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BBenenue

Jona d4yumcma moxkapoB, npousomeqmuux B Poccuiickon — Penepauuu
OT JICKTPUUYECKUX U3JICTTUNA U YCTPOUCTB B 3IaHUSX U COOPYKEHUSIX, OT OOIIETO Ynciia
MoKapoB B 3JaHUSAX W COOPYXKEHMSIX  OCTaeTCs  CTaOWUJIBHO  BBICOKOM
u cocrasisger 6onee 34 %.

Haubonpiiee yucio noxapoB OT 3JE€KTPOOOOPYJOBAHUS €KETOITHO MTPOUCXOIUT
Ha oOBEKTax Xuioro cekropa. Ux mpons cocraBnser mopsiaka 74 % ot obuiero
KOJIMYECTBA MOXKAPOB IO JICKTPOTCXHHUCSCKUM TIPHUHNHAM.

OcHOBHasi 4YacTh NOTHUOIIMX JIIOJEH Ha TMoXkapax OT JJIEKTPOOOOPYTOBAHMS
OPUXOJUTCS HA TOXKapbl B 3JaHUSX U COOPYKEHHSX Xuioro cexkropa — 94,8%
OT 00IIero 4ucja MOTHONIMX Ha IMOXapaxX, BO3HHUKIIHMX IO JJICKTPOTECXHHUYECCKUM
PHYMHAM.

Cpenu BUJIOB OOBEKTOB >KHJIOTO CEKTOpa HAaMOOJbIIEE KOIUYECTBO IMOXKAPOB
OT DJIEKTPOU3JIETUN M YCTPONCTB €XKETroAHO MPOUCXOJIUT B OJHOKBAPTHUPHBIX
M MHOTOKBAPTHUPHBIX JKWJIBIX JOMax u coctaBiger okono 43 % wu 33 %
COOTBETCTBEHHO.

B 3maHuax u coopyXeHHsX OOIIECTBEHHOTO Ha3HAYEHUS JOJs I0XKapoB
OT AJIEKTpooOOpyaOBaHUsl cocTaBmwia Oonee 52 % OT OOIIero uucia MOXKapoB
Ha JTaHHBIX 00BEKTAX.

Hons d4ucna mTOrMOmMMX JIIOJIEH Ha TMOXKapax oOT 3JIEKTPOOOOpYI0BaAHHUS
B OOINECTBEHHBIX 3maHMAX coctaBuia 19,0 % or oOmiero 4ymciia HOruOMIMX Ha
noxkapax Ha JaHHBIX OObEKTaX.

Pacripenenenuss  3HayeHWil — mokaszateneld  OOCTAaHOBKM € TOXKapaMHu,
npouzomeamnmu B Poccuiickoii @enepanuu B nepuon 2016-2021 romoB B xKuiom
CEeKTOpE W 3JaHUSAX U COOPYKEHHSIX OOIIECTBEHHOTO HAa3HAYEHUsS, HCTOYHHKOM
BO3HUKHOBEHHUS KOTOPBIX SIBISUIOCH  AJIEKTPOOOOpYyIOBaHWE, IO CYOBEKTaM

Poccuiickoit deaeparuu npeacTaBieHbl B Tadaunax 1 u 2.



Ta6auna 1
Pacnpenesienue 3HaYeHM TOKAa3aTe/iell 00CTAHOBKH C MOKAPAMH,
npousomenmumu B Poceniickoit @eaepauuu B nepuox 2016-2021 rogos
B ’KMJIOM CEKTOpPe, HCTOYHUKOM BO3HUKHOBEHHMS KOTOPBIX SABJISVIOCH
3JIEKTP000OpyAOBaHue, 0 cyoObekTaM Poccuiickoit @egepaunu

Kon-Bo Iorn6a
Peiirun CyobexT PO TMOKAPOB Aoast | Peiirun CyobekT PO ° . HAoas
r o , % r Joaei, , %
> e qeJ.
1 MockoBckast 001acTh 16 861 7,63 1 MockoBckast 001acTh 740 6,71
2 Pecrrybrmxa 8 304 3,75 2 CBepaioBcKast 00J1acTh 417 3,78
Bbamkoprocran
3 YensGuuckas obnacts | 6728 | 3,04 3 Pecnybamka 382 | 346
Bbamkoprocran
4 Hpkyrckast o6nactb 6 599 2,98 4 Hpkyrckas obnacTb 358 3,25
5 Jlennurpasckas oonacts | 6456 | 2,92 5 Jlenunrpazcias 342 3,10
o0sacth
6 r. Mocksa 6 047 2,73 6 KpacHosipckwmii kpait 342 3,10
7 KpacHostpekuii kpait 6017 | 2,72 7 HosocuGupcxas 297 2,69
o0acTh
o o Hwxeroponckas
8 KpacHonapckuii kpaii 5905 2,67 8 oBI1aCTE 275 2,49
9 CaeputoBckast 00J1acTh 5696 2,57 9 YenabuHckas 001acThb 272 2,47
10 Camapckas obnacthb 5573 2,52 10 PocroBckas o0sacTe 256 2,32
11 Pecniy6nuka Tartapcran 5400 2,44 11 KpacHopapckuii kpaii 244 2,21
12 Hosocubutpekas 5301 | 240 | 12 Tiomerckas ofmacts | 233 | 2,11
00J1aCTh
13 [pumopckwuii kpaii 5164 2,33 13 [Mepmckuit kpaii 232 2,10
14 Kemeposckast o6macts - 4945 223 14 Kemepogckas obmacts - 230 2.09
Kysbacc Kysbacc
15 Hixeropozckas 4823 | 218 | 15 Camapcxan 0614CTE 221 | 2,00
00J1aCTh
16 Aunraiickuit kpaii 4 587 2,07 16 Pecniy6niuka Tatapcran 214 1,94
17 PocroBckas o6nacth 4329 1,96 17 CaparoBckas 0011acTh 204 1,85
18 XabapoBckuii kpaii 3998 1,81 18 XabapoBckuii kpaii 200 1,81
Cpennee no
19 CaparoBckast 0611acTh 3 864 1,75 cyobekTam 195,8
Ypauabckoro @O
20 Boponesxckast 0051acTh 3819 1,73 19 TBepckas 00nacthb 191 1,73
21 Tlepmcxuit xpait 3750 | 1,69 | 20 Bosrorpazckas 185 | 1,68
00J1aCTh
22 Bonrorpasckas 001acTb 3706 1,67 21 IIpumopckuii kpaii 182 1,65
Cpeanee no
23 Open0Oyprckas obmacTb 3 653 1,65 cyobekTam 179,5
Hpusoskckoro @O
Cpennee no cyobexkTam N .
Vpaabckoro @O 3632,3 22 AnTaiickuil kpait 173 1,57




IToru6a

PeiiTun Koa-so Honst | Peiitun 0 Honst
CyobexT PO MOKAPOB CyobekT PO .
r o , % r JIIO/Iei, , %
» CA. qeJl.
24 r. Cankr-IlerepOypr 3623 1,64 23 Kuposckas obnactb 173 1,57
Cpennee no
25 TroMmeHckas obacTb 3459 1,56 cyobeKkTam 172,3
Cubupckoro ®0O
Cpennee 1o cyobekram
Cubmpeioro DO 34246 24 Boponexckas 06iacTh 168 1,52
Cpennee 1o cyobekTam
IpuBokcioro PO 3397,2 25 OpenbOyprckast 001acTh 161 1,46
26 Omckas o0acTb 3130 1,41 26 Owmckas 001acThb 156 1,41
27 XanreeMancuickiit | 53040 | 938 | 27 r. Mockea 151 | 137
aBT. OKpyT - Orpa
Cpennee no cyobekram Y amypTckas
LenTpaabHoro ®O 28987 28 PecniyOiuka 145 1,32
28 Bragumupckas 001acTh 2687 1,21 29 ITensenckas 00y1acThb 142 1,29
Cpennee no cyobekram
Poccuiickoii 25949 30 Briagumupckast 001acTh 142 1,29
Denepannu
Cpennee no
29 Trepckast obnactb 2418 1,09 cyobekTam 138,4
HentpanbHoro PO
Cpennee no cyobekTam
FOmnore ®O 22821 31 Kypranckas obnactp 130 1,18
30 | Crasponomsckuiikpaii | 2194 | 099 | 32 Apxanreiberas 130 | 1,18
00J1acTh
31 Kypraunckas obnactb 2128 0,96 33 Bosnoroackas o6acTe 130 1,18
Cpennee no cyobekram
32 MBa”oBcKkas 00s1acTh 2126 0,96 Poccuiickoii 129,4
Denepanuu
33 Tlensenckas o6iacThb 2075 0,94 34 Hosropopckast oonacts 129 1,17
34 KupoBckas o0iacTb 2 057 0,93 35 Tam0GoBcKas 00J1acThb 127 1,15
35 | Vibsmosckasobmacts | 2046 | 092 | 36 Pecrrybauka Caxa 122 | 111
(Axytus)
36 YAMypTCKaA 2012 | 091 | 37 SaGaikamscxnit kpait | 121 | 1,10
Pecniybnnka
37 3abaiikaibCKuii Kpai 2 006 0,91 38 Pecniy6niuka Bypsitus 121 1,10
Cpennee no cyobekTam
CeBepo-3anaaHoro 19226 39 Hysamckas 119 1,08
PecniyOnuka - UyBamms
LJ0)
38 TamboBckas 06acTb 1918 0,87 40 r. Cankr-IlerepOypr 118 1,07
39 Pecrybmixa Caxa 1882 0,85 41 VnbsaHOBCKas 001acTh 114 1,03
(Axyrns)
40 Jlunenkas o6iacTe 1 807 0,82 42 Kanyxckast 06mactsb 112 1,02
Cpennee no
41 Tynbckast o0nacts 1801 0,81 cyobexram FOxkHoro 110,8
[0]e]
42 Amypckas ob1acTs 1754 0,79 43 Ps3anckas o6nactb 110 1,00
Cpeanee no
43 Bpsiackas obnacts 1736 0,78 cyobexkram CeBepo- 101,1

3amagHoro ®O




IToru6a

PeiiTun Koa-so Honst | Peiitun 0 Honst
CyobexT PO MOKAPOB CyobekT PO .
r o , % r JIIO/Iei, , %
» el qgell.
Cpennee 1o cyobekTam
JanbHEeBOCTOYHOT O 17349 44 Tynbckast 001acTh 100 0,91
DO
44 Benroponckas 06macTb 1730 0,78 45 AcTpaxaHckas 00JIacTh 100 0,91
Cpennee no
45 ApxaHrenbckas 001acTb 1714 0,77 cyOneKram 86,9
JlaJbHEBOCTOYHOT O
DO
46 Pecniyonuka Kpbim 1714 0,77 46 JIunenkas obaacTs 86 0,78
47 PecniyOnuka Bypsitus 1702 0,77 47 AmMypckas 001acTh 85 0,77
48 MypmaHckast 00J1aCTh 1 668 0,75 48 Xansl-Manciickeit 82 0,74
aBT. OKpyT - Orpa
49 Bosoroackas obnacts 1 664 0,75 49 Benroponckas odnacts 81 0,73
5o | dypawickas Pecnybmuka | g gas | 074 | 50 | Craspononbckuiikpaii | 80 | 0,73
- UyBammus
51 Psa3anckas o0yacTh 1519 0,69 51 Kypckast obnactb 80 0,73
52 SpocnaBckas 001acTh 1491 0,67 52 Pecniyonika MopaoBust 79 0,72
53 Kamnyxckas obnactb 1472 0,67 53 HBaHoBCcKas 00J1acThb 78 0,71
54 ActpaxaHckas 00J1acTh 1468 0,66 54 Bpsiackas obnactb 77 0,70
55 Kypckas obnactb 1435 0,65 55 Pecniy6nuka Kpeim 77 0,70
56 Tomckas o0sacTh 1422 0,64 56 Pecniy6nuka Komu 74 0,67
57 Hosropojckas obnacts 1414 0,64 57 OpsoBckast 00J1acTh 72 0,65
58 Pecriy6nuka Mopnosust 1362 0,62 58 Pecniy6niuka Kapenust 70 0,63
59 Pecriy6nuka [larecran 1330 0,60 59 IIckoBckas ob0nacTh 69 0,63
60 Pecriy6nuka Kapenust 1307 0,59 60 SpocnaBckas o0nacTb 69 0,63
61 CMoneHckas 00sacTb 1305 0,59 61 ToMckas o0nacTb 67 0,61
62 Pecriy6nuka Xakacus 1226 0,55 62 CMoneHckas 001acTh 63 0,57
63 TIckoBckas 001acTh 1204 0,54 63 Pecniybnuka Xakacus 60 0,54
64 Pecriy6nuka Komu 1149 0,52 64 Pecniy6ninka Mapuit On 52 0,47
65 Yeuenckas PecriyOnnka 1103 0,50 65 Kocrpomckas obiactb 45 0,41
66 CaxanuHckas 00J1acThb 1088 0,49 66 CaxanuHckas 001acThb 43 0,39
67 Opriosckas o6macTs 1051 | 047 | o7 | ‘vano-Hewemkuiasr. |, | (a7
OKpyT
68 Pecriy6niuka Mapuit On 1006 0,45 68 Pecniy6niuka Jlarecran 31 0,28
69 Koctpomckast 00mactpb 954 0,43 69 KannHurpacas 28 0,25
00J1aCTh
Cpennee no cyobexkTam
Cesepo-KaBka3zckoro 899,3 70 KamuaTckuii kpait 27 0,24
[0]0)
70 Kanununrpaackas 871 0,39 el EBpelickas aBT. o5 0,23

00J1acTh

00J1acTh




Pacnpenesienue 3HaYeHU il oKa3aTe/ieid 00CTAHOBKM € MOKAPAMM,

npousomenmumu B Poccniickoit @enepauuu B nepuon 2016-2021 rogos
B 31aHHUSAX, COOPYKEHHSIX 00IIeCTBEHHOT 0 HA3HAYEHNS,
HCTOYHUKOM BO3HUKHOBEHHS KOTOPBIX SABJISJIOCH 3JIEKTPOOOOpPYy/10BaAHKE,
no cyobexkram Poccuiickoit @enepaunu

Kox-Bo IMoru6a
Peiirun CyobexT PO TOKAPOB Aoast | Peiirun CyobekT PO ° . HAoas
r o , % r JIIO/Iei, , %
» ¢l qgell.
71 | Kabapmamo-Bamaapexas | 201 | 35 | 75 PecnyGmuxa Thza 23 | 021
Pecrrybnnka
i . Cpennee mo
72 | mano If)e‘*em‘““ aBT. | 739 | 033 cyGueiram Cesepo- | 20,4
Kpyr Kaska3ckoro ®O
73 PecyOnuka TriBa 569 0,26 73 Mypmanckast 00J1acTb 20 0,18
74 Kamuarckuii kpait 514 0,23 74 MaragaHckas 001acTb 20 0,18
75 PecniyOnuka Anpires 500 0,23 75 PecniyOnuka Anrait 17 0,15
Kabapauno-
76 EBpeiickas aBT. 00acTh 495 0,22 76 bankapckas 16 0,15
Pecniybnuka
77 PecniyOnuka Anrait 450 0,20 77 r. CeBacTomoib 12 0,11
78 Pecryonuka Cesepras 435 0,20 78 Pecry6iuka Afpires 10 0,09
Ocertus - Ananus
79 MaranaHckas 001acTb 406 0,18 79 YyKOTCKHI1 aBT. OKPYT 10 0,09
80 r. Cesacromnoib 367 0,17 80 Yeuenckas PecnyoOnmka 6 0,05
81 Pecriy6nuka Wurymerust 283 0,13 81 Pecriybmika 5 0,05
WHrymerust
82 | Peonyomuxa Kanwouus | 268 | 012 | g2 | Pecnyomixa Cecpuas 4 | 004
Ocerus - Ananus
83 Kapauaeso-Hepxeccias 179 0,08 83 Pecriy6mika Kanmbixus 2 0,02
Pecniybniuka
84 Hewnenxuii aBT. OKpyr 79 0,04 84 Henerkuii aBT. OKpyr 2 0,02
. KapauaeBo-Uepkecckas
85 UyKOTCKHIA aBT. OKPYT 75 0,03 85 Pecry6iika 1 0,01
Tabdauna 2

KoJ-Bo Toas IToru6mo Toas
PeiiTunr Cyobekt PO MOKApOB, 0% > | PedATHHT Cyobekt PO® JIof1ei, o
el. ° geJl. » 70

1 r. Mocksa 1684 8,99 1 r. Mocksa 12 14,12

2 MockoBckas 001acTh 896 4,78 2 MockoBckas 00acThb 10 11,76

3 r. Cankr-IlerepOypr 728 3,89 3 IIpumopckuii kpai 7 8,24

4 Kpacnonapckuii kpaii 599 3,20 4 r. Cankr-IlerepOypr 5 5,88

5 Pecrry6nuka bamkoprocran 561 3,00 5 Hpkyrckas obnacts 5 5,88

6 Kpacnosipcknii kpaii 545 2,91 6 Owmckast 001acTh 5 5,88




Koua-Bo Toast IToru6so Toas
PeiiTunr CyonbexT PO 10KapPOB, % > | PefiTuHT CyobekT PO JII0f1ei, %
ell. qeJl. '
7 Hpkyrckas obnacts 545 2,91 7 AcTpaxaHckas 00JIacTh 4 4,71
8 [Tpumopckwuii kpaii 520 2,78 8 HAmano-Henemcui ast. 3 3,53
OKpyT
9 Yenabunckas 00J1acThb 509 2,72 9 Pecniyonuka TriBa 3 3,53
10 XabapoBckuii kpa 502 2,68 10 KpacHostipckuit kpait 2 2,35
11 HoBocubupckas o0nacth 442 2,36 11 Yensabuuckas 001acThb 2 2,35
12 Camapckas 00acth 399 2,13 12 HoBocubupckas 0051acTh 2 2,35
13 PocroBckas oGnacts 367 1,96 13 PocroBckast o0iacTe 2 2,35
14 Pecrry6nuka Tartapcran 343 1,83 14 CaparoBckas o0nactb 2 2,35
15 Xantel-MancuicKuil apT. 314 1,68 15 Huxeropojckast 001acTh 2 2,35
okpyr - IOrpa
Cpennee 1o cyobexkram
16 CapatoBckas 001acTh 309 1,65 Cubmpcioro ®O 1,8
17 Owmckast oBacTh 204 1,57 Cpennee mo cybnextam 16
IlenTpaasHoro PO
18 HipKeropozickas obIacTs 292 1,56 16 Pecmy6mika 1 1,18
bamxkoprocran
19 Kemeposexas obnacts, - 291 1,55 17 Xabaposckuit kpaii 1 1,18
Kysbacc
20 Bonrorpasckas odnactb 283 1,51 18 Camapckast 0051acTh 1 1,18
Cpennee no cyobekTam
Cubmpcioro ®O 281,7 19 Bonrorpanckas o6nactb 1 1,18
21 Aunraiickuii kpaii 270 1,44 20 Aunraiickuit kpaii 1 1,18
22 [epmckuii kpait 269 1,44 21 [Mepmckuit kpaii 1 1,18
Cpennee no cyobexkTam 263.0 Cpennee no cyobexram 10
Ypaabckoro @O ' Ypaabckoro PO '

23 Boponesxckast 06actb 260 1,39 22 Boponexckas obnactb 1 1,18
Cpennee no cyobexkTam 254 2 Cpennee no cyobekTaM 10
entpanabHoro ®O ' FO:xHoro ®0 '

24 TroMmeHckas o0acThb 242 1,29 Cpennee “l;) quﬁbeKTaM 1,0

25 Pecriy6nuka Kpeim 241 1,29 23 CBep/utoBcKasi 001acTh 1 1,18
Cpennee no cyobekTam

IpuBo:tkckoro GO 230,3 24 Amypckas 0bmacTb 1 1,18

26 Pecniy6nuka Caxa (SIkyTus) 228 1,22 25 TBepckas 00nacthb 1 1,18
Cpennee no cyobeKkTam

FOmnore ®O 222,6 26 Bonorozackas o6macts 1 1,18

Cpennee no cyobexram P® 218,9 27 VY nesaHOBCKas 001aCTh 1 1,18

27 Caep/utoBckast 0051acTh 216 1,15 28 Benropockas 06nactb 1 1,18

28 Pecniybnuka Jlarectan 211 1,13 29 Tam06oBcKast 00J1aCTh 1 1,18

29 CraBpononbckuit Kpant 210 1,12 30 Ps3anckas o6nacTb 1 1,18

30 Openbyprckas obmactb 207 1,11 31 Pecrry6ninka Komu 1 1,18

31 3abaiikanbcKuii Kpan 190 1,01 32 Koctpomckast o6macTpb 1 1,18
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Koxa-Bo Toast oru6Jo Toas
PeiiTunr CyonbexT PO 10KapPOB, % > | PefiTuHT CyobekT PO JII0f1ei, %
e, Yell. '
Cpennee no cybnexram 186,4 33 r. CeBacTomoib 1 1,18
JaasneBocTounoro ®O
32 ApxaHrenbckas 001acTb 185 0,99 34 Pecriy6ninka MHrymerus 1 1,18
i . Cpennee no cyobexkram
33 Smano-HeHenkuii aBT. OKpyr 182 0,97 Nanbresocroanoro GO 0,8
34 Tomckast o01acTh 180 0,96 Cpennee no cyonexram 0,6
Cesepo-3anaanoro ®O
Cpennee 1o cyobexkram
35 JlenuHrpaackas o0JIacTh 177 0,95 TpuBokckoro ®O 0,6
Cpennee 1o cyobexkram
36 Amypckas obnactb 171 0,91 CeBepo-KaBka3ckoro 0,1
D0
Cpennee no cyobekram N N
CeBepo-3anaHoro DO 165,0 35 KpacHonmapckuii kpaii 0 0
37 ActpaxaHckas 00J1acTh 159 0,85 36 Pecnyonuka Tarapcran 0 0
38 Thepekas o6acTs 154 082 | 37 | XenrerMascuiickuii apt. 0 0
okpyr - FOrpa
Kemepogckas obacts -
39 Pecniy0Onuka Bypsitus 154 0,82 38 Kys6ace 0 0
40 Kupogrckas odnacts 153 0,82 39 TroMeHckast 00J1acThb 0 0
41 Y amyprckas Pecriybnuka 152 0,81 40 Pecniy6nuka Kpeim 0
42 Bosnoroackas o6iacts 147 0,79 41 Pecrrybmxa Caxa 0 0
(Axytus)
43 Bragumupckast obnactb 147 0,79 42 Pecniybnuka [larecran 0 0
44 SpocnaBckast 06s1acTh 147 0,79 43 CraBpoIonbcKuii Kpaii 0 0
45 MypmMmaHckas 001acTh 146 0,78 44 Openbyprckas obnactb 0 0
46 Bpsirckas obnacte 139 0,74 45 3abaiikanbCKuii Kpai 0 0
47 VnbsaHOBCKas 001aCTh 138 0,74 46 ApxaHrenbckasi 001acTb 0 0
48 Tlensenckas oGiacThb 135 0,72 47 ToMckas obnacThb 0 0
49 Benroponckast o6nacts 134 0,72 48 Jlenunrpackas o0acTb 0 0
50 YeueHckas Pecriybnnka 127 0,68 49 KupoBckast 061acth 0 0
51 CaxanuHckasi 001acTh 124 0,66 50 Pecniy6niuka Bypsitus 0 0
52 TamboBcKkas 061acThb 124 0,66 51 Y amyprckas Pecyonuka 0 0
53 Psazanckas o6iacTb 118 0,63 52 Brnagumupckasi 001actb 0 0
54 Hysamckas Pecniybmika - 116 0,62 53 MypMmaHcKasi 001aCTh 0 0
Yysamus
55 Tynbckast 00nacTb 115 0,61 54 Spocnasckasi 001acTh 0
56 Kyprauckas obnactb 114 0,61 55 Bpsirckas o6nactb 0 0
Cpennee no cybhexram 109,4 56 Tlensenckas 001acTh 0 0
CeBepo-KaBka3zckoro @O
57 Pecrry6nuka Kapenus 107 0,57 57 Yeuenckas PecrryOnmka 0 0
58 Pecnybnuka Xakacus 105 0,56 58 CaxanuHcKas 001acThb 0 0
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Koua-Bo Toast IToru6so Toas
PeiiTunr CyonbexT PO 10KapPOB, % > | PefiTuHT CyobekT PO JII0f1ei, %
efl. qeJl. '
59 Jlunenxas obiacTe 103 0,55 59 ‘ysamckas PecrryGmixa - 0 0
UyBammus
60 Pecyonuka Komu 101 0,54 60 Tynbckast 001acTh 0 0
61 OpnoBckast 00J1acTh 98 0,52 61 Kypranckas o0acTb 0 0
62 PecnyOnuka Teisa 97 0,52 62 Pecnyonuka Kapemust 0 0
63 CMorneHckas 00s1acTb 96 0,51 63 PecniyOnuka Xakacus 0 0
64 Kabapmmio-Bankapckas 96 0,51 64 Jlunenkas o6yacTe 0 0
Pecrrybnnka
65 MBanoBckas o0acTe 96 0,51 65 OpioBckast 00J1aCTh 0 0
66 KoctpoMmckast 00acTb 96 0,51 66 CMoneHcKas 001acThb 0 0
67 Kypekas o61acTs 94 050 | 67 | Kabapmmo-baikapcias 0 0
PecnyOnuxa
68 Kanunuurpaackas 001acTb 92 0,49 68 HBaHoBCcKas 00J1acTh 0 0
69 Pecriyonuka Cesepras 80 043 | 69 Kypekas o61acts 0 0
Ocertus - Ananus
70 Pecry6ixa Mapuii 1 76 041 | 70 Kamunuurpazcicas 0 0
00J1aCTh
71 Kamnyxckas obnactb 75 0,40 71 Pecrrybuxa CepepHas 0 0
Ocetus - Ananus
72 Pecriy6nuka Mopnosust 74 0,40 72 Pecniyonuka Mapwuit On 0 0
73 r. CeBacroroinb 66 0,35 73 Kanyxckast obnacts 0 0
74 Hosropojckas obnactsb 62 0,33 74 Pecniy6onuka Mopnosust 0 0
75 Kamyarckuii kpait 58 0,31 75 Hogroponckas obnacts 0 0
76 TIckoBckas 001acTh 54 0,29 76 KamuaTtckuit kpai 0 0
77 Pecriy6nuka Anrai 48 0,26 77 IIckoBckas obOnacTh 0 0
78 Pecriy6nuka Anpires 44 0,23 78 Pecriybnivka Anraii 0 0
79 Marananckas o0iaacTb 44 0,23 79 Pecniy6nuka Ajpirest 0 0
80 Egpeiickas aBT. 001acTh 41 0,22 80 Marazganckas o0aacTb 0 0
81 Pecriy6nuka Unrymerust 31 0,17 81 EBpeiickas aBT. o0nactpb 0 0
82 Pecriy6nuka Kanmbikust 22 0,12 82 Pecniy6ninka Kanmbikust 0 0
83 UyKOTCKHIA aBT. OKPYT 18 0,10 83 YyKOTCKUI aBT. OKPYT 0 0
84 Hewnenkuii aBT. OKpyr 16 0,09 84 Hewnenkwuii aBT. OKpyr 0 0
85 KapauaeBo-Uepkecckas 11 0,06 85 KapauaeBo-Uepkecckas 0 0

Pecniybniuka

PecnyOnnka

00IIIECTBEHHBIX

3JaHUM,

TCHACHIOMA II0 KOJIHUYCCTBY

C Y4€TOM HMHTCHCHBHOI'O POCTa SHCPrOBOOPYKCHHOCTHM HACCIICHHA, KUJIBIX H
QIICKTPOTCXHUICCKUX)

MOXAapOB, OYEBUJHO, COXPAHUTCA NPU CYIIECTBYIOIIEM TOJIOKEHUN TOXKAPHOU

NpOPUIAKTUKU JIEKTPOYCTAHOBOK.
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B Hacrosiiee BpeMsi CIIOXKUIACh CUTYyallMs, KOTJA 3JIEKTPOOOOPYIOBAHHE IO
OoJIbIIIeH YacTU HUKEM HE 0OCITY>KHUBAETCSI U HE KOHTPOJIUPYETCS C TOUKHU 3PEHHUSI €ro
MOXXKApHOM  NpoUIAKTUKU. OJIEKTPUKM Ha  OOBEKTax 3aHUMAIOTCS  €ro
o0CITy’)KMBaHMEM WM PEMOHTOM, KOTJ/Ia YTO-TO BBIXOJUT U3 CTposi. B 3TOM CBs3M,
OIHUM W3 OCHOBHBIX BOIIPOCOB SIBJISETCS OpraHu3alus CHUCTEeMaTHYEeCKOU
PO UIAKTUKHY MTOXKAPOB OT JIEKTPOOOOPYI0BAHUS KIJIBIX U OOIIECTBEHHBIX 3/TaHUM
C IPUMEHEHHEM TEXHUYECKUX CPEIICTB.

B cootBeTcTBUM co cratheld 4 TexHMUeCcKoro periiameHTa TaMOoKEeHHOTO COor3a
«O 0Oe3omacHOCTHM HU3KOBOJIBTHOTO obOopymoBanus» (TP TC  004/2011),
HU3KOBOJIBTHOE O0OpPYJ0BaHUE JOJDKHO OBITH pa3padOTaHO W HM3TOTOBJICHO TaKUM
o0pa3om, 4TOOBI MPU NMPUMEHEHUHU €ro M0 Ha3HAYEHUIO M BBHITIOJIHEHUU TPeOOBaHUMN
K  MOHTaXy, OKCIUTyataniuu  (MCIIOJB30BAHUIO),  XpPaHEHUIO,  IEPEBO3KE
(TpaHCTIOPTUPOBAHUIO) U TEXHUYECKOMY OOCIY>KMBAaHHUIO OTO 00OpyAOBaHUE
obecrnieunBaIo: OTCYTCTBHUE HEIONMYCTUMOTO PHUCKAa BO3HUKHOBEHHUS TMOBBIIICHHBIX
TEMIIEpPaTyp, AYTOBBIX pa3psAI0B WU M3IYYEHHH, KOTOpble MOTYT IPUBECTU
K TOSIBICHUIO OMACHOCTEW, OTCYTCTBHE HEIOIMyCTHMOrO pUCKAa MpHU Meperpyskax,
aBapUITHBIX peXMMax M OTKAa3aX, BBI3BIBAEMBIX BIMSHUEM BHEIIHUX U BHYTPEHHUX
Bo3JeicTByIonMX  (pakTtopoB.  Takke B JaHHOM  cTaTbe  OMpEJEJIeHO,
YTO HU3KOBOJIbTHOE 000PYI0BaHNE JOJDKHO OBITh pa3paboTaHO U U3TOTOBICHO TAKUM
oOpa3oM, YTOOBI OHO HE SBISAJIOCH HCTOYHMKOM BO3HUKHOBEHHS IMOXKapa
B HOPMAJIbHBIX U aBAPUHHBIX YCIOBUSIX PAOOTHI.

B  OonpmumHCTBE  CcilydaeB, IIOCIIE  MOHTaXka,  JJIEKTPOOOOPYIOBaHHE
HE ToABEpraercs MpPOPUIAKTHIECKUM OCMOTpaM, TEXHUYECKOMY KOHTPOJIIO,
OOCTY)KMBAaHHI0O H PEMOHTHO-TIPEAYNPEAUTENbHBIM  MeponpustusM. OmHaKo
CO BPEMEHEM C HUM MPOUCXOSAT OTPULIATEIbHBIE U3MEHEHUS. Y XYIIIIEHUE COCTOSIHUS
ANEKTPOOOOPYIOBAHUS ~ MNPUBOAUT K  HEPALMOHAIIBHOMY  HUCIOJIb30BAHUIO
ANIEKTPUYECKOW SHEPrUU U TMOBBIIIEHUIO YPOBHS MOKAPHOM OMACHOCTH, 4, 3HAYMT,
TpeOyeT 3a HUM CHCTEMAaTHU3UPOBAHHOTO HAOJIOICHMS.

B cootBercTBUU ¢ DenepanbHbiM 3ak0oHOM OT 21 mexabpst 1994 r. Ne 69-03
«O moxapHoil 0Oe3omacHOCTHY», NPOPUIAKTUKA T[OXKAPOB — COBOKYIHOCTD
MIPEBEHTUBHBIX MEpP, HAMPABICHHBIX HA UCKIIOYEHUE BO3MOXKHOCTU BO3HUKHOBEHUS

IIOXKAapOB U OI'PAaHUYCHHUC UX HOCHCHCTBHﬁ.


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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[lon cucremoll MpPOPUIAKTUKH MOXKAPHOM OMACHOCTH 3IIEKTPOOOOPYIOBaHUS
KWIBIX M OOIIECTBEHHBIX 3[JaHUN TMOHUMAIOTCS PETYJSIPHBIE, BBIIOJHAEMbIE
1o 3aJIaHHOMN nporpamme HaOIIOACHUS 3a AKCILTYaTUPYEMBIM
ANEKTPOOOOPYIOBAHUEM, IMO3BOJIAIOIINE ONPEAEHATh €ro (PaKTUYeCKOe COCTOSHHE,
MPOUCXONAIIME B HEM TMPOUECCHl W NPOrHO3UPOBATH HW3MEHEHUE COCTOSHUS
MO/ BIMSIHUEM pa3inudHbIX (akTopoB. Takue HaOMOAEHUS HEOOXOAUMBI, B MEPBYIO
ouepeib, s JIEKTPOOOOPYAOBaHHUS OOBEKTOB C MACCOBBIM MPEObIBAHUEM JTIOACH.

[ToxxapHas 0e30MacHOCTh OOBEKTOB PA3IMYHOIO HA3HAUYEHUS B 3HAYUTEIBHOU
CTENIEHU ONpEeAesieTCd COCTOSHHEM JKCIUIYyaTUPYEMOTO 3JEKTPOOOOpYA0BaHUS
U 3JIEKTPOYCTAHOBOK.

OCHOBHBIM  HampaBJeHMEM B oO0ecrneYeHUuH MOKapHOW  0e30MacHOCTH
AKCILTYaTUPYEMOTO  3JIEKTPOOOOPYAOBAHUS SIBISIETCS MAKCHUMAJIbHO BO3MOXKHOE
CHU)KCHHE BEpOSITHOCTH BO3HUKHOBEHHS TMOXKapa OT JJIEKTPOYCTAHOBOK B IIEJIOM
U OT OTJIETBHBIX ANEKTPUUECKUX U3/ICIUN.

Tam, rae ecTb KOHTaKTHBIE COCUHEHUSI B DJIEKTPOCETSIX, MPOLIECC OKUCICHUS
METAJUTMYECKUX TIOBEPXHOCTEM  OSJIEKTPOKOHTAKTOB U  TOABJICHHS J1e(PEeKTOB
HenpepbiBeH. be3 M0CcTaToyHOi TEeXHUYECKOW OCHAIIEHHOCTH W TOJTOTOBIEHHOTO
nepcoHasga B OOJBIIMHCTBE CIIy4aeB HEUCIPABHOCTHU AJIEKTPOOOOPYIOBAHUS MOKHO
OOHApY>XUTh TOJBKO MO XapaKTEPHOMY 3alaxy WA OO0YTJICHHOU 3JIEKTPOU3OJISINH,
YTO XapaKTePHO JJI1 aBapUUHBIX e(HEKTOB yKE Ha MOKAPOOMACHON CTaIHH.

BosnukHoBeHne NePEKTOB IMEKTPUUECKUX IENeHd U IIEKTPOOoOOPYIOBAHUS —
ATO €CTECTBEHHBIN MPOIECC, K KOTOPOMY HEOOXOAMMO OBITh TOTOBBIMH M KOTOPOE
HE0OXO0IMMO TIPEAYIPEKIATh 3a0J1arOBPEMEHHO.

B Hacrosimee BpeMs MOSBWINCH HOBBIE TEXHMUYECKHE CpPEICTBa,
MO3BOJISIONIME BBIBECTH MPOQUIAKTUKY MOXKAPOB OT 3JIEKTPOOOOpYNOBaHUS B
KHUITBIX
1 O0IIIECTBEHHBIX 37aHHUSIX HA HOBBIM YPOBEHb.

K oOciayxuBaHHIO 3JEKTPOYCTAaHOBOK JIOMYCKAIOTCA KBaJU(UIIUPOBAHHBIE
CHNEUUANIMCTBI, HMEIOIIUE Tpynmy 1o 3JekTpobe3onacHocTd He Humwke |,
MOATBEPKACHHYI0 COOTBETCTBYIOIMM YAOCTOBEPEHUEM.

OOcnenoBaHue 3JIEKTPOYCTAaHOBOK  JOJDKHO — IPOU3BOAMUTHBCS  COBMECTHO
C  KBAIM(QUUUPOBAHHBIM  MEPCOHAIOM  AJIEKTPOTEXHUYECKOTO  XO3SICTBA,

OTBETCTBEHHBIM 32 00CITYKMBaHUE AIEKTPOOOOPYIOBAHUS 3/IaHMUSI.
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1. ObaacTp npuMeHeHUs

Hacrosimue MeTtoauueckue peKOMEHJAIMM OIPEEIIIOT 0OIIMe MOJI0KEHUS
[0 OpraHM3alMi TPOPUIAKTHKU IOXKAPOB OT DIIEKTPOOOOPYIOBAHHS B IKHIIBIX
¥ OOIIECTBEHHBIX 3[JaHUSIX C TPUMEHEHUEM TEXHUYECKHUX CPEJICTB.

Hacrosimue METOUYECKHE PEKOMEHIAINH npeHa3HAYCHBI
JUI  WCTIONIHUTENIBHBIX OpraHoB cyObekToB Poccuiickoit ®exepaiuu, OpraHoB
MECTHOTO CaMOYTMpaBICHHs, OpraHU3aIluil M0 peaan3alui MOJTHOMOYUN B 00JIacTH
MOXKapHOH 0E€30MacHOCTH, a TaKKe COOCTBEHHUKOB (apEHIATOPOB) KUIBIX JOMOB
(xBapTHp).

OCHOBHBIMHM 3aJJayaM{ HCIIOJIHUTEBHBIX OpPraHOB CyOBeKTOB Poccuiickoii
deneparum, OpraHoB MECTHOTO caMOyTIpaBJICHUS, OpTraHM3aIIHA,
N0 TpOPUITAKTHKE TI0XKAPOB B KHUIbE, SIBISAIOTCS OOyYeHHE HACENIeHUS Mepam
HoXapHOH Oe30IacHOCTH, OCHOBaM I0’Kapo0e30MacHOro TOBEACHUS, a TaKkke
MH(QOPMUPOBAaHUE HACEIEHUS O Mepax MOKapHOI 0€301MacHOCTH.

Hacrosimpe wMeronuyeckue peKOMEHJAIMM  MOTYT  OBITh  IPUMEHEHBI
COOCTBEHHUKaMH JIOMOB (KBapTHp) M apeHIaTOpaMH IOMEIIEHHH Uil MpOBeIeHUs
CaMOCTOSITENIHOW ~ TEPBUYHOM OLIEHKM COCTOSIHUSL TOXKapHOH  Ge30MmacHOCTH
AKCIUTYaTUPYEMOTO dIIEKTPOOOOPYI0BaHUS.

B nacrosmmx MeTonu4eckux peKOMEHAANUAX 0] TEXHUYECKIMHU CPEACTBAMU
NpOQHUIAKTUKN TI0KapOB MOHMUMAIOTCS aIMapaThl 3alIUTHI AJIEKTPHUUECKUX IETIeH,
TETJIOBU3MOHHAS TUarHOCTHKA, TEPMOUHIUKATOPBI U TEPMOCHCTEMBI.

Hacrosmme Meronudyeckue peKOMEHIALMU HE SBISIIOTCS PYKOBOACTBOM
[0 TMPOCKTHUPOBAHUIO AJIEKTPOYCTAHOBOK 3JaHMM M  MOHTaXy anmaparoB
AIIEKTPUYECKON 3alIUTHI U IPYTUX TEXHUYECKUX CPEICTB.

[IpoexkTupoBaHHE U MOHTAXX 3JIEKTPOYCTAHOBOK 37aHHI JOJHKEH MPOBOAMUTHCS
B COOTBETCTBHUH C JEHCTBYIOIIMMU HOPMATUBHBIMU JOKYMEHTaMH.

Hacrosmme Meronuyeckue peKOMEHAAIMM HE SIBISIOTCS HOPMAaTHUBHBIM

JIOKYMEHTOM.
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2. OCHOBHBIC YJIEKTPOTEXHUYECCKHE MIPUYUHBI NT0KAPOB
0T 3JICKTPOOOOpPYA0BAHMS

[loxxapHass 0e30MacHOCTh OOBEKTOB PA3IMYHOrO HA3HAYEHHUS, B TOM YHUCIE
KWIBIX W OOIICCTBCHHBIX 3JaHWK B 3HAYUTCIBHOW CTETIICHH OMPEISIACTCS
COCTOSIHUEM SKCIUTYaTUPYEMOT0 AJIEKTPOOOOPYIOBaHUS U JIEKTPOYCTAHOBOK.

3HaHWE TEXHWYECKUX MPHYMH TI0KAPOB OT DJICKTPOYCTAHOBOK ITO3BOJISCT
opraHu30BaTh A3 (HEKTUBHYIO CUCTEMY TOKAPHO-MIPOPUITAKTUYECKUX MEPOTIPUSATHH.

K nmpuymHam mokapoB 3JIEKTPOTEXHUUECKOTO XapaKTepa OTHOCITCS

- KOPOTKOE 3aMbIKaHUE;

- Ieperpy3Ka IEKTPUICCKUX IETICH;

- 0OJIBIIIOE TTEPEXOAHOE COMPOTUBIICHHUE;

- HCKPCHHE;

- DJIEKTpUYECKas JIyTa;

- IepeHANPSHKCHHUE SJICKTPUICCKOMN CETH.

Kpome Toro, HeoOXOAMMO YUYHUTHIBATh, YTO MEPECHANPSHKECHUE JICKTPUICCKON
ceTd, OOJIBIIIOE MEePEXOJHOE COMPOTUBICHHE U TIEperpy3Ka ILEemd MOXXKET NMPHUBECTH
K KOPOTKOMY 3aMbIKaHWIO, BO3HHUKHOBEHUIO JJICKTPUYECKOM AYrd, U HA00OpOT,
KOPOTKOE 3aMBIKAaHHUE MOXKET TMPUBECTH K TIEPErpy3Ke IJICKTPUUECKOU CEeTH,
K MCKPEHHIO, 00pa30BaHUIO JICKTPUYECKON AYTH, K MEPEXOY IEKTPUUIECKOTO TOKA
Ha METAJUIMYECKHUE 3a3€MJICHHbIC KOHCTPYKIIMU U T.1. [3].

To ecth, ogHU aBapuiiHbIE PEXKHMBI, MOTYT IEPEXOJWTh B JApyrue Oojee

OITIaACHBIC OTHOCUTCIIbHO BO3MOKHOCTH BO3HUKHOBCHHUS ITOKAPOB.

Kopomkoe 3amvikanue

Cpenn TOpUYMH TOXKAPOB  AJIEKTPOTEXHUYECKOIO  XapaKTepa KOPOTKOE
3aMBIKaHHUE SIBISIETCSI CaMBIM PACIPOCTPAHEHHBIM, XOTS HEPEAKO OHO MOXKET OBITh
Y CJIEICTBHEM KaKOW-IHOO0 APYroi aBapuitHOM CUTYaIlMU B AJICKTPUIECKOM IICTIH.

Kopotkoe 3ampikaHMe B DJIEKTPUYECKUX LENAX MOXKET BO3HUKHYTH
B pe3yibTaTe 3aMbIKaHUS MEXAy (a30BbIM W HYJIECBBIM MPOBOJIHUKAMH, 3aMbIKAHUS
¢a30BOTO MPOBOJHUKA HA «3eMITIO» [3].

NHpIMM  crioBamMHu, KOPOTKOE 3aMBIKAHME BO3HUKACT MPU COCAUHEHUHU
AJEKTPUYECKUX MTPOBOJOB C HAPYIIEHHOW W30JIIUMENH, COMPUKOCHOBEHUN MPOBOAOB

C MCTAUIMYCCKHMMHU 3a3CMJICHHBIMH KOHCTPYKLIHAMHU BI[aHI/Iﬁ hn COOPYKCHHUM,
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MOTIAIAHAM HA OTOJICHHBIC TPOBOAA TOCTOPOHHUX METALUTMYECKUX IPEIMETOB,
npoboe OOYIJIEHHOW WM HApyIIEHHOM HM3O0JALMM MPOBOAOB U JPYTHX
3JIEKTPOYCTAHOBOYHBIX U3JICIIUH.

[Tpu KOPOTKOM 3aMBIKAHHH MTHOBEHHO MHOTOKPATHO YBEIIMYNBACTCS CHUIIA TOKA
B IICTIM, TPOUCXOJHUT 3HAYUTEIIHHOE BBIICIICHUE TEIUIa, 3HAYMTEILHO BO3pacTaeT
TEMIIepaTypa TOKOMPOBOIAIINX JKHJI, YTO TPHUBOJUT K PACIUIABICHUIO HW3OJISIUU
DIIEKTPUYECKUX TPOBOJIOB M Kabened u €€ TMOCIeayIoleMy BOCILIAMEHEHHIO.
KopoTkoe 3ambikaHue, Kak TMPaBHIIO, COMPOBOKIACTCS XJIOMKOM, pPAaCIUIaBICHUEM
MeTajyla TMPOBOJHUKOB M BHIOPOCOM pACKAJICHHBIX YAaCTHUI[ W3 30HBI KOPOTKOTO
3aMBIKaHMS C TIOCISAYIOMIUM BOCITIAaMEHEHUEM OKPY KAOIIHUX MPEIMETOB.

HauGomnee pacnpocTpaHeHHbIC TPHYHMHBI, MO KOTOPBIM MOXET IPOU30UTH
KOPOTKOE 3aMbIKaHHE B KBAPTUPE, TOME, OOIIECTBEHHBIX 3JIaHUSX — 3TO MOBPEIKICHUE
U30JISIITU Y. [ToBpexneHue U30JISIIUN qarme BCETO TIPOUCXOTIUT
B MECTax, IJie¢ MPOBOJia MmeperudaroTcs. Takke K MOBPEKIACHUIO H30JSIUA MOXKET
NPUBECTH TEPEKPyUYMBAHUE IPOBOJIOB, CrMOaHHWE MPOBOAOB IO OCTPHIM YIJIOM,
MOBPEXKIEHUE HW30JSIMUA TPOBOJOB MPU TPOBEJECHUU PEMOHTHBIX padoT [4].
W3onsimuio MOTYT TOBPEAWTHh TPBI3YHBI WIM JOMAaIllHUE >KMBOTHBIE. Eie omHa
NpPUYMHA KOPOTKHUX 3aMbIKaHUM — MEPETPEB U, KaK CJIEICTBUE, Pa3pyIICHUE U30JISAIIUU.

HcTounukamMu 3aXWraHus TpU KOPOTKHX 3aMBIKAHUSX MOTYT SIBIATHCS
packajneHHble (TOpSIIME) 4YacTUIBl W Kalld MeTajlla TMpU  pacIUIaBICHHUH
B aBapUilHBIX peXUMax KU TMPOBOAOB (Kabeneil) Wi Mpu pa3pylIeHUU

AIEKTPOIIPUOOPOB.

Ilepezpy3ka snekmpuueckux cemeil

CoBpeMeHHBIE KBapTUPbhl U JIOMa HACBIIIEHbI MHOXECTBOM 3JIEKTPUUYECKUX
npubopoB. YacToii NpPUYMHON BO3HUKHOBEHHUS IIOKAPOB SIBISIETCS TeEperpys3ka
3JIEKTPOCETEH.

[Ieperpy3koi Ha3bIBAETCA TAKOE SIBIICHUE, IIPU KOTOPOM B 3JIEKTPUUYECKOMN CETH
BO3HUKAIOT TOKOBBIE HArPY3KH, MTPEBBIIIAOIINE JIUTEIBHO JOIMYCTUMBIE.

Haubomnee gacToi mpuunHOM, BRI3BIBAIOIIEH TIEPETPY3KY IIEKTPUICCKUX TICTICH
B JKWJIBIX M OOILIECTBEHHBIX 3aHUAX, ABJISIETCS BKIIOUECHHUE B DJIEKTPUUYECKYIO CETh HE
MPEAYCMOTPEHHBIX PAcYeTOM MOIIHBIX TOTpeOUTeNneld AIECKTPOIHEPTHH WU
BKJIIOYEHHE B OJIHY PO3ETKY HECKOJBKO OBITOBBIX MPUOOPOB OOJIBIION MOIIHOCTU

OJIHOBPEMEHHO.



17

B pesynbrare neperpy3ku IpOBOJA HArpeBaroTCs, BBIIEIAETCS OOJIbIIOE
KOJMYECTBO TEIJIa, MOT'YT IJIABUTHCS JKHUJIBI IPOBOJOB — 3TO MOXKET CTaTh MPUUUMHON

KOPOTKOI'O 3aMBIKAHMS, BOSHUKAIOT UCKPBI U KaK CIEICTBHE MOkKap [J].

bonvuioe nepexoonoe conpomuenenue (nioxou KOHmaxkm)

Bonbioe mepexonHoOe COMPOTUBICHHE — OTO CONPOTHUBJICHUE YYacTKa
ANIEKTPUUYECKOM 1IETIH B MECTE COSAMHEHHUS OT/ICJIbHBIX 2JIEMEHTOB (MeCTa COSUHEHUS
MPOBOJIOB, TOJICOCIUHEHHUS UX K AJIEKTPONPUEMHUKAM, KOHTAKTHBIM 3JIEMEHTAM U
T.II.) B KOTOPBIX, MPU HEMPABWIHBHOM HMX HCIOJIHEHUHU, COMPOTUBJICHUE BHIIIEC IO
CPaBHEHUIO C COMPOTUBIICHUEM DJIEKTPUUECKOM 1IEeTH 0 ITUX YUYACTKOB M MOCJIE HUX
[3].

Haubonee yacto Gosblnre mepexoHble COMPOTURICHUSI BOSHUKAIOT B MECTaxX
COCIMHEHUS TMPOBOJOB MEXaYy cOOOM, KOorja BMECTO MalKH, CBapKH, OMPECCOBKHU
WIM 32KUMOB TI0J] OOJITHI TPUMEHSIOTCS CKPYTKH TPOBOJIOB (OCOOCHHO OIacHa
CKpPYTKa MPOBOJIOB ¢ ATIOMUHUEBBIMU M METHBIMU JKUJIAMH ), B MECTaX MOIKIIOYCHUS
OpOBOJAOB K ammapataM 0e3 CHeHUalIbHBIX 32KUMOB M  HAKOHECYHHKOB,
B BBIKJIIOUATENSAX, IITENCEIbHBIX pa3zbeMax (po3eTkKax, BHIJIKaxX) Ha KOHTAaKTHBIX
AJIIEMEHTaX NP CHUKEHUW MPUJIAraeMbIX Ui BKJIIOUEHUS YCUIIUHM, HEIOBKIIOUCHHUS,
NOJIrOpaHus U T.Nl., B MECTaX KOHTAKTOB, BBITIOJIHEHHBIX C TIOMOIIBIO PE3LOOBBIX
COCIMHEHUN B 3JIEKTPOOOOPYJIOBAaHUHU, B KOTOPOM B MpOIECCe pabOThl MPOU3OIILIO
ocla0JieHre KOHTaKTa.

HenocpencTBeHHBIM HMCTOYHUKOM 3a)KUTAaHHS B 3TOM CIIy4ae MOTYT OBITb:
AJIEMEHTHl DJIEKTPOYCTAHOBOK, HArpeThie JO BBICOKOW TEMIEPATyphl TEIUIOM,
BBIJICJICHHBIM  JJICGKTPUYECKMM TOKOM B MeCT€  OOJIBIIOrO  IMEPEXOIHOIO
COTPOTHBIICHUS;  JJIGKTPUYECKHE  HMCKPHl WM  YaCTUIBI  PACIUIABICHHOTO
M HaKaJICHHOTO0 MeTajlla, BO3HUKAIOIIME B MECTE «ILJIOXOr0» 3JIEKTPUYECKOIO
KOHTaKTa.

Kpome Toro, Gompiioe mepexogHOe COMPOTHBICHHE MOXET OBITh MPUYMHOU

BO3HHKHOBCHHUSA KOPOTKOI'O 3aMbIKaHHU:].

Hckpenue (0yzo60it npoooii)

Hckpenne (ayroBoit mpo0OOi) B IJIEKTPOYCTAaHOBKaX — OTO BeChbMa
pPacIpOCTPAaHEHHOE SBJICHUE U MIPOUCXOAUT KaK MPH HOPMaIbHOU paboTe OTAETbHBIX
noTpeOuTeNie BIEKTPUUECKON HSHEpruu, 4Yalle BCEro NpUOOPOB UMEIOIINX

KOHHCKTOpHBIﬁ QJICKTPOABUTATCIIb IIPHU HCINNIOTHOM IIPWICIaHHMHW K HHM HICTOK, TaK
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U B aBapuilHOM pexuMe paboThl AJIEKTPONPUOOPOB, B MECTaX HEKAUYECTBEHHOTO
MPUCOCAUHEHUS  TMPOBOJAOB K  MOTPEOUTENSIM  DJICKTPUUYECKOM  DHEPTHUH,
IIPU  CONMPUKOCHOBEHUH OTACIBHBIX YYaCTKOB IMPOBOJAOB MEXIYy COOOM WM
C 3a3€MJICHHBIMM KOHCTPYKIUSIMU U T. 1. [3].

I[Ipyu uckpeHUHM NOPOUCXOAUT O0Opa30BAaHUE HUCTOUYHMKOB  3a)KUTaHUS,
o0JiajaloIuX YHEPTrUe U TeMIIepaTypoi JOCTATOUHBIX JIJII BOCIJIAMEHEHUS! MHOTHX
TOPIOYMX BEIIECTB U MAaTEPUAIOB.

NckpoBoil paspsii MOKeT 00pa3oBBIBATHCS MPU U3JIOME >KUJIbI Kabens u3-3a
yCTaJIOCTH MeTajjla, pa3pbiBa MPOBOJHHUKA TMPU UPE3MEPHOM PACTSIKEHUM Kabes,
00 TPHU MOBPEXKICHUU KUJIBI IOCTOPOHHUM TpeaAMEeTOM. B MoBpexaEHHON Kuie
BO3HMKAET Majblii 3a30p, MpoOWBaeMbli pabOYUM HAIpPSHKEHUEM, IMOATOMY TOK
0 TaKoMYy KaOelo MpOo0JDKAeT MPOTeKaTh, M OCTAETCSA OJIM30K K HOMHUHAIBHOMY
3Ha4YeHUI0. B 3a30pe BO3HUKAET TyrOBOM pa3psi, COMPOBOKIAIOUIANCA NHTCHCUBHBIM
BBIZICJICHUEM TEIJIa, YTO MPUBOAUT K JaTbHEUIIIEeMY pa3pyIICHUIO N30JIAINN Ka0ems 1

€TI0 BO3IrOpaHUIoO.

Inekmpuueckasn oy2a

DnekTpuyeckas ayra oopasyercs B pe3yibTaTe YCTOWYMBOTO AJIEKTPUUECKOTO
pa3psana MeXIy IBYMSI METANIMYECKUMHU DJIEMEHTAMH AJIEKTPUYECKOW YCTaHOBKH,
UMEIOIIMMU pa3Hbl€ MOTEHIHANBI. B 351eKTpruecKkoil Tyre MpoUCXOIUT UHTEHCUBHAS
MOHU3ALMS Ta30BOr0 MPOMEXKYTKA, IUIABIEHUE W TopeHue metaiia. Kpome toro,
NPOUCXOJUT HMHTCHCHUBHOE pPa30pbI3TUBAHUE pPACIUIABICHHBIX YacTHUI[ MeTajia,
UMEIOIUX OOJBIION 3amac TEeIIOBOW JHEPruu, KOTOpbIE IMOMaaas Ha TOpIOYne
Marepualbl, MOTYT 3a)K€4b HUX. OJEKTPUYECKass Jyra HMEET OYE€Hb BBICOKYIO
temrepatypy (1500-4000 °C) u MOXKET BOCIUIAMEHUTD MTPAKTHUCCKHU JTI000H TOPIOUniA
Marepuall, CONPUKACasACh C HUM HEMOCPEICTBEHHO, a TAKXKE MOCPEICTBOM JTyYHCTOM
TEIJIOTHI.

VYcroituuBast — aleKTpuUYecKass  Jayra  HMHOTIa  MOXET  BO3HMKATh B
anekTponpoBojax. [Ipu anekTpuyeckoi ayre mo HensM MpoTeKaroT TOKU KOPOTKOTO
3ambikanus. [ToaTomy npu oOpa3oBaHUU JIEKTPUYECKON IYT'M B aBApUITHOM pexXUME
B DJIEKTPUYECKOM 1M BO3ZHUKAIOT BTOPUYHBIC (TTOOOYHBIE) SIBIICHUS, XapaKTEPHbBIC
JUTs1 KOPOTKOTO 3aMblKaHus. B ciydasix, He MpeyCMOTPEHHBIX HOPMaJIbHBIM PEKUMOM
AKCIUTyaTalluM AJIEKTPOYCTAHOBOK, BOSHUKHOBEHUE AICKTPUUECKON AYTU Yalle BCEro

MPOUCXOAUT MTPU KOPOTKOM 3aMbIKaHHH [3].
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Ilepenanpascenue 6 31eKkmpuyecKkoil yenu

[lepeHanpspkeHre MOXKET BO3HUKATh: MPU KOPOTKUX 3aMBIKAHHSX, TIPH
MOTIAIAHAH  «BBICOKOTO» HAMPSOKCHUS Ha HHU3KOBOJIBTHBIC CETH; TPHU TPO30BBIX
paspsiaax; 3JIEKTPOMArHUTHON MHIYKITUH | JIP.

[ToxapHasi ONMacHOCTb TMEpPEHANpPSIKEHUS, B 3aBUCUMOCTH OT KOHKPETHBIX
YCJIOBHM, MOXET TMPOSBISITECA B  CICAYIOIIEM: TIOBBIIICHUU BEPOSTHOCTU
BO3HMKHOBEHHUSI KOPOTKOTO 3aMbIKaHMsI; YBEJIMYCHUU TOKOBOW HArpy3Kd Ha
OTJICJIbHBIX y4YacTKax JJICKTPUYECKOW II€Md W BO3MOYKHOCTH BO3HUKHOBEHUS
NEepErpy3Ku; MOBBIICHUH TEIJIOBBIICIICHHS B 3JICKTPOHArPEBATEIBHBIX YCTPOUCTBAX;
MOBBIIIICHUY BEPOSITHOCTH BOSHUKHOBCHHUS aBApUMHBIX PEKUMOB B JICKTPOIPHUOOpax
[3].

Henpagunwnana JIxkcnayamayus, KOHCHMPYKMUGHbIE HEOOCHMIAMKU U
HEeUCnPAsHOCHU IJ1IeKMPOU30e Uil

[loxapHas 0€30MacCHOCTh  AJEKTPUUYECKUX TNPUOOPOB  HAmpaBlieHa Ha
obecrieueHre NMPaKTUIECKON HEBO3MOXKHOCTHU 3aropaHusi, Kak caMOTo M3JIeus, TaK U
OKpYXaloled ero cpeabl, 4YTO JOJKHO OOecreunBaThCsl  KOHCTPYKIIMEH
ANEKTPONpUOOpa, BBHIOOPOM  KOMIUIGKTYIOIIMX M3JEIHM W MaTepuaioB ¢
TEMIIEPATYPHBIMH XapaKTEPUCTUKAMHU, COOTBETCTBYIOIIMMHU TEIJIOBOMY DPEXKUMY
pab6oTtsl. [Ipu 3TOM XapakTepucTUKaMu MOKapoOE30MaCHOCTH SIBIISIETCS] COOTBETCTBUE
TEMIIEPaTypbl Ha OCHOBHBIX JJIEMEHTAaX DJIEKTPUUYECKOTO MpUOOpa JOMYCTUMBIM
3HAYCHUSIM, KaK B pabodeM, TaKk U B aBAPUHHOM PEKUME €ro paboThI.

Bo3HuKHOBEHHE TIOKApOB OT DIEKTPUUYECKHX NPUOOPOB MOXKET OBIThH
OOyCIIOBJICHO: ~ KOHCTPYKTMBHBIMU  HEIOCTaTKaMH,  HApYyIICHHUEM  IPaBUI
OKCIUTyaTallui; HEKAYeCTBEHHBIM OSHEProcHaOeHueM (pe3KuMH KoJeOaHUsIMU
HAMpsHDKEHUST B DJICKTPUUYECKOM CETH, YTO MOXKET NPHUBECTH K BO3HUKHOBEHHIO
aBapUUHBIX PEKUMOB).

OCHOBHBIMH TPUIMHAMHU BO3HUKHOBEHUS TI0’KAPOB OT DJIEKTPUUECKUX U3ICITHMA
SBIIIOTCS: KOPOTKOE 3aMbIKaHWE B MPHUOOpax W NIHypax MUTaHUA, OOJbIIOe
MEePEX0IHOE COMPOTUBJIEHUE, ITEPErpy3Ka, UICKPEHNUE, HAPYIIEHUE TEILIOBOTO peKUMa
paboTel  AnekTponpuOopa  (YXYIOUIEHHBIM  TEIJIOOTBOM),  HEMOCPEICTBEHHOE
CONPUKOCHOBEHHE HArpeThIX [MOBEPXHOCTEH AJIEKTPONPUOOPOB C TOPHOYUMU
MaTepuallaMH;, BO3JCHCTBHE  TEIJIOBOTO  WM3IydeHUs mpubopa  (Hampumep,
ANEKTpooOOTrpeBaTeNiss) Ha TOPIOYME MaTEpHalbl; BBUJIET pACKaJCHHBIX YAaCTHII,

00pa3oBaBILIMXCS B pe3yJIbTaTe aBAPUHHOIO pexuma [3].
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3. Opranusanusi npoQUIAKTHKH I0KAPOB

3.1. O0mme moJI0KEHHU S

C 1 wmapra 2023 r. BCTymWwIO B  CHIY  IOCTaHOBJIEHUE
[IpaButensctBa Poccuiickoit @Pepepaunn ot 24 oktsaOps 2022 r. Ne 1885
«O  BHeceHMM  u3MeHeHMH B IIpaBWiia  IPOTMBONOXKAPHOTO  pEKHMMA
B Poccuiickon denepanumy.

I[TyHkT 2 yKa3aHHBIX W3MEHEHUW BBOAUT B lIpaBuia NpOTHUBOMOKAPHOTO
pexuma B Poccuiickoii denepanuu (nanee — [1I1P) HoBwINM myHKT 2.1 ciemyroiiero
conepxkanusi «PyKoBoaUTENb OpraHU3alMi OOECHEUYMBACT SKCIUTyaTalldio 3JaHuM,
COOPY>KEHUH B COOTBETCTBUU C TpeboBaHusiMu denepanbHoro 3akoHa « TexHuyeckui
perjaMeHT o TpeOOBaHUAX TOXKapHOW OezomacHOCTH» M (WMJIM) MPOEKTHOM
TOKYMEHTALINM.

C 7 suBaps 2023 r. Bctynwiu B cuily llpaBuna TeXHHMYECKON SKCILTyaTaluu
AJIEKTPOYCTAHOBOK TOTpeOHUTENe »siekTpuueckod »sHeprum (mainee — I1TD),
yTBEpKACHHbIE TIpukazoM Munsnepro Poccum Ne 811 ot 12.08.2022
«O06 ytBepxkaeHuu llpaBuy TEXHHUECKOM OKCILTyaTallMM  3JIEKTPOYCTAaHOBOK
noTpeOUTeNel AICKTPUICCKON IHEPTUMY.

B coorBerctBum ¢ nyHkroM 3 IITD TexHuueckas 3KCIUTyaTauus
ANEKTPOYCTAHOBOK BKIIIOYAET, B TOM 4YHUCJIE, HX PEMOHT M TEXHUYECKOE
o0cITy>)KUBaHHE.

B cootBercTtBumM ¢ mynkroM 7 IITD, mpu 3KCIUTyaTaliuu 3J€KTPOYCTAHOBOK
noTpeOuTeNnb TakkKe JODKEH OOECHeUnTh: COJEp)KaHUE 3JIEKTPOYCTaHOBOK B
HCIPaBHOM COCTOSIHMH M MX 0€30IMaCHYI0 IKCIUTyaTalluio; IPOBEICHHE TEXHUUECKOTO
O0OCTy)KMBaHMSI U PEMOHTA JJIEKTPOYCTAHOBOK B IEJISAX TOJAEPKAHUS MCIPABHOTO
COCTOSIHMA M 0€30IacHOM  3KCIUTyaTalMd  3JEKTPOYCTAHOBOK;  HAJIWYME,
WCMOJIb30BAHUE W TNOAACPKAHHE B  AKTYAJIbHOM COCTOSIHUM TEXHUYECKOU
JOKYMEHTAaIIMK, HEOOXOAUMOM JI SKCIUTyaTal[iu JIEKTPOYCTAaHOBOK.

B coorBerctBUM ¢ myHkToM 8 IITD nnsi HemocpeaCTBEHHOTO BBIMOJIHEHUS
00sI3aHHOCTEW MO OpraHu3allMKi SKCIUTyaTallud 3JIEKTPOYCTAHOBOK PYKOBOJUTEIb
notpeburtens (32 HUCKIIOYEHHEM  HWHAUBUAYAIbHBIX  HpeANpUHUMATENEH

1 GU3UYECKUX JIUI]) OPTaHU3alIMOHHO-PACIIOPSAIUTEILHBIM JOKYMEHTOM Ha3HAYAET 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

21

yyciaa  aJMUHUCTPATUBHO-TEXHUYECKOTO  TEpPCOHAlla  MOTpeOuTeNs  JIUIIO,
Ha KOTOPOE BO3JIOKEHBI 00S3aHHOCTH MO0 OpTaHU3alMK TPOBEICHUS BCEX BUIOB pabOT
B QJICKTPOYCTAHOBKAX MOTpeOuTeNs (ajiee — OTBETCTBEHHBIN 3a DJIEKTPOXO3SIIICTBO),
U ero 3amecturens. B cioydae ecnu motpeOuTelnb, OCYIIECTBISIIOMIUN SKCIUTYaTaIHIo
AIEKTPOYCTAHOBKH, SIBJISIETCS WHIUBUTyaTbHBIM peApUHUMATEIIEM,
00sI3aHHOCTh TI0 OpraHu3alluu HSKCIUTyaTalldd AJIEKTPOYCTAaHOBOK, OpraHU3alluu
IPOBEICHUS BCEX BUJIOB PabOT B JIEKTPOYCTAHOBKAX BO3JIAaraeTcsi HEMOCPEACTBEHHO
Ha TAKOT'0 MHAWBUYATBLHOTO MPEAPUHUMATES.

VYuuteiBas TpedoBanus nyHkta 8 [1TD, opranuzaiuto npoIakTUKH 0KapoB
OT DJKCIUIYaTUPYEMOTO JJICKTPOOOOPYNIOBaHUS PEKOMEHIYETCS BO3JIOKUTH Ha
OTBETCTBEHHOTO 3a JJIEKTPOXO3SUCTBO WIM HA UHIUBUAYAJBHOTO TIPEANPUHUMATEIIS,
HEIMOCPEJACTBEHHO YKCILTyaTUPYIOIIETO JIEKTPOYCTAHOBKH, a JIs (PUBHMUECKUX JIUIL —
HEIMOCPEACTBEHHO Ha (PU3UUYECKOE JINIIO, IKCIUTYaTUPYIOIIEE dJIEKTPOYCTAHOBKH.

B cootBerctBUM ¢ myHKTOM 9 IITD Ha OTBETCTBEHHOIO 3a 3JIEKTPOXO3SCTBO
JIOJDKHBI OBITh BO3JIOKEHBI IMOJTHOMOYHS 10 OpPraHU3aluu pa3paOOTKH U BEIACHUIO
JOKYMEHTAllMM 10 BONPOCAM OpTraHU3alUM JKCIUTyaTalluyd 3JIEKTPOYCTAHOBOK
U eec TMepecMoTpy (aKTyalu3alliu), OOCECIEUEHUIO BBIMOJHEHUS pPEMOHTa U
TEXHUYECKOTO 00CITY >KHBAaHHUS JICKTPOYCTAHOBOK.

B cootBerctBum ¢ mynktom 14 IITD, moTpeOuTens MOKEH OPraHU30BaTh U
OCYIIIECTBIAThL KOHTPOJIb COCTOSIHHSI €T0 AJIEKTPOYCTAaHOBOK, OCHOBAHHBIW, B TOM
qucIie, Ha pe3yJibTaTaX OCMOTPOB. BhIsSBICEHHBIC TIO pe3ybTaTaM KOHTPOJIS JAe(HEKThI
000pyAOBaHMS, YCTPOUCTB AJIEKTPOYCTAHOBOK JIOKHBI (DMKCHPOBATHCS B JKypHaje
ne(eKTOB ¢ ONpeIeTICHUEM OTBETCTBEHHBIX 33 YCTPAHEHHUE JIUI] K CPOKOB YCTPAHEHUS
ne(dEeKTOoB.

B cootBerctBum ¢ mynkrom 23 ITITD mnortpedutens M0KEeH OOECTICUHTH
MPOBEJECHNUE TEXHUYECKOT0 OOCIy>KMBaHUSI U PEMOHTOB OOOPYJOBaHUS U yCTPOMCTB
ANEKTPOyCcTaHOBOK.  OOBEM  TEXHUYECKOrO  OOCIHY)XHMBaHUS H  IJIAHOBO-
MpEeAYNPEUTEIbHBIX ~ PEMOHTOB  AJIEKTPOYCTAHOBOK  JIOJDKEH  OMNpPEIEsThCA
HEOOXOMMOCTBIO TIOJJCPKAHUS MCIIPABHOCTU M obOecrieueHus: 0e30MmacHoi padoThI

AIEKTPOYCTAHOBOK.
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B coorBerctBun ¢ myHkrom 27 IITD y mnorpebutens B OTHOIICHHUH
AKCITYaTUPYEMBIX MM JJIEKTPOYCTAHOBOK JIOJKHA OBITh B HAJIMYMM CIEIyIOLIas
TEXHUYECKAasi JOKYMEHTALIUS

CXEMBbI JIEKTPUUYECKUX COCUHEHUN U TEXHOJOTMYECKUX CUCTEM, B TOM YHCIIE
HOpMaJIbHbl€ (BpPEMEHHbIE HOPMAaJbHBIE) CXEMbl 3JEKTPUUYECKUX COCTUHEHUU
ANEKTPOYCTAHOBOK MOTPEOUTES;

KypHaibl ydeTa d3JIEKTpOOOOPYJOBaHUS C TMEPEUYUCIEHHUEM OCHOBHOIO
ANEKTPOOOOPYIOBAaHUS M C YKAa3aHUEM €ro TEXHUYECKHUX [JaHHbIX, a TaKxKe
MPUCBOEHHBIX €My HHBEHTAPHBIX HOMEPOB.

B cootBerctBumn ¢ mynktom 30 [ITD, Bce u3MeHEHHs B 3JIEKTPOYCTAaHOBKAX,
BBIMIOJTHEHHBIE B MPOLIECCE DKCIUTyaTallUU, JOKHBI OTPAKAThCS HA DJIEKTPUUYECKUX
(TEXHOJIOTMYECKUX, HCIOJHUTENBHBIX) CXeMax ¢ dYepTexax 3a IOJIUCHIO
OTBETCTBEHHOTO 32 JIEKTPOXO3SIMCTBO C YKa3aHUEM €T0 JOHKHOCTHU U JIaThl BHECEHUS
U3MEHEHUS.

Ha ocHoBanum myHkta 31 IITO  cooTBeTCTBHE  AIEKTPUUYECKUX
(TEeXHOJIOTMUECKUX) cXeM (uepTexeil) (aKTHUEeCKUM SKCIUTyaTallMOHHBIM JIOJHKHO
IIPOBEPSITHCA OTBETCTBEHHBIM 3a AJIEKTPOXO3SIMCTBO HE PEXKE OJHOTO pas3a B 3 rona
C OTMETKOMl Ha HUX O JaTe MPOBEPKU, YIOCTOBEPEHHOM €ro IMOJIHUCHIO.
IIpy HECOOTBETCTBUM AJIEKTPUUECKUX (TEXHOJOTHYECKUX) CXeM (UepTexeit)
(aKTUYECKUM SKCIUTYyaTallUOHHBIM OTBETCTBEHHBIM 32 AJIEKTPOXO3SUCTBO JOJIKEH
OBITH OOECIIeUeH MepecMoTp (aKTyaau3alus) yKa3aHHbIX CXeM (depTexeit).

[Tynkr 8 usmenenunii B [1IIP BBoguT B Hero HOBBIA NMyHKT 17.1 cinemgyromiero
coaepxkaHusi: «PykoBoguTenb opraHu3anuu 00ecleYrBaeT BEJCHHWE U BHECEHHE
uHQOpMaAIIM B JKypHAJI OKCIUTyaTalldd CHCTEM MPOTHUBOMOXKAPHOW 3aIllUTHI.
Jlonyckaercs BelIeHHE KypHalla SKCIUTyaTallMi CUCTEM IMPOTHUBOIMOKAPHOU 3alllUThI
B JIEKTPOHHOM BUJIE.

dopma BeleHUs KypHaia SKCIUTyaTallM CUCTEM IMPOTHUBOIOXKAPHOUN 3alllUThI
OTIpe/IeTIeTCS] PyKOBOJUTENIEM 00BEKTa 3aLTUTHI».

C uenpto oOecrieueHus Oe3aBapuiiHOM pabOThl  AIEKTPOOOOPYHOBaAHUS
OTBETCTBEHHOMY 3a 3JIEKTPOXO3SMCTBO HAa OOBEKTE 3AILUTHI PEKOMEHIYETCS BECTH

KypHaJ, B KOTOPOM YKa3bIBAKOTCS:


https://docs.cntd.ru/document/565837297#6520IM
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nepeyeHb KOHTPOIUPYEMOTO JIEKTPOOOOPYI0BaAHMUS;

JlaTa MPOBEPKU COCTOSTHUSI TIO’KAPHOM 0€30MacHOCTH 3JIEKTPOOOOPYI0BAHUS;

pe3yabTaThl MPOBEPKH COCTOSIHUS €ro MOKapHOU 0e30MacHOCTH, W3MEHEHUS
COCTOSIHUSI TIOKapHON O€30MacHOCTH JJIEKTPOOOOPYJOBAaHUSI 1O CPAaBHEHHUIO C
pe3yabTaTaMu IpeabyIIe MPOBEPKH;

OPEANPUHATHIE MEpPhl 10 TOBBIIMICHUIO YPOBHS TOXKApHOU O€30MacHOCTU
(mpoduitakTHYECKUuE MEPOIPUATHS, TEXHUUECKOE 00CTY)KUBaHUE, PEMOHT, 3aMEHA).

dopma BEJICHUSI KypHasa NpOPUIAKTUUECKUX OCMOTpPOB
ANEKTPOOOOPYIOBAHUS OMPEACIISICTCS PYKOBOJAUTEIEM OOBEKTa 3alluThl. BeneHue
KypHalla  TpPOPUIAKTHUYECKUX  OCMOTPOB  DJIEKTPOOOOPYIOBAaHUSI  MOXKET
OCYILIECTBIIATHCS B 3JIEKTPOHHOM BUJIE.

OTBETCTBEHHOMY PEKOMEHJYETCS COCTaBUTh TpaduK MNPOPUIAKTHICCKUX
OCMOTPOB 3JIEKTPOOOOPYIOBAHUS.

[lepnoguuHoCTh IPOBEACHUS PO HIaKTHUECKUX oOcneaoBaHui
PEKOMEHJyeTCsI YCTaHOBUTh B 3aBUCHUMOCTH OT COCTOSIHUSA OOBEKTa U CTENEHU
OTBETCTBEHHOCTH, HO HE pexke 1 pa3a B rog.

PexoMeHyeTcsi mpoBOAUTH BHEIJIAHOBOE MpoduiiakTHUeckoe oOcieoBaHue
OTJEIBHBIX DJIEMEHTOB JJIEKTPOOOOPYIOBAHUS TMOCIE KaXKIOrO0 UX PEMOHTA WIIU
3aMEHBI.

Pe3ynbpTaThl BHEMIAHOBOTO OOCIIENOBAHUS 3aHOCATCS B JKypHAll C yKa3aHHEM
PUYUHBI 00CIeI0BaHNUS.

Pexomennyercss mepel TMPOBEICHHEM OUYEPEIHOTO WM  BHEIUJIAHOBOTO
oOcneoBaHMsl O3HAKOMUTHCS C JAHHBIMU TPEABIAYIIET0 OOCIeAOBaHUSA. ITO
MO3BOJIUT TIPOCIIEANTH JUHAMUKY MOXKAPHOU 0€30MacCHOCTH 3JIEKTPOOOOPYAOBAHUS U
CBOEBPEMEHHO MPEIOTBPATUTH MOKAPOONACHYIO CUTYALIUIO.

B cootBercTBUM ¢ mynkToM 37 I1TD motpebuteneM MOKHBI OBITH COCTABICHBI
U YTBEPKJECHbl PYKOBOJIUTENIEM WM UHBIM YIIOJIHOMOUYEHHBIM JIUIIOM MOTPEOUTENS -
IOpUJINYECKOT0 Jula (MoTpeOUuTeneM - MHAMBHUIYATbHBIM MPEANPUHUMATENIEM WIH
bu3nUecKUM JHUIIOM) Tpauku OCMOTPOB M 00X0JI0B OOOpYIOBaHUS, 3IaHUMN

U COOPYKEHUM 3JIEKTPOYCTAHOBOK MOTPEOUTEIISI.
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HenocpenctBeHHO  MpOQUIAKTUYECKUH  OCMOTP  3JEKTPOOOOPYIOBaHHUS
MPOBOAUT KBAIM(DUIIMPOBAHHBIA CHEUUATUCT OOCTYKMBAIOUIEH OpraHu3aluu
COBMECTHO C OTBETCTBEHHBIM 32 3JIEKTPOX031UCTBO HA OOBEKTE.

Bce onepanuu ¢ 3nekTpoobopyaoBaHEM (MOHTaX alapaToB 3JIEKTPUUECKOM
3alllUThI, TEPMOMHJIUKATOPOB, TEPMOCHUCTEM, MNPOPUIAKTUYECKOE OOCITYyKUBAHUE,
PEMOHT, 3aM€Ha) JOJDKHBI MIPOBOJUTH  KBAIM(DHUIIMPOBAHHBIE  CHELUATUCTHI

o0CITy’KMBarOIIEeH OpraHu3auy.

3.2. lIpodpunakTuyeckue Meponpus TS

K npoduraktuueckum MeponmpHusSTHSIM TI0 TPEAYIPEKICHUIO TOKAPOB
OT 3JIEKTPOOOOPYAOBAHUS KUJIBIX M OOIIECTBEHHBIX 3IaHUM CIIEAYeT OTHECTHU:

- IEPUOJUYECKUI KOHTPOJIb COCTOSIHHSI W PabOTOCIIOCOOHOCTH amnmapaToB
3aIIMTHI AJEKTPUUECKON CETH;

- IPUMEHEHUE TEPMOUHIUKATOPOB U NMEPUOINYECKUN KOHTPOJIb UX COCTOSHHUS;

- IPUMEHEHUE TEPMOCUCTEM;

- IEPUOJUYECKOE MIPOBEECHUE TEIUIOBU3UOHHOMN JUArHOCTUKH
AKCILTYaTUPYEMOTO IIIEKTPOOOOPYIOBAHUS;

- KOHTPOJIb COCTOSTHUS UCIOJIb3YEMbIX AJIEKTPOIPUOOPOB, SIEKTPOIPOBOIKHU U
AIEKTPOYCTAHOBOYHBIX U3JIEIUN.

Ilpumenenue mepmounoukamopos

[lepen  mepBUYHOM  YCTAHOBKOM  TEPMOHMHAMKATOPOB  HA  BJIEMEHTHI
AIEKTPOOOOPYTOBAHUS HE00X0TUMO COOCTBEHHHKY 3JIEKTPOYCTAHOBKHU
WIM  JKCIUTyaTUPYIOIIEW  OopraHu3ainuu  pa3padoTaTh  MHPOEKT  MOHTa)ka
TEPMOHUHJIUKATOPOB C YKa3aHUEM TOYEK UX MOHTAKA U TUIIOB.

[IpoeKkT MOHTa)ka TEPMOUHAMKATOPOB PEKOMEHAYETCS BKJIKOUYNTH B IEPEUYEHD
OCHOBHOM TEXHUYECKON JOKYMEHTALIMH 3AIIUIIAEMON JIEKTPOYCTAHOBKH.

[IpoekT MOHTaka TEPMOUHAMKATOPOB CTAHOBUTCS YACTBKO MPOECKTHOU
nokyMeHTauuu. B coorBerctBuu ¢ myHKToM 2.1 1IIIP, BBE€1€HHBIM MMOCTAaHOBJIECHUEM

[IpaButennbctBa Poccuiickoit ®epepanuu ot 24 oktsa0ps 2022 roma No 1885,
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AKCIUTyaTalluio 3/JaHU B COOTBETCTBUU C TPEOOBAHUSAMM MPOCKTHON JTOKYMEHTAIUU
o0ecrieurBaeT PyKOBOJAUTEh OpraHU3AIUH.

I[Ipu mocnenytomieM  TPOBEACHUUM  PEMOHTHBIX  pabOT C€  3aMEHOU
TEPMOUHIUKATOPOB HEOOXOJIUMO OCYIIECTBIISTH B COOTBETCTBUU C TPEOOBAHUSIMH,
pa3pabOTaHHOTO MPOEKTa MOHTAXaA.

VY cTaHOBKY TEPMOUHIUKATOPOB JIOHKEH MPOU3BOAUTE IEPCOHAI, TOMYIIICHHBIH
K paboTe B JEHUCTBYIOIIMX AJIEKTPOYCTAHOBKAX, UMEIOIINN HEOOXOIUMbIC 3HAHUS U
HABBIKM MOHTa)ka TEPMOUHIUKATOPOB.

MoHTaX TEPMOUHIUKATOPOB, CIEAyEeT TMPOU3BOAUTHL HA OTKIOUYECHHOM
AIEKTPOOOOPYI0BAHUH (HATIPUMED, BBIBEJCHHOM B PEMOHT, IIPH MEPUOIUUSCKOM HIIH
BHEIUIAHOBOM TEXHMYECKOM OOCITY)KMBaHWM U T.1.) C¢ cobmogeHueM [IpaBui
0 OXpaHe TPY/a MPH IKCIUTyaTalHH dJIEKTPOYCTAHOBOK.

TepMonHAMKATOPBI, TPEUMYIIECTBEHHO, CIEAyeT pa3MellaTh Ha KOHTAKTHBIX
COEIMHEHUAX U KOHTAKTAX PACHPEIEIUTEbHBIX YCTPOUCTB; JOMYCTUMO pa3MELIEHNE
Ha KOpIycax HEKOTOPOro JJEKTPOOOOpYAOBaHMS, a TakKe MHBIX DJIEMEHTax
ANEKTPOYCTAHOBOK.

TepMouHaUKaTOPHl HEOOXOAMMO pa3MelIaTh TaK, YTOOBI OHM OBUIM XOPOIIO
BUJHBI TpPU BU3YAIHHOM KOHTPOJIE COCTOSIHUS TOXapHOW  O€30MacHOCTH
ANEKTPOOOOPYIOBAaHUS, B YACTHOCTH, TEPMOWHIUKATOPHBIC HAKICHKH CJEAyeT
pa3Memniath TakuM 00pa3oM, YTOOBI TEPMOWHIUKATOPHBIE METKH TEMIEpaTypHOU
MKadbl OBUIM  XOpOIIO BHUIHBI TpPH TPOBEJECHUU BHU3YaJbHOTO OCMOTpa
AIEKTPOOOOPYIOBAHMS.

[Ipu  pa3MmemnieHuu  TEPMOUHIUKATOPOB  CJleAyeT u30eraTb KOHTAaKTa
WX TIOBEPXHOCTH C JJIEMEHTaMH, KOTOpPbIE CIOCOOHBI BBI3BATH MX TOBPEKICHUE
B pe3yJbTaTe MEXaHMYECKOTO BO3AEHCTBHUS.

[lepen MOHTaXXOM TEPMOWHIUKATOPHBIX HAKIIEEK, HEOOXOUMO TIPOU3BECTH UX
BHEIIHUA OCMOTP Ha MPEAMET OTCYTCTBUS IOBPEKICHUU. TEepMOMHIAMKATOPHBIE
METKU TeMIIEpaTypHOU HIKAJIbl HAKJIEUKU HE JIOKHBI UMEThb OTMETOK JOCTHUKEHUS
Ha3HAYEHHBIX TeMnepaTyp (He JOJKHO ObITh U3BMEHEHUS 1IBETA METOK).

Hanecenne TepMOMHIUKATOPOB HEOOXOJWMO MPOU3BOAUTH B COOTBETCTBHUHU

C MHCTPYKULHMEH MO 3KCILTYaTallMd TEPMOUHIUKATOPA.
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B npouecce MoHTaxa HE TOIYCKAETCs:

- MEXaHUYECKOE MOBPEKACHUE TEPMOUHIUKATOPHON HAKIICUKY,

- HAHECEHHE TEPMOUHJUKATOPOB HA BJEMEHThl  AJIEKTPOooOOpYIOBaHUS,
HaXOALIUECS I10J1 HAIIPSIKEHUEM;

- pa3MellleHHe  TEPMOMHAMKATOPOB B  HENOCPEACTBEHHOH  Oim3ocTd
OT HarpeBaTeyIbHbIX MPUOOPOB.

B xypHasme yka3bIBacTCsd MECTO HAHECEHUs TEPMOMHAMKATOPA, IPEHe
cpalOaTbIBaHUs, UCXOJHOE COCTOSIHUE (LIBET, rPaJyMpoBKa M T.II.), JaTa HaAaHECEHUS,
CPOK HUCIOJIb30BaHUsI WIH ATy 3aMEHBI.

CocrosiHME TEPMOMHAMKATOPOB CIEAYET MPOBEPATHh IMYTEM BU3YAIBHOTO
OCMOTpa AEKTPOOOOPYI0BaHUSA C COOII0/IEHHEM TpeOOBaHUI MpaBUil OXpaHbl TpyAa
(B mepuo/1 BHIMIOJHEHHUS TUIAHOBBIX, BHEIJIAHOBBIX OCMOTPOB, B TIEPHUOJ] BHIOJTHEHUS
PEMOHTHBIX padoT).

IlepnoguynocTh 0CMOTpa 3JIEKTPOOOOPYIOBaHMS, 3aIIUILEHHOTO
TEPMOMHIAUKATOPAMH,  YCTAHABIMBACTCA  OPraHU3ALUOHHO-PACIOPAIUTEIBHBIM
JOKYMEHTOM  COOCTBEHHHKa  JJIEKTPOYCTAaHOBKM  WJIM  IKCIUTyaTUPYHOLIEH
OpTraHU3aIUEH.

[Ipu npoBeneHNM BU3YalbHOIO OCMOTpa 0co00€ BHUMaHUE CIEAYeT YIENATb
OTCYTCTBHUIO MEXaHUUYECKUX ITIOBPEKICHUM TEPMONHINKATOPOB, UX OTKJICUBAHUIO WIIN
OTCJIaMBAaHMIO, CPAOATHIBAHUIO TEPMOMHIUKATOPHBIX METOK.

OcHoBaHueM /il BbIBOJA OOOpPYJOBaHMSI B PEMOHT SIBISIETCS IPEBBILICHUE
TeMIEepaTyphl JNEMEHTOB 3JIEKTPOOOOPYAOBAHHUS.

[TpodumakTrdeckue MeponpusTUs MPEACTABICHBI B TaOIHIIE 3.
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IIpodpuiakTuyeckue MeponpusTus

Taoauua 3

Texnunueckue
cpeacTsa

IIpopunakruyeckoe MmeponpusTue

Pexomenayemasi
MePpUOJIMYHOCTH

JelicTBus IpH 00HAPYKEHUHU
HEHCIIPABHOCTH

ABTOMaTHYECKHE
BBIKJTFOUATEHN

Busyanbnslii 0CMOTP.

He nomxno ObITH Aedopmanuu Kopmyca, WU3MEHEHHUS
[BETa M OIUIABJICHUS H30JSIIUU IIPOBOJOB, CIENOB
neperpesa (U3MEHEHHMsI 1IBETa) KOHTAKTOB.

[IpoBepka COOTBETCTBMS  IapaMeTpoOB  ammaparta,
YKa3aHHOW B MapKHpPOBKE MapaMmeTpam 3JIEKTPUUECKOI
CETH T10 HAMPSKEHHUIO U TOKY.

[IpoBepka paboToCcrocoOHOCTH.

1 pa3 B 3 mecsia

[Tpu 0OHapyXKeHUH HEUCTIPABHOCTH IPOU3BECTU
3aMeHy arapara

VYerpoiictBa  3alIUThI
muddepeHInaTLHOTOo
TOKa

Busyanbsslii 0cCMOTD.

He nmomxno ObITh medopmammm Kopryca, W3MEHEHUS
1[BETa W OIUIAaBJCHUS W30JSLUUU IPOBOJIOB, CIIEIOB
neperpeBa (M3MEHEHHUS 1IBETa) KOHTAKTOB.

[IpoBepka CcOOTBETCTBHS ~NapaMeTpoOB  ammapara,
YKa3aHHOW B MAapKUPOBKE MapamerpaM 3JIEKTPHUYECKON
CeTH MO HaNpsHKEHUIO, TOKy, IuddepeHranIbHOMY
TOKY.

[IpoBepka paboOTOCIIOCOOHOCTH C TOMOIIBIO KHOTIKH
«Tect». [lpu HaxkaTunm Ha KHOMKY «TecT» yCTpoilCTBO
JIOJI’KHO CpadoTaTh.

1 pa3 B 3 mecsna

[Tpu 0OHapykeHHH HEUCTIPABHOCTH TPOU3BECTU
3aMEHY YCTPOMCTBA

YcTpoiicTBa  3alllUThI
OT AYroBOTO MpPoOOs
(uckpenus)

BusyanpHblil 0cMOTP.

He nomxHo ObITH Jedopmanuu Kopiyca, U3MEHEHUs
IBETa W OIUIABJICHMUS M30JLUU IPOBOJOB, CIIEIOB
neperpesa (U3MEHEHHs LIBeTa) KOHTAKTOB.

IIpoBepka COOTBETCTBUSA IApaMeTpPOB  amImapara,
YKa3aHHOM B MapKUpPOBKE IapaMeTpaM JJIEKTPUUYECKON
CETH 110 HAINIPSIKEHUIO, TOKY.

IIpoBepka pabOTOCIIOCOOHOCTH € TOMOUIBI KHOIKHU
«Tect» wnM INpU NOMOLIM TECTOBOIO YCTPOMCTBA,
BXOJAIETO B KOMIUIEKT nocraBku. [Ipu Haxatum Ha

1 pa3 B 3 mecsia

[Tpu oO6HapykeHHH HEUCTIPABHOCTH TPOU3BECTU
3aMEHY YCTpOMHCTBa
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Texnnueckue Pexomenayemas JeiicTBus IpH 00HAPY’KEHUHU
IIpodunakruyeckoe meponpusitue
cpeacTBa NEePUOAUYHOCTD HEHCIIPABHOCTH
kHonKy «Tect» ycTpoHMCTBO JIOJDKHO CpaboOTaTh.
IIpn BKIIIOYEHMM TECTOBOTO YCTPOMCTBA B PO3ETKY
3aIUIIaeMOH e YCTPOMCTBO JIOJIKHO CPpabOTaTh.
VYerpoiictBa  3amuThl | BU3yanbHBIA OCMOTP. 1 pa3 B 3 mecsaua | IIpu oOHapyxeHHUH HEMCTIPAaBHOCTH MPOU3BECTU

OT MEPCHAIPAKCHUA

He nomwxno ObITH Aedopmanuu Kopmyca, WU3MEHEHHUS
L[BETa W OIUIAaBJICHUS M30JSLUUU IPOBOJIOB, CIIEIOB
reperpena (M3MEHEHHUs 1IBETa) KOHTAKTOB.

[IpoBepka COOTBETCTBHS NapaMeTpoB  ammapara,
YKa3aHHOM B MapKHpPOBKE MapaMmeTpam 3JIEKTPHUECKOI
CETH T10 HANPSHKEHUIO, TOKY.

3aMEHY yCTpOWCTBA

TepmonHAUKATOPBI Busyanbnslii 0CMOTD. 1 pa3 B 3 mecauna | [Ipn 0OHapyXeHUH MEXaHUYECKUX

OTcyTcTBME MEXaHUYECKUX TTOBPEKICHU. TTOBPEKICHHI 17R107 HUCTCUCHUS Cpoka

[IpoBepka CpOKOB IKCILTyaTallMM TEPMOUHINKATOPOB B JKCILTyaTaluu IIPOU3BECTH 3aMeHy

COOTBETCTBUU C JJOKYMEHTALUEH U3TOTOBUTENS. TEPMOUHINKATOPA.

OTtcyTcTBUE U3MEHEHUS LIBETA TEPMONHANKATOPOB. B ciyyae U3MEHEHUS LBETa
TEPMOMHANKATOPAIPOU3BECTH  JEHCTBUS IO
pazneny 4.3  HacTosLUMX  METOAMYECKHX
PEKOMEH TAlH .

Tepmocuctembl BusyanbHblil o0cMOTp. 1 pa3 B 3 mecsina | [lpu 0OHaApYKCHUH MEXaHUYECKUX

OTcyTcTBHE MEXAaHMYECKUX ITOBPEKIECHUN JaTYUKOB. MOBPEXACHUI W UCTEYECHUS CpoKa

[IpoBepka CpoKOB  3KCIUlyaTallud  JaTYUKOB B AKCILTyaTalluy IPOU3BECTH 3aMEHY JaTUYUKOB.

COOTBETCTBHUU C JIOKYMEHTALUEW U3TOTOBUTENS.

OtcyrcTBHE M3MEHEHUS 1BeTa OILIaBJICHHH,

nedopmaruu.

TennoBusznoHHas [Ipoussectu TETJIOBU3UOHHYIO nuarHoctuky | He pexe 1 pazaB | Ilo pe3ylbTaram TEMJIOBU3UOHHOTO
JUArHOCTHUKA AKCILTYaTUPYEMOTO AIIEKTPOOOOPYTOBAHUS B roj 00ceJOBaHUS COCTABIISAETCS TPOTOKOJL.

COOTBETCTBUM C [6] wim Jpyroil aTTecCTOBaHHOMU
METOJAUKON TETUNIOBU3MOHHON JUATHOCTUKH.

[TpoToKON JOJKEH CcoAep)KaTh CIETYIOUIYIO
UH(pOpMaLHUIO:
- HAUMEHOBaHUEe U
UCTIOJHUTEIS;

ajpec  OpraHM3aluu-
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Texnnueckue
cpeacTBa

IIpopunakruyeckoe MmeponpusTue

Pexomenayemas
NepHuoIUYHOCTh

JeiicTBus IpH 00HAPY’KEHUHU
HEHCIIPABHOCTH

- HOMEp JIMIEH3UW U AaKKpPEAWTAalUd Ha
MIPOBEJICHUE JTAHHOTO BHJA PabOT ¢ yKazaHUEM
JMaThl BBIJAYM, PETHCTPAIMOHHOTO HOMeEpa,
HAaUMEHOBAHWS OpraHa BBIJABIIETO JIUIICH3HIO U
MTPOBOIMBIIIETO aKKpEAUTAIINIO, Cpoka
NeHCTBHS,

- HOMEp OTYeTa, HOMEp JK3eMIUIIpa W JaTy
(cpoxn) npoBeneHus pabOTHI;

- HaMEHOBaHWe OO0CIEeNOBAaHHOIO OOBEKTa U

ero ajipec;
- CIUCOK  WCHOJHUTENEH C  yKa3aHUEeM
KBTI (UKALIHH;

- IEpe4YeHb CpEICTB M3MEpEHUI

UCTIOJIb30BAHHBIX  TMPH  OOCJCNOBaHHM, C
yKa3aHHEM JaThl TOBEPKH;

- 1es1b 00cTeIoBaHus (OMpeeIICHHE TTOKapHON
OTIaCHOCTH) M 00BEKTHI 00cenoBanus (yka3aTh
Kakoe ANIEKTPOOOOPYyI0BaHNE 3IAHHS
MOJIBEPrajioCh 0OCIICI0OBAHUIO);

- XapaKTepUCTUKH OOBEKTOB  00CIECIOBaHUS

(cocTosiHHe JIEKTPOOOOPYIOBAHUS,
HaIpsHKCHUE, TOK HarPY3KH H T.J1.);

- pe3yJbTaThI o0cienoBaHus (creneHpb
JNe(heKTHOCTH (moxapHou OTIACHOCTH ),

TEPMOTPpAaMMbl M COOTBETCTBYIOIIIME UM
dboTonzo0paxeHus, CNUcok AePeKToB IO
CTETICHU X M0KaPHOH OMACHOCTH).
Copeprxanue MPOTOKOJIA MOXKET JOTOJTHITHCS B
3aBHCHMOCTH OT 00CJIelyeMOro oObheKTa.
PasBuBmimecs gedexktel W jmedeKThl  Ha
HAYaJIbHON CTaqWM Pa3BUTHS PEKOMEHIOBAHO
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Texnnueckue Pexomenayemas JeiicTBus IpH 00HAPY’KEHUHU
IIpodunakruyeckoe meponpusitue
cpeacTBa NEePUOAUYHOCTD HEHCIIPABHOCTH

YCTPaHATb B XOJ€ IUIAHOBOIO OTKJIFOUYECHHS
ANEKTPOOOOPYAOBAHUSI.
B cnyyae oOHapyXeHHs 30HBI C aHOMaJbHBIM
MI0’KapOOTIaCHBIM IOBBIIICHUEM TEMIEPATYPBI
MpOW3BECTH  JACUCTBUSA 1O  pazgeny 4.3
HACTOSIINX METOJUYECKUX PEKOMEHIalAM.

DKcIyatupyeMble Busyanbnsii OCMOTp AIIEKTPONPHUOOPOB u | Ilepen kaxasiM | [Ipu oOHapyXEHUM HEUCHPABHOCTH BBIBECTH

ANEKTPONPUOOPEl U | DIEKTPOYCTAHOBOYHBIX  HW3JENUNA  (QJIEKTPUUYECKHX BKJIFOUEHHEM puOOp M3 IKCIUTyaTal|H.

AIIEKTPOYCTAHOBOYHBI | PO3ETOK). anexkrponpudopa | [IpousBecTH peMOHT UK 3aMEHY HEUCITPABHOTO

€ U3JIenus He nomxno ObITH Aedopmanuu Kopmyca, WU3MEHEHUS Y BO BpeMs 3IIEKTPOOOOPYIOBAHUS.

[BETA W OIUIABJICHUS HW30JIALMU MPOBOJOB U IIHYPOB | AKCILIyaTalluu

MMUTaHU,
KOHTAaKTOB.
He nomkxHO OBITH MOBPEXKACHUS WU30JSAIUN MMUTAIOIINX
MMPOBOJIOB U ITHYPOB MTUTAHMUS.

PoszeTkn mOmKHBI OBITH HAACKHO 3aKPEIUICHBI, HE
JOJDKHBI HMMETh  OIUIaBJICHMH W MEXaHMYECKHX
MOBPEKICHU .

[IpoBepka cooTBETCTBHSI TapaMETPOB IEKTPOTIPHOOpa,
YKa3aHHOW B MapKHPOBKE IMapamMeTpaM JJICKTPUUECKON
CETH T10 HAMPSHKEHUIO U TOKY.

Hcnonp30Bath AJIEKTPONPUOOp 1O HA3HAYCHHIO B
COOTBETCTBUU C MHCTPYKIIMEH MO IKCIUTyaTaIl|H.

clenoB TmeperpeBa (M3MEHEHHUS IIBETA)
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Konmponb cocmosanua cucmemul 3a3emieHus

B mponecce skcmuryatanuy 3J€KTPOYCTAHOBOK BO3MOKHO BO3HHUKHOBEHHE
HEHUCIIPABHOCTEN U aBAPUMHBIX CUTYAlUU, IPUBOJAILNUX K TOKOBBIM yTedyKkaMm. B aTon
CBA3U, B KaXJOM JIOME JOJDKHBI BBIIOJIHATHCS 3ALIUTHBIE MEPONPUATHS, OAHUM M3
KOTOpBIX SIBIAETCS KOHTYp 3a3zemiieHus. OH oOecreyuBaeT 3alluTy JIOJEH OT
MOPaXKEHUs JIEKTPOTOKOM, a IPUOOPHI U 000PYAOBAHHUE OT MEPENaT0B HAMPSKEHUS.
KoHTyp 3a3emiieHMs, MOXKET YCTAaHABIMBATbCS OTAEJIBHO WIH COBMECTHO C
YCTPOWCTBAMHU 3aLIMTHOIO OTKIKOYEHUs. KOHTyp 3a3eMIIEHHsT MOHTUPYETCS B
cootBeTcTBHH € [TYD.

B cootBercTBuM ¢ I1YD nns neneil opraHu3ani KOHTYpa 3a3€MJICHHS MOYKHO
BOCITOJIb30BAThCSl €CTECTBEHHBIMU 3a3€MJIMTENSIMUA, HANPUMEDP, PACHOJIOKEHHBIMU
PSAZIOM METAJUTMYECKUMHU U KeJIe300€TOHHBIMU KOHCTPYKIMSIMU. bonbias yacts ux
NOBEPXHOCTH JOJDKHA KOHTAaKTHUpOBaTh € TpyHTOM. B cBowo ouepens, I[IYD
YCTAHABIMBAET, YTO M3JEIHS U3 KEIe300€TOHA, HAXOJSMIIUECS MO/ HANpsSKEHUEM,
TpYOONIPOBO/ABI /JII TPAHCIIOPTUPOBKU TOPIOYMX BEHIECTB, TPYObl KaHAIU3ALHUU U
OTOIUIEHUSI HE MOT'YT IIPUMEHSATHCS B KOHTYPE 3a3EMJICHHUS.

3anpeliaeTcss yCTaHAaBIMBAaTh 3a3€MJICHHE B KAaMEHHUCTBIX WM CKAJIbHBIX
IpyHTaX, MOCKOJbKY OHHU SIBJISIIOTCS MPOBOJHMKAMHU TOKa M 0OOJaaloT HU3KUM
COIIPOTUBIICHUEM.

HckyccTBeHHBIE 3a3€MIIUTENN MPECTABISIOT CO00M CUCTEMY METaUTMUYECKUX
KOHCTPYKIIMH, pa3MEIICHHBIX B 3eMJI€, Ha ONPEACIICHHBIX PACCTOSIHUSAX MEXKy COO0H
Y HE3HAUYUTEIBHOM yJIaJI€HUU OT OOBEKTA 3allUTHL.

JInsi U3rOTOBJIEHMST MCKYCCTBEHHBIX 3a3€MIIMTEIIECH NPUMEHSAIOTCA: KPYIJIbIE
NOPYTKH, TPyObl pa3HOrO CEUEHUS U Yrojdku. B HOpPMAaTUBHBIX JTOKyMEHTaXx
ONpEneAeTCs] MUHUMAJIBHO JOIYyCTUMOE CEYEHUE 3a3E€MIIUTEINICH, KOTOPOE OJKHO
YUMUTBIBATbCA NpU BbIOOpe MarepuanoB. Tak, i mpyTa, OLMHKOBAHHOIO 3TOT
napamerp cocTaBisgeT 6 MMZ, ISl IPyTa U3 0OBIYHOIO YepHOro Meraaia — 10 Mm?, a
JUISt TIPAMOYTOJILHOTO Tpokata — 48 Mm?. CTeHKH TPYO WM TIOJIKH CTAIbHBIX IPOKATOB
BBIOMPAIOTCS C MUHUMATBHON TOJITAHON 4 MM.

3a0uTbie IEKTPObI COCAUHSIOTCS MEXAY COOOM TOHKOM CTadbHOM IMOJOCOM,

TOJIIIMHON HE MeHee 4 MM.
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3anpeiiaeTcss HUCMOJAb30BaTh B KauyeCTBE 3a3€MIIAIONIMX MPOBOJHUKOB U
3a3eMJIMTENIed MPOPUIBHYIO apMaTypy. DTO CBS3aHO C KaJ€HBIM HAPYKHBIM CIOEM,
HMEIOIIUMCS  BO BCEX WM3JENUsAX OJToro Tuma. B pesynbrare, Hapymaercs
pacnpeniefieHue TOKa MO CEYEHHIO, a MPOIECC OKUCICHUS MPOUCXOAUT HAMHOIO
owicTpee.

Coenunenue [nerajedl M3 MpoKaTta YEPHOrO MeTajlla OCYLIECTBIsAETCA
¢ moMoulbio cBapku. CrajibHas Mojioca MpUBapUBAETCS K KOHLIAM 3a0HMTHIX B 3EMITIO
anektporaoB. He  gomyckaercss — uMcmoib30BaHHE ~— OOJITOBBIX — COEIMHEHM,
T.K. OHM OBICTPO OKHCISIOTCSA. B pesynbpTare, KOHTAaKT TepsieTCS, U 3a3eMIISIOIINMA
KOHTYp HauumHaeT paboTaTh Hed(PpdekTuBHO. [I0 OKOHUAHHM BCEX CBApPOUYHBIX PabOT
MecTa CBapKH 00pabaThIBAIOTCS CICIUaIbHBIMUA aHTUKOPPO3UUHBIMU cocTaBamu. J{iis
ATHUX LIeJIEH HENb3sl UCIIOJIb30BaTh KPACKy, OCKOJIbKY OHAa HapylIaeT CBS3b METaJlIa C
3eMJiel U cucTeMa 3a3eMiieHHs He OyaeT paboTaTh.

Henb3st mpou3BoauTh OKpAcKy 3a3eMIIMTENICH WM HAHOCUTh Ha HUX JPYyrue
MOKPBITHUS, CIIOCOOCTBYIOIINE CHIKEHUIO MPOBOAUMOCTH. OHAKO MOA ACHCTBHEM
KOPpO3WHU TOJIIMHA CTAJbHBIX JeTaliel MOCTENeHHO cHmkaercs. [loaromy ceuenue
ANEKTpOa MOAOUPAETCS C OMPEeIeTICHHBIM 3aracoM. Takum 00pa3om, o0ecreyrnBaeTCs
JOCTaTOYHO MPOJOJDKUTEIbHAS IKCIUTyaTalisl KOHTYpa 3a3eMJICHHUS.

Ecniu xoHTYp 3a3emieHHss JOMa COEIUHAETCA C  KOHCTPYKLIMSIMH,
PaCIONIOKEHHBIMU B YCIIOBUSIX arpeCCUBHON CpeIbl, OHU JOJKHBI OBITh 3alUIICHBI
CHEIUATBHBIM MTOKPBITHEM.

CymiecTBYIOT HA0OpHI 3a3€MJIUTENEH 3aBOJACKOIO U3TOTOBIICHHUS], COCTOSAIINE U3
LUETBbHOTSAHYTHIX IITHIPEH, TOKPBITHIX ME/BIO.

Bce 3azemusitonine npoBOAHUKH MOJKIIOYAIOTCS K €AUHOM IIMHE 3a3€MJICHHUS,
ucroiab3yeMo st komMMmyTtauuu. Cama IIMHA SIBISIETCS OOHUM U3 DJIEMEHTOB
pacrpeeanuTeNbHOTO IUTa U 3aKPEIUISETCs] HEMOCPEICTBEHHO Ha €ro CTEHKE.

J171s1 TOJTHOM rapaHTUH PEKOMEHIYETCS BbI3bIBATH CHEIUATUCTOB, OHU JTOJKHBI
COCTaBHUTH aKT MPOBEPKU. OTBETCTBEHHOCTH 3@ BBHITIOJHEHHBIE PAOOTHI HECET TOIBKO
WCIIOJTHUTENb.

BbITOBBIMU 3JIEKTPOU3MEPUTENBHBIMU TTPUOOpaMH 3aMepUTh 3(PPEKTUBHOCTD
3a3eMJICHHSI HEBO3MOXXHO, HAJ0 HUMETh COBPEMEHHBIE AJIEKTPOHHBIE YCTPOMCTBA,

TCXHHUYCCKHUEC BO3MOXKXHOCTH KOTOPBIX Ja0T BOSMOXKHOCTB 3aMCPATh TAKHC JAHHBIC.
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JIJ1sl 4aCTHBIX JOMOB CONPOTUBIIEHUE TOKA HE MOXKET MpeBbILATh 4 OMm.

[IpaBuna TeXHUYECKON OKCIUTyaTallMyd 3JIEKTPOYCTAHOBOK MOTpeOUTeNneH,
yTBepxkAeHHbIe [Ipukazom Munsnepro Poccum ot 13.01.2003 Ne 6 ycranaBimuBaroT
cienyronie TpedoBaHus K 3a3eMJISIOIIUM YCTPOMCTBAM U UX NPO(UITAKTUKE:

- 3a3eMJISIIOIHME YCTPOWCTBAa JIOJDKHBI COOTBETCTBOBATH TPEeOOBaHUSM
rOCYJapCTBEHHbIX  CTAHJAApTOB,  NPaBWJI  YCTPOMCTBA  DJIEKTPOYCTAHOBOK,
CTPOUTENBHBIX HOPM M TMpPaBWI U APYTMX HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB,
oOecreyuBaTh yCcaoBuUsl 0€30MACHOCTH JIIO/I€H, IKCIITyaTalluOHHbIE PEXUMBI paObOTHI U
3aIUTY 3JEKTPOYCTAHOBOK;

- OPHUCOEAUHEHHE 3a3eMJIAIONIMX TPOBOJHUKOB K  3a3eMIIMTENI0 U
3a3eMJISIOIUM KOHCTPYKILMSIM JIOJDKHO OBITh BBIMIOJIHEHO CBAapKOW, a K TJIaBHOMY
3a3eMJISIONIEMY 3aKMMY, KOpIycaM anmaparoB, MaimuH U ornopam BJI — 60aTOBBIM
coenuHeHueM (s oOecredeHus] BO3MOMKHOCTH TMPOU3BOJCTBA H3MEPEHUN).
KoHTakTHbIE CcOeAMHEHHS JOKHBI OTBEYAaTh TpPeOOBAaHUSIM TOCYJAPCTBEHHBIX
CTaHJapTOB;

- OTKpBITO MPOJIOKEHHbIE 3a3€MJIAIOLIME TPOBOJHUKU JOJDKHBI  OBITH
IPEJOXPaHEHbI OT KOPPO3UH U OKPALIEHBI B YEPHBIH LIBET;

- JUIsL OIpeNeNeHUs] TEXHUYECKOIO0 COCTOSHUS 3a3eMIISIIOIIETO YCTpOiicTBa
JOJDKHBI  TPOBOJIUTBCS  BHU3YyalbHbIE OCMOTPBI BHUAMMOW  YacTH, OCMOTpPbI
3a3eMJIIOIIET0 YCTPOMCTBA C BBIOOPOYHBIM BCKPBITUEM TPYHTa, H3MEpPEHUE
napaMeTpoB 3a3€MJIIOLIEr0 yCTPOMCTBA B COOTBETCTBUU C HOPMaMHU HCIHBITaAHUS
ANEKTPOOOOPYTIOBAHNS,

- BU3yaJIbHbIE OCMOTPBI BHUJIMMOM YacCTH 3a3€MJISIOLIEr0 YCTPOMCTBA JOJIKHBI
MPOU3BOANTHCA MO TpaduKy, HO HE pexe 1 pa3za B 6 MecsAlleB OTBETCTBEHHBIM 3a
anekrpoxo3saiictBo Ilorpebutenss wiau  paOOTHUKOM, WM  YIOJHOMOYEHHBIM.
IIpr ocMOTpe OLIEHMBAETCSI COCTOSIHUE KOHTAKTHBIX COEJUHEHHIN MEX]y 3alIUTHBIM
IIPOBOJHUKOM U OOOpYJOBAaHHMEM, HaJU4YM€ AHTUKOPPO3MOHHOIO MOKPBITHSA,
OTCYTCTBHE OOPBIBOB;

- I ONpelesieHUsT TEXHUYECKOIO COCTOSHHS 3a3€MILIOIIET0 yCTpPOMCTBA
B COOTBETCTBUM C HOPMAamMH MCHOBITAHUN  3JIEKTPOOOOPYAOBAHUS  JOJDKHBI
IIPOU3BOJIUTHCS:

HU3MCPCHHUC COIIPOTUBJICHUS 3a3CMILAIOIICTO YCTpOﬁCTBa;
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U3MEpPEHNE HAPSKEHUS IPUKOCHOBEHMUS (B 3JIEKTPOYCTAHOBKAX, 3a3€MIISIOIIEE
YCTPOMCTBO KOTOPBIX BBINOJHEHO 1O HOPMaM Ha HaNpsDKEHHE NPUKOCHOBEHMS),
IIpOBEpKa HaJIN4Ms Lenu MEXKIY 3a3eMJISIOILIUM YCTPOUCTBOM
U 3a3€MJIIEMBIMU DJIEMEHTAMH, & TaKXKE€ COCAUHEHUN €CTECTBEHHBIX 3a3€MIIMTEICH
C 3a3€MJIAIOIIUM YCTPONCTBOM;

U3MEpPEHUE TOKOB KOPOTKOIO 3aMBIKAHUSA DJIEKTPOYCTAHOBKHU, IPOBEPKA
COCTOSIHUSA MPOOUBHBIX NPEIOXPAHUTENEH;

U3MEpPEHHUE YAECIBHOIO COINPOTHUBIIEHUS TPYHTa B palOHE 3a3€MIISIOLIETO
YCTPOWCTBA;

- HW3MEpEeHMs INapaMeTpPOB 3a3eMJLAIOLIUX YCTPOWCTB - CONPOTHUBIICHUE
3a3eMJISIFOLIET0 YCTPOWCTBA, HANIPSKEHUE ITPUKOCHOBEHUS, IPOBEPKA HAIUYUSA LIETU
MEK1y 3a3€MIIMTEISAMU U 3a3€MJISIEMBIMU 3JIEMEHTAMU - IIPOU3BOJSITCS TAKkKe I10CIe
PEKOHCTPYKIIMM ¥ PEMOHTa 3a3eMJISIIOIIMX YCTPOMCTB, TMpU OOHApPYKEHHUH
paspylleHuss WJIM [EPEKpbITUS  M30JsTOpoB  BJI  snekTpuyeckom  Ayrom.
[Ipy HeoOXoaUMOCTH JOJDKHBI NPUHUMATBCS MEPBI 10 JIOBEACHHUIO IapaMETPOB
3a3eMJIAIOIUX YCTPONCTB 10 HOPMATUBHBIX;

- [IpU UCITIOJIb30BAHUU B 3JICKTPOYCTAHOBKC YCTPOﬁCTB 3alIUTHOT'O OTKIIFOYCHU A

(manee - VY30) nmomwKHAa OCYIIECTBISTECS €r0 TPOBEpKAa B COOTBETCTBUU C
PEKOMEHIAITUSIMHU 3aBOJIa-M3TOTOBHUTEIIS U HOpMaMu UCTIBITAHHH
AIEKTPOOOOPYIOBAHMS.

Buvioop kabeneit

B coorBeTrcTBMM €O  CTaTUCTUKOW OCHOBHOM IIPUYMHOW  IOXKapOB
OT DJIEKTPOM3ICIHNNA ABISIOTCS dekTpuueckue kadenu. [loatomy, mist obecrnieuenus
MO’KapHOU 0€30MaCHOCTH, HEOOXOUMO MPABUIILHO BHIOMPATh KaOEIbHBIC U3IEITHS TI0
TUITY UCIIOJIHEHUS U CEUCHHUIO TOKOMTPOBOASIIUX JKUIL.

[Tpu BeIOOpE THITA MCTIOTHEHUS Ka0Oemel 711 00BEKTOB Pa3TMIHOTO HAa3HAUYCHHUS
MOXXHO Bocmosib3oBaThcsi TpeboBanusmu ['OCT 31565-2012, B cooTBeTcTBUU
C KOTOPHIM B HOPMAaTHBHOW TOKYMEHTAIlMM Ha KaOeIbHOE W3JeNue MOJDKHA OBITh
yKa3aHa o00JIacThb €ro MNPUMEHEHUsS C YYETOM I[OKa3aTelied OMacHOCTH M THIla
ucnoiaHeHusa. B nmaHHoM crtangapte npuBeneHa Tabmuna «lIpeumyiecTBeHHbIE
o0JlacTh TPUMEHEHHUS KaOENbHBIX M3JEIMH C Yy4YeTOM HUX THUMNA HCIOJHECHUS»

MpeJicTaBiIeHHAs B TabuIe 4.
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Tabauuna 4
IIpenmyuiecTBeHHBIEC 00/1ACTH PUMEHEHUS Ka0eJIbHbIX M3/1eJIUi ¢

YY€TOM UX THIIA UCITOJTHCHUSA

Kiracc
Tun ucnonnenus .
TIOKapHOH [IpenmymecTBeHHas 00IaCTh TPUMEHEHHUS
Ka0EeJIBHOTO M3IEITHS
OIacHOCTH
Bes 0603HaueHUS 01.8.2.5.4 JIJIsl OMUHOYHOM MPOKITAJIKU B KAOEIBHBIX COOPYKCHUSIX U MPOU3BOJCTBEHHBIX
nomenieHusix. [ pynmoBast mpokyaaka pa3pemaercsi TOIbKO B HApyKHBIX
IJIEKTPOYCTAaHOBKAX M MPOU3BOJICTBEHHBIX MOMEIEHHUSX, TJ€ BO3MOXKHO JIHIIb
MEPHOINYECKOE MPUCYTCTBUE 0OCITYKHBAIOLIETO IepcoHaa, Mpu 3TOM
HE00X0/IMMO MPUMEHSTh MTACCUBHYIO OTHE3AIUTY
Hr(A F/R) [M1a.8.2.5.4 | JIns npoknajxu, ¢ y4eToM o0beMa roproueii Harpy3Kku Kadenei, B OTKPBITBIX
Hr(A) 1116.8.2.5.4 |KaOeIbHBIX COOPYKEHHUSX (ICTAKAIAX, FaNEPEsX) HAPYKHBIX
ur(B) 12.8.2.5.4 ANEKTPOYCTAHOBOK
Hr(C) [13.8.2.5.4
ur(D) [14.8.2.5.4
Hr(A F/R)-LS [M1a.8.2.2.2 | dns npoKIaaKu, C y4eToM o0beMa roproueld Harpy3ku kaoeneii, Bo
Hr(A)-LS [116.8.2.2.2 |BHYTPEHHHX DIIEKTPOYCTAHOBKAX, & TAKKE B 3/[AHUSAX, COOPYKEHHSIX U
ur(B)-LS 28222 3aKPBITHIX KaOEJbHBIX COOPYIKEHHUSIX
Hr(C)-LS [13.8.2.2.2
ur(D)-LS [14.8.2.2.2
ur(A F/R)-HF M1a.8.1.2.1 | Jns npokinajaku, ¢ ydeToM o0beMa roproueii Harpy3Kku kadesei, Bo
Hr(A)-HF 1116.8.1.2.1 |BHYTPEHHMX DJIEKTPOYCTAHOBKAX, & TAK)KE B 3aHHAX U COOPY/KEHHAX C
Hr(B)-HF M2.8.12.1 MAacCOBBIM IPeObIBAHIEM JIFOJCH, B TOM YHCIIE B MHOTO() yHKIIMOHAIBHBIX
(O)-HF H3.8.1.2.1 BBICOTHBIX 3JJaHUSIX W 3JIaHUSX-KOMITIEKcax
ur(C)- .8.1.2.
ur(D)-HF [14.8.1.2.1
ur(A F/R)-FRLS MM1a.7.2.2.2 | JInsg npokiajxu, ¢ y4eToM o0beMa roproueii Harpy3Ku kabesei, B cucreMax
ur(A)-FRLS [116.7.2.2.2 | TpOTHBOIOXAPHOH 3ALIUTHI, @ TAKXKE APYTUX CUCTEMAX, KOTOPBIE TOIKHBI
Hr(B)-FRLS 127222 COXPaHATh PabOTOCIIOCOOHOCTD B YCIOBHUSX IOXKapa
ur(C)-FRLS [13.7.2.2.2
ur(D)-FRLS [14.7.2.2.2
Hr(A F/R)- FRHF MMla.7.1.2.1
Hr(A)-FRHF 1116.7.1.2.1
ur(B)-FRHF 112.7.1.2.1
ur(C)-FRHF [13.7.1.2.1
ur(D)-FRHF 4.7.1.2.1
Hr(A F/R)-LSLTx [M1a.8.2.1.2 | dns mpokIaakd, ¢ yaeToM o0beMa roprodeii Harpy3ku kabenel, B 3aHusIX
Hr(A)-LSLTX [116.8.2.1.2 |METCKUX NOMIKOTEHBIX U 00pPa30BaTEIbHBIX YIPEXKIACHHUH,
ur(B)-LSLTx 12.82.1.2 CIICIIMATM3UPOBAHHBIX JOMaxX IIPecTapelblX 1 HHBAJIMIOB, OONBHALAX, B
B CHaNTBHBIX KOpITycaX 00pa30BaTeNbHBIX YUPEKICHUH HHTEPHATHOTO THIIA U
Hr(C)-LSLTx [13.8.2.1.2 JIETCKHX YUpeK/IeHHi
ur(D) LSLTx 114.8.2.1.2
ar(A F/R)-HFLTx Mla.8.1.1.1
Hr(A)-HFLTX 1116.8.1.1.1
Hr(B)-HFLTX 12.8.1.1.1
Hr(C)-HFLTX 113.8.1.1.1
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Kiacc
Tun ucnonuexnus .
TIOKapHOH [IpenmymecTBeHHas 00IaCTh TPUMEHEHUS
Ka0EeJIBHOTO M3/IEITHS
OIaCHOCTH
ur(D)-HFLTX 4.8.1.1.1
Hr(A F/R)-FRLSLTx |II1a.7.2.1.2 | JIas npokiaaku, ¢ y4eTOM 00beMa roproveii Harpy3Kku kaoenei, B CHCTeMax
Hr(A)-FRLSLTX [116.7.2.1.2 | mpoTHBOIIOXKAPHOI1 3aLUTHI, @ TAKXKE B IPYTHX CUCTEMAX, KOTOPHIE JOJIKHBI
ur(B)-FRLSLTx [12.7.2.1.2 COXPaHATh PadOTOCIIOCOOHOCTH B YCIIOBUSIX IOXKapa, B 3JaHHUAX JTETCKUX
Hr(C)-FRLSLTx [13.7.2.1.2 JIOIIKOJILHBIX 00pa30BaTENbHBIX YUPEXKACHHUH, CIIEIHATU3UPOBAHHBIX JIOMaX
ur(D)-FRLSLTX 14.7.2.1.2 TpecTapelbiX ¥ MHBAINUAOB, OONBHUIAX, CHABHBIX KOPITycax

Hr(A F/R)-FRHFLTx | IT1a.7.1.1.1 00pa3oBaTeNbHBIX YUPEKICHUI HHTEPHATHOTO TUIIA U JIETCKUX YUPEXKICHUI

ur(A)-FRHFLTX 1116.7.1.1.1
ur(B)-FRHFLTx M2.7.1.1.1
ur(C)-FRHFLTx 13.7.1.1.1
nr(D)-FRHFLTX  |[14.7.1.1.1

Ha snekTpoycTaHOBKY M 3JICKTPUUYECKHUE IS KUIIBIX U OOIIECTBEHHBIX 3aHUN
B TOPO/IaX U CEJIbCKUX HACCJIICHHBIX MyHKTaX HOMUHAJIbHBIM HanpsokeHuem 10 1000 B
NEepeMEeHHOro ToKa pacrmpoctpaHsitores TpeboBanusi CII  256.1325800.2016,
B COOTBETCTBHH C KOTOPHIM:

- BHYTPEHHHUE D3JIEKTPUUECKHE CETH JOJDKHBI OBITh HE PAaCIpPOCTPAHSIOIMINMU
TOPEHHE W BBHITIOJHATHCA KaOeIsIMH M TMPOBOJAAMU C JKWJIAMH W3 MEId WIH
TIOMUHUEBBIX craBoB Mapok 8030 u 8176, mmHONPOBOAAMU ¢ MEAHBIMU IIMHAMU
B coorBeTrcTBUM ¢ TpeboBanusmu I1YD, TOCT 31565, T'OCT P 50571.5.52,
I'OCT P 58019, CIT 76.13330, a Takke TpeOOBaHUSAMHU ODJIEKTPO- W TMOXKAPHOUH
0€30IMacHOCTH;

- CEYCHHUS TOKOMPOBOJAIINX MEIHBIX JKUJ M KU U3 ATIOMHUHHUEBBIX CILIABOB

Mapok 8030 u 8176 momxHBI OBITH HE MEHEE YKAa3aHHBIX B TAOJIHIIE 5;

Tabauuna 5
CeueHusi TOKONMPOBOASIIUX MEIHBIX KU U KU U3 AJTIOMUHUEBBIX CILUIABOB
mapok 8030 u 8176

Haumenslnee ceueHre TOKOTIPOBOIAIIUX KU
KabeJsielt ¥ IPOBOIOB, MM>
HaumMmenoBanne mMHAA
MeTHBIMHA JKUJIaMH U3 aIFOMHUHHEBBIX
KUJIaMU crutaBoB Mapok 8030 u 8176
JIuHuY TpyNnoBbIX ceTel OCBELICHUS 15 2,5
JIMHUM rPyNIOBBIX CETEN PO3ETOK 2,5 4,0
JIMHUYU OT 3TaXKHBIX JO KBAPTUPHBIX 2,5 40
IIUTKOB M K pPACYETHOMY CUETUHKY
JIunuu pacupenennuTeNbHON ceTn 4.0 6,0
(CTOSIKM) IJIs1 MTUTAHUS KBAPTUP
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normacs://normacs.ru/10E84#000000000000000000000000000000000000000000000000007D20K3
normacs://normacs.ru/12208#000000000000000000000000000000000000000000000000007D20K3
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- TIPU COCIMHEHUH MPOBOJIHUKOB C KUJIAMU U3 aTIOMUHUEBBIX CILUIABOB MapoK
8030 m 8176 ¢ >NEKTPOYCTAHOBOYHBIMHU W3ACIUSAMH, alllapaTamyd 3alIUThl U
CUETYMKAMHM PEKOMEHJYETCS HCIIOJIb30BaTh COEAMHHUTENIbHBIE YCTpOMICTBA B
cootBercTBUM ¢ TpeOoBanusamu 'OCT 31604 i KOoMMyTallud NPOBOAHUKOB U3
QJTIOMUHHUEBBIX CIUIABOB C KOHTAKTAMH JIJIsi MPOBOAHUKOB M3 MEJIH.

st oOecrieyeHus HAJEKHOCTU KOHTaKTHBIX COCTMHEHU M B
pacnpenenuTeNbHbIX KOpOoOKax cienyeT OCYIIECTBIISITh COEJIMHEHUE
TOKOIIPOBOJSIIIMX KW W3 CIUIaBOB amoMuHusa Mapok 8030 m 8176 mpu nmomomin
BUHTOB WJIH aIFOMUHHUEBBIX T'MIIb3, METOJIOM OMPECCOBKU UM UCIIOJb30BaTh CBAPKY.

[Ipy MOHTa)ke OTBETBISIEMBIX KaOeliel C KUJIaMH U3 aIFOMUHHUEBBIX CIUIaBOB
Mapok 8030 u 8176 momKHBI TPUMEHSITHCS C)KUMBI C OITMHKOBAHHBIMU KOHTAaKTaMH.

[Ipu BBIMOJHEHWH COETUHEHHM B JJIEKTPOMPOBOJKAX C TOKOMPOBOASITUMU
KUJIaMU U3 CIU1aBoB amtoMuHus Mapok 8030 u 8176, ecii TUIT AIEKTPOYCTAHOBOYHBIX
U3JICINI  CONEPKUT MeAHble WM JIATYHHbIE KOHTAaKThl, g oOOecredeHus
CTaOMJIBHOCTH KOHTaKTHOTO COEIMHEHHUS CIEAyeT MPUMEHSTH AJIEKTPOIPOBOISIINE
CMa3KH.

Menp uMeeT JIy4llyl0 NPOBOJUMOCTb, IO CPAaBHEHHUIO C AFOMUHUEM, YTO
oOecreuynBaeT Mpyu MEHbBIIIEM CEUYEHUHU OOJIBIIYI0 MAKCUMAIBHYIO TOKOBYIO Harpy3Ky.

MenHblii TPOBOJHUK MEHBIIE MOJBEPraeTCcsl OKUCICHUIO U CIIOCOOEH JI0JIroe
BpEMs COXpPAHATh KA4e€CTBO KOHTAKTOB NIPU COEIMHEHUU B PaCHpPEACIUTEIIbHBIX
KOpoOKax M Ipyrux npudopax.

B kunmpix u  OOIIECTBEHHBIX 3JaHUSIX C TMPUMEHEHHEM JIEPEBSHHBIX
KOHCTpYyKuMii B cootBeTrcTBUe ¢ CII 451.1325800.2019 u CII 452.1325800.2019
BHYTPEHHHE JIEKTPUUYECKUE CETU JTOJDKHBI OBITH HE PACIIPOCTPAHSIONIUMYU TOPEHUE U
BBITIOJIHATHCS KaOeasiMu U ipoBoAgaMu ¢ meaubiMu xuiamMu B 'OCT 31565, 'OCT P
50571.5.52, CI1 76.13330.

CIT 256.1325800.2016 nomyckaeT mNpuUMEHEHHE KaOETbHBIX W3IEIHN ¢
TOKONPOBOMSIIIMMHU ~ JKWJIAMU M3  QJIOMHUHUEBBIX CIUIABOB JJI1  OpraHu3aluu
BHYTPEHHHUX CETEW, HO HAKJIA/IBIBAET HA UX MOHTAX JIOMOJIHUTEIbHbBIE OTPAHUYEHUS.

Jlist obecnieyeHus] HAaIeKHOCTH DJICKTPOIIPOBOJIOK B 3aHMSIX, BBHITIOTHIEMBIX
MPOBOJIAMU U KaOeIIMHU C TOKOIMPOBOMSIIIIUMU KUJIAMU U3 CIUIABOB AJIFOMUHUS, TPU
MOHTaX€ JIOJDKHBI ~ UCIIOJIB30BAaThCA  JIMOO  BIEKTPOYCTAHOBOYHBIC — W3JIEIIHS,

KOHTAKTHBIC I'PYIIIbI KOTOPBIX HMCIOT CIICHUAJIBHBIC ITOKPBITHA, 06eCHe‘{I/IBaIOH_II/Ie
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CTAaOMJIBHOCTh KOHTAKTHOTO COEMHEHUSI KaK C MEAHBIMU, TaK U C TOKOMPOBOASIITUMHU
KWIAMH U3 CIUIABOB AJIOMUHHMS, YTO JIOJDKHO OBITh OTPaX€HO B MAapKUPOBKE
(manpumep, Cu/Al) nubo mpHU HCHOIB30BAHMM CEPUMHO BBITYCKAEMbIX B CTpaHe
YCTAaHOBOYHBIX W3JEIUN JOKHBI TMPUMEHSTHCS JOMOJHUTEIbHBIE TEXHUYECKUE
CpeacTBa, 00eCTICYMBAIOIINE CTAOUIBHOCTh KOHTAKTHBIX COCIMHEHUH.

I[Ipy  KOpOTKOM  3aMBIKAaHUM  MEIHBIC  JKWJBI  SBISIOTCS  Oosee
M0Kapo0e30MacHbIMU, Y€M >KHJIbI W3 aOMUHUEBBIX CIUIABOB 3a CYET MEHbLIEH
3Q)KATaTENIbHOW CHOCOOHOCTH YAaCTHIl MEIW IO CpPaBHEHUIO C 3a)KUraTebHOU
CIIOCOOHOCTBIO YaCTHUIL ATTFOMUHHUS.

C TOukM 3peHHs MOKapHOW O0e30MacHOCTH, NPEINOYTUTEIBHBIM SIBISETCA
IPUMEHEHHE KaOeIbHbIX U3/EINI C METHBIMU TOKOMIPOBOISAIIUMU KUJTAMHU.

Ha nosxxaphuyto 6€30nacHOCTb 3JIEKTPONPOBOIKU BIUSET MPAaBUILHOCTH BBIOOpPA
CEUYCHMs TOKOIMPOBOISAIIMX KUJI Kabeneil. HeBepHbIil BHIOOp cedeHHs KaOenst MOXKEeT
NPUBECTH K €ro MeperpeBy, OIUIABJICHUIO M3OJSIIUM W €€ BOCIUIAMEHEHHWIO MU K
KOPOTKOMY 3aMBIKaHHIO C TIOCIEAYIOIIUM BO3TOPaHUEM.

OCHOBHBIM TapaMETPOM, KOTOPBHIM HEOOXOAMMO YUYMUTHIBATH MpPHU pacuere
ceueHHs] KaOensi SBJISETCS JUTMTENIBHO JIOMyCTHMasi TOKOBas Harpyska, T.e.
MaKCHMaJlbHas BeJIMYMHA TOKa, KOTOPYIO Ka0eab MOKET MPOITyCKaTh 0e3 rmeperpena B
TEYCHHE JITTUTEIIBHOTO BPEMEHHU.

PacueTHbie AneKTprUUECKUE HATPY3KH JUISl PA3IMYHBIX JKHIIBIX U OOIIECTBEHHBIX
3naHui npeacTtasieHsl B pazaene 7 CIT 256.1325800.2016.

JIisi ipoBelleHHUs CaMOCTOSATEIBLHOTO pacyeTa CEeUeHUs: KaOensl Mo TOKY IS
YaCTHOTO JJoMa (KBapTUPHI) HEOOXOUMO BBITIOTHUTH CIIEAYIONINE ACHCTBUS:

- OIpeNeIuTh CYMMapHYI0 MOIIHOCTbh BCEX 3JEKTPONpPHOOPOB, KOTOpHIE
OJTHOBPEMEHHO MOTYT OBITh BKJIIIOYEHBI B CETh;

- paccuMTaTh CUITY TOKA, KOTOpas OyJeT MpOoTeKaTh MO Kabero Mpy BKIIFOYCHHUH
JAHHBIX JIEKTPONPUOOPOB;

- 110 TabJUIIE OTMPEETUTh HAN0O0JIee MOAXOIAIIEE CEUCHIE Kabers.

CymmapHasi MOITHOCTH dJekTpornpubopoB (P, BT) Bemcnsercs kak cymma
MOIIIHOCTEH OTAEIBHBIX MPUOOPOB, KOTOPHIE MOTYT OBITh BKIIFOYEHBI OJHOBPEMEHHO.
JlaHHBIE O MONIHOCTH KaXJOr0 DJIEKTPUUECKOTO NpudOpa YKa3bIBAIOTCSA B €ro

MacCIopTe, pPyKOBOACTBC I10 3KCILNIyaTalluu U T.II.
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Pacuer cunni Toka (1, A) mpoTekaroiero o kadesnto MpoBOoAUTCS 1Mo GopMyJiaMm:

it oqHOo(azHoM cetn HanpsbkeHnuem U =220 B
P % KH
U-cos@

I=

st Tpexdaznoit cetn Hanpsbkenuem U = 380 B
! o

L S
—JB_- U-cos@

711 OBITOBBIX JIEKTPONIPUOOPOB COS = 1.

Ky — k03 duiimeHT oJHOBpEeMEHHOCTH, T.€. KaKas 4acTh IPUOOPOB MOXKET OBIThH
BKJIFOUEHA OJJHOBPEMEHHO.

JIisi TIOBBIIIEHUS TOXApHOW O€30MacHOCTH, B pacyere JJIsi YacTHOTO J0Ma
(KBapTUPHI) MOKHO MPETOJIOKHUTH, YTO B CETh OTHOBPEMEHHO MOTYT OBITh BKJIFOUECHBI
BCE DJIEKTPUUYECKHE MPUOOPHI U MPUHATH Ko purment K, = 1.

3Has BEJIMYMHY TOKa, CEYEHHME TMpOBOJIa HAxoAAT 1Mo Tabmuue 6.
Ecnu okaxercs 4To pacueTHOE U TaOIMYHOE 3HAYEHHsI TOKOB HE COBIIAAAI0T, TO B 3TOM

ciydac BLI6I/IpaIOT Onmkaiiiiee Ooblllee 3HAYCHUE CCUCHMS TOKOHpOBOIIHHIGﬁ JKHNJIBI

Kabers.
Taoauna 6
Bb10op ceveHusi NpoBoa MO BeJUYHUHE TOKA
Ceucriie MenHbie XUIIbI POBOJIOB M Kabenen
TOKOTIPOBOISIIIIE Hanpsoxenue, 220 B Hanpsokenue, 380 B
it rcub, Mv? TOK, A MOIIHOCTbh, KBT TOK, A MOIIIHOCTh, 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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Ceyenie MenHbie )KHITBI TIPOBOJIOB U Kabemen
TOKOIIPOBOIAILE Hanpsokenue, 220 B Hanpsokenue, 380 B
i Kb, MM TOK, A MOIITHOCTh, KBT TOK, A MOIITHOCTb, KBT

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

4 28 6,1 23 151

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

Ecniu B 1gomMe HMMEIOTCS MOIIHBIE B3JIEKTPONPUOOPHI, HArpy3ka KOTOPBIX
cocrapnsger Oonee 1,5 kBT, mas uMX NMOAKIIOYEHHUS PEKOMEHIYETCS MCIOJb30BaTh
OTJIEIBHYIO JIMHUIO.

YacTo npuxoauTcs peniaTth 00paTHYIO 3a7a4y, KOT/Aa JJi U3BECTHOT'O CEUCHHUS
MIPOBOIHUKA, TIPOJIOKEHHOTO B JIOME HJIA KBAPTUPE, HEOOXOIUMO HAWTH MaKCUMAIbHO
JOMYCTUMYIO Harpy3ky. B aToM ciydae, mo TabmuiaMm JUisi JAHHOTO CEYEHUs
TOKOTIPOBOJISIICH XKWIbl KaOeiss HaxOJuM MaKCHUMAaJIbHO JIOMYCTUMYIO Harpysky.
3areM 3Hast MOIIHOCTH AJIEKTPUUECKUX PUOOPOB, ONpeesieM, KaKue U3 HUX MOTYT
OBITH OJTHOBPEMEHHO BKJIIOUEHBI B CETh.

CrnenyeT MOMHUTh, YTO MaKCHUMAJIbHBIM JOMYCTUMBIA TOK JJIsI CTAaHIAPTHBIX
OBITOBBIX JJIEKTPOYCTAHOBOYHBIX M3JENHI (BBIKIIOUATENN, PO3ETKH) paBeH 16 A.
[loaToMy BKIIIOYATh B OJHY PO3ETKY WJIM MOJKIIOYATh K OAHOMY BBIKIIOUYATEIIO

Harpy3ky oosiee 16 A, 9to /1t 0JHO(A3HOM CETH COOTBETCTBYET 3,5 KBT Hemb34.
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3.3. JeHcTBus npu o0OHapyKeHUH aBapuUiiHOIO pekuMa
B 3JIEKTPOO0OPYA0OBAHUU

ABapuiiHbII pexxuM padOThl IKCIUTYyaTUPYEMOI'O 3JIEKTPOOOOPYAOBAHUS MOXKET
MPOSBIIATHCS B BUJIE CPaOOTKHU anmnapaTtoB AJIEKTPUUECKON 3aIIUThl CETH, U3MEHEHUS
[[BETa TEPMOMHIUKATOPOB, OOHAPYKEHMSI 30H AHOMAJIBHOI'O HarpeBa 3JIEMEHTOB
ANEKTPOOOOPYIOBAaHUSL TPHU TEIJIOBU3UOHHOM JIMAarHOCTUKE, CPAa0OTKH JaTYMKOB
tepmocucteM. Kpome Toro, 06 aBapuitHOM pexxume padoThbl IIEKTPONPUOOpa MOKET
TOBOPHUTH TMOSIBIICHHE HA €r0 MOBEPXHOCTH, ITHYPE M BUIKU MUTAHMS OIUIABICHUH,
nedopMaliu KOpIyca, BOSHUKHOBEHUHU MPU paboTe HEXapaKTepHOro IIyMa  3araxa
TUTABSIICICS N30SI,

[Ipu3Haku aBapuitHOTO pekMMa paboThI AIEKTPOOOOPYIOBAHUS U IEUCTBUS MPU

X 0OHApYKEHUU MPECTABICHBI B TA0IUIE 7.
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Taoauma 7

IIpu3Haku aBapuiiHOr0 pe:KUMAa PadO0ThI JIEKTPOOOOPYAOBAHMS U ACHCTBUSA NPU UX 00HAPYKEHUU

IIpu3Hak aBapuHHOIO peKUMAa

Bo3mo:xHas Nnpu4inHa

PeKOMeH}IyeMbIe JeHCTBUSA

CpaboTan aBTOMaTH4eckuii BeIkiItouaTenb | KopoTkoe 3aMbIkaHue B LEMH. Oran 1.
[Ieperpyska B nenmu. - YCTaHOBMTb Kakoil TWUIl ~ ammapara 3aluThl  cpaboTal
(aBTOMaTH4eCcKuit BBIKJIIOYATEIb, YCTPOMCTBO 3aILUTHI
CpaboTaiio YCTPOHCTBO 3alUTHI | YTeuKa TOKa. muddepeHnanTbHOro TOKa, YCTPONUCTBO 3aIIUTHI OT MepEHANPSIKEHHUS,
g depeHInaIbHOro ToKa YCTPOMCTBO 3alIUTHI OT AYTOBOTO MPO00s (MCKPEHMSI)) WM 110 KAKOMY
KaHaJly MpOMU301LIO cpabaThiBaHUE, €CIU MPUOOP KOMOMHUPOBAHHBIMH,
CpaboTano ycTpoHcTBO 3amuThl OT | JyroBoit T.€. 00beIuHseT B ce0e /1Ba U OoJsiee TUIIa 3alIUThI;
JyrOBOTO MPO0O0st (MCKPEHUS) npoOoii(rocnea0BaTeabHbIH, - YCTaHOBHUTb OOCTOSITENTLCTBA MpPH  KOTOPHIX  MPOU3OIIIO
napasieabHbIN, Ha 3eMIIK0) WK | OTKIIOYeHHE. YTO MPOM301IIO pe] OTKIIOYEHHEM (TI0IKIIFOUEHHE NI
UCKpPEHHE. OTKJIIOUEHHE TOTpeOuTeNsl, MepIaHue CBeTa, aHoOMaibHas paboTa
anekTponpudopoB u T.11.)? Kakue Harpy3ku ObUTH TTOAKITIOYCHBI M OBLITH
Cpaborano  ycTpoHcTBO  3amuThl  OT | Ilepenaapl HAPSHKEHUS B pabote? Korma u ckoJIbKO pa3 cpabaThIBaJIM amnmapaThl 3aIUTh?
HepeHanpPsKEH s - MPOBECTH BU3YaJbHBI OCMOTpP IEKTPOOOOPYIOBAaHUS (LIHYPHI

MUATaHUSI, PO3CTKH, BBIKIIIOYATENIHM, KOHTAKTHBIE  COCJAMHCHHUS,
COCIMHUTENIbHBIC KOPOOKH, 3JEKTPONPUOOPHI) HA HAJTUYHE BHIMMBIX
MOBPEXKJICHUHM (M3MEHEHHE 1BETA WJIM OIUIABJICHHE W3OJISIIHUU, CIICIIBI
TEPMUYECKOTO BO3JICHCTBHS B pPE3yJabTaTe€ KOPOTKOTO 3aMbIKaHUS,
HCKPEHUS, TIEPErPy30K);

- €CIIM TpU BU3YaJTbHOM OCMOTpE OOHApYKEHBbI MOBPEXKACHHUS, TO
HEOOXOIUMO TMPUCTYNHUTh K YCTPAHEHUIO TPUYUH BBISBICHHBIX
MOBPEXKACHHU I i PEMOHTY (3ameHe) MOBPEKJICHHOTO
3NEeKTPOoOOOPYIOBAHUS;

- €CJIM TIPY BU3YaJIbHOM OCMOTpE MOBPEKICHHS HE 0OHAPYKEHBI, TO
HE0OX0IMMO TIPEUTH K dTamy 2.

Ortan 2.

[TpoBepuTh HaaeKaly0 paboTy anmapara 3aiuThl.

- JUI YCTPOWCTBA 3aUIUTHI OT MEPEHANPSIKEHUS U3MEPUTh 3HAYCHUE
HalpsDKEeHUsT TnuTaomed cetu. Eciu  3HaueHHWe  NUTAIOIIEro
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IIpu3Hak aBapuHHOIO peKUMAa

Bo3mo:xHas Nnpu4inHa

PeKOMeH}IyeMbIe JeHCTBUSA

HANpsDKCHUSI CETH BBIXOJUT 3a JHMANa30H yCTaBKU ammapara (HUKe
HW)KHETO IpeJieNia WIK BbILIE BEPXHEro), To npodiema B cetu. Ecmu
3HAYCHHE MUTAIOIIETO HAMIPSDKEHUS CETH JIS)KHUT B JIMANIa30HE YCTABKH,
TO anmapaT 3alUThl HEUCIIPABEH U €ro HeOOXO MO 3aMEHHUTH;

- Jud  ycTpoiicTBa 3amuThl U depeHIHaTbHOTO TOKa B
COOTBETCTBUU CO CTaHjapTtamu [7, 8] B KOHCTPYKIMH JOJIKHO OBbITh
IPEyCMOTPEHO  TECTOBOE  YCTPOWCTBO  (KHOIKA),  KOTOpPOE
obecreunBaeT MPOBEPKY pabOTOCIOCOOHOCTH amnmapara. Tak:Ke MOXKHO
MPOBEPHUTH PabOTOCIIOCOOHOCTh YCTPOWCTBA C TMOMOIIBIO TPHOOPOB
NPOBEPKH W WM3MEpPEHHs] MapaMeTpOB  YCTPOWCTB  3aIUTHOTO
oTKItoYeHUs. Eciu ammapar 3amuThl HEHCIpPaBEH, ero HeoOXOAMMO
3aMEHUTb.

- JUId YCTpOMCTBa 3allUThl OT JAYroBOro mpo0Oos NPOBEPUTH
paboTOCOCOOHOCTS ammnapaTra B COOTBETCTBUM ¢ MHCTPYKIIMEH 3aBOJia-
u3roroButenss. Hampumep, ¢ MOMOIIBIO TECTOBOIO YCTPOMCTBA,
BXOJSIILIEr0 B KOMIUIEKT IOCTaBKM MpUOOpa, MPU MOMOLIM TECTOBOU
KHOMKHU U T.A. Eciu anmapar 3aiuThl HEUCHPABEH, €ro HEOOXOUMO
3aMEHUTb.

- Ui aBTOMAaTHYECKOTO BBIKJIFOYATEIIS IIPOBEPUTH
paboTOCIOCOOHOCTD MeXaHu3Ma pacleruieHusl. B3eectn
aBTOMATHYECKUI BBIKIIIOYATENIb PYKOH U MOCie OTKIOYMTH ero. Ilpu
OTKJIFOYEHUU JOJDKEH OBITh CIBIIIEH XapaKTEPHbIH LIETYOK.

Ecnu anmapaTsl 371€KTPUUECKOM 3aIllUThl UCIPABHBI, TO HEOOXOMMO
nepeiTH K sTamny 3.

Oran 3.

ITpoBepka MprUcoeIMHEHHBIX Harpy30K (JIEKTPOIpUOOPOB).

- TPUCOEAMHATH K AJIEKTPUUYECKOH HEMH IMOOYEpPEeTHO IO OJHOMN
Harpyske, KOHTPOJIMpYs cpabaThIBaHUS allapaToB 3alIUTHI;

- IIpY BBISIBJICHUH Harpy3KH, BbI3bIBaoIIell cpabaThIBaHUE anmapara
3alUTHI, BEIBECTU HArpy3Ky M3 SKCIUTyaTalluH.
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IIpu3Hak aBapuHHOIO peKUMAa

Bo3mo:xHas Nnpu4inHa

PeKOMeH}IyeMbIe JeHCTBUSA

PesynmbraTel  mpoBEepKHM, @  TaKkKe  BCE  IPOBEACHHBIC
npoWIaKTHYeCKue W PEMOHTHBIE  pabOTBl  JOJDKHBI  OBITH
3apuKcHpOBaHBI B )KypHAJIE.

TepMOI/IH)II/IKaTOp HU3MEHUII UBET

[Ieperpyska nenu.
[ImoXo¥ KOHTaKT.

- BeiBecTH arekTpooOOpya0BaHuE U3 SKCILUTyaTaIiH;

- YCTaHOBHUTH OOCTOSTEILCTBA, MPU KOTOPHIX MPOHU3OIIET IIePErpeB
(kakve Harpy3kd OBUTM TOAKIIOYEHBI M ObUTM B paboTe, mpu
BO3MOYXHOCTH HW3MEPUTHh MPOTEKAIONIUH TOK C IEIbIO BBISBICHUS
NEPErpy3KH).

- TIPOBECTH BH3YAIbHBIH OCMOTp 3JIEKTPOOOOPYIOBAHUS, Ha
KOTOpPBIA HAaHECEH TEPMOMHIUKATOP Ha HAJIWYAE BUIUMBIX
MOBPEKICHUI (M3MEHCHHE I[BETA WM OIIABJICHUE W3OJIAINH, CIICIbI
TEPMHUYECKOTO BO3JECHCTBUS B pE3ylIbTaTe KOPOTKOTO 3aMbIKaHUS,
WCKPEHUS, TIEPErPy30K);

- €CIM MpU BU3YaJbHOM OCMOTpPE OOHApY)KEHbI MOBPEXKACHUS, TO
HEOOXOIUMO TMPUCTYNHUTh K YCTPAHEHUIO TPUYUH BbBISBICHHBIX
MOBPEXKACHUI u PEMOHTY (3ameHe) MOBPEKJICHHOTO
3NEKTPOOOOPYIOBAHUS;

- €CIIU MpU BU3YaJIbHOM OCMOTpE MOBPEXACHUS HE OOHAPYKEHBI —
MIPOBECTU OIIEHKY €r0 COCTOSHUSI U BBIMOJHUTH MPO(UIAKTHUYECKHE
paboTHI;

- YAAJIUTh CTApblii TEPMOUHAUKATOP U HAHECTH HOBBIIL.

B kypHane yka3aThb naTy OOHapyKeHHs TIeperpeBa, MNPUYHHY,
MIPOBEACHHBIC PaOOTHI (PEMOHT, 3aMeHa, MPOPHIAKTHIECCKUE PaOOTHI),
JaTy HaHECeHHS HOBOTO TEPMOMHAMKATOPA, COCTOSHUE HOBOTO
TEPMOUHIMKATOpa (1IBET, TPaAyupoOBKa H.T.I1.).

Honyqu CHUTHaJl HO)KapHOﬁ OIMaCHOCTH OT
TCPMOCHUCTCMBI

ITeperpy3ka.
I11moxoit KOHTaKT.

B cnyuyae nonydeHus curHana o neperpese:

- YCTAaHOBUTb MECTO, I'/Ie MPOU30IILIO CpadaThIBaHUE AATUHKA;

- 3aukcupoBaTh B JKypHaJe BpeMs, MECTO U HaMMEHOBaHHE
IEKTPO0OOPYIOBaHMS, HA KOTOPOM MPOU30IIIIO CpabaThIBaHUE;
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IIpu3Hak aBapuHHOIO peKUMAa

Bo3mo:xHas Nnpu4inHa

PeKOMeH}IyeMbIe JeHCTBUSA

- TPOU3BECTH OCMOTpP OOOpYIOBaHUS, IO MPHYUHE KOTOPOTO
MIPOU30IILIO CpabaThIBAHUE CUCTEMBI;

- TI0 pe3yJIbTaTaM OCMOTpA, B CIydae BBISBJICHHS HEHCIIPABHOCTH,
NPOBECTH PEMOHT, TEXHHYECKOE OOCTY)KMBAaHWE WM 3aMEHY
AIEKTPOOOOPYAOBAHUS;

- IOpu HGO6XOI[I/IMOCTI/I 3aMCHUTH JaT4YHUK C COOTBeTCTByI-OHIGI\/'I
OTMETKOM B )KypHAJIE.

[Ipy  mpoBeneHMM  TEIUIOBU3MOHHOU
JMarHOCTUKN OOHapy>KeH aHOMAaJIbHbII
HarpeB 3JIEMEHTa MEKTPOO0OOPyI0BaHUS

[Teperpyska.
IInmoxoit KOHTAKT.

[Ipu oOHapyXeHUH aBapUUHOTO TOXKapoomacHoro jaedexra
AIEKTPOOOOpyAOBaHUE HEOOXOJAMMO HEMEIJIEHHO BBIBECTH W3
OKCILTyaTalluu U IIPOBECTU PEMOHTHBIC pa6OTI)I.

[Tocne ycTpaneHHst HEMCITPAaBHOCTEM, MPUBEAIINX K BO3SHUKHOBEHHIO
nedekTa, PEKOMEHAYeTCS IPOBECTH IOBTOPHOE TEIJIOBU3MOHHOE
o0OcienoBaHue JaHHOTO OOBEKTA.

Pe3ynbrarthl MOBTOPHOM JMArHOCTUKH 3aHECTH B MPOTOKOJ C
yKa3aHUEM MPOBEJIEHHBIX PEMOHTHO-TIPO(UIAKTHUECKUX padoT.

PekoMeHayeTcss TOpOBOAWUTH  BHEIUIAHOBYIO  TEILIOBU3UOHHYIO
JTUArHOCTHKY OTIEJIbHBIX SJIEMEHTOB 3JIEKTPOOOOpYIOBaHUS IOCIIE
KaXXJ0r0 UX PEMOHTA WJIM 3aMEHBI.

Pe3ynbrarhl BHEIMIAHOBOM JAMAarHOCTUKH 3aHOCATCS B MPOTOKOJ C
yKa3aHUEM MPUYUHBI 00CTIeI0BaHNUS.

[Ipu pabote snexTpuyeckoro mpudopa
HAOMIOaeTCsl HE XapaKTepHBIA IIyM,
3amax MiIaBsIencs: U30JIALNH.

[lepenanp! HanpsKEHUS.
Hapymienne MpaBUIl
JKCIUTyaTaluu.
HeucnpaBaocTh
aneKkTponpudopa

OTKIIIOYUTD IEKTPOIPHOOP OT CETH.

OcMoTpeTh TPUOOp HA HATTMYUE HEUCITPABHOCTEH (OIIaBIICHUE HITH
MOBPEX/ICHHE M30JISIMH MUTAIONIETO IHYpa, AeGopManus Kopiyca u
T.J.).

[Ipu oOHapyXeHHH HEUCHPABHOCTH BBIBECTH MPUOOp U3
JKCIUTyaTaIuu.

[TpousBecTn pEMOHT WM 3aMEHY NPUOOpa.
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3aKJII0oueHHue

JUisi TOBBILIEHUS YPOBHS MOXKAPHOM 0€30MacHOCTH OOBEKTOB KHUIIOTO
CEKTOpa M OOLIECTBEHHBIX 37aHUIl HEOOXOJMMO MPOBEACHUE MEPOINPUSATUH IO
NpOoQHUIAKTHKE IMOXAPOB OT 3JICKTPOOOOPYAOBAHMS, B TOM YHCIEC HAa OCHOBE
COBPEMCHHBIX BO3MOXXHOCTECH BEIACHUS MOHUTOPHUHTA COCTOSIHHS ITOYKapHOM
0€30MacHOCTH, IKCILTYaTHPYEMOTO JIEKTPOOOOPYI0BaHUS.

K HUM OTHOCHTCS cHCTEeMaTHYECKH MOHUTOPHUHT MOXKapHOH 0€30MacHOCTH
AKCILTYaTHPYEMOTO 3JICKTPOOOOPYIOBAHUS JKHIBIX M OOICCTBEHHBIX 3MaHUN C
NIPUMCHCHUEM COBPEMEHHBIX TEXHHYECKHX CPEJCTB, @ UMEHHO TCTUIOBU3MOHHAS
JUArHOCTUKA, TPUMCHCHHE TEPMOWHIMKATOPOB JIJI1 BBISBICHHUS aBapUIHBIX
YYaCTKOB 3JICKTPOYCTAHOBOK. Takke HEOOXOAMMO BHEJPATh B IIHPOKYIO
NIPAKTUKY HOBBIC almapaTthl 3aIUThl DJICKTPHUECKUX CETCH — YCTPOMCTB 3alTUThI
OT JyrOBOTO TIPOOOSI ¥ MIePEHAIIPSKCHUS.

C uenbi0 TIOBBINIEHHS  MOXKApHOH  O€30MACHOCTH  JKCIUTyaTHPYEMOTO
ANEKTPOOOOPYIOBAHUS JKUIBIX M OOLIECTBEHHBIX 37aHUM, MNPOPUIAKTUIECKUM
OCMOTpaM JIOJHKHBI TOJIBEPraThCs BCE AJIEMEHTHI AJIEKTPOYCTAaHOBOK.

Meron mnpoduIaKTUKK JODKEH BBIOMPAThCS HCXONS U3  TEXHHUUYECKHX
BO3MOYKHOCTEH, yJI00CTBa BEICHHUS OCMOTPOB M 0O€30MACHOCTH OOCIYKHUBAIOIIETO
nepcoHaiga. Bo3MOXXHO TNpuMEHEHHE pa3HBIX METOJOB Ha OJHOM OOBEKTE, B
3aBUCUMOCTH OT KOHCTPYKIIMH M YCJIOBHM SKCIUTyaTaIUH.

CoueTaHre HECKOIBKMX METOJIOB MPO(PUIAKTHKHU MO3BOJISIET OoJiee 3P (HEKTUBHO
MIPOBOJIMTH MPOGUIIAKTUKY MOKAPHOH 0€30TTaCHOCTH 3JIEKTPOOOOPYA0BAHUS KHUIBIX
OOIIECTBEHHBIX 3/IaHU.

[IpumeHsis COBOKYMHOCTh Pa3IUYHBIX METOJOB MOKHO TOCTPOHUTH CHCTEMY
MOHUTOPUHTAa W TPO(PHUIAKTHKH TOXKAPHOH OMACHOCTH  AKCIUTyaTUPYEMOTO
AIEKTPOOOOPYIOBAHUS, OTPAXKAIONIYI0 COCTOSHHE TOXKapHOW  0e30MmacHOCTH
AIIEKTPOYCTAHOBOK W  TO3BOJISIONIYIO OCYIIECTBIISITh €0  MPOTHUBOIOXKAPHYIO

PO UIAKTHUKY.
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[Ipunoxenue

Onucanue TEXHUYECKUX CPEACTB MPeAyNpPeKIeHUS U NPOPUIAKTHKH
M0KAPOB OT YJIEKTPOO0OPY10BAHUA

ABTOMAaTHYECKHE BbIK/JIOYaTe M (AB)

ABTOMATHYECKMI BBIKJIIOYATENIb WM TPOIIE TOBOPS «aBTOMAT» - 3TO
KOMMYTALIMOHHBIN anmnapar, IpeJHa3HAuYCHHBIN JJIs1 3aIIUThI SJIEKTPUIECKON CETH OT
CBEPXTOKOB, T.€. OT KOPOTKUX 3aMbIKAHUH U MEPETPY30K.

ABTOMAaTHYECKUE BBIKIIOUATENIN OBIBAIOT C DJICKTPOMArHUTHBIM paclenuTesIeM
3aIMIIAIONIUM JIEKTPUUYECKYIO LIEMb OT KOPOTKOTO 3aMbIKAHHS U KOMOMHUPOBAHHBIM
pacuenuTesieM — KOrja JOIMOJHUTEIbHO C JJIEKTPOMAarHUTHBIM pacUEUTENEM

MMPUMCHACTCA TEILUIOBOM pPacucnuTeIib, 3amnma101u1/1ﬁ ICIIb OT IICPCTPY3KHU.
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1, 2 — BUHTOBBIE KJIE€MMBI JJIsl HOKITIOUEHHMSI;3 - MOJIBUIKHBIN KOHTAKT; 4 — HEMOIBH)KHBIM KOHTAKT;
5 - myroracurenbHas Kamepa; 6 - THOKUI MPOBOIHUK (MTPUMEHSETCS U1l COEANHEHUS MOIBUKHBIX
qyacTeil aBTOMaTUYEeCKOrO BBIKIIIOYATENS); 7 - KaTylIKa 3JeKTPOMAarHUTHOTO paclenuTens; 8 -
CepACYHMK SJIEKTPOMArHUTHOTO pacuenuTens; 9 - TemIoBod pacuenurenb (OuMmeTauinyeckas
wiactiHa); 10 - mexanu3Mm pacuenutens; 11 - pykosTka ympasinenus; 12 - ¢uxcarop (s
kperieHus apTomara Ha DIN-peiike); 13 - kopmyc.

Pucynok 1. YerpoiictBo AB ¢ KOMOMHUPOBAaHHBIM paclieIUTENIEM
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B cootBerctBumu ¢ TpeboBanusmu raaesl 3.1 I1YD, CII 256.1325800.2016,
CII 31-110-2003 ObITOBBIE 3JIEKTPOCETH AOJKHBI OBITh 3aIUIIEHBI OT KOPOTKUX
3aMbIKaHUW W meperpy3ku. [loaToMy sl 3alIUTHl SJIEKTPONPOBOAKHU KHUJIBIX U
OOIIIECTBEHHBIX 3/IaHUM CJEAyeT MPUMEHSTh aBTOMAaThl C KOMOWHUPOBAHHBIM
pPaCLETIUTENIEM.

B aBTOMaTHMuUEeCKOM BBIKIIFOUATENE, 3@ 3ALIUTY IEMHA OT KOPOTKUX 3aMBbIKaAaHUM
OTBEYAET JIEKTPOMATHUTHBIA pacuenuresib. OH COCTOUT U3 KaTYIIKHU C HAXOASUIUMCS
B €€ IEHTPE CEpACYHUKOM, YCTAHOBJIECHHBIM Ha CIEHHAIBHOW TMpYKUHE.
B HopmanbHOM pexume paboOThl, TOK, MPOXOJsd IO KaTyIIKe CO3JaeT
AJIEKTPOMArHUTHOE TMOJIe, KOTOPOE€ TMPUTATUBAET CEPACYHUK BHYTPb KaTYIIKH.
Cunpl  3TOTO  AJNEKTPOMArHUTHOTO TOJS  HEJOCTATOYHO YTOOBI  MPEOJ0JIETh
CONPOTHUBIICHUE TMPYKUHBI, HA KOTOPOW YCTAaHOBJEH cepacdyHUK. [Ipu KopoTkom
3aMbIKaHUHU TOK B B3JEKTPUYECKON 1€MW MTHOBEHHO BO3pPACTA€T /10 BEIWYMHBI B
HECKOJILKO pa3 MpPEBbIIAIONIEH HOMHUHAIBHBIA TOK AB, 3TOT TOK KOpPOTKOrO
3aMBIKaHUSI, TPOXOJAS MO KATYIIKE AJIEKTPOMArHUTHOIO PACLENUTENsl YBEIUYUBAET
AIEKTPOMArHUTHOE T0JI€, BO3AECHCTBYIOIIEE HA CEPJIEUYHUK 0 TAaKOW BEJIMYUHBI, YTO
€ro CHJIbI BTATMBAHMS XBAaTa€T HAa TO YTO ObI MPEOJIOJIETh COMPOTUBIICHUE MPYKUHBI,
NepEMEIAACh BHYTPb KATYIIKA CEpPACYHUK pa3MbIKaeT MOJBWKHBIA KOHTAaKT
aBTOMATHUYECKOTO  BBIKJIIOYATENsA, O00ecTouMBasg  IeMb.  DJIEKTPOMArHUTHBIN
pacCLENUTENb OTKIIFOYAET JIEKTPUUYECKYIO LEMb 3a J0JIU CEKYH/IBI.

3amuTy DJIEKTPUYECKOM 1eMu OT Neperpy3ku 00ecrneurnBaeT TEIUIOBOU
pacUEenuTellb aBTOMAaTUYECKOTO BBIKITFOUATEIS.

[leperpy3ka MOXET BOSHUKHYTh IIPU BKIFOYSHUH B CETh AJIEKTPOOOOPYIOBAHHUS
00II1ell MOITHOCTHIO MPEBBIMIAIOIICH JOMYCTUMYIO HATPY3KY JJIsl TAHHOM CETH, YTO B
CBOIO OYepeAb MOXKET IIPUBECTH K IIEPErpeBY IMPOBOAOB DPA3PYLICHUIO H3O0JIALUU
AJIEKTPOIPOBOJIKA U BOSHUKHOBEHHUIO MOXKapa.

TemoBo# paciienuTeNnb IPEICTABIAET COO0M OMMETATHYECKYIO TUNIACTUHY, T.€.
OH COCTOMT W3 JIBYX CHAasHHBIX IUJIACTUH HW3TOTOBJIEHHBIX W3 Pa3HbIX METAJUIOB,
MMEIOIINX Pa3HbIA KOADPUITUEHT pacIupeHus IPU HarpeBe.

[Ipu npoxoxaeHun Mno OUMETATUIMYECKOW IJIACTUHE TOKAa MPEBBIMIAOIIETO
HOMMHaJIbHBIA TOK AB mmactuHa HarpeBaeTcs, Ipu 3TOM OJWH METAJUT PACIIUPSIIETCS
ObicTpee Apyroro. OTO MPUBOAUT K HCKPUBJICHUIO OUMETAUIMYECKON IJIACTUHBI.
[Ipy wuckpuBIEHMH OHa BO3JACHCTBYET HA MEXAHU3M pPACUEHUTENS, KOTOPBIU

pPa3sMBIKAcT HOI[BH)I(HBIﬁ KOHTAaKT.
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Bpemsi cpabaThiBaHusS TEIJIOBOTO pPACLENUTENS 3aBUCUT OT BEJIIMYUHBI
MPEBBIIICHUS MPOTEKAIONIEr0 B IIENM TOKa HAJ HOMHUHAIBHBIM TOoKOM AB.
Uewm GoJibliie 3TO MPEBBINICHUE, TEM OBICTpee cpaboTaeT paclenuTeb.

Tokn yCTaBOK aBTOMATUYECKUX BBIKJIOYATENCH, CIyKaIUX I 3allUThl
OTJICJIbHBIX YYacCTKOB CETH, CJIEAYeT BbIOMpaTh MO BO3MOXKHOCTU HAWMEHBIIUMU
[0 pacUeTHHIM TOKaM OSTUX YYaCTKOB WJIM [0 HOMHUHAJIBHBIM  TOKaM
ANEKTPONPUEMHUKOB, HO TakK, 4YTOOBI amnmapaThl 3allUThl HE OTKIOYAIH
ANIEKTPOYCTAHOBKM TIPU KPATKOBPEMEHHBIX IMeperpy3kax (IMyCKOBBIE TOKHU, MHUKU
TEXHOJIOTUYECKUX HArpy30K, TOKHU MPU CaMO3aIlyCcKe | T. II.).

Crnenyet oOpaniaTh BHUMaHHE Ha MAPKUPOBKY U XapaKTepucTuku AB.

B mapkupoBKke yKa3bIBalOTCS:

- MOJIEJTb aBTOMATHYE€CKOTO BBIKJTIOUATEIS

- HOMUHAJIbHBIN TOK - MAaKCUMAaJbHBIN TOK 3JIEKTPUUECKON CETH, TP KOTOPOM
ABTOMAaTHYECKUH BBIKJIIOYATEIh CIIOCOOCH JUIMTENBHO pabdoTaTh 0e3 aBapuUiHOTO
oTKitoueHus nenu. CTaHJapTHhIE 3HAaYEHHUS HOMHHAJIBHBIX TOKOB aBTOMATHYECKHUX
BBIKJIFOUATEJIEH ST CETEH »KIIIBIX U 00IecTBeHHbIX 3manuii: 10, 16, 25, 32, 40, 63 A;

- HOMHHAQJIBHOE HANPsHKEHUE - MAaKCUMaJIbHOE HaIpsKeHHe ceTu B Bonbrax, Ha
KOTOpPOE€ PAaCCYMTaH aBTOMATHUYECKHUI BBIKIIOUATENb;

- TpefenbHas OTKIIYAIoas CriocOOHOCTh aBTOMAaTUYECKOTO BBIKIIOYATENS -
MaKCHUMAaJIbHBII TOK KOPOTKOTO 3aMbIKaHUs B AMIepax, KOTOPBIH CHOCOOEH
OTKJIIOUUTH JaHHBIH AB cOXpaHWB Ipu 3TOM CBOIO paboTocmocoOHOCTh. B ciydae
IPEBBIINICHUS TOKOM KOPOTKOTO 3aMbIKaHHWSl 3HAYEHUS YKa3aHHOM MpeaerabHON
OTKJIFOYAIONIEH CHOCOOHOCTH BO3HUKAET BEPOSITHOCTH OIUIABICHHUS IMOJABMKHBIX
KOHTakTOB AB u ux npuBapuBaHus Apyr K Ipyry, T.€. Bbixojga AB u3 cTposi.

- XapaKTepHuCTUKa CpadaThIBaHUS - OMPENEIsIeT AMAa30H CcpadaThIBAHUS
aNeKTpoMarHuTHoro pacuenurens AB. XapakrepucTtuka cpabaTbiBaHHs HMEET
OykBeHHOEe oOo3HaueHue. JImsi 3amuTBl  DIEKTPUYECKUX CETEH KWIBIX U

OOIIECTBEHHBIX 3/IaHMI Yalie Bcero npuMeHsroTces AB ¢ xapakrepuctukamu B, C, D.
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Nlorotun

1- HaumeHoBaHue un cepus
2 - HoMnHanbHoOe HanpsxkeHne

3 - BpemA-TOKOBasa xapaktepucruka

4 - HomunHanbHas yacrorta

5 - HoMuHanbHasa oTKNYatoLWwas cnocobHOCTb
6 - TokoBasi Harpy3ka

Pucynok 2. [Ipumep mapkupoku AB

I[I/IaHaBOHBI TOKOB MT'HOBCHHOI'O PaCuCINICHUA B 3aBUCHUMOCTH oT

XapaKTEePUCTUKHU cpabaThIBaHUS B COOTBETCTBUU ¢ [12] mpecraBiieHsl B Tabauiie 1.

Taomuna 1
Jlnara3oHbl TOKOB MTHOBEHHOT'O PaClICTUICHUS
XapakTepucTHKa cpabaThIBaHUS JnanazoH
(tun AB)

B Cspiie 3 I, 10 5 I, BKIIOUUTEIBHO

C Cspimie 5 1, 10 10 I, BKIIOYUTEIIBHO

D Cspimie 10 1, 10 20 I, BKIFOUYUTEIIHHO
I, - HOMMHANIbHBIN TOK AB.

Bri6op aBTOMAaTHUECKOTO BBIKIIOUATENS OCYIIECTBISAECTCS IO CIEAYIOIIUM
rnapaMeTpam:

- M0 KOJMYECTBY moJitocoB. OAHO- U ABYXMHoJIOCHbIE AB mpuMeHstoTCs st
onHO(ha3HOU CeTH, a TPEX- U YeThIpeXTnoitocHbie AB - B TpexdazHoii ceTu;

- 0 HOMUHAJIbHOMY HamnpspkeHnto. HomuHanbHOE HamnpsikeHne AB noipkHO
OBITH OOJIBIIIE WM PAaBHO HOMHHAIBHOMY 3HAUYCHUIO HATIPSIKEHUS 3aIUINIAeMON UM
LETIH;

- [0 XapaKTEPUCTUKE cpabaThiBaHUS. XapaKTepUCTUKY cpabarbiBaHus AB

MOYKHO BBIOpATh COTJIaCHO Tabiuie 1;
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- 10 HOMUHAJIBHOMY TOKY. Omnpeaenutb HeoOX0 UMbl HOMUHAIBHBIN TOK AB

MOXKHO I10 MOIIIHOCTH HJIN I1O CCUCHUIO KUJI Kabes.

YcrpoiicTBa 3a1IIMTHOI0 OTK/II0YeHMs AU depenuuanbHoro toka (Y/AT)

VYCTpoHCTBO 3alIMTHOTO OTKJIOYEHUs AUPGEepeHIMANIbHOIO TOKA WIIM, Kak
4acTo ToBOPAT, «Y30» - 3TO KOMMYTAallMOHHBIA anmnapar, NpeJIHA3HAYEHHBIA I

3allINThI BHGKTqueCKOﬁ LCIH OT TOKOB YTCUYKHU.

1 — anddepeHumanbHbIH
TpaHcdoOpMaTOp TOKA;

2 — NOPOroOBbIif JICMEHT;

3 — HCHIOJIHHUTEJIbHBIH

MEXAHHM3M]

4 — uens TECTHPOBAHMS;

5 — CHII0BBIE KOHTAKThI:

6 —3alMTHBIH KOHTAKT

LEINTH TECTHPOBAHMA]

T — kHonka «Tecr»;

R — TecToBBIi pe3ucTop;

1, 2, N — knemmsbr ¥Y30.

UR3

Pucynoxk 3. [Ipuntun paboter YT

Tok yTe4kd — 3TO TOK, MPOXOJAIIMNA MO HEXKENIATeIbHbIM, B HOPMAaJbHBIX
YCJOBUSIX IKCILTyaTalluU, MPOBOASIIUM Iy TSM.

B HopmanbHOM pexknMe paboOThl BIEKTPOYCTAHOBKH, JJICKTPHUUYECKHH TOK
MPOTEKAeT Yepe3 MPOBOJAHUKUA BHYTPU HEE, KaK NPEAYyCMOTPEHO KOHCTPYKIHUEH.
OT npyrux TOKONPOBOJSIIMX 3JIEMEHTOB KOHCTPYKIMHU (METaNIMYEeCKHue KOpmyc,
pamMa, Kapkac), MPOBOJHUKH OTIEIEHbI HM30JSALMEH, COMPOTUBICHUE KOTOPOU HE

IMO3BOJIACT CO30aTh JICKTPUICCKYIO LICIIb.
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Pucynok 4. [Ipumep konctpykiuu YT

Ecnun mo kakoii-to npuuuHe (TOBpEXICHWE, BIAXHOCTh, TOKOMPOBOJSIIASL
NObUIb U T.II.) CONMPOTHUBJICHUE H3OJAIMH YMEHBIIUIOCH, HA KOPIYyCe WIH JIPYTUX
TOKOTIPOBOJISIIIIMX JIEMEHTAaX YCTAHOBKHU TOsiBIsieTcs moTeHuan. Cam mo cebe Tok
YTEUYKH HE BO3HUKHET, HEOOXOJMMO CO3/aTh II€Mb, COCAUHSIONIYIO DJICKTPUUYCCKUM
npuOOp C MOTEHIIMAJIOM Ha KOpIyce C 3eMJield WM HEeUTpasiblo. 371eChb BO3MOXKHO
HECKOJIBKO BapUaHTOB.

B nepBom ciyuae, Kopmyc 3J€KTpOYCTaHOBKH, HampuMep, OBITOBOM TEXHUKH,
KacaeTcsli METAJUINYECKOro IMPOBOJHMKA, MUMEIIIET0 KOHTAKT € 3emiieil. B Touke
KAacaHUsl 3aMbIKaeTCs 1I€Mb, U BO3HUKAET TOK yTEUYKHU. ECIIM KOHTaKT IOCTaTOYHO
HAJCKHBIA, TO CHJa TOKAa BO3pPACTET IO Mopora cpabaTbIBaHUS AaBTOMATHYECKOTO
BBIKJTIOYATENS B UIUTKEe mnuTanus. [lpu ciabomM KOHTaKTe MOXKET BO3HHUKHYTh
HCKpEHHE, JIOKAJbHBIA HArpeB TOYKH KAacaHWs, YTO NPHUBOAUT K OIUIABICHUIO U
JNaJbHENIIEMY ITOBPEKICHUIO U30JSIIUNA POBOJIOB, BOSTOPAHUIO U MOXKAPY.

B napyrom cnydae, KOpIyC OJJIEKTPOYCTAHOBKM HE HWMEET KOHTAKTA C
3a3€MJICHHBIMM NPEAMETAMU M caM He 3a3eMiieH. [Ipu kacaHuy BHEIIHUX ITaHeNen
YEJI0BEKOM, BOZHUKAET HArpy3Ka, T.K. TEJIO YEIOBEKA SIBIIIETCS ITPOBOJHUKOM, U YEPE3
HEro MPOTEKAaeT JMEKTPHUUYECKHM TOK. [IOCKONBKY CONPOTUBIICHHE TeEJIa YEIOBEKa
BEJIMKO, CHJIAa TOKA HEJOCTATOYHA /TSl CpaObaThIBAHNS aBTOMATHYECKOTO BHIKITFOYATEIIS
B LIUTKE MMUTAHUS U YEJIOBEK MOJIYYAET 3JIEKTPOTPABMY BILIOTH J0 JIETAIBHOTO HCXO/A.

Takum o6Opaszom, YT obOecneumBaeT 3ammTy 4YeIOBEKa OT IOPAKCHHS
BIEKTPUYECKUM TOKOM U 3alIUTY OT MOXKapOB.

[Mpunuun npeiictBus YT cnenyromuii. Ilpu HOpManbHOM pexuMe paOOThI
1IeTH, KOT/1a MOABMKHbBIe KOHTAKThl Y J|T 3aMKHYTHI, TPSMOM TOK OT (ha3HOTO MPOBOJIA

npoxoauT 4yepe3 marauronposon YT, 3arem uepes3 Harpys3ky, B Ka4eCTBE KOTOPOU
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BBICTYIAIOT, MOJKIIOYEHHBIE 3JIEKTPONOTPEOUTENHN U BO3BpAILlaeTCa 0OpaTHO B CETh
10 HYJIEBOMY IIPOBOJHUKY, TaK K€ dyepe3 Marauronposon Y AT, nmpu 3ToM BelIryuHa
00paTHOro TOKa paBHA BEJIMYMHE MPSIMOTO TOKA.

IIpsamoir Tok mpoxons dyepe3 Maruuronpososa YT co3maer B HEM MarHUTHBIN
MOTOK, B CBOIO O4YepeIb OOpaTHBIN TOK TakK e CO3/1a€T B MArHUTONPOBO/I€ MAarHUTHBIN
IIOTOK TAKOM K€ BEJIMYMHBI, HO TAK KAK HAPABJIEHUE TOKOB MPOTUBOIIOJI0KHO, TO U
CO3/1aBa€Mbl€ UMM MArHUTHBIE MOTOKHU MPOTHBOIOJIOXKHBI, T.€. MATHUTHBIE MOTOKH
HaIpaBJIEHbI BCTPEYHO MO OTHOIICHUIO APYT K APYTY U COOTBETCTBEHHO, MPU PABHBIX
3HAYEHUSAX NIPSIMOTO U OOPATHOTO TOKOB, YPaBHOBEIIMBAIOT JPYT Ipyra, B pe3yJbTaTe
Yero CyMMapHbIi MArHUTHBIA TOTOK B MarHUTOIIPOBOJIC pPaBeH Hym0. Tak Kak
CyYMMAapHBII1 MarHUTHBIM MOTOK B MAarHUTOIPOBOJIE OTCYTCTBYET (paBeH HYIIO), BO
BTOPUYHOU OOMOTKE TOK HE HWHAYKTHUpYyeTcs. [loIBM)XKHBIE KOHTAKTHI 3aMKHYTHI,
AIIEKTpUYECKas 1eNb BKIIOUEHA U HAXOJUTCS B HOPMAJIBHOM PEXHUME paOOTHI.

Ecau B 01HOM U3 BIIEMEHTOB JIEKTPUYECKON IIENU BO3HUKAET yTeUKa TOKa, TO
4acCTh 3JIEKTPUUYECKOr O TOKAa HAYMHAET IPOTEKATH 10 HEXKENATEIBHOMY IPOBOISIIEMY
nytd. [Ipu 5TOM, 4YacTh TOKa SJIEKTPUYECKOM Iemu, MocTymnaromas oOT (a3HOTo
npoBoja He OyneT BO3BpallaTbCd B CETh, a MPOXOJsS IO HEXENIaTeIbHOMY
OpOBOASIIEMY IMyTH OyIeT yxoauTh B 3emito. CrenoBaTenibHO, OOpaTHBIA TOK,
KOTOPBI OyNeT BO3BpallaThCsi B ceTh uyepe3 MaraurornpoBoa YT mo HyneBoMmy
npoBoAy, OyAeT MEHbIIE MPSMOro TOKa, MOCTYHAIOUIEr0 B CE€Th, COOTBETCTBEHHO U
BEJIMYMHA TPSMOTO MArHUTHOTO TOTOKa CTaHET OOJIbIlle BEJIMYMHBI OOPATHOTO
MAarHuTHOTO IIOTOKa, B pe3yabTare 4dero B MarHuronpoBoie YT cymmapnsbii
MarHUTHBIN MTOTOK YK€ He OyJIeT paBeH HYJIIO.

Bo3HukInii cyMMapHbIi MarHUTHBIA TOTOK MHIYKTUPYET SJIEKTPUUYECKUNA TOK
BO BTOPUYHOM OOMOTKE, KOTOPBIH MPOXOAsl UYepe3 MAarHUTOAIEKTPUUYECKOE pelie
MPUBOAUT €ro B pabOTy, a OHO, B CBOIO OYEPE/ib, PA3MBIKAET MOJBHKHbIE KOHTAKTHI
OTKJIFOYasi JIEKTPUYECKYIO LIETb.

YCTpOHCTBO 3aUTHOTO OTKIIOUEHUST Mu(dPEepeHnnanTbHOTO0 TOKAa HWMEET B
o0uxone W JApyrue Has3BaHus, Hampumep, auddepeHInaTbHblii BBIKIIOYATENb,
ABTOMATUYECKUI BBIKItOUaTe b MU PepeHnaaIsHOTO TOKA, YCTPONUCTBO 3aIIUTHOTO
oTKIIoueHus. Takke B pa3IMuHBIX JJOKYMEHTaX BCTPEUAIOTCs pa3Hble aO0peBUaTypbl
nanHoro yctpoiictsa, Hapumep, ABJIT B 'OCT IEC 61009-1-2020, BAT B T'OCT
IEC 61008-1-2020; YAT B CII256.1325800.2016; Y30 B [1YD u CII 31-110-2003.
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OcHoBHbIMU XapakTepuctukamu Y T aBusrorcs:

- tun. B 3mannsax moryT npumensatbes YT tuna «Ay, pearupyromme Kak Ha
MIEpEMEHHBIC, TAK U HA NMYJIbCUPYIOIINE TOKU YTEUKH, WK Tuma «ACy», pearupyromme
TOJIKO Ha MEPEMEHHBIE TOKM YTEUYKHU. VICTOUHMKOM MyJIbCHUPYIOIIETO TOKA YTEUKHU
MOTYT SBJISITbCS CTUPAJIbHBIC MAIHUHBI C PETYISATOPAMHU CKOPOCTH, PETYIUPYEMBIE
HMCTOYHMKHU CBETA, IEPCOHATBHBIE KOMIIBIOTEPHI U JIP.

- HOMMHAJIBHBIH TOK - MaKCHUMalbHbIA TOK mpu kKotopoM YT cmocobHo
JUTUTENILHO paboTaTh, HE TEPssi CBOIO paboTocrnocoOHoCTh. CTaHAapTHRIMU, HAauOOJIEe
4acTO MCIOJIb3YEMbIMU 3HAYEHUSMU HOMUHAIBHBIX TOKOB Y/IT, MCHonb3yeMbiX B
ANIEKTPOYCTAHOBKAX KUJIBIX M OOIIECTBEHHBIX 3/aHuil sBisitoTcs: 10, 16, 25, 32, 40,
63A;

- nuddepeHuanbHbIi TOK — MUHUMAJIBHBIA TOK yTe4KH, npu kotopom YT
IPOU3BEJICT OTKIIFOYCHHUE dJIeKTpruueckoi enu. JuddepenmanbHbiii TOK — 3TO O/1HA
U3 TJIaBHBIX Xapakrepuctuk Y AT;

- HOMMHQJIPHOE HANPsHKEHUE — HaIpshDKeHUe ceTu pu kotopoM Y [T criocobHO
JUTUTENIBHO paboTaTh, HE TEPSS CBOIO pabOTOCIIOCOOHOCTS;

- poa ToKa (MOCTOSIHHBIM WIIA TTEPEMEHHBIN );

- YCIIOBHBIN TOK KOPOTKOTO 3aMBIKAHUS — TOK KOTOPBI KPATKOBPEMEHHO MOKET
Beiiepkath YT 10 MoMeHTa moka He cpaboTaeT aBTOMATHYECKHM BBIKIIOUATEIb,
YCTAHOBJICHHBIN JIJIS1 3aIIATHI LIEMH OT KOPOTKOT'O 3aMbIKAHUS.

Brei6op YT npousBoanTCs O CAEAYIOMIUM KPUTEPHUSIM

- 10 HOMHUHAJIbHOMY HaNpsKEHUIO U TUNY ceTh. HoMHUHambHOE HampshKeHUE
YT nomxHo OBITH 60OJBIIE MO0 PABHO HOMUHAIBHOMY HAIPSKEHUIO 3AITUIIIAEMON
uM 1iend. J{ns omHodasHol cetn Tpebyercs asyxmoiatocHoe YT, mist Tpexdaznoi
CETH — YETBIPEXITOIIOCHOE;

- 1o HoMuHajabHOMY TOKY. CornacHo ITYD ucnons3zoBanue YT B rpynmnoBbiX
JUHUAX, HE HMMEIOIIMX 3allUThl OT CBEPXTOKAa, O€3 ONOJIHUTEIHHOTO amnmnapara,
obOecTieurBaloIIero 3Ty 3aluTy He qonyckaercs. M3 atoro ciaeayer, uro nepen YT
JOJDKEH CTOATh aBTOMATHUYSCKHW BBIKITIOYATEIb WJIM JPYroi ammapar ¢ GyHKIHei
3aIUTHI OT CBEPXTOKA, IO TOKY KOTOPOT0 HEOOXOIMMO BHIOMPATh HOMUHAIBHBIN TOK
VYAT. Ilpu stom HOMuUHanbHBIH TOK YT momkeHn ObITh Oousiblie JUOO paBeH
HOMHUHAJIbBHOMY TOKY YCTaHOBJICHHOTO JI0 HETO ammapara 3aiuThl (aBTOMAaTHYECKOIO

BBIKJIFOYATEJISI WIIM IPYTOro anmnapara ¢ (yHKIIMEH 3alUThl OT CBEPXTOKA);


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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-  no auddepenmmanbioMy  ToKy.  CTaHZapTHBIMU  BEJIMYUHAMU
muddepennmansaoro toka YT ssastorcsa: 6, 10, 30, 100, 300, 500mA. YAT
¢ mudpdepennuanbabiM TokoM 100, 300 u 500 MA npuUMEHSIOTCS I 3allUThI
oT moxapoB, ¢ auddepenuuanbupiMu Tokamu 6, 10, 30 MA - s 3amIUTHI

OT MOPAXCHHA YCIIOBCKA DJICKTPUIYCCKHUM TOKOM.

cepus npou3soanTens

HOMUHaNbHbLIN TOK -/
\ B111-63 ’
50 A ;o

Hanpsxexue
\ 2308~ 50y cxema

[an 30 MA | J NOAKNKYEHUS
avddepeHumanbHbii /- : 0003Ha4YeHus
TOK

A
YCNOBHBIA TOK 87"@ ':\1:&1{@[

KHonka «TECT» TeMnepaTypHbIN AvanasoH
(ctanpaptHas ot -25 go +40)

Tun AC E - ANS CUHYCOMAANBHOIO
G T (L nepeMeHHoOro Toka
1d 4 Tun A = ANS NYNAbCUPYIOLWLEro

m NOCTOSIHHOrO TOKa (M ANS CUHYCOMAANb-
——— HOrO NEPEMEHHOr0 TOKA)

144 Tun B - ANA NOCTOAHHOIO ToKa (n

R R AN CUHYCOMAANBHOIO NepemMeHHoro
- TOKa U ANS NYNbCUPYIOLWErO NOCTOSH-
HOro TOKa)

T™™n Y30

1d 4

Pucynox 5. Mapkuposka YT

[Mpumensiempie Tumel YT @GyHKIHOHATBEHO TODKHBI TMpETyCMaTPUBAThH
BO3MOXHOCTh MPOBEPKH MX paboTocmocobHocTH, mpoBepka YT (TectupoBanue) mms
KWIBIX OOBEKTOB JOJDKHA TMPOBOJUTHCS HE PEXKE OJIHOTO pa3a B TPU MECAIa,
O 4YeM JI0OJbKHA ObITh 3alMUCh B HHCTPYKIIMU TO SKCIUTyaTallud MpearnpUsiTUs-

HU3TOTOBUTCIIA.
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YcranoBka YT, pgedcTByrOmIMX  Ha  OTKJIIOYEHHUE,  3aIlpelIacTCs
JUISL DJIEKTPONPUEMHHUKOB, OTKJIIOUYEHHE KOTOPBIX MOKET MPUBECTH K OIMAaCHBIM
MOCIECTBUSAM: CO3JAHUI0 HEMOCPEACTBEHHON yIrpo3bl JJIsl  JKA3HU JIIOJEH,
BO3HUKHOBEHHIO B3PHIBOB, IMOXAPOB U T.II.

JIns caHWTapHO-TEXHUYECKUX KaOWH, BaHHBIX U JYIICBBIX PEKOMEHIYETCS
yctanaBnuBaTh Y JIT ¢ HoMuHanbHbIM AU epeHInanbHbIM OTKITIOYAIOIINM TOKOM 0
10 MA, eciiu 1711 HUX BbIJIeJICHA OT/ICNIbHAS JIUHUS, B OCTAJIBHBIX CIIydasX, Halpumep,
Opy MPUMEHEHUH OJHOM JIMHUW JIJII CAaHUTAPHO-TEXHUYECKOW KAOWHBI, KyXHU H
kopugopa, ciuenyer npumeHsaTb YT ¢ HomuHanbHbIM IuddepeHInaIbHbIM
OTKJIFOYAroIuM ToKkoM 10 30 MA.

Hnst ogHokBapTHpHbIX A0oMOB YT ¢ HOMmMuHanbHBIM AuddepeHnaibHbIM
OTKJTIOYAOIINM TOKOM /10 30 MA peKOMEHJIyeTCsl IpeayCMaTpUBaTh ISl TPYIIOBBIX
JUHUN, TUTAIOIIMX IITENCEIbHBIE PO3ETKH BHYTPH J0Ma, BKIIOYas TOJIBAJIbI,
BCTPOCHHBIE M MPUCTPOEHHBIC Tapa)KW, a TAKXKE B TPYIIOBBIX CETIX, MUTAIOIIUX
BaHHBIE KOMHATHI, AYIIEBLIE U cayHbl. /{15 ycTaHABIMBAEMBbIX CHAPY’KH IITETICEIbHBIX
po3erok yctaHoBka Y/[T ¢ HOMUHaNbHBIM JU(PGEPEHIHATBHBIM OTKIHOYAIONIUM
TOoKOM 110 30 MA oOs3areipHa.

B 3pmanusax moryt mpuMensaTbes Y30 THHa «A», pearupyroume Kak Ha
NepEMEHHBIE, TaK U HA MYJIbCUPYIOIINE TOKHU MOBPEKACHUN, WIH «AC», pearupyrouime
TOJILKO Ha IEPEMEHHBIC TOKH YTEUYKH.

Kak Bumno n3 xonctpykiuu YT (ecnu pedb UaeT HE 0 KOMOMHUPOBAHHOM
YCTPONCTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB U MPH JIIOOOW CXEME ero
MOAKIIOYECHHS  JIOJDKHA  OBITH  MpeaycMOoTpeHa  oOsi3aTenbHash  yCTaHOBKA
ABTOMATHYECKOTO BBIKJIFOYATEIISA, A 3alllUThI, KaKk camol ceTu, Tak U ¥ I T oT TOKOB
Meperpy3Ku U KOPOTKOTO 3aMbIKaHUS.

Taxke HeoOXoauMa mepuoanyeckas IpoBepka padotocrmocooHOocTH Y/IT.
Crangapramu [7, 8] ycTaHOBIEHO TpeOOBaHWE MO HAIMYUIO YCTPOWCTBA MPOBEPKHU
pabotocmocooHoCcTH Y /[T (kHOMTIKM). [IpoBepka paboTOCTIOCOOHOCTH OCYIIECTBIIICTCS
HaxatueM kHONKU « TECT». Ilpu ee naxatuu B YJIT MCKYCCTBEHHO CO3/1a€TCs TOK

YTEUYKH, YTO JOJKHO MPUBECTH K OTKIOUeHHIO Y J[T.


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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YcrpoiicTBa 3alIUTHI OT AYTroBOro npodos win uckpenus (Y3II)

JlyroBoii mpoOOM WJIM HCKPEHUE — OJUH U3 aBAPUMHBIX MOXKAPOOMACHBIX
PEKUMOB B DIIEKTPOCETSX.

B ornnume OT KOPOTKMX 3aMBIKAHUW, BO3HUKAIOUIMHA IIPU  UCKPOBBIX
U QYTOBBIX pa3psiiax TOK, OTPAHUYUBACTCS CONPOTUBJICHUEM HArpy3Ku, Ha KOTOPBIN
HE pEearupyroT aBTOMaTUYECKUE BBIKIIFOYATEIIN, HO 34 CYET JJIMTEIBHOIO BPEMEHHU €r0
IIPOTEKAHUS, MOXKET IIPOUCXOAUTH BOCIUIAMEHEHHUE U30JISLIUU ITPOBOJA.

OpnHoli W3 TNABHBIX MPUYMH HCKPEHUs SBISETCS OOJIbLIOE MEepexoaHOe
conpotuBienre (BIIC), B oOuxone Ha3bIBaeMOE TaKXKe «IJIOXUM KOHTAKTOM).
IIpu BIIC Ha mepexonie 2JEKTPUUYECKOrO TOKAa € OJHOTO NPOBOJHHMKA Ha APYrou
oOpasyeTcsi mocieAoBaTelbHasi WM TapajijiesibHasl d3JEKTpUYecKas Iayra MeExXIy
IPOBOJAAMH WJIM KOHTAKTAMMU.

BIIC yacto Bo3HUKAET BCienCcTBUE E(DEKTOB U MOBPEKACHHUM, MPOU3OIIEIITNX
IpH dKCIUTyaTauu odopyaoBanus. Hampumep:

- TOBPEXKACHUS HU30JSIUU Kalens TBO3ISAMH, MIypyHamu, 3aKUMaMu WM
IIPY MEXaHUYECKOM BO3JCHCTBUU JIPYTUMHU IIPEAMETAMMU;

- IOBPEXICHUS U30JISIIUK Kabenel rpbI3yHaMu U JOMAITHUMU KUBOTHBIMU;

- U37I0M Kabesns (poBoja) MPU U3rHOaxX WM MPHU MOCTOSTHHBIX MEXaHUYECKUX
BO3JICHCTBUAX;

- CTapeHUE M30JSLUHU, NOBPEKICHUS OT BO3JIEUCTBUS TEMIEpATyphl, BIIATH,
JIPYTUX pa3pymanmux GakTopos;

- YXyJUIeHHEe KOHTaKTa M3-3a OCJIabJieHUs] 3aKUMOB, CTAPEHUS M OKUCICHHS
[IPOBOJOB U T.J.

B moBpexnénHoil Kuie BO3HUKACT Majblii 3a30p, MpOOMBAeMBbIi pabOdYnM
HanpsHKEHUEM, TIO3TOMY TOK IO TaKOMY KaOelto MpooiiKaeT MpoTeKaTh, U OCTa&TCs
OJIM30K K HOMHHAJIBHOMY 3HAUEHWIO, a 3HAYHMT, ABTOMATHYCCKUW BBIKIIOYATETh

Ha HETO HE pearupyer.
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b N b

OcnabneHHpin MexaHuyeckoe lNepepasnenHbIv HenonHoueHHbii
KOMTaKT nospexaeHue kabens KOHTaKT

AN oA

Redexr Nospexagenune MexaHuueckoe NospexaeHue CKpyTka meap
xabena rPbIZyHaMK nospexaenue uNK Crapexune ANOMUHKM
U30NAUMK WM3ONAUMK

Pucynok 6. Bo3aMosxHbIE TPUUMHBI HCKPEHUS B DJIEKTPOMPOBOIKE

B 3a30p€ BO3HUKACT ,Z[erBOﬁ pas3pian, COHpOBO)KI[&IOH.IPIfICH WHTCHCHUBHBIM
BBIACJIICHHUCM TCILIA, YTO IIPUBOAUT K aaHLHeﬁmeMy Pa3pyYUICHUTIO U30JIAITUA Ka0ess u
€TI0 BO3IropaHUIoO.

HpI/I 0O0IBIIOM MMEPCXOJHOM COIMPOTUBJICHUH BOZHUKACT IIPOLCCC MUKITNICCKOT'O
O6p&30BaHI/IH N TralmcHuA BHCKTqueCKOﬁ Ayru, IMIpOUCXOOIUT 3HAUUTCIIBHOC U
JINTCIIbHOC BBIACIICHUC TEILIOBOM OHCPIUHn. Bo3Hukarot JIINTCIIBHBIC 1 YCTOI‘/JI‘-II/IBBIG
TCIIOBBIC PCIKNMBI pa6OTI>I QJICKTPUICCKHX Heﬂeﬁ, BCJICACTBHUC YCT'O IIPOUCXOOAUT
PaspymICHUC U30JIAIMN U 3alllUTHBIX 060J'IO‘-ICK, d TaKXKC ITOCJICAYIOIICC BO3rOpaHuc.

Ilo MCXaHU3MY BO3HHMKHOBCHH:A, Ppa3JIAYarOT HOCHCHOB&TGHBHLIP'I ILYFOBOﬁ

po0oii, mapauienbHbIN 1yroBoi MpoOoi U AyroBor MpoOoit Ha 3eMITIO.

L (nuHuA)

HATPY3KA

N (He#nTpanb)

PE (zazemneHue)

PucyHnok 7. MexaHu3M BO3HUKHOBEHHUS 1yTOBBIX MPOOOEB
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[lon mnocnenoBaTeNbHBIM JYrOBBIM HPOOOEM MOHUMAETCS AIIEKTPUUYECKHM
npo0oil M30IUMK (MM BO3AYLUIHOTO MPOMEXYTKA), MPU KOTOPOM TOK MPOTEKAET
yepe3 Harpys3ky uenu, 3amumaemor Y3/IIL. IlocnemoBarenbHblil AyroBoil mpo0Ooi
BO3HHMKAET, MIPEXKIE BCETO, B PE3YyJIbTAaTE NOBPEXKACHUSA IPOBOA WM ITOTEPU KOHTAKTA
B ITOCJIEAOBATENBHOCTH C HArpy3Koil. B 3TuX ciydasx, BeTMYMHA TOKA MEHBIIE, YEM
pabouuii  TOK, M  aBTOMATUYECKME  BBIKIIOYATENIM WM  BBIKJIIOYATENH
muddepeHIrnanbHOro Toka He CIOCOOHBI ONMPEAEIUTh HEUCTIPABHOCTh U OTKIIIOYUTH
3aIIMIIAEMYIO LEb.

[NapannensHbld 1yroBoi npoOoi - 310 mpoOoil, IpU KOTOPOM TOK IPOTEKAET
MEXIy AaKTUBHBIMHU MPOBOJIHUKAMH, TMapajulelibHO Ienu Harpy3ku. [IpoOoit
COIPOBOXK/IA€TCS TMOABICHUEM JJIEKTPUUYECKON JTYTH, CIIOCOOCTBYIOIIECH 3aMBIKAaHUIO
NPOBOAHMKOB. BennuuHa Toka mpu mapauieJbHOM NMpoOoe OMpeNessieTcs MOJIHBIM
CONPOTUBIICHUEM LENU. B 3aBUCUMOCTH OT TOro, KaKOii HOMHHAJIBHBI TOK UMEET
aBTOMATHYECKUI BBIKIIIOYATEIh, MPOUCXOAUT (WM HE MPOUCXOIUT) OTKIIOUYEHUE
nenu. Ilpu 3arpyOiieHHON ycTaBKe TOKa cpabaTbhiBaHHS aBTOMATHYECKOTO
BBIKJIFOUATENS OTKIFOYEHUE LETH MPOUCXOIUT C 3aI€PHKKOM.

JlyroBoii mpo0Ooii Ha 3eMJTI0 — 3TO TPOOOH, TPU KOTOPOM TOK MPOTEKAET MEKITY
AKTUBHBIM IIPOBOJHUKOM M 3€MJICH B pe3yJIbTaTe 3aMbIKaHus (ha3HOTO MPOBOJHUKA HA
3EMJII0 WJIM Ha 3JIEMEHT AJIEKTPUYECKU CBSI3AHHBIN C 3€MJICH.

YcerpotictBo 3amuThl ot Ayrooro npobos (Y3I1) — HOBBIN Kiiacc ammapaToB
3aIIUTBl AJIEKTPUUYECKOW CETH, IMpEJHAa3HAYEHHBI, B OTJIWYME OT JAPYTHX BHJIOB
AIEKTPUYECKUX 3aLIUT, UCKIIOUYNUTEIBHO I MPEAYNPEKACHAS U NPEIOTBPALCHUS
10’KapoOB, BO3HUKAIOIIHMX HU3-3a TyTOBOT'O MPO00s (MCKPEHHS).

HekoropsiMu pa3pa0oTuukaMy 3THX H3AEJIMNA NPUMEHSAETCS TAaKXKEe TEPMHH

«YCTPOICTBO 3alIUThI OT UcKpenus» (Y3Uc).
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63A yXn4

Pucynoxk 8. [IpumMeps! yCTpONCTB 3alIUTHI OT JYTOBOTO MPOOOs pa3InyHbIX
IPOU3BOIUTENEH

V31T HOCUT UCKITFOYUTENBHO MPOTHUBOIOKAPHOE Ha3HAYEHUE.

OcHoBHOU  3amaueid  Y3/III  sBasercda  CBOEBPEMEHHO  pacloO3HATh
BO3HHMKHOBEHHE  II0XKAPOOMACHOTO HCKPEHUA UM  OTKIIOUHUTh  3allHUIIAEMYIO
AIEKTPUYECKYIO LETIb.

V3l cKOHCTpyHpOBaHO TaK, 4YTOOBI OINPEACIUTh TMOSBJICHUE JTYTrOBOTO
(MCKpOBOrO) pa3psiaa M MNpepBaTh KOHTYpP €IIE€ Mepel TeM, KaK SHEpPrusi B MecTe
HEHUCIIPABHOCTHU JOCTUTHET 3HAUYCHUH, BEAYIINX K BOSHUKHOBEHUIO TI0XKapa.

VY3JIT oOecrneunBaeTr aBTOMATHYECKYIO JAHATHOCTUKY KOHTPOJIHPYEMOM
ANEKTPUYECKOW LMW W MPU BO3HUKHOBEHHHM MCKPEHHUSI OTKIIOYAeT €€ OoT oOuiei
MMATAIOLIEN CETH.

Takum oOpazom, 1elb TPUMEHEHUSI 3TUX YCTPOWUCTB — 3TO MPEAYNPEKICHHUE
MOXAapOB, BO3HUKAKIIMX B IMOMEIICHUAX, 3JaHUAX U COOPYKEHUSAX IO NPUYUHE
HEUCTIPABHOCTH 3JIEKTPOOOOPYAOBAHUSI, MPOSBISIIOUIECHCS B BUIE AYyrOBOrO MPOOOs

(uckpeHus).
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bonpmmuacTBo  Y3/II  MCHoOnb3ylOT CXOXKHME MNPUHUUIBI  OOHApYKEHUS
[I0KapOONIaCHOI0 HCKPEHUS B CETH. YCTPOMCTBO aHAJIU3UPYET COBOKYIIHOCTH
napamMeTpoB TOKA W HANpPSIKEHUS CETH, XapaKTEepPHBIX [JIsl UCKPEHMsS: BEIUYHHY,
(dopMy, OJIAPHOCTH, TPOJOJIKUTEIBHOCTD U TEMII CIEAOBAHUS CKAYKOB. DTHU CKAUKU
U JalT uHpopMalurio, o0padaTbiBaeMyt0 MOayJieM oOpaOOTKH CUTHAJIOB B COCTAaBE
V3 /111. BennunHa oiay4eHHOT0 CUTHAJIA CPAaBHUBAETCS € 3aJaHHBIM 3HAYCHUEM U IIPU
KaXXJOM TMPEBBIIMIEHUH HTOTO 3HAYEHHUS TMOJAETCS MMIYJIbC pPETUCTPUPYEMBbIT
HakonuTeneM. [Ipu JocTUKeHHMH B HAKOMMTENE YCTAaHOBJIEHHOTO YHCIIa UMIYJIbCOB
3aJIaHHOTO YpPOBHSI TNOApsAn (OpPMHPYETCS CUTHAJ, OTKIIIOYAIOIIUM 3allHUIaeMyIo
JUHUIO.

Baxnoil xapakrepuctukoit Y3/II, sBisieTcs NOMEXO03alIUIIEHHOCTh, T.€.
OTCYTCTBUE HEXEJNATENbHbIX (JOKHBIX) cpabaThlBaHW TPU BKIIOYEHUH B
3alMIIAEMYIO [IETb Pa3IUYHBIX AJIEKTPONPUOOPOB, HANIPUMED, TbLIECOCa, ICTOYHUKA
OUTaHUS C DJIGKTPOHHOM KOMMYTallMed, JABUrareisi KOHJIEHCATOPHOIO IycKa,
AJIIEKTPOHHBIX PETYISTOPOB (TUPUCTOPHOTO THIA) CHIIBI CBETA, (IIYOPECLEHTHBIX U
TJIOTCHOBBIX JIAMII, & TaKXK€ «HOPMAJIBHO MCKPSIIHUX» PYUHBIX AIIEKTPOOBITOBBIX
UHCTPYMEHTOB C JBUTATEISIMH KOJUIEKTOPHOTO THUIIA UCKPEHUE B KOTOPBIX SABISAETCS
NOMYCTHUMBIM, HATPUMED APEITb.

Croutr OTMETHTh, YTO OTHEJbHBIE SJIEKTPUYECKHE YCTPOMCTBA CAaMH MOTYT
reHepUpPOBaTh BBICOKOYACTOTHBIE M CPEAHEYACTOTHBIE MOMEXH, KOTOpble OymyT
pacnio3HaBatbest Y3/[II kak wucToyHuUK wucKpeHud. Hampumep, TuUpUCTOpHBIE
peryasatopel ¢ (a30BbIM yIpaBlieHHEM 0€3 TIOMEXOINOAABISIOMKUX (UIBTPOB;
pa3Iu4HbIE YCTPOICTBA, T€HEPUPYIOIINE BBHICOKOYACTOTHBIE MTOMEXH IOBBIIIEHHOIO
YPOBH$, CYLIECTBEHHO IPEBBINIAIONIME HOPMBI Ha nomexoamuccuto. [Ipu Hamuuuu
MEPEUUCTICHHBIX YCTPOUCTB, MPUXOAUTCS MO0 OTKa3bIBaThCs OoT npumenenus Y 3111,
YBEJIMYMUBAs PUCKH BO3TOPAHHMI OT HMCKpeHwus, nubo otkmovars Y3JIII Ha Bpems
WCIIOJIb30BAHUSI YCTPOMCTB, SBISIOIIMXCS T'€HEPATOPAMH BBICOKOYACTOTHBIX U
CPEIHEYaCTOTHBIX ITOMEX.

OcHoBHbIMU XapakTepucTukamu Y 3/I11 siBnstoTcs:

- HOMHHAJIBHBI TOK — MaKCHUMaJbHBIA TOK mpu kKotopoM Y3/IIT cmocoOHO
JUTUTENBHO PaboTaTh, HE TEPSISl CBOIO PAaOOTOCIIOCOOHOCTh. B OCHOBHOM BBITTYCKAIOTCS
B MATH MOAU(UKALMAX, B 3aBUCUMOCTH OT HOMUHAJIBHOTO ToKa: 16, 25, 32, 40, 63A;

- HOMHUHAJIBHOE HANPSHKEHHE — HamnpspkeHue cetu npu kortopom Y 3II

CIOCOOHO JIUTENBHO paboTaTh, HE TEPSIA CBOKO PAaOOTOCIIOCOOHOCTH;
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- YCIIOBHBIN TOK KOPOTKOI'O 3aMBIKaHUS — TOK KOTOPBI KPATKOBPEMEHHO MOXKET
BbiepxkaTh Y3/II 1o MOMeHTa nmoka He cpaboTaeT aBTOMATHYECKUI BBIKIIOYATENb,

YCTaHOBHeHHBIﬁ JJI1 3alllUThI HETIN OT KOPOTKOTI'O 3aMBbIKaAHMUS.

. - 3

¥3/n63-1 /4
| 2308 50My -
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Inc1 6 KA

jarpyska N
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VICKP

U < Umax
U > Umax
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1 — u3roToBUTEIND; 2 — MOJIENh; 3 — HOMUHAIBHOE HaIPsDKEHUE; 4 — 4acTOTa; S — HOMHUHAIBHBIN
TOK; 6 — YCIIOBHBI TOK KOPOTKOTO 3aMbIKaHUS; 7 — CXeMa MOJKIIOUeHUS; § — cXemMa WHIUKALHU
COCTOSTHUS TIprOopa
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Pucynok 9. [Ipumep mapkuposku Y311

Brei6op Y3111 npou3BoAUTCS 1O CAEAYIOMIUM KPUTEPHUSIM

- 10 HOMUHAJIbHOMY HanpsbkeHuto. HomunansHoe Hanpsikenue Y 311 gomxHo
OBITH OOJIBIIIE JIMOO PAaBHO HOMHUHAJIBHOMY HAIPSDKCHUIO 3aIIUIIAeMON UM IIETIH;

- 0 HOMHMHaJIbHOMY TOKYy. Y3JIII He 3ammiaer »IEKTPUUYECKYIO CETh
OT Meperpy3Ku U TOKOB KOPOTKOTo 3aMbikaHus. [Toaromy nepen Y311 nomkeH cTosTh
ABTOMATHUYECKUI BBIKIIOUATENh WM JPYyrol ammapar ¢ (QyHKIHMEed 3anuThl
OT CBEPXTOKa MO TOKY KOTOPOTO HEOOXOAMMO BBHIOMPATh HOMUHANBHBIN TOK Y3IIL.
IIpu »tom HoMuHamBpHBIM TOK Y3JIII nomwken ObITH Oousiblie JOO paBeH
HOMUHAJIbHOMY TOKY YCTaHOBJIEHHOTO JI0 HETO amnmapara 3aiuThl (ABTOMAaTUYECKOTO
BBIKJTIOUATEISI WJI JPYTOro ammapata ¢ GyHKIUEH 3alUThl OT CBEPXTOKA).

Taxxe mpu BeiOope Y311 cnenyer oOpatuTh BHUMaHUE HA Hamu4ue ¢yHKIIANA
MPOBEPKU pabOTOCHIOCOOHOCTU yCTpoiicTBa. HekoTopble MpOM3BOAUTENN OCHAIIAIOT
VY3411 xkHOnKOW NPOBEPKH, OTIEIBHBIE MPOU3BOJIUTENN B KOMIUIEKTE C YCTPOWCTBOM

MNOCTaBJIAKOT CPCACTBO KOHTPOJA B BHAC ABTOHOMHOM BHIJIKH, HOSBOJ’I?[IOHIeﬁ


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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MMUTUPOBATh HMCKPOBBIE pa3pslbl, WU TaKUM OOpa30M OCYIIECTBIATh KOHTPOJIb
(YHKUMOHUPOBAHUS U3JEIUS U ONPENECICHUE 30Hbl €ro JEWCTBUS, YTO SIBISIETCS

HCCOMHCHHBIM IMPCUMYIICCTBOM TAKHX aIlllapaTOB.

Pucynox 10.1Tpumep Y3111 B KOMIIEKTE CO CPEACTBOM KOHTPOJISI 30HBI
(bYHKIIMOHUPOBAHMUS

YcranoBka Y3/III B rpynmoBbIX CETAX MUTAHUA CHUCTEM IPOTHUBOIOKAPHOM
3alUTBl U B 3JIEKTPOYCTAHOBKAX MEIMUIIMHCKOIO HA3HAYEHUS, MOINEPKUBAIOIINX
KU3HEJEATEILHOCTh OOJIBHBIX, HE JIOMYCKAEeTCsl.

V3AIl sBnsercss eme OJHUM BHUJIOM 3alllUThl DJICKTPUUYECKUX IICTICH.
OHo He 3aMeHsieT co0O0i Apyrue anmapaThl 3alIUThl 1 HE OTMEHSET HEOOXOIUMOCTH
MIPUMEHEHUS B DJIEKTPUUYECKUX LIETSIX aBTOMATUYECKUX BBIKJIFOYATEIEH U YCTPOMCTB
3aIATHOTO OTKIIOYEeHUS Au(depeHITNAITBHOTO TOKA.

V3I1 pexoMeHIyeTCs YCTaHAaBIMBAaTh B OTIEIbHBIX TPYHIOBBIX JIMHHUSIX
MATaHUS OCBEILICHUS U IITEINCENbHBIX PO3ETOK MOCJE IPYTrUX annapaToB 3aIuThl (AB,
YAT).

VYceranoska Y311 3anpemiaercst B TMHUAX CUCTEM MPOTUBOMOKAPHOMN 3allUTHI,
a TAKXE JIJIEKTPOIPUEMHUKOB, OTKIIOUEHNE KOTOPBIX MOXET IMPUBECTU K OMACHBIM
MOCJEACTBUSAM: CO3JAHUI0 HEMOCPEACTBEHHOM yIrpO3bl Uil  JKU3HH JIFOAEH,

BO3HHKHOBCHHUIO B3PBIBOB, I1OKAPOB U T.[.
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YcrpoiicTBa 3a1uMThI OT nepeHanpsikenus ceru (Y3II)

[Iepenanbl HaIPS)KEHUS B DIEKTPUUECKOM CETH SBIIAIOTCSA OJHOM M3 OCHOBHBIX
MPUYUH BBIXOJIa U3 CTPOS DJAEKTPUUYECKUX MPUOOPOB, MPUBOMSIIUX B OTIAEIBHBIX
ciyyasx K moxapy. OcoO0eHHO OCTpO BOIMPOC 3allUThl AJIEKTPOIPUOOPOB
OT MepenajoB HANPSIKEHUS CTOUT B JKWIBIX MHOTOKBAPTUPHBIX JIOMax CTapou
IOCTPOMKH, & TaK K€ YACTHBIX XKWIBIX JOMax ITOAKIIOYEHHBIX K CTAPbIM JIMHUAM
3JIEKTpoIIepeaay.

Y CTpOMCTBO 3aIUTHI OT MEPEHANPSIKEHUS UIIH PEJIE HATPSIKEHUS — 3TO armnapar
3alUAThI, OCYIIECTBISAIOIIUNA HEMPEPBIBHBIM KOHTPOJIb BEJIWYHUHBI HANPSKECHUS
MUTAIONIEH CEeTH C IEeNIbI0 O00eClEeUeHMs] OTKIIFOUEHUsSI HArpy3Kd B Ciydae BBIXOJa

SHAYCHUS HAIIPAKCHUA 3a YCTAHOBJICHHBIC TIPUICIIbI.

Pucynok 11. IIpumepsl yCTpOUCTB 3alIUTHI OT MEPEHANPSKEHUS PA3IMYHBIX
MIPOU3BOIUTEIICH

Haznauenne Y3II 3akmrouaercss B 3alMTe  DJICKTPOOOOPYHOBAHUS
OT IEpEeNagOB HANPSXKEHUS CETU KOTOPBIE MOTYT BOSHUKHYTh B CIEACTBUE PA3JINYHBIX
(dakTOpOB TakKMX Kak OOpBIB HYJIA, Tepekoc da3 u T.1.

Kakx mpasuno, Y3II coctouT u3 JByX OCHOBHBIX OJIOKOB: W3MEPUTEIHHOTO
Y UCTIOJIHUTEIBHOTO.

[Ipu nomawe wa VYJII HanpsokeHWsT W3MEPUTENBHBIA OJOK OMpEnessieT
€ro Bean4yuHy. Eciny n3MepeHHoe 3HaueHne HANPSKEHUS DIIEKTPOCETH HE BBIXOJUT 3a
YCTAHOBJICHHbII B HACTPOWKAaxX JUara3oH 3HAYEHUW U3MEPUTENIbHbIA OJIOK MOAaeT
CUTHAJ Ha WCIOJIHUTEIbHBIA OJOK (pesie) KOTOPHIM 3aMbIKaeT CHJIOBOW KOHTAKT,

BKJIIO4asa TCM CaMbIM HArpys3Ky B CCThb.


https://elektroshkola.ru/obshhie-voprosy/obryv-nulya-v-trexfaznoj-seti-prichiny-i-posledstviya/

65

Takum ob6pazom, Y/III ocyuiecTBisieT HENPEPHIBHBIM KOHTPOJIb HANPSKEHUS
AJEKTPOCETU. B cllydyae CHWKEHHMS HANpPSDKEHUS HUXKE YCTAHOBIECHHOrO MOpOra
WJTU TIOBBIIICHUS BBIIIE YCTAHOBIEHHOT'O B HACTPOMKAX MOPOra U3MEPUTEIbHBIN OJIOK
MTHOBEHHO TIOJIa€T CHUTHAJ] Ha UCIOJHUTEIBHBIM MeXaHu3M (pejie) KOTOPBIM
OTKJIFOYAET JJIEKTPOYCTAHOBKY OT ceTu. Ilociae BOCCTaHOBIEHHS 3HAYEHUS
HalnpspKeHWsT 0 JIOMYCTUMOTO — 3HAYEeHUs, HW3MEPUTENbHBIM  OJIOK  uepes
YCTAHOBJIICHHYIO B  HAacTpPOMKax  BBIJIEP)KKY  BPEMEHM  TMOJAeT  CUTHAI
Ha UCTIOJIHUTEIbHBIA MEXAHNU3M, KOTOPbI BHOBb BKJIIOUAET HATPY3KY.

CylecTBYIOT CIEAYIONINE TUIIBI PEJIE HAMPSIKEHUMN

-110 TUITY DJIEKTPOCETH: OHO(a3HbIC U TpeX(a3HbIE;

-110 C0cO0y YCTaHOBKH: CTallMOHapHble U nepeHocHble. [Ipu ycranoBke Y3II1
BO BBOJIHOM DJJICKTPOIIUTKE OOECIEUMBACTCS 3allluTa BCEU AJIEKTPOCETH U BCEX
AIEKTPOIPUOOPOB, MOAKIIOUCHHBIX K Hell. [lepenocHbie Y3II mpumeHsroTcs, Koraa
€ro yCTaHOBKA B IIUTKE 3aTPyAHEHA WJIM HEOOX0IMMO 00€CTIeUUTh 0COOBIC HACTPONKHU
110 HANIPSKEHHUIO CETH JIJISI KOHKPETHOTO 3JIEKTPOOOOPYI0BAHHS.

B HacTosmee Bpemsi CyIIECTBYIOT YCTPOMCTBA 3aIUTBI OT NEPEHANPSIKEHUS C
KOMOMHUPOBAHHOW 3alllUTOM, TaK Ha3bIBaeMbI€ BOJbT-aMIIEPHBIE pEJie, KOTOPbIE
KOHTPOJIUPYIOT KpOME HANPSHKEHUSI CETH, €lIE€ U TOK B CETH, 3allullas TEM CaMbIM
CeTh, KaK OT NEPENaZoB HAINpPSIKEHUS, TAK U OT NEPETPY3KH, T.€. IOMOJTHUTEIBHO
BBIMIOJHSAET (DYHKIIMIO OTPAHUYUTEIISI MOIIIHOCTH.

Heo0xonumo 3HaTh, YTO BOJIBT-aMIIEPHOE pejie He 00ECTIeUnBaET 3aIIUTYy CETH
OT KOpPOTKOTO 3aMbIKaHUSI W HE MOXET 3aMEHHTh CO00H aBTOMAaTHYECKUU
BBIKJTFOYATEIIb.

Baxunoii xapakrepuctukoi ¥Y3II siBiasieTcs HOMUHAIBHBIN TOK.

HoMuHanbHbIM TOK — 3TO TOK, KOTOphIM Y3II crocoOHO mpomyckaTh yepes
ce0s1 B TeUCHUE NITUTEIIHHOTO BPEMEHHU COXPAHSISl ITPH TOM CBOIO pab0TOCITOCOOHOCTD.
CrangapTHBIMU, HanOoJIee PaCIPOCTPAHCHHBIMU 3HAYCHHUSIMH HOMHUHAIBHOTO TOKA
V3II asisrores: 10; 16; 25; 32; 40; 50; 63 A.

Homunanensiii Tok Y311 onpenensierca mo cyMMapHOMY TOKY Harpy3ku Wid
MOITHOCTH BCEX AJNEKTPONPHUOOPOB, MOAKIIOUAEMbBIX B 3aIIUIIAEMYIO CETh.

[TonyunB paccumTtaHHOE 3Ha4YeHWE TOKa, BbIOMpaeM Y3II ¢ Ommkaimmm
OOJIBIIIMM CTaHIAPTHHIM 3HAYEHUEM HOMHUHAIBHOTO TOKA.

Heo6xoaumo yuuthiBaTh, yto Y3II He 3amuinaer 3JeKTPOCETh OT TOKOB
Meperpy3kd M TOKa KOPOTKOTO 3aMblKaHMs, ModToMy camo Y3II momkHO OBITh

3dMUINCHO OT HHUX YCTAHOBJICHHBIM IIOCICAOBATCIBHO C HHM aBTOMATH4YCCKUM



66

BbIKJTtouaTesneM. [loaTomy HoMuHanbHbIM TOK Y 3I1 HEOOXOAUMO NPUHUMATh UCXOIS
Y3 HOMUHAJIBHOTO TOKA aBTOMAaTUYECKOrO BBIKIOYaTess. 1Ipu 3TOM HOMUHAIBHBIN
ToK Y3II nomkeH ObITh OOJbIIE WIM PABEH HOMUHAIBLHOMY TOKY YCTaHOBJIIEHHOIO
J10 HEr0 aBTOMAaTUYECKOI'O BBIKIIFOYATEIIS.

V311 MOT'YyT HMETH HECKOJIBKO HACTPOEK:

- ycTaHOBKa mopora cpabateiBanus Y3II 1mo makcumaibHOMY 3HAYCHUIO
HanpspkeHuss (Umax) - ycTaHaBIMBAaeT MAaKCMMAJIbHO JOMYCTHUMOE 3HAYEHHE
HalpPsDKEHUsT DJIEKTPOCETH, IIPEBBILICHUE KOTOPOIO IIPUBEAET K OTKIHOYECHUIO
Harpy3Ku;

- yctaHoBKa mopora cpabarbiBanus Y3l 1mo MUHHMaabHOMY 3HAYEHUIO
Hanpspkenuss (Umin) - ycraHaBiIMBaeT MHMHUMAIBHO JIONMYCTHMOE 3HAYCHHE
HaIIpsDKEHUsL  DJIEKTPOCETH, CHWIKEHHME HaIPsDKEHUs HWKE JaHHOTO 3HAYCHMs
IIPUBEET K OTKIIOUYCHUIO HATPY3KHU;

- YCTaHOBKa BPEMEHU 3aJ€PKKU BKIIOUEHHUS — BpeMs, depe3 kotopoe Y3II,
IIOCJIE OTKJIFOYEHHUSI HArpy3KH, IOBTOPHO €€ BKJIFOUYUT IIPU BOCCTAHOBIICHUU 3HAYCHUS
HAIIpSDKEHUsS. CETH B YCTAHOBIICHHBIX IIpenenax. Bpems 3alepKKu BKIHOYEHUS
AJIEKTPONIPUOOPOB BHIOMPAETCS] B COOTBETCTBUU C PYKOBOJICTBOM IO KCILTyaTalUH.

Hazuarop Y ¥ e

BHJIIOYeHUA IIOAKIIOIeHHU A

2208 4 4 5 3 . ATAHUA pete.
HATPY3KH.
s (e (i S
Brixmouarers KoHTpOIA - 7 KBT ?o!tq!') N

MAKCHMAJIBHOI'O HAIIPpAXKEeHHA.

TpexpaspagHEmt
Brixmouaress KoHTpOIA HHIAKATOP.

MHHHUMAJBHOI'O HAIIPpAXKEeHHUA.

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

Perynarop samepxin
BpeMeHH aBTOMAaTHYEeCKOIo
BKJIIOYEeHHA IIOCJIe ABAPHH. 220

PeI’yJI.‘i{TOp MAKCHMAJIBHOI'O

—_——
5 230 HAOPAKEeHHA OTK/IIOYCHHA.

Pery:m'rop MHHHMAaJIBHOI'O
HampAXKeHHA OTKJIYeHHA.

KneMMer mogxmogeEHA
HATPY3KH

Pucynok 12. [Ipumep MapkupOBKH YCTPOMCTBA 3aIUTHI OT NEpeHanpsikeHus (peie
HaIPSYKEHUS )
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KonuuecTBo 1 crnmocoObl HACTPOMKU MOTYT OBITH Pa3JIMYHBI JUIsl PA3HBIX TUIIOB
V3II. OO6wuHO, HacTpoiika VY3II ocyiiecTBisieTcss ¢ TOMOIIBI MOBOPOTHBIX
PETYJIMPOBOYHBIX PYUEK.

CpaBHeHME amMapaToB 3aIIUTHl AJICKTPUUECKONM CETU MO OTKIHOYAOIIEH
CIIOCOOHOCTH

PaccmoTpum pasHuily B paboTe M BO3MOXKHOCTAX OTKIIOYEHHUS Pa3IMYHbIX
anmapaToB 3alllUThl 3JIEKTPUYECKUX Leneil. B Hacrodiiee BpeMms, €CTb MHOTO
KOMOMHUPOBAHHBIX YCTPOMCTB 3aLUTHI JJIEKTPUUECKUX CETEH, T.€. COBMEUIAIOUIUX B
cebe HEeCKOJbKO 3alIMTHBIX (DYHKIMNA. 31€Ch Mbl PACCMOTPUM HE KOMOMHUPOBaHHbBIE
anmapaThl 3al{UThI, BBITIOJHSIONIME TOJIBKO OAHY (PYHKIIUIO.

[IpyunHaMu TMOXKAPOB OT JJIEKTPOYCTAHOBOK MOTYT SIBJISITHCS: KOPOTKOE
3aMbIKaHWe, Teperpy3ka, TOKH yTE€UKH, JYyroBble Mpodou  (UCKpEHHE),
nepeHaIpsKEHUE.

JIns  3alldThl  DJIEKTPUYECKUX CETEH, B HACTOSIIIEE BpEMs, SBISIOTCS
oOs3aTenbHBIMU K npuMeHeHuto AB u Y/IT. Otu anmnapatsl 3apeKoMeHA0BaIN ce0s
Kak HaJexxHble W A(QEeKTUBHbIE CpPEACTBA  NPENOTBpAIICHHUS  IOXKapOB
OT 3JIEKTPOYCTAaHOBOK.

AB 3ammmaeTr 3JIEKTPUYECKYI0 CETh OT TOKOB KOPOTKOTO 3aMbIKaHUs
U TIEPETPY30K DIIEKTPUUECKOM CETH.

YAT 3amumaer 2JIEKTPUYECKYH) CEThb OT I[0XKAapoB B  pE3yjbTare
BO3HMKHOBEHUS TOKOB YTE€UKH.

CnenyeT OTMETUTh, YTO B HACTOSIIIEE BPEMSI 3AIIUTY OT MHOTMX HEraTUBHBIX
(GakTOpoB, BBI3BIBAIOIIMX  BO3TOPAHME B  DJIEKTPUYECKUX  CETIX, BMECTE
c npuMenenneM AB u YT, oTuactu pemaroT opraHu3allHOHHBIMH MEPOIPUSITUIMH,
MMPOU3BOAMMBIMY HA 3TAIe MPOCKTUPOBAHUS IEKTPUUECKUX CETEU, TP UX MOHTAXKE
U TIpU dKcIuTyaTaruu. Vcrmonb3yoTest Takue Mephl, Kak 3a3eMJICHUE, YKIIaIKa Ka0ems
B KOpoOa, YBEIWYCHUE pACCTOSHUS MEXKIy MPOBOJHUKAMH, TMPUMCHEHUE
CHEUUATIBHBIX COEIMHUTENBHBIX YCTPOUCTB (KIEMMHBIX KOPOOOK W Jp.) U T.a. Jis
3alIUTBl OT MEPErpPy30K MNPOU3BOAST INMPABWIBHBIA PAaCUeT DSJICKTPUUYECKUX CETEH
Y HArpy3KHU.

Onnako AB u Y/IT u3HnauanbHO HE ObUIM MpEJHA3HAUYECHBI JJISI pacliO3HaBaHUs
WCKPEHHUS Y OTKJIIOUEHUS LIENHU B Cly4dae ero nosiBiicHus. Mickpenne He pacno3HaeTcs
AB mmn YT, MOCKOJIBKY MPH UCKPEHUU HE MPOUCXOAUT HHU YBEJIWYEHHE CPEIHETO

3HA4YCHUA TOKA B LCIIM, HU €TI0 YTCUKAa Ha 3CMJIIO.
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IIpp mocnenoBaTeNIbHOM MCKPEHHHM IIOJIHOE CONPOTHUBIICHHE — ILIOXOIO
KOHTAaKTa» YMEHBIIAET TOK HArpy3KU U JAEPKUT 3TOT TOK HUKE MOPOTra OTKIOUECHUS
AB. COOTBETCTBEHHO, 3TH CPEACTBA 3aIUThl OT HETATUBHOTO JEWUCTBUSI BBICOKOTO
3HaueHUs TOKa He cpabarbiBaloT. [lpum mnapamieabHOM HMCKpEeHUM Mexay ¢a3on
U HEUTPAIBHBIM TPOBOJOM TOK OIPAHWUYEH IMIOJHBIM COIPOTUBICHUEM LIENHU
u cpabateiBanue AB u YT 3aBUCUT OT CTENEHU UCKPEHUS, OJIHAKO B TOJHON Mepe
HE rapaHTUpPyeTCs.

CoOOTBETCTBEHHO, PEILICHUE 3aJa4ld PAaCllO3HABaHUS MCKPEHUs U olOecreyeHus
3aIUTHI OT MOKAPOB, BBI3BAHHBIX UCKPEHUEM, TOJIKHO 00€CTIEYMBATHCS HOBBIM TUIIOM
YCTPOUCTB, (PYHKIIMOHAJIBHO U TEXHUYECKH OPUEHTUPOBAHHBIMU Ha TAKYIO 3a/1ady.
Takum yctporictBom siBasiercst Y 3/111.

VY311 3amuiaer 3J€KTPUUYECKYI0 CETh OT MO0KapOOMACHOTO NPOSBICHUS
JyTOBOT'O MPO00s (MCKPEHUS ).

Eme onaum  ¢dakTtopoM, KOTOPBI  MOXET TMPUBECTH K  TOXKapy
OT SJEKTPOYCTAHOBOK, SBIIAIOTCS KOJEOAHHS HANPSDKEHHS DIIEKTPUYECKOW CETH.
[IpuyeM, OracHOCTh MOKET HECTHU KaK MOBBIIICHHOE HANPSIKEHUE, TAK U TOHUKEHUE
HaIPSKEHUS.

AB, YAT, Y3II He 3amuiarT 31eKTPUIECKYIO CETh OT OMACHBIX KOJIeOaHu
HaIPSKEHUs CEeTH. DTy 3aj1auy BeInoHseT Y 311

V3I1 3amumiaer 3JeKTPUYECKYI0 CeTh OT KOJeOaHW HampsuKeHHs, KOTOpPbIE

MOTYT MPUBECTH K BBIXOIY U3 CTPOS SIEKTPONPUOOPOB U UX BO3TOPAHUIO.

DYyHKUMOHAJIbHbIE BO3MOKHOCTH AMNIMAapPaTOB 3alIUTHI JJIEKTPHUYECKHX
CeTeM.

Tabmumna 2
OYHKIIMOHAJIBHBIE BO3MOKHOCTH alapaToB 3alIUThI JIEKTPUUECKUX CETEH

Annapar 3almThbl
L YcrpoiicTBo VeTDOICTEO
ABapuiiHblii N YceTpoiicTBO 3aIIUTHI | 3aIMThI OT P
p— ABTOMaTHYeCKMIi 3alUTHI OT
p auddepeHnaIBLHOTO AYTrOBOrO
BBIKJII04aTeb (AB) nepeHanpsKeHus
Toka (YAT) npodos
(Y3IIT) (Y31
He
KopoTtkoe OobecneunBaer He obecrnieunBaet He obecneunBaer
3aMbIKaHHE 3aLIUT 3aIUTy obecneunsact 3aIIUTYy
y 3aIUTY
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Anmapar 3alluThI
Yerpoiicrso YcrpoiicTBo
ABapuiiHbIi . YCeTpoiicTBO 3aIUTHI |  3AIMUTHI OT p
p— ABTOMATHYECKUH 3alMTHI OT
p Au(ppepeHHAILHOTO AyroBoro
BbIKJIIOYaTeIb (AB) nepeHanpsKeHus
Toka (Y/T) npoodos (v3I)
(Y341)
He
OobecneunBaer He o6ecnieunBaer He o6ecnieunBaer
[Teperpyska I SanmT obecrieunBaeT SammT
y Y 3aITUTY Y
He
He o6ecnieunBaet ObecneunBaer He o6ecnieunBaet
VYTeuka Toka SanmT S obecrieunBaeT SanmT
M y 3aTUTY y
Jyrosou
npo6oit He o6ecnieunBaet He o6ecneunBaet Oo6ecneunBae | He oGecrieunBaer
MOCJIeI0BATE 3aIuUTy 3aIuTy T 3alIUTY 3aIUTY
JIBHBIN
He B monHOM Mepe
JyroBoii obecreynBaeT 3alluTy.
npo6oi MoxeTt cpaboTaTh He oGecneunBaet Oo6ecneunBae | He oGecrieunBaer
napayuIeIbHbI CJIMIITKOM TIO3THO 3aIIHUTY T 3aIIUTY 3aMTUTY
71 (pu orpaHMYEHHOM
toke K3)
He B monHOM Mepe He B monHOM Mepe
" o0OecreunBacT 3aIuTy. o0ecrieunuBaeT
JyroBoit
0060l Mosxet cpaboTath 3aILHNTY. OoecneunBae | He oOecneunBaer
HaI;eMmo CJIMIIKOM TO3/IHO Mosxet He cpaboTaTh T 3aIUTY 3aIUTY
(TIpu OrpaHUYECHHOM (Ipu UMITYJIBCHOM
Toke K3) XapaKTepe UCKPEHU)
He
[Tepenanapt He o0OecrieunBaer He oOecrieunBaer Oo0ecneynBaer
HaIPSHKEHUS 3aIuT 3aIUT obecneumBact 3aIMT
P y y saruTy y

U3 Ta6.]'II/IHI>I 2 BHAHO, YTO HH OAMH H3 aIlllapaTOB 3alllUTbl HC 3alHUIIACT

AIEKTPUUYECKYIO CETh OT BCEX BO3MOXKHBIX aBApUMHBIX peKMMOB. J[i1s obecrnieueHus

MaKCUMaJILHOU

armapaTsl

3alIHUThI

3aIlUTHI,

paboratomue

Ha

HEUCTPABHOCTH JJIEKTPUUECKOU CETH.

oOHapyKeHHe

pPa3HbIX

AIEKTPUYECKOM CETH 11eJIeCO00pa3HO  MCIOJIb30BaTh

MPU3HAKOB

[Tpumenenune Y311 u Y3II He oTMEHsSIET HEOOXOIUMOCTH UCITONb30BaHus AB

u Y/T.

Takum o0Opa3om, €ciM pacCMOTPETh BapUAHT HCIOJIb30BaHUS BCEX BHUJIOB

341U ThI BHCKTqueCKOﬁ CCTH OTACIbHBIMH YCTpOﬁCTBaMH (BBIHOJ'IH?[IOH_II/IMI/I TOJIBKO

0JIHY ()YHKIIUIO), TO HEOOXOAMMO YCTAaHOBUTH UEThIPE pa3HbIX amnmnapara 3auTthl: AB,
YAT, Y3AII, V3IL
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B Hacrosiiiee BpeMst pacipocTpaHEHbl KOMOMHUPOBAHHBIE alapaThl 3aIUTHI,
KOTOpble OOBEIUHSAIOT B OJHOM KOpPIyCE HECKOJIbKO ycTpoilcTB. Hampumep,
muddepeHraIbHble aBTOMAThI, KOTOPbIE OOBEAUHSIOT (YHKLIHUKA aBTOMATHYECKOTO
BBIKJIIOYATEINS U YCTPOMUCTBA 3aIUThI TudPepeHuanibHoro Toka. KoMOuHupoBaHHbIE
YCTPOICTBA MO3BOJIAIOT ONTUMHU3UPOBATH M YIPOCTUTH NMPOEKTUPOBAHUE U MOHTAXK
AIEKTPUUECKHUX ITUTKOB.

TepMouHAMKATOPBI

OnHoit u3 HaubOoJee pacpoCTPAHEHHBIX MPUYMH 0XapoB
OT DJJIEKTPOYCTAHOBOK SIBJISIETCA TNEPErpeB KOHTAKTHBIX COCAMHEHHN W JIPYrux
anemMeHToB. [lokapoomacHple  PEXUMBI  BO3HHKAIOT  BCJECACTBUE  OOJIBIIOTO
MEPEXOHOTO COMPOTUBIICHUS], 4 TAKKE MEPETPY30K.

TepMOMHIMKATOPHBIE MAaTEpUajbl MPEIHA3HAYEHBl ISl BU3YAJIBHOTO WU
doTorpaduueckoro KOHTPOJISI M HM3MEPECHHS TeMIlepaTypbl, T.€. PpPe3yJbTaThl
U3MEPEHUI MOXHO MPEJICTABUTH B BU3YAIU3UPOBAHHOM BUJIC.

[Ipy nmocTHMKEHMM MaKCUMAaJbHOW TeMIepaTrypbl TEPMOWHIMKATOPHBIN
MaTepHall pacIiaBisIeTCa U HEOOPAaTUMO MEHSIET CBOM IIBET.

TepMOMHAMKATOPHI MOHO HCIOJIB30BaTh Kak JOKa3aTeIbCTBO (hakTa
JNOCTVIKEHMUSI OIPENEIICHHOM MAaKCUMaJlbHOM TeMIepaTypbl, T.K. PpPe3yJbTaTbl
U3MEpEHUs ABIIAIOTCS HEOOPATUMBIMH.

Merton uW3MepeHMs TEMIIEPATypbl C I[OMOIIBID TEPMOUHIAUKATOPHBIX
MaTepHaoB OTIAYAECTCA IPOCTOTOM, 3KOHOMHUYHOCTBIO, MaJOW TPYAOEMKOCTHIO,
BO3MOXXHOCTBIO ONEPATUBHOIO TIONYYEHHS JOCTATOYHO TOJHOM uH(MOpMaIuu
O TEIJIOBOM PEKUME IJIEMEHTOB 3JIEKTPOOOOPYIOBAHHUS.

TepMOMHIMKATOPBl HMMEIT HECKOJIBKO MCIIOJHEHUM: TEPMOMHINKATOPHBIE
HAKJIEWKU U TEPMOUHIUKATOPHBIE KPACKH.

KoHTpacTHOCTh IBETOBOTO Tepexoaa OOECHedHBAET JIETKOE paclo3HABAHHE
aBapUUHOTO MEPErPEBA.

TepMOMHINKATOPBI COXPAHSIOT CBOM LIBET U MAPKUPOBKY HA MPOTA)KEHUN BCETO
CpOKa CITY>KOBI.

TepMoMHAMKATOPHBIE  HAKICWKHA  MPEACTABISIIOT  COOOM  TOJJIOKKY
Ha CAMOKJICSIIENCS OCHOBE C HAHECEHHBIM TEPMOMHAMKATOPHBIM IOKPBITHEM.
MartepuaioMm MOMJIOKKH MOTYT ObITh Oymara, ¢oibra Wiau TOJMMEpHas IUICHKA.
Jns mpenoxpaHeHuss TEPMOUHAUKATOPHOTO MOKPBHITUS OT BHEIIHMX BO3AECHCTBUU

MOBEPXHOCTh M3EIUS TOKPBIBAIOT 3AIIUTHOMN TJICHKOM.
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[Ipu pgoctmxkeHUU 3alaHHOM TeMIepaTypbl WHIUKATOP HEOOPATUMO MEHSET
CBOMH 1IBET.

TepMouHAMKATOPHBIE HAKICHKH MOTYT OBITH PAa3IUYHOTO pasmepa U (OpMBbl,
B 3aBUCHMOCTH OT 3aJa4¥l MMETh Pa3HbId MOpOr cpabaThIBaHUs, UMETh HECKOJbKO
TEPMOYYBCTBUTEIILHBIX METOK C Pa3HbIM MPEACIOM CpadaThIBaHMUS.

TepMonHANKATOPHBIE HAKJIEHKHA MOTYT OBITh OJTHOIIO3UIIMOHHBIMU, T.€. UMEIOT
OJIHy WHJHWKAIIMOHHYIO METKY M MHOTOINO3UIHUOHHBIMUA — HMEIOIIUE HECKOJBKO

UHAWKAIIUOHHBIX MCTOK, HACTPOCHHBIX HA PA3HBIC TCMIICPATYPHI.

ao
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MOCIE

Pucynox 13. [Ipumepsl TEpMOUHIUKATOPHBIX HAKJIEEK Pa3IMUHbBIX
MIPOU3BOIUTEIICH

[IpruMeHeHrEe OJHOIMO3UIIMOHHBIX TEPMOMHIMKATOPHBIX HAKJIEEK I103BOJISET
KOHTPOJIMPOBATh MAaKCUMAJILHYIO TEMIIEPATypPy Ha JIEMEHTE AJICKTPOOOOPYT0BAHMUS.

[IppmMeHeHE MHOTOMO3UIIMOHHBIX TEPMOWHIMKATOPHBIX HAKJIEEK IO3BOJIAET
ONPEICIIATh TeMIIEpaTypy AJIEMEHTa AIIEKTPOOOOPYIOBAHUS KakK
cpenHeapupMETHISCKOS MEXKAY MOCISAHEH METKOM, N3MEHHUBIIICH IIBET, U MIEPBON —
HE U3MCHUBIIIEH.

TepMOMHINKATOPHBIE KPACKH, B OTIMYHME OT TEPMOMHIMKATOPHBIX HAKJIEEK,
MOXXHO HAaHECTH Ha TIOBEPXHOCTH WJIM DJJIEMEHTBI dAJIEKTPOoOOOpYd0BaHMS,
HEJOCTYIIHbIE  JJI1 YCTAHOBKM TEPMOWHJMKATOPHBIX HAKJIEEK, HAIPUMED,
P CIOXKHOH KOHPUTYpalluW WM OTPAHWYCHHOM IPOCTPAHCTBE BHYTPH
AJICKTPUYECKUX IIUTKOB. Kpacku MOXXHO HAHECTH Ha MOBEPXHOCTh KOHTPOJIUPYEMOTO
ajeMeHTa Oojiee TOHKMM CJIOEM, B PE3yJbTaTe 4Yero BO3pPacTaeT CKOPOCTh

cpabaThIBaHUSI.
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Pucynok 14. [Ipumep ucnonHeHrs TEPMOUHINKATOPHBIX KPACOK

TepMOMHUAMKATOPE TPUMEHSIOTCS JJIsI  KOHTPOJIS TEIUIOBOTO  PeXUMa
AJIEMEHTOB AJIEKTPOYCTAHOBOK.

TepMouHIUKATOPHl MPUMEHSAIOTCS JUIsi OOHapy>K€HUS ¢ PETUCTPALMH
MEPETPEBOB AJIEMEHTOB AJIEKTPOOOOPYIOBAHUS WM SJIEKTPONPOBOJIKH, B IMEPBYIO
ouepe/ib, BOIU3H PJICKTPUIECKUX KOHTAKTOB, KOHTAKTHBIX COCAMHEHUI.

TepMouHaMKaTOPHI HE TPEOYIOT CHEUATBEHOTO TEXHUYECKOTO 00CITY KIUBAHUS.

3amure TOMJIEXKAT  AIEMEHTBHl  DJIEKTPOOOOpYIOBaHUS, M  KOTOPBIX
HOPMAaTUBHO-TEXHUYECKUMHU JOKYMEHTAMHU yCTAaHOBJIEHBI HAMOOJBIINE TOMYyCTUMbIC
TEMIIEpPaTyphl HATPEBa, a TAKXKE DJIIEMEHTHI JIEKTPOOOOPYI0OBAHMS, TIEPETPEB KOTOPHIX
MOXXET MPUBECTH K aBapUHU WIM BO3TOPAHUIO (HE3aBUCHUMO OT HAJIMYHUS TPEOOBaHHIA
HOPMAaTUBHBIX JOKYMEHTOB).

TepMouHIMKATOPHl ~ HAHOCAT  HA  AJIEMEHTHl  AJEKTPOOOOPYIOBaHMS,

MMOJICKAIMKUC KOHTPOJIIO TCIINIOBOT'O COCTOAHMA.
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PI/ICYHOK 15. HpI/IMep HCITIOJIB30BAHUA TCPMONHANKATOPHBIX HAKJICCK IJIA KOHTPOJIA
TEMIICPATYPbl KOHTAKTHBIX COG,Z[I/IHGHI/Iﬁ

[Topor cpabaTbiBaHUsI TEPMOMHANKATOPOB BBIOUPAETCS UCXOIA U3 TPEOOBAHMIA
HOPMAaTUBHO  TEXHUYECKOM  JOKYMEHTAallUM Uil  KOHKPETHOIO  AJIEMEHTa
ANEKTPOOOOPYIOBAHUS, TEXHUUYECKUX XapaKTePUCTUK U  PEKUMOB  pabOTHI
ANEKTPOOOOPYTOBAHUS.

Tak Kak TEpMOMHIUKATOPHI HE SIBISIOTCS BOCCTAHABIMBAEMBIMH H3ICITUSIMU,
MOCJIe PEeTruCTpalii HMH IeperpeBa cpabOTaBIIME TEPMOMHIUKATOPHI IMOAJIEKAT
3aMEHE Ha HOBBIE.

Heo0xonuMo KOHTPONIHPOBATH CPOK HMCIOJIB30BAHUS TEPMOUHIUKATOPOB.
[Ipu ucteueHnu cpoka UCIOIH30BAHUS, TEPMOUHIUKATOPHI HEOOXOIMMO 3aMEHUTD Ha
HoBbIE. [lociie 3aMeHbI clienaTh OTMETKY B KypHAJE.

TepMoUHANKATOPBI SABJISIFOTCS HEBOCCTAHABIMBAEMbIMU u
HEPEMOHTONIPUTOAHBIMA  HM3JenusiMu  (mokpeiTusimu).  [lpm  cpabarbiBaHuun
TEPMOMHAUKATOPA, €r0 CIEAYET YIaduTh U 3aMEHUTh Ha HOBOE U37eiHe (IOKPBITHE).
OkpaiBaHue TEPMOMHIUKATOPHBIX METOK B pe3yJbTaTe BO3JACHCTBUSI TEMIIEPATYPHI

HEoOpaTuMo.

TepmocucreMbl
TepMOCI/ICTeMH NpCaAHa3sHAa4YCHbI AJIA PaHHCTO aBTOMATUYCCKOI'O O6Hap}I)KeHI/I$I
IIOXKAapOOIIaCHBIX CHTyaHHﬁ, BO3HHUKAOMMKX BCICACTBUC IICPCTPCBA IJJICMCHTOB

AIEKTPOYCTAHOBOK: KOHTAKTHBIX COCIMHEHUM, MPOBOAOB, Kabeneh (B T.4. KOHLIEBOM
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apMaTypbl) M UIWMH, DJJICKTPUYECKUX amnmnapaToB, BBOJHBIX pPacHpeaeIUTEIbHBIX
mkagoB, IUTOB C AJIEKTPOOOOPYAOBaHUEM, HMHOTO SJIEKTPOOOOPYAOBaAHUS
U HUX DJJIEMEHTOB, TJi¢ BO3MOXHO IMPEBBIIICHUE TEMIEpATyphl 000PYyIOBaHUS
B HEILITATHOM PeXUME pabOThI UIU TIPHU MOSBICHUU JeheKTa.

CucTtemMbl OCYIIECTBISIIOT HEMPEPHIBHBIA KOHTPOJIbL TEMIIEpAaTyphl HarpeBa ¢
CUTHAJIM3alMell O MPEBBIIIIEHUN YCTAHOBJICHHBIX TIOPOTOB U Nepenaueit nHbopMauu
Ha MyJbT EHTPATU30BAHHOTO HAOIOICHHUS, T/I€ OCYIIECTBISETCS MPUEM TPEBOKHBIX
M3BelIeHN 00 0OOHApPYXEHHBIX MEperpeBax ¢ JaTYUKOB, OTOOpaKeHUE (MHIUKAIIMS)
COCTOSIHUSI U PETUCTPAIUS COOBITHIA.

Tepmocuctemamu  MOryT  ObITb  OOOpPYJOBaHBI  JJIEKTPOYCTAHOBKH,
JUIS KOTOPBIX HOPMATHBHBIMH JOKYMEHTAMU YCTAHOBJIEHBI HAUOOJIbIAs TOMyCTUMAs
TeMIiepaTypa Harpena, a TaKKe AIIEMEHTHI AIEKTPOOOOPY TOBAHUS

" JJICKTPOIIPOBOJAKH, IICPCIPEB KOTOPBIX MOKET NPUBCCTU K AaBAPHUH UJINU BO3T'OPAHUILO.

Pucynok 16. IIpumep cuctemsl, COCTOSIIEN U3 TEPMOAKTUBUPYEMOM
ra3oBbIIEIAIONICH HAKIEHKU U CIIEHUAIM3UPOBAHHOTO Fa30BOr0 AaTYMKa

B kadecTBe yCTpONCTB OOHApY»KEHUSI MPEBBIIICHUS TEMIIEPaTypbl B Pa3HBIX
CHUCTEMax MOTYT BBICTYIIaTh pa3JIM4HbIE NaT4yvKd. Hampumep, TepMoakTUBHpYyEMbIE
ra3OBBIACISIONINE HAKICHMKH, I[PU HAarpeBaHUM KOTOPBIX [JI0 ONPEAECICHHOU
TEMIIEPATypPhl BBIACISAETCS CUTHAIBHBIN Ta3, YJABIMBAEMBIN CIIEHUAIN3UPOBAHHBIM
ra3oBbIM JaT4YUKOM, MEPEAIOIIMM CUTHAJ O IMEPETrpeBE HA KOHTPOJIBHO-NPHUEMHOE
YCTPONCTBO; OECKOHTAKTHBIE WH(paKpacHbIE MATUYUKH, JTATIYUKHA TEMIEPATYPHI,
YCTaHaBJIMBAECMbIE HETIOCPEICTBEHHO Ha KOHTPOJINPYEMBIN AIEMEHT

3JIEKTPOOOOPYTOBAHHUS.



o
I 0
o
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100°C

CMELMAN3VUPOBAHHDIV

KOHTPOJIbHO-MPUEMHOE
YCTPONCTBO

FA30BbIN AATHMK

3. BaBapwviiHOW cuTyauun Haknelka sbigenaert
CUrHaNbHbIV ras, KOTOpPbIN PUKCUpyeTca

[laTYVKOM

[IIar 2

[Ipu nHarpeBanuu BoIme S50
— 90°C wHAWKATOpPHBIC
METKH HE0OpaTUMO

MCHAIOT CBOU IIBETA

Iar 3

B aBapwiiHOil cuTyaumu, KoOrjaa
TeMIieparypa TOJHUMAETCS BBIIIE
100°C, HaKJIeHKa BBIIIEIISAET
CUTHAJIbHBIN ras, KOTOPBII
(GUKCHpPYETCST Ta30BBIM JIATIYMKOM.
JlaTumk mepegaeT curHaji TpeBOTH | /
WM OTKJIFOYAET MUTaHHE

Pucynok 17. [lomaroBasi cxema paOOTbl CUCTEMBI HEPEPHIBHOTO KOHTPOJIS
TEMIIEpaTypbl HA OCHOBE TEPMOAKTUBUPYEMOM Ta30BBIIEISAIONICH HAKIICHKH
U CIEIUAIM3UPOBAHHOTO Ta30BOT0 JATYMKA

KpOMe TOro, TCpMOCHUCTCMBI MOJKHO HUCIIOJIB30BATh KaK CUCTCMbI MOHHUTOPHHI'A

n0>1<apH01?1 0e301acHOCTH QJICKTPOYCTAHOBOK, 3a CUCT PAHHCTO 06Hapy}KeHH5I TOYCK

U4pCe3MCPHOTO0 HaArpeBa, 3aJ0JI'0 0 Haydallad TCpMH‘IeCKOﬁ ACCTPYKIUKU H30JIAIUHU

B MCCTaX YCTAHOBKH OATYHUKOB.

Pucynoxk 18. [Ipumep cucTeMbl MHOTOKaHAITLHOTO OECKOHTAKTHOTO
TEMIEPATYPHOTO KOHTPOJISI HA OCHOBE OECKOHTAKTHBIX MUPOMETPUUECKUX
JTATYUKOB
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Pucynok 19. [Ipumep MHTENIEKTYa IbHON CUCTEMBI KOHTPOJISL TEMIIEPATYPHI
BBICOKOBOJIBTHBIX KaOEJIbHBIX JIMHUM HA OCHOBE PaCIpeIeIEHHOIO
JaTYUKa TEMIEpaTypbl

TennoBU3NOHHAS TMATHOCTHKA

B ocHOBe TEMIOBM3MOHHON JAMArHOCTUKUA JIEKHUT TEIUIOBOM  METOA
HEpa3pylaIero KOHTPOJs, T.€. TEIJIOBU3MOHHBIE OOCIEIOBaHUS C UEJIBIO
BBISIBJICHUSI  MOXApOOTACHBIX YYacTKOB M y3JI0OB B  3IJIEKTPOOOOPYIOBaHUHU
U DJIEKTPOIPOBOIKE.

B kadecTBE TEXHMYECKOTO CpEICTBA TEIUIOBU3MOHHOW  JUArHOCTUKH
MIPUMEHSIETCS TEIJIOBU30p. TEMI0BU30p — 3TO ONTUKO-3JEKTPOHHBINA U3MEPUTETBHBII
npubop, paborarmuii B MHPpPaKpacHOU 00JIaCTH AIEKTPOMATHUTHOTO CIIEKTpA.

Pucynoxk 20. [Ipumep npoBeaeHUs TEIIOBU3MOHHOIO KOHTPOJIS AIEKTpolIKada
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Kpatko MeTon TEmIOBU3MOHHOW JIMarHOCTUKM IOXKAPHON 0€30MmacHOCTH
AKCIUTYaTUPYEMOTO 3JIEKTPOOOOPYAOBAHUS MOYKHO OIHUCATh CIEAYIOIIMM OOpa3oM.
Kaxnpiii 0ObEeKT uMeeT TeMmiiepaTypy, NMPUYEM B pa3HbBIX TOYKaX OHA pa3Has.
Kaxk npaBuiio, OTKIIOHEHUE TEMIIEPATYPHI B Ty WIIK UHYIO CTOPOHY CBHUJIETEIBCTBYET O
KaKOH-TO HEOAHOPOJHOCTH, eekTe. TernnoBu3op kKak BUIeOKaMePa OXBAaTHIBAET BCIO
MaHopaMy OOBEKTa, BBIBOJUT Ha JKpaH U (PUKCUPYET B MaMSITH BECh CIEKTP
€ro Temmeparyp, npeodpasys B TepMOTrpaMMy, T.€. KAPTUHKY TeMIlepaTyp, KOTopas
HAallOMUHAET HeratuB IBETHOM (¢oTorpaduu, rAe KaxAbld OTTEHOK I[BETa
COOTBETCTBYET OIPENEICHHON TEMIIEpaType.

HeocnmopumbiMu ~ mpeuMyniecTBaMH  TEIJIOBU3UMOHHOTO  OOCJIEI0BAHMS
ABJIAIOTCS: OOBEKTHMBHOCTH M TOYHOCTb IOJy4YaeMbIX JaHHBIX, O€30MacCHOCTb
(nmpumeHnsieTcs OCCKOHTAKTHBI  METOon), He  TpeOyeTcss  OTKIIOYEHHE
AJIEKTPOOOOPYOBaHMSI U MOArOTOBKU padouero mecra. OnHako, s 0ojiee TOYHOTIO
TEIUIOBOT0 KOHTPOJI HEO0X0AMMA Harpy3ka Ha 3J1eKTpoobopynoBanus He MeHee 70%,
u He wMeHee 1 wyaca pabotel. [lpm 3TOM MeETOJ BBICOKONPOU3BOAUTENIEH,
K TOMY K€ OH JIa€T BO3MO>KHOCTb IMPAKTHUYECKH MTHOBEHHO, «C IEPBOTO B3IJISIAY,
yKa3aTb MeCTO JAe(eKTa, NpeIBapUTEIbHO OIPENEIUTh CTENEeHb AEPEKTHOCTH.
Kpome »sToro ™eron oTauyaercss NOPOCTOTOM JTOKYMEHTHUPOBAaHUS Je(PEKTOB
U BO3MOXHOCTBIO oOIpeaeneHus: Je)eKToB Ha paHHEW cTaguu pa3BUTHS.
OH 1O3BOJSET C JAOCTATOYHOM CTENEHbI0 TOYHOCTH JAMATHOCTUPOBATH COCTOSHUE
HE TOJBKO OTKPBITBIX 3JIEMEHTOB 3JIEKTPOOOOpPYNOBaHUS, TAKUX KaK KOHTAKTHBIE
COEIMHEHMSI B 3JEKTPUUYECKUX IIUTKAX U BBOAHBIX IIUTaX, HO U COCTOSIHUE PO3ETOK
U BBIKJIIOUATENEH, KOTOPBIE 3aKPBIThl KOPITyCaAMHU, a TAKXKe dJIEKTPUUECKUX MPOBOJIOK,
BBIINOJIHEHHBIX Pa3IMYHBIMU CIIOCOOaMH.

38 57

—367

—-349

—331

—31 3

—294

—275

—-258

—239

—221

2l] 28

Pucynok 21. IIpumep TepmorpamMbl KOHTAKTHBIX COEIMHEHUN C TEMIIEPATYPHOU
HIKAJION
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CyTh TEIJIOBU3MOHHOM JUArHOCTUKH 3aKIIOYaeTcss B  OECKOHTAKTHOM
perucTpanuu TEMIEPATYpHOrO IMOJs Ha IMOBEPXHOCTH OOBEKTa H3MEPHUTENIbHOU
anmaparypor, IMOCTPOCHMM M aHalu3€ TEepMOrpaMM C HCIodb30BaHneM OBM
UIsl OOHapyXeHUs M KiaccupuKauu AePeKTOB U NpHUHATHS peweHus. Hanuuwne
nedeKkTa mpu TakOM JUArHOCTUKE XapaKTepU3yeTCsl aHOMAaJbHBIM IOBBIIIEHUEM
TeMIlepaTyphl B 1€PEKTHOM 30HE MO CPAaBHEHUIO C UCIIPABHBIMU 00JIaCTIMU.

VYcnoBuss # MOPSAOK — MPOBEACHUS  TEIUIOBUSMOHHOW  JUArHOCTUKH
AKCILTYaTUPYEMOTO  3JIEKTPOOOOPYAOBaHUS  KHIIBIX M  OOIIECTBEHHBIX 3JaHUU
YCTAHABIMBAIOT  METOAMYECKHE  pexkoMeHpauuu  [6]. OHM  HampaBiEHBI
Ha TOpoQUIAKTHKY TMOXAapHOM OEe30MacHOCTH 3JEKTPOOOOPYIOBAHMS  KUJIBIX
U OOIIECTBEHHBIX 3J]aHUN U TO3BOJSIOT KOHTPOJHUPOBATH U OLEHHUBATH COCTOSTHUE
MOKapHOU 0e30MaCHOCTU AJIEMEHTOB 3JEKTPOOOOPYNOBAHMS, KOTOPbIE paHee He
MOTJM OBbITh 00CJI€IOBAaHBI, TAKUX KaK: PO3ETKH, BBIKJIIOYATENIN U DJIECKTPUUYECKUE
NPOBOAKM BBITIOJIHEHHBIX PA3JIMYHBIMU CIOCOOAMHU, YTO SIBISETCA AaKTyallbHBIM
MOMEHTOM B  oOiactu  oOecrieyeHHMs] TOKapHOM  0E30MacHOCTH  KUJIBIX

1 OOIIECTBEHHBIX 3IaHUH.

[T=277°C]

Pucynok 22. [Ipumep oOHapyXeHHS TT0KapOOMACHOTO pa3orpeBa 00JITOBOTO
KOHTaKTHOTO COEUHEHUS

C mnoMomipl0 TEMJIOBU3UOHHOM JUArHOCTUKHU BBISBISIIOTCS KOHKPETHbBIE
nedeKTHpIE MeCTa, TJe 3a4acTyl JOCTATOYHO 3aTSAHYTh, 3a4UCTHTh, 3aMEHUTH
00JITOBOE COEAMHEHNE UITU TIepepacipeeIuTh Harpy3Ky U aedext OyneT ycTpaHeH.

JlonmyckaeTcs UCIoab30BaTh APYrue METOAUKHU TEILNTOBU3UOHHON JUATHOCTUKH,
eciau 001acTh UX MPUMEHEHHUS COOTBETCTBYET OOJACTU NMPUMEHEHMS] HACTOSAIIUX

MCTOANYCCKHUX peKOMeHHaHHﬁ.
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B kauecTBe KpUTEpHUEB OLEHKH MOKApPHOH O€30MaCHOCTH 3JIEKTPUUYECKUX
U3IeIUM  MOXKET OBbITh MPUHATO 3HAYEHUE TeMIepaTypbl WIM MPEBLIIICHUS
TEMIIEpaTyphl, YCTAHOBICHHOE B CTaHAApTax Ha KOHKpeTHoe u3aenue. Kpome toro,
KPUTEPUHU OLIEHKH TOKapHOW O€30MacHOCTU NpPHU TEIJIOBU3MOHHON JHArHOCTHKE
IIPUBEJICHBI B METOINYECKUX PEKOMEHALUSX [6].

Jlnarnoctuka 3J1eKTpooOOpPYyJOBaHUSl TEIJIOBBIM METOAOM HEPa3pyILIAIOLIEro
KOHTPOJIs (TETTIOBU3UOHHAS IMarHOCTHKA) JOJHKHA MPOBOAUTHCS OpUrasion He MeHee
2 yenoBek. Bce uneHsl Opurajpl JOMKHBI OBITH ATTECTOBAHBI MO TEIJIOBOMY METOY
Hepa3pyIarero KOHTpois. XoTs Obl OJUH paOOTHUK JOJDKEH OBITh aTTECTOBAH HE
Huxke, yem 1o Il kpanudukaimoHHOMY YpOBHIO IO TEIUIOBOMY KOHTPOJIIO B CUCTEME
Pocrexnanzopa.

Jist  mpoBeAeHUS TEIMIOBU3MOHHOW JIUArHOCTUKM MOTYT TPHUBJIEKATHCS
CTOPOHHHE OpraHU3aliy, AKKPEAUTOBAHHBIE B YCTAHOBJICHHOM IMOPSJIKE HA TETIJIOBOM

MCTO HCPA3ZPYHIAOIICTO KOHTPOJIA.
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MWHHCTEPCTBO HauanbHHKaM INIaBHBLIX YTIDABIEHHH

POCCHHCKOH $ETEPAITHH
[10 JE/IAM I'PAIAHCKOI OFOPOHBL MHC Poccum no cyGhexTam

UPE3BBIUAMHEIM CHTY AITHAM Poccutickoll Pefepalyn
1 TUKBH/IALTAH TIOC/IECTRHI
CTUXHMWHEIX EENCTBHHA
(MUC POCCHH)

JamecraTens MunncTpa — rnaRHEIR
rocyAapCTREHHLIH HHCIEKTOP
Poccriickoil Pegepamss
Mo MOXKAPHOMY Ha20py

Tearpamszni mpoesy, 3, Mooma 109012
Tena. B{495)983-70-01; daxc B(495)624-19-46

23.03.2023 N M-AM-069
Ha Ne

O HanpaeneHHH MeTOIHUSCKHY
peKOMeHIALHA

YEaKaeMBIe KOUUTETH!

Bo wucnonHeHHe nyHETa 1 pazgena III [InaHa HayuHO-HCCIeqOBaTeNbCKHX
H ONBITHO-KOHCTPYVKTOpCKHX pator MUC Poccuu rHa 2022 rog M IUIaHOBBIH NepHOT
2023 u 2024 rogoe, yreeps#geHHoro npHkasom MUC Pocoum ot 21.12.2021 Ne 893
noaroToeneHsl Metoguka oljeHKH NMosKapHOH De30NacHOCTH AIUIOr0 JoMa (KBapTHPHL)
H MeToguueckiie peKOMeHIAI[MH [0 OPraHHzZalMH [OpodHIaKTHKH [0XKAapoE oOT
1eKTpooDODYAOBAHHA B MIULIX H oOLecTBeHHEIX 3JaHHAY C [IpHMeHeHHeM
TEXHHUECKMY CPe[CTE (Janlee — MeTOOHUSCKHE MATeDHANE], JOKYMEHTEI).

C Uuensi CHHMEHHA KOMHUECTBA NOKADOE B ¥MALE, a TAKHE NpedyNpeKIeHHA
riuben mojeH (geTeli) Ha NoMapax MpeLlaran:

HCOOAR30BATE METOJHUEeCKHe MAaTepHAMkl TMIpH [pOBedeHHH MpaBOBOrO
MpOCBEIleHHA H MpaBoBoro HHGODMHDOBAHHA B paMEaXx NpoQHIaKTHEH
[IpaBoHAapVILEeHHH;

OPraHH20BaTE [JOBeJeHHe MeTOJHUYeCKHMX MAaTepHATOE A0 HCIIOIHHTelEHEIX
opraHoE cybrexToB Poccuiickoii Pegepalpdl, OpraHOE MeCTHOIO CaMOVTIpaB/IeHHA
JUTA peanH3al[HE HMH NOJIHOMOUHH B 00/1acTH NoapHoH De30MacHOCTH;

HaNpaEHTE oDpallleHHA B OpraHHM3allHH, OCYI[eCTEIAHIHEe oDydueHHe MepaMm
nodapHoH ~— De3jomacHoCTH, 48 0 HCNOAL30BAHHA — YVKa3aHHBIX  JOKYMEHTOB
[pH NoAT0TOBKe 00A3aTe/MBHEIX PasJe/loB 0 Mepax NoKapHoH De30MacHoCTH B 30aHHAX
A1 TpOHEAHHA TOJel B COOTEETCTEYIOLIHY MporpaMMax;

NpHHATE MepEl [0 IMIHDOKOMY OCBellleHHK) B paMKaX B3aHMOJeHCTBHA C
L[eHTpaMH YTIpaB/eHHA PerHOHOB B cyDwekTax Poccwiickoi depepainii, B cpegcteax
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MaCCOBOH I’[EI@GPME.U;HH, BE CeTH I"'I]-I'I'E‘PHE'T C HCIIONBZOBAHHEM COLHATBHEIX CE‘TE'ﬁ,
MeCCeHIHEPOE, MODHIBHOH CBA3H BOSMOMHOCTH CaMOCTOATETRHOH OLEHKH H[}H{ﬂpHﬂﬁ
De30MacHOCTH KHIBA HX ElaaeNb1lanMH [ OTBETCTEEHHEIMH EBADTHDPOCBEMITHEAMH ).

[Ipunoxense: Ha 157 1. 8 1 3ks.

reHepaT-TIONKOEHHK BHYVTPEeHHeH CTyHOE! A M. CynpvHOBCKHH

- A

JOEYMEHT ITOMITICAT
WTEKTPOHHON DOIIHCER)

Cepr |:|].|||:u:|| COOEAASZ DR 2B AG SOE BRG] PIE2A0A
Baagenen CYITPYVHOBCKIN AHATOUII MIZEATUIOBIT
Medicramresaw ¢ 13,03 2023 oo 05,046 2024

N .

Hecmpyrem Anexcargp Himonaesm
JerapramersT HEZ30DEH0H JERTEMEHOCTH H MPOEIUTanTHISCKDH paboTe
8(495)983-58-64



