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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 3JEKTPOOOOPYTOBAHUS €KETOTHO MPOUCXOAUT
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 JKUJIBIX JOMax u cocTaBisger 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 d4wucna mOrHMOmMMX JIIOJIEH Ha IoXapax OT AJIEKTPOOOOpYAOBaHUS
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 H 3JaHUSAX U COOPYKEHHSIX OOIIECTBEHHOTO HA3HAYCHUS, HCTOYHHUKOM
BO3HUKHOBEHHUSI KOTOPBIX SIBISUIOCH  AJIEKTPOOOOpYyIOBaHHE, IO CYOBEKTaM

Poccuiickoit deaeparuu npeacTaBieHbl B Tadaunax 1 u 2.



Ta6auna 1
Pacnpenesienue 3HaYeHM TOKAa3aTe/iell 00CTAHOBKH C MOKAPAMH,

npousomeamumMu B Poccniickoit @enepauuu B nepuox 2016-2021 rogos

3JIEKTP000OpyAOBaHue, 0 cyoObekTaM Poccuiickoit @egepaunu

B JKHJIOM CEKTOPE€, HCTOYHUKOM BOZHUHKHOBCHHUSA KOTOPLIX SABJISAJI0CH

Kou-Bo Toas IHoruomao Toas
PeiiTunr Cyobexkt PO MOKapoB, o > | PefiTHHT Cyobext P® JIoaei, o ’
el. ° qel. °
1 MockoBckast 001acTh 16 861 7,63 1 MockoBckast 001acTh 740 6,71
2 PecnyOnuka 8 304 3,75 2 Caep/uioBcKast 417 3,78
Bamkoprocran o0JsacTh
3 YensGurckas obnacts | 6728 | 3,04 3 Pecnybamka 382 | 346
Bbamkoprocran
4 Upkyrckas obnactb 6 599 2,98 4 Hpkyrckas obnactb 358 3,25
5 Jlenunrpanackas 6 456 2.92 5 Jlenunrpanackas 342 3.10
obnacth o0JacTh
6 r. Mocksa 6 047 2,73 6 KpacHosipckwmii kpait 342 3,10
7 KpacHostpekuii kpait 6017 2,72 7 HosocuGupcxas 297 2,69
o0sacth
N N Hwxeroponckas
8 KpacHomapckuii kpaii 5905 2,67 8 0B1ACTE 275 2,49
9 CBepaiobekas 5696 | 257 | 9 | UensGumckasobmacts | 272 | 2,47
obJacth
10 Camapckas obnactb 5573 2,52 10 PocroBckas o0sacTe 256 2,32
PecnyOnuka . .
11 Tarapcran 5400 2,44 11 KpacHopnapckuii kpaii 244 2,21
12 Hosocubupeias 5301 | 240 | 12 | Tiomenckas obmacts | 233 | 2,11
00J1aCTh
13 [pumopckwuii kpaii 5164 2,33 13 [Mepmckuit kpaii 232 2,10
14 Kemeposckast o6actb 4945 223 14 Kemepogckast obnacth 230 2.09
- Ky3bacc - Kysbacc
15 Hixeropockas 4823 | 218 | 15 Camapcxan 06714CTE 221 | 2,00
00J1aCTh
16 Asrraiickuit kpait 4587 | 207 | 16 Pecrryomuxa 214 | 1,94
Tartapcran
17 PocroBckas o6nacth 4329 1,96 17 CaparoBckas 0051acTh 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 00nacth 191 1,73
21 Tlepmcxuit xpait 3750 | 169 | 20 Bosrorpazckas 185 | 1,68
00J1aCTh
22 Boarorpancias 3706 | 167 | 21 Thprnopcxei Kpaii 182 | 1,65
00JIaCTh
Cpeanee no
23 Openbyprexas 3653 1,65 cybbeKTam 179,5
obnactb
Hpusoskckoro @O
Cpennee no
cy0beKTamM 3632,3 22 AnTaiickuil kpait 173 1,57

Ypaabckoro @O




Koa-Bo Toas Moru6Jo Toasn
PeiiTunr Cyobext PO MOKAPOB, % > | PefiTHHT Cyobext P® JI0ei, % i
ell. Yel.
24 r. Cankr-IlerepOypr 3623 1,64 23 Kuposckas obnactb 173 1,57
Cpennee no
25 TromeHckas obacTb 3459 1,56 cyobeKkTam 172,3
Cubupckoro ®0O
Cpennee mo Boponexckas
cyobeKTam 3424,6 24 0BI1ACTS 168 1,52
Cubupckoro @O
Cpennee no
cyGbekTam 3397,2 25 Openbyprexas 161 1,46
00J1aCTh
IIpuBosxkckoro ®O
26 Omckas o0acTb 3130 1,41 26 Owmckas 001acThb 156 1,41
p7 | Xamm-Mancuiiciuit |50, | g a9 | o7 r. Mockea 151 | 1,37
aBT. OKpyT - Orpa
Cpennee no Y myprckas
cybBeKTam 2.898,7 28 Pecny%mm 145 1,32
IHenTpaasnoro @O Y
28 Brammiperas 2687 | 121 29 Mensenckas 06macTs 142 1,29
00J1aCTh
Cpennee no
cyﬁbechaMu 2504,9 30 Bragumupckas 142 1,29
Poccuiickoii 00J1aCTh
Denepannu
Cpennee no
29 Trepckast obsactb 2418 1,09 cyobekTam 138,4
HentpanbHoro PO
Cpennee no
cyobexram FOxkHoro 22821 31 Kypranckas o6nacts 130 1,18
®0
30 | Crasponomscuii kpaii | 2194 | 099 | 32 Apxasreiberas 130 | 1,18
00I1acTh
31 Kypraunckas obnactb 2128 0,96 33 Bonorozackas o6acte 130 1,18
Cpennee no
32 | Usanoscxas oomacts | 2126 | 0,96 cyOnexTam 1294
Poccuiickoit
Denepanuu
33 Tensenckas obnacts | 2075 | 0,94 | 34 Hosroponcias 129 | 117
00J1aCTh
34 KupoBckas o0iacTb 2 057 0,93 35 TamGoBcKas 00J1acThb 127 1,15
35 | Vissmosckas obmacts | 2046 | 092 | 36 Pecrtyonuica Caxa 122 | 11
(Axytus)
36 Y AMypTCKaA 2012 | 091 | 37 SaGaikamscxmit kpait | 121 | 1,10
Pecnybnuka
37 3abaiikaabCKui Kpai 2 006 0,91 38 Pecniy6niuka Bypsitus 121 1,10
Cpeanee no Uysamckas
cyobexram CeBepo- 1922,6 39 Pecrry6Onuka - 119 1,08
3anagunoro @O Uysamus
38 TamboBckas 06acThb 1918 0,87 40 r. Cankr-IlerepOypr 118 1,07
39 Pecrtyomimea Caxa 1882 | 0,85 4 VibsHoBeKast obnacts | 114 1,03
(lxyrus)
40 Jlunenkast o0yacTe 1807 0,82 42 Kairyxckast o6macts 112 1,02




Koa-Bo Toas Moru6Jo Toasn
PeiiTunr Cyobext PO MOKAPOB, % > | PefiTHHT Cyobext P® JI0ei, % i
ell. Yel.
Cpennee no
41 Tynbckas obnactb 1801 0,81 cyobextam FOxHoro 110,8
[0]e]
42 Amypckas 001acTh 1754 0,79 43 Psazanckas oGnactb 110 1,00
Cpennee no
43 BpsiHckas obiacTh 1736 0,78 cyonektam CeBepo- 101,1
3anagnoro @O
Cpennee no
cybbexTam 17349 44 Tynbckast 00macTh 100 0,91
JlaJIbHEBOCTOYHOT 0
®0
44 Benroponckas obmacts | 1730 0,78 45 AcTpaxancias 100 0,91
00J1aCTh
Cpennee no
45 ApxaHrenbckas 1714 0,77 cy0bekTam 86.9
00acThb JlanbHEBOCTOYHOI 0
[0]e]
46 Pecny0Omnrika Kpbim 1714 0,77 46 JIunenkas obaacTe 86 0,78
47 Pecniy6nuxa bypsatus 1702 0,77 47 AMmypckas o0sacTh 85 0,77
48 | Mypwanckas obmacts | 1668 | 075 | 48 Xanter-Mancuicknit 82 | 0,74
aBT. OKpyT - FOrpa
49 Bosnoroackas o6iacts 1 664 0,75 49 benropornckas 81 0,73
00J1aCTh
"ysamicias CTaBpOnoNbCKUH
50 Pecry6uixa - 1636 0,74 50 porio; 80 0,73
Kpai
Yysawmus
51 Pazauckas oGiactb 1519 0,69 51 Kypckast obnactb 80 0,73
52 SpocnaBckast 06acTh 1491 0,67 52 Pecry6mixa 79 0,72
Mopnosust
53 Kamyxckas obnactb 1472 0,67 53 HBaHoBCKas 00J1aCTh 78 0,71
54 Actpaxancias 1468 | 0,66 | 54 BpscKas o6acTs 77| 070
001acThb
55 Kypckas obnactb 1435 0,65 55 Pecniy6nuka Kpeim 77 0,70
56 Tomckas 001acThb 1422 0,64 56 Pecniy6ninka Komu 74 0,67
57 Hosropozckaz 1414 0,64 57 OpoBcKas 067acTb 72 0,65
001acTh
58 Pecrryomixa 1362 | 0,62 | 58 | PecnyommkaKapemss | 70 | 0,63
MopaoBust
59 Pecniy6nuka Jlarecran 1330 0,60 59 TIckoBckas o0s1acTe 69 0,63
60 Pecriy6nuka Kapenust 1307 0,59 60 Spocnasckasi 001acTh 69 0,63
61 CMoneHckas 00sacTb 1305 0,59 61 ToMmckas o0acTb 67 0,61
62 Pecriy6nuka Xakacus 1226 0,55 62 CMoneHckas 001acTh 63 0,57
63 TIckoBckas 00s1acThb 1204 0,54 63 Pecniy6niuka Xakacus 60 0,54
64 Pecry6uxa Kom 1149 | 052 | 64 Pec“ymg‘;a Mapuii 52 0,47
65 Heuenckas 1103 0,50 65 KocTpoMckas o6mactb 45 0,41

Pecrrybnnka




Koa-Bo Toas Moru6Jo Toasn
PeiiTunr Cyobext PO MOKAPOB, % > | PefiTHHT Cyobext P® JI0ei, % i
ell. qel.
66 CaxanuHckas 00J1acTb 1088 0,49 66 CaxanuHckas 00/1acThb 43 0,39
67 OpnoBckast 00J1aCcTh 1051 0,47 67 sImano-Henemxuit 41 0,37
ABT. OKPYT
68 Pecny6nglj<1a Mapuid | 1006 | 045 | 68 | Pecnyouuka darecran | 31 0,28
69 KocTpomckas 06macTb 954 0,43 69 Kamununrpanckas 28 0,25
o0sactp
Cpennee no
cyonektam CeBepo- 899,3 70 Kamuartckuii kpait 27 0,24
Kaska3zckoro @0
70 Kanununrpaackas 871 0,39 7 EBpelickas aBT. o5 0,23
obJacth 00J1aCTh
Kabapmuno-
71 Bankapckas 771 0,35 72 Pecniy6nuka TriBa 23 0,21
Pecriybnnka
i N Cpennee no
72 | mano ‘1‘:{“?“““ aBT. | 739 0,33 cyGbextam Cesepo- | 20,4
Py Kagka3zckoro @O
73 PecnyOmnmka TriBa 569 0,26 73 Mypmanckas o0nactb 20 0,18
74 Kamuartckuit kpait 514 0,23 74 Marananckas 00J1acThb 20 0,18
75 Pecriy6ninka Anpires 500 0,23 75 Pecniyonuka Anrait 17 0,15
EBpeiickas a Kab6apauno-
76 BpericKas ast. 495 0,22 76 Bankapckas 16 0,15
obnactb
Pecniybnuka
77 Pecriy6nuka Anrai 450 0,20 77 r. CeBacTomnoib 12 0,11
7g | PecmyOmuka Cesepuas | o5 | gog | 78 PecryGimka Asres 10 | 009
Ocerus - AnaHus
79 MaranaHckast 001acTh 406 0,18 79 UyKOTCKUI aBT. OKPYyr 10 0,09
80 r. Cesacrorrons 367 | 017 | 80 levericras 6 0,05
Pecniybninka
81 Pecriy6nuka 283 0,13 81 Pecniy6ninka 5 0,05
Murymerus WHrymerust
Pecrvoika PecniyOnuka
82 TYOIHI 268 0,12 82 Cesepnas OceTust - 4 0,04
Kanmbikus
Anaxus
Kapauacgo- Pecniybnuka
83 Yepkecckas 179 0,08 83 Y 2 0,02
Kanmbikus
Pecniybniuka
84 Hewnenkuii aBT. OKpyr 79 0,04 84 Hewnenxwuii aBT. OKpyr 2 0,02
Kapauaeso-
85 UyKOTCKHIA aBT. OKPYT 75 0,03 85 Yepkecckast 1 0,01
PecnyOnnka
Taoauma 2

Pacnipenesienue 3HAaYeHUH MOoKa3aTe/iell 00CTAHOBKHU C MOKAPaAMHU,

npousomeamumMu B Poccuiickoii @enepanun B nepuon 2016-2021 roxos
B 3JaHUSAX, COOPYKEHHUAX 00IECTBEHHOI0 HA3HAYECHUS,
HCTOYHMKOM BO3HMKHOBEHHMS KOTOPBIX ABJISJIOCH 3JIEKTPOOOOPyAOBaHUE,




no cyobexkram Poccuiickoit @enepaunu

Koa-Bo Toasn Moru6Jo Toas
PeiiTunr Cyobext PO MOKapOB, 0}1 > | PefiTHHT Cyobext P® JIoei, 0;1 ’
el ° qel. 0
1 r. MockBa 1684 8,99 1 r. MockBa 12 14,12
2 MockoBckast 001acTh 896 4,78 2 MockoBckast 00acThb 10 11,76
3 r. Cankr-IlerepOypr 728 3,89 3 [Mpumopckwii kpait 7 8,24
4 KpacHopmapckuii kpaii 599 3,20 4 r. Cankr-IlerepOypr 5 5,88
5 Pecrry6nuka Bamkoprocran 561 3,00 5 Hpkyrckas obnactb 5 5,88
6 KpacHosipckuii kpaii 545 2,91 6 Owmckast 001acTh 5 5,88
7 Upkyrckas obnactb 545 2,91 7 ActpaxaHckas 00nacTb 4 4,71
8 Tpvoperait kpait 520 2,78 8 #mano-HeHewkuy asr. 3 3,53
OKpyT
9 Yenaouuckas 001acTh 509 2,72 9 Pecnyonuka TriBa 3,53
10 XabapoBckuii kpai 502 2,68 10 Kpacnosipckuii kpait 2,35
11 HoBocubupckas 001actb 442 2,36 11 Yensabuuckas 001acThb 2 2,35
12 Camapckas obnactb 399 2,13 12 HoBocubupckas obnactb 2 2,35
13 PocroBckas oGnactsb 367 1,96 13 PocroBckas o6sacTe 2 2,35
14 Pecniy6nuka Tartapcran 343 1,83 14 CaparoBckas 0051acTb 2 2,35
15 Xanrbl-MaHCHHCKUii aBT. 314 1,68 15 Huxeroponckas obnactb 2 2,35
okpyr - Orpa
Cpennee no cyobexkram
16 CaparoBckast 0051aCTh 309 1,65 Cubmpcioro @O 1,8
17 Omcxas o6nacTs 204 | 157 Cpeutiee no eyouextam | 5
HentpanbHoro PO
18 Hmxeroposckas o0iacTb 292 1,56 16 Pecriy6uixa 1 1,18
Bamkoprocran
19 Kemeposexas obnacts, - 291 1,55 17 Xabaposckuit kpait 1 1,18
Kysbacc
20 Bonrorpasckas o0iacTb 283 1,51 18 Camapckast 0051acth 1 1,18
Cpennee no cyobekTam
Cubmpcioro ®O 281,7 19 Bomnrorpazackast obmacts 1 1,18
21 Aunraiickuit kpaii 270 1,44 20 Anraiickuit kpaii 1 1,18
22 [epmckuii kpait 269 1,44 21 Tepmckuii kpait 1 1,18
Cpennee no cyobekTam 263.0 Cpennee no cyobexkTam 10
Ypaabckoro @O ' Ypaiabsckoro @O '

23 Boponesxckast 0051acth 260 1,39 22 Bopouexckas 001acTb 1 1,18
Cpennee no cyobekTam 254 2 Cpennee no cyobekram 10
Lentpanabaoro ®O ' IO:xHoro ®0O '

24 Tromenckas o6acTb 242 1,29 Cpennee “I? (Ifym)eKTaM 1,0
25 Pecy6nuka Kpeim 241 1,29 23 CepanoBckast 00JIacTh 1 1,18
Cpennee no cybnexram 230,3 24 AwMypckas 0bmacTb 1 1,18

IIpusoskckoro ®O
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Koxa-Bo Toast oru6Jo Toas
PeiiTunr Cyobexkt PO MOKaPOB, % > | PefiTuHT Cyobext P® (378 % i
el qel.
26 PecyOnuka Caxa (SIkyTus) 228 1,22 25 TBepckast 00J1acTh 1 1,18
Cpennee 1o cyobekTam
FOmnoro ®O 222,6 26 Bonoroackas o6iacte 1 1,18
Cpennee mo cyobekrtam P® 218,9 27 Y bsiHOBCKast 001aCTh 1 1,18
27 CBepaioBckast 00J1acTh 216 1,15 28 Benroponckas obnacts 1 1,18
28 PecniyOnuka Jlarectan 211 1,13 29 Tam0boBcKkas 00J1aCTh 1 1,18
29 CraBpononbCcKuil Kpai 210 1,12 30 Psi3ancKkast 00sacThb 1 1,18
30 OpenOyprckas 001acTh 207 1,11 31 Pecniyouka Komu 1 1,18
31 3a0aiikanbCcKuil Kpan 190 1,01 32 Koctpomckas obmacth 1 1,18
Cpennee no cygheiram 186,4 33 r. CeBacTonons 1 1,18
JlanbHeBOCTOUHOTO PO
32 ApxaHresnbckas 0071acTb 185 0,99 34 Pecniyonuka UHrymerus 1 1,18
} N Cpennee 1o cyobexkram
33 SImano-Henenkwuii aBT. OKpyr 182 0,97 JNanbresocroanoro GO 0,8
34 Tomckast o6macts 180 | 096 Cpeice o cyobektam | ) 5
Cesepo-3anaanoro ®O
Cpennee no cyobekram
35 Jlenunrpasckast 00J1acTb 177 0,95 IpuBokckoro GO 0,6
Cpennee no cyobekraM
36 Awmypckast o0actb 171 0,91 CeBepo-KaBka3sckoro 0,1
DO
Cpennee no cyobekTam . .
Cesepo-3anaoro DO 165,0 35 KpacHonapckuii kpaii 0 0
37 ActpaxaHckasi 00J1acTh 159 0,85 36 Pecniy6niuka Tatapcran 0 0
38 Taepexas o6TacTs 154 082 | 37 | XawrerMancuiickuii apt. 0 0
okpyT - FOrpa
Kemepogckas obmacts -
39 Pecriy6nuka Bypsitus 154 0,82 38 Ky36ace 0 0
40 Kuposckas o0acTb 153 0,82 39 TroMeHckas 00J1acThb 0 0
41 Yamyprckas PecriyOnnka 152 0,81 40 Pecniy6nuka Kpeim 0
42 Bonoroackas o6acTs 147 0,79 41 Pecrrybmaxa Caxa 0 0
(Axytus)
43 Bragumupckast o6nactsb 147 0,79 42 Pecniy6niuka Jlarecran 0 0
44 SIpocnasckast 0651aCTh 147 0,79 43 CraBpoIonbCKuil Kpaii 0 0
45 MypmMaHckast 001acTh 146 0,78 44 Openbyprckas 001acTh 0 0
46 Bpsirckas obnactsb 139 0,74 45 3abaiikanbCKuii Kpai 0 0
47 VnbsHOBCKas 001aCTh 138 0,74 46 ApxaHnrenbckasi 001acTb 0 0
48 Tlensenckas o6acThb 135 0,72 47 ToMckas o0acTb 0 0
49 Benropomnckas o6mactb 134 0,72 48 JlernHTpaackas o0IaCTh 0 0
50 UYeuenckas Pecrrybnmka 127 0,68 49 Kuposckast obnactsh 0 0
51 CaxanuHckast 001acTh 124 0,66 50 Pecrry6ninka Bypsitus 0 0
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Koua-Bo Toast IToru6so Toas
PeiiTunr Cyobexkt PO MOKaPOB, % > | PefiTuHT Cyobext P® (378 % i
el. qeJr.
52 TamOoBckas 001acTh 124 0,66 51 Yamyprckas PecryOnuka 0 0
53 Psazanckas oGactb 118 0,63 52 Bnagumupckas 0051acTh 0 0
54 Hysamckas Pecryomika - 116 0,62 53 Mypmanckast 00J1acTb 0 0
Uysamus
55 Tynbckas 001acTh 115 0,61 54 SIpocnaBckas obmacTh 0 0
56 Kypranckas o6nacth 114 0,61 55 Bpsiackast obnacth 0 0
Cpennee no cyobekram

Cepepo-Kapkasckoro ®O 109,4 56 ITen3enckas ob6nacThb 0 0
57 Pecrry6nuka Kapenust 107 0,57 57 Yeuenckas Pecrryonuka 0 0
58 PecniyOnuka Xakacus 105 0,56 58 CaxanuHckas 00/1acThb 0 0
59 Jnmenkas o6acTs 103 055 | 59 | Typamckas Pecrybmuka - 0 0

Yypammus
60 Pecny0Omimka Komu 101 0,54 60 Tynbckas obnactb 0 0
61 OpoBckast 001acTh 98 0,52 61 Kypranckas obnactb 0 0
62 PecnyOmnuka TriBa 97 0,52 62 Pecnyonuka Kapenus 0 0
63 CMoneHckas o0sacTb 96 0,51 63 Pecniyonuka Xakacus 0 0
64 Kabapmmio-Bankapckas 96 0,51 64 JIunenkas o0yacTe 0 0
Pecriybininka
65 MBanoBcKkas 00y1acTh 96 0,51 65 OpsoBckast 001acTh 0 0
66 Kocrpomckas obnactb 96 0,51 66 CMoneHckas 001acThb 0 0
67 Kypekas 061acTs 94 050 | 67 | Kabapmumo-baxapcxaz 0 0
Pecniybninka
68 Kanununrpaackas o6iactb 92 0,49 68 HBaHoOBCKas 00J1aCTh 0 0
69 Pecniyomuia Cesepras 80 043 | 69 Kypekas o61acTs 0 0
Ocertus - Ananus
70 Pecriy6ninka Mapuii On 76 0,41 70 Kamunuurpazcias 0 0
00J1aCTh
71 Kannykckas 061acTs 75 040 | 71 Pecrryomiia Ceepras 0 0
Ocetust - Ananust

72 Pecriy6nuka Mopaosust 74 0,40 72 Pecniy6ninka Mapuit On 0 0
73 r. CeBacroromnb 66 0,35 73 Kanyxckast 06nactb 0 0
74 Hogsropojckas obnactsb 62 0,33 74 Pecniy6ninka MopoBust 0 0
75 Kamyarckuii kpait 58 0,31 75 Hosropojckast 06mactsb 0 0
76 TIckoBckas 00sacTh 54 0,29 76 Kamuarckuii kpait 0 0
77 Pecriy6nuka Anrait 48 0,26 77 TIckoBckas 00s1acTh 0 0
78 Pecriy6nuka Anpires 44 0,23 78 Pecniybninka Antait 0 0
79 Marananckas 001acThb 44 0,23 79 PecniyOonuka Anpirest 0 0
80 EBpeiickas aBT. 00macTh 41 0,22 80 Marazganckast 001acThb 0 0
81 Pecrry6nuka Marymerus 31 0,17 81 EBpeiickas aBT. o0nacts 0 0
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Kou-Bo Toast IToruomao Toas
PeiiTunr Cyobexkt PO MOKaPOB, % > | PefiTuHT Cyobext P® (378 % i
ell. qel.
82 Pecrry6nuka Kanmmbikus 22 0,12 82 Pecrry6nuka Kanvpikus 0 0
83 UyKOTCKHIA aBT. OKpYT 18 0,10 83 YyKOTCKUH aBT. OKpYyr 0 0
84 Hewnenxwuii aBT. OKpyr 16 0,09 84 Henenkuii aBT. OKpyr 0 0
85 KapauaeBo-Uepkecckas 11 0,06 85 KapauaeBo-YUepkecckas 0 0
Pecrrybnnka Pecniybnuka

C y4eToM MHTEHCHUBHOI'O pOCTa SHEPrOBOOPYKEHHOCTU HACEIICHMS, KUIBIX U
OOILIIECTBEHHBIX 3JaHUM, TEHICHIUS 1O KOJUYECTBY <OIEKTPOTEXHUUECKHX)
N0’XKAPOB, OYEBUJHO, COXPAHUTCA MPHU CYIIECTBYIOLIEM IOJOXKEHUN TOKAPHOU
npO(QUIAKTUKY 3JIEKTPOYCTAaHOBOK.

B Hacrosimee Bpems CIOXKWIIACh CUTYallMs, KOTJa 3JEKTPOOOOpYyIOBaHHUE IO

OOJIBIIICH YacTH HUKEM He 00CITY)KMBACTCSl U HE KOHTPOJIUPYETCS C TOYKH 3PCHHSI €TO
NOKapHOW  NMPOPUIAKTUKH. DJICKTPUKM HA  OO0BEKTAaX  3aHUMAKOTCS  €T0
00CITy)KMBaHMEM WJIM PEMOHTOM, KOTJa YTO-TO BBIXOJUT M3 CTpOs. B 3TOM CBs3M,
OJIHUIM M3 OCHOBHBIX BOIIPOCOB SIBJISIETCS OpraHu3als CUCTEMATHYECKOMN
NpOQUIAKTUKY TI0KAapPOB OT 3JIEKTPOOOOPYAOBAHUS KUIIBIX U OOIIECTBEHHBIX 3JJaHUN
C IPUMEHEHHEM TEXHUYECKUX CPEJICTB.

B coorBercTBHM co cTaThelt 4 TexHuueckoro periameHTa TaMOKEHHOTO COr03a
«O Oe3omacHOCTH HU3KOBOJIBTHOTO oOopyaoBanusi» (TP TC 004/2011),
HU3KOBOJIBTHOE O0OpPYJI0BaHHUE IOJDKHO OBITH pa3padOTaHO W HM3TOTOBJICHO TaKUM
o0pa3om, 4TOOBI MPU MPUMEHEHUHN €r0 10 Ha3HAYEHUIO M BBHITIOJIHEHUU TPeOOBaHUMN
K  MOHTaXy, OKCIUTyatauuu  (MCIIOJIB30BAHUIO),  XPAaHEHUIO,  TEPEBO3KE
(TpaHCTIOPTUPOBAHUIO) M TEXHUYECKOMY OOCTYKHUBAHHIO 3TO 000pyJIOBaHHE
oOecreunBago: OTCYTCTBHE HEIOMYCTHUMOTO PHUCKAa BO3HWKHOBEHUS TOBBIIICHHBIX
TEMIIEpPaTyp, MAYTOBBIX pa3psAa0B WM W3IYYCHHH, KOTOpbIE MOTYT MPHUBECTU
K TIOSIBIICHUIO OTMACHOCTEH, OTCYTCTBHE HEIOMYCTUMOTO pPHCKA TPH TMeperpysKax,
aBapUITHBIX PEXMMaxX M OTKAa3aX, BHI3BIBAEMBIX BIMSHUEM BHENTHUX U BHYTPEHHUX
Bo3AeHCTByIOmMMX  (akTopoB. Takke B JAaHHOM  CTaThe  OMpEJENCHO,
YTO HU3KOBOJBTHOE 00OPYAOBAHKE TOJDKHO OBITH pa3pab0TaHO U U3TOTOBIICHO TAKUM
oOpa3oM, dYTOOBI OHO HE SBISAJIOCH HWCTOYHUKOM BO3HUKHOBEHHS TMOXapa
B HOPMAJIGHBIX W aBAPUUHBIX YCIOBHIX PaOOTHI.

B  OGompmmHCTBE  CiiydaeB, IIOCJI€  MOHTaxa, JJIEKTPOOOOpPY/IOBaHHE

HC IIOABCPracrTcCia HpO(l)I/IJ'IaKTI/I‘-IeCKI/IM OCMOTpaM, TCXHHUYCCKOMY KOHTPOIIIO,
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0o0CITy’)KMBaHUI0O U  PEMOHTHO-TIPENYNPEAUTEIbHBIM  MeponpusiTusiM. OJHAKO
CO BPEMEHEM C HUM MPOUCXOST OTPUIIATEILHBIC U3MEHEHUS. Y XYIIIICHUE COCTOSIHUS
ANEKTPOOOOPYIOBAHUS ~ MPUBOJAUT K  HEPAIMOHAIBHOMY  HUCIIOJIb30BAHUIO
ANIEKTPUUYECKON SHEPTUU U TOBBIIIEHUIO YPOBHS MOKAPHOW OMACHOCTH, 4, 3HAYMWT,
TpeOyeT 3a HUM CHUCTEeMaTU3UPOBAHHOTO HAOIIOICHMUS.

B coorBercTBUU ¢ DenepanbHbiM 3aKkoHOM OT 21 nekalps 1994 r. Ne 69-03
«O moxapHo#l 0e3omacHOCTHY», NPOPUIAKTUKA TOXKAPOB — COBOKYITHOCTH
MPEBEHTUBHBIX MEp, HAMPABICHHBIX HAa UCKIIOUEHHE BO3MOXXHOCTH BO3ZHUKHOBEHUS
MO’KapOB U OrPAaHUYEHUE UX TTOCJICICTBUM.

ITox cucremoii MPO(MIAKTUKU TMOXKAPHOW OMACHOCTH 3JIEKTPOOOOPYIOBAHUS
KUJIBIX ¥ OOIIECTBEHHBIX 3JaHUN TMOHMMAIOTCS PETYJSAPHBIC, BBIMOJHICMBIC
o 3a1aHHOM mporpaMmme HaOJI0ICHUS 3a IKCIUTYaTUPYEMbIM
AIEKTPOOOOPYIOBAHUEM, MO3BOJISIONINE OMPEACISITh €ro (haKTHYECKOE COCTOSHHE,
IPOUCXOANIME B HEM TMPOIECChl W TPOTHO3UPOBATH WM3MEHEHHE COCTOSHUS
O]l BIUSIHUEM pPa3iudHbIX (akTopoB. Takue HaOMIOAEHUS HEOOXOAUMBI, B MEPBYIO
ouepeib, IS AIIEKTPOOOOPYAOBaHHS OOBEKTOB C MACCOBBIM MPEObIBAHUEM JTIOCH.

[To>xapHas 0e30MacHOCT, OOBEKTOB PA3IMYHOIO HA3HAUYEHUS B 3HAYUTEIHHOU
CTENIEHU OMpEeAeNsieTCd COCTOSHHEM JKCIUIyaTHPYEMOTO 3JIEKTPOO0OpYIOBaHUS
U DJIEKTPOYCTAHOBOK.

OCHOBHBIM  HampaBJICHUEM B OOCCIICUYEHWH TOXKApHOM  Oe30macHOCTH
AKCILTYaTUPYEMOTO  3JIEKTPOOOOPYAOBAHUS SIBISETCS MAKCHUMAJIbHO BO3MOXKHOE
CHI)KCHHE BEPOSITHOCTH BO3HUKHOBEHHS TMOXKapa OT JJIEKTPOYCTAHOBOK B IIEJIOM
U OT OTJEIBHBIX JIEKTPUUECKUX U3/ICIIHA.

Tam, TIe €CThb KOHTAKTHBIE COCIMHEHUSI B BJIEKTPOCETAX, MPOLECC OKHUCICHUS
METAJUIMYECKUX TOBEPXHOCTEH  DIEKTPOKOHTAKTOB W  TOSBICHUS Je(PEKTOB
HenpepbiBeH. be3 10CTaTOYHOM TEXHUYECKOM OCHAIIEHHOCTHM W IOJATOTOBICHHOTO
nepcoHana B OOJBUIMHCTBE CIy4aeB HEUCIPABHOCTHU 3JEKTPOOOOPYAOBAHUS MOKHO
OOHApY>XUTh TOIBKO IO XapaKTEPHOMY 3alaxy WIA OOYTICHHOUW JIEKTPOU3OJISINH,
YTO XapaKTePHO JJI aBapUUHBIX e(DEKTOB yKE Ha TOKAPOOIMACHON CTaIHH.

Bo3nukHOBeHUE Ae(EKTOB 3IEKTPUUYECKUX LeNed W 3IeKTpooOOpynOBaHUS —
ATO €CTECTBEHHBIN MPOIECC, K KOTOPOMY HEOOXOJIUMO OBbITh TOTOBBIMU U KOTOPOE
HEO0O0XO0UMO MPEeAYNPEKIaTh 3a01arOBPEMEHHO.

B HaCcToAIICC BPCMA  IIOABHINCH  HOBBIC TCXHHYCCKHC CpCaACTBa,


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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MO3BOJISIIOLME BBIBECTU MPO(PHUIAKTHKY MOKAapOB OT 3JIEKTPOOOOPYAOBAHMS B

AKHUIIBIX

1 OOIIECTBEHHBIX 3/IaHUSIX HAa HOBBIM YPOBEHB.

K o00ciyxXuBaHUIO 3JIEKTPOYCTAHOBOK JIOMYCKAIOTCA KBaIU(PUIUPOBAHHBIC
CIELUANIMCTBI, HMEIOIIUE TPYNImy ™o dJekTpoOe3onacHocT He Hmwke I,
MOATBEPKACHHYIO COOTBETCTBYIOIIUM YAOCTOBEPEHUEM.

OOcnenoBanue SJIEKTPOYCTAHOBOK  JOJDKHO — MPOU3BOAMUTHCS ~ COBMECTHO
C  KBAIM(PUUUPOBAHHBIM  MEPCOHAIOM  AJIEKTPOTEXHHUYECKOTO0  XO3SICTBA,

OTBETCTBEHHBIM 32 00CTY>KMBAHHE 3JIEKTPOOOOPYAOBAHUS 3aHUS.
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1. ObaacTp npuMeHeHUs

Hacrosimmue MeTtoauueckue peKOMEHIAIUHM OIPENEeNIioT OO0IUe MOJOXKEHUS
[0 OpraHM3alMi TPOPUIAKTHKU IOXKAPOB OT DIIEKTPOOOOPYIOBAHHS B IKHIIBIX
¥ OOIIECTBEHHBIX 3[JaHUSIX C TPUMEHEHUEM TEXHUYECKHUX CPEJICTB.

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

OCHOBHBIMHM 3aJlayaM{ HCIIOJIHUTENBHBIX OpPTraHoB 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(GOPMUPOBaHUE HACEIEHHUS O MepaxX MOXKapHOW Oe30MaCHOCTH.

Hacrosimpe wMeronnyeckue peKOMEHIAIMM  MOTYT  OBITh  MPUMEHEHBI
COOCTBEHHUKaMH JIOMOB (KBapTHp) M apeHIaTOpaMH IOMEIIEHHH Uil MpOBeIeHUs
CaMOCTOSITENIHOW ~ TEPBUYHOM OLIEHKM COCTOSIHUSL TOXKapHOH  Ge30MmacHOCTH
AKCIUTYaTUPYEMOTO dIIEKTPOOOOPYI0BaHUS.

B nacrosmmx MeToaudeckux peKOMEHIaUsAX Mo/l TEXHUYECKIMH CPeACTBAMU
NpOQHUIAKTUKN TI0KapOB MOHMUMAIOTCS aIMapaThl 3alIUTHI AJIEKTPHUUECKUX IETIeH,
TETJIOBU3MOHHAS TUarHOCTHKA, TEPMOUHIUKATOPBI U TEPMOCHCTEMBI.

Hacrosmme Meronudyeckue peKOMEHIALMU HE SBISIIOTCS PYKOBOACTBOM
[0 TMPOCKTHUPOBAHUIO JJIEKTPOYCTAHOBOK 3JaHUM W  MOHTaxy almaparoB
AIIEKTPUYECKON 3alIUTHI U IPYTUX TEXHUYECKUX CPEICTB.

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

Hacrosmme weronuyeckue peKOMEHAAIMHU HE SBIAIOTCS HOPMATHBHBIM

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 IKCIUTYaTUPYEMOT'O DJIEKTPOOOOPYAOBAHHUS U IJIEKTPOYCTAHOBOK.

3HaHWE TEXHWYECKUX MPHYMH TI0KAPOB OT DJICKTPOYCTAHOBOK ITO3BOJISCT
opraHu30BaTh 3 (HEKTUBHYIO CUCTEMY TIOKAPHO-MPOPUITAKTUYECKUX MEPOTIPUATHH.

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 TMEPEeXOHOE COMPOTUBICHHUE M TEPErpy3Ka IEeMH MOXKET MPUBECTH
K KOPOTKOMY 3aMbIKaHWIO, BO3HHUKHOBEHUIO JJICKTPUYECKOM AYrd, U HA00OpOT,
KOPOTKOE 3aMBIKAaHHUE MOXKET TMPUBECTH K TIEPErpy3Ke IJICKTPUUECKOU CEeTH,
K MCKPEHHIO, 00pa30BaHUIO JICKTPUYECKON AYTH, K MEPEXOY ICKTPUIECKOTO 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

Cpenu 0OpUYMH TIOXKAPOB  AJIEKTPOTEXHUYECKOIO  XapakTepa KOpPOTKOE
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 MEXIY (a30BbIM W HYJIECBHIM MPOBOJIHUKAMU, 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 H COOPYKCHHMU,
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MOTIAIAHAM HA OTOJICHHBIC MPOBOAA TOCTOPOHHUX METAUTMYECKUX MPEIMETOB,
npoboe OOYIJIEHHOW WM HApyIIEHHOM HM3O0JALMM MPOBOAOB U JPYTHX
3JIEKTPOYCTAHOBOYHBIX U3JICIIUH.

[Tpu KOPOTKOM 3aMBIKAHHH MTHOBEHHO MHOTOKPATHO YBEIIMYNBACTCS CHUIIA TOKA
B IICTIM, TPOUCXOJNUT 3HAYUTEIIPHOE BBIJICJICHUE TeIlIa, 3HAYMTEIBHO BO3pacTacT
TEMIIepaTypa TOKOMPOBOIAIINX JKHJI, YTO TPHUBOJUT K PACIUIABICHUIO HW3OJISIUU
DIIEKTPUYECKUX TPOBOJIOB M Kabened u €€ TMOCIeayIoleMy BOCILIAMEHEHHIO.
KopoTkoe 3ambikaHue, Kak TMPaBHIIO, COMPOBOKIACTCS XJIOMKOM, pPAaCIUIaBICHUEM
MeTajjla TMPOBOJHUKOB M BHIOPOCOM pACKAJICHHBIX YaCTHUI[ M3 30HBI KOPOTKOTO
3aMBIKaHMS C TIOCISAYIOMIUM BOCITIAaMEHEHUEM OKPY KAOIIHUX MPEIMETOB.

HauGomnee pacnpocTpaHeHHbIC TPHYHMHBI, MO KOTOPBIM MOXET IPOU30UTH
KOPOTKOE 3aMbIKaHHUE B KBAPTUPE, TOME, OOIIECTBEHHBIX 3JIaHUSX — 3TO MOBPEIKICHUE
U30JISIITU Y. [ToBpexneHue U30JISAIIAN Jarie BCETO IPOUCXOTUT
B MECTax, IJie¢ MPOBOJia MmeperudaroTcs. Takke K MOBPEKIACHUIO H30JSIUA MOXKET
NPUBECTH TEPEKPyUYMBAHUE IPOBOJIOB, CrMOaHHWE MPOBOAOB IO OCTPHIM YIJIOM,
MOBPEXKIEHUE W30JSAIUU TPOBOJOB MPU TMPOBEACHUU PEMOHTHBIX padoT [4].
W3onsimuio MOTyT TMOBpPEAUTHh TPBI3YHBI WM JOMAIllHUE >KUBOTHbIE. Emie onnHa
NpPUYMHA KOPOTKHUX 3aMbIKaHUM — MEPETPEB U, KaK CJIEICTBUE, Pa3pyIICHUE U30JISAIIUU.

HcTounukamMu 3aXWraHus TpU KOPOTKHX 3aMBIKAHUSX MOTYT SIBIATHCS
packaneHHbie (TOpSIIME) 4YacTHIBl W Kalld MeTajlla TpH  pacIuIaBICHUU
B aBapUilHBIX peXUMax KU TPOBOAOB (Kalejeil) WIM MNpu  pa3pylIeHUU

AIEKTPOIIPUOOPOB.

Ilepezpy3ka snekmpuueckux cemeil

CoBpeMeHHBIE KBapTUPbhl U JIOMa HACBIIIEHbI MHOXECTBOM 3JIEKTPUUYECKUX
npubopoB. YacTtoii NpUYMHON BO3HUKHOBEHHUS TIOKAPOB SIBISIETCS TeEperpyska
3JIEKTPOCETEH.

[Teperpy3koi Ha3bIBa€TCA TAKOE SIBIICHUE, ITIPU KOTOPOM B BJIEKTPUYECKOU CETH
BO3HUKAIOT TOKOBBIE HArPY3KH, MTPEBBIIIAOIINE JIUTEIBHO JOIMYCTUMBIE.

Haubomnee gacToi mpuunHOM, BRI3BIBAIOIIEH TIEPETPY3KY IIEKTPUICCKUX TICTICH
B JKWJIBIX M OOILIECTBEHHBIX 3JaHUAX, ABJISICTCS] BKIIOYEHUE B AJIEKTPUUYECKYIO CETh HE
MPEAYCMOTPEHHBIX PAcYeTOM MOIIHBIX TOTpeOUTeNneld AIECKTPOIHEPTHH WU
BKJIIOYEHHE B OJIHY PO3ETKY HECKOJBKO OBITOBBIX MPUOOPOB OOJIBIION MOIIHOCTU

OJIHOBPEMEHHO.
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B pesynbrare neperpy3ku IpOBOJA HArpeBaroTCs, BBIIEIAETCS OOJIbIIOE
KOJMYECTBO TEIIA, MOT'YT IJIABUTHCS JKHUIIbI IPOBOJIOB — 3TO MOXKET CTaTh MPUYUMHON

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

bonvuioe nepexoonoe conpomuenenue (nioxou KOHmaxkm)

Bonbioe mepexonHoOe COMPOTUBICHHE — OTO CONPOTHUBJICHUE YYacTKa
ANIEKTPUUYECKOMN MU B MECTE COCTMHEHUS OT/ICJIbHBIX JIEMEHTOB (MeCTa COSUHEHUS
MPOBOJIOB, TOJICOCIUHEHHUS UX K AJIEKTPONPUEMHUKAM, KOHTAKTHBIM 3JIEMEHTAM U
T.II.) B KOTOPBIX, MPU HEMPABWIHBHOM HMX HCIOJIHEHUHU, COMPOTUBJICHUE BHIIIEC IO
CPaBHEHUIO C COTIPOTUBIICHUEM DJIEKTPUUECKOU MU 0 ITHX YYaCTKOB U MOCIE 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 C ATIOMUHUEBBIMU M METHBIMU JKUJIAMHU ), B MECTaX TOIKITFOUYEHUSI
OpOBOJAOB K ammapataM 0e3 CHeHUalIbHBIX 32KUMOB M  HAKOHECYHHKOB,
B BBIKJIIOUATENSAX, IITENCEIbHBIX pa3zbeMax (po3eTkKax, BHIJIKaxX) Ha KOHTAaKTHBIX
AJIIEMEHTaX NP CHUKEHUW MPUJIAraeMbIX Ui BKJIIOUEHUS YCUIIUHM, HEIOBKIIOUCHHUS,
NOJIFOpaHus U T.Nl., B MECTaX KOHTAKTOB, BBIMOJHEHHBIX C MOMOIIBIO PE3bOOBBIX
COCIMHEHUN B 3JIEKTPOOOOPYJIOBAaHUHU, B KOTOPOM B MpOIECCe pabOThl MPOU3OIILIO
ocla0JieHre KOHTaKTa.

HenocpencTBeHHBIM HMCTOYHUKOM 3a)KUTAaHHS B 3TOM CIIy4ae MOTYT OBITb:
AIIEMEHTHl DJIEKTPOYCTAHOBOK, HArpeThie JI0 BBICOKOW TEMIEpaTyphl TEIJIOM,
BBIJICJICHHBIM  JJICGKTPUYECKMM TOKOM B MeCT€  OOJIBIIOrO  IMEPEXOIHOIO
CONPOTUBIICHUS;  BJEKTPUUYECKUE  MCKPbl WM  YacCTULbl  PaCIUIaBJIECHHOIO
M HaKaJICHHOTO0 MeTajlla, BO3HUKAIOIIME B MECTE «ILJIOXOr0» 3JIEKTPUYECKOIO
KOHTAaKTa.

Kpome Toro, 60mbi1oe nepexolHOE COMPOTUBICHUE MOXKET OBbITh MPUUYMHOMN

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 MATEPUAJIOB.

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 MPOMEKYTKA, IUIABIEHUE U ropeHwe metamia. Kpome Ttoro,
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
temriepatypy (1500-4000 °C) u MOXKET BOCIUIAMEHUTD MPAKTHUCCKHU JTI000H TOPIOUNA
Marepuall, CONPUKACasACh C HUM HEMOCPEICTBEHHO, a TAKXKE MOCPEICTBOM JTyYHCTOM
TEIJIOTHI.

VYcroituuBast — aleKTpuUYecKass  Jayra  HMHOTIa  MOXET  BO3HMKATh B
anekTpornpoBojax. [Ipu anekTpuueckol Ayre mo HensiM MNpoTeKaroT 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
AKCIUTYaTalluy AJIEKTPOYCTAHOBOK, BOZHUKHOBEHHE AIEKTPUUYECKOM AYTH Yallle BCEro

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

[lepeHanpspkeHre MOXKET BO3HUKATh: MPU KOPOTKUX 3aMBIKAHHSX, TIPH
MOTIA/IAHAH  «BBICOKOT0» HANPSOKCHUS Ha HU3KOBOJIBTHBIC CETH; TPU TPO30BBIX
paspsiaax; dJAEKTPOMAarHUTHON UHAYKITUU U JIP.

[ToxapHasi ONMacHOCTb TMEpPEHANpPSIKEHUS, B 3aBUCUMOCTH OT KOHKPETHBIX
YCJIOBHM, MOXET TMPOSBISITECA B  CICAYIOIIEM: TIOBBIIICHUU BEPOSTHOCTU
BO3HMKHOBEHHUSI KOPOTKOTO 3aMbIKaHMsI; YBEJIMYCHUU TOKOBOW HArpy3Kd Ha
OTJICJIbHBIX y4YacTKax JJIEKTPUYECKOM TeMM U BO3MOXHOCTH BO3HUKHOBEHUS
NEepErpy3Ku; MOBBIICHUH TEIJIOBBIICIICHHS B 3JICKTPOHArPEBATEIBHBIX YCTPOUCTBAX;
MOBBIIIICHUY BEPOSITHOCTH BOSHUKHOBCHHUS aBApUMHBIX PEKUMOB B JICKTPOIPHUOOpax
[3].

Henpagunvnaa 3Ixcniayamayus, KOHCMPYKMUBHbBIE HEOOCMAMKU U
HEeUCHPABHOCHIU IJIEKMPOU3OeTUIL

[loxapHas 0€30MacCHOCTh  AJEKTPUUYECKUX TNPUOOPOB  HAmpaBlieHa Ha
obecrieueHre NMPaKTUIECKON HEBO3MOXKHOCTHU 3aropaHusi, Kak caMOTo M3JIeus, TaK U
OKpYXaloled ero cpeabl, 4YTO JOJKHO OOecreunBaThCsl  KOHCTPYKIIMEH
ANEKTpONpuOOpa, BHIOOPOM  KOMIUIGKTYIOIIMX M3ACIMHA W MaTepuagoB ¢
TEMIIEPATYPHBIMH XapaKTEPUCTUKAMHU, COOTBETCTBYIOIIMMHU TEIJIOBOMY DPEXKUMY
pab6oTtsl. [Ipu 3TOM XapakTepucTUKaMu MOKapoOE30MaCHOCTH SIBIISIETCS] COOTBETCTBUE
TEMIIEPaTypbl Ha OCHOBHBIX JJIEMEHTAaX DJIEKTPUUYECKOTO MpUOOpa JOMYCTUMBIM
3HAYCHUSAM, KaK B pabodeM, TaK U B aBApUUHOM PEKHUME €T0 PabOTHI.

Bo3HuKHOBEHHE TIOKApOB OT DIEKTPUUYECKHX NPUOOPOB MOXKET OBIThH
OOyCIIOBJICHO: ~ KOHCTPYKTMBHBIMU  HEIOCTaTKaMH,  HApYyIICHHUEM  IPaBUI
OKCIUTyaTallui; HEKAYeCTBEHHBIM OSHEProcHaOeHueM (pe3KuMH KoJeOaHUsIMU
HAMPsDKCHUST B DJICKTPUYECKOW CETH, YTO MOXKET MIPHBECTH K BO3HUKHOBEHUIO
aBapUUHBIX PEKUMOB).

OCHOBHBIMH TPUIMHAMHU BO3HUKHOBEHUS TI0’KAPOB OT DJIEKTPUUECKUX U3ICITHMA
SBIIIOTCS: KOPOTKOE 3aMbIKaHWE B MPHUOOpax W NIHypax MUTaHUA, OOJbIIOe
MEPEX0IHOE COMPOTUBJIEHUE, NTEPErpy3Ka, HICKPEHUE, HAPYIIEHUE TEIJIOBOTO PEXKUMa
paboTel  AnekTponpuOopa  (YXYIOUIEHHBIM  TEIJIOOTBOM),  HEMOCPEICTBEHHOE
CONPUKOCHOBEHHE HArpeThIX [MOBEPXHOCTEH AJIEKTPONPUOOPOB C TOPHOYUMU
MaTepuallaMH;, BO3JCHCTBHE  TEIJIOBOTO  WM3IydeHUs mpubopa  (Hampumep,
AJNEKTpooOOTrpeBaTeNiss) Ha TOpPIOUME MaTepualbl, BBUICT pAaCKaJCHHBIX YaCTHII,

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 okrsaOps 2022 r. Ne 1885
«O  BHeceHMM  u3MeHeHMH B IIpaBmiia  IPOTHMBONOXKAPHOTO  pEKHMMA
B Pocculickon ®enepanum».

I[IyHKkT 2 yKa3aHHBIX W3MEHEHHMI BBOAMT B IIpaBuia mNpOTHBOIOKAPHOTO
pexumMa B Poccuiickoit @eneparuu (nanee — II1P) HoBBINM myHKT 2.1 ciemyromiero
conepxkanusi «PyKoBoaUTENb OpraHU3alMi OOECHEUYMBACT SKCIUTyaTalldio 3JaHuM,
COOPY>KEHUH B COOTBETCTBUU C TpeboBaHusiMu denepanbHoro 3akoHa « TexHuyeckui
periaMeHT o TpeOOoBaHUAX TMOXKapHOW Oe30macHOCTU» | (WJIKM) TPOEKTHOMU
TOKYMEHTALINM.

C 7 suBaps 2023 r. Bctynwiu B cuily llpaBuna TeXHHMYECKON SKCILTyaTaluu
AJIEKTPOYCTAHOBOK TOTpeOHUTENe »siekTpuueckod »sHeprum (mainee — I1TD),
yTBEp)KJIE€HHbIE TmpukazoM Mwunsnepro Poccum Ne 811 ot 12.08.2022
«O06 yrBepxkaeHuu IlpaBuii TEXHHUYECKOM OKCILTyaTallMM  3JIEKTPOYCTAHOBOK
noTpeouTeNel IMEKTPUIECKON SHEPT UM .

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

B cootBercTtBuM ¢ mynkrtoM 7 IITD, mpu 3KcIulyataniuu 3J€KTPOYCTAaHOBOK
noTpeOuTeNnb TakkKe JODKEH OOECHeUnTh: COJEp)KaHUE 3JIEKTPOYCTaHOBOK B
HCIPaBHOM COCTOSIHMH M MX 0€30IMaCHYI0 IKCIUTyaTalluio; IPOBEICHHE TEXHUUECKOTO
O0CITy’)KMBaHHMsI M PEMOHTa 3JIEKTPOYCTAHOBOK B LIENSAX MOJACpPKAHUS HCIPABHOTO
COCTOSIHMA M 0€30MacHOM  3KCIUTyaTallud  3JEKTPOYCTaHOBOK;  HaJIM4HeE,
WCIIOIB30BAHUE W MOAAECPKAHUE B  AKTYAIBHOM COCTOSHUM TEXHUYECKOU
JOKYMEHTALIMH, HEOOXOAUMOM JIJIsl SKCILTYaTallluH 3J€KTPOYCTAHOBOK.

B coorBerctBUM ¢ myHkToM 8 IITD nnsi HemocpeaCTBEHHOTO BBIMOJIHEHUS
00s3aHHOCTEM M0 OPraHU3alMM SKCIUTyaTalUd 3JIEKTPOYCTAHOBOK PYKOBOAMTEID
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
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yyciaa  aJIMUHUCTPATUBHO-TEXHUYECKOTO  TEpPCOHAIa  MOTpPeOUTeNss  JIUIIO,
Ha KOTOPOE BO3JIOKEHBI 0053aHHOCTH 10 OpTaHU3aIlMK TPOBEICHUS BCEX BUI0B padOT
B QJICKTPOYCTAHOBKAX MOTpeOuTeNs (ajiee — OTBETCTBEHHBIN 3a DJIEKTPOXO3SIIICTBO),
U ero 3amecturens. B cioydae ecnu motpeOuTelnb, OCYIIECTBISIIOMIUN SKCIUTYaTaIHIo
AIEKTPOYCTAHOBKH, SIBJISICTCS WHIMBUTYyaJIbHBIM npeAnpUHUMATEIEM,
00sI3aHHOCTh TI0 OpraHu3alluu HSKCIUTyaTalldd AJIEKTPOYCTAaHOBOK, OpraHU3alluu
IPOBEICHUS BCEX BUJIOB PabOT B JIEKTPOYCTAHOBKAX BO3JIAaraeTcsi HEMOCPEACTBEHHO
Ha TAKOT'0 MHAWBUYATBLHOTO MPEAPUHUMATES.

VYuuteiBas TpeboBanus nynkta § [1TD, opranuzaiuio npoPpuiIakTUKU MTOXKAPOB
OT DJKCIUIYaTUPYEMOTO JJIEKTPOOOOPYNOBaHUS PEKOMEHIYETCS BO3JIOKUTHh Ha
OTBETCTBEHHOTO 3a JJIEKTPOXO3SUCTBO WIM HA UHIUBUAYAJBHOTO TIPEANPUHUMATEIIS,
HEIMOCPEJACTBEHHO YKCILTyaTUPYIOIIETO JIEKTPOYCTAHOBKH, a JIs (PUBHMUECKUX JIUIL —
HEIMOCPEJACTBEHHO Ha (DU3UUECKOE JIMIIO, IKCIUTYaTUPYIOIIEE dJIEKTPOYCTAHOBKH.

B cootBerctBUM ¢ myHKTOM 9 IITD Ha OTBETCTBEHHOIO 3a 3JIEKTPOXO3SCTBO
JIOJDKHBI OBITh BO3JIOKEHBI IMOJTHOMOYHS 10 OpPraHU3aluu pa3paOOTKH U BEIACHUIO
JOKYMEHTAllMM 10 BOINPOCAM OpraHU3alMM SKCIUTyaTallMd dAJIEKTPOYCTAHOBOK
U ee TmepecMoTpy (aKTyalu3alliu), OOCECIEUEHUIO BBIMOJHEHUS pPEMOHTa U
TEXHUYECKOTO 00CITY >KHBAaHHUS JICKTPOYCTAHOBOK.

B cootBerctBum ¢ mynktom 14 IITD, moTpeOuTens MOKEH OPraHU30BaTh U
OCYILIECTBIIAThL KOHTPOJIb COCTOSIHMSI €T0 3JIEKTPOYCTAaHOBOK, OCHOBAaHHBIM, B TOM
qucIie, Ha pe3yJibTaTaX OCMOTPOB. BEIsSBICHHBIC TIO pe3ybTaTaM KOHTPOJIS AC(HEKTHI
000pyAOBaHMS, YCTPOUCTB AJIEKTPOYCTAHOBOK JIOKHBI (DMKCHPOBATHCS B JKypHaje
ne(eKTOB ¢ ONpeIeTICHUEM OTBETCTBEHHBIX 33 YCTPAHEHHUE JIUI] K CPOKOB YCTPAHEHUS
ne(dEeKTOoB.

B cootBerctBum ¢ mynkrom 23 IITD morpebutens MomKEeH OOECTICUHTH
MPOBEJECHNUE TEXHUYECKOT0 OOCIy>KMBaHUSI U PEMOHTOB OOOPYJOBaHUS U yCTPOMCTB
ANEKTPOyCcTaHOBOK.  OOBEM  TEXHUYECKOrO  OOCIHY)XHMBaHUS H  IJIAHOBO-
MpEeAYNPEUTEIbHBIX ~ PEMOHTOB  AJIEKTPOYCTAHOBOK  JIOJDKEH  OMNpPEIEsThCA
HEOOXOMMOCTBIO TIOAJAEPKAHUS MCIPABHOCTU M oOecreueHus: 0€30MmacHoi 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 COCAUHEHUN U TEXHOJOTHUYECKUX CUCTEM, B TOM UYHUCIIE
HOpMaJIbHbl€ (BpPEMEHHbIE HOPMAaJbHBIE) CXEMbl 3JEKTPUUYECKUX COCTUHEHUU
ANEKTPOYCTAHOBOK MOTPEOUTES;

KypHaibl ydeTa d3JIEKTpOOOOPYJOBaHUS C TMEPEUYUCIEHHUEM OCHOBHOIO
ANEKTPOOOOPYIOBAaHUS M C YKAa3aHMEM €ro TEXHUYECKUMX JaHHBIX, a TakKkKe
MPUCBOEHHBIX €My UHBEHTAPHBIX HOMEPOB.

B cootBerctBum ¢ mynktom 30 IITD, Bce u3MeHeHMs B 3JEKTPOYCTAaHOBKAX,
BBIMIOJTHEHHBIE B MPOLIECCE DKCIUTyaTallUU, JOKHBI OTPAKAThCS HA DJIEKTPUUYECKUX
(TEXHOJIOTMYECKUX, HCIOJHUTENBHBIX) CXeMax ¢ dYepTexax 3a IOJIUCHIO
OTBETCTBEHHOTO 32 DJIEKTPOXO3SIICTBO C YKa3aHUEM €T0 JOHKHOCTHU M JIaThl BHECEHUS
U3MEHEHUS.

Ha ocHoBanum myHkta 31 IITO  cooTBeTCTBHE  AIEKTPUUYECKUX
(TEeXHOJIOTMUECKUX) cXeM (uepTexeil) (aKTHUEeCKUM SKCIUTyaTallMOHHBIM JIOJHKHO
IPOBEPSTHCA OTBETCTBEHHBIM 3a AJIEKTPOXO3SIMCTBO HE PEXE OAHOrO pasza B 3 rojaa
C OTMETKOMl Ha HUX O JaTe MPOBEPKU, YIOCTOBEPEHHOM €ro IMOJIHUCHIO.
IIpy HECOOTBETCTBUM AJIEKTPUUECKUX (TEXHOJOTHYECKUX) CXeM (UepTexeit)
(aKTUYECKUM SKCIUTYyaTallUOHHBIM OTBETCTBEHHBIM 32 AJIEKTPOXO3SUCTBO JOJIKEH
OBITH OOECIIeUeH MepecMOoTp (aKTyaau3alusl) yKa3aHHBIX CXeM (depTexeit).

[Tynkr 8 usmenenunii B [1IIP BBonguT B Hero HOBBIA NMyHKT 17.1 ciaemyromero
coaepxkaHusi: «PykoBoguTenb opraHu3anuu 00ecleYrBaeT BEJCHHWE U BHECEHHE
uHQOpMAIIM B OJKypHAJT OKCIUTyaTalldd CHCTEM MPOTHUBOMOXKAPHOW 3alllUTHI.
Jlonyckaercs BelIeHHE KypHalla SKCIUTyaTallMi CUCTEM IMPOTHUBOIMOKAPHOU 3alllUThI
B JIEKTPOHHOM BUJIE.

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

C nuenpto oOecnieueHus Oe3aBapuiiHONW pabOTHI  AIEKTPOOOOPYHOBaAHUS
OTBETCTBEHHOMY 3a 3JIEKTPOXO3SMCTBO HAa OOBEKTE 3AILUTHI PEKOMEHIYETCS BECTH

KypHaJ, B KOTOPOM YKa3bIBAKOTCS:


https://docs.cntd.ru/document/565837297#6520IM
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MepevYeHb KOHTPOJIUPYEMOTO 3JIEKTPOOOOPYAOBAHMS;

JlaTa MPOBEPKU COCTOSIHUSI MOKAPHOU 0€30MaCHOCTH 3JIEKTPOOOOpYAOBaAHUS ;

pE3yNbTaThl MPOBEPKU COCTOSHMS €ro MOXapHOW O0e30MaCHOCTH, W3MEHEHHUS
COCTOSIHUSL TOXapHOW OE€30MaCHOCTH 3JIEKTPOOOOPYAOBaHUS MO CPABHEHHUIO C
pe3ysbTaTaMy MPEbIIYIIEeH POBEPKU;

OPENNPUHATBIE MEpbl IO TOBBIIIEHUIO YPOBHS TMOXKapHOM 0e30macHoCTH
(mpodunakTUyecKre MEPONPUITHSI, TEXHUUECKOE O0CTYKUBAHHUE, PEMOHT, 3aMEHA).

dopma BEJICHUS KypHana npoHIaKTHYECKUX OCMOTPOB
ANEKTPOOOOPYIOBAHUSL ONpENEseTCs PYKOBOAUTEIEM OOBEKTa 3aluThl. BeneHnue
KypHaina  OpoQHUIAKTHUECKMX  OCMOTPOB  3JIEKTPOOOOPYJOBAaHUS  MOXKET
OCYIIECTBIISITHCS B DJIEKTPOHHOM BHUJIE.

OTBETCTBEHHOMY PEKOMEHIYETCS COCTaBUTh Tpapuk NpodUIAKTUUYECKUX
OCMOTPOB 3JIEKTPOOOOPYAOBAHUS.

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

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

Pe3ynbpTaThl BHEMIAHOBOTO OOCIIENOBAHUS 3aHOCATCS B JKypHAll C yKa3aHHEM
PUYUHBI 00CIIEI0BAHMS.

PekomeHnnyercss 1mepen MNPOBEACHUEM OYEPENHOIO WM  BHEIIAHOBOIO
oOcieoBaHUsl O3HAKOMHUTBCA C J@HHBIMH TMPEAbIAyHIero oOcienoBaHus. ITO
MO3BOJIUT MPOCIEINUTh JUHAMUKY MOKapHON 0€30MacHOCTH 3JIEKTPOOOOPYIOBaHUS U
CBOEBPEMEHHO MPEAOTBPATUTD MT0KAPOONACHYIO CUTYALUIO.

B cootBeTcTBUM ¢ mynkToMm 37 IITD motpebutenem MOKHBI OBITH COCTABIICHBI
U YTBEPKJECHbl PYKOBOJIUTENIEM WM UHBIM YIIOJIHOMOUYEHHBIM JIUIIOM MOTPEOUTENS -
IOpUJINYECKOT0 Jula (MoTpeOUuTeneM - MHAMBHUIYATbHBIM MPEANPUHUMATENIEM WIH
bu3nuecKuM JHIOM) Tpa@uK OCMOTPOB M 00XOJ0B OOOpPYAOBaHHS, 3AaHUM

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 ¢ 31eKTpoobopynoBaHMEM (MOHTaX alapaToB 3IEKTPUUECKOM
3alllUThI, TEPMOMHJIUKATOPOB, TEPMOCHUCTEM, MNPOPUIAKTUYECKOE OOCITYyKUBAHUE,
PEMOHT, 3aM€Ha) JOJDKHBI MIPOBOJUTH  KBAIM(DHUIIMPOBAHHBIE  CHELUATUCTHI

o0CITy’KMBarOIIEeH OpraHu3auy.

3.2. lIpodpunakTuyeckue Meponpus TS

K npodwraktuueckum MepONpUSATUSIM TI0  TPEAYIPEKICHUIO T0KAPOB
OT 3JIEKTPOOOOPYAOBAHUS KUJIBIX M OOIIECTBEHHBIX 3IaHUM CIIEAYeT OTHECTHU:

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

- IPUMEHEHUE TEPMOUHINKATOPOB U NMEPUOJUYECKHI KOHTPOJIb HX COCTOSHHS;

- IPUMEHEHUE TEPMOCUCTEM;

- IEPUOJUYECKOE MIPOBEECHUE TEIUIOBU3UOHHOMN JUArHOCTUKH
AKCILTYaTUPYEMOTO IIIEKTPOOOOPYIOBAHUS;

- KOHTPOJIb COCTOSTHUS UCIOJIb3YEMbIX AJIEKTPOIPUOOPOB, SIEKTPOIPOBOIKHU U
AIEKTPOYCTAHOBOYHBIX U3JIEIUN.

Ipumenenue mepmounouxamopos

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

[IpoekT MOHTaka TEPMOUHAUKATOPOB PEKOMEHAYETCS BKIIOUYNUTH B MEPEUYEHD
OCHOBHOM TEXHUYECKON JOKYMEHTALIMH 3AIIUIIAEMON JIEKTPOYCTAHOBKH.

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

[IpaButennctBa Poccuiickoit @enepanmuun ot 24 oktsa6ps 2022 roga Ne 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 HEOOXOJUMO OCYIIECTBISATH B COOTBETCTBUHU C TPEOOBAHUSIMU,
pa3pabOTaHHOTO MPOEKTa MOHTAXaA.

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

MoHTaxX TEpPMOUHAUKATOPOB, CIEAyeT MPOU3BOAUTHL HA OTKIIOUCHHOM
AIEKTPOOOOPYI0BAHUH (HATIPUMED, BHIBEJCHHOM B PEMOHT, TP MEPUOIUUESCKOM HIIH
BHEIUIAHOBOM TEXHMYECKOM OOCITY)KMBaHWM U T.1.) C¢ cobmogeHueM [IpaBui
0 OXpaHe TPY/a MPH IKCIUTyaTalHH dJIEKTPOYCTAHOBOK.

TepMouHAMKATOPHI, TPEUMYIIIECTBEHHO, CIIEIYET pa3MeniaTh Ha KOHTAKTHBIX
COEIMHEHUAX U KOHTAKTAX PACHPEIEIUTEbHBIX YCTPOUCTB; JOMYCTUMO pa3MELIEHNE
Ha KOpIycax HEKOTOPOro JJEKTPOOOOpYAOBaHMS, a TakKe MHBIX DJIEMEHTax
ANEKTPOYCTAHOBOK.

TepMouHaMKaTOPHl HEOOXOAMMO pa3MellaTh TaK, YTOObI OHU OBUIA XOPOIIO
BUJHBI TpPU BU3YAIHHOM KOHTPOJIE COCTOSIHUS TOXapHOW  O€30MacHOCTH
ANEKTPOOOOPYIOBAaHUS, B YACTHOCTH, TEPMOWHIUKATOPHBIC HAKICHKH CJEAyeT
pa3Memniath TakuM 00pa3oM, YTOOBI TEPMOWHIUKATOPHBIE METKH TEMIEpaTypHOU
MIKajdbl ObUIM  XOpOIIO BHUJHBI TIPU TPOBEJCHUU BU3YaJBHOTO OCMOTpA
AIEKTPOOOOPYIOBAHMS.

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

[lepen MOHTaXOM TEPMOWHIUKATOPHBIX HAKIIEEK, HEOOXOIUMO MPOU3BECTH 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).

Hanecenue TepMOMHIUKATOPOB HEOOXOAMMO MPOU3BOJAWTH B COOTBETCTBUU

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

- MEXaHUYECKOE MOBPEKACHUE TEPMOUHIUKATOPHON HAKIICUKY,

- HAHECEHHE TEPMOUHJUKATOPOB HA BJEMEHThl  AJIEKTPOooOOpYIOBaHUS,
HaXOALUECS 10 HAIPSIKEHUEM;

- pa3MellleHHe  TEPMOMHAMKATOPOB B  HEMOCPEJACTBEHHON  OiM30CTH
OT HarpeBaTeyIbHbIX MPUOOPOB.

B xypHasme yka3bIBacTCsd MECTO HAHECEHUs TEPMOMHAMKATOPA, IPEHe
cpalOaTbIBaHUs, UCXOJHOE COCTOSIHUE (LIBET, rPaJyMpoBKa M T.II.), JaTa HaAaHECEHUS,
CPOK HUCIOJIb30BaHUs WIM ATy 3aMEHBI.

CocrosiHME TEPMOMHAMKATOPOB CIEAYET MPOBEPATH MYTEM BH3YaJIbHOTO
OCMOTpa AEKTPOOOOPYI0BaHUSA C COOII0/IEHHEM TpeOOBaHUI MpaBUil OXpaHbl TpyAa
(B mepuo/1 BHIMIOJHEHHUS TUIAHOBBIX, BHEIJIAHOBBIX OCMOTPOB, B TIEPHUOJ] BHIOJTHEHUS
PEMOHTHBIX padoT).

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

[Ipu npoBeaeHNM BU3YalIbHOIO OCMOTpa 0c000€ BHUMAaHUE CIEAYyeT YAEISATh
OTCYTCTBHUIO MEXaHUUYECKUX IOBPEKIACHUN TEPMOUHIUKATOPOB, UX OTKJIEMBAHUIO WIH
OTCJIaMBAaHMIO, CPAOATHIBAHUIO TEPMOMHIUKATOPHBIX METOK.

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

[MpodumakTrdeckue MEPONIPUSATHS MIPEACTABICHBI B TabuIie 3.
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IIpodpuiakTuyeckue MeponpusTus

Taoauua 3

Texnnueckue
cpeacTsa

IIpopunakruyeckoe MmeponpusTue

Pexomenayemasi
MePpUOJIMYHOCTH

JeiicTBus IpH 00HAPYKEeHUHU
HEHCIIPABHOCTH

ABTOMaTHYECKHE
BBIKJTFOUATEHN

Busyanbsslii 0CMOTP.

He nomxno ObITH Aedopmanuu Kopiyca, U3MEHEHUs
[BETa M OIUIABJICHHUS H30JIALMU IPOBOJAOB, CIEJIOB
neperpena (U3MEHEHHMs 1IBETa) KOHTAKTOB.

[IpoBepka COOTBETCTBHMsSI NIapaMeTpoOB  ammapara,
YKa3aHHON B MapKHpOBKE IapaMeTpaM JJIEKTPUUYECKON
CETH T10 HAMPSKEHHUIO U TOKY.

[IpoBepka paboToCcrocoOHOCTH.

1 pa3 B 3 mecsia

[Tpu oOHapyXkeHUH HEUCTIPABHOCTH TPOU3BECTU
3aMeHy arrapara

VYcerpolicTBa  3alUTHI
¢ depeHInaIbHOTo
TOKa

Busyanbsslii 0CMOTD.

He nomxuo ObITh medopmaruu kopmyca, U3MEHEHUS
LBETa W OIUIABJICHUSI H30JSLUN TPOBOJIOB, CJIEIOB
neperpeBa (M3MEHEHHUS 1IBETa) KOHTAKTOB.

[IpoBepka CcOOTBETCTBHsSI IapaMeTpPOB  ammapara,
yYKa3aHHOW B MapKHPOBKE MapameTpaM JIEKTPUUECKOMN
CeTH M0 HAMNpsHKEHHIO, TOKY, Au(QepeHurnaIbHOMy
TOKY.

[IpoBepka pabOTOCIIOCOOHOCTH C TMOMOIIBIO KHOIKHU
«Tect». Ilpn Haxkatuu Ha KHONIKY «TecT» yCcTpOHCTBO
JIOJI’KHO CpadoTaTh.

1 pa3 B 3 mecsna

[Tpu oOHapyXkeHUH HEUCTIPABHOCTH TPOU3BECTU
3aMEHY yCTPOUCTBA

YcTpolicTBa  3alIUTHI
OT JYroBOro mpo0os
(uckpenus)

BusyanpHblil 0cMOTP.

He nomxHO OBITH Jedopmanuu KOpIyca, U3MEHEHUs
LBETa U OIUIABJICHUS H30JSLUUM IPOBOJOB, CIEIOB
neperpesa (U3MEHEHHs LIBeTa) KOHTAKTOB.

IIpoBepka COOTBETCTBMS I[ApaMETPOB  alIapara,
YKa3aHHOM B MapKUPOBKE ITapaMeTpam dJIEKTPUYECKON
CETH 110 HAINIPSKEHUIO, TOKY.

IIpoBepka pabOTOCIIOCOOHOCTH € TOMOUIbIO KHOIKHU
«Tect» WM TpU IMOMOIIM TECTOBOIO YCTPOWCTBA,
BXOJAIET0O B KOMIUIEKT nocTaBku. IIpu Haxkatum Ha

1 pa3 B 3 mecsma

[Tpu oOHapykeHUH HEUCTIPABHOCTH TPOU3BECTU
3aMEHY YCTpOHCTBa
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Texnnueckue Pexomenayemas JeiicTBus IpH 00HAPY’KEHUHU
IIpodunakruyeckoe meponpusitue
cpeAcTBa NEePUOAUYHOCTD HEHCIIPABHOCTH
KHONKY «TecT» ycTpOWCTBO JOJDKHO CcpaloTarth.
[Ipn BKIIOYEHHHM TECTOBOIO YCTPOWCTBA B PO3ETKY
3aIMINAeMOH NN YCTPOMCTBO AOHKHO CpaboTaTh.
VYerpoiictBa  3amuThl | BuzyansHeIi 0cMOTD. 1 pa3 B 3 mecsaua | [Tpu oOHapykeHMH HEMCIPABHOCTH IPOU3BECTU

OT MEPCHAIPAKCHUA

He nomxno ObITH Aedopmanuu Kopiyca, U3MEHEHUs
LBETa U OIUIABJIEHUSI H30JSIUUH TPOBOJIOB, CJIEIOB
neperpeBa (M3MEHEHHUS 1IBETa) KOHTAKTOB.

[IpoBepka COOTBETCTBHsSI IapaMeTpPOB  ammapara,
yYKa3aHHOM B MapKHpOBKE IapaMeTpam JIEKTPUYECKOM
CETH T10 HANPSKEHUIO, TOKY.

3aMEHY yCTPOWCTBA

TepmonHAUKATOPBI Buszyanbsslii 0CMOTD. 1 pa3 B 3 mecaua | Ilpu 0OHapyXeHUH MEXaHUYECKUX

OTcyTCcTBHME MEXaHUYECKUX MTOBPEKICHUN. TTOBPEKICHUI 7M1 HUCTECUCHUS Cpoka

[IpoBepka CpOKOB PKCILTyaTallU TEPMOUHANKATOPOB B JKCILTyaTaluu IIPOU3BECTH 3aMeHy

COOTBETCTBUU C JJOKYMEHTALUEH U3TOTOBUTENS. TEPMOUHIUKATOPA.

OTtcyTcTBUE U3MEHEHUS LIBETA TEPMONHANKATOPOB. B ciy4ae WU3MEHEHUS LBETA
TEPMOMHANKATOPANIPOU3BECTH  JAEHUCTBUS IO
pazneny 4.3  HacTOSIMX  METOAMYECKHX
PEKOMEHTalIH .

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

OTcyTcTBHE MEXAHMYECKUX ITOBPEKIECHUN JaTUUKOB. MOBPEXACHUIN W UCTEYECHUS CpoKa

[IpoBepka CpOKOB  OKCILIyaTallUM JaTYUKOB B JKCILTyaTallMy IPOU3BECTH 3aMEHY JaTYUKOB.

COOTBETCTBUU C JJOKYMEHTALUEW U3TOTOBUTENS.

OtcyrcTBHE M3MEHEHUS 1BeTa OIUIaBJICHUH,

nedopmaruu.

TennoBusznoHHas [Ipoussectu TEMJIOBU3HOHHYIO muarHoctuky | He pexe 1 pazaB | Ilo pe3ylbTaram TEMJIOBU3MOHHOTO
JTUAarHOCTHUKA AKCILTYaTUPYEMOTO AIIEKTPOOOOPYTOBAHUS B roj 00ceJOBaHUS COCTABIISAETCS TPOTOKOJL.

COOTBETCTBUM C [6] wmiam JOpyroil arrecToBaHHON
METOJAUKON TETUNIOBU3UOHHON JUATHOCTUKH.

[TpoTokon JOJKEH colepXKaTh CIETYIOUIYIO
UH(pOpMaLHUIO:
- HAUMEHOBaHUE U
UCTIOJHUTEIS;

azpec  OpraHM3alyu-
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Texnnueckue
cpeacTsa

IIpopunakruyeckoe MmeponpusTue

Pexomenayemas
NepHuoIUYHOCTh

JeiicTBus IpH 00HAPY’KEHUHU
HEHCIIPABHOCTH

- HOMEp JIMICH3WW U aKKpeAWTallUd Ha
MIPOBEJICHUE JTAHHOTO BHJIa PabOT ¢ yKazaHUEM
JIaThl BBITAYM, PETHCTPAIMOHHOTO HOMeEpa,
HAaUMEHOBAHWS OpraHa BBIIABIIETO JINIICH3HUIO U
MTPOBOIMBIIIETO AKKpEIUTAIINIO, Cpoka
NeHCTBHS,

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

- HaNMEeHOBaHWe OO0CIeNOBAaHHOIO0 OOBEKTa U

ero ajipec;
- CIUCOK  MWCIIOJIHUTENeH ¢  yKa3aHUEeM
KBaJIM (pUKaLMH;

- IepevYeHb CpEICTB M3MEpPEHUI

UCTIOJIB30BAHHBIX  NpH  OOCIEIOBaHUHU, C
yKa3aHHEM JaThl IOBEPKH;

- 1estb 00ceioBanus (OnpeaesieHue MoKapHOH
OTIaCHOCTH) M 00BEKTHI 00CIenoBanus (yka3aTh
Kakoe ANIEKTPOOOOPYI0BaHNE 3IAHHS
MOJIBEPrajIoCh 0OCIICI0OBAHUIO);

- XapaKTepUCTUKH OOBEKTOB  00OCIICIOBAHUS

(cocrosiue 3JIEKTPOOOOPYIOBaAHMS,
HaIpsHKCHUE, TOK HArPY3KH | T.]1.);

- pe3yJbTaThI o0cienoBanus (creneHb
JNe(heKTHOCTH (moxapHou OTIACHOCTH),

TEPMOTPpAaMMbl M COOTBETCTBYIOIIIME UM
dboTonzo0paxeHus, CNUCOK AePEeKTOB IO
CTETICHU X T0KaPHOH OMACHOCTH).
Copiepxanue MPOTOKOJIA MOXKET JOTIOJTHSITHCS B
3aBHCUMOCTH OT 00CIIelyeMOro 00beKTa.
PasBuBmmecs gedexktel W JgedeKThl  Ha
HAYaJIbHON CTaquM Pa3BUTHS PEKOMEHJIOBAHO
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Texnnueckue Pexomenayemas JeiicTBus IpH 00HAPY’KEHUHU
IIpopunakruyeckoe MmeponpusTue
Cpe/cTBa NepHuoIUYHOCTh HEHCIIPABHOCTH

YCTpaHATh B XOJI€ IUIAHOBOTO OTKJIHOYEHHUS
ANEKTPOOOOPYAOBAHUS.
B cnyyae oOHapyXeHHs 30HBI C aHOMaJbHBIM
MI0’KapOONIaCHBIM TOBBIIIEHUEM TEMIIEpaTypbl
Mpou3BECTH  JACUCTBUS 1O  pazaeny 4.3
HACTOSIIIIUX METOINYECKUX PEKOMEH AU .

DKcIyatupyeMble BusyanbHblii OCMOTp AIIEKTPONIPUOOPOB u | Ilepen kaxasiM | Ilpu oOHapykeHUH HEHUCIIPAaBHOCTH BBIBECTH

ANEKTPONPUOOPEl U | ANEKTPOYCTAHOBOUHBIX  HM3JENHA  (DJIEKTPUUYECKHUX BKJIIOUEHUEM puOoOp U3 IKCILUTyaTalUH.

AJIEKTPOYCTAHOBOYHBIE | PO3ETOK). anexktponpudopa | [IponsBectu peMOHT WK 3aMEHY HEUCIIPAaBHOTO

W3enus He nomxno ObITh Aedopmanuu Kopiyca, U3MEHEHUs Y BO BpeMs 3IIEKTPOOOOPYIOBAHUS.

1[BETa U OIUIABJICHUS M30JSLUU MPOBOJOB U IIHYPOB | SKCIUTyaTaluu

MMATaHUS, neperpeBa (M3MECHEHHUS IIBETA)
KOHTAaKTOB.

He nomxHO OBITH MOBPEXACHUS MU30JISALUN MUTAIOMINX
MIPOBOJIOB U ITHYPOB MUTAHUSI.

Po3erkn m0OmKHBI OBITH HAJEKHO 3aKpEIUICHBI, HE
JNOJKHBI ~ MMETh  OIUIABIIEHUH W MEXaHHMYeCKHX
MOBPEKICHUH.

[IpoBepka coOTBETCTBUSI MapaMETPOB AIEKTPOIPUOOpa,
yKa3aHHOI B MapKHUPOBKE MapaMeTpaM 3JIEKTPHUUECKON
CETH I10 HAMPSHKEHUIO U TOKY.

Hcnonb3oBath aiekTponpuOOp MO HAa3HAUYEHUIO B

COOTBCTCTBHH C HHCTPYKHHCﬁ 110 SKCITyaTalnu.

CJIEIIOB
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Konmponb cocmosanua cucmemul 3a3emieHus

B mponecce skcmuryaTanuM 3J€KTPOYCTAHOBOK BO3MOXKHO BO3HMKHOBEHHE
HEHUCIIPABHOCTEN U aBAPUMHBIX CUTYAlUU, IPUBOJAILNUX K TOKOBBIM yTedyKkaMm. B aTon
CBA3U, B KaXJOM JIOME JOJDKHBI BBIIOJIHATHCS 3ALIUTHBIE MEPONPUATHS, OAHUM M3
KOTOpBIX SIBJIAETCS KOHTYp 3a3zemiieHus. OH oOecreuuBaeT 3auluTy JIOAEeH OT
MOPaXKEHUs JIEKTPOTOKOM, a MPUOOPHI U 000PYAOBaHUE OT MEPENAIOB HAMPSKEHUS.
KoHTyp 3a3emiieHMs, MOXKET YCTAaHABIMBATbCS OTAEJIBHO WIH COBMECTHO C
YCTPOWCTBAMHU 3aLIMTHOIO OTKIKOYEHUs. KOHTyp 3a3eMIIEHHsT MOHTUPYETCS B
cootBeTcTBHH € [TYD.

B cootBercTBum ¢ [1YD s neneit opraau3anyv KOHTYpa 3a3€MJIEHHS] 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
YCTAaHABIMBAET, YTO M3JENIHS U3 KEJIE300€TOHA, HAXOJSALIUECS MO/ HaNpsKEHUEM,
TpYOONIPOBO/ABI /JII TPAHCIIOPTUPOBKU TOPIOYMX BEHIECTB, TPYObl KaHAIU3ALHUU U
OTOIUIEHUSI HE MOT'YT IIPUMEHSATHCS B KOHTYPE 3a3EMJICHHUS.

3anpemaeTrcss yCTaHABIMBAaTh 3a3€MJICHHE B KaMEHHUCTBIX WM CKAJIbHBIX
IpyHTaX, MOCKOJbKY OHHU SIBJISIIOTCS NPOBOJHMKAMHU TOKa M 0O0JafaloT HU3KUM
COIIPOTUBIICHUEM.

HckyccTBeHHBIE 3a3€MIIUTENN MPECTABISIOT CO00M CUCTEMY METaUTMUYECKUX
KOHCTPYKIIMH, pa3MEIICHHBIX B 3eMJI€, Ha ONPEACIICHHBIX PACCTOSIHUSAX MEXKy COO0H
Y HE3HAUYUTEIBHOM yJIaJI€HUU OT 00BEKTa 3aIUTHI.

JInsi U3rOoTOBJIEHMS MCKYCCTBEHHBIX 3a3€MIIMTEIICH IPUMEHSAIOTCA: KpPYIJIbIE
NOPYTKH, TPyObl pa3HOrO CEUEHUS U Yrojdku. B HOpPMAaTUBHBIX JTOKyMEHTaXx
ONpEneAeTCs] MUHUMAJIBHO JOIYyCTUMOE CEYEHUE 3a3E€MIIUTEINICH, KOTOPOE OJKHO
YUMTBIBaTbCA NpU BbIOOpe MarepuanoB. Tak, sl 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.

3a0uThie JIEKTPObI COCAUHSIIOTCS MEXKY COOOM TOHKOM CTalbHOM MOJOCO,

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 OdToro Tuma. B pe3ynbrare, Hapymaercs
pacnpeniesieHue TOKa MO CEYEHMIO, a MPOLECC OKUCIEHUS MPOUCXOAUT HAMHOIO
owicTpee.

Coenunenue [nerajedl M3 MpoKaTta YEPHOrO MeTajlla OCYLIECTBIsAETCA
¢ moMoulbio cBapku. CrajibHas Mojioca MpUBapUBAETCS K KOHLIAM 3a0HMTHIX B 3EMITIO
anektpoaoB. He  gomyckaercss — Mcmoib30BaHHE — OOJNTOBBIX  COEMHEHMHIH,
T.K. OHM OBICTPO OKHCIISIFOTCA. B pesynbrare, KOHTAaKT TEepsIETCS, U 3a3eMJISIOIIHIA
KOHTYp HauumHaeT paboTaTh Hed(PpdekTuBHO. [I0 OKOHUAHHM BCEX CBApPOUYHBIX PabOT
MecTa CBapKH 00pabaThIBAIOTCS CICIUaIbHBIMUA aHTUKOPPO3UUHBIMU cocTaBamu. J{iis
ATHUX LIeJIEH HENb3sl UCIOJIb30BaTh KPacKy, MOCKOJbKY OHA 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
KOPpPO3WHU TOJIIMHA CTAJbHBIX JeTaliell MOCTEeNeHHO cHibkaercs. [loaTomy ceuenue
ANEKTpOa MOAOUPAETCS C OMPEeIeTICHHBIM 3aracoM. Takum 00pa3om, o0ecreyrnBaeTCs
JOCTaTOYHO MPOJOJDKUTEIbHAS IKCIUTyaTalisl KOHTYpa 3a3eMJICHHUS.

Ecniu xoHTYp 3a3emieHHss JOMa COEIUHAETCA C  KOHCTPYKLIMSIMH,
PaCIONIOKEHHBIMU B YCIIOBHUSIX arpeCCUBHOM CpPellbl, OHU JOJKHBI OBITH 3aIUIIEHBI
CHEIUATBHBIM MTOKPBITHEM.

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

Bce 3azemuisitonine npoBOAHUKH MOJKIIOYAIOTCS K €AUHOM IIMHE 3a3€MJICHUS,
UCIIONb3yeMOW Il KoMmyTanuu. CamMa IIMHA SIBISETCS OJHUM W3 3JIEMEHTOB
pacrpeeanuTeNbHOTO IUTa U 3aKPEIUISETCs] HEMOCPEICTBEHHO Ha €ro CTEHKE.

J171s1 TOJTHOM rapaHTUH PEKOMEHIYETCS BbI3bIBATH CHEIUATUCTOB, OHU JTOJKHBI
COCTaBUTbH aKT NMPOBEpKU. OTBETCTBEHHOCTH 32 BHINIOJIHEHHBIE pa0OThl HECET TOJBKO
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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JUJ1sl 4aCTHBIX JOMOB CONPOTUBIIEHUE TOKAa HE MOXKET MpeBbIIaTh 4 OM.

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

- 3a3eMJIIIOIIME YCTPOMCTBAa JOJDKHBI COOTBETCTBOBATH TPEeOOBAaHUSM
rOCYJapCTBEHHbIX  CTAHJAApTOB,  NPaBWJI  YCTPOMCTBA  DJIEKTPOYCTAHOBOK,
CTPOUTENBHBIX HOPM M TMpPaBWI U APYTMX HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB,
oOecreynBaTh ycaoBuUsl O€30MACHOCTH JIIO/IeH, IKCIITyaTalluOHHbIE PEXXUMBI pa0OTHI U
3aIUTY 3JIEKTPOYCTAHOBOK;

- 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 oOecnedyeHus: BO3MOXKHOCTH TPOU3BOJCTBA  HM3MEPEHHI).
KoHTakTHbIE CcOeAMHEHHS JOKHBI OTBEYAaTh TpPeOOBAaHUSIM TOCYJAPCTBEHHBIX
CTaHJapTOB;

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

- JUIsL OIpeNeseHUs] TEXHUYECKOIO COCTOSHUS 3a3€MIIIOIIEro YCTpOMCTBa
JOJDKHBI  TPOBOJIUTBCS  BHU3YyalbHbIE OCMOTPBI BHUAMMOW  YacTH, OCMOTpPbI
3a3eMJIIOIIET0 YCTPOMCTBA C BBIOOPOYHBIM BCKPBITUEM TPYHTa, H3MEpPEHUE
napaMeTpoB 3a3€MJIIOLIEr0 yCTPOMCTBA B COOTBETCTBUU C HOPMaMHU HCIHBITaAHUS
AIEKTPOOOOPYTOBAHUS;

- BU3yaJIbHbIE OCMOTPBI BHJIMMOM YacTH 3a3€MJIAIOILIEr0 YCTPOMCTBA JOJIKHBI
MPOU3BOANTHCA MO TpaduKy, HO HE pexe 1 pa3za B 6 MecsAlleB OTBETCTBEHHBIM 3a
anekrpoxo3saiictBo Ilorpebutenss wiau  paOOTHUKOM, WM  YIOJHOMOYEHHBIM.
IIpy ocMOTpe OLIEHMBAETCSI COCTOSIHUE KOHTAKTHBIX COCJUHEHUN MEXAY 3aIlUTHBIM
IIPOBOJHUKOM U OOOpYJOBaHHMEM, HAJU4YM€ AHTUKOPPO3HUOHHOIO MOKPBITHUSA,
OTCYTCTBHE OOPBIBOB;

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

HU3MCPCHUC COIIPOTUBJICHUSA 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€MJIEMBIMU DJIEMEHTAaMH, a TAaK)KE COCAUHEHUN €CTECTBEHHBIX 3a3€MIIMTENECH
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 YCTPOMCTB - CONPOTHUBIICHUE
3a3eMJISIFOLIET0 YCTPOWCTBA, HANIPSKEHUE ITPUKOCHOBEHUS, IPOBEPKA HAIUYUSA LIETU
MEK1y 3a3€MIIMTEISAMU U 3a3€MJISIEMBIMU 3JIEMEHTAMU - IIPOU3BOJSITCS TAKkKe I10CIe
PEKOHCTPYKIIMM ¥ PEMOHTa 3a3eMJISIIOIIUX YCTPOMCTB, TMpU OOHapYyKEHUU
paspylleHuss WIM [OEPEeKpbITUsS  U30JsITOpoB  BJI  snekTpuyeckon  Ayromu.
[Ipy HeoOXoaUMOCTH JOJDKHBI NPUHUMATBCS MEPBI 10 JIOBEACHHUIO IapaMETPOB
3a3eMJIAIOIUX YCTPONCTB 10 HOPMATUBHBIX;

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

(manee - VY30) nmomKHA OCYIIECTBISITECS €ro MPOBEpPKAa B COOTBETCTBUU C
PEKOMEHIAITUSIMHU 3aBOJIa-M3TOTOBHUTEIIS U HOpMaMu UCTIBITAHHH
AIEKTPOOOOPYIOBAHMS.

Buvioop kabeneit

B coorBeTrcTBMM €O  CTaTUCTUKOW OCHOBHOM IIPUYMHOW  IOXKapOB
OT DJIEKTPOU3ICIHUNA SBISIOTCS dekTpuueckue kadenu. [loatomy, ana obGecrieueHus
MOKapHOU 0€30MacCHOCTH, HEOOXOUMO NMPABUIILHO BHIOUPATh KAOCIbHBIC U3IETHS TI0
TUITY UCIIOJIHEHUS U CEUCHHUIO TOKOMTPOBOASIIUX JKUIL.

[Tpu BeIOOpE THITA MCTIOTHEHUS Ka0Oemel 711 00BEKTOB Pa3TMIHOTO HAa3HAUYCHHUS
MOKHO BoOcCMoib30BaThcsi TpeboBanusmMu ['OCT 31565-2012, B COOTBETCTBUU
C KOTOPHIM B HOPMAaTHBHOW JTOKYMEHTAIlMM Ha KaOEIbHOE W3JeNNe JTOJDKHA OBITh
yKa3aHa o00JIacThb €ro MNPUMEHEHUsS C YYETOM I[OKa3aTelied OMacHOCTH M THIla
ucnoiaHeHusa. B nmaHHoM crtangapte npuBeneHa Tabmuna «lIpeumyiecTBeHHbIE
0o0JlacTU TPUMEHEHHS] KaOENbHBIX H3ACIMM C y4eTOM UX THUIA HWCIOJTHECHUS»

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

YY€TOM UX THIIA UCITOJTHCHUSA

Kiracc
Tun ucnonuexnus .
TIOKapHOH [IpenmymecTBeHHas 00IaCTh TPUMEHEHHUS
Ka0EeJIBHOTO M3IEITHS
OIacHOCTH
be3 obo3Hauenus 01.8.2.5.4 Jist oIMHOYHOM MPOKJIAAKK B KaOEIBHBIX COOPYKEHUSIX U ITPOU3BOICTBEHHBIX
nomenieHusix. [ pynmoBast mpokyaaka pa3pemaercsi TOIbKO B HApyKHBIX
IJIEKTPOYCTAaHOBKAX M MPOU3BOJICTBEHHBIX MOMEIEHHUSX, TJ€ BO3MOXKHO JIHIIb
MEPHOINYECKOE MPHUCYTCTBUE 0OCITYKHBAIOUIETO MEPCOHaa, IpH 3TOM
HE00XO0/IMMO MPUMEHSTh MTACCUBHYIO OTHE3AIUTY
Hr(A F/R) [M1a.8.2.5.4 | JIns npoknajxu, ¢ y4eToM o0beMa roproueil Harpy3Kku Kadenei, B OTKPBITBIX
Hr(A) 1116.8.2.5.4 |KaOeIbHBIX COOPYKEHHUSX (ICTAKAIAX, raepesx) HapyKHbIX
ur(B) 12.8.2.5.4 ANEKTPOYCTAHOBOK
Hr(C) [13.8.2.5.4
ur(D) 114.8.2.5.4
Hr(A F/R)-LS [M1a.8.2.2.2 | Ans nmpoKIaaKu, C y4eToM o0beMa roproueld Harpy3ku kaoeneii, Bo
Hr(A)-LS [116.8.2.2.2 |BHYTPEHHHX DIIEKTPOYCTAHOBKAX, & TAKKE B 3/[aHUSX, 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 npokiajaxu, ¢ ydeToM o0beMa roproueii Harpy3Kku kadesei, Bo
Hr(A)-HF 1116.8.1.2.1 |BHYTPEHHMX DJIEKTPOYCTAHOBKAX, a TAK)KE B 3JaHHAX U COOPY/KEHHAX C
Hr(B)-HF M2.8.12.1 MAaccOBBIM IPeObIBAHUEM JIIOJIEH, B TOM YHCIIe B MHOTO(QYHKIIMOHAIBHBIX
(C)-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 [M1a.7.2.2.2 | JIns npokiajku, ¢ y4eToM o0beMa roproueil Harpy3ku kadenei, B cucTeMax
- NPOTHBONOKAPHOH 3aIIUTEI, a TAKKe JPYTHX CHCTEMax, KOTOPBIE JOJKHBI
Hr(A)-FRLS [116.7.2.2.2 p p pyr P
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 [Mla.8.2.1.2 | dns mpokiaaku, ¢ yaeToM oObeMa roprodeii Harpy3ku kabenel, B 3aHusIX
Hr(A)-LSLTX [116.8.2.1.2 |HMeTCKHX NOMKOIEHEIX U 00pPa30BaTEINbHBIX YIPEKACHHUH,
ur(B)-LSLTx 12.82.1.2 CIICIIMATM3UPOBAaHHBIX OMaX IPECTapelbiX ¥ MHBAIMIOB, OONBHHIAX, B
B CMaJbHBIX KOPITycax 00pa30BaTENbHbIX YUPEXKICHNI HHTEPHATHOIO THIIA U
PILy P yip p
Hr(C)-LSLTx [13.8.2.1.2 JIETCKHX YUpeK/IeHHi
ur(D) LSLTx 114.8.2.1.2
Hr(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  |]lns npokiaaku, ¢ y4eToM 00beMa roproveii Harpy3Ku KaOese, B CHCTeMax
Hr(A)-FRLSLTX [116.7.2.1.2 | mpoTHBOIOXKAPHOI1 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 ¥ MHBAINAOB, OOBHHIAX, CHATBHBIX 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 s5ekTpoycTaHOBKY M 3JISKTPUUECKHUE IS KUIBIX U OOIIECTBEHHBIX 3[aHUN
B TOPO/IaX U CEJIbCKUX HACCJIICHHBIX MyHKTaX HOMUHAJIbHBIM HanpsokeHuem 10 1000 B
NEepeMEeHHOro ToKa pacrmpoctpaHsitores TpeboBanusi CII  256.1325800.2016,
B COOTBETCTBHUU C KOTOPHIM:

- BHYTPEHHHUE DJICKTPUUECKHUE CETH JOJDKHBI OBITh HE PACIPOCTPAHSIONIUMU
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 ODJICKTPO- W TMOXKAPHOUH
0€30IMacHOCTH;

- CEUYCHUS TOKOMPOBOJSAIINX MEIHBIX JKHJI M KU U3 aJIOMUHHEBBIX CIUIABOB

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

Haumensliee ceueHre TOKOTPOBOISAIITIX KT
KabeJsielt ¥ IPOBOIOB, MM>
HaumMmenoBanne mMHAA
MeTHBIMHA JKUJIaMH U3 aIIOMHHHEBBIX
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 U K pPACYETHOMY CUETUUKY
JIunuu pacnpeneauTeNbHON ceTH 4.0 6,0
(CTOSIKM) IJIs1 MTUTAHUS KBAPTUP
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- TIPU COCIMHEHUH MPOBOJIHUKOB C KUJIAMU U3 aTIOMUHUEBBIX CILUIABOB MapoK
8030 m 8176 ¢ >NEKTPOYCTAHOBOYHBIMHU W3ACIUSAMH, alllapaTamyd 3alIUThl U
CYCTUMKAMU PEKOMEHJYETCS HCIOJb30BaTh COCIUHHUTEIIbHBIE YCTPONCTBA B
cootBercTBUM ¢ TpeOoBanusamu ['OCT 31604 nns KOMMyTallud NPOBOAHUKOB U3
QJTIOMUHHUEBBIX CTUIABOB C KOHTAKTAMM JIJIs IIPOBOJHUKOB U3 MEJIH.

st oOecrieyeHus HAJICKHOCTHU KOHTaKTHBIX COCTMHEHU N B
pacnpenenuTeNbHbIX KOpOoOKax cienyeT OCYIIECTBIISITh COEJIMHEHUE
TOKOIIPOBOJSIIIMX KW W3 CIUIaBOB amoMuHusa Mapok 8030 m 8176 mpu nmomomin
BUHTOB WU aJTFOMUHUEBBIX TUJIb3, METOJIOM OMPECCOBKH WJIM MCIOJIb30BaTh CBAPKY.

[Ipu MoOHTa)xke OTBETBIISIEMBIX Kabeliel C KUjlaMHU U3 aJTFOMUHHUEBBIX CILJIABOB
Mapok 8030 u 8176 momKHBI TPUMEHSITHCS C)KUMBI C OITMHKOBAHHBIMU KOHTAaKTaMH.

[Ipu BBIMOJHEHWH COETUHEHHM B JJIEKTPOMPOBOJKAX C TOKOMPOBOASITUMU
KUJIaMU U3 CcIu1aBoB amoMuHug Mapok 8030 u 8176, eciii TUIT 3JIEKTPOYCTaHOBOYHBIX
U3JICNIMA  COJEPXKUT MEJHBIE WM JIATYHHbIE KOHTAKThl, IS OOecredYeHus
CTaOMJIBHOCTH KOHTaKTHOTO COEIMHEHHUS CIEAyeT MPUMEHSTH AJIEKTPOIPOBOISIINE
CMa3KH.

Menp uMeeT JIy4llyl0 NPOBOJUMOCTb, IO CPAaBHEHHUIO C AFOMUHUEM, YTO
oOecreynBaeT Mpyu MEHbBIIIEM CEYEHUHU OOJBITYI0 MAaKCUMAaIIbHYIO TOKOBYIO Harpy3Ky.

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

B okunmpix u  OOIIECTBEHHBIX 3MaHUSIX C TNPUMEHEHHEM JICPEBSHHBIX
KoHCTpyKimii B cootrBeTrcTBUEe ¢ CII 451.1325800.2019 u CIT 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 MNpUMEHEHUE KaOENbHBIX U3AEIUNA C
TOKONPOBOMSIIIMMHU ~ JKWJIAMU M3  QJIOMHUHUEBBIX CIUIABOB JJI1  OpraHu3aluu
BHYTPEHHHUX CETEW, HO HAKJIA/IBIBAET HA UX MOHTAX JIOMOJIHUTEIbHbBIE OTPAHUYEHUS.

Jlist obecnieyeHus] HaJIEKHOCTH DJICKTPOIPOBOJIOK B 3/AHMSIX, BBITIOTHSIEMBIX
MPOBOJIAMU U KaOeIIMHU C TOKOIMPOBOMSIIIIUMU KUJIAMU U3 CIUIABOB AJIFOMUHUS, TPU
MOHTaX€ JIOJDKHBI ~ UCIIOJIB30BAaThCA  JIMOO  BIEKTPOYCTAHOBOYHBIC — W3JIEIIHS,

KOHTAKTHBIC I'PYIIIbI KOTOPBIX HMCIOT CIICHUAJIBHBIC ITOKPBITHA, 06eCHe‘-II/IBaIOH_[I/Ie
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CTAOMIBHOCTh KOHTAKTHOTO COEIMHEHUSI KaK C MEAHBIMU, TaK U C TOKOITPOBOASIIIIUMU
KWIAMH U3 CIUIABOB AJIOMUHHMS, YTO JIOJDKHO OBITh OTPaX€HO B MAapKUPOBKE
(manpumep, Cu/Al) nