,10
6 r. Mocksa 6 047 2,73 6 Kpacuospckuit xpait 342 3,10
7 KpacHosipckuii kpaid 6017 2,72 7 HoBocubupckas 061acTb 297 2,69
8 KpacHopmapckuit kpaii 5905 2,67 8 Hwkeropoackast 061acThb 275 2,49
9 CBepmiioBckast 00JIacTb 5696 2,57 9 Yensabuackas 001acTb 272 2,47
10 Camapckast 00macTb 5573 2,52 10 PocroBckas o6nacts 256 2,32
11 Pecrry6nmka Tarapcran 5400 2,44 11 Kpacropmapckwuii kpaii 244 2,21
12 HoBocubupckas 001acth 5301 2,40 12 TroMeHcKkas 00J1acThb 233 2,11
13 ITpumopckuii kpait 5164 2,33 13 ITepmckuii kpait 232 2,10
14 KemepoBckas o6nacTp - 4945 2.23 14 KemepoBsckast o6nacts - 230 2,09
Kyzbacc Kysbacc
15 Hmxeropozckast 001acts 4823 2,18 15 Camapckas 001acThb 221 2,00
16 Anraiickuii kpait 4587 2,07 16 Pecrry6iinka Tarapcran 214 1,94
17 PocroBckas o6nacThb 4329 1,96 17 CaparoBckast 00JacTh 204 1,85
18 XabapoBckuil Kpaii 3998 1,81 18 XabapoBckuil kpaii 200 1,81
19 CaparoBckas 00JacTh 3 864 1,75 Cpennee 1o cyonexTam 195,8
Ypaabckoro ®O
20 Boponexckas o6macth 3819 1,73 19 TBepckast 001acTh 191 1,73
21 Ilepmckuit kpait 3750 1,69 20 Bomnrorpazckas 001acth 185 1,68
22 Bosnrorpazckast 001acth 3706 1,67 21 IIpumMopckuii kpai 182 1,65
Cpennee no cydbekTam
23 OpenOyprckas 00s1acTh 3653 1,65 TpuBo.kckoro ®O 179,5
Cpemiee no cybnextam | - 5435 3 22 Asrmaticicuii kpaii 173 | 1,57
Ypaabckoro @O
24 r. Cankr-IlerepOypr 3623 1,64 23 Kuposckas o6macts 173 1,57
25 TroMeHcKast 00J1acThb 3459 1,56 Cpennee no cy6nexram 172,3
Cubupckoro @O
Cpennee no cyonexram 34246 24 Boponeskckas 001acts 168 1,52

Cubdupckoro @O




Koa-Bo Toas Iorudmao Toas
PeiiTunr Cyobekt P® M03KapoB, o > | PediTHHT Cyobext PO Josei, o ’
el 0 YeJl. 0
Cpennee 1o cyobekTam
Ipuposkckoro HO 3397,2 25 Openbyprckas 001acTh 161 1,46
26 OmMckast 00acThb 3130 1,41 26 OmMckast 001aCTh 156 1,41
p7 | XAHTB-MARCHHCKIHABT. | 304y | j3g | 7 r. Mocksa 151 | 137
okpyT - Orpa
Cpennee no cyobekram Yimyprckas
HenTpaabuoro ®O 2898,7 28 Pecnybnuka 145 1,32
28 Bnagumupckas 001acTh 2 687 1,21 29 Ilensenckas o61acTb 142 1,29
Cpenee no cybuexran |- 5o g 30 Briaanvupcekas 061acTs 142 1,29
Poccuiickoii @enepanun
29 TBepekas 061acTs 2418 1,09 Cpennee no cyonexram | )59
HenTpansuoro O
Cpennee no cyobekram
[Omnoro ®O 22821 31 Kypranckast o61actb 130 1,18
30 CraBpomonbckuii Kpai 2194 0,99 32 ApxaHrenbckas 001acTh 130 1,18
31 Kypranckas o6xacth 2128 0,96 33 Bosoroackas o6macts 130 1,18
32 MBaHoBcKas 00J1acTh 2126 0,96 Cpeﬂ}:ee H? cybrexram 129,4
Poccuiickoii Pegepanuun
33 ITensenckas o61acThb 2075 0,94 34 Hosropockas o61actb 129 1,17
34 Kuposckas o6acTb 2 057 0,93 35 TamGoBcKas 001acThb 127 1,15
35 Viesonckas obmacts | 2046 | 092 | 36 Pecryomixa Caxa 122 | 111
(Axyrus)
36 Yamyprckas PecryOnmka 2012 0,91 37 3abaiikanbckuit Kpai 121 1,10
37 3abaifkascKuii kpait 2 006 0,91 38 PecniyOimnka Bypstus 121 1,10
Cpennee no cyobekTam 10226 39 Uygamickasi Pecriyoinika 119 1,08
Cesepo-3anagnoro @0 - YyBamus
38 Tam0oBcKast 001acTh 1918 0,87 40 r. Cankr-IletepOypr 118 1,07
39 Pecryomixa Caxa 1882 | 085 | 41 VIbsHOBCKAs 0BMACTS 114 | 1,03
(AxyTtus)
40 JIunenxkas 0061acTh 1807 0,82 42 Kanyxckas 001acTh 112 1,02
Cpennee no cyobekram
41 Tysnbckast 001acTh 1801 0,81 10wn0r0 DO 110,8
42 Amypckasi 00J1acTb 1754 0,79 43 Ps3anckas o6iactb 110 1,00
Cpennee no cydobekTam
43 BpsiHckast 001acTh 1736 0,78 Cepepo-3anajsoro DO 101,1
Cpennee no cydnexram 17349 44 Tynbckast 001acTh 100 0,91
JanbHeBocTouHOoro ®O
44 Benropockas 06macTb 1730 0,78 45 AcTpaxaHckas 00J1acTh 100 0,91
Cpennee mo cydobekTam
45 ApxaHrenbckasi 001acTb 1714 0,77 JlaIbHEBOCTOYHOT O 86,9
[0]0)
46 Pecnyosinka Kpbim 1714 0,77 46 Jlumerkas 00J1aCcTh 86 0,78
47 Pecny6muka Bypsitus 1702 0,77 47 Awmypckast 001acTb 85 0,77
48 Mypwmarckas o6acts 1668 | 0,75 48 Xantei-Mancuiicuii 82 0,74
aBT. OKpyT - IOrpa
49 Bonoroackas o6nacts 1664 0,75 49 Benroponckas obmactb 81 0,73




Koua-Bo Toas IToruoJio Toas
PeiiTunr Cyobekt PD M03KapoB, o > | PediTHHT Cyobext PO Josei, o ’
e/, 0 qeJl. °
50 Hysamckas Pecriyommica - 1636 0,74 50 CraBponoabCKuid Kpaii 80 0,73
Yysamus
51 Psasanckas o6nacts 1519 0,69 51 Kypckas ob6macts 80 0,73
52 SApocnasckas o61acTh 1491 0,67 52 Pecniy6mmuka Mopaosust 79 0,72
53 Kanyxckast 001actsh 1472 0,67 53 HBanoBckasg o0nacTh 78 0,71
54 AcTpaxaHckas 00J1acTh 1468 0,66 54 BpsiHckast 00macth 77 0,70
55 Kypckast o6nactb 1435 0,65 55 Pecniy6nnka Kpeim 77 0,70
56 Tomckast o0nacTs 1422 0,64 56 Pecny6mmmka Komu 74 0,67
57 Hosroponckas o6mactp 1414 0,64 57 OprnoBckas 001acTh 12 0,65
58 Pecny6ninka Mopnosust 1362 0,62 58 Pecniy6nmka Kapenus 70 0,63
59 Pecniyonuka Jlarectan 1330 0,60 59 TIckoBckas o0acTe 69 0,63
60 Pecny6imka Kapenns 1307 0,59 60 SApocnaBckas 061acTh 69 0,63
61 CMorteHckas 001acThb 1 305 0,59 61 Tomckas o6acTh 67 0,61
62 Pecrry6nmka Xakacus 1226 0,55 62 CMoteHcKast 001acThb 63 0,57
63 IIckoBckas 00acTh 1204 0,54 63 Pecniyonuka Xakacus 60 0,54
64 Pecny6muka Komn 1149 0,52 64 Pecny6nuka Mapuit O 52 0,47
65 Yeuenckas PecyOrmika 1103 0,50 65 KocTpomckast 06macTb 45 0,41
66 CaxannHckas 001acTh 1088 0,49 66 CaxanmHckas 001acThb 43 0,39
67 OproBcxas 06IACTS 1051 | 047 67 HAmano-Herelkuit apr. 41 0,37
OKpyT
68 Pecniy6iinka Mapwii 951 1006 0,45 68 PecniyOisinka Jlarectan 31 0,28
69 KocTpomekas 0671acTh 954 0,43 69 Kamunuwrpanckas 28 0,25
o0acTp
Cpennee no cyobekram
CeBepo-KaBka3ckoro 899,3 70 Kamuarckuii kpait 27 0,24
DO
70 Kamumnnrpanckas 871 0,39 71 Egpetickas aBT. 00JacTh 25 0,23
0071acTh
71 | Kabapmuno-bankapcias 771 0,35 72 Pecury6mxa Thia 23 0,21
PecnyGiimka
) o Cpennee no cyobekram
72 Fmano-Heneuxuid apr. 739 0,33 CeBepo-Kapka3zckoro 20,4
OKpYT
DO
73 Pecny6mmka TriBa 569 0,26 73 Mypmanckast 061acTh 20 0,18
74 Kamuarckuii kpait 514 0,23 74 Maraznanckas 001acThb 20 0,18
75 PecnyOiinka Anpires 500 0,23 75 PecniyOnuka Anraii 17 0,15
76 EBpetickas aBT. 00mactb 495 0,22 76 Kabapuro-Bankapekas 16 0,15
Pecny6nmka
77 PecniyOnmka Anai 450 0,20 77 r. CeBacTomnoJjb 12 0,11
78 Pecnyomixka CesepHas 435 0,20 78 PecnyOsnka Amsirest 10 0,09

Ocetus - Ananus




Koua-Bo Toas ITorué.o Toas
PeiiTunr Cyobekt PD M03KapoB, o > | PediTHHT Cyobext PO Josei, o ’
ell. 0 Yell. 0
79 Marananckas o6acTb 406 0,18 79 UyKOTCKHH aBT. OKPYT 10 0,09
80 r. CeBacTomnoJb 367 0,17 80 Yeuenckas PecyOmika 6 0,05
81 Pecrry6mmka Marymerns 283 0,13 81 PecnryOnmka Uarymierns 5 0,05
82 Pecny6mka Kanmbixns 268 0,12 82 Pecriyomiia Ceepras 4 0,04
Ocerust - Ananus
83 Kapauaeso-epieccias 179 008 | 83 Pecnymia Kamwbikis 2 0,02
PecnyOimka
84 Heneukuit aBT. okpyT 79 0,04 84 Heneuxuii aBT. OkpyT 2 0,02
85 YyKOTCKHH aBT. OKPYT 75 0,03 85 Kapauaeso-Tepxeccias 1 0,01
Pecny6iuka
Ta6auna 2
PacnpenesieHue 3Ha4eHUH NOKa3aTesed 00CTAHOBKHM € IOKapaMH,
npousomenmumu B Poccuiickoii ®@enepanun B nepuon 2016-2021 roxos
B 3IaHUAX, COOPYKCHUAX OﬁﬂleCTBeHHOFO Ha3HA4YCHUA,
HCTOYHHKOM BOZHUKHOBCHHUA KOTOPLIX ABJ/IAJJIOCH 3J'IeKTp0060pyJ]OBaHI/Ie,
1o cyobexkram Poccuiickon degepanumn
Kou-Bo Toas IMoruo.0 Toas
PeiiTunr Cyobexkt PO 10KapPOB, Y > | PeddiTHHT CyobekT PO Jwaei, Y ’
ell. 0 Yell. 0
1 r. MockBa 1684 8,99 1 r. MockBa 12 14,12
2 MockoBckas 00J1acTh 896 4,78 2 MockoBckas 00J1acTh 10 11,76
3 r. Cankr-IletepOypr 728 3,89 3 ITpumopckuit kpait 7 8,24
4 Kpacaomapckwuii kpai 599 3,20 4 r. Cankr-IlerepOypr 5 5,88
5 Pecny6imka bamkoprocran 561 3,00 5 Hpkyrckas obnacts 5 5,88
6 KpacHosipckuii kpait 545 2,91 6 Owmckast 0671acTh 5 5,88
7 HpxyTtckas ob6mactsb 545 2,91 7 AcTpaxaHckas 06J1acTh 4 4,71
8 Tpvopeiu Kpa 520 278 8 Hmano-Heneuiu asr. 3 3,53
OKpyr
9 YensOuHcKkas 00J1acTh 509 2,72 9 Pecniy6mmka TriBa 3 3,53
10 XabapoBckuil Kpai 502 2,68 10 Kpacnosipckuit xpait 2 2,35
11 Horocubupckas 001acth 442 2,36 11 Yenabunckas 00y1acThb 2 2,35
12 Camapckas 00J1acTh 399 2,13 12 HoBocubupckas 001acth 2 2,35
13 Pocrosckas o0nactb 367 1,96 13 PocroBckas obnacThb 2 2,35
14 Pecny6mmka Tarapcran 343 1,83 14 CapatoBckast 0011acTb 2 2,35
15 XanTb-MaHCHHCKuid apT. 314 1,68 15 Hwxkeropozackast 001acth 2 2,35
okpyr - FOrpa
CpenHee 1o cyobekram
16 CaparoBckast 00J1aCTh 309 1,65 Cubnpexoro GO 1,8




Kox-Bo Toas Moruo.ao Toas
PeiiTuHr Cyobext PO® M0KapoB, o > | PedATHHT Cyobext PO Josei, Y ’
el. 0 YeJl. 0
17 Owmckas 001acThb 294 1,57 Cpennee no cy6nexTam 1,6
IenTpansHoro ®O
18 Huskeropoickast 061acTh 292 1,56 16 Pecriyouica 1 1,18
bawmkoprocran
19 Kemeposcxas obnact, - 291 1,55 17 XabapoBckuii kpait 1 1,18
Kysbacc
20 Bonrorpanckast odmacts 283 1,51 18 Camapckas 00macTb 1 1,18
Cpennee mo cydobekTam
Cubmpcioro PO 281,7 19 Bomnrorpasckas 061acth 1 1,18
21 Anraiickuil kpait 270 1,44 20 Anralickuil kpait 1 1,18
22 ITepmMckuit kpait 269 1,44 21 ITepmckuit kpait 1 1,18
Cpennee no cyobexkram 263.0 Cpennee no cyobexkram 10
Ypaabsckoro ®O ' Ypaabckoro ®O '

23 Boponesxckas obmacts 260 1,39 22 Boponexckas obmacts 1 1,18
Cpennee no cyobekram 254 9 Cpennee no cyobekram 10
HenTpanbHoro ®O ' IO:xnoro ®O '

24 TromeHnckas 001acTh 242 1,29 Cpennee “l;) qum)eRTaM 1,0
25 Pecniyonuka Kpbim 241 1,29 23 Caep/uioBckas 06J1aCTh 1 1,18
Cpennee no cyobexkram
TpuBoakckoro O 230,3 24 Amypckast 0051acTpb 1 1,18
26 Pecnybnuka Caxa (SAxytus) 228 1,22 25 TBepckas o06nacTh 1 1,18
Cpeanee no cyobexkram
IOmnoro ®O 222,6 26 Bonoroackas o6macte 1 1,18
Cpennee mo cyobexkram P® 218,9 27 VibsiHOBCKas 00J1acTh 1 1,18
27 CBepaioBckas 00J1acTb 216 1,15 28 Benroponckas ob6mactp 1 1,18
28 Pecniy6nuka Jlarectan 211 1,13 29 TamGoBcKas 001aCcThb 1 1,18
29 CTaBpONOIbCKUH Kpaid 210 1,12 30 Ps3anckas o6nactb 1 1,18
30 Openbyprckas 00J1acThb 207 1,11 31 Pecny6sinka Komu 1 1,18
31 3abaiikanbckuit Kpai 190 1,01 32 KocTpomckast 06macTb 1 1,18
Cpennee no cydnexram 186,4 33 r. CeBacTonosp 1 1,18
JlanbHeBocTOUHOTO PO
32 ApxaHreibckast 0071acTb 185 0,99 34 Pecnybmmka Murymerus 1 1,18
B o Cpennee mo cydobekTam
33 SImano-Heneukwuii aBT. okpyr 182 0,97 Jaabaesocroanoro GO 0,8
34 Tomckast obsacTh 180 0,96 Cpennee 1o cyonexram 0,6
CeBepo-3anagnoro @O
Cpennee mo cydobekTam
35 JlenuHrpaackas oonacTb 177 0,95 TpuBo.kckoro ®O 0,6
Cpennee mo cydobekTam
36 Awmypckast 061acTb 171 0,91 Cesepo-KaBka3sckoro 0,1
[o]e]
Cpennee 1o cyobekram N N
Cepepo-3anajsoro MO 165,0 35 KpacHomapckuii kpaii 0 0
37 AcTtpaxaHckasi 001acTb 159 0,85 36 PecniyOnka TaTtapcran 0 0
38 Thepckas o6aacTs 154 0,82 g7 | Xawre-Mascuiickui apt. 0 0

okpyr - FOrpa
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Kou-Bo Toas IToruo.i0 Toas
PeiiTuHr Cyobext PO® M0KapoB, o > | PedATHHT Cyobext PO Josei, Y ’
el. 0 YeJl. 0
Kemeporckas obmacts -
39 Pecniyonuka Bypsitus 154 0,82 38 Kys6ace 0 0
40 Kuposckas o6macts 153 0,82 39 TromeHckas 00acTb 0 0
41 Y amyprckas PecryOnmka 152 0,81 40 Pecmy6mmmka Kpemm 0 0
42 Bosorozckas o6macs 147 | 079 | 4 Pecttybmmica Caxa 0 0
(Axytns)
43 Bnagumupckas 00acTb 147 0,79 42 Pecniy6ninka Jlarectan 0 0
44 SpocnaBckas 06macTh 147 0,79 43 CraBponoJabCKUH Kpait 0 0
45 MypmaHcKas 00J1acTb 146 0,78 44 Openbyprckas 0061acTs 0 0
46 BpsiaCKas obmacts 139 0,74 45 3abaifkambCKuil Kpait 0 0
47 VibsiHOBCKas 00J1acTh 138 0,74 46 ApxaHrenbckas 001acTh 0 0
48 Ilensenckas 061acThb 135 0,72 47 Tomckas o0JacThb 0 0
49 Benropockas 06acTh 134 0,72 48 Jlenunrpaackas 00J1acTh 0 0
50 Yeuenckas PecyOmika 127 0,68 49 Kuposckas ob6macts 0 0
51 CaxanmmHCcKas 001acTh 124 0,66 50 PecniyOmmuka Bypstus 0 0
52 TambOoBckas 061acTh 124 0,66 51 Yamyprckas Pecrybnuka 0 0
53 Psa3aunckas o6iacTb 118 0,63 52 Bnagumupckas 06acTb 0 0
54 Hysamexas PecryGmuka - 116 0,62 53 MypmaHcKast 00JIacTb 0 0
Uysamus
55 Tynbckast 06macTh 115 0,61 54 SApocnaBckas 061acTh 0 0
56 Kypranckas obnacts 114 0,61 55 Bpstackast obmacts 0 0
Cpennee nmo cydobekTam

Cenepo-Kakasckoro ®O 109,4 56 ITensenckas 00aacThb 0 0

57 Pecny6nnka Kapenus 107 0,57 57 YeueHckas PecriyOinka 0 0
58 Pecniybninka Xakacus 105 0,56 58 CaxanuHckas 001acThb 0 0
59 JIumnenkas ob6nactb 103 0,55 59 ‘lysamcias Pecriy6mika - 0 0

UysBamus
60 Pecny6nmka Komu 101 0,54 60 Tyneckast o6nacts 0 0
61 OprnoBckast 061acTh 98 0,52 61 Kypranckas o6nacts 0 0
62 PecnyOnmka TriBa 97 0,52 62 Pecnry6imka Kapenns 0 0
63 CMoneHckas 001acThb 96 0,51 63 PecniyOnnka Xakacus 0 0
64 Kabapauro-Bankapckas 96 0,51 64 Jlunenkas o6iacTe 0 0
Pecrry6nnka
65 MBanoBcKkas 06acThb 96 0,51 65 OpJioBckast 001aCTh 0 0
66 KocTpomckas obnacth 96 0,51 66 CMoeHckas 00J1acTh 0 0
67 Kypckast o6macthb 94 0,50 67 Kabapauno-Bankapekas 0 0
Pecny6nmka
68 KanunauHrpamckas o0iacTb 92 0,49 68 MBanoBsckas o0acTe 0 0
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Kou-Bo Toas IToruo.i0 Toas
PeiiTuHr Cyobext PO® M0KapoB, o > | PedATHHT Cyobext PO Josei, Y ’

ell. 0 Yell. 0

69 Pecnybmuia Cenepras 80 0,43 69 Kypckas obnacth 0 0
Ocetus - AnaHus
70 Pecnybnmka Mapwuii On 76 0,41 70 Kanunnurpazcias 0 0
o0J1acTh
71 Kanyxckast o6macth 75 0,40 71 Pecnybmixa Cenepras 0 0
Ocertus - AnaHus
72 Pecmry6immka MopmoBust 74 0,40 72 PecnyOmmka Mapwit O 0 0
73 r. CeBacToross 66 0,35 73 Kanyxckas 001acth 0 0
74 Hosroponckas o6mactb 62 0,33 74 Pecnybmka MopaoBus 0 0
75 Kamyarckuii kpait 58 0,31 75 Hosropockas o6mactb 0 0
76 IIckoBckas obnacts 54 0,29 76 Kamuarckuit kpait 0 0
77 Pecrry6Onmka Anrait 48 0,26 77 TIckoBckas o0acThb 0 0
78 Pecniy6nuka Anpires 44 0,23 78 PecnyOnuka Adrait 0 0
79 Maraznanckast 0061acTb 44 0,23 79 PecniyOiinka Anpires 0 0
80 EBpetickas aBT. 005acTpb 41 0,22 80 Maramanckas o61acTh 0 0
81 PecnyOnuka Marymerns 31 0,17 81 Empetickas aBT. 00macTpb 0 0
82 PecnyOmmka Kanmeikus 22 0,12 82 PecnyOmuka Kanmmeikus 0 0
83 UyKOTCKHIf aBT. OKPYT 18 0,10 83 UyKOTCKHUI aBT. OKpYT 0 0
84 Hewerkwuii aBT. OKpyr 16 0,09 84 Henenkuii aBT. OKpyr 0 0
85 KapauaeBo-Yepkecckas 11 0,06 85 KapauaeBo-Yepkecckas 0 0
Pecrry6nnka Pecny6nmka

C Y4€TOM HMHTCHCHUBHOI'O POCTAa SHCProBOOPYKCHHOCTHU HACCIICHUA, JXKHUIIBIX U

OOLIECTBEHHBIX 3[aHUM, TEHJEHUHUS IO KOJMYECTBY «IJIEKTPOTEXHUUYECKUX)
MOXKAPOB, OYEBHUIHO, COXPAHUTCS IMpPHU CYIIECTBYIOIIEM IOJOKEHUH TOXAPHOU
NPO(PUIAKTUKU 3IEKTPOYCTAHOBOK.

B HacTosiiee Bpems cloKuiach CUTyallds, KOrJa 3JIEKTpPOOOOpYyIOBaHHUE IO
OOJBIIEH YacTH HUKEM HE 00CITY)KMBAETCS U HE KOHTPOJIIMPYETCS C TOUKH 3PEHUS €ro

NOoXKapHOW  TpoWIaKTHKUA. DJIEKTPUKHM Ha  OOBEKTaxX 3aHUMAIOTCA  €ro

00CITy’)KMBaHUEM HWJIM PEMOHTOM, KOTJa YTO-TO BBIXOJMUT U3 CTposi. B 3TOM CBs3W,
OJHMM U3 OCHOBHBIX BONPOCOB SBISIETCSA OpraHW3alMs CUCTEMATUYECKOM
npoGUIAKTUKU TTOKAPOB OT DJICKTPOOOOPYTIOBAHUS KHIIBIX U OOIIECTBEHHBIX 3IaHUI
C IPUMEHEHUEM TEXHHUYECKUX CPEACTB.

B cootBerctBuM co cratheid 4 Texuuueckoro periiamenta TaMoXE€HHOrO COr3a
(TP TC 004/2011),

HU3KOBOJIbTHOE 00OPYIOBAHME IOJDKHO OBITH pa3pabOTaHO U HM3TOTOBJIEHO TaKHM

«O 0e30macHOCTH  HHM3KOBOJLTHOTO 060py,Z[0BaHI/I}I»
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o0pa3oM, 9TOOBI TTPH MPUMEHEHHUH €T0 10 HA3HAYCHUIO W BBHITOJTHCHUHN TPEeOOBaHUI
K  MOHTaXy, OKCIUlyaTanuu  (UCMOJB30BAaHUIO),  XPAHCHHUIO,  IEPEBO3KE
(TpaHCTIOPTHPOBAHUIO) H TEXHUYECKOMY OOCITYy)KMBAaHHIO 3TO 000pyIOBaHUE
obOecrnieunBajgo: OTCYTCTBHE HEAOMYCTUMOTO PHCKAa BO3HUKHOBEHHMS ITOBBIIIEHHBIX
TEMIIepaTyp, IYyTrOBBIX pa3psioB WIW W3IYYECHUH, KOTOPBIE MOTYT MPUBECTH
K TOSIBJICHUIO OITACHOCTEH, OTCYTCTBHE HEIONMYCTUMOIO PHCKa NpPH TEperpyskax,
aBapUIHBIX PEKMMAX M OTKa3aX, BHI3LIBAEMBIX BIUSHUEM BHEITHUX U BHYTPEHHHX
Bo3aciicTBytomux  (aktopoB. Takke B JaHHOM  cTaThe  OMPEIENICHO,
YTO HU3KOBOJIbTHOE 000OPYAOBaHHE JIOJKHO OBITH pa3pab0oTaHO U U3TOTOBJICHO TAKUM
oOpa3oMm, 4YTOOBI OHO HE SBISJIOCH MCTOYHUKOM BO3HMKHOBEHHS TIOXKapa
B HOPMAJIbHBIX M aBAPUUHBIX YCIOBHUIX PaOOTHI.

B  OonpumimHCTBE  CilyyaeB, TMOCJI€  MOHTaXa, dJIEKTPOOOOpYIOBaHUE
HE TojaBepraercs MNpoPUIAKTUYECKUM OCMOTpaM, TEXHUYECKOMY KOHTPOJIIO,
OOCITY)KMBAaHUIO ¥ PEMOHTHO-TIPEAYIPEAUTEIbHBIM  MeponpusaTusaM.  OHaKo
CO BPEMEHEM C HUM MPOUCXOSAT OTPUIATEIbHBIC U3BMEHEHHS. Y XY IIIIEHUE COCTOSTHUS
IEKTPOOOOPYIOBaHUS  TPHUBOJUT K  HEPAIMOHAILHOMY  HCITOJB30BaHHUIO
AIIEKTPUYECKOW SHEPTHH W TOBBINICHUIO YPOBHS IMOXKAPHOHN OIACHOCTH, a, 3HAYMT,
TpeOyeT 3a HUM CUCTEMaTH3MPOBAHHOTO HAOIFOACHUSI.

B cootBetcTBUM ¢ DenepanbHbiM 3aKkOoHOM OT 21 nekabpst 1994 r. Ne 69-03
«O mnoxapHoil 06e30omacHOCTH», MPOPUIAKTHKA TOXKAPOB — COBOKYMHOCTH
MIPEBEHTUBHBIX MEp, HAMPABICHHBIX HA MUCKIIOYEHHUE BO3MOYKHOCTH BO3HHKHOBEHUS
MO’KapOB U OTPAaHUYECHHE UX TTOCIICICTBU.

[Tox cucremoil MpopUIAKTUKH TOKAPHOM OMACHOCTH 3JIEKTPOOOOPYIOBAHUS
KUJIBIX W OOIIECTBEHHBIX 3/aHUA TIOHUMAIOTCS PETYJSPHBIC, BBITOIHICMBIC
1o 3aJIaHHOM nmporpamme HaOTIOACHUS 3a AKCIUTYaTUPYEMbIM
IEKTPOOOOPYIOBAHNEM, TO3BOJISIONINE OMPEACATh €ro (HDaKTUIECKOE COCTOSHHE,
MPOUCXOMSIINE B HEM TPOIECCHl W TPOTHO3UPOBATh HW3MEHEHUE COCTOSHUS
MOJT BIMSTHUEM Pa3TuYHbIX (hakTopoB. Takue HaAOMIOICHUS HEOOXOIUMBI, B IIEPBYIO
ouepeib, IS AIEKTPOOOOPYI0BaHUS 0OBEKTOB C MACCOBBIM MTPEOBIBAHUEM JIFOICH.

[To>xapHast 0€30MacHOCTh OOBEKTOB PA3IMYHOTO HA3HAYCHUSI B 3HAUUTEIHHOM
CTETICHU OMNPEACNACTCI COCTOSHHEM DJKCILUTyaTHPYEMOTO 3JIEKTPOOOOPYI0BaAHUS

H DJICKTPOYCTaHOBOK.


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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OCHOBHBIM  HampaBlieHHEM B OOECMNEYeHHH TMOXApHOM  OE30MacHOCTH
AKCIUTYaTUPYEMOTO BJIEKTPOOOOPYIOBAHUS SABIIAECTCS MAaKCUMAIbHO BO3MOXHOE
CHI)KCHUE BEPOSITHOCTH BO3HHUKHOBEHMS II0KApa OT 3JIEKTPOYCTAHOBOK B LEJIOM
Y OT OTACJIBHBIX JJIEKTPUUECKUX U3IEITHUM.

Tam, rae ecTb KOHTaKTHBIE COCIMHEHHS B DJIEKTPOCETAX, MPOLECC OKUCIICHHUS
METANTMYECKUX TOBEPXHOCTEH  AIEKTPOKOHTAKTOB W  TOSBIEHUS J1e()EeKTOB
HEIpephIBEH. be3 H0CTaTOYHONM TEXHWYECKOW OCHAIEHHOCTH W IMOATrOTOBJIEHHOTO
HepcoHaa B OONBIIMHCTBE CIIy4aeB HEMCIPABHOCTH 3JIEKTPOOOOPYIOBAHMSI MOYKHO
OOHApYXUTh TOJBKO MO XapaKTEPHOMY 3araxy Wiu OOyTJIeHHON 3JIEKTPOM30JIALIUY,
YTO XapaKTEPHO /AJIsl aBapUMHBIX JE€PEKTOB YXKE HA MM0KAPOONACHON CTaIUU.

Bo3HukHOBeHHE NEPEKTOB 3IEKTPUUECKUX LEMEd U IEKTPOOOOPYIOBAHUS —
3TO €CTECTBEHHBIM MPOLECC, K KOTOPOMY HEOOXOAMMO OBITh FOTOBBIMU M KOTOPOE
HEOO0XO0MMO MPEenyNpexaaTh 3a01arOBPEMEHHO.

B HacTosmee BpeMsi NOSIBUIMCh HOBBIE TEXHHUUYECKHUE CPEJICTBA, IMO3BOJIIOIINE
BBIBECTH NPOPWIAKTUKY [OXApOB OT  DJIEKTPOOOOPYIOBaHMS B  KHJIBIX
1 OOILIECTBEHHBIX 37JaHUSX HA HOBBIN YPOBEHb.

K 00cinyXuBaHUIO 3JIEKTPOYCTAHOBOK JIOMYCKAIOTCS KBadU(ULIMPOBAHHBIE
CHEIUAINCTBI, HMEIONIME TPYyINIy Mo 3JekTpoOe3onacHoct He Huxe I,
IIOATBEPKACHHYIO COOTBETCTBYIOIUM YAOCTOBEPEHUEM.

OOcnenoBaHue  3JEKTPOYCTAHOBOK  JOJDKHO  NPOMU3BOJUTHCS  COBMECTHO
C  KBAIM(PUUUMPOBAHHBIM  TEPCOHAJIOM  DJIEKTPOTEXHUYECKOTO  XO35MCTBA,

OTBETCTBEHHBIM 32 00CITYKUBAHUE JIEKTPOOOOPYIOBAHUS 31aHHUS.
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1. Ob6aacTs npuMeHeHUst

Hacrosime Meroanueckue peKOMEHIAIMU OMPEACIOT OOIre MOJOKEHUS
[0 OpraHu3aly MPOPUIAKTUKA TOXKAPOB OT SIIEKTPOOOOPYIAOBAHUS B KHIIBIX
1 OOIIIECTBEHHBIX 3aHUSIX C MPUMEHEHUEM TEXHUYECKUX CPEJICTB.

Hacrosmue METOANYECKUE pPEKOMEHAAUN IIpEHA3HAYECHBI
JUIsL UCHOJIHUTEIBHBIX OpraHoB cyObekToB Poccuiickoir ®enepanuu, OpraHos
MECTHOTO CaMOYIIpaBJICHUS, OpraHU3alluid MO peaju3aluy MOJHOMOYHMM B o0iactu
NoKapHOM O€30IacHOCTH, a Takke COOCTBEHHHUKOB (apeHIaTOpOB) >KUJIBIX JTOMOB
(xBapTHD).

OCHOBHBIMM 3a/lauaMH MCIOJIHUTEJIBHBIX OpPraHoB CyOBekTOB Poccuiickoii
denepanun, OpraHOB MECTHOT'O caMOyIIpaBJICHNUs, OpraHM3aIui,
no npoUIaKTUKE IMOXKAPOB B JKUIbE, SBISAIOTCA OOyYEHHE HACEJICHUS MepaM
NOKapHOM O€30I1acCHOCTH, OCHOBaM I0Xapo0e30IacHOTO MOBEACHHUS, a TaKXKe
MH(GOPMHUPOBAHNE HACEJICHUS O Mepax MOKapHOU OE30MaCHOCTH.

Hacrosime  meTonuyeckue pEeKOMEHJAUUU MOTYyT  ObITh  IPUMEHEHBI
COOCTBEHHMKAaMHU JOMOB (KBapTHp) U apeHIAaTOpAMH MOMEIIEHUN IJid MPOBEACHUS
CaMOCTOATENILHON TEPBUYHONM OIICHKA COCTOSIHHSI TIOKapHOW  0e30MacHOCTH
HKCILTYaTUPYEMOTO 3JIEKTPOOOOPYA0BaAHUS.

B Hactosmmx MeTtoguyeckux peKoMeHAauusax N0 TEXHUYECKUMU CPEACTBAMU
NPOQUIAKTUKY TMOXKAPOB MOHUMAIOTCS aNMapaThl 3alIUThl ANEKTPUUYECKUX LIETIEH,
TEIUTIOBU3MOHHAs INarHOCTUKA, TEPMOUHANKATOPBI U TEPMOCHCTEMBI.

Hacrosdmme wmeronuueckue peKOMEHAALUMU HE SABIIOTCI  PYKOBOJACTBOM
II0 INPOEKTUPOBAHUIO JJIEKTPOYCTAHOBOK 3JaHMM M  MOHTaXy  almaparos
AIEKTPUYECKON 3aLUTHI U APYTUX TEXHUYECKUX CPEACTB.

[IpoekTHpOBAHUE M MOHTAX DJIEKTPOYCTAHOBOK 3JaHUN JOJDKEH IPOBOJUTHCS
B COOTBETCTBUU C JEHUCTBYIOIIMMU HOPMAaTUBHBIMHU JOKYMEHTAMH.

Hacrosmme wmeronuueckue peKoOMEeHAALUMU HE SABISIOTCA HOPMaTUBHBIM

JOKYMEHTOM.
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2. OCHOBHbBIE JIEKTPOTeXHUYECKUE NPUYHHBI M0KAPOB
OT 3JICKTPOOOOPYAOBAHMSA

[ToxxapHass 0€30MacHOCTh OOBEKTOB PA3IMYHOIO HA3HAYEHHS, B TOM YHUCIE
KHUJIBIX W OOIIECTBEHHBIX 3/aHUM B 3HAUYUTENBHOM CTENEHH ONpeAesseTcs
COCTOSIHUEM JKCILTYyaTHPYEMOTO 3JIEKTPOOOOPYAOBAaHUS U JIEKTPOYCTaHOBOK.

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

K mpuurHaM nokapoB JIEKTPOTEXHUUYECKOTO XapaKTepa OTHOCSTCS:

- KOPOTKOE 3aMbIKaHHUE;

- Ieperpy3Ka 3JEeKTPUIECKUX LEenei;

- 0OJIBIIIOE IEPEXOTHOE COMPOTUBIICHUE;

- UICKpPEHHUE;

- QIIEKTpUYECKas IyTa;

- IEpEHATIPSKEHHUE ANEKTPUUECKON CEeTH.

Kpome Toro, He0OXOAMMO YUYUTBIBATH, UYTO MEPEHANPSIKEHUE AIIEKTPUUECKON
ceTH, OOJIbIIOE MEPEXOJHOE CONMPOTUBIIEHUE M MEpEerpy3ka LENu MOXKET MPUBECTU
K KOPOTKOMY 3aMBIKAHUIO, BO3HUKHOBEHHUIO JJIEKTPUYECKOW Iyrd, U HA0O0OpOT,
KOPOTKOE 3aMbIKaHHE MOXKET TPUBECTH K TEPEerpy3Ke JIEKTPUUYECKON CETH,
K UCKPEHMIO, 00pa30BaHUIO 3JIEKTPUUECKOM IyTH, K MEPEX0ay dJIEKTPUUECKOTO TOKa
Ha METaJJTHYECKUE 3a3eMIICHHBIC KOHCTPYKIIMH | T.1. [3].

To ectb, oqHU aBapuilHble PEXUMBI, MOTYT INEPEXOAUTH B Jpyrue Ooiee

OIMaCHBIC OTHOCUTCIIbHO BO3MOKHOCTHU BOSHUKHOBCHHUA I10KAPOB.

Kopomkoe 3amvikanue

Cpenu mnOpvYMH TOXAPOB  AJIEKTPOTEXHUYECKOTO  XapakTepa KOPOTKOE
3aMBIKaHHUE SIBJISIETCSI CAaMBIM PACIpPOCTPAaHEHHBIM, XOTSI HEPEIKO OHO MOXKET OBITh
U CJIEJCTBUEM KaKOW-IMOO ApYyroil aBapuilHON CUTYallUH B DJICKTPUYECKOMN IIETIH.

KopoTtkoe 3ambplkaHue B 3JIEKTPUYECKUX IEMIX MOKET BO3HHUKHYTH
B pe3yibTaTe 3aMbIKaHUS MEXIY (Pa30BbIM U HYJIEBBIM MPOBOJHUKAMH, 3aMbIKAHHSI
(a30BOro MPOBOIHHMKA Ha «3eMJIio» [3].

NHbIMU  ciiOBaMH, KOPOTKO€ 3aMBbIKAHME BO3HHMKAET IIPU COCAUHECHHU
AJIEKTPUYECKUX MPOBOJIOB C HAPYIIEHHOW HU30JISIUEN, CONPUKOCHOBEHUHU ITPOBOJIOB

C MCTAUNIMYCCKHMMH 3a3€MJICHHBIMH KOHCTPYKIHAMU B,HaHI/Iﬁ U COOPYIKXCHHUMU,
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NONaJaHNK HAa OrOJIEHHBIE NPOBOAA MOCTOPOHHUX METANIMYECKHX IPEIAMETOB,
npoboe OOyraeHHOW WM HAapyMIEHHOW HW30JSIHM TMPOBOJOB M JIPYTHX
AJIEKTPOYCTAHOBOYHBIX U3EIUH.

[Tpu KOPOTKOM 3aMbIKAHUY MTHOBEHHO MHOTOKPATHO YBEJIMYMBAETCS CUJIA TOKA
B LIENH, MPOUCXOJUT 3HAYUTENILHOE BBIIEICHUE TEIUIa, 3HAUYUTEIbHO BO3pPACTaeT
TEeMIIepaTypa TOKOIPOBOIAIIMX W, YTO HPUBOJUT K PACIUVIABICHUIO H3O0JIALMH
IIEKTPUYECKUX IIPOBONOB M Kabened M €€ MOCIENyIOIEMY BOCIUIAMEHEHHUIO.
KopoTkoe 3ambikaHMe, Kak IpPaBHJIO, COMPOBOXKIAETCS XJIONKOM, pPACIJIaBICHUEM
MeTajljla MPOBOJHUKOB M BBIOPOCOM pACKAJIEHHBIX YaCTUL[ U3 30HBI KOPOTKOIO
3aMBIKaHMS C MOCIEAYOIIHUM BOCINIAMEHEHUEM OKPYKAFOIIUX ITPEAMETOB.

Haunbonee pacnpocTpaHeHHbIE MPUYHMHBI, MO KOTOPBIM MOKET MPOU30NTH
KOPOTKO€ 3aMbIKaHUE B KBAPTHUPE, IOME, OOIIECTBEHHBIX 3AaHUSIX — 3TO MOBPEKACHHUE
W30JISALUH. [ToBpexnenue U30JSUN qae BCETO IPOUCXOJIUT
B MecCTax, I/ie MpoBoja meperudarorcsa. Takxe K MOBPEKIACHUIO H3OJIALUU MOMKET
IPUBECTU NEPEKPYyUYMBAHUE IPOBOJOB, CrMOAaHUE MPOBOAOB IOJ OCTPHIM YIJIOM,
MOBPEXKJICHUE W30JBIIUU TPOBOJOB MpPH MPOBEIACHUUM PEMOHTHBIX padoT [4].
M3onsuuio MOTyT MOBPEAMTH TPBI3YHBI WM JOMAIllHWE >KUBOTHbIE. Emie onHa
IIPUYMHA KOPOTKUX 3aMbIKAHUI — IEPErPEB U, KaK CJIEICTBUE, Pa3pyILIEHNE N30SI,

HcrouHnKaMy 3aXUTraHus NPU KOPOTKHUX 3aMBIKAHUSAX MOTYT SIBJISITHCS
packaneHHbple (ropsliuMe) 4YacTUUbl W Kaluld MeTajlla NpH PacIUIaBICHUU
B ABAapUMHBIX PEXKMUMAX >KWJI TPOBOAOB (kKaOenmed) WM NOpU  pa3pylIEHUU

AIEKTPONPUOOPOB.

Ilepezpy3ka 3n1ekmpuueckux cemeil

CoBpeMEeHHbBIE KBapTHpPbl M JOMa HACBIIIEHBl MHOXECTBOM 3JIEKTPUYECKUX
npubopoB. YacToll NpUYMHON BO3HUMKHOBEHHS IMOXKAPOB SBISETCA NEperpyska
DJIEKTPOCETEN.

[Ieperpy3koi Ha3bIBAETCS TAKOE SIBJICHUE, IPU KOTOPOM B JJIEKTPUUECKON CETH
BO3HHUKAIOT TOKOBBIE HArPY3KH, PEBBIIAIOIINE JUIUTEIBHO JTOITYCTUMBIE.

HaunGonee gacToii mpuuarHOMN, BBI3BIBAIOIIEH TIEPETPY3KY IEKTPUUECKHUX TeTei
B KHUJIBIX U OOLIECTBEHHBIX 3/IaHUSX, SBJISIETCS BKIIFOUEHHUE B DJIEKTPUUYECKYIO CETh HE
NPEIYCMOTPEHHBIX PAaCcYeTOM MOIIHBIX IOTpPeOUTENel DJIEKTPOIHEPTUU WU
BKJIFOUEHUE B OJHY PO3ETKY HECKOJBKO OBITOBBIX MPUOOPOB OOJIBIION MOIIHOCTU

OJTHOBPEMEHHO.
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B pesynbraTre mneperpy3kud IMpoBOJIa HArpeBalOTCS, BBIAENSAETCS OO0JbIIOE
KOJIMYECTBO TEIIa, MOTYT IUIABUTHCS KHUJIbI TPOBOJIOB — 3TO MOXKET CTATh MIPUUUHOMN

KOPOTKOTO 3aMbIKaHHs, BOSHHKAIOT UCKPHI M KaK CJICJCTBUE MoXxap [5].

bonvuoe nepexoonoe conpomuenenue (nioxoi KoHmaxm,)

bonpioe mepexolHOE COMPOTHUBIEHHWE — 3TO CONPOTUBICHHUE YYacTKa
AIEKTPUYECKOM IIEMU B MECTE COCTMHEHUS OTICIBHBIX 2JIEMEHTOB (MECTa COCIMHEHUS
MPOBOJIOB, MOJICOCAMHEHUSI UX K DJEKTPONPUEMHHUKAM, KOHTAKTHBIM dJIEMEHTaM U
T.I.) B KOTOPBIX, NIPU HEMPABWIBHOM HMX HUCIOJHEHHH, CONPOTUBJIEHHUE BBILIE IO
CPABHEHUIO C CONMPOTHUBIICHUEM JJIEKTPUUECKOU LIETIH 10 3TUX YYAaCTKOB U MOCIIE HUX
[3].

Haubonee yacto 60sbllne NEpEeXOJHbIE CONPOTUBIIEHUSI BO3HUKAIOT B MECTax
COEMHEHMsS MIPOBOJOB MEXIy cO0O0H, KOrja BMECTO IMalKH, CBapKH, OINPECCOBKHU
WIA 32KUMOB MOJ OOJTHI NPUMEHSIOTCS CKPYTKH MPOBOJIOB (OCOOEHHO OIacHa
CKpPYTKa ITPOBOJIOB C aJTFOMUHUEBBIMU U MEHBIMH KHJIAMH ), B MECTaX MOJKIIOUEHUS
IpPOBOJOB K anmaparaM 0e3 CHeUUaJbHBIX 3aKHMMOB UM  HAKOHEYHUKOB,
B BBIKJIIOYATEISAX, IITENCENbHBIX pa3beMax (PO3eTKax, BUIIKAaX) HAa KOHTAKTHBIX
AJIEMEHTaX NpPH CHUKEHUU NPUJIAraeMbIX JJIs BKIIOUEHHS YCUIIMM, HEJOBKIIOUEHUS,
MOATOPAaHUSI W T.M., B MECTaX KOHTAKTOB, BBIMOJIHEHHBIX C MOMOIIBIO PE3bOOBBIX
COEMHEHHUH B 3JIEKTPOOOOPYIOBaHUU, B KOTOPOM B Ipolecce padoThl MPOU30IILIO0
oclia0JIeHre KOHTAKTa.

HenocpencTBeHHbIM MCTOYHUKOM 3a)KUTaHUS B TOM CIIy4a€ MOTYT OBITh:
AJIIEMEHTBI JJIEKTPOYCTAHOBOK, HArpeThie J0 BBICOKOW TeMIlepaTypbl TEIUIOM,
BBIJICJICHHBIM ~ DJIEKTPUYECKHUM TOKOM B  MecTe OOJBIIOr0o  MEPEXOAHOIrO
CONPOTHUBJICHUS;  DJIEKTPUYECKUE  MCKPbl WM  YacTULBl  PACILJIABJICEHHOTO
YW HaKaJICHHOIO0 METaJlIa, BO3HHMKAIOIIME B MECTE «IUIOXOr0» 3JIEKTPUYECKOIO
KOHTAKTA.

Kpome Toro, 60ib110€ MEPEXOIHOE COMPOTUBICHUE MOXKET ObITh MPUYUHON

BO3HHMKHOBCHHA KOPOTKOI'O 3aMBbIKaAHM.

Hckpenue (0yzo60ii npoooit)

Uckpenne (myroBoil mpoOOW) B IJIEKTPOYCTAaHOBKAX — OTO BechMa
PaCIpOCTPAHEHHOE SIBJICHUE U MPOUCXOAUT KaK MPH HOPMaIbHOM paboTe OTASIbHBIX
MOTPEOUTENEeH DAICKTPUYECKOW HHEPTUM, dYalle BCEro MPUOOPOB HMMEIOITUX

KOHHCKTOpHLlﬁ QJICKTPOABUIaTCIIb IIPHU HCIVIOTHOM IMPWIICTAHHKW K HHUM IICTOK, TaK
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U B aBApUUHOM pEXHUME padOThl 3JIEKTPOIPUOOPOB, B MECTAX HEKAYECTBEHHOI'O
OPUCOEAMHEHUS  TMPOBOAOB K  NOTPEOUTENsIM  DIEKTPUUECKOHM  DHEPIHH,
IpU COMPUKOCHOBEHHM OTAETBHBIX YYacTKOB TMPOBOJOB MEXIy CO00H wiu
C 3a3¢MJICHHBIMU KOHCTPYKIUSAMH U T.1. [3].

[Ipy uCKpeHMHM TPOUCXOAUT OOpa30BaHME HCTOYHHKOB  3ayKUTaHUA,
o0alarolUX YHEPTUEN U TEMIEPAaTypOil JOCTATOYHBIX ISl BOCIUIAMEHEHUS! MHOTHUX
TOpIOYMX BEIIECTB U MATEPUAJIOB.

HckpoBoii pa3psii MOXKET 00pa30BbIBATHCS MPU H3JIOME KUJIbl Kalemnst u3-3a
YCTAJIOCTU METajlla, pa3pbiBa MPOBOJHUKA NPH YPE3MEPHOM PACTSKEHUH Kades,
a1M00 MpU MOBPEKIECHUU JKUJIbI TOCTOPOHHUM MpPEAMETOM. B MOBpexaEHHON Kuiie
BO3HHMKAET MaJblil 3a30p, MpoOMBaeMblii pabOYMM HaIpPSHKEHUEM, IMOITOMY TOK
[0 TaKOMy KaOeJro MpOJ0JIKAET MPOTEKaTh, U OCTAETCSA OJM30K K HOMHUHAJIBHOMY
3Ha4eHUIO0. B 3a30pe BO3HMKAET AyroBOM pa3psil, CONPOBOXKAAIOIINICA THTEHCUBHBIM
BBIJIEJICHUEM TEIUIA, YTO MPUBOAMT K JaJIbHEHIIEMY pa3pyLICHUIO U30JISUH KaOems U

€TI0 BO3TOpaHHIO.

Inexkmpuueckan oy2a

DnekTpuueckas ayra ooOpasyercsi B pe3yjbTare YyCTOMYUBOIO JIEKTPUUYECKOTO
pa3psna MEXIy IBYMSI METAJUIMYECKUMHU 3JIEMEHTaMH 3JIEKTPUYECKON YCTaHOBKH,
MMEIOIIMMHU Pa3HbI€ NOTEHIMAJbL. B 3JIeKTpUYeCcKOl Ayre MpOUCXOAUT NHTEHCUBHAS
MOHU3aIMsl Tra30BOr0 MPOMEXKYTKa, IUIaBJI€HUE W TropeHwe metamia. Kpome Ttoro,
MPOUCXOJUT HWHTEHCUBHOE pa3OpbI3TUBAHUE PACIUIABICHHBIX YacTHUI[ MeTajia,
UMEIONIUX OOJIBIIION 3amac TEIMJIOBOM SHEPruu, KOTOphIE TMOMajas Ha TOpIOYHe
MaTepualibl, MOTYT 3aXeub HX. OJJEKTpUYecKass JAyra HMEET OYEHb BBICOKYIO
temmepatypy (1500-4000 °C) u MOKET BOCIUIAMEHUTD MPAKTUUYSCKH JIFOOOM TOproYnit
MaTepuall, CONPUKACAICh C HUM HEMOCPEJICTBEHHO, a TAKXKe MOCPEICTBOM JTyYHCTOU
TEIIOTHI.

VYcroltunBass  sjekTpuueckas — Jayra  MHOTAAa  MOXET  BO3HUKaTh B
aNeKTponpoBoaax. [Ipu eKTpudecKkon ayre Mo LEensaM MPOTEeKaloT TOKH KOPOTKOTO
3ambikaHus. [TosToMy npu 0Opa3oBaHUU PIEKTPUUYECKON TyTU B aBapUIHOM PEKUME
B DJICKTPUYECKON IIEMU BO3HUKAIOT BTOPUYHBIC (MTOOOYHBIC) SBJICHUS, XapaKTEPHBIC
JUJIs1 KOPOTKOTO 3aMbIKaHUsl. B citydasix, He MpelyCMOTPEHHBIX HOPMAJIbHBIM PEKHUMOM
AKCIUTyaTallK 3JIEKTPOYCTAaHOBOK, BOSBHUKHOBEHHE AJIEKTPUUECKOM YTy Yallle BCEro

POMCXOTUT ITPH KOPOTKOM 3aMbIKaHHH [ 3].
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Ilepenanpsasicenue 6 31eKmpuiecKkonl yenu

[lepenanpspkeHue MOKET BO3HUKATh: MNPH  KOPOTKHX 3aMbIKAHUAX; IPHU
MONAJaHUN «BBICOKOTO» HAMpPSKEHUSI HAa HU3ZKOBOJIBTHBIC CETH; IPU TPO30BBIX
paspsiax; SAEKTPOMArHUTHOW UHIYKIIUU U Jp.

[ToxapHass oOmacHOCTb MEpEeHANpPsHKEHUs, B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUM, MOXKET TMPOSBIATHCA B  CIEAYIOIIEM: TMOBBIIMIEHUH BEPOSTHOCTH
BO3HMKHOBEHHUSI KOPOTKOIO 3aMbIKaHUS; YBEJIWYEHUHM TOKOBOW HArpy3kud Ha
OTIIEJBHBIX y4YacTKaxX »dJEKTPUUYECKOM Ienu ¢ BO3MOXKHOCTH BO3HUKHOBEHUS
neperpy3Ku; MOBBIIICHUU TEIUIOBBIJICIICHUS B AJICKTPOHATPEBATEIbHBIX YCTPOUCTBAX;
MOBBIIIIEHUY BEPOSITHOCTH BOZHUKHOBEHHS aBAPUMHBIX PEKUMOB B JIEKTPOIpUOOpax
[3].

Henpasunvnaa kcnayamayus, KOHCMPYKMUGHbIE HEOOCMAMKU U
HEeUCnPAGHOCMU IJ1IeKMPOU30eIULL

[ToxxapHas 0€30MacHOCTb  DJEKTPUUYECKUX MNPUOOPOB  HANpaBieHa Ha
o0OecrnieueHue MPaKTUIECKOW HEBO3ZMOKHOCTH 3aropaHusi, Kak caMOro M3Jeus, TaK U
OKpY)Karolie ero cpeapl, UTO JOJDKHO OO0ECIeUuBaThCAd  KOHCTPYKIIUEH
ANEKTpONpuOOpa, BHIOOPOM  KOMIUICKTYIOIIMX M3JEIUA W MaTepuajoB C
TeMIEPATYPHbBIMU XapaKTEPUCTUKAMU, COOTBETCTBYIOIIMMHU TEIJIOBOMY PEKUMY
paboTtsl. [Ipu 3TOM XapakTepucTUKaMU MOKapOOE30MaCHOCTH SBJISIETCS COOTBETCTBHE
TEMIIepaTypbl Ha OCHOBHBIX JJEMEHTaX JJIEKTPUYECKOTo Mpubopa IOMyCTUMBIM
3HAYCHUSAM, KaK B paboyeM, TaK U B aBApPUITHOM PEKUME €ro paboThI.

Bo3HuKHOBEHHE TMOXKApOB OT DJIEKTPUYECKUX MPUOOPOB MOXKET OBITh
OoOyCJIOBJIEHO:  KOHCTPYKTHMBHBIMH  HEIOCTAaTKaMH,  HapylIEHUEM  MPaBUII
AKCIUTyaTallii; HEKAYeCTBEHHBIM JHEProcHaOkKeHueM (Pe3KUMH KOJIeOaHUSIMU
HalpsOKEHUST B AJIEKTPUUECKOM CETH, YTO MOXKET NPUBECTH K BO3HUKHOBEHUIO
aBApUUHBIX PEXKUMOB).

OCHOBHBIMH PUYNHAMHU BO3ZHUKHOBEHUS TIOKAPOB OT DJIEKTPUUECKUX H3IEITHMA
SBJISIIOTCS: KOPOTKOE 3aMblKaHHWE B NPUOOpax M IIHypax MHUTaHUs, OOJBIIOE
MePEX0/IHOE COMPOTUBIICHUE, NTEPETPy3Ka, UCKPEHHE, HAPYIIIEHUE TETIOBOTO PEeXKUMa
paboThl  anekTporpubopa  (YXYIAIICHHBIA  TEIJIOOTBOJ), HEMOCPEICTBEHHOE
COMPUKOCHOBEHHE HArpeThIX IMOBEPXHOCTEH IJIEKTPONPUOOPOB C TOPIOYUMU
MaTepuaJiaMH; BO3JCHCTBHE  TEIUIOBOTO  W3JIy4deHUs npubopa (Hampumep,
AJIEKTPOOOOTpeBaTENsl) HAa TOPIOYME MaTepPHaNIbl; BBUIET PACKAJICHHBIX YaCTHII,

00pa30BaBIIMXCS B PE3yJIbTaTe aBAPUUHOTO pekuMa [3].
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3. Opranusanus NpoPpuIaKTUKH N0KAPOB

3.1. O01mme MoJ10KeHUuS

C 1 wmapra 2023 r. BCTyOnWJIO B  CHWIYy  IIOCTAaHOBJICHUE
[IpaButensctBa Poccuiickoit ®epepanmu ot 24 oktsa6ps 2022 1. Ne 1885
«O  BHeceHMM  u3MeHeHMH B IIpaBWiia  IPOTMBOMOXKApPHOTO  peKHAMaA
B Poccuiickon denepanuny.

[lykT 2 yka3aHHBIX U3MEHEHUH BBOAUT B [IpaBmia mpoTUBOMOKAPHOTO
pexuma B Poccuiickoit @enepanuu (nanee — I[I1P) noBeiii myHkT 2.1 ciemyromiero
conepkanusi «PyKOBOJUTENb OpraHU3alMy 00ECIEYMBACT JKCILTyaTallMi0 3/IaHUM,
COOpY>KEHUHN B COOTBETCTBUU ¢ TpeOoBaHUSIMU DenepanbHOTo 3aKkoHa « TexHuYecKuit
periiaMeHT o TpeOOBaHMSIX TOXKApHOM Oe3omacHOCTU» U (WIM) TPOEKTHOU
JTOKYMEHTAIUN».

C 7 auBapsa 2023 r. Bctynuiu B cuity lIpaBuiia TEXHUYECKOW HKCILTyaTalllH
AJIEKTPOYCTAHOBOK MOTpeduTeneit siekrpuyeckor sHeprum (mainee — [IT9I),
yTBEpKJIeHHbIE TpukazoM MunsHepro Poccum Ne 811 or 12.08.2022
«O0 ytBepxkaeHun [lpaBui TEXHHMYECKOM HKCIUTyaTallMM  3JIEKTPOYCTAHOBOK
MOTPEOUTENCH DIIEKTPUIECKON IHEPTUNY.

B coorBerctBum ¢ nyHktoM 3 IITD TexHuyeckas SKCILUTyaTanus
AJEKTPOYCTAHOBOK BKJIFOYAET, B TOM YHCJIE, HX PEMOHT W TEXHHUYECKOE
o0cITy>KMBaHUE.

B cootBerctBum ¢ nmynkrom 7 IITD, mpu sKcruryaranuy 3J€KTPOYCTaHOBOK
NOTPEeOUTENh TaKXKE JIOJDKEH OOECHEeYUTh: COJEPKaHHE DJICKTPOYCTAaHOBOK B
UCITPAaBHOM COCTOSIHUU U UX 0€30TaCHYI0 dKCILTyaTalNio; TPOBEICHUE TEXHUIECKOTO
OOCTY’>KMBaHUSI U PEMOHTA JJIEKTPOYCTAHOBOK B IEJNAX MOJACPIKAHUS HCIPABHOTO
COCTOSIHUS W 0€30MacHOM  OKCIUTyaTalldd  DJIEKTPOYCTAaHOBOK,  HaJW4He,
UCIIOJb30BAaHUE W TMOJAECPKAHUE B  AKTyaIbHOM COCTOSIHUM  TE€XHUYECKOU
JTIOKYMEHTAIUU, HEOOXOUMOM ISl SKCIUTyaTalluK SJIEKTPOYCTAHOBOK.

B coorBercTBHM ¢ nyHkToM 8 IITD M HENoCpenICTBEHHOTO BBITOJIHEHHMS
00s13aHHOCTE MO OpraHu3aluy SKCIUTyaTallid 3JIEKTPOYCTaHOBOK PYKOBOJUTEIH
notpebutenss (32 HMCKIOYEHUEM  HHJMBHUAYAIbHBIX  NpeANpUHUMATENen

)41 (I)I/I?)I/I‘IGCKI/IX JII/II_I) OpraHU3allMOHHO-PACIIOPAAUTCIIbHBIM JOKYMCHTOM HA3HAYACT U3


https://docs.cntd.ru/document/565837297#6520IM
https://docs.cntd.ru/document/565837297#6520IM
https://docs.cntd.ru/document/902111644#7D20K3
https://docs.cntd.ru/document/902111644#7D20K3
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yycia  aJIMHUHHCTPATUBHO-TEXHHUYECKOTO  TEpCOHalla  MOTpeOuTenss  JuIo,
Ha KOTOPOE BO3JIOXKEHBI 00S3aHHOCTH IO OpraHU3allMK TPOBEICHUS BCEX BUIOB padbOT
B 3JICKTPOYCTAaHOBKAX MOTPEOUTENs (Jjajiee — OTBETCTBEHHBIN 3a AJIEKTPOXO3IHCTBO),
U ero 3amectutens. B cinydae ecnu nmoTpeOUTeNb, OCYIIECTBIIONINI SKCILTyaTalUIO
3JIEKTPOYCTaHOBKH, SIBJISICTCS WHIUBUTy ATbHBIM peANPUHAMATETIEM,
0OS3aHHOCTh MO OPraHM3AlMH JKCIUTyaTallid 3JIEKTPOYCTAHOBOK, OpraHU3alluu
IPOBEJCHUS BCEX BUAOB pabOT B AJIEKTPOYCTAHOBKAX BO3JIAraeTcsi HEOCPEICTBEHHO
Ha TAKOT'O MHJIUBUIYAIBLHOTO MPEANPUHUMATEIIS.

YuutsiBas TpeboBanus myHkra § [1T3, opranuzanuio npoGuiakTUKU TOKapOB
OT DJKCIUTyaTUPYEeMOTrO 3JIEKTPOOOOPYAOBAHMS PEKOMEHIYETCS BO3JIOKHUTh Ha
OTBETCTBEHHOTO 3a JIEKTPOXO3SHUCTBO WIM HAa MHAUBUIYAITLHOTO MPEANPUHUMATEIS,
HEIMOCPEJICTBEHHO YKCILUTYaTUPYIOIIETO AJIEKTPOYCTAHOBKHU, a /I (PU3UUECKUX JIUII —
HENOCPEICTBEHHO Ha (PU3UUECKOE JINLIO, IKCILTYyaTHPYIOIIEE JIEKTPOYCTAaHOBKHU.

B cootBercTBrM ¢ myHKTOM 9 IITD Ha OTBETCTBEHHOTO 3a JIEKTPOXO3SMCTBO
JIOJKHBI OBITH BO3JIOKEHBI TMOJTHOMOYHUS MO OpPTaHM3aIMH Pa3paObO0TKU U BEICHUIO
JOKYMEHTAIlMd TI0 BONPOCAaM OpTaHM3AIMHM OKCIUTyaTallid JJIEKTPOYCTAaHOBOK
U ee rmnepecMoTpy (aKTyanau3anuu); OOECIEUCHHIO BBHINIOJIHEHUS pPEMOHTa W
TEXHUUYECKOTO OOCITY)KHBaHUsI dJIEKTPOYCTaHOBOK.

B cootBetrcTBUUM ¢ myHktom 14 IITD, morpedurens MOMKEH OpraHU30BaTh U
OCYHIECTBJISTh KOHTPOJb COCTOSIHUSI €T0 3JIEKTPOYCTAHOBOK, OCHOBAaHHBIM, B TOM
quClie, Ha pe3yJbTaTaXx OCMOTPOB. BhISBIIEHHBIE TT0 Pe3ysIbTaTaM KOHTPOJIS MeheKThI
000pyZ0BaHUs, YCTPOMCTB DJEKTPOYCTAHOBOK JOKHBI (DUKCHUPOBATHCS B KypHAJe
ne(eKTOB C ONpeIeTICHUEM OTBETCTBEHHBIX 32 YCTPAHEHHE JIUI] M CPOKOB YCTPAHCHUS
nedexToB.

B coorBerctBun ¢ myHktom 23 IITD mnorpedburtens nOMmKEeH 00eCHEeYUTh
MIPOBEJICHNE TEXHUUECKOTO OOCITYy)KMBAaHHS U PEMOHTOB 000PYAOBAaHUS U YCTPONCTB
ANEKTPOYyCTaHOBOK.  OOBEM  TEXHUYECKOro  OOCIyXHBaHUS W  IJIAaHOBO-
NpEeIyNpEeANTEIFHBIX ~ PEMOHTOB  DJICKTPOYCTAHOBOK  JIOJDKEH — OTPEIEISITHCS
HEOOXOIMMOCTBIO MOJIJIEPKAHUS UCIIPABHOCTH U oOecrieueHus: 0€30macHON padOThI

SJICKTPOYCTAHOBOK.
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B cootBerctBun ¢ nynkrom 27 I[ITD y mnorpedutenss B OTHOUIEHUU
HKCILTYaTUPYEMBIX MM 3JIEKTPOYCTAHOBOK JIOJDKHA OBITh B HAJUYMM CIEIyIOLIas
TEXHUYECKask JOKyMEHTALU:

CXEMBI JIEKTPUYECKUX COCIMHEHUN U TEXHOJIOTMYECKUX CUCTEM, B TOM YHUCIIE
HOpPMAJIbHbIE (BPEMEHHBIE HOPMAaJbHBIE) CXEMbl DJJIEKTPUYECKHX COCIUHEHUN
AIIEKTPOYCTAHOBOK MOTPEOUTEIS;

KYpHajJbl ydeTa »3JIEKTPOOOOPYJOBaHUS C IEPEYUCICHHEM OCHOBHOIO
AIEKTPOOOOPY/IOBaHUA W C YKa3aHHEM €ro TEeXHUYECKHX JIaHHBIX, a TakKKe
MIPUCBOCHHBIX EMY MHBEHTAPHBIX HOMEPOB.

B cootBerctBuu ¢ nynkrom 30 IITO, Bce u3MEHEHUS B AJIEKTPOYCTAHOBKAX,
BBITIOJTHEHHBIE B MPOLECCE AKCILUTyaTalluH, JOJLDKHBI OTPAXAaThCsl HA AIEKTPUUYECKUX
(TEXHOJIOTMYECKUX, HCIOJHUTEIBHBIX) CXeMaX U 4YepTekax 3a [MOAMHUCHIO
OTBETCTBEHHOTO 32 JJIEKTPOXO3SMCTBO C YKa3aHUEM €TI0 JOJLKHOCTH U 1aThl BHECEHUS
U3MEHEHMUS.

Ha ocnoBanmm mnynkrta 31 IITO  cooTBercTBHE  DIEKTPUYECKUX
(TEXHOJIOTUUECKUX) cXeM (depTexeil) (haKTUYECKUM SKCILUTyaTallMOHHBIM JIOJKHO
IIPOBEPATHCS OTBETCTBEHHBIM 3a 3JIEKTPOXO3SMCTBO HE peXe OJHOro pas3a B 3 rojaa
C OTMETKOM Ha HHUX O JaTe IMPOBEPKH, YIAOCTOBEPEHHOW €ro MOAMHUCHIO.
[Ipy HECOOTBETCTBUM JJEKTPUUYECKUX (TEXHOJOTMYECKHX) CXeM (depTrexeil)
(haKTHYEeCKUM HKCITyaTallHOHHBIM OTBETCTBEHHBIM 3a 3JIEKTPOXO3SIMCTBO JIOJKEH
OBITH OOEcTIeueH TepecMoTp (aKTyaIn3alus) yKa3aHHbIX cXeM (depTexent).

[TynkT 8 usmenenwuii B [1ITP BBoAUT B HEro HOBbIM MyHKT 17.1 cienyroiiero
conepkanusi: «PykoBoguTenb opraHuzanuu o0ecreyrBaeT BEJACHHE U BHECEHHE
uHOpMaIIMU B OJKypHQJI OKCIUTyaTalldd CHCTEM TMPOTHUBOIMOXKAPHOM 3alllUTHI.
JlomyckaeTcsi BeleHHE >KypHala HKCIUTyaTallik CUCTEM MPOTHUBOMOKAPHOM 3aIUTHI
B AJICKTPOHHOM BH/IE.

dopMa BeAeHUS KypHaja dKCIUTyaTal[dd CUCTEM MPOTHUBONOKAPHOM 3aIUTHI
OTIpEENSIETCS PYKOBOAUTEIEM 00BEKTa 3aLIUThD.

C mumenbto obOecrnieueHust Oe3aBapuiiHOM pPabOTHI  BIEKTPOOOOPYIOBAHUS
OTBETCTBEHHOMY 3a 3JIEKTPOXO3SHMCTBO Ha OOBEKTE 3alllUThl PEKOMEHIYETCSI BECTU

ypHaJl, B KOTOPOM YKa3bIBAIOTCS:


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

23

epeyeHb KOHTPOJIUPYEMOTO 3IEKTPOOOOPYAOBAHNUS;

JlaTa MPOBEPKU COCTOSHUS MOKAPHON OE€30M1aCHOCTH IEKTPOOOOPYI0BAHUS;

pe3ynbTaThl MPOBEPKU COCTOSIHUS €ro MOKapHOW O€30MacHOCTH, W3MEHEHUS
COCTOSIHUS TOXApHOW OE€30MaCHOCTH 3JIEKTPOOOOPYJOBaHUS IO CPAaBHEHHUIO C
pe3ynbTaTamMu NpebIAyLIel IPOBEPKH;

MOPEINPUHITHIE MEPbl MO TOBBIIICHUIO YPOBHA MOXAapHOM 0Oe30MacHOCTH
(mpoduiiakTUYECKHE MEPONPUATHS, TEXHUIECKOE 00CTy>KUBaHUE, PEMOHT, 3aMEHA).

dopma BEJICHUS KypHaia npoUIaKTHIECKUX OCMOTpPOB
3JIEKTPOOOOPYIOBAHUS OIpENEseTCsl PYKOBOJUTENEM OOBbEKTa 3alMThl. BeneHue
KypHaJia  HNpPO(PUIAKTUYECKUX  OCMOTPOB  3JEKTPOOOOPYAOBAHUS  MOXKET
OCYLIECTBIISITHCS B AJIEKTPOHHOM BH/IE.

OTBETCTBEHHOMY PEKOMEHIYETCS COCTaBUTh TIpauk NpodUIaKTUIECKUX
OCMOTPOB 3JIEKTPOOOOPYIOBAHHUS.

IlepnoguynoCTh IIPOBEICHUS IpO(PHIAKTHYECKUX oOcye10BaHMii
PEKOMEHYETCs] YCTAaHOBUTh B 3aBUCUMOCTH OT COCTOSIHUSI OOBEKTa M CTENEHH
OTBETCTBEHHOCTH, HO HE pexke | pasa B rog.

PekomenayeTcss MpoBOAUTH BHEIUIAHOBOE MPOPUIAKTHYECKOE 00CIIeJOBaHUE
OTJIEJBHBIX JJIEMEHTOB 3JIEKTPOOOOPYNOBAHMS MOCJHE KaXJOro MX PEMOHTA WIIU
3aMEHBI.

Pe3ynbTaThl BHEMIAHOBOIO OOCIIEAOBAHUS 3aHOCITCS B JKypHal C yKa3aHUEM
IPUYUHBI 00CTIEI0BaHUSI.

Pekomennyercs nepexn MPOBEACHUEM OYEPEAHOIO WM  BHEIJIAHOBOIO
oOcCJIeIOBaHUSI O3HAKOMHUTBCSI C JAHHBIMH NPEIBIIYIIEro 00CaeqoBaHUA. ITO
MO3BOJIUT MPOCIEAUTh TUHAMUKY TOKapHON 0€30MacHOCTH 3JIEKTPOOOOpYA0BaHUS U
CBOEBPEMEHHO MPEJOTBPATUTD MOKAPOOTACHYIO CUTYAIUIO.

B cootercTBuu ¢ mynktom 37 I1TO norpedbutenem OIKHBI ObITH COCTABIEHbI
U YTBEPKICHbI PYKOBOAUTENIEM WM UHBIM YIOJHOMOUYEHHBIM JIUIIOM MOTpEeOUTENs -
IOPUIMYECKOTO JHIa (MoTpeduTeneM - UHAUBUAYAIbHBIM MpPEeANpPUHUMATENEM WU
dbuznyeckuM JUIOM) Tpapuku OCMOTPOB U O0XO0J0B O0OpYIOBaHMS, 3JaHUM

U COOPYKEHUU IIEKTPOYCTAHOBOK MOTPEOUTEIS.
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HemnocpenctBeHHO  mpoUIaKTUUECKH  OCMOTP  3JIEKTPOOOOPYAOBAHMS
MPOBOJUT KBAIU(PUIIMPOBAHHBIA  CIELUATUCT OOCTY>KUBAIOIIEH OpraHu3aluu
COBMECTHO C OTBETCTBEHHBIM 32 DJICKTPOXO3IMCTBO HA OOBEKTE.

Bce onepammu ¢ anekTpoobopyaoBaHueM (MOHTaX aIllapaToB dJICKTPUICCKOM
3alUThl, TEPMOUHIUKATOPOB, TEPMOCHUCTEM, MPOPUIAKTHYECKOE OOCITyKUBAHHUE,
PEMOHT, 3aMe€Ha) JIOJDKHBI TPOBOIUTH KBATH(UITMPOBAHHBIC  CIICIIHAIACTHI

00CITy>KMBAIOIIeH OpraHu3aIuy.

3.2. lIpodunakrnyeckue MeponpusiTUsi

K npodunaktuueckuM MEpONPUATHAM 110  TPEAYNPEKICHUIO I0KapOB
OT 3JIEKTPOOOOPYA0BAHHUS JKHIIBIX M OOIIECTBEHHBIX 3aHUI CIIEAyEeT OTHECTH:

- IEPUOJINYECKUN KOHTPOJIb COCTOSIHHUS W PabOTOCIIOCOOHOCTH armapaToB
3aIIUTHI AJEKTPUUYECKOUN CETH;

- IPUMEHEHUE TEPMOUHINKATOPOB U MEPUOAUUECKUN KOHTPOJIb UX COCTOSTHHUS;

- IPUMEHEHUE TEPMOCUCTEM;

- IEPUOINYECKOE MPOBEJICHUE TETUIOBU3UOHHOMU JTMAarHOCTUKH
AKCIUTYaTUPYEMOTO JIEKTPOOOOPYAOBAHUS;

- KOHTPOJIb COCTOSIHUSI MCIIOJIB3YEMBIX 3JICKTPOIIPHOOPOB, JICKTPONPOBOJIKH U
AJIEKTPOYCTAHOBOYHBIX U3IECIIHM.

Ilpumenenue mepmounouxamopos

Ilepen  mepBUYHOM  YCTAHOBKOM  TEPMOMHAMKATOPOB  HA  BJIEMEHTHI
AIIEKTPOOOOPYIOBAHUS HEOOXO0IUMO COOCTBEHHHKY AIEKTPOYCTAHOBKHU
WA  OKCIUTyaTUPYIOLIEH OpraHuM3aiid  pa3padoTaTh MPOEKT  MOHTaXa
TEPMOUHIUKATOPOB C YKA3aHUEM TOUYEK UX MOHTAXa U TUIIOB.

[IpoexkT MOHTaXa TEPMOUHIUKATOPOB PEKOMEHAYETCS BKJIIOUYUTH B NEPEUECHD
OCHOBHOMW TEXHUYECKOM JOKYMEHTALIMU 3AIIUIIAEMOM JIEKTPOYCTAHOBKH.

[IpoekT MOHTaxka TEPMOMHAUKATOPOB CTAHOBUTCS YaCTbIO MPOEKTHOU
nokyMeHTtaruu. B coorBercTtBun ¢ myHktoMm 2.1 I1I1P, BBe1eHHBIM MOCTAaHOBJICHUEM

[IpaButensctBa Poccuiickoit ®deneparuu ot 24 okts6ps 2022 roma Ne 1885,
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HKCIUTyaTalUIO 3JaHUi B COOTBETCTBUM C TPEOOBAaHUSIMH MIPOEKTHON JTOKYMEHTALUU
o0ecrieunBaeT PyKOBOAUTEIb OPraHU3ALINN.

[Ipu mocnenyromeM MPOBEJEHHH  PEMOHTHBIX  paboOT ¢ 3aMEeHOH
TEPMOUHANKATOPOB HEOOXOAUMO OCYILECTBISTH B COOTBETCTBHM C TPEOOBAHHIMH,
pa3paboTaHHOIO MPOEKTa MOHTAXA.

VY cTaHOBKY TEPMOMHIMKATOPOB JOJIKEH MPOU3BOIUTH IEPCOHAN, JOMYLIEHHBIHI
K paboTe B JEHUCTBYIOIIMX 3JICKTPOYCTAaHOBKAX, UMEIOIINI HEOOXOAUMBIC 3HAHUS U
HAaBBIKM MOHTaa TEPMOUHIUKATOPOB.

MoHTaX TEPMOMHIUKATOPOB, CIEAYET MPOU3BOAUTH HAa OTKIIOYEHHOM
3JIEKTPOOOOPYI0BaHUM (HAIPUMED, BHIBEZICHHOM B PEMOHT, IIPU MEPUOANUECKOM HIIN
BHEIUIAHOBOM TEXHMYECKOM OOCIy)XMBaHUM U T.1.) ¢ coOmtogenuem [lpasuin
10 OXpaHE TPYJa IIPHU SKCIUTyaTalllH IEKTPOYCTAaHOBOK.

TepMOMHIMKATOPBI, TPEUMYLIECTBEHHO, CIEAYET pa3MenlaTh Ha KOHTAaKTHBIX
COEJIMHEHUAX U KOHTAKTaX PACIPEAEIUTENbHBIX YCTPOUCTB; IOMYCTUMO Pa3MEIEHNE
Ha KOpIycaX HEKOTOPOro 3JIEKTpOOOOpYJOBaHUsS, a TaKKE HHBIX 3JIEMEHTax
JIEKTPOYCTaHOBOK.

TepMouHIUKATOPBl HEOOXOAMMO pa3MeElIaTh TaK, YTOObl OHU OBLIM XOPOILLIO
BUJIHBI TIPU  BU3YaJbHOM KOHTPOJE COCTOSHMSI TIOKapHOM  O€30macHOCTH
AJIEKTPOOOOPYIOBaHUs, B YaCTHOCTH, TEPMOMHAMKATOPHbIE HAKJICHKH CleayeT
pa3Meniarh TakuM o0pa3oM, 4TOObI TEPMOMHAMKATOPHBIE METKH TeMIepaTypHOU
mIKanbl ObUIM  XOPOLIO BHUJAHBI MpPHU MPOBEIECHUU BU3YAJIBHOTO OCMOTpa
AIEKTPOOOOPYTOBAHUS.

[Ipu pa3MemieHMM TEPMOMHIUKATOPOB  CleqyeT u30erarb  KOHTAaKTa
UX TIOBEPXHOCTH C 3JEMEHTAMHU, KOTOpPbIE CIHOCOOHBI BBI3BATh UX IOBPEXKICHUE
B PE3YJIbTATE MEXaHUYECKOTO BO3/ICUCTBUS.

[lepea MOHTaKOM TEPMOMHIMKATOPHBIX HAKJIEEK, HEOOXOIMMO ITPOU3BECTU UX
BHEIIHUW OCMOTP Ha MpPEAMET OTCYTCTBUS IOBPEXKACHUU. TEpMOMHIMKATOPHBIE
METKH TEMIIepaTypHOU IIKaJIbl HAKJIEWKU HE JOJKHBI UMETh OTMETOK JOCTHUKEHUS
HA3HAYEHHBIX TeMneparyp (He JOJKHO ObITh U3MEHEHHUS LIBETA METOK).

Hanecenne TepMOMHIMKATOPOB HEOOXOJUMO IMPOU3BOJAUTH B COOTBETCTBUU

C MHCTPYKLHEN MO IKCIUTYyaTAllU TEPMOUHIUKATOPA.
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B npornecce MoHTa)ka He JOITyCKaeTCs:

- MEXaHUYECKOE TTOBPEKICHNE TEPMOUHIUKATOPHOM HAKJICHKHY;

- HAHECCHHE TEPMOWHIUKATOPOB HA DBJIEMEHTHI  AJEKTPOOOOpYIOBaHMS,
HaXOJISIIUECS MO HAIIPSIAKEHUEM;

- pa3MelIeHHe  TEPMOMHAMKATOPOB B HEMNOCPEICTBEHHON  OIM30CTH
OT HarpeBaTEIbHBIX IPHOOPOB.

B xypnane yka3pBaeTcsi MECTO HAHECEHHS TEPMOMHAMKATOpa, Mpeaes
cpalaTbhIBaHUsA, UCXOJHOE COCTOsIHME (I[BET, rPaJyMpoBKa M T.II.), AaTa HAHECEHUS,
CPOK UCITOJIb30BaHUS UJIU ATy 3aMEHBI.

CocTosiHME TEPMOMHIUKATOPOB CIIEIYET MPOBEPATh NYTEM BHU3YaJIbHOTO
OCMOTpa AJIEKTPOOOOPYI0BaHUS C COOIIO/IEHUEM TpeOOBaHUM MPABUII OXPAHbI TPYJa
(B mepuo/1 BHITIOJIHEHHUS TJIAHOBBIX, BHETUIAHOBBIX OCMOTPOB, B MEPUO]I BHITIOIHEHUS
PEMOHTHBIX padoT).

[lepnoanuHOCTH ocMoTpa AIEKTPOOOOPYI0BAHNA, 3aIIUIIEHHOTO
TEPMOUHIUKATOPAMH,  YCTAHABJIMBACTCS  OPTraHU3alMOHHO-PACTIOPSIUTEIbHBIM
JOKYMEHTOM  COOCTBEHHHMKA  JJICKTPOYCTAHOBKM  WJIM  OKCIUTyaTUPYIOIICH
OpraHu3ale.

[Ipu npoBeAeHUU BU3YyaIIbHOTO OCMOTpa 0CO00O€ BHUMAHHE CIEAYET YAENSTh
OTCYTCTBUIO MEXaHHUUECKUX MOBPEXKICHUN TEPMOUHIUKATOPOB, UX OTKJICUBAHUIO WIIH
OTCIIAWBAaHUIO, CPA0ATHIBAHUIO TEPMOMHIUKATOPHBIX METOK.

OcHoBanueM Juisi BbIBOJIa OOOPYJOBAaHUSI B PEMOHT SIBJISCTCS IPEBBIIICHUE
TEeMIIepaTyphl DJIEMEHTOB AJIEKTPOOOOPYI0BAHMUS.

[TpodunakTudeckrne MeponpuaTUs MPEACTABICHBI B Ta0IHIIE 3.
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IIpodunakTuyeckue MeponpusaTUSA

Taoauma 3

Texunueckue
cpeacTBa

IIpodunakTnyeckoe MmeponpusiTue

Pexomenayemas
NEePUOTUYHOCTD

JeiicTBus NpH 00HAPYKEHUH HEUCTIPABHOCTH

ABTOMaTHYECKHE
BBIKJTFOUATEN

BuzyanbHblil 0CMOTP.

He nomkno ObITh nedopmanuu Kopmyca, U3MEHEHUs
[[BETa U OIUIABJICHUS M3O0JSIUU TPOBOJIOB, CIIEJOB
neperpeBa (M3MEHEHUS 1[BETa) KOHTAKTOB.

[IpoBepka  COOTBETCTBUSA  IMapamMeTpoOB  ammapara,
YKa3aHHON B MapKHUpPOBKE IapaMeTpaM 3JEKTPUUECKOM
CETH IO HAMPSHKEHUIO U TOKY.

[TpoBepka paboTOCIIOCOOHOCTH.

1 pa3 B 3 mecsia

[Tpu obGHapykeHUH HEUCHPABHOCTH MPOU3BECTH
3aMEHy amnrnapara

VYcerpolicTBa  3alMTHI
nuddepeHIaIBHOTO
TOKa

BusyanbHelil 0CMOTD.

He nomxHO ObITH JedopManuu Kopryca, MU3MEHEHUs
[BETa U OIUIABJIEHUSI H30JSIUUU IIPOBOJOB, CIIEJOB
neperpeBa (MU3MEHEHHUs [[BE€Ta) KOHTAKTOB.

IIpoBepka  COOTBETCTBHS  IapaMeTpOB  ammapara,
YKa3aHHON B MapKHpPOBKE MapaMeTpaM 3JeKTPUUECKOM
CETH 10 HaNPSLKEHUIO, TOKY, MU hepeHInalIbHOMY TOKY.
[IpoBepka pabOTOCTIOCOOHOCTH C TMOMOIIBI0 KHOIKH
«Tect». Ilpn Haxatuu Ha KHONKY «TecT» yCcTpOHCTBO
JIOJDKHO CpadOoTaTh.

1 pa3 B 3 mecsua

ITpu oOGHapykeHUU HEUCHPABHOCTH MPOU3BECTH
3aMEHY YCTpOMICTBa

VYcerpolicTBa  3alMTHI
OT JIyrOBOrO Mpo0os
(uckpeHus)

BusyansHslii 0cMOTD.
He nomxHO ObITH JeopManuu Kopriyca, MU3MEHEHUS

[[BETa U OIUIAaBJICHUS M3O0JSLUU TPOBOJIOB, CIIEJOB
neperpeBa (M3MEHEHUS 1[BETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBUSI  TapaMeTpOB  ammapara,

YKa3aHHOM B MapKUpPOBKE IMapamMeTpaMm 3JIEKTPUUECKOU
CETH I10 HAIIPSHKEHUIO, TOKY.

[TpoBepka pabOTOCIIOCOOHOCTH C TOMOIIBI0 KHOIKH
«Tect» wnIM TpU TOMOIIM TECTOBOTO YCTPOICTBa,
BXOJSIIIETO B KOMIUIEKT MOCTaBKU. llpu Haxkatum Ha
KHOTKY «TecT» yCTpOHWCTBO JOMKHO CpaboTath.

1 pa3 B 3 mecsua

[Tpu oOGHapykeHUU HEUCHPABHOCTH MPOU3BECTH
3aMEHY YCTPOMCTBA
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TexHuyeckue Pexomennyemas N
IIpodunakTnyeckoe MmeponpusiTue JeiicTBus MpH 00HAPYKEHUH HEUCTIPABHOCTH
cpeicTBa NepHoJUYHOCTh
IIpn BKIIIOYEHHH TECTOBOIO YCTPOWCTBA B PO3ETKY
3alUIIAeMOil 1IeTTH YCTPOMCTBO AOKHO CpaboTaTh.
VYerpoiictBa  3amuthl | BusyanbHblil ocMOTp. 1 pa3 B 3 Mecsama | [Ipu oOHapyXe€HUH HEUCTIPABHOCTH MPOU3BECTH

OT IICPCHANIPAKCHUA

He nomkno ObITh nedopmanuu Kopryca, M3MEHEHUs

[[BETa ¥ OIUIABJICHUS W3OJSAIUN TPOBOJIOB, CIIEJOB
neperpeBa (M3MEHEHUS 1[BETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBUSA  IMapamMeTpoOB  ammapara,

YKa3aHHON B MapKHUpPOBKE MapaMeTpaM 3JIEKTPUUYECKOM
CEeTH IO HANPSIKEHHUIO, TOKY.

3aMEHYy yCTpOKCTBA

TepMonHIUKATOPBI BusyanbHelil 0CMOTD. 1 pa3 B 3 mecsina | Ilpu 0oOHapyXeHUU MEXaHUYECKUX

OTcyTcTBHE MEXAaHUYECKUX NTOBPEKICHUI. MOBPEXKACHUN WIH UCTEYCHUS CpoKa

[IpoBepka CpOKOB 3KCIUTyaTallUM TEPMOUHIUKATOPOB B AKCILTyaTaluu IIPOU3BECTU 3aMEeHy

COOTBETCTBUU C JOKYMEHTALUEN U3rOTOBUTEIIS. TEPMOUHIUKATOPA.

OTtcyTcTBUE U3MEHEHUS 1[BE€Ta TEPMOUHIUKATOPOB. B ciydae WU3MEHEHUS 1BeTa
TEPMOUHIUKATOPAIPOU3BECTH  JIEHUCTBUSA IO
pazmeny 4.3  HACTOSIIMX  METOJUYECKHUX
PEKOMEH JALIHA.

Tepmocucremsl BusyansHslil 0cMOTD. 1 pa3 B 3 mecsina | Ilpu 0oOHapyXeHUU MEXaHUYECKUX

OTcyTcTBHE MEXAaHUYECKUX MTOBPEKICHUM JaTYUKOB. MOBPEXKACHUN WIH UCTEYEHHUS CpoOKa

[IpoBepka  CpPOKOB  3KCIUlyaTallud  JaTYUKOB B AKCILTyaTal[Mi POU3BECTH 3aMEHY JaTYUKOB.

COOTBETCTBUH C JOKYMEHTALUEN U3rOTOBUTEIIS.

OtcyrcTBUE HU3MEHEHUS 1BEeTa OILJIaBJICHUH,

nedopMaruu.

TennoBuznoHHast ITpoussectu TEIJIOBU3UOHHYIO muarHoctuky | He pexe 1 pazas | Ilo pe3yapTaTam TEIJIOBU3MOHHOTO
JMarHOCTHKA IKCILTyaTUPYEMOTO AEKTPOOOOPYIOBaHUS B rof o0cie10BaHus COCTaBISETCS MPOTOKOJI.

COOTBETCTBUM C [6] wim Jpyrodl aTTECTOBAHHOM
METOJMKOMN TEIUIOBU3MOHHOW TMarHOCTHUKHU.

IIpoTokoNm [OJMKEH COJEp)KaTh CIEAYIOLIYIO
uH(pOpMaLIHIO:
- HAUMEHOBaHUE U
HUCIIOJIHUTECIIA,

aJgpec  OpraHu3aluu-
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Texaunueckue
cpeacTBa

IIpodunakTnyeckoe MmeponpusiTue

Pexomennyemas
NEePUOIMYHOCTD

JeiicTBus MpH 00HAPYKEHUH HEUCTIPABHOCTH

- HOMEp JUIEH3UW W  aKKpeIuTaluu  Ha
NPOBEJICHUE JTAHHOTO BHJA paboT ¢ yKazaHUEM
JaThl BbIA4YM, PETUCTPAIIMOHHOTO HOMEPA,
HAMMEHOBAHHS OpPTaHa BBIJABILIETO JUICH3HIO U
MIPOBOMBIIIETO AaKKPEIUTAIINIO, CPOKA ICHCTBHS;
- HOMEp OT4YeTa, HOMEp O3K3eMIUIIipa U Jary
(cpokm) mpoBeneHus paboTHI;

- HAUMECHOBaHKE 00CJIeIOBaHHOTO 00BEKTA U €T0

anpec;

- CIIUCOK HCIIOIHUTEIIEH c yKa3aHUEM
KBTI (UKAIIY;

- IepeyYeHb CpEJ/ICTB U3MEPECHU I

UCIIOJIb30BaHHBIX  NpU  OOCIIEOBaHMM, C
yKa3aHUEM JaThl IOBEPKH;

- eab oOcnenoBaHus (OIpenereHne MoXapHOU
OIMAaCHOCTH) M O0BEKTHI 00cienoBaHus (yKa3aTh
KakKoe AJIEKTPOOOOPYyI0BaHNE 3IaHUS
MOJIBEprajioch 00C/I€J0BaHUIO);

- XapaKTepUCTHKH  OOBEKTOB  OOCIIETOBAHHMS

(cocTosiHue 3JIeKTPO00OpYyI0BAHUS,
HaNpsDKEHUE, TOK Harpy3KHy U T.11.);

- pe3yJIbTaThl o0cie10BaHus (creneHb
Ne(EeKTHOCTH (moxapHoi OIIACHOCTH),

TEPMOTPaMMbl U COOTBETCTBYIOLIIE UM
dboTon3o0paxeHus, CHOUCOK JACPEKTOB IO
CTETIEHU MX M0XKapHOH OMacCHOCTH).
ConeprkaHue MPOTOKOIA MOXKET JOMOIHATHCS B
3aBUCUMOCTH OT 00ciIeyeMoro o0beKTa.
PazBuBmnecs  nedexktsl U gedexkTsl  Ha
HAuaJIbHOM CTaJuu pa3BUTHS PEKOMEH/IOBAaHO
YCTPaHATH B XOJIe IUIAHOBOTO OTKITIOYCHUS
AJIEKTPOOOOPYTOBAHUSI.
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TexHuyeckue Pexomennyemas N
IIpodunakTnyeckoe MmeponpusiTue JeiicTBus MpH 00HAPYKEHUH HEUCTIPABHOCTH
cpeicTBa NepHoJUYHOCTh
B cnyuae oOHapyXeHHS 30HBI C aHOMAJIbHBIM
MO’KapOONACHBIM IOBBIIICHUEM TEMIEPATypPhI
nmpou3BecTd  JAeiicTBUA 1o  pasgeny 4.3
HACTOALIUX METOJINYECKUX PEKOMEHIALNH.
DKCIIyaTupyeMble BusyanbHblit OCMOTD ANEKTPONpUOOpPOB u | Ilepen kaxapiMm | [Ipu oOHapyKeHHMHM HEUCIPABHOCTU BBIBECTU
AIIEKTPOIPUOOPHI U | DJIEKTPOYCTAaHOBOYHBIX 17691 (0 12071 (27K TpUUECKUX BKJIFOUEHUEM puOOp U3 FKCILTyaTalUu.
AEKTPOYCTAHOBOYHBIE | PO3ETOK). anektponpubopa | [IpousBecTr peMOHT WM 3aMEHY HEHCIPABHOTO
U3JIEHS He nomxno OBITH nedopmanuu Kopmyca, W3MEHEHHS U BO BpeMs AIIEKTPOOOOPYIOBAHMUSL.
[[BETAa W OIUIABIICHUS HW3OJSIUHM TMPOBOJOB U LIHYPOB | OKCIUIyaTalluu

IIATaHNUs,
KOHTaKTOB.
He nomxHO OBITH MOBpEXIEHUS HU30JISLUUU MUTAIOIIUX
IIPOBOZIOB U IIIHYPOB IIUTAHMSI.

Pozerku m0mKHBI OBITH HaAEXKHO 3aKpEIUICHBI, HE
JOJDKHBI ~ HMMETh  OIUIABJICHMM U MEXaHUYECKUX
MTOBPEXKICHUMN.

[TpoBepka COOTBETCTBUS MapaMeTPOB SIEKTPONpUuoOpa,
YKa3aHHOM B MAapKHpPOBKE ITapaMeTpaM 3JIEKTPUYECKOU
CETH 110 HANPSKEHUIO U TOKY.

Hcnonp30BaTe  JIEKTPONPUOOP 1O HA3HAUCHHUIO B
COOTBETCTBUU C MHCTPYKIMEH 110 IKCILTyaTaLUH.

ClIeIoB meperpeBa (M3MEHEHHsS  I[BETA)
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Koumpons cocmoanusa cucmemul 3a3emneHus

B mponecce skcruryaranyu 3JE€KTPOYCTAaHOBOK BO3MOXKHO BO3HHUKHOBEHHE
HEHCIPABHOCTEN M aBaPUMHBIX CUTYyalMH, IPUBOIAIINX K TOKOBBIM yTeukam. B aToi
CBS3U, B KQXJOM JIOME€ JOJKHBI BBINOJHATHCS 3aLIUTHBIE MEPONPHUITHS, OJHUM W3
KOTOPBIX SBJISETCS KOHTYp 3a3zemiieHus. OH oOecredyumBaeT 3aluTy JIOICH OT
MOPaXKEHUS DJIEKTPOTOKOM, a TPUOOPHI U 000PYI0BAaHUE OT MEPENaoB HANPSHKCHHUS.
KonTyp 3a3zemieHunsi, MOXKET YCTAHABIMBATHCS OTIACIBHO WM COBMECTHO C
YCTPOMCTBAMM 3alIUTHOTO OTKJIHOUCHHS. KOHTyp 3a3eMiieHHSI MOHTUPYETCA B
cootBeTcTBUH C [TYD.

B cootBerctBuu ¢ [1YD miid neneit opraHu3anny KOHTypa 3a3€MJIICHUST MOKHO
BOCIIOJIb30BaTbCA E€CTECTBEHHBIMHM 3a3€MIIUTEIISIMU, HAIPUMEpP, PaCHOJIOKEHHBIMU
PAIOM METAUTMYECKUMU U KEJI€300€TOHHBIMU KOHCTPYKIUAMU. Bombias 4acTh ux
MOBEPXHOCTH JOJDKHA KOHTAKTUPOBaTh C TpyHTOM. B cBowo ouepens, IIYD
YCTAHABJIMBAET, YTO M3JIENUS U3 KEJIe300€TOHA, HAXOMASIIUECs IOJ| HaNPSKEHUEM,
TpyOONPOBOBI JIsI TPAHCHIOPTUPOBKU TOPIOYMX BEIIECTB, TPyObl KaHAIU3AIMHU U
OTOIUIEHUSI HE MOTYT IPUMEHSTHCS B KOHTYPE 3a3€MJICHHUS.

3ampenaeTcss yCTaHaBJIMBATh 3a3€MJICHUE B KAMEHHUCTBIX WA CKaJIbHbBIX
IpyHTaX, MOCKOJBKY OHHU SBJISIFOTCS TMPOBOJHUKAMU TOKAa M OO0JaJal0T HU3KUM
COIIPOTUBJIICHUEM.

HckyccTBeHHBIEC 3a3eMITUTENH MPEJICTABIISIOT COO0M CUCTEMY METAITUYECKUX
KOHCTPYKIIMH, pa3MEILICHHBIX B 3eMJI€, HAa ONPEICIICHHBIX PACCTOSHUSIX MEXTY COO0M
Y HE3HAYUTEIHLHOM YJaJICeHUH OT 00bEKTa 3aIUTHI.

JInsi M3rOTOBJIEHUSI MCKYCCTBEHHBIX 3a3€MIIMTEIIEN MNPUMEHSIOTCA: KPYTJIbIE
NPYTKH, TPyObl PA3HOTO CEYCHHS M YroJKW. B HOPMAaTHBHBIX JTOKYMEHTaX
ONpeAEsAeTC MUHUMAJIBHO JOIMYCTUMOE CEUCHUE 3a3€MIIUTENCH, KOTOPOE MOJKHO
YYUTHIBATBCSI TIpU BBIOOpE MaTepuanoB. Tak, uisi TpyTa, OIMHKOBAHHOTO JTOT
IapaMeTp COCTABISEeT 6 MM, Ul IIPyTa M3 OOBIYHOTO YepHOro Meramia — 10 Mm?, a
71 IPSAIMOYTOJILHOTO TIpoKaTa — 48 Mm2. CTEHKH TPyO MM TIOJKH CTAIBHEIX IPOKATOB
BBIOMPAIOTCS C MUHUMAIHHOM TONIIUHON 4 MM.

3a0uUThIC JIEKTPOJIBI COSAUHSIIOTCS MEXIY COO0M TOHKOW CTabHOW MOJIOCOM,

TOJIIIIUHOU HE MeHee 4 MM.
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3anpemaeTcss MUCIOJIb30BaTh B KAueCTBE 3a3€MJIAIOIIMX IPOBOJHUKOB H
3a3eMiInTeNed MPOPUIbHYIO apMaTypy. JTO CBSI3aHO C KaJIEHBIM HAapY>KHBIM CIIOEM,
UMEIOIIMMCS BO BCEX M3JENMSIX JTOro Tuma. B pesynbraTe, HapylIaeTcs
pacrnpeeieHne TOKa IO CEYEHHIO0, a MPOIECC OKHUCIEHUS MPOUCXOJUT HAMHOTO
osICcTpEe.

CoenuHeHue Jetaneid M3 IMpoKara YEPHOTO MeTala OCYIIECTBISAETCS
C moMouIbio cBapku. CrajibHas Mojoca NPUBAPUBAETCA K KOHLIAM 3a0UTHIX B 3€MJIIO
anekTponoB. He  nmomyckaercs — MCHONB30BaHUE ~ OONTOBBIX  COCTUHEHHH,
T.K. OHH OBICTPO OKHUCISIOTCS. B pe3ynbTaTe, KOHTAKT TEpSETCs, U 3a3€MIISIFOIIMNA
KOHTYp HauumHaeT padborarh He3pPexkTuBHO. [I0 OKOHYAHMM BCEX CBApOUYHBIX padoOT
MecTa CBapKu 00pabaThIBalOTCs CHEHMATbHBIMU aHTUKOPPO3UMHBIMU cocTaBamHu. Jljist
ATUX LIEJIEH HeNb3s UCI0JIb30BATh KPACKy, IOCKOJbKY OHA HapyIIaeT CBsI3b METaJlIa C
3eMJIell U cucTema 3a3eMJIeHHs He OyeT paboTaTh.

Henp3st npou3BoINUTh OKpPACKy 3a3€MJIMTENEN WJIM HAHOCUTh HAa HUX APYIHe
HOKPBITHS, CIOCOOCTBYIOIINE CHHKEHHUIO MpOoBOAUMOCTU. OAHAKO MOJ JAEHCTBHEM
KOPPO3HH TOJIIIMHA CTAJIbHBIX JETalel MOCTeNneHHO cHuxkaetcs. [loaTomy ceuenue
AJIEKTPOAa MOAOUPAETCS C ONPEACIICHHBIM 3anacoM. TakuM o0pa3om, 00ecrieYnBaeTCst
JOCTATOYHO MPOJIOJKUTEINBbHAS SKCIUTyaTalusl KOHTYpa 3a3€MJICHUS.

Ecniu  kxoHTyp 3a3eMjieHUss JOMa COEIUHSETCS C  KOHCTPYKIUSIMH,
pacrojoKEHHBIMU B YCIOBUSX arpeCCUBHON CpPEJlbl, OHU JIOJKHBI ObITh 3aIIMILIEHBI
CHEeUaTbHbIM MOKPBITHEM.

Cy1ecTByIOT HAOOPBI 3a3eMJIIUTENEN 3aBOACKOTO U3TOTOBIICHUS, COCTOSIIUE U3
HENBHOTSHYTHIX IITHIPEH, TOKPBITHIX MEIBIO.

Bce 3azemiisiromye MpoBOJHUKH MOAKIIOYAIOTCA K €IMHOM IIMHE 3a3€MJICHUS,
UCIIONIb3yeMOl it KoMMmyTanuu. Cama IIMHA SIBISETCS OJHHUM U3 DJIEMEHTOB
pacnpeneauTeNbHOTO IUTA U 3aKPEIUIIETCS HEOCPEICTBEHHO HA €r0 CTEHKE.

JUIsl HOJTHOM rapaHTUU PEKOMEHAYETCS BBI3bIBATh CIELUAINCTOB, OHU JOJIKHBI
COCTAaBHUTh aKT NMPOBEPKU. OTBETCTBEHHOCTH 32 BBIMOJHEHHBIE PAOOTHI HECET TOJIBKO
VCITOJIHUTEIIb.

BBITOBBIMH 3JIEKTPOM3MEPUTENLHBIMU MIPUOOpaMu 3aMepUTh IP(HEKTUBHOCTH
3a3€MJIEHUSI HEBO3MOXHO, HaJ0 HMETh COBPEMEHHBIE JJIEKTPOHHBIE YCTPOWCTBA,

TEXHUYCCKHUEC BO3ZMOKHOCTH KOTOPBIX JAI0OT BO3MOXHOCTD 3aMCPATH TaKUC JaHHLBIC.
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JUJIsl 4aCTHBIX JOMOB COITPOTHUBIIEHHE TOKA HE MOKET MpeBbIIaTh 4 OM.

[IpaBmia TEXHUYECKOW SKCIUIyaTallUM 3JIEKTPOYCTAHOBOK HOTpeOUTENEH,
yrBepxkaeHHble [Ipukazom Munsnepro Poccun ot 13.01.2003 Ne 6 ycTraHaBiIMBarOT
clIeyIolre TpeOoBaHMs K 3a3eMJISIOLIM YCTPOHCTBAM U UX NPOPUIAKTHKE:

- 3a3eMJSIIONIME  YCTPOWCTBA JOJDKHBI COOTBETCTBOBATH TPEOOBAHUSIM
rOCYy/lapCTBEHHBIX ~ CTAHJApPTOB,  MpaBWJ  YCTPOICTBA  BJIEKTPOYCTaHOBOK,
CTPOUTEIBHBIX HOPM U MpPaBUJ U JIPYTUX HOPMATUBHO-TEXHUYECKHUX IJOKYMEHTOB,
o0ecrneunBaTh yCIOBHs O€30MaCHOCTH JIOACH, SKCIUTyaTallMOHHBIE PEXUMBI paOOTHI U
3aIUTY JEKTPOYCTAaHOBOK;

-  TIPUCOEIMHEHUE 3a3€MJISIIOIIMX [POBOJHUKOB K  3a3€MIIUTENI0 H
3a3eMJISIIOIMM KOHCTPYKLMSIM JOJDKHO OBITH BBIIOJIHEHO CBapKoOil, a K TJaBHOMY
3a3eMJISIIOLLEMY 3aKHMY, KOpIIycaMm amnmnapaToB, MamMH U onopaM BJI — 60aTOBBIM
coequHeHreM (ans  oOecreyeHus: BO3MOXHOCTU INPOM3BOJACTBA U3MEPEHM).
KoHTakTHBIE COEIMHEHHS JOJDKHBI OTBEYaThb TPEOOBAHUAM TIOCYJIapCTBEHHBIX
CTaHAApPTOB;

- OTKpBITO TMPOJIOKEHHBIE 3a3€MJISIIOIIME MPOBOJHUKH JIOJDKHBI  OBIThH
MPEIOXPAHEHBI OT KOPPO3UU U OKPAILIEHBI B YEPHBIH 1IBET;

- I ONpPENENICHUS TEXHUYECKOTO COCTOSHMS 3a3€MILIFOLIETO yCTPOMCTBA
JOJDKHBI ~ TIPOBOJUTBHCS  BU3yaJIbHbIE OCMOTpPBI  BHJIMMOM  YacTH, OCMOTPBI
3a3eMJIIOILIET0 YCTPOIICTBA C BBIOOPOYHBIM BCKPBITUEM TPyHTa, H3MEpEHUE
napamMeTpoB 3a3eMJISIOIIETO YCTPOMCTBA B COOTBETCTBMM C HOPMaMM HCIBITAHUS
AJIEKTPOOOOPYI0BAHNS;

- BU3YaJbHbIE€ OCMOTpPBI BUAMMON YaCTH 3a3€MJISIOIIETO YCTPOMCTBA JOJIKHBI
IPOU3BOAUTHCS MO TpaduKy, HO He pexe 1 pasa B 6 MecsleB OTBETCTBEHHBIM 3a
anekTpoxo3saicTBo [lorpebutenss wiam pabOTHUKOM, UM  YIOJHOMOYEHHBIM.
[Ipy ocMOTpe OLIEHUBAETCSI COCTOSIHUE KOHTAKTHBIX COCIMHEHUN MEXIY 3alllMTHBIM
OPOBOJAHUKOM M 00OpyAOBaHHMEM, HaJIMYW€ AHTUKOPPO3MOHHOIO TMOKPBITHS,
OTCYTCTBHE OOpBIBOB;

- I ONpENESICHUS TEXHUYECKOTO COCTOSHMS 3a3€MIISIFOLIETO yCTPOMCTBA
B COOTBETCTBUM C HOPMAaMH HCHOBITAHUNA AJIEKTPOOOOPYIOBAHUSA  JTOJIKHBI
IIPOU3BOAMUTHCS:

HN3MEPCHUEC COIIPOTHUBIICHUSA 3a3€MIIAIOIICTO YCTpOﬁCTBa;
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MU3MEPEHHE HANPSLKEHMS TPUKOCHOBEHUS (B 3JIEKTPOYCTAHOBKAX, 3a3€MIISIIOLIEE
YCTPOMCTBO KOTOPBIX BBIMIOJIHEHO MO HOpMaM Ha HaNpsDKEHHE MPUKOCHOBEHHS),
IpOBEpKa HaJIN4YUs Henu MEXIY 3a3eMJISFOLLIUM YCTPOHCTBOM
U 3a3eMJSIEMBIMH 3JIEMEHTaMH, a TaKXKe COCJUHEHUN €CTECTBEHHBIX 3a3eMIIMTENIeH
C 3a3EMJISIOIIUM YCTPOKUCTBOM;

U3MEpPEHHUE TOKOB KOPOTKOTO 3aMbIKaHUSI JJIEKTPOYCTAHOBKH, IIPOBEpKa
COCTOSIHUS MMPOOUBHBIX IPEIOXPAHUTEIIEH;

U3MEPEHHE YIENbHOIO CONPOTHBJIECHUS TpPyHTa B paliOHE 3a3€MIISIIOLIETO
YCTPOMCTBA;

- HM3MEpPEHHUs MapaMeTpoB 3a3eMIIIIONIMX YCTPOWCTB - CONPOTHBIICHHE
3a3€MJISIIOLLErO YCTPOMCTBA, HANIPSHKEHUE PUKOCHOBEHMSI, IPOBEPKA HAIMYHUS LIECTIN
MEXIY 3a3€MIIMTEIISIMHA U 3a3€MIISIEMBIMH 3JIEMEHTAMU - IPOU3BOISTCS TAKXKE MOCIIE
PEKOHCTPYKIIMM M PEMOHTA 3a3eMJIIOUIMX YCTPOWCTB, MNpU OOHApYKEHUU
paspylieHus WIM NOEpeKpbITHs  u30JsaTOopoB  BJI  snextpuueckor  Tyroi.
[Tpy HEOOXOIUMOCTH JOJKHBI NMPUHUMATBCS MEPbHI MO JOBEIACHHUIO MapaMeTpOB
3a3eMJISIIOLLUX YCTPOUCTB 10 HOPMATUBHBIX;

- [IPY UCITOJIb30BAHUU B DJIEKTPOYCTAHOBKE YCTPOUCTB 3aIIUTHOTO OTKIIFOUEHUS

(mamee - Y30) nmomkHA OCYIIECTBIATHCS €ro MPOBEpKa B COOTBETCTBUU C
PCKOMEHIAITUSIMHU 3aBOJIa-M3rOTOBUTEIIS u HOpMaMH UCIIBITAaHUH
AIEKTPOOOOPYTOBAHUS.

Buvioop kabenei

B cootrBercTtBMM €O  CTaTMCTUKOM OCHOBHOW IPUYMHOM  MOXKapOB
OT 3JIEKTPOU3EINI SABIISIOTCS deKTpuueckue kadbemu. [TosTomy, mist obecrieueHus
MO’KapHO# 0€30MacHOCTH, HEOOXO0IUMO MPABWIILHO BHIOUPAThH KaOCTbHBIC U3IETHS TI0
THUITY UCTIOJTHEHUS U CEYCHUIO TOKOTIPOBOISATITNX JKHUJI.

[Tpu BEIOOpE THIIA HCTIOJIHEHUS KaOesek 11 00bEKTOB Pa3InIHOT0 HA3HAUYCHHS
MOXHO BocIoab3oBaTbess TpeOoBanmsamMu ['OCT 31565-2012, B COOTBETCTBUH
C KOTOPBIM B HOPMAaTHBHOW JOKYMEHTallUM HAa KaOelIbHOE H3JEeNHe JOHKHA OBITh
yKazaHa 00JlacTb €ro MPUMEHEHUS C YYEeTOM T[oKa3aTelell OMacHOCTH W THUIIA
UCTIOJIHCHMs. B jmaHHOM cTanmapre mpuBenaeHa TaOimma «[IpeumyinecTBeHHBIC
0o0JaCTH TPUMEHEHUs KaOeNbHBIX W3ACIUNA C YyYEeTOM WX THUIA HCHOJHECHUSD)

npejCTaBiIeHHas B TaOnuIe 4.
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Taoauna 4

Hpel/IMyHIeCTBeHHBIe 00J1acTH NMPUMEHCHUSA Ka0eJbHBIX I/I3Ileﬂl/lﬁ C

YY€TOM UX THIIA UCIIOJTHCHUHA

Knacc
Tun ncnonHeHus .
xaGemsroro nanems | DOKAPHOH [IpenmymiecTBeHHast 00,1aCTh NPUMEHEHUS
OIAaCHOCTH
be3 o6o3HaueHUS 01.8.2.5.4 JJ1s OTHOYHOM MPOKITa KN B KaOEIBHBIX COOPYKECHUAX U IPOU3BOICTBEHHBIX
MTOMEIICHUAX. | pynmoBas IpoKIIaKa pa3penraeTcs TOIbKO B HAPYKHBIX
AJIEKTPOYCTAaHOBKAX M IPON3BOJICTBEHHBIX TOMEIIECHHSX, T1€ BO3MOKHO JIMIIb
MIEPUOANIECKOE TIPUCYTCTBHE 00CITYKUBAIOLIETO IIEPCOHAIA, ITPU 3TOM
HEOOXO0ANMO TPUMEHSITh TACCHBHYIO OTHE3aIUTY
Hr(A F/R) IM1a.8.2.5.4 | dnst npokyajiku, ¢ y4€TOM 00beMa roprouei Harpy3ku Kadenei, B OTKPBITBIX
Hr(A) 1116.8.2.5.4 |KaOEIbHBIX COOPYKEHUSX (ICTAKANAX, TATIEPESIX) HAPYIKHBIX
ur(B) 12.8.2.5.4 AJIEKTPOYCTAHOBOK
ur(C) [13.8.2.5.4
Hr(D) [14.8.2.5.4
ur(A F/R)-LS IM1a.8.2.2.2 |JInsg npokiagku, ¢ y4eToM 00beMa roproucii Harpys3ku kabenei, Bo
Hr(A)-LS 1116.82.22 |BHYTPEHHHX BJIEKTPOYCTAHOBKAX, & TAKKE B 3JaHUSX, COOPYKEHHUAX U
Hr(B)-LS 12.8222 3aKPBITHIX KaOEIbHBIX COOPYKEHHUIX
ur(C)-LS [13.8.2.2.2
ur(D)-LS 114.8.2.2.2
ur(A F/R)-HF IM1a.8.1.2.1 | dnsa npokaagku, ¢ yaeToM o0beMa roprodeit Harpy3ku kabeseid, Bo
ur(A)-HF [116.8.1.2.1 |BHYTPEHHHX 2JIEKTPOYCTaHOBKAX, a TAK)KE B 3JaHUAX U COOPYKEHHUSX C
Hr(B)-HF M.8.12.1 MacCOBBIM MIPeOBIBAHUEM JIFOJICH, B TOM YHCIIE B MHOTO( YHKITHOHAITEHBIX
(C)-HF H3.8. | '2'1 BBICOTHBIX 3JJaHUSAX U 3JaHUAMXK-KOMILIEKCaX
ur(C)- .8.1.2.
ur(D)-HF 14.8.1.2.1
ur(A F/R)-FRLS IM1a.7.2.2.2 |JIns npokiaagku, ¢ y4eToM 00beMa roproueii Harpys3ku kabese, B cucteMax
ur(A)-FRLS [116.7.2.2.2 |TpoTHBOMOMXKAPHOMH 3aILKTHI, & TAKKE APYIHX CUCTEMAX, KOTOPBIE JOJKHBI
Hr(B)-FRLS 27222 COXpaHATh PabOTOCIIOCOOHOCTE B YCIOBHUAX HOXapa
ur(C)-FRLS [13.7.2.2.2
ur(D)-FRLS 14.7.2.2.2
ur(A F/R)- FRHF M1a.7.1.2.1
ur(A)-FRHF 1116.7.1.2.1
ur(B)-FRHF 112.7.1.2.1
ur(C)-FRHF 113.7.1.2.1
ur(D)-FRHF 4.7.1.2.1
Hr(A F/R)-LSLTx IM1a.8.2.1.2 | dnst mpokIagku, ¢ yueToM oObema roprodeil Harpy3ku Kabemei, B 3TaHnsIX
Hr(A)-LSLTX 1116.8.2.1.2 |AETCKMX TOIIKONBHBIX M 00Pa30BaTENbHBIX YIPEKIACHNUIH,
Hr(B)-LSLTX 28212 CIeHAIU3UPOBAHHBIX JIOMaX MPECTapeNblX U HHBAINIOB, OOJIBHUIAX, B
T CHABHBIX KOPITycaxX 00pa3oBaTENbHBIX YUPEXKASHUH HHTEPHATHOTO TUTIA U
ur(C)-LSLTx 113.8.2.1.2 JETCKUX yapesk/IeHHit
ur(D) LSLTx 14.8.2.1.2
ur(A F/R)-HFLTX IMla.8.1.1.1
Hr(A)-HFLTX I116.8.1.1.1
ur(B)-HFLTX I12.8.1.1.1
ur(C)-HFLTX I13.8.1.1.1
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Knacc
Tun ncnonueHus .
MOKapHOH [IpenmymiecTBeHHast 00/1aCTh TPUMEHEHUS
KaOeJIbHOT0 M3IEIINS
OTIaCHOCTH
Hr(D)-HFLTX [14.8.1.1.1
Hr(A F/R)-FRLSLTx |I11a.7.2.1.2 | /lns npokianku, ¢ yueToM o0beMa roprodyeii Harpy3ku kabeleit, B cucremax
Hr(A)-FRLSLTX [116.7.2.1.2 | mpOTHBOIIOXKAPHOM 3aIUTHI, @ TAK)KE B PYTHX CUCTEMAX, KOTOPHIE JOJKHBI
ur(B)-FRLSLTx 12.7.2.1.2 COXPaHATh PabOTOCIIOCOOHOCTD B YCIIOBUSX IOKapa, B 3AaHHUAX JETCKUX
Hr(C)-FRLSLTX 113.7.2.1.2 JIOIIKOJILHBIX 00pa30BaTeNbHBIX YUPEIKACHHUH, ClIEIHATM3UPOBAHHBIX JOMax
ur(D)-FRLSLTX 4.7.2.1.2 IIpecTapenbiX U MHBAINAOB, OOJIBHHIIAX, CHAJIBHBIX KOpPITycax

ur(A F/R)-FRHFLTx | IT1a.7.1.1.1 00pa30BaTENbHBIX YUPEKICHUI HHTEPHATHOTO TUIA U JETCKUX YIPEKICHHUIH

Hr(A)-FRHFLTX 1116.7.1.1.1
Hr(B)-FRHFLTx M2.7.1.1.1
ur(C)-FRHFLTx 3.7.1.1.1
ur(D)-FRHFLTX  |114.7.1.1.1

Ha 351ekTpoyCcTaHOBKH U 3JIEKTPUUYECKUE LIENH KUJIBIX U OOIIECTBEHHBIX 3JaHUI
B TOPOJAaX U CEIIbCKUX HACEIEHHBIX IYHKTaX HOMUHAJIBHBIM HanpspkenueM 10 1000 B
NEPEMEHHOr0 TOKa pacnpocTpansatoTcs TpedoBanua CII  256.1325800.2016,
B COOTBETCTBUU C KOTOPBIM:

- BHYTPEHHHUE 3JIEKTPUUYECKUE CETH JIOJDKHBI OBITh HE PaclpOCTPaHSIOLIUMU
TOPEHHUE W BBINOJHATHCS KaOelsAMH W MPOBOJAAMHM C JKAJAMU HM3 MEIH WIH
AIOMUHUEBBIX CIUIaBOB Mapok 8030 u 8176, MMHONPOBOJAMH ¢ MEIHBIMUA IIMHAMHU
B cootBeTrcTBUM ¢ TpeboBanusmu [IYD, 'OCT 31565, TOCT P 50571.5.52,
I'OCT P 58019, CIT 76.13330, a Takke TpeOOBaHUSIMH DJJIEKTPO- M TIOKapHOU
0e30I1acHOCTH;

- CEYEHUsI TOKOMPOBOMSIIMX MEIHBIX KW U KW U3 ATFOMUHHUEBBIX CIUIaBOB

Mapok 8030 u 8176 noyKHBI ObITH HE MEHEE YKa3aHHbBIX B TaOJIULE O;

Tabauna 5
Ceuenus TOKOIIPOBOAAIIINX MECAHBIX KW/ M KWJI U3 AJIIOMHUHUECBLIX CILIAaBOB
mapok 8030 u 8176
HaumenbIiee cedeHne TOKOPOBOISATITIX KT
Kaberneil ¥ MPOBOIOB, MM>
HammMeHnoBanue JTMHIHA

MeIHBIMHA JKHJIaMH U3 aIFOMUHHEBBIX

KUTTAMH crtaBoB Mapok 8030 u 8176
JIuHUY TpyNNOBBIX CETEN OCBEIICHUS 15 2,5
JIuHUM rPyNIOBBIX CETEN PO3ETOK 2,5 4,0
JIuHUM OT 3TaXKHBIX 1O KBAPTUPHBIX 2,5 4.0
IITUTKOB M K PaCUETHOMY CUCTUHKY
Jluauu pacupeneauTeTbHON CeTH 4.0 6,0
(cTosIKM) AJI NUTaHMSI KBApTUP
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- TIPU COE€IMHEHUU MPOBOJIHUKOB C JKWJIAMH U3 AJIIOMUHUEBBIX CIIJIABOB MapOK
8030 m 8176 c »>IEKTPOYCTAHOBOYHBIMU W3JECIUAMM, allaparamu 3alluThl U
CYETUMKAMH PEKOMEHJIYeTCS HCIOJIb30BaTh COCIAMHUTEIbHBIE YCTPOWCTBA B
cootrBeTcTBUM ¢ TpeboBanusmMu ['OCT 31604 nis KOMMyTaMu MTPOBOJHHUKOB U3
AITIOMUHUEBBIX CIUIABOB C KOHTAKTaMM JIJI1 IPOBOJHUKOB U3 MEJIH.

s oOecrieueHus HaJIE)KHOCTH KOHTAKTHBIX COEIMHEHUN B
pacrpeaeauTeNbHbIX KopoOKax ciemyer OCYILIECTBIISATh COCMHEHNUE
TOKOIIPOBOSLIMX >KHJI U3 CIDIaBOB amoMuHUS Mapok 8030 m 8176 mpu momoru
BUHTOB WJIM QJIIOMUHHUEBBIX TUJIb3, METOJIOM OIPECCOBKHU MJIM UCIIOIb30BaTh CBAPKY.

[Ipu MOHTake OTBETBJISEMBIX KaOeJel C KWIAMH U3 aJIFIOMUHUEBBIX CILIaBOB
Mapok 8030 u 8176 10MKHBI IPUMEHATHCSA COKUMBI C OIIMHKOBAaHHBIMU KOHTAaKTAMHU.

[Ipy BBINOJIHEHUU COEOUWHEHHI B JJIEKTPONPOBOJIKAX C TOKOMPOBOISAIIMMHU
YKIJIAMH U3 CIUIaBOB AFOMUHMS Mapok 8030 u 8176, eciii TUII AJIEKTPOYCTAHOBOYHBIX
U3JICIUA  COACPKUT MEJHbIE WIM JIaTYHHbIE KOHTAKThI, ISl OOecreyeHus
CTAOMJIBHOCTH KOHTAKTHOT'O COCIUHEHHMS CJIEAYET MPUMEHSThH JICKTPOIPOBOISIINE
CMa3KH.

Menp uMeeT Jy4yllyr0 NpPOBOJUMOCTb, MO CPAaBHEHUIO C AIIOMHUHHEM, YTO
oOecrieynBaeT MpU MEHBIIIEM CEUCHUH OOJIBITYI0 MAKCUMAIbHYIO TOKOBYIO Harpy3Ky.

MenHblii TPOBOJTHUK MEHBIIIE TOJIBEPracTCsl OKHCICHUIO U CIOCOOEH JI0JIroe
BpEMsI COXPaHATh KAa4eCTBO KOHTAKTOB MpPHU COCAWMHEHWU B paclpeeIuTeIbHbIX
KOpOOKax u Apyrux nmpuodopax.

B xunabix u OOIIECTBEHHBIX 3/IaHUSIX C TPUMEHEHUEM JIEPEBSHHBIX
koHCTpykiuil B coorBerctBue ¢ CIT 451.1325800.2019 u CII 452.1325800.2019
BHYTPEHHHE DJICKTPUYECKUE CETH JIOJDKHBI OBITh HE PACIIPOCTPAHSIONIMMU TOPEHUE U
BBITIOJIHATHCS KaOensiMu 1 poBoaamu ¢ MeaubiMu xuiamu B 'OCT 31565, TOCT P
50571.5.52, CI1 76.13330.

CIT 256.1325800.2016 nomyckaer MNpuUMEHEHHWE KaOCIbHBIX U3ACIUA C
TOKOMPOBOSIIMMUA  KUJAMU U3 aJIOMUHUEBBIX CIUJIaBOB JUISl  OpraHu3aluu
BHYTPEHHHX CETEH, HO HAKJIA/IIBAET HA UX MOHTAX JIOMOJIHUTEIbHBIE OTPAHUYECHUS.

Jliist obecrniedeHnsi HaJIe)KHOCTH DJIEKTPONPOBOAOK B 3AaHUSX, BBITTOJHIEMBIX
MIPOBOJIaMU U KaOeIsIMU C TOKOTIPOBOSIIMMU JKHJIAMHA W3 CIUTABOB IFOMUHUS, TIPH
MOHT@)X€ JIOJDKHBI ~ HCIIONB30BAaThCS  JIMOO  DJIEKTPOYCTAHOBOUHBIE — W3JIEIHS,

KOHTAKTHBIC I'PYIIIBI KOTOPBIX HMCIOT CIICHHAJIBbHBIC IMOKPLITHUA, 06CCHC‘{I/IBaIOH_II/I€
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CTaOMIIBHOCTh KOHTAKTHOTO COCAMHEHMS KaK C MEIHBIMU, TaK ¥ C TOKOIIPOBOISIIIAMU
KUJIAMU U3 CIUIABOB aJIOMUHUS, YTO JOJDKHO OBITh OTPaK€HO B MapKHUPOBKE
(nanpumep, Cu/Al) nuG0 TpHU HCMONB30BAHMM CEPUIHO BBITYCKAEMBIX B CTPaHE
YCTAaHOBOYHBIX M3JEIUA JODKHBI TPUMEHSTHCS JOMOJHUTENIbHbBIE TEXHUYECKUE
CpelicTBa, 0OecrneurnBaronIie CTabUIbHOCTh KOHTAKTHBIX COSIMHEHUH.

[Ipy  KOpPOTKOM  3aMBIKAHMM  MEIHBIE  JKWJIBI  SABJISIOTCA  Oojee
Mokapo0e30MacHbIMU, YE€M KUJIbI U3 AJIIOMHUHHUEBBIX CIUIABOB 3a CUET MEHBIIIEH
3Q)KATATEIbHOW CHOCOOHOCTH YacTHI[ MEOU [0 CPAaBHEHHUIO C 3a)KUTaTeIbHOU
CIIOCOOHOCTBIO YACTHIL ATTFOMHUHMS.

C Touku 3peHHs MOKApHON OE30MaCHOCTH, MPEIMNOYTUTEILHBIM SBIISETCS
pUMEHEHUE KaOeIbHBIX U3JIETUI C METHBIMU TOKOTIPOBOISIITUMHU SKUITAMH.

Ha nmoxxapHyto 6€301macHOCTb 3JIEKTPOIPOBOJIKH BIUSET MPABUILHOCTH BEIOOpA
CEUYEHHUS TOKOIMPOBOIAIIUX KM Kabeneil. HeBepHbIi BEIOOp ceueHus KaOens: MOXKeT
NPUBECTU K €ro MNEPEerpeBy, OIUIABICHUIO M3OJSILUU U €€ BOCIUIAMEHEHUIO WIH K
KOPOTKOMY 3aMBIKaHHIO € TTOCIIETYIOIIUM BO3TOPAHUEM.

OCHOBHBIM TMapaMeTPOM, KOTOPBI HEOOXOJAMMO YYHUTHIBATH IPU pacyueTe
CeUeHHs Kabens SBISETCA JJIMTENIBLHO JOMyCTMMas TOKOBas Harpyska, T.e.
MaKCUMaJibHas BEJIMYMHA TOKA, KOTOPYIO Kabellb MOXKET MPOoMycKaTh 6€3 reperpesa B
TEUEHHUE JITTUTEITLHOIO BPEMEHHU.

PacuetHbie pneKkTpUUeCKUE HArPy3KH JIJIs1 PA3IMYHBIX KUJIBIX U OOIIECTBEHHBIX
3nanui npeacrasieHsl B pazaene 7 CIT256.1325800.2016.

Jlisi mpoBeIeHHsI CaMOCTOSITENIBHOTO pacyeTa ceueHus Kalensl Mo TOKY st
YaCTHOTO JIoMa (KBapTUPHI) HEOOXOMMO BHITIOJIHUTD CIEAYIOIINE IEHCTBUS

- OMpEeNeNUTh CYMMapHYH MOIIHOCTh BCEX OJIEKTPONPUOOPOB, KOTOPHIC
OJTHOBPEMEHHO MOTYT OBITh BKIIFOUEHKI B CETh,

- paccUMTaTh CUITy TOKa, KOTOpas OyJeT MpOTeKaTh M0 KaOEt0 MpU BKIIOYEHUH
JAHHBIX 3JIEKTPONPUOOPOB;

- 110 Ta0JIUIe ONPEACIUTL HanboJIee MOIXO0 IsIIIee CeUeHuEe Kabes.

CymMapHasi MOITHOCTh 3JyiekTporpubopoB (P, BT) BeuuciseTcss kak cymma
MOIITHOCTEH OTACIBHBIX TPHOOPOB, KOTOPHIE MOTYT OBITH BKIIOUEHBI OJTHOBPEMEHHO.
JlaHHBIE O MOIIHOCTH Ka)JIOTO DJJIEKTPUUECKOro TpHOOpa YKa3bIBAIOTCS B €ro

IIacIopTe, pyKOBOJACTBE 110 HKCIUTYaTallUH U T.II.
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Pacuer cuitbl Toka (1, A) mpoTEKArOIIETo 1Mo KabeIto MPOBOIUTCS IO hopMyIaMm:

1 onHo(azHol cetu HanpsbkeHueM U = 220 B
P o KH
U-cos@

1=

1 Tpexdaznoit cetn Hanpsikenuem U = 380 B
P

| S
1/3_- U-cos@

1T OBITOBBIX 3JIEKTPONIPUOOPOB COSP = 1.

K, — k03 dpunmeHT 0oTHOBPEMEHHOCTH, T.€. KaKasi 4aCTh IPUOOPOB MOXKET OBIThH
BKJIFOUEHA OJJHOBPEMEHHO.

JUis TOBBILIEHUS MOXKAPHOW OE€30MaCHOCTH, B pacyeTe Il YacTHOTO J0Ma
(KBapTUPBI) MOKHO MPEITOIOKUTH, YTO B CETh OJHOBPEMEHHO MOT'YT OBITh BKIIFOUECHbI
BCE AJIEKTpUUECKUE TpUOOPHI U TPUHATH K03 puuuent K, = 1.

3Hasg BEIUMYMHY TOKa, CEUEHUE TMpOBOJA HaxoAaT no Tabmuue 6.
Ecnu okaxercs 4To pacueTHOE ¥ TaOJIMYHOE 3HaYSHHSI TOKOB HE COBIIAIAI0T, TO B 3TOM

clIy4dac BBI6I/IpaIOT Onmkaiiee Ooblliee 3HAYCHUE CEUCHHMS TOKOHpOBOIIHIHGﬁ KHNJIbL

Kabens.
Tadauua 6
Br100p ceveHusi NPOBOAA MO BeJIMYNHE TOKA
Ceuenne Menanble KUITbl TPOBOJOB U Kabenei
TOKOITPOBOIALLEN Hanpsokenue, 220 B Hanpsokenne, 380 B
HKUITBL, MM TOK, A MOIITHOCTh, KBT TOK, A MOIITHOCTh, KBT
1,5 19 4,1 16 10,5
2,5 27 5,9 25 16,5
4 38 8,3 30 19,8
6 46 10,1 40 26,4
10 70 15,4 50 33,0
16 85 18,7 75 49,5
25 115 25,3 90 59,4
35 135 29,7 115 75,9
50 175 38,5 145 95,7
70 215 47,3 180 118,8
95 260 57,2 220 145,2
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CeucHiie MenHbIe )XUITbI POBOAOB M KaOeen
TOKOMPOBOISIIICH Hanpsioxenue, 220 B Hanpsioxenue, 380 B
HKUITBL, MM TOK, A MOIITHOCTh, KBT TOK, A MOIITHOCTh, KBT

120 300 66,0 260 171,6
2,5 20 4,4 19 12,5

4 28 6,1 23 15,1

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

Eciu B 1oMe HMMEIOTCS MOILIHBIE 3JIEKTPONPHOOpPHI, Harpy3ka KOTOpPBIX
cocraBisieT Oosee 1,5 kBT, I MX NOAKIIOYEHHUS PEKOMEHIYETCS HCIOJIB30BATH
OTIEJIbHYIO JIMHHUIO.

Yacto npuxoIuTCs pelaTh 00paTHYIO 3a7ady, KOrjaa Juisi K3BECTHOTO CEUEHHUs
IIPOBOJIHMKA, TPOJIOKEHHOTO B JIOME WK KBapTHPE, HEOOXOAMMO HaTH MaKCUMAaJIbHO
JONYCTUMYIO Harpy3ky. B arom ciywae, mo TtaOnaumaMm [Uid JaHHOTO CEYECHMS
TOKOIIPOBOSLIEH >KUJIbl Ka0ensi HaxOJUM MaKCHUMaJIbHO JIONYCTHUMYIO HarpysKy.
3aTeM 3Hasi MOIIHOCTHU 3JIEKTPUUYECKUX MTPUOOPOB, ONpeaeisieM, KaKUe U3 HUX MOTYT
OBITh OJJHOBPEMEHHO BKJIFOUEHBI B CETh.

Crnenyer MOMHHTB, YTO MAKCUMAJbHBIM JTONMYCTHUMBIA TOK JUJISl CTAHAAPTHBIX
OBITOBBIX AJIEKTPOYCTAHOBOYHBIX HW3JENUH (BBIKJIIOYATENN, PO3ETKH) paBeH 16 A.
[ToaToMy BKJItOUATh B OJIHY PO3ETKY WM MOJKIIOYATh K OJHOMY BBIKIIFOUATEIIO

Harpy3ky oosiee 16 A, 4to 1151 0fHO(A3HOM CETH COOTBETCTBYET 3,5 KBT Henb3sl.
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3.3. JelcTBusA npu o0Hapy:KeHUuHn aBapUiiHOIO pexumMa
B 3JICKTPOO0OPYA0BAHUU

ABapuiiHBIN peXHUM padOThl SKCIUTYaTUPYEMOIO 3JEKTPOOOOPYAOBAHUS MOXKET
NPOSIBJISITHCS B BUJIE CPAOOTKU anmapaTroB AJIEKTPUUECKON 3alUThl CETH, U3MEHEHUS
[[BeTa TEPMOMHJIUKATOPOB, OOHAPY>KEHUS 30H AHOMAJIBLHOTO HarpeBa 3JIEMEHTOB
ANEKTPOOOOPYIOBaHUS TPHU TEIUIOBU3MOHHOM JUAarHOCTUKE, CpaOOTKU JaT4YUKOB
tepmocuctem. Kpome Toro, 00 aBapuiiHOM pexkuMe pabOThI AIEKTPONPUOOpa MOKET
TOBOPUTH MOSIBICHHE HA €r0 MOBEPXHOCTH, IIHYPE M BHJIKM IHUTAHHS OIUIABJICHHM,
aepopMaIy Kopiyca, BOSHUIKHOBEHUH MpU paboTe HEXapaKTEPHOIo IIyMa U 3amaxa
IJIaBAILEHCS U30JSLHUN.

[Ipu3Haku aBapuitHOTO pekrMa pabOThI AIEKTPOOOOPYI0OBAaHUS U IEUCTBUS MTPU

UX OOHapYKEHUU MPEICTABIECHBI B TaOIULIE 7.
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Tadoanna 7
IIpu3Haky aBapuitHOT0 pesKuMa padoThl 3JIEKTPOOOOPYAOBAHUSA U AeICTBHS IIPU UX O0HAPYKEHUH
IIpu3nak aBapuiilHOT0 pe;KuMa Bo3moxkHas npuyuHa Pexomenayemble neiicTBust
CpaboTast aBTOMaTHYECKHI BRIKIIOYaTeNh | KOpoTKoe 3aMbIKaHKE B IICTIH. Oran 1.
[Teperpy3ka B uenu. - YCTAaHOBUTH KAaKOH THII arapaTa 3aiuThl CpadoTai (aBTOMATUYECKUN
BBIKJIIOYATEb, YCTPOHCTBO  3amUThl  Aud@epeHuanbHOro  TOKa,

Cpaborano YCTPOHCTBO
nuddepeHIaIbHOTO TOKA

3alllUTHI

VYTeuka ToKa.

CpaboTtano  ycTpoHCTBO
JyTOBOT0 MP000st (MCKpEHUs)

3alllUThI OoT

Jlyrosoii
po0Ooii(TTocie[0BaTeIbHbIH,

napajuieNbHbIM, Ha 3eMIII0) WU
HCKpEHHUE.

CpaboTtano  ycTpOHCTBO
nepeHanpsKeHus

3alllUTHI oT

[Iepenans! HanpsKeHU

YCTPOHCTBO 3alIUTHl OT TEPEHANPSDKEHHsI, YCTPOWCTBO 3aIIUTHI OT
JIYyroBOoro mpo6os (MCKpeHHWs)) WIM MO KaKOMy KaHally MPOU3O0ILIO
cpabaThIBaHHE, €CJIH MPUOOP KOMOMHUPOBAHHEIN, T.€. O0BEIUHSCT B ceOe
nBa 1 OoJiee THUIA 3allUTHI;

- YCTaHOBUTH OOCTOSTENILCTBA MPU KOTOPBIX MPOHU30ILIO OTKIIOYCHHUE.
YTo mpou3ouuio mpea OTKIYeHHEM (TIOAKIIOYEHHE WM OTKIIOYCHHE
noTpeduTens, MeplaHle CBeTa, aHoOMallbHas paboTa IEeKTponpuOopoB U
T.11.)? Kakue Harpy3ku ObUIM MOJKIIOYEHBI U Obutd B pabote? Korma u
CKOJIBKO pa3 cpabaThIBaJIM aIapaThl 3alUThI?

- TPOBECTH BHU3YaIbHBI OCMOTpP JJIEKTPOOOOpYyIOBaHUS (IIHYPHI
MUTAHWS,  PO3ETKH,  BBHIKJIIOYATENHM,  KOHTAaKTHBIE  COCJMHEHUS,
COCTUHUTENbHbIE KOPOOKH, JJIEKTPONPUOOPHI) Ha HANUYHE BUIAMMBIX
MOBPEXJICHUH (M3MEHEHHE I[BETa WJIM OIUIABIICHHE W3OJISAIMH, CIIEIbI
TEPMUYECKOTO BO3JEHCTBUS B pe3yibTaTe KOPOTKOTO 3aMbIKaHUS,
HCKpEHUS, IEPErPy30K);

- €CJIM TpU BHU3yalTbHOM OCMOTpE OOHApYXEHbI IMOBPEXKIEHUS, TO

HGO6XO)II/IMO IMPUCTYIIUTH K YCTPAHCHUIO MMpHUYUH BBISIBJICHHBIX
MTOBPEKICHHIMA u PEMOHTY (3ameHe) MTOBPEKICHHOTO
3JIEKTPOOOOPYAOBAHUS;

- €CJIM TIPH BHU3YaIbHOM OCMOTpE TOBPEXKJEHHUS HE OOHApYKEHBI, TO
HE00X0IMMO MPENTH K dTamy 2.

Otam 2.

[IpoBepuTh HaIEKAITYIO pabOTy anmapara 3aifuThl.

- JJIAd YCTpOI)’ICTBa 3alIUTHI OT nepeHanpsmceHI/m HSMepI/ITI) 3HAYCHHC
HaMpsDKeHUs nuTaroneil cetu. Eciiv 3HaueHUe MUTAIONIET0 HAMPSHKCHUS
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IIpu3Hak aBapuiiHOr0 pe;KuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBusI

CEeTH BBIXOJMUT 32 JMANa30H YCTAaBKU ammapaTa (HM)Ke HIDKHETo Tpejaera
WIN BBILLIE BEPXHEro), TO npobiema B ceTu. Eciau 3HayeHHe NMUTaoLIero
HaNpsDKCHUS CETH JIOKUT B JHMAara3oHe YCTAaBKH, TO amIapar 3alluThl
HEHCIIPABEH U €ro He00X0AUMO 3aMEHUTD;

- JUISL yCTPOICcTBa 3aiuThl MU PepeHIINaAIBEHOTO TOKA B COOTBETCTBHH
co cra”zapramu [/, 8] B KOHCTPYKIMH JIOJDKHO OBITh MPEAyCMOTPEHO
TECTOBOE YCTPOMCTBO (KHOIIKA), KOTOpPO€ OOECIEeUnBaeT HPOBEPKY
paboToCroCOOHOCTH anmapara. Taxoke MO’KHO IIPOBEPUTH
paboTOCIIOCOOHOCTh YCTPOMCTBA € IMOMOLIBI0 HPUOOPOB IPOBEPKU U
U3MEpEHUsl MapaMeTpoOB YCTPOMCTB 3alUTHOrO OTKIIOYeHUs. Ecmu
anmnapar 3alliThl HEHCIIPaBEH, €r0 HEOOX0IMMO 3aMEHUTbD.

- JUI1 YCTpoicTBa 3allUThl OT JYroBOro Mpo0os MPOBEPUTH
paboToCcrocoOHOCTh armapaTa B COOTBETCTBHMU C MHCTPYKIMEH 3aBoja-
u3roroputena. Hampumep, ¢ NOMOIIBIO TECTOBOIO  YCTPOWCTBA,
BXOJISIIIIETO0 B KOMIUIEKT TIOCTaBKM MNpHOOpa, MPH TOMOIIU TECTOBOM
KHONKK M T.A4. Ecnm anmapar 3amuThl HEUCHpaBeH, €ro HeoOXoIuMo
3aMEHUTb.

- 17151 aBTOMATHYECKOTO BBIKJIFOUATEIISl TPOBEPUTH PaO0OTOCIIOCOOHOCTD
MEXaHN3Ma paclerieHus. B3BeCTH aBTOMaTH4ECKUI BBIKIIFOUATEIb PYKOH
U T0cClie OTKIIYUTH ero. Ilpu OTKIIOYEeHHH M0JKEH OBITh CIBILIEH
XapaKTEePHBIN MIETYOK.

Ecnu anmapatel 351eKTpUYECKON 3aIIUThl UCTIPaBHBI, TO HEOOXOAUMO
nepeuTu k aramy 3.

Oran 3.

[IpoBepka mpUCOETUHEHHBIX HATPY30K (IJIEKTPOITPHUOOPOR).

- TMPHUCOENUHATH K DIEKTPUYECKOH IIeNHd MOOYepeTHO IO OJHOM
HarpysKke, KOHTPOJHUPYS CpadaThIBaHHs alnapaToB 3alllUTHI,

- NIpU BBIABICHUM HArpy3KH, BBI3bIBalOIed cpabaThlBaHME ammapara
3alIUTHI, BEIBECTH HATPY3KY U3 dKCILTyaTalllH.

Pe3ynbpTaThl IpOBEPKH, a TaKXkKe BCE NMPOBEJCHHbIE NMPO(UIAKTHUECKHIE
1 PEMOHTHBIE PA0OTHI JOJKHBI ObITh 3a()MKCHPOBAHBI B KypHAJIE.
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IIpu3Hak aBapuiiHOr0 pe;KuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBusI

TepMOI/IH,Z[I/IKaTop HU3MCEHWJI OBET

[Teperpy3ka nenu.
[1110X0#1 KOHTAKT.

- BeiBecTu an1ekTpoo0opy0BaHuE U3 SKCILTyaTallly;

- YCTaHOBHTH OOCTOSTENIbCTBA, MPH KOTOPBIX IMPOU3OILEN IEperpeB
(xaKue Harpy3KkH ObUIM HOJKJIFOUEHB! ¥ ObUIM B paboTe, IPH BO3MOKHOCTH
M3MEPUTH MPOTEKAIOLINHI TOK C IENIBIO BBISBICHHS MIEPETPY3KH).

- MPOBECTH BU3YAJBHBIA OCMOTP 3JIEKTPOOOOPYIOBaHUS, HA KOTOPBIN
HaHECEH TEPMOMHIMKATOP Ha HaIWYME BHUIUMBIX IOBPEKICHHUHA
(U3MeHeHue IBeTa WM OIUIAaBJIEHUE H3O0JIALUH, CIEAbl TePMUYECKOro
BO3/JICUCTBUSL B  pe3ysibTaTe KOPOTKOTO  3aMbIKaHHs, HMCKPEHUS,
HEPErpy30K);

- €CIIM TIPU BHU3YAIBHOM OCMOTpPE OOHApY)KEHBI MOBPEXKICHHS, TO
HEOOXOIMMO MPUCTYNHUTh K YCTPAHEHUIO IPUYUH  BbISIBICHHBIX
HOBPEXKICHUN u PEMOHTY (3ameHe) IIOBPEXKICHHOTO
JIEKTPOOOOPYIOBAHNUS;

- €CITM TIPH BU3YaJbHOM OCMOTpE IOBPEKICHUS HE OOHAPYKEHBI —
NPOBECTU OLEHKY €ro COCTOSHHUS U BBIIOJHUTH MNPO(UIAKTHUECKUE
paboTHI;

- YIIUTh CTapblii TEPMOMHINKATOP U HAHECTH HOBBIM.

B xypHane ykazarb JaTy oOOHapyXeHHs IeperpeBa, IpUUYUHY,
IpoBe/leHHbIE PaboOThl (PEMOHT, 3aMeHa, MpOoQUIAKTHUYECKUe paboThl),
7aTy HAHECEHUS HOBOTO TEPMOHMHIMKATOPA, COCTOSHHE HOBOTO
TEPMOMHIUKATOPA (IIBET, TPalyupPOBKA U.T.II.).

[Tonyuyen curHan moxapHOW OMACHOCTH OT
TEPMOCHUCTEMBI

IIeperpyska.
II;moxoii KOHTAaKT.

B ciyuae momydeHus curHalia o rneperpene:

- YCTAaHOBUTH MECTO, I'’/I€ ITPOU3OILIO Cpa6aTI)IBaHI/Ie JaTyuKa,

- 3aduKcupoBaTh B IKypHaJle BpeMs, MECTO U HANMEHOBaHUE
AJIeKTPO0OOPYIOBAHNUS, HA KOTOPOM IPOU3OILIO CpabaThIBaHNUE;

- TPOU3BECTH OCMOTpP OOOpYyIOBaHUS, IO TPUYUHE KOTOPOTO
MIPOM3O0IIIO CpadaThIBAHNE CUCTEMBI;
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IIpu3Hak aBapuiiHOr0 pe;KuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBusI

- MO0 pe3yJibTaTaM OCMOTpPA, B CJIy4ae BBISBJICHUS HEHCIIPABHOCTH,
IPOBECTH  PEMOHT, TEXHHYECKOE OOCITy)KMBaHHE WU  3aMCHY
IMEKTPOOOOPYIOBAHUS;

- IPY HEOOXOTUMOCTH 3aMEHUTh TATYMK C COOTBETCTBYIOIICH OTMETKO
B XKypHaJe.

[Ipn [IPOBEICHUU TEIJIOBU3MOHHOM
JMarHOCTUKU  OOHAapyXeH aHOMaJbHBbIi
HarpeB JIEMEHTA MIEKTPOOOOPYy10BaAHUS

[Teperpyska.
I1;moxoii KOHTaKT.

nedekra
BBIBECTH U3

IIpu  oOHapyXeHMH  aBapuUHHOIO  I0KapOOIMACHOTO
JIEKTPOOOOPYIOBaHUE  HEOOXOJIUMO  HEMEIJICHHO
AKCILTyaTaIluu ¥ MPOBECTH PEMOHTHBIC PAOOTEHI.

[Tocne ycrpaHeHUs: HEUCHPABHOCTEH, NMPUBEANIMX K BO3SHHUKHOBCHHIO
nedexra, PEKOMEHAYETCS TPOBECTH IOBTOPHOE  TEIUIOBH3MOHHOE
o0cienoBaHue JaHHOTO 0OBEKTA.

Pe3ynbTaThl TOBTOPHOW TUATHOCTHKH 3aHECTH B TIPOTOKOJI C YKa3aHUEM
IIPOBEJCHHBIX PEMOHTHO-PO(PHIAKTHYECKUX PadoOT.

PekoMeHayeTcss  MPOBOJUTH  BHEIUIAHOBYIO  TEIIOBU3WOHHYIO
JTUArHOCTHKY OTHENBHBIX DJIEMEHTOB JJEKTPOOOOPYIOBAHUS TOCIE
KaKJIOTO UX PEMOHTA WJIH 3aMCHEI.

Pe3ynbTraTthl BHEMIAHOBON JTUATHOCTHKH 3aHOCATCS B TPOTOKON C
yKa3aHWeM IPUYUHBI 00CTICTOBaHUS.

[Ipu pabore »snexkTpuyeckoro mnpuodopa
HAOI0TaeTCsl HE XapaKTePHBIN IIyM, 3amax
TIJIABSIIENCS U3OJISILUH.

Ilepenane! HanpsKeHUS.
Hapyenue
JKCIUTyaTalUu.
HeuncnpasHocts
aIeKTponpudopa

IpaBUI

OTKIIIOYUTD IAECKTPOIPUOOP OT CETH.

Ocmotpetrh puOOp Ha HANWYHE HEUCHPABHOCTEH (OIUIaBIEHUE WU
MOBPEXKICHUE HM3OJISIIIUN TMUTAIONIEro IIHypa, Aedopmarus Kopryca U
T.J.).

[Tpu oOHapykeHHH HEUCIIPABHOCTH BBIBECTU MPUOOP U3 IKCILUTYaTalUH.

[TpousBecT peMOHT WM 3aMeHY Mpuodopa.
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3akJIloueHue

J11sl IOBBIMIEHUST YPOBHSI TIOYKApHOM 0€301MacHOCTH 00BEKTOB JKHIIOTO CEKTOpa U
OOIIECTBEHHBIX 3/IaHUH HEOOXOJUMO IPOBEICHUE MEPONPHUATHH 10 MPOQHIAKTHKE
MO’KapoOB OT 3JECKTPOOOOPYAOBaHUSA, B TOM UYHCIEC Ha OCHOBE COBPEMCHHBIX
BO3MOXKHOCTEH BEACHUS MOHHTOPHUHTA COCTOSHHUS TIOKapHOW 0E€301acHOCTH,
IKCILTYaTHPYEMOTO AIICKTPOOOOPYTOBAHUA.

K HUM OTHOCHTCS CHCTEMAaTHYSCKHA MOHHMTOPHHI TIOKapHOW OC30MacHOCTH
AKCIUTYaTUPYEMOT'O DJICKTPOOOOPYIOBAHUS KHUJIBIX M OOIIECTBEHHBIX 3JaHUM C
MIPUMCHEHUEM COBPEMEHHBIX TEXHHUYECKHX CPEJCTB, @ WMEHHO TEIUIOBHU3MOHHAS
JTUArHOCTHKA, TPUMEHEHNE TEPMONHINKATOPOB IS BBISBIICHUS aBAPUHHBIX YIACTKOB
AJIEKTPOYCTAHOBOK. Takke HEOOXOAMMO BHEIAPATh B IMHPOKYIO IMPAKTHKY HOBBIC
arapaThl 3alIUThI JIEKTPUUECKUX CETEH — YCTPOMCTB 3aIUTHI OT JYTOBOT'O MPOOOS U
TIepeHaIpPsHOKCHHMS.

C 1enpl0  TOBBINICHHWS  TOXKApHOM  OE30MAaCHOCTH  AKCIUTYaTHUPYEMOIO
AJIEKTPOOOOPYIOBAaHUS JKHJIBIX M OOIIECTBEHHBIX 3[aHUN, MPOPUIAKTHICCKAM
OCMOTpaM JOJHKHBI TTOABEPTaTHCS BCE DJIEMEHTHI DJICKTPOYCTAHOBOK.

Meton mnpouIaKTUKH JOJKEH BBIOMPAThCA HCXOAS M3 TEXHUYECKHUX
BO3MOXKHOCTEH, yI00CTBa BEIACHUS OCMOTPOB M 0O€30MaCHOCTH OOCITY>KHBAIOIIETO
nepcoHajga. Bo3MOXHO NpHMEHEHHE pa3HbIX METOAOB Ha OJHOM OOBEKTE, B
3aBUCUMOCTH OT KOHCTPYKITUH M YCJIOBHUH SKCILTyaTaIlHH.

CodeTaHne HECKOIBKUX METOIOB MPOPUIAKTHKH TI03BOJISIET Oosee 3P heKTHBHO
MIPOBOJAMUTH NMPOMUIAKTUKY IMOKAPHOK 6€30ITaCHOCTH JISKTPOOOOPYA0BAHUS KHUJIBIX U
0OIIeCTBEHHBIX 37aHUM.

[IpumeHsis COBOKYMHOCTh Pa3IMYHBIX METOJIOB MOXKHO TOCTPOUTH CHCTEMY
MOHUTOPHUHTAa ¥ TPO(PHIAKTHKKA TOKApPHOHW OMAacHOCTH OAKCIUTyaTHPYEMOTO
AJIEKTPOOOOPYIOBAHUS, OTPAXKAIOIIYI0 COCTOSHHE IIOXKApHOW  0€30macHOCTH
AJIEKTPOYCTAHOBOK W TO3BOJIAIONIYIO OCYIIECTBISITH €0  MPOTHUBOIIOKAPHYIO

MPOPIIAKTHKY.
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[Ipunoxenue

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

ABTOMaTHYECKHE BhIKJIOUYATEaU (AB)

ABTOMATUYCCKHUI BBIKIIOYATEIIb HWJIHM nmpomic T1oOBOpA «aBTOMaT» - OTO

KOMMYTAI[MOHHBIN aIapar, IpeIHA3HAYCHHBINA I 3aIUTHI DJIEKTPUYECKON CETU OT
CBEPXTOKOB, T.€. OT KOPOTKMX 3aMBbIKaHUU U MEPETPY30K.

ABTOMAaTHYECKHE BBIKIIOYATEIN OBIBAIOT C SJICKTPOMArduTHBIM PACHCIIUTCICM

3allMUIAOIINUM 3JICKTPHUYCCKYIO ICIIb OT KOPOTKOI'O 3aMbIKAHHA U KOM6HHI/Ip0BaHHBIM

PaCOCIIMTCIICM — KOr'Zla JAOIIOJHUTCIIBHO C J3JICKTPOMArHUTHBIM PACHCIIUTCIICM

IMPUMCHACTCA TEILIOBOM PaCucCIIuTCIIb, 3a1u1/1ma}0mnﬁ ICIIb OT IICPCTPY3KHU.

10

W
AV

Tl

11

r

2

1, 2 — BUHTOBBIC KJIIEMMBI JUIS IIOJIKIFOYCHHUS ;3 - MOABMIKHBIN KOHTAKT; 4 — HEITOABMKHBIN KOHTAKT;
5 - myroracutenbHas Kamepa; 6 - THOKUI MPOBOTHUK (TIPUMEHSETCS JIUISl COSTMHECHUS TI0IBHYKHBIX
gacTeld aBTOMATHYECKOTO BBIKIIOYATENS); / - KaTyIIKa AJIEKTPOMArHUTHOTO pacuenuTens; 8 -
CepJICYHHK AJICKTPOMArHUTHOTO pacuenuTers; 9 - TEIUIOBOHM pacuenuredh (OMMeraTndeckas

wiactiHa); 10 - mexanusm pacuenutens; 11 - pykosarka ympasneHus; 12 - ¢uxcarop (s
kperuieHust aBTomata Ha DIN-peiike); 13 - kopmyc.

Pucynok 1. YerpoiictBo AB ¢ KOMOMHUPOBAHHBIM paclEnUTEIEM
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B cootBerctBumM ¢ TpeboBanusmu raasel 3.1 [1YD, CII 256.1325800.2016,
CII 31-110-2003 ObITOBBIE 3JEKTPOCETH AODKHBI OBITH 3AIlUIIEHBI OT KOPOTKHX
3aMbIKaHU W Tieperpy3kd. lloaTomMy nns 3alUThl AIEKTPONPOBOJAKH KUJBIX H
OOIIIECTBEHHBIX 37aHUN CJEAyeT MPUMEHATh AaBTOMAaTbl C KOMOMHUPOBAHHBIM
pacLenuTenem.

B aBTOMaTHM4ECKOM BBIKJIIOYATEINE, 3@ 3AIIUTY LENU OT KOPOTKHUX 3aMbIKaHUI
OTBEYAET IEKTPOMArHUTHBIN pacuenuTesnb. OH COCTOUT U3 KaTYIIKU C HaXOIAIUMCS
B €€ IEHTPE CEPACYHHKOM, YCTAHOBJICHHBIM HA CHELUAJIbHOM IMPYKHUHE.
B HopmanbHOM pexume paOOThl, TOK, MPOXOAS IO KATyIIKE CO3JaeT
JIEKTPOMAarHUTHOE II0JI€, KOTOPOE IPUTATMBAET CEPACYHUK BHYTPb KaTYIIKH.
Cunpl  3TOr0  AJIEKTPOMArHUTHOTO TOJS  HEJOCTAaTOYHO YTOOBI IPEOJ0JIETH
CONMPOTHUBJIEHUE MPY>KUHBI, HA KOTOPOW YCTAHOBIJIEH cepaeyHuk. [Ipm KopoTkom
3aMBIKaHUM TOK B 3JIEKTPUYECKOM LI€MM MIHOBEHHO BO3pACTaeT 0 BEIUYHMHBI B
HECKOJIbKO pa3 INPEBBIMIANOIIECH HOMHMHAIBHBIA TOK AB, 3TOT TOK KOpPOTKOro
3aMBbIKaHMs, IPOXOJS IO KATYIIKE 3JEKTPOMArHUTHOIO PACUEHUTENS YBEJINYUBACT
AIIEKTPOMATrHUTHOE T0JI€, BO3JACUCTBYIONIEE HA CEPACUHHUK JI0 TAKON BEJIMYUHBI, YTO
€ro CHJIbI BTSITUBAHUS XBaTaeT HA TO YTO ObI MPEOJ0JETh CONPOTUBIICEHUE MPYKUHBL,
IIEpEMEIIASICh BHYTPh KATyILIKM CEPACYHUK Pa3MBIKAECT IOABUKHBIA KOHTAKT
aBTOMAaTUYECKOTO  BBIKJIIOYATeNs, oOecTouMBas  LEMb.  DJIEKTPOMArHUTHBIN
pacuenuTenb OTKIIFOYAET AEKTPUYECKYIO LENb 33 JOJIA CEKYH/BI.

3almTy DJIEKTPUUECKOM Iemu OT TMeperpy3ku OO0ecleurnBaeT TEIIOBOM
pacuenuTelb ABTOMATHYECKOTO BBIKJIFOYATEIIS.

[leperpy3ka MOXeT BOZHUKHYTh NIPU BKIOYEHUH B CETh 3JIEKTPOOOOPYA0BaHNUS
00111e# MOILTHOCTBHIO MPEBBIIIAIONIEH JOMYCTUMYIO HArpy3Ky JUisl JAaHHOM CETH, 4TO B
CBOIO OYEpEb MOXXET INPUBECTH K NEPETPEBY MPOBOAOB Pa3pYLICHUIO H30JSLUN
AJIEKTPOIPOBOJIKM U BOSHUKHOBEHMIO TOKapa.

TennoBoit pacuenuTeNb TPeACTaBIsIeT COO0M OMMETATMYECKYIO TIaCTUHY, T.€.
OH COCTOMT W3 JBYX CHAasHHBIX IUIACTUH H3TOTOBJEHHBIX M3 Pa3HbIX METaJUIOB,
MMEIOIINX Pa3HBI K0P DUIIMEHT pacIIupeHus Mpu Harpese.

[Ipy npoxoXxaeHWH MO OUMETATUIMYECKON IJJAaCTMHE TOKa MPEBBIIIAIONIETO
HOMHUHaJIbHBIA TOK AB muiacTuHa HarpeBaercs, Mpy 3TOM OJMH METAJUT PaCHIUPSIETCS
ObIcTpee ApPYroro. DTO MPUBOIUT K HMCKPUBJICHUID OMMETAUIMYECKOW TMJIACTUHBI.
IIpy UCKpHBIEHMM OHA BO3JCMCTBYET HA MEXAHU3M PACLEIMTENS], KOTOPBIUA

pPa3sMbIKaACT HOI[BH)KHBIﬁ KOHTAaKT.
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Bpemsi cpabaThiBaHMsl TEIUIOBOIO pacCUENUTENs] 3aBUCUT OT BEIWYUHBI
MPEBBIIIEHUS TPOTEKAIOIEr0 B IEMM TOKAa HaJ HOMHUHAIBHBIM TOKOM AB.
UYemM Goutbiiie 3TO MIPEBBIIIIEHNE, TEM OBICTpee CpaboTaeT paclenuTeb.

Tokn ycTaBOK aBTOMAaTHMUECKHX BBIKIIOUATENICH, CIyKaIIuX JJis 3aIluThl
OTJICJIbHBIX YYacCTKOB CETH, CJIEAYeT BBIOHMpaTh MO BO3MOXKHOCTH HaWMMEHBIIUMH
M0 pacCUeTHbIM TOKAaM ATHUX YYaCTKOB WJIM [0 HOMHUHAJIbHBIM  TOKaM
ANEKTPONPUEMHUKOB, HO TaK, 4YTOOBI ammapaTbl 3alllUThl HE OTKIIOYaIH
AIEKTPOYCTAHOBKH TIPU KPATKOBPEMEHHBIX IMeperpy3kax (IMyCKOBbIE TOKH, ITHKH
TEXHOJIOTUYECKUX HArpy30K, TOKA MPHU CaMO3aIlyCKe U T. II.).

Crnenyet obpaiath BHUMaHHE Ha MAaPKUPOBKY U XapaKTepucTuku AB.

B mapkupoBke yKa3pIBarOTC:

- MOJICJIb @BTOMATUYECKOT'O BBIKJIFOUATEIIS;

- HOMMHAJIbHBIM TOK - MAKCUMAaJIbHBIA TOK AJIEKTPUYECKON CETH, MPU KOTOPOM
aBTOMAaTHYECKUN BBIKJIIOUYATEb CIIOCOOCH JUIMTENIBHO paboTaTh 0e3 aBapHUMHOIO
oTKJItoueHus 1enu. CTaHaapTHhIE 3HAYEHUS HOMMHAJBbHBIX TOKOB aBTOMAaTHUYECKHUX
BBIKITFOUATEIICH JIJISI CeTEH JKIIIBIX M 0OIIeCTBeHHEIX 3aanmii: 10, 16, 25, 32, 40, 63 A;

- HOMHHAJIbHOE HAIPSKEHUE - MAKCUMAJIbHOE HampshkeHue cety B BonbTax, Ha
KOTOpPOE pacCurTaH aBTOMATUUYECKUI BBIKIIOUATEIb;

- TIpejieNibHas OTKIIFOYArOIasi CIOCOOHOCTh aBTOMAaTHUECKOTO BBIKIIOUATENIS -
MaKCHMAJIbHBIH TOK KOPOTKOTO 3aMBIKaHHS B AMIEpaxX, KOTOPBIH CIOCOOCH
OTKJIIOYUTH JaHHBIN AB coxpaHuB MpHU 3TOM CBOIO pabOTOCNOCOOHOCTh. B ciyuae
MPEBBIIIEHNUS TOKOM KOPOTKOTO 3aMbIKaHUs 3HAYCHUS YKa3aHHOW MpeenbHOM
OTKJIIOUYAOIIEH CITOCOOHOCTH BO3HUKACT BEPOATHOCTh OIUIABJICHUS ITOJBUKHBIX
KOHTakTOB AB U uX npuBapuBaHus APYT K APYry, T.€. Bbixoaa AB u3 cTpos.

- XapaKTepHCTUKAa CpabaThIBaHHMS - OINpEIeseT Iuama3oH cpadaThbIBaHUS
aleKTpoMarHuTHoro pacrenurens AB. Xapakrtepuctuka cpabaTtbiBaHUS HMEET
OykBeHHO€ oOo3HadyeHue. [l 3amuThl  AJIEKTPUUECKUX CEeTeM KUJIBIX W

OOIIIECTBEHHBIX 3/IaHM yarle Bcero nmpumensitorcest AB ¢ xapakrepuctukamu B, C, D.
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NTorotun

1- HaumeHoBaHue n cepus
2 - HoMnHanbHoOe HanpshkeHue

3 - BpemsA-TOKOBaa xapakrtepucruka

4 - HommHanbHas yacrorta

5 - HoMuHanbHasa oTknYatLwas cnocobHOCTb
6 - TokoBas Harpyska

Pucynox 2. IIpumep mapkupoBku AB

I[I/IaHa3OHI>I TOKOB  MIHOBCHHOI'O  pPaCOCINICHHA B  3aBUCHMOCTH  OT

XapaKTePUCTHKH cpabaThIBaHUS B COOTBETCTBHH C [12] mpencrariens! B Tadwuie 1.

Tabnuna 1
JInama3zoHel TOKOB MTHOBEHHOT'O PaCLETUICHUS
XapakTepucTuka cpadaTbIBaHUS [wnamazon
(tun AB)

B Csoite 3 I, 10 5 I,; BKIIFOYUTEIBHO

C Cspiie 5 I, 1o 10 I,; BKIIFOUUTENBHO

D Cseiie 10 I; 1o 20 [, BKIIOUUTETBHO
I, - HoMUHaNBHBIN TOK AB.

Br16op aBTOMATHYECKOTO BBIKJIIOYATENSI OCYIIECTBIISIETCS IO  CIICAYIOITUM
napaMeTpam:

- M0 KOJIMYECTBY MOJOCOB. OJIHO- U JIBYXIOJMIOCHBIE AB TpuMeHSAIOTCS i
onHoda3zHoOM ceTH, a Tpex- U YeThipexmnotocHbie AB - B TpexdaszHoii cetu;

- 0 HOMHUHAJIIbHOMY HanpspbkeHuto. HomuHanbHOe Hanpsbkenne AB momkHO
OBITH OOJIBIIIC UM PABHO HOMHHAIHHOMY 3HAUYCHHIO HAIPSKEHUS 3aIUIAeMON UM
Lenw,

- M0 XapaKTepUCTUKe cpabaTbiBaHUsA. XapaKTepUCTUKY cpadarbiBaHus AB

MOXHO BbIOpaTh corjacHo Tabsuiie 1;
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- 10 HOMUHAJIBHOMY TOKY. OnpeaeanuT He0OX0AUMbI HOMUHAJIbHBINA TOK AB

MOJKHO I10 MOIIIHOCTH HUJIH 110 CCUCHUIO KMNJI Kabens.

YcrpoiicTBa 321U THOI0 OTK/II0YeHHs AU depennuaabHoro toka (YIAT)

YCTpoiicTBO 3alUTHOTO OTKIIOYEHUS TudQepeHInaibHOro TOKa WIId, Kak
gacTo roBopiT, «Y30» - 3TO KOMMYTAIIMOHHBIM armapar, mpeaHa3HAYCHHBIM IS

341U ThI BHCKTpHHGCKOﬁ LOCIIN OT TOKOB YTCYKMU.

1 — anddepeHumanbHbIH
TpaHcdoOpMaTOpP TOKA;

2 — NOPOroOBbIi JICMEHT;

3 — MCIIOJIHMUTEJILHBIH

MEXaHH3M;

4 — uens TECTHPOBAHMS;

5 — CHII0OBBIE KOHTAKTHI:

6 —3alMTHBIN KOHTAKT

LEINH TECTHPOBAHMA]

T — kHonka «Tecr»;

R — TecToBBIil pe3ucrop;

1, 2, N — knemmsbr ¥Y30.

UR,

Pucynox 3. IIpunnun pabotsr YT

Tok yTedkn — 3TO TOK, NPOXOIAIIMM IO HEXKEIATEIbHBIM, B HOPMAJIBHBIX
YCJOBUSX DKCIUTyaTallMH, IPOBOJSAIINM ITyTSIM.

B HopmanbHOM pexkume padoThl 3JIEKTPOYCTAHOBKH, 3JIEKTPUUYECKUH TOK
MIPOTEKAET Yepe3 IMPOBOAHUKH BHYTPHU HEE, KaK IPEAYCMOTPEHO KOHCTPYKIIMEH.
OT napyrux TOKOMPOBOISIIUX 3JIEMEHTOB KOHCTPYKIMH (METaJUIMYECKHUe KOpPIYC,
pama, Kapkac), IPOBOJHHMKH OTIEJCHBbI H30JSLMEH, COMPOTHBIEHUE KOTOPOH He

IMMO3BOJIACT CO3AaTh JJICKTPHUUCCKYIO LICIIb.
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Pucynoxk 4. [Ipumep konctpykuuu Y /T

Eciu mo xakoii-to npuuuHe (MOBPEXICHHUE, BIAKHOCTb, TOKOIPOBOASAILAS
IbUIb U T.I.) CONPOTUBIECHUE HW3OJSALUUU YMEHBIIWIOCh, Ha KOPIyCE WIH JIPYrUX
TOKOIIPOBOSIINX 3JIEMEHTAX YCTAHOBKHU MOABIsAETCS noTeHnuan. CaMm mno cede TOok
YTEUYKU HE BO3HUKHET, HEOOXOJMMO CO3/1aTh LIEMb, COCAUHSIOUIYIO 3JEKTPUUECKUN
npuOop ¢ MOTEHLMAJIOM Ha KOpPIYyce C 3eMJIeH WM HeHTpasblo. 3/1eCh BO3MOXKHO
HECKOJIBKO BapUaHTOB.

B nepBoMm ciydae, kopmyc 3J€KTPOYCTaHOBKH, HalpuUMep, ObITOBOM TEXHUKH,
KACcaeTcs METAJUNIMYECKOTO IMPOBOJHMKA, UMEIOIIETO KOHTAKT C 3emiie. B Touke
KAacaHUsl 3aMbIKAaeTCs LIENb, U BO3HUKAET TOK YTE€UKH. ECIIM KOHTAaKT IOCTaTOYHO
HAJEeKHBIM, TO CHJIa TOKa BO3pacTeT A0 Iopora cpabaTbIBaHUS aBTOMAaTHYECKOTO
BBIKJIIOYATENss B UIUTKE NUTaHuA. [Ipum ciaboM KOHTakTe MOXKET BO3HHUKHYTh
VUCKPEHHUE, JIOKAJIBHBIA HArpeB TOYKH KAacaHWs, 4YTO NPUBOAUT K OIUIABICHHUIO U
JaJbHEUIIIEMY MTOBPEKICHHUIO U30JSIUH POBOJOB, BO3TOPAHUIO U MOXKAPY.

B ngpyrom cmydae, Kopmyc OJJIEKTPOYCTAaHOBKM HE MMEET KOHTAKTa C
3a3€MJICHHBIMM IIpEIMETAMU M caM He 3a3emuleH. [Ipu KacaHWM BHEIIHMX ITaHENeU
YEJI0BEKOM, BO3HUKAET HArpy3Ka, T.K. TEJIO YEJIOBEKA ABIJIIETCS IPOBOJIHUKOM, U YEPE3
HEro0 NPOTEKAET JJIEKTPUYECKUUA TOK. [IOCKOJBKY CONpOTHBIICHME TeEjla 4YeOBEKa
BEJIMKO, CUJIa TOKA HEAOCTATOYHA ISl cpabaThIBaHUsI aBTOMATUYECKOTO BBIKJIFOYATEIIS
B IIIUTKE MUTAHUS U YEIOBEK MOJIYYAET AJIEKTPOTPABMY BIUIOTH 1O JIETAIBHOTO HCXOAA.

Takum o6pazom, Y]JIT oOecmeumBaeT 3amuTy 4YeIOBEKa OT TMOPAKCHUS
AIIEKTPUYECKUM TOKOM U 3aIIUTY OT IT0XKapOB.

[Mpunuun apeiictBus YAT cnenyrommii. [Ipy HOpManbHOM pexkume padOThI
eI, KOTJa MOABUAKHbIE KOHTaKThl Y /[T 3aMKHYTBI, IpsIMOii TOK OT (pa3HOro MPOBOIA

npoxoaut yepe3 maruutonposon YT, 3atem yepe3 Harpys3ky, B KaueCTBe KOTOPOW
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BBICTYTIAIOT, MOJKIIFOUEHHBIE JIEKTPOMOTPEOUTENN U BO3BpAIIAETCS OOPATHO B CETh
10 HYJICBOMY IPOBOJHUKY, TaK e 4yepe3 Mmaruutonposod Y AT, npu s3tom BenmumHa
0o0paTHOr0 TOKa paBHA BEJIMYMHE MPSIMOTO TOKA.

[Ipsimoit Tok nipoxod dyepe3 marHuronpoBo Y T co3maer B HEM MarHuTHBIN
MOTOK, B CBOIO 04YEpe/Ib OOpaTHBIN TOK TaK ke CO3/Ia€T B MArHUTOMPOBO/IC MArHUTHBIN
IIOTOK TaKOM K€ BEJIMYMHBI, HO TAK KAaK HANPABICHUE TOKOB IPOTUBOIMOJIOXKHO, TO U
CO3[1aBAEMbIE UMW MAarHUTHBIE MOTOKH IPOTHUBOIIOJOKHBI, T.€. MAarHUTHBIEC ITOTOKU
HaIlpaBJICHbI BCTPEYHO 10 OTHOLIEHUIO IPYT K IPYTY U COOTBETCTBEHHO, IIPU PABHBIX
3HAYEHUSIX IPSIMOTO U OOPATHOTO TOKOB, YPaBHOBEIIMBAIOT APYT APYyTa, B pe3yibTare
Yero CyMMAapHbId MAarHUTHBIA IIOTOK B MAarHUATOIIPOBOJE pPaBEH HyI0. Tak Kak
CyMMapHbIi MarHMUTHBIM MOTOK B MarHUTOINPOBOJE OTCYTCTBYET (PaBEH HYIIIO), BO
BTOPUYHOM OOMOTKE TOK HE HMHAYKTHpYyeTcs. [loABMMKHBIE KOHTaKThl 3aMKHYTHI,
3IIEKTpUYECKas 1eNb BKIIOUYEHA U HAXOAUTCS B HOPMAJIbHOM PEXUME padOTHI.

Ecnu B 01HOM M3 2JIEMEHTOB JJIEKTPUYECKON e BO3ZHUKAET yTeUKa TOKa, TO
4acThb MIEKTPUYECKOr0 TOKA HAUMHAET IPOTEKATh 110 HEXKEJIATEIbHOMY IIPOBOIAILEMY
nytd. [Ipy 3TOM, 4YacTh TOKa 3JEKTPUYECKOM IenH, mocrynatom@as or (a3Horo
npoBoJa He OyneT BO3BpallaTbcsli B CETh, a MPOXOAS MO HEXKeJIATeIbHOMY
OpoBOASIIEMY NMyTH OyneT yxoauTh B 3emito. CrenoBaTenbHO, OOpaTHBIM TOK,
KOTOpBIN OyleT BO3Bpalmiathcs B ceTh uepe3 MarHutomnpoBoa YT mo HymneBomy
IpoOBOAY, OyJEeT MEHbIE NMPSMOT0 TOKa, MOCTYMAIOIIET0 B CE€Th, COOTBETCTBEHHO U
BEJIMYMHA MPSMOr0 MarHUTHOTO TOTOKA CTaHET OoJibllle BEIUMYHMHBI OOPATHOIO
MAarHuTHOTO IIOTOKAa, B pe3yipTare 4ero B MarHuaronpoBoae YT cymmapHslii
MarHUTHBIN MOTOK YK€ He OyJeT paBeH HyJIIO.

Bo3HukIMi cyMMapHbIA MarHUTHBIN MMOTOK HHAYKTUPYET JIEKTPUUECKUN TOK
BO BTOPHYHON OOMOTKE, KOTOPBIA MHPOXOIS uepe3 MarHUTOIJIEKTPUUECKOE pelie
MPUBOJUT €ro B paboTy, a OHO, B CBOIO OY€PEb, PA3MbIKAET MOJABUKHBIE KOHTAKTHI
OTKJIIOYasl JIEKTPUUECKYIO LIETIb.

VYCTpoiCTBO 3allMTHOTO OTKIHOYeHHs U depeHInalbHOTO TOKa HMEET B
o0uxo/ne W JApyrue Ha3BaHUA, Hampumep, IudepeHInaTbHbIN BBIKIIOYATENb,
aBTOMATUYECKUH BBIKIIOYATETh AUPPEPEHINATBHOIO TOKA, YCTPOUCTBO 3alIUTHOTO
oTKJII04YeHUs. Takke B pa3IMUHbIX JOKYMEHTAX BCTPEUaAIOTCs pa3Hble aOOpEeBUATYPHI
naHHoro ycrpoiicta, Hanpumep, ABJIT B TOCT IEC 61009-1-2020, BAT B 'OCT
IEC 61008-1-2020; YAT B CII 256.1325800.2016; Y30 B I1YD u CII 31-110-2003.
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OcHoBHbIMU Xapaktepuctukamu Y T sBisroTcs:

- tun. B 3manusax moryt npumensatees YT tuma «A», pearupyromue Kak Ha
MIEPEMEHHBIE, TaK U Ha MyJIbCUPYIOIIUE TOKH YTEUKH, WK TUna «ACy, pearupyromune
TOJBKO HA MEPEMEHHBIE TOKH YTE€UKH. MICTOUHMKOM IMyJIbCUPYIOLIETO TOKA YTEUKH
MOTYT SIBJISITbCSI CTUPAJIbHBIE MAIIUHBI C PETYJIATOPAMU CKOPOCTH, PETYIUPYEMbIE
HMCTOYHUKH CBETA, IEPCOHATIBHBIE KOMITBIOTEPHI U JIP.

- HOMMHAQJIbHBIA TOK - MaKCUMajibHbIi TOK mpu kKotopoMm YT cnocoGHO
JUTUTENILHO padoTaTh, HE TEPSIsl CBOIO paboTOCrocoOHOCTh. CTaHAapTHBRIMU, HanboIee
4acTO HMCIOJIb3YyEMbIMH 3HAUEHUSIMH HOMUHAIBHBIX TOKOB Y /IT, mcrnonap3yembixX B
AIIEKTPOYCTAaHOBKAX KHUJIBIX M OOIIECTBEHHBIX 3AaHui sBisroTcs: 10, 16, 25, 32, 40,
63A;

- nuddepeHuuanbHblii TOK — MUHUMAJIBHBIA TOK YT€UYKH, npu KoTopom YT
MIPOU3BEIET OTKIIOUCHHE dIEKTpUdecKoi 1ienu. JuddepeHuanbHblii TOK — 3TO 0JIHA
Y3 TJIABHBIX Xapakrepuctuk Y JT;

- HOMUHAJILHOE HANpsDKeHHUE — HamnpsbkeHue cetu rpu kotopom YT criocoOHO
JUTUTEIBHO paboTaTh, HE TEPSsl CBOI0 pabOTOCTIOCOOHOCTD;

- po ToKa (IMOCTOSTHHBIN WJIH TEPEMEHHBIN);

- YCIIOBHBIN TOK KOPOTKOTO 3aMbIKAHUS — TOK KOTOPBIM KPATKOBPEMEHHO MOXKET
BeIZIepkaTh YT 10 MoMeHTa 1Mmoka He cpaboTaeT aBTOMATHYECKHN BBIKITFOYATEb,
YCTAHOBJICHHBIN JJIS1 3aIIUTHI ETTH OT KOPOTKOTO 3aMBIKAHUSI.

Bri6op YT npou3BoAUTCS MO CIEAYIOMIUM KPUTEPHUSIM:

- 110 HOMUHAJIBLHOMY HANpPsDKEHUIO U TUIY ceTH. HomMuHanbHOE HampshKeHHe
YT nomxHO OBITH OOJIBIIE TMOO0 PABHO HOMUHAIBHOMY HAINPSHKEHUIO 3alUIaeMOMN
uM 1ienu. s ogHodasHoit cetn Tpedyercs asyxmnontocHoe YT, mis tpexdaznoit
CETH — YETBIPEXITOJIIOCHOE;

- 1o HoMuHaNbHOMY TOKY. CornacHo I1YD ucnons3oBanue Y/ T B rpynnoBsix
JUHUSX, HE HMMEIOIIUX 3allUThl OT CBEPXTOKa, 0€3 JOMOJIHUTEILHOTO armmapara,
00eCIeunBaIOIIETO ATy 3aIUTy HEe Jomyckaercs. M3 atoro cnemnyer, uro nepen YT
JOJDKEH CTOSITh aBTOMATHUYECKUW BBIKIIOUATENh WM JIPYroi ammapar ¢ (QyHKIHeH
3aIUTHI OT CBEPXTOKA, M0 TOKY KOTOPOTO HEOOXOAMMO BHIOMPATh HOMUHAIBHBINA TOK
VYAT. Ilpu stom HOMmuHanbHbIH TOK YT pomkeH ObITH Oojbilie JUOO paBeH
HOMHHAJIBHOMY TOKY YCTaHOBJICHHOTO /IO HETO ammapara 3aiuThl (aBTOMaTUHYECKOTO

BBIKJTIOYATENIS HJIM APYTOTO anmapaTa ¢ GyHKIUEH 3alUThl OT CBEPXTOKA);


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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-  mo gubdepennmansHoMy — TOKy.  CTaHIApTHBIMH  BEIMYMHAMH
mupdepennmansaoro toka YT sBmsrores: 6, 10, 30, 100, 300, 500mA. YAT
¢ muddepennmanbabiM TokoM 100, 300 u 500 MA nOpuUMEHSIOTCS ISl 3aIUTHI
OT moxapoB, ¢ auddepeHuuanbHpiMu Tokamu 6, 10, 30 MA - s 3amUTHI

OT ITOPAKCHHUA YCIIOBCKA SJICKTPUICCKHUM TOKOM.

cepus npounssoaunTens

v

HOMWHaNbHbLIA TOK
\ B111-63 ,
50 A ;o

Hanpsixexune
\2308- Soru cxema
10 30 MA h—d NOAKNIOYEHUA
AMdJCDepeHuwaanbm/ ‘ 0003Ha4YeHus
TOK -
&
/ =~ o T,
YCNOBHBIN TOK K3 / ul{

KHonka «TECT» TeMnepaTypHbIA AManasoH
(ctanpaptHas ot -25 go +40)

Tun AC E - ANA CUHYCOMAANLHOIO
i nepemMeHHoro Toka
1d 4 Tun A - ANS NYNAbCUPYIOLLEro
m NOCTOSIHHOrO TOKa (U ANS CUHYCOMAANb-
e et HOr0 NepeMEeHHOro Toka)

144 Tun B - ANA NOCTOSHHOIO TOKa (M
~ ANS CUHYCOMAANBHOMO NEPEMEHHOro
- TOKA U AN NYNbCUPYIOWEro NOCTOSH-

HOro TOKa)

T™Nn Y30

Pucynoxk 5. Mapkuposka YT

[Ipumensiembie Tunsl YT (QyHKIMOHANBHO [OJKHBI MpeaycMaTpUBaTh
BO3MOYKHOCTB NMPOBEPKHU X paboTocnocodHocTH, nposepka Y T (TectupoBanue) 1ist
KWIBIX OOBEKTOB JOJDKHA IMPOBOAMTHCS HE PEXKE OJHOTO pa3a B TPU Mecslla,
0 YeM JOJKHA ObITh 3almUCh B HHCTPYKUMU MO DSKCIUTyaTallMd MpeANnpUsTHs-

HU3TrOTOBUTCIIA.
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YcranoBka YT, HEWCTBYHOIIMX  HAa  OTKIIIOYCHHE, 3arpenaeTcs
IJISl DJIEKTPONPUEMHUKOB, OTKIIFOUEHUE KOTOPBIX MOYKET IPUBECTU K OMACHBIM
MOCJEACTBUAM: CO3JAaHHUI0 HEMOCPEACTBEHHOW yIrpo3bl Uil SKU3HHM  JIIOJACH,
BO3HUKHOBEHHUIO B3pPHIBOB, IMOKAPOB U T.II.

JIJIsi caHUTAapHO-TEXHUYECKUX KAOWH, BAaHHBIX WM JYMICBBIX PEKOMEHIYETCS
ycta"aBiauBath Y T ¢ HoMmuHaMBHBIM TU(dEepeHITHATHHBIM OTKITFOYAIOITIM TOKOM 10
10 MA, eciu 111 HUX BbIJIETICHA OTACIbHAS JIUHUSI, B OCTAIBHBIX CIydasiX, HAaIpuMep,
pU NPUMEHEHUU OJHON JIMHUU MJI1 CAaHUTAPHO-TEXHUYECKOW KaOWHBI, KyXHH M
Kopuaopa, cieayer npumeHarb YT ¢ HomuHanbHbIM auddepeHInaibHbIM
OTKJIIOYAIOIINM TOKOM 10 30 MA.

Jist ogHOKBapTUpHBIX A0oMOB Y/[T ¢ HOMuHanbHBIM Ju(depeHunanbHbIM
OTKJIFOYAIOIIMM TOKOM 10 30 MA peKOMEHAYETCS MPEyCMATPUBATD ISl TPYTIITOBBIX
JIMHUM, TUTAIONIMX IITENCEbHbIE PO3ETKH BHYTPU J0Ma, BKJIIOYAsl TOJBAJIbI,
BCTPOCHHBIC U TPUCTPOCHHBIC Tapakv, a TaKKe B TPYMNIOBBIX CETSIX, MUTAIOIINX
BaHHbIE KOMHATBI, AYIIIEBBIE U CAYHBI. [{JI1 yCTaHABIMBAEMBIX CHAPYKH IITENCEIbHBIX
po3etok ycrtanoBka YJIT ¢ HomuHanbpHbIM AuddepeHInaIbHbIM  OTKIIOYAIOIIUM
TokoM 10 30 MA 00si3aTenbHa.

B 3panumsx moryt npumenstbes Y30 Tuna «Ay», pearupyromue Kak Ha
MIEpPEMEHHBIE, TAK U Ha MYJIbCUPYIOIIUE TOKU TOBPEXKACHUN, WU « AC», pearupyroiime
TOJIBKO Ha MEPEMEHHBIE TOKU YTEUKHU.

Kax Buano u3 xonctpykuuu YT (ecnu peub maer He 0 KOMOMHUPOBAHHOM
YCTPOMCTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB W MPHU OO0 CXeMe €ero
MOAKIIOYEHUS  JOJDKHA  OBITh  MpeaycMOTpeHa  oOsi3aTenbHas ~ yCTAaHOBKA
aBTOMATHMYECKOTO BBIKJIFOYATEIIS, IS 3alIUThI, KaKk camor ceTu, Tak U Y [T oT TOKOB
neperpy3kKu U KOPOTKOTO 3aMbIKAHUSI.

Taxke HeoOxoauma mnepuoauueckas MpoBepka paboTtocnocodHoctn YIT.
Cranpgapramu [/, 8] ycTtaHoBieHO TpeOOBaHHE MO HAJUYHMIO YCTPOMCTBA MPOBEPKU
pabotocnocoonoctr YT (kHomnku). [IpoBepka paboTOCIIOCOOHOCTH OCYIIIECTBISETCS
HaxxatueM KHoNku « TECT». IIpu ee Haxkatuu B Y /[T UCKYCCTBEHHO CO3[a€TCSl TOK

YTEUKH, YTO JOJLKHO IPUBECTHU K OTKItoUeHU0 Y I T.


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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YcrpoiicTBa 3a1MTHI OT AYroBOro npo6ost uiu uckpenus (Y3/111)

JlyroBoii mpoOOW WM HMCKPEHHE — OJIMH W3 aBapUHHBIX I10XKapOOIAaCHBIX
PEKUMOB B DJIEKTPOCETSX.

B oTinume OT KOpOTKMX 3aMbIKaHWW, BO3HHMKAIOIIMN TIPU HCKPOBBIX
U AYTOBBIX pa3psiax TOK, OTPAHUYMBAETCS CONPOTHUBICHUEM HArpy3KH, Ha KOTOPBII
HE PEarupyroT aBTOMaTHYECKUE BBIKIKOYATENH, HO 3a CYET JUIUTEIIBHOTO BPEMEHH €TI0
IIPOTEKAHMS, MOKET IPOUCXOAUTH BOCIUIAMEHEHUE U30JILIMYU POBOJIA.

OnHOM W3 TJIABHBIX MNPUYUH HCKPEHHS SBISETCS OOJIBIIOE TEPEXOTHOE
conpotusieHue (bIIC), B o00uxoje Ha3bIBaEMOE TaKXKE «IUIOXUM KOHTAKTOM).
IIpn BIIC Ha mepexone 3JEKTPUYECKOTO TOKAa C OJHOTO NPOBOJHHKA HA APYrou
oOpa3yeTcsi mociiejoBaTelIbHAsT WM NapajulesibHasl 3JEKTpUYecKas Iyra MExXIy
IIPOBOJIAMU MJIM KOHTAKTaMH.

BIIC yacTo BO3HHMKaET BCIIEACTBUE 1€PEKTOB U MOBPEKICHUM, MPOU3OIIESAIINX
U dKCIUTyaTanuu oobopynoBanusa. Hanpumep:

- TOBPEXICHUS HW30JSAIMU KalOels TBO3MSAMU, LIypyHamMu, 3aKUMaMH WA
IIPY MEXAHUYECKOM BO3JICUCTBUU APYTUMHU IIPEIAMETAMU;

- IOBPEXKJICHUS U30JISIIUK Ka0esel rpbl3yHaMu U JJOMAITHUMU )KUBOTHBIMU,

- M3JI0M Kabens (MpoBojia) MpU M3THOAX WM MPHU MOCTOSHHBIX MEXaHUYECKHUX
BO3JCHUCTBUSIX;

- CTapE€HUE W30JISIMU, TIOBPEXKACHUS OT BO3JACHUCTBUS TEMIEPATyphl, BJIATH,
JIPYTUX pa3pylaimux (HhakTopos;

- YXYIIICHUE KOHTAKTa M3-3a OCIa0JIeHUs 3a)KMUMOB, CTAPEHHUS M OKHUCIICHHUS
IIPOBOJIOB U T.[I.

B moBpexnéHHOl Kuie BO3HHMKAET MaJIbIil 3a30p, MPOOWBAEMBIN pabodnm
HaIpPsHKEHUEM, TTIO3TOMY TOK 110 TAKOMY KaOeJIo MPOJI0JDKAET MPOTEKaTh, U OCTA&TCA
OJMM30K K HOMHHAJIHHOMY 3HAUCHUIO, a 3HAYHUT, ABTOMATHYECKHUH BBIKIIOYATEIb

Ha HErO HE pearupyer.
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b b

Ocnabnentpin MexaHuyeckoe lNepepasnenHbIv HenonHoueHHbIi
KOMTAKT nospexaeHue xabenv KOHTaKTY

AN oA

Redexr Nospexagenune MexaHuueckoe MNospexaeHue CKpyTka meap u
xabena rPbI3YHaMK nospexaenune WA CTapexne ANoMUHKIA
U30NAUMK W30NAUMK

PI/ICYHOK 6. Bo3mosxHEIE IMPUYIHHBI UCKPCHUS B 3JICKTPOIIPOBOAKE

B 3a3ope BO3HUKAeT AYroBOM pas3psijl, COMPOBOKIAIOIIMNUCSI WHTCHCHUBHBIM
BBIJICJICHUEM TEILJIa, YTO MPUBOJIUT K JabHEUIIIEMY pa3pyIISHUIO N30SI KaOes u
€ro BO3rOpaHuIo.

[Tpu GosbIIIOM TIEPEXOAHOM CONTPOTHBIICHHH BO3HUKACT MIPOIIECC IIMKITMIECKOTO
0o0pa3oBaHMsI W TalleHUS OJJICKTPUUECKOW MAYTH, TMPOUCXOAUT 3HAYUTEIHLHOE U
JUIMTEIIBHOE BBIJICJIEHUE TEIUIOBOW SHEPTrUH. BO3HUKAIOT IJIUTEIBHBIE U YCTOMYUBbIC
TEIIOBBIE PEKUMBI PAOOTHI DJICKTPHYECKUX IICTNEH, BCICACTBHE YETO MPOUCXOIUT
pa3pylieHre U30JIAINH U 3aIUTHBIX 000JI0YEK, a TAKXKE MOCIIEAYIOIIee BO3TOPAHHUE.

[To mexaHW3My BO3HUKHOBEHUS, PA3IUYaAIOT IMOCIEIOBATEIbHBIN AyrOBOM

npoOoi, mapaiedbHbIN AyToBO# Mpo0oil U JyroBoi MpoOOH Ha 3EMITIO.

L (nuHuA)

HATPY3KA

N (HeWTpanb)

PE (zazemneHue)

Pucynox 7. MexaHu3M BO3HUKHOBEHHMSI 1yTOBBIX MPOOOEB
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[Tog mnocnegoBaTeNbHBIM JTYTrOBBIM MPOOOEM MOHUMAETCS JIEKTPUUYECKUI
npo0oil M30MsAMK (MJIM BO3AYLIHOTO MPOMEXYTKA), MPU KOTOPOM TOK MHPOTEKAET
yepe3 Harpysky uenwu, 3amumaemoit Y3/II. [locnenoBaTtenbHblil 1yroBoi mpoOoii
BO3HUKAET, MIPEXKJE BCEr0, B pE3yJIbTAaTe MOBPEKICHUS TPOBO/IA WU MOTEPU KOHTAKTA
B IIOCJIEIOBATEIIBHOCTH C HArpy3kou. B 3TuX ciydasix, BeJIM4MHA TOKA MEHBIIIE, YEM
pabounii TOK, MW  aBTOMATHMYECKHWE  BBIKIIOYATENIM WM  BBIKJIIOYATEIU
i pepeHInaTbHOTO TOKA HE CITOCOOHBI ONPECIUTh HEUCIIPABHOCTh M OTKIIFOUUTH
3AIIMIIAEMYIO LETb.

[TapannenbHbIi AyroBoi MpoOOH - 3TO MPOOOH, TPU KOTOPOM TOK MPOTEKAET
MEXIy aKTHUBHBIMH TPOBOJHHMKAMHU, NapaJjIeJbHO Ilenu Harpy3ku. [Ipoboi
COMPOBOXK/IAETCS TIOSIBJICHUEM AJIEKTPUUECKOM JYyTH, CIOCOOCTBYIOIIEH 3aMBIKAHUIO
MPOBOJHUKOB. BennunHa Toka mpH mapamielTbHOM IPo0O0e OMpenessieTcs MOJHBIM
CONPOTHUBJICHUEM LIeTIH. B 3aBUCMMOCTH OT TOr0o, KaKOl HOMHHAJIbHBIA TOK HUMEET
aBTOMATHYECKUN BBIKIIIOYATENIb, MPOUCXOIUT (WM HE MPOUCXOJIUT) OTKIIOUCHUE
uenu. Ilpum 3arpyOneHHOl ycTaBKe TOKa cpalOaTbIBaHUA aBTOMATHYECKOIO
BBIKJTFOUATENS] OTKJIFOYEHHE LI MPOUCXOIUT C 3aJAEPKKOM.

JlyroBoii mpo6oii Ha 3eMJTt0 — 3TO TPOOOH, TPU KOTOPOM TOK IPOTEKAET MEXKTY
aKTUBHBIM MPOBOJIHUKOM U 3eMJIEH B pe3yJIbTaTe 3aMbIKaHUs (pa3HOTO MPOBOHUKA HA
3EMJIF0 WJIM Ha DJIEMEHT 3JIEKTPUYECKU CBSI3aHHBIN C 3€MJIEH.

YcerpoticTBo 3amuThl 0T AyroBoro npooos (Y3/I1) — HOBBIN Kiacc ammapaTtoB
3aIIUTHl AJIEKTPUUYECKOW CETH, MPEIHA3HAYEHHBbIA, B OTJIIMYHUE OT JAPYIMX BHUIOB
ANEKTPUUYECKUX 3aAIIUT, UCKIIOUUTENBHO JJIs1 MPEAYNPEKICHUS U MPEIOTBPALICHUS
MO’KapOB, BOZHUKAIOIIUX U3-3a JyTOBOTO MPOO0s (MCKPEHHS).

HekotopsiMu pa3zpaboTuMkamMu ATHX H3ACIUNA MPUMEHSETCS TaKKe TEPMUH

«YCTPOMCTBO 3alIUThI OT UCKpeHus» (Y3Uc).
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Pucynox 8. [IpumMepsl yCTPONUCTB 3aIUTHI OT TyTOBOTO MPOOOS pa3TMIHbIX
MIPOU3BOIUTEIIEH

Y311 HOCUT UCKIFOYUTETBHO TPOTUBONIOKAPHOE HA3HAYEHHUE.

OcnoBHoM  3amauert  Y3JIII  aBnsieTcss  CBOEBPEMEHHO  PacCIO3HATH
BO3HMKHOBEHHE II0KApPOOMAacHOTO MCKPEHUS W OTKIIOYHATH  3ALIUIIAEMYIO
DIIEKTPUYECKYIO LIEIIb.

VY3AI1 ckoHCTpyHpOBaHO TaK, YTOOBI ONPEACIHUTH TOSIBICHHUE JTyrOBOTO
(MCKpOBOT0) pa3psifa W NpepBaThb KOHTYp €mI€ meped TeM, Kak JHEprus B MecTe
HEUCITPAaBHOCTH JIOCTUTHET 3HAYEHH, BEAYyIIMX K BOSHUKHOBEHHIO TI0KApa.

VY3l obecnieunBaeT aBTOMATHYECKYIO JMAarHOCTUKY KOHTPOJIUPYEMOU
AIIEKTPUYECKONW IIeMH W MpPU BO3HUKHOBEHUHM HCKPEHUS OTKIOYaeT e€ OT oOIei
MIATAOUIEN CETH.

Takum o0OpazoM, 1eslb TPUMEHEHUSI 3TUX YCTPOWCTB — 3TO MPEAYNPEKIACHUE
MO’KAPOB, BO3HHUKAIOIIUX B MOMEIICHUAX, 3/IaHUSIX U COOPYKEHHUAX IO MPUUYHHE
HEUCTPABHOCTH 3JIEKTPOOOOPYI0BaHUS, MPOSBIAIOMIECHCS B BUAE AYTOBOrO MpooOos

(uckpeHus).
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bonpmmacTBo  Y3AII  MCmoONb3ylOT CXOXKME NPHUHLUIBI  OOHApYy>KEHUs
M0’KAPOOIMACHOIO HMCKPEHHS] B CETU. YCTPOWCTBO AHAIM3HPYET COBOKYMHOCTH
MapaMeTpOB TOKAa M HAIPSDKECHHSI CETH, XAPAKTEPHBIX MJISI UCKPEHUS: BEIUYUHY,
dbopmy, MOISIPHOCTH, TPOJIOJKUTEILHOCTh M TEMIT CIIEOBAHUS CKAYKOB. DTU CKAUKU
U JaloT uHpopmalmo, oopadaTbiBaeMy0 MOJyJIEM 00paOOTKH CHUTHAJIOB B COCTaBe
Y3I1. BenuurHa 00Jy4eHHOIO CUTHAJIA CPABHUBAETCS € 3aJaHHBIM 3HAYEHUEM U IIPH
KOKJIOM MPEBBINIEHUH 3TOr0 3HAYEHUS IMOJAETCA HUMIIYJIbC PErUCTPUPYEMBIN
HakonuTeneM. [Ipu HOCTHKEHUMM B HAKOMMUTEJE YCTAHOBIEHHOIO YUCJA MUMITYJIbCOB
3aJJaHHOTO YPOBHS TNOAPAN (OPMHUPYETCS CUTHA, OTKIIOYAIOMIMHA 3alUIIAeMYIO
JIMHUIO.

Baxnoit xapakrepuctukon Y3/II, sABmseTcs MOMEXO03alMIIEHHOCTD, T.€.
OTCYTCTBUE HEXKeJaTeNbHbIX (JIOKHBIX) cpabaThiBAaHUW TpPU  BKIIOYEHUH B
3alUIIAEMYIO LIETb Pa3IMYHbIX 3JIEKTPOIPUOOPOB, HAIPUMED, MBLIECOCA, UCTOUYHUKA
IIUTAHUSI C OJJIEKTPOHHOM KOMMYTAllMEW, JABUraTesid KOHIACHCATOPHOIO IIyCKa,
AJIEKTPOHHBIX PETYJIATOPOB (TUPUCTOPHOIO THUIIA) CUJIBI CBETA, (PIYyOPECLEHTHBIX U
TaJOr€HOBBIX JIAMI, & TAK)K€ «HOPMAJIBbHO HMCKPSAIIMX» PYUYHBIX AJIEKTPOOBITOBBIX
WHCTPYMEHTOB C JBUTATENISIMU KOJIJIEKTOPHOTO THUIIA UCKPEHHE B KOTOPBIX SIBISETCS
JOIYCTUMBIM, HAIPUMEDP JPEJIb.

CTOUT OTMETHTB, YTO OTAEJBHBIE AIEKTPUYECKUE YCTPOMCTBA CAMH MOTYT
IeHEpUPOBATh BBICOKOYACTOTHBIE W CPEAHEYACTOTHBIE INOMEXH, KOTOpbIE OYAyT
pacrio3HaBatbesl Y3/III kak wcrouyHuMk wuckpeHus. Hanpumep, THpUCTOpHBIE
perynaropel ¢ (ha3oBbIM yIpaBjieHUEM 0€3 TOMEXOMOABISIONUX (PUIBTPOB;
pa3IuYHbIE YCTPOMCTBA, T€HEPUPYIOIINE BBICOKOYACTOTHBIE IMOMEXH ITOBBILIEHHOTO
YPOBHsI, CYLIECTBEHHO NPEBBIIAIOIINE HOPMBI Ha nomexosmuccuro. Ilpu Hammuum
MEPEUUCIICHHBIX YCTPONUCTB, IPUXOAUTCS JINOO OTKa3bIBaThCs OoT mpumeHenus Y3111,
yYBEJIMYMBAs PUCKU BO3TOpaHUN OT HMCKpeHus, nubo otkirovars Y3/II Ha Bpems
UCIIOJIb30BAHUSI YCTPOMCTB, SIBISIONIMXCA T'€HEpPATOpaMu BBICOKOYACTOTHBIX M
CPEIHEYaCTOTHBIX MIOMEX.

OcHoBHbIMU XapakTepuctukamu Y311 siBnstoTes:

- HOMHUHAQJIBHBIA TOK — MaKCUMalbHBIA TOK mpu kotopoMm Y3/IIT croco6HO
JUTUTEILHO paboTaTh, HE TEPsISi CBOIO pabOTOCTIOCOOHOCTh. B OCHOBHOM BBIITyCKAIOTCS
B IISITH MOAUGUKAIUAX, B 3aBUCUMOCTH OT HOMHUHAJIBLHOTO ToKa: 16, 25, 32, 40, 63A;

- HOMHUHAJBHOE HANpsIKEHWE — HanpsbDKeHue cetu npu kKortopom Y3/

CIIOCOOHO JITUTENBHO PaboTaTh, HE TEPssi CBOIO pabOTOCTIOCOOHOCTH;
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- YCJIOBHBIM TOK KOPOTKOT'O 3aMBbIKaHUSI — TOK KOTOPBIM KPATKOBPEMEHHO MOKET

BbiAepkaTh Y3/II 1o MOMeHTa mmoka He cpaboTaeT aBTOMATUYECKUI BBIKIIOYATENb,

YCTaHOBHGHHLIfI I 3allIUTHI HCIIXM OT KOPOTKOI'O 3aMbIKaHHUA.
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1 — u3roToBHTENH; 2 — MOJICIh; 3 — HOMUHAIBHOE HANPSDKEHUE; 4 — 9acTOTa; 5 — HOMUHAIBHBIN

TOK; 6 — YCIIOBHBIN TOK KOPOTKOI'O 3aMbIKaHUs; 7 — CX€Ma MOJKIIIOUEHHS; 8 — cXeMa UHINKALUN
COCTOSIHUS pudopa

Pucynox 9. I[Ipumep mapkuposku Y3/II1

Br16op Y31 npon3BoauTCs IO CAEAYIOMIUM KPUTEPHUSIM:

- 10 HOMUHAJIbHOMY HanpspbkeHut0. HomunansHoe Hanpsbkenne Y 3/111 nomkHO
ObITH OOJIbLIE JIMOO PABHO HOMUHAIBHOMY HAIPSHKEHUIO 3AIMIIAEMON UM LIeTH;

- II0 HOMHMHaldpbHOMY TOKYy. Y3JIII He 3ammimaer >SJE€KTpUYECKYIO CETh
OT MePETrPy3KU U TOKOB KOPOTKOT0 3aMbikaHusl. [Toatomy nepen Y311 nomkeH CTOSTh
aBTOMATHYECKUU BBIKIIOUATEh WJIM JIpYyroil ammapatr ¢ (QyHKIHEH 3aluThl
OT CBEPXTOKA IO TOKY KOTOPOTO HEOOXOAMMO BBHIOMPATh HOMUHANBHBIN TOK Y 3/II1.
[Ipu »sroM HoMuHabHBIM TOK Y3III momkeH ObITH OosbIe JUOO paBeH
HOMHUHAJIBHOMY TOKY YCTaHOBJICHHOI'O /IO HETO amnmapara 3ailuThl (aBTOMAaTUYECKOrO
BBIKJTIOUATEIS] WUIM IPYTOTo anmnapara ¢ GyHKIMEH 3alIUThl OT CBEPXTOKA).

Taxoke ipu Be16ope Y3/III crienyer oOparuth BHUMaHUE HA HATMYUE (PYHKITUU
IpOBEpPKU pabOTOCIOCOOHOCTH ycTporcTBa. HekoTopble MpOM3BOIUTENN OCHAILAIOT
V3411 KkHONKOW TPOBEPKHU, OTIEIbHBIE IPOU3BOAUTEIN B KOMIUIEKTE C YCTPOMCTBOM

IOCTABJIAOT CPCACTBO KOHTPOJIAI B BHIC ABTOHOMHOM BUJIKH, MO3BOJISIOIIEH


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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UMUTHPOBATh HCKPOBBIE pa3psiibl, U TakuM oOOpa3oM OCYUIECTBIATH KOHTPOJb
(YHKIIMOHUPOBAHUSA W3JEIUS M ONpEICICHHUE 30HBI €ro JCUCTBHS, YTO SIBISETCS

HCCOMHCHHBIM ITPCUMYIICCTBOM TAaKHX allllapaTOB.

Pucynok 10.ITpumep Y311 B KOMILIEKTE CO CPECTBOM KOHTPOJIS 30HBI
(G YHKITMOHUPOBAHUS

VYceranoBka Y3/III B rpynmoBbIX CETSX MUTAHUS CHUCTEM IPOTHUBOIOXKAPHOMN
3allUThl U B DJIEKTPOYCTAHOBKAX MEAMIMHCKOTO HAa3HAYEHUS, MOJJICPHKUBAIOLIUX
KU3ZHENIEITEIIbHOCTh OOJBHBIX, HE JIOMYCKAETCA.

VY3AII saBnsiercs emie OJHUM BHJIOM 3allUThl JJIEKTPUYECKUX LETEH.
OHo He 3aMeHsieT coOOM apyrue amnmaparbl 3allUThl U HE OTMEHSET HEOOXOUMOCTH
MPUMEHEHUS B AJIEKTPUUYECKUX LIETISIX aBTOMATUYECKUX BBIKJIKOYATEIEH U YCTPONCTB
3aIUTHOTO OTKJII0UeHUs AudhepeHnnansHOTo ToKa.

VY3AII pexoMeHayeTcs YCTaHABIMBATH B OTHAEIbHBIX TPYIIIOBBIX JIMHUSAX
MIATAHUS OCBEIICHUS U IITEINCEbHBIX PO3ETOK MOCTIE IPYTUX anmnapaToB 3amuThl (AB,
YAT).

VYceranoska Y311 3anpemiaercst B IUHUSIX CUCTEM MPOTUBOIIOKAPHOU 3aIlIUTHI,
a TaKXe DJIEKTPONPHUEMHHUKOB, OTKIIFOYEHUE KOTOPHIX MOKET MPUBECTH K OIMACHBIM
MOCIICICTBUAM: CO3JAHUK0 HEMOCPEACTBEHHOW YrpO3bl JUISl JKU3HHU JIFOJCH,

BO3HHMKHOBCHHIO B3PLIBOB, IIOKAPOB U T.[.
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YerpoiicTBa 3amuThl 0T NepeHanpsxenus cetu (Y3II)

[Tepenaapl HANPSKEHUS B SIIEKTPUUECKON CETH SIBIIAIOTCS OJHOM U3 OCHOBHBIX
IPUYUH BBIXOJIAa U3 CTPOS AJIEKTPUUECKUX MPUOOPOB, MPUBOALIUX B OTACIBHBIX
ciydyasx K moxapy. OcoOeHHO OCTpO BOIPOC 3alllUThl BJIEKTPOIPHOOPOB
OT TEpEenajoB HANPSHKEHUS CTOUT B JKWIBIX MHOTOKBAapTHUPHBIX JIOMAax CTapou
IIOCTPOMKH, & TAK K€ YACTHBIX XKUJIBIX JIOMAax IMOAKIIOYEHHBIX K CTapbIM JIMHUAM
AIeKTponepeaay.

Y CTpONCTBO 3alUTHI OT IIEPEHANPSKEHUS WIK PEJIe HAPSKEHU — 3TO anmapar
3aIIUThl, OCYILUECTBIAIOIIMN HENPEPBIBHBIM KOHTPOJb BEJIMYMHBI HAIPSKCHUS
NUTAIOIIEH CETHU C IIeJIbI0 O0ECHeUeHUsl OTKIIOYEHHUs] Harpy3kd B CiIydae BBIXOJa

SHAYCHUS HAIIPSAKCHNA 3a YCTAHOBJICHHBIC ITPUACIIBI.

Pucynox 11. [Ipumepsl yCTpONCTB 3alIMTHI OT IEPEHANPSHKEHUST PA3IAYHBIX
IIPOU3BOAUTEIICH

Ha3znauenne  VY3II 3akmrouaercds B 3alUTe  BJIEKTPOOOOPYAOBAHUS
OT IIEPENa 0B HAIIPSKEHUS CETH KOTOPBIE MOTYT BOSHUKHYTH B CIEIACTBHUE PA3JINYHBIX
(haKTOpOB TaKWX Kak 0OpHIB HYJIS, TTepekoc $ha3 u T.1.

Kak npaBuino, Y3II cocTouT U3 ABYX OCHOBHBIX OJIOKOB: HM3MEpPUTEIHHOIO
Y UCIIOJIHUTEIBHOTO.

[Ipu nomaue wa VYII HanpspkeHUsT W3MEpPUTENBHBIN OJIOK Ompenesnser
€ro BeJIMYKUHY. ECIIM n3MEpEeHHOE 3HaYECHNUE HANPSHKEHUS DIIEKTPOCETH HE BBIXOJMT 32
YCTaHOBJICHHBIA B HACTPOWKAaX JHMAMMAa30H 3HAYECHUU M3MEPUTENbHBIA OJIOK MOJaeT
CUTHAJI Ha WCIIOJHUTENbHBINA OJIOK (pese) KOTOPHIA 3aMBIKAET CHJIOBOWM KOHTAKT,

BKJIIOYasi TEM CaMbIM Harpy3Ky B CETb.
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Takum o6pazom, YII ocymiecTBiasieT HEMPEPLIBHBIN KOHTPOJIb HAMPSKEHUS
DNEKTpOCeTU. B ciydae CHMKEHHsS HANpPSOKEHUs HWKE YCTAHOBIIEHHOTO IIOpora
VUIM MIOBBILIEHUS BBIIIE YCTAHOBJIEHHOTO B HACTPOMKAX MOPOra H3MEPUTENIbHBIN OJIOK
MTHOBEHHO TIOJJa€T CHUTHAJ1 Ha UCHOJHUTEIbHBI MeXaHu3M (pese) KOTOpbId
OTKJIIOYAET DJJEKTPOYCTAHOBKY OT ceTh. [locime BOCCTaHOBIIEHMSI 3HA4YEHUs
HalpspDKeHUsT 10 JIONYCTUMOTO  3HAYeHMs, W3MEPUTENIbHBIM  OJIOK  4Yepes
YCTaHOBJIEHHYKO B  HAaCTpOMKax  BBIJEPKKY  BPEMEHM  IIOJJA€T  CUTHAI
Ha WCIIOJIHUTEIIbHBIN MEXaHU3M, KOTOPbI BHOBb BKJIFOYAET HATPY3KY.

CymecTByIOT CIEAYIONIUE TUIIBI PEJIE HAPSHKECHUM:

-110 TUITY AJEKTPOCETH: OAHO(a3HBIE U TpeX(Da3HbIE;

-110 c0CcO0y YCTaHOBKHM: CTallMOHApHbIE U nepeHocHble. [Ipu ycranoske Y311
BO BBOJIHOM 3JIEKTPOIIUTKE OOECIEUMBACTCS 3allluTa BCEH 3JIEKTPOCETH U BCEX
3JIEKTPONPUOOPOB, MOAKIIOUEHHBIX K Hell. [lepenocubie Y3II npumenstorcs, koraa
€ro yCTaHOBKa B IIIUTKE 3aTPyIHEHA UIIM HEOOXO0IUMO 00ECIIeUUTh 0COObIE HACTPONKHU
110 HAMPSKEHUIO CETH JIJIs1 KOHKPETHOTO 3JIEKTPOOOOPYI0BAHUS.

B nHacTosimee BpeMs CyHmIECTBYIOT YCTPOMCTBA 3aIUTHI OT MEPECHANPSKEHUS C
KOMOMHUPOBAHHOM 3aIlUTOM, TaK HA3bIBAEMbIE BOJIbT-aMIIEPHBIE peJie, KOTOPHIE
KOHTPOJMPYIOT KPOME HAIPSIKEHUs CETH, €IIe U TOK B CETH, 3alUIIAs TEM CAMbIM
CeTh, KaK OT MEPEenajgoB HANPSLKEHUS, TaAK U OT MEPETPY3KH, T.€. JONOJHUTEIBHO
BBITIOJTHSET (DYHKITMIO OTPAHUYUTEIISI MOIITHOCTH.

Heo0Oxoaumo 3HaTh, 4TO BOJIBT-aMIIEPHOE pelie He 00eCcIeunBaeT 3aluTy CETU
OT KOpPOTKOTO 3aMbIKaHUSI WU HE MOXET 3aMEHUTh COOO0H aBTOMAaTHYECKUM
BBIKJIFOYATENb.

Baxwnoi1 xapakrepuctukont Y311 sBiseTcs HOMMHAIBHBIN TOK.

HoMuHanpHBIN TOK — 3TO TOK, KOoTOphi Y3II cmocoOHO mpoIryckaTh 4epe3
ce0s1 B TeUCHHE NI TEIHFHOTO BPEMEHU COXPAHSIS IPU TOM CBOIO pabOTOCTIOCOOHOCTb.
CrangapTHeIMH, HanOOJIEe PACTIPOCTPAHCHHBIMU 3HAYCHHUSIMU HOMHUHAJIBLHOTO TOKA
V3II aeasrores: 10; 16; 25; 32; 40; 50; 63 A.

Homunansneiii Tok Y311 onpenensercs Mo CcyMMapHOMY TOKY Harpy3Kd WU
MOIIIHOCTH BCEX JIEKTPONPUOOPOB, MOJKIIOYAEMBIX B 3aIIUIIAEMYIO CETb.

[TonyuuB paccunTaHHOEe 3HaueHHE TOKa, BbIOMpaem Y3II ¢ Ommkaimmm
OOJBIIIM CTaHIAPTHBIM 3HAYCHUEM HOMHHAIBHOTO TOKA.

Heobxoaumo yuuteiBath, uto Y3II He 3ammumiaeT 3JIEKTPOCETh OT TOKOB
Neperpy3kl M TOKa KOPOTKOTO 3aMblKaHMs, mo3tomy camo Y3II momkHO OBITH

3alllMIICHO OT HHUX YCTAHOBJICHHBIM IIOCJICAJOBATCIbHO C HHM aBTOMATHYCCKHUM
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BbIKTIO4areneM. [loaromy HoMuHanbHbIN TOK Y311 HEOOXOAMMO IPUHUMATE UCXOS
Y3 HOMHHAJIBHOTO TOKa aBTOMATHYECKOTO BbIKIIOYaress. IIpu 3ToM HOMUHAIBHBIN
Tok Y3II nomkeH ObITh OOJbINE WM PaBEeH HOMHHAJIHLHOMY TOKY YCTaHOBJIEHHOTO
JI0 HETO aBTOMAaTHUYECKOT0 BBIKIIOYATEIIS.

V311 MOryT HIMETh HECKOJIBKO HACTPOEK:

- ycraHoBKa mnopora cpabateiBanusg Y3II mo MmakcuManbHOMY 3HAYEHUIO
HanpsokeHuss (Umax) - ycTaHaBIMBAaeT MAaKCHUMAaJbHO JONYCTMMOE 3HAYEHHE
HAIIPSDKEHUS  3JIEKTPOCETH, IPEBBILIEHUE KOTOPOrO MPUBEAET K OTKIIOYEHUIO
Harpy3Ku;

- ycTaHOBKa mopora cpabOateiBaHus Y3Il 1mo MHUHMMaIbHOMY 3HAYEHUIO
HanpspkeHuss (Umin) - ycTaHaBIMBaeT MUHHUMAJIBHO JIOIYCTUMOE 3HA4YECHHE
HaIIPSDKEHUS. DJIEKTPOCETH, CHIDKEHUE HANpPsDKEHHUs HIUDKE JIaHHOIO 3HA4YCHUs
IPUBEAET K OTKJIIFOUECHHUIO HAIPYy3KH;

- YCTAaHOBKAa BPEMEHM 3aJ€PKKH BKIIIOUEHMS — Bpems, depe3 kortopoe Y3II,
MIOCJIE OTKJIIOYEHUSI Harpy3KH, IOBTOPHO €€ BKJIIOYUT IPH BOCCTAHOBIICHUU 3HAUYCHHUS
HaIpsDKEHUS CEeTM B YCTAHOBIICHHBIX Mpenenax. Bpems 3aaepXKu BKIIOUEHHS

AIEKTPONIPUOOPOB BHIOUPAETCS B COOTBETCTBUM C PYKOBOJICTBOM IO SKCILTyaTalUU.

Hszmarop S oummmn® oo

BHJIIOYEeHHA IIOOKIIOIeHHU A

220B 4 4 5 5 . IIHATaAHAA peJIe.
HATPY3KH.
ey (e G S

BN 7 (Br 2Oy

contro

BLIK«'IIO‘I&TGJTL KOHTPOJJIA
MAKCHMAJIBHOI'O HAIIPpAXKEeHHA.

Tpexpaspagasnt
Brixmouarens xouTpOIA HHIHKATOP.

MHHHEMAJIBHOI'O HANIPAXKEeHHAA.

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

Perynarop sanepxrm
BpeMeHH ABTOMATHYECKOIO
BRJIIOYEHHUA IIOCJIe AaBAPHH. 220

Perymrrop MAKCHMAJIBHOIO

—
5 230 HAOPAKEeHHA OTKIIIOYCHHAA.

PermeTop MHHHMAaJIBEHOTO
HanopAXKeHHA OTKJIIYeHHA.

Knemmvzr nogxmogenns
HarpysKH

Pucynok 12. [Ipumep MapKHUpOBKH yCTPOMCTBA 3alLUThI OT NEpEHANPSIKEHUS (peiie
HaIPSHKEHUS)
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KonnuecTBo u crocoObl HACTPOUKH MOTYT OBITh PA3IMYHBI AJISl Pa3HBIX THUIIOB
V3I1. O6wruHO, HacTpoirika Y3II ocymecTBiseTcs C MOMOIIBIO MOBOPOTHBIX
PEryJIupOBOYHBIX PYYEK.

CpaBHEHME ammapaToB 3aIIUTHI 3JIEKTPUYECKOM CETH IO OTKIIOYAIOLICH
CIIOCOOHOCTH

PaccMoTpuMm paszHuily B paboTe W BO3MOXKHOCTSX OTKIIOYEHHS Pa3THUHBIX
anrapaTroB 3allUThl JJIEKTPUYECKMX Lenerd. B Hacrosmee Bpems, €CThb MHOIO
KOMOMHHMPOBAHHBIX YCTPOUCTB 3aAIMTHI ANEKTPUUECKUX CETEH, T.€. COBMEIIAIOIINX B
ce0e HECKOJIbKO 3alUTHBIX (QPYHKUUH. 3/1€Ch MBI PAaCCMOTPUM HE KOMOMHUPOBAHHbBIE
anmapaThl 3alUThI, BBIMOIHSIIOMINE TOJBKO OJHY (QYHKIHIO.

[IprunHaMu MOXapoB OT JJIEKTPOYCTAHOBOK MOTYT SIBISATHCS: KOPOTKOE
3aMbIKaHWE, Teperpy3ka, TOKH yTE€YKH, JAYroBble NpoOoH  (MCKpPEHHE),
IIEpEHAIIPSKECHUE.

JUns  3al0UTBl  DJIEKTPUYECKUX CETEH, B HACTOALLEE BpeMs, SBISIOTCS
oOsi3arenbHbIMU K ipuMeHeHuto AB u Y/IT. Oty annapatsl 3apekoMeHI0BaIn ce0st
KaK  HaJexkHble U  3(PQPEeKTHUBHbIE CpPEACTBA MNPEAOTBpPALICHUS  I0XKApOB
OT DJIEKTPOYCTAHOBOK.

AB 3amumaer 3JIEKTPUYECKYH0 CE€Thb OT TOKOB KOPOTKOIO 3aMbIKaHUS
U [IEPErpy30K NIEKTPUUECKOU CETH.

VAT 3amuimaer ->IEKTPUYECKYK) CE€Th OT II0XKapoB B  PE3YJbTATE
BO3HUKHOBEHUS TOKOB YTE€UKH.

CrenyeT OTMETHUTB, UTO B HACTOSIIEE BPEMS 3aLIUTy OT MHOTHX HETATHBHBIX
(akTOpoB, BBI3BIBAIOIIMX  BO3rOpaHUE B  JJIEKTPUUECKUX  CETSIX, BMeECTe
c npuMmenenueM AB u Y/IT, oTuactu pemaroT OpraHu3alliOHHBIMU MEPONIPUSATUSIMU,
IIPOU3BOIUMBIMU Ha JTAIle IPOCKTUPOBAHUS HIEKTPUUECKUX CETEH, IIPU UX MOHTAXKE
U TIpU dKCIuTyaTanuu. Mcrnonb3yroTes: Takue Mephbl, Kak 3a3eMJICHUE, YKiIaaKa Kadesns
B KopoOa, YBEIIMYEHUE PpACCTOSHUA MEXKIY MPOBOJHUKAMH, TPUMEHEHHE
CHELMATIBHBIX COCIMHUTENBHBIX YCTPOUCTB (KJIEMMHBIX KOpOOOK U Ap.) U T.A. Jus
3aIIUTBI OT MEPETPY30K MNPOU3BOLAT IIPABUIBHBIA PACyET JIIEKTPUUYECKUX CETEU
Y Harpys3KH.

Opnnako AB u YT uzHauanbHO He OBLIM IIPeIHA3HAYEHBI JIJIS1 PACIIO3HABAHUS
VCKPEHUS U OTKJIFOYEHHUS LIENHU B CIy4ae ero nospieHus. VIckpenue He pacro3HaeTcs
AB wmm Y/T, NOCKOJIBKY MPU UCKPEHNUU HE MPOUCXOAMUT HU YBEIUYEHHUE CPEIHErO

3HA4YCHHUA TOKA B ICIIN, HU €0 YTCUKa Ha 3CMJIIO.
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[Ipy mnocnenoBaTelbHOM UCKPEHUM TMOJTHOE COMPOTHUBJIECHUE «ILJIOXOTrO
KOHTAKTa» YMEHBIIAET TOK HArpy3KU U JIEPKUT 3TOT TOK HUXKE MOPOra OTKIFOUCHUS
AB. COOTBETCTBEHHO, 3TH CPEACTBA 3AIIUTHI OT HETATUBHOI'O JEHCTBUS BBICOKOTO
3HaueHUA TOKa He cpabarbiBaioT. [lpu mapamienbHOM HCKpeHUM Mexay Gda3oi
U HEUTpalbHBIM MPOBOAOM TOK OTPAHUYEH IMIOJHBIM COIPOTUBICHUEM LEMH
u cpabateiBanue AB u YT 3aBUCHT OT CTETICHU MCKPEHHS, OJHAKO B TIOJIHOH Mepe
HE rapaHTUpyeTcs.

COOTBETCTBEHHO, PEIICHHUE 3aJ]a4M PACIIO3HABAHUS MCKPEHHUS U 0OeCTICUEeHHUs
3aIllUTHI OT MOKAPOB, BEI3BAHHBIX UCKPEHUEM, TOJKHO 00€CIIeYUBATHCSI HOBBIM THIIOM
YCTPOMCTB, (GYHKIMOHAIBHO U TEXHUYECKH OPUEHTHPOBAHHBIMU Ha TaKylO 3a/auy.
Takum ycrtporictBom siBisiercs Y 3111

VY3AII 3amummaer 3JIEKTPUYECKYIO CETh OT IT0XKAPOOIACHOTO IPOSBIICHUS
JIyTOBOT'O TIPO00s (MCKPEHHUS).

Eme oanum  QakrtopoM, KOTOPBIM MOXKET TMPUBECTH K  MOXKApYy
OT DJIEKTPOYCTAHOBOK, SIBIIIOTCS KOJEOAHUS HAMPSHKEHUS JJIEKTPUUECKOW CETH.
[IpuueM, ONMacHOCTh MOXKET HECTH KaK MOBBIIICHHOE HAIPSIKEHUE, TaK U MOHM)KCHUE
HaIpsHKEHUS.

AB, YAT, Y3AII He 3ammmarT 3JeKTPHIECKYIO CETh OT OMAaCHBIX KOJIeOaHM
HaIpsHKEHUS ceTU. DTy 3a1a4dy BbinonHser Y311

V311 3amumaer 3JIeKTPUUECKYI0 CeTh OT KOoJIeOaHUW HaIpsKEHUs, KOTOpPhIE

MOTYT IPHUBECTH K BBIXOJY U3 CTPOS JIEKTPOIPUOOPOB U UX BO3TOPAHMIO.

DYHKINOHAJIbHbICE BO3MOKHOCTH AaNMapaToB 3alUThl 3JIEKTPUYECKHX
ceTen.

Tabmuma 2
@OYHKITMOHAIBHBIE BO3MOYXHOCTH aIlIIapaToB 3alTUThI JICKTPUICCKUX CETCH

Anmnapar 3ammThbl
YcrpoiicTtBo VeTDOICTEO
ABapuiiHbIi . YCTpoiicTBO 3a1UThI 3aIlUTBI OT P
SIRHM ABTOMATHYECKHUI 3alIUTHI OT
p nuddepeHunaNbLHOTO AYTrOBOI0
BBIKJIIOYaTe b (AB) nepeHanpsKeHus
Toka (YAT) npoodost
(Y31 (Y3I1D)
He
Kopotkoe OobecneunBaer He oGecnieunBaer He oGecnieunBaer
3aMbIKaHUE 3alUT 3aIIUATY obecneuusact 3aIIUATY
y 3aIINUTY
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Anmapar 3aluThI
Yerpoiicrso YcrpoiictBo
ABapuiiHbIi . YCTpoiicTBO 3alIUTHI 3alMTHI OT p
CIHM ABTOMaTHYeCKH I 3alMTHI OT
p auppepeHunaIbLHOro AYroBOro
BBIKJIIOYATEb (AB) nepeHanpsiKeHus
Toka (YAT) npooos (V310
(Y3AID
He
OobecnieunBaet He oGecnieunBaer He oGecneunBaer
[leperpyska S - oOecrieunBaeT —
y Y 3alUTy Y
He
He o6ecrieunBaer ObecneunBaer He o6ecnieunBaet
VYTeuka Toka - S oOecrieunBaeT -
Y y 3alUTy Y
[yrosoit
npobou He obecnieunBaet He oGecnieunBaer O6ecneunBae | He oOecnieunBaer
nocjea0Bare 3aIIUTy 3aLUTY T 3alIUTY 3aIATY
JIbHBIN
He B nonnoM Mepe
yrosoit o0ecrieunBaeT 3aluTy.
po0oit MosxeT cpaboTathb He o6ecnieunBaet Oo6ecneunBae | He oOecrieunBaer
napauienbHbI CJIUIIIKOM TTO3/THO 3aIUTy T 3aIUTY 3alIUTy
71 (pu orpaHUYEHHOM
toke K3)
He B nonnoi mepe He B nonnoi mepe
. o0ecrieunBaeT 3aluTy. obecrieunBaeT
[yrosoit
0060 MosxeT cpaboTaTh 3alIUTYy. O6ecneunBae | He oOecneunBaer
HapzeMJno CJIUIIIKOM TIO3/THO Moxet He cpaboTaTh T 3alIUTY 3aIUTy
(Ipu OrpaHUYEHHOM (Ipu UMITYILCHOM
toke K3) XapaKkTepe UCKPEHNUs)
He
[lepenaspl He oGecneunBaer He o6ecneunBaer O06ecneunBaet
HaMPsHKEHUS 3aLUT 3aIUT obecneunsact 3aIIUT
p y y ATy y

N3 Tabnumel 2 BUAHO, YTO HW OJWH W3 amnmapaToB 3allUThl HE 3allUIIACT

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

MaKCUMaJILHON

arrmapaTsl

3alIUThI

3aIlUThI,

paboTtaromue Ha

HEUCTIPABHOCTH JJICKTPUUECKON CETH.

oOHapyx eHHe

pa3HbIX

IEKTPUUCECKOW CETH  IEJIeCO00pa3sHO  KCIOJIb30BaTh

MPU3HAKOB

[Tpumenenue Y3AII u Y3II He oTMeHsIeT HEOOXOAMMOCTH UCTIONb30BaHus AB

nu YJT.

Takum 00pa3om, €cliM pPacCMOTPETh BapUaHT MCIOJIHB30BAaHMS BCEX BHJIOB

3aIIUTHI ANEKTPUUECKON CETU OTACIIbHBIMU YCTPOUCTBAMHU (BBIMOIHSAIOIIMMHU TOJBKO
0JIHY (DYHKITHIO), TO HEOOXOMMO YCTAHOBUTH YETHIPE Pa3HBIX armapara 3anuTei: AB,
YAT, Y3AII, Y3II.
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B Hacrositiee Bpemsi pacrpocTpaHeHbl KOMOMHUPOBAHHBIE anapathl 3alUThl,
KOTOpbIE OOBEIUHAIOT B OJHOM KOPIIyCE€ HECKOJIbKO YycTpoiicTB. Hampumep,
muddepeHnranbHble aBTOMAThI, KOTOPble O0BEAUHSIOT (DYHKIIMM aBTOMATUYECKOTO
BBIKJTIOYATENIS M yCTPOMCTBA 3auThl AuddepennnanbHoro Toka. KomOuHupoBaHHbIe
YCTPOMCTBA MO3BOJISIIOT ONTUMHU3UPOBATH U YIIPOCTUTH MPOEKTUPOBAHUE U MOHTAXK
AIEKTPUYECKUX IIUTKOB.

TepMonHIUKaTOPBLI

Onnoit u3 Haubosee pPacIpOCTPAHEHHBIX IPUYUH [10KapoB
OT DJIEKTPOYCTAHOBOK SIBIISIETCS TEPETrPEB KOHTAKTHBIX COEAWHEHUA U JPYTUX
aneMeHToB. IlokapoomacHble pEeXUMbl  BO3HUKAIOT — BCJIEJACTBUE  OOJIBIIOrO
IIEPEXOTHOTO CONPOTHUBIICHHUS, & TAKKE IEPETPY30K.

TepMOMHAUKATOPHBIE MaTepuaibl IPEAHA3HAYEHBI I BHU3YAJIBHOTO WIIH
doTorpauyeckoro KOHTPOJSI MU U3MEPEHHUS TEeMIepaTyphl, T.€. PEe3yIbTaThl
U3MEPEHUN MOXKHO IIPEACTABUTh B BU3YAIIM3UPOBAHHOM BUJIE.

[Iprn  nmocTMXEHWH MaKCHMMaJIbHOM TEMIIEpATypbl TEPMOWHAMKATOPHBIN
MaTepuaj pacIuIaBiIsIeTCs U HEOOPAaTUMO MEHSIET CBOM LIBET.

TepMOUHIUKATOPBI MOXXHO HCIOJIB30BaTh Kak J0Ka3aTelbCTBO  (hakTa
JNOCTHIKEHHUsI  OIPEIEICHHOM MAaKCUMAJIBHOW TemIeparypbl, T.K. PE3YJIbTaThbl
U3MEPEHHUS SIBIISIFOTCSI HEOOPATUMBIMHU.

Meron wW3MepeHHs TEMIIEpaTypbl C [OMOLIBIO  TEPMOMHIMKATOPHBIX
MAaTE€pUAJIOB OTJIHAYACTCS IPOCTOTOM, 3KOHOMUYHOCTBIO, MajOM TPYILOEMKOCTHIO,
BO3MOYKHOCTBIO ONEPATUBHOIO TMOJIYYEHHMsS] JOCTAaTOYHO MOJHOW HH(pOpMauuu
O TEIJIOBOM PEXHUME JIEMEHTOB JIEKTPOOOOPYI0BAHUS.

TepMOMHAMKATOPBI MMEKOT HECKOJIBKO HCIOJHEHUNA: TEPMOUHAUKATOPHBIE
HAKJICMKA U TEPMOUHIUKATOPHBIE KPACKH.

KoHTpacTHOCTh 1IBETOBOrO mepexoaa OO0eCredyrBaEeT JErKoe paclo3HaBaHHE
aBapUIHOTO MEPETPeBa.

TepMOMHIUKATOPBI COXPAHSIOT CBOM LIBET U MAPKUPOBKY Ha IMTPOTSIKEHNUN BCETO
CpOKa CIIy>KOBI.

TepMoOUHIUKATOpHBIE ~ HAKJIEHKH  TPENCTABIAIOT  COOOM  MOMJIONKKY
Ha CaMOKJICSIIEMCA OCHOBE C HAHECEHHBIM TEPMOMHAMKATOPHBIM MOKPBITHEM.
MartepuanioM MOMJIOKKA MOTYT ObITh Oymara, ¢oyibra Wiad TOJIMMEpHas IUICHKA.
Jns npenoxpaHeHuss TEPMOMHAMKATOPHOTO MOKPBITUS OT BHELIHMX BO3JCHCTBUU
MMOBEPXHOCTD U3/EJIUSA MOKPBIBAIOT 3AIIUTHOM IUIEHKOM.
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[Ipu nocTwkeHWU 3aJaHHOM TeMmIepaTypbl WHIWKATOp HEOOpPaTUMO MEHSET
CBOM IIBET.

TepMouHUKaTOPHBIE HAKJIEHKH MOTYT OBITh Pa3IMYHOTO padMepa U (HOpMBI,
B 3aBHCHUMOCTH OT 3aJja4ll UMETh Pa3HBIA MOPOT CcpabaThIBaHMsI, UMETh HECKOJIBKO
TEPMOYYBCTBUTEIIHLHBIX METOK C pa3HbIM IIPEACIOM CpadaThIBaHUSI.

TepMonHIUKATOPHBIC HAKICHKNA MOTYT OBITh OJTHOTIO3UITMOHHBIMH, T.€. UMCIOT
OJIHY WHJWKAIIMOHHYI0 METKY W MHOTOIIO3MIIMOHHBIMH — HMMEIOIIHNE HECKOJBKO
WHJIMKAIIMOHHBIX METOK, HACTPOEHHBIX Ha pa3HbIE TEMIIEPATYPHI.

Ao

0C0® <« 00O

MOCIJE

Pucynox 13. [Ipumepsl TEpMOMHIUKATOPHBIX HAKIICEK PA3IMYHBIX
IIPOU3BOAUTEIICH

[IpumeHeHne OTHOMO3UIMOHHBIX TEPMOMHIMKATOPHBIX HAKIIEEK IO3BOJIAET
KOHTPOJUPOBATh MAaKCUMAJIbHYIO TEMIIEPATYPy Ha dJIEMEHTE AJIEKTPOOOOPYT0BAHUS.

[IpumeHeHne MHOTONO3MIMOHHBIX TEPMOWHIMKATOPHBIX HAKJIEEK MO3BOJIIET
OIIPEIEIIATh TEMIIEPATyPy DJIEMEHTA 3JIEKTPOOOOPYNIOBaHUS KaK
cpeaHeapupMEeTHIECKOe MEXKy MOCcaeTHed METKOM, U3MEHUBIIIEH 1[BET, U TIEPBON —
HE U3MEHUBIIEH.

TepMOUHAMKATOPHBIE KPACKH, B OTJIMYME OT TEPMOMHIAMKATOPHBIX HAKIIEEK,
MOXHO HAHECTM Ha TIOBEPXHOCTH WM DJIEMEHTHI 3JEKTPOOOOpYHAOBaHMUS,
HEJOCTYIIHbIE  JJI1 YCTAHOBKM TEPMOUHIMKATOPHBIX  HAKJIEEK, HalpuMmep,
IpyU  CJIOKHOW KOHPUTYpalMM WM OTPAHMYCHHOM TPOCTPAHCTBE BHYTPHU
AIEKTPUYECKUX IMMUTKOB. Kpacku MOKHO HAHECTH HA MOBEPXHOCTh KOHTPOJIUPYEMOTO
aeMeHTa 0Oojee TOHKUM CJOE€M, B pe3yJabTaTe€ Yero BO3pacTaeT CKOPOCTh

cpabaThIBaHUSI.
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Pucynox 14. [Ipumep rcOTHEHUS TEPMOUHIUKATOPHBIX KPACOK

TepMOUHUIUKATOPBl TMPUMEHSAIOTCS JJII  KOHTPOJISI TEIIOBOIO  pexuMa
AJIEMEHTOB 3JIEKTPOYCTaHOBOK.

TepMouHaUKAaTOpPHl NPUMEHSAIOTCS JUIsl  OOHApy)XEHHUsT U PEerucTpaluu
NEPETPEBOB 3JIEMEHTOB 3JIEKTPOOOOPYNOBAHUS WM 3JEKTPONPOBOAKH, B MEPBYIO
ouepelib, BOJIM3H IEKTPUUECKUX KOHTAKTOB, KOHTAKTHBIX COCIUHEHUH.

TepMonHaUKaTOpHl HE TPEOYIOT CHELMATBHOTO TEXHUUECKOTO 00CTYKUBAHUSI.

3ammre TOAJeXaT BJIEMEHThl  3JIEKTPOOOOpYAOBaHMS, [JIsi  KOTOPBIX
HOPMATUBHO-TEXHUYECKUMHU JTOKYMEHTAMHU YCTAHOBJIEHbI HAMOOJBIINE JAOMYCTUMBIE
TEeMIIepaTypbl HarpeBa, a TAKXKE AIEMEHTBI JIEKTPOOOOPYAOBAHUS, IEPETPEB KOTOPHIX
MO>KET MPUBECTH K aBapUU WM BO3TOPAHUIO (HE3aBUCUMO OT HAJIMYHUS TPEOOBAHMIMA
HOPMATHUBHBIX JOKYMEHTOB).

TepMoOUHIUKATOPBI ~ HAHOCAT  HA  DJIEMEHTBl  3JIEKTPOOOOpYAOBaHMS,

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 cpabaTbiBaHUsS TEPMOMHIUKATOPOB BEIOMPAETCS UCXO/sI U3 TpeOOBaHUM
HOPMATUBHO  TEXHUYECKOW  JIOKYMEHTAllMd  JJIi  KOHKPETHOTO  DJIEMEHTa
AIIEKTPOOOOPYIOBAHUS, TEXHHYCCKMX XapaKTEPUCTUK W  PEKUMOB  pabOTHI
AIEKTPOOOOPYI0BaAHUS.

Tak kak TEPMOMHAMKATOPHI HE SIBISIIOTCS BOCCTAHABIMBAEMBIMHU H3JEIHSIMHU,
MOCJIE PETUCTpAIlMU HMH TeperpeBa cpadOTaBIIME TEPMOUHAMKATOPHI TMOJJIEKAT
3aMeHE Ha HOBBIEC.

HeoOxoaumMo KOHTPOJIMPOBATh CPOK WCIOJB30BAHUS TEPMOWHIUKATOPOB.
[Ipu rucTeueHnn cpoka UCIIOIb30BaHUS, TEPMOUHINKATOPBI HEOOXOIMMO 3aMEHHUTH Ha
HoOBBIC. [locye 3aMeHbI cienaTh OTMETKY B JKypHAJIe.

TepMmouHIUKATOPHI SIBJISTFOTCS HEBOCCTaHABIIMBACMBbIMH u
HEPEMOHTONIPUTOAHBIME  HW3AenusMu  (TokpeiTusimu).  [lpu  cpabaTbiBaHuun
TEPMOMHIUKATOPA, €ro CICAYET YAAIUTh U 3aMCHUTh Ha HOBOE U3JIeue (TIOKPBITHE).
OxparmmBaHie TEPMOMHIUKATOPHBIX METOK B pe3yJIbTaTe BO3ICUCTBHUS TEMIIEPATYPhI

HEoOpaTUMo.

TepMocucrembl
TepMOCI/ICTeMLI npeaAHa3HA4YCHBI AJI PAHHCTO aBTOMATHYCCKOTI'O O6H3py>K6HI/I$[
MOKapOOIaCHBIX CHUTYyallui, BO3HMUKAIOIIMX BCIEICTBUE TEperpeBa dSJIEMEHTOB

AJIEKTPOYCTAHOBOK: KOHTAKTHBIX COCAMHEHUH, MPOBOAOB, Kabene (B T.4. KOHIIEBOU
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apMaTypel) W IIIHH, JJICKTPHYECKUX amnmapaTtoB, BBOJHBIX PpaCIpeAeIUTEIbLHBIX
mkapoB, I[IUTOB C 3JIEKTPOOOOPYIOBAHHEM, HWHOTO 3JIEKTPOOOOPYAOBAHUS
U WX DJIEMEHTOB, TJC¢ BO3MOXKHO TIPEBHIIICHHE TEMIIEpaTypbl 000pyIOBaHUs
B HEIITATHOM PEXHUME PabOThI WIIH MPH MOSBICHUH e(heKTa.

CuctemMbl OCYIIECTBIISIIOT HEMPEPBIBHBIA KOHTPOJIb TEMIIEpATypbl HArpeBa C
CUTHAJIM3AINEN O TIPEBBIIEHNN YCTAaHOBJICHHBIX MTOPOTOB U Tiepenadeii nHpopmaum
Ha MyJIbT EHTPATM30BAHHOTO HAOIOACHHSI, TJ€ OCYIIIECTBIISIETCS IPUEM TPEBOKHBIX
W3BEIIEHU 00 OOHAPYKEHHBIX MEeperpeBax ¢ JaTYMKOB, OTOOpaKeHHE (MHIMKALIHS)
COCTOSIHMSI 1 PETUCTPALIHsI COOBITHIA.

Tepmocucremamu ~ MOTYT  OBITh ~ OOOpPYJOBAaHBI  BJIEKTPOYCTAHOBKH,
TUTSI KOTOPBIX HOPMATUBHBIMHU JJOKYMEHTaMH YCTAHOBJICHBI HAUOOJIBIIIAS JOITYCTHMAS
TeMITepaTypa Harpesa, a  TaKxke AIIEMEHTBI AIIEKTPOOOOPYTOBAHHUS

H JJICKTPOIIPOBOAKH, IICPCTPCB KOTOPBIX MOKCT IIPUBCCTHU K dABAPHUHU UJIKN BO3T'OPAHHUIO.

Pucynok 16. [Ipumep cucTemsl, COCTOSIIEH U3 TEPMOAKTUBUPYEMOI
ra30BBIICIAIONIEN HAKIIEVKN U CIIEUATIM3UPOBAHHOTO Ta30BOTO JAaTYMKA

B xauecTBe yCTpOWCTB OOHApYy’>KEHHUS MPEBBIIICHUS TEMIIEPATyphl B Pa3HBIX
CHUCTEMax MOTYT BBICTYIIATh pa3iuyHble naTuuku. Hampumep, TepMOaKTUBUPYEMBIE
ra3oBBIACISAIONIME HAKJIEHKH, I[P HArpeBaHWM KOTOPBIX [0 OINPEACICHHON
TEMIIEPATyphl BBIACIACTCS CUTHAJIBHBINA a3, YJAaBIMBAEMbIA CHEHUATU3UPOBAHHBIM
ra3oBbIM JIaTYMKOM, MEPEAAIONIMM CUTHAJ O TMEPETrpeBE€ HA KOHTPOJIbHO-TIPUEMHOE
YCTPONCTBO; OECKOHTAKTHbIE WH(pPAKpPACHBIC MATUYUKH; NATYUKH TEMIIEPATypHI,
YCTaHaBJIMBAECMbIE HEMOCPEICTBEHHO Ha KOHTPOJIUPYEMBII DIEMEHT

IIEKTPOOOOPYIOBAHUS.
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CMEUNANN3UPOBAHHDIV KOHTPOJIbHO-MPUEMHOE
FA30BbIN JATHUK YCTPOUCTBO

70°C 100°C

3. BaBapunHOW cuTyauun Haknenka sbigenaer

2. Tlpw HarpeBaHUN UHANKATOPHblE CUTHANbHBbIW ras, KOTopbIn GUKCNpyeTCA
MeTKU Heoﬁpammo WU3MEHAIKT uBeT AaTYNKOM

Iar 1 Ilar 2 Ilar 3
I"azorenepupyromue ITpu HarpeBanuu Boimie 50 B aBapuiiHOM cuTyauuu, Korzaa
HakJelku, pa3menieHHple Ha — 90°C  uMHAMKATOpHBIE TeMIeparypa [OJHUMAETCs BBIILE
CHJIIOBBIX  KOHTAaKTaX, a METKHU HeobOparumo 100°C, HaKJIeHKa BBIACISACT
TaKXe CMOHTHPOBAHHBIA MEHSIOT CBOU LIBETA CHUTHAJIbHBIN ras, KOTOPBII
ra3oBBIN JTaTInK B ¢bukcupyercss Ta30BbIM JaTUYUKOM.
AIEKTPOIIUTKE JlaTuuk repenaeT CUrHai TPEBOTH U /

WM OTKJIFOYACT ITMTaHHUC

PI/ICYHOK 17. ITomaroBas cxema pa6OTI>I CUCTCMBI HCIIPCPBIBHOI'O KOHTPOJLA
TEMIICPATYpPbl HA OCHOBC TepMoaKTHBI/IpyeMOﬁ F&BOBBII[CJUII-OIHGI‘/JI HaKJICUKU

" CIICHHUAJIU3HUPOBAHHOI'O I'a30BOI'0 JaTYHKa

KpOMe TOro, TCpMOCHUCTCMBI MOKHO HCITIOJIb30BAaTh KaK CUCTCMbI MOHUTOPHHI'A

HO)KapHOﬁ 0e301acHOCTH QJICKTPOYCTAHOBOK, 3a CYCT PAHHCTO O6Hap}’)KGHI/I$I TOYCK

YpC3MCPHOI0O HarpeBa, 3aA0JI'0 0 Haydajlad TepMI/I‘-IeCKOﬁ ACCTPYKOUHN H30JAIIUN

B MCCTax YCTAHOBKH JAaTUYNKOB.

Pucynok 18

. [Ipumep cucTemMbl MHOTOKAHAJIBHOTO OECKOHTAKTHOT'O
TEMIIEPATyPHOTO KOHTPOJISi HA OCHOBE O€CKOHTAKTHBIX MUPOMETPUUECKUX
JATYUKOB
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Pucynok 19. [Ipumep MHTENIEKTYyaabHOM CUCTEMBI KOHTPOJISA TEMIIEPATYPHI
BBICOKOBOJIBTHBIX KaOEJIbHBIX JIMHUI Ha OCHOBE PaCIpeAeICHHOTO
JaTYuKa TEMIIEPATypPbl

TenJIOBU3MOHHAS JTUATHOCTHKA

B ocHOBe TEIJIOBM3MOHHOM JHMArHOCTHKH JICKHUT TEIUIOBOM METON
HEpa3pylIaIoIer0 KOHTPOJsA, T.€. TEIJIOBU3UOHHBIE OOCIEIOBAHUS C IIEJBIO
BBEISIBJICHHS TIO’KApPOOTACHBIX y4YacTKOB M Y3JIOB B DJIEKTPOOOOPYIOBAHWN
Y 3JIEKTPOIPOBOIKE.

B kadectBe TEXHMYECKOTO CpEICTBA TEIUIOBU3MOHHOM JIMArHOCTHUKHU
MIPUMEHSIETCS TEIJIOBU30P. TEIUIOBU30P — 3TO ONTUKO-3JIEKTPOHHBIN U3MEPUTEIIbHBIN
npuoop, padboraromuii B ”HGpaKpacHOHW 00JIaCTH AIEKTPOMArHUTHOTO CIIEKTpa.

Pucynoxk 20. [Ipumep npoBeaeHus TEMIOBU3MOHHOTO KOHTPOJIS AJIEKTpOILKada
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Kpatko MeTon TEIIOBU3MOHHOM JMAarHOCTHKU MOKapHOHW 0€30MacHOCTH
IKCIUTYaTUPYEMOTO 3JIEKTPOOOOPYIOBAHHUS MOXKHO OIKCATh CIEIYIOIMIMM OOPa3oM.
Kaxnpiii 00beKT uMMeeT Temmeparypy, NMpUYeM B pa3HbIX TOYKAaX OHA pasHas.
Kak npaBuiio, OTKJIOHEHUE TEMIIEPATYPHI B TY UM UHYIO CTOPOHY CBUAETEILCTBYET O
KaKOM-TO HEOJHOPOAHOCTH, JiepexTe. TernoBu30p Kak BUAEOKaMepa OXBATHIBAET BCIO
naHopaMmy OOBEKTa, BBIBOJUT HA JKpaH W (PUKCHPYET B TAMSITH BECh CIICKTP
€ro TemIeparyp, npeoopasys B TepMOTrpaMMy, T.€. KApTUHKY TeMIIeparyp, KoTopas
HAalTOMWHAET HEraTWB I[BETHOM (oTorpaduu, TA€ KaXAbIA OTTECHOK I[BETa
COOTBETCTBYET ONPEJICICHHON TeMIepaType.

HeocnopumbiMu ~ mpeuMyliecTBAMH  TEIUIOBU3MOHHOTO  0OCII€IOBaHUS
SBJIIOTCS: OOBEKTUBHOCTh M TOYHOCTH IOJYYaeMbIX JaHHBIX, O€30MacHOCTb
(mpumeHsieTcs OCCKOHTAKTHBIN METO/), HE TpedyeTcs OTKJIFOUEHHUE
AIIEKTPOOOOPYI0BaHUS U MOJTOTOBKH pabouero mecta. OqHako, /iy 601ee TOYHOro
TEIJIOBOT'0 KOHTPOJISI HEOOX0IMMa Harpy3Ka Ha 3J1eKTpoodopynoBanus He MeHee 70%,
u He MeHee 1 wyaca pabGotel. Ilpu »TOM MeTOa BBICOKOMPOU3BOJUTENIEH,
K TOMY € OH Ja€T BO3MOXXHOCTb IMPAKTUUYE€CKH MTHOBEHHO, «C TIEPBOTO B3TJIANIAY,
yKazaTb MeCTO JepeKTa, MpeaBAPUTEIBHO OINPEJCIUTh CTENeHb AePEKTHOCTH.
Kpome »TOoro wmeroj oTiIMyYaeTcss TMPOCTOTOW JIOKYMEHTHUPOBAHUS Je(PEKTOB
U BO3MOXHOCTBIO oOmpeeneHuss aeQeKToB Ha paHHEW CTaJud pa3BUTHSL.
OH MO3BOJISIET C JIOCTATOYHOM CTENEHbID TOYHOCTH JUATHOCTUPOBATH COCTOSIHHUE
HE TOJBKO OTKPBITHIX 3JIEMEHTOB JJIEKTPOOOOPYOBAHMS, TAKMX KaK KOHTAKTHBIC
COEIMHEHUS B DJIEKTPUYECKUX IIUTKAX U BBOJHBIX IIUTaX, HO U COCTOSIHUE PO3ETOK
Y BBIKJIFOYATEJIEH, KOTOPhIE 3aKPBITHI KOPIYCAMH, a TAKXKE JIEKTPUUECKUX MTPOBOJIOK,

BBIIIOJIHCHHBIX PAa3/IMYHBIMU criocobamMH.

Pucynox 21. [Ipumep TepMorpaMMbl KOHTAKTHBIX COSAMHEHUN C TeMIEpaTypHOU
LIKAJION
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CyTb TEIJIOBU3MOHHOW JMArHOCTHKH 3aKIIOYaeTcsi B OECKOHTAKTHOM
pEerucTpald TEMIEPaTypHOrO TMOJII Ha TOBEPXHOCTH OOBEKTa H3MEPUTEIHHOU
anmaparypou, IOCTPOCHUM M aHAIW3€ TEPMOTPAaMM C HCIOJb30BaHMEM OBM
JUIsl OOHapyXeHus W Kiaccudukanuu AePeKToB W NpHUHATHS peuieHusa. Hamuuue
nedekTa mpU TaKOW JIMarHOCTHKE XapaKTEepPU3yeTCs aHOMAaJIbHBIM MOBBIIICHUEM
TEeMIEepaTyphl B 1e(HEeKTHON 30HE 10 CPABHEHUIO C UCTIPABHBIMH 00JIaCTIMHU.

VYcnoBuss W TOpPSAOK  TPOBEACHUSA  TEIUVIOBU3UOHHOW  JTUAarHOCTUKHU
HKCILTYaTUPYEMOTO  BJIEKTPOOOOPYOBAaHUSI JKWIIBIX W OOIIECTBEHHBIX 3/IaHUMN
YCTaHABIMBAIOT  METOAMYECKHEe  pexomeHaanuu [6]. OHu  HampapBieHBI
HAa TPOPUIAKTHKY TOXApPHOW OE30MaCHOCTH dAJEKTPOOOOPYAOBAHMS  SKUIIBIX
1 OOIIECTBEHHBIX 3JaHUN U MO3BOJSIOT KOHTPOJMPOBATH U OIEHUBATh COCTOSIHUE
MOKAPHON O€30MacHOCTU 3JIEMEHTOB 3JIEKTPOOOOPYJOBaHUS, KOTOpPHIE paHEE HE
MOTJIM OBITH OOCJIEIOBAaHbI, TAaKMX KaK: PO3ETKH, BBIKIIOYATEIM U DJICKTPUUECKHE
MPOBOJIKK BBITMOJTHEHHBIX PA3JIMYHBIMU CIOCOOAMHU, YTO SIBJISAETCS AaKTyaJlbHBIM
MOMEHTOM B  00JlacTh  OOecnedyeHHs TMOXKApHOM  O€30MacHOCTH  SKHIIBIX

1 OOILIECTBEHHEIX 3/IaHUH.

(T=277°C

Pucynox 22. [Ipumep oOHapyXeHUS TTOKAPOOIIACHOTO pa3orpeBa 00ITOBOTO
KOHTaKTHOTO COCTMHCHUS

C noMOLBI TEIUVIOBU3UOHHOW JHMATHOCTUKU BBISIBISIOTCA KOHKPETHBIE
nedeKTHble MecTa, I/IE€ 3a4acTyl0 JOCTATOYHO 3aTsHyTh, 3aUYHUCTUTh, 3aMEHHUTH
00JTOBOE COEAMHEHHE WIIM TIEPEPACTIPEACIUTD HArPy3Ky U J1e(PeKT OyJeT ycTpaHeH.

JlommyckaeTcst UICIIOJIb30BaTh APYrue METOANKHU TEIJIOBU3MOHHOM IMarHOCTHUKH,
ecii 00JIacTh MX NPUMEHEHHUS COOTBETCTBYET O0JIACTM MPUMEHEHHUS HACTOSIIUX

METOJIMYECKUX PEKOMEHIALINM.
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B kadecTtBe KpuTEepHEB OIICHKH ITOKApHOW OE30MaCHOCTH SJIEKTPUIECKUX
U3CIUA  MOXET OBbITh NPHUHATO 3HAYEHUE TEMIIEPATYpPhl WM MPEBBIIMICHUS
TEMIIEPATYpPhl, YCTAHOBJIEHHOE B CTaHAApTaX Ha KOHKpeTHoe u3nenue. Kpome Ttoro,
KPUTEPUHU OLIEHKH TOKapHOW O€30MacHOCTH NP TEIJIOBU3HMOHHON JIHArHOCTHKE
NPUBE/ICHBI B METOIUYECKUX peKOMeHaanusx [6].

JlnarHocTuka 3JeKTpOOOOPYIOBaHUS TEIUIOBBIM METOJIOM HEpa3pyLIatolIEro
KOHTPOJIS (TEMJIOBU3MOHHAS AUArHOCTUKA) JOJKHA MPOBOJUTHCS OpUraioil HE MEHee
2 yenoBek. Bece unensl Opuraapl JOMKHBI OBITh aTTECTOBAHBI 10 TEINIOBOMY METOY
Hepa3pylawiero KOHTposs. XoTs Obl OJUH PaOOTHUK JOJKEH ObITh aTTECTOBAH HE
HUKe, 4eM 1o 11 kBannpukalmoHHOMY YPOBHIO IO TEIJIOBOMY KOHTPOJIO B CHUCTEME
Pocrexnanzopa.

JInss nOpoBeAeHHS TEIUIOBU3MOHHOW JIMAarHOCTUKHM MOTYT IPHUBJIEKATHCS
CTOPOHHUE OpPraHU3alllH, AKKPEAUTOBAHHBIE B YCTAHOBJIIEHHOM IIOPSIKE HA TEIIOBOMN

MCTOA HCPA3PpyHIaromCero KOHTPOJIA.
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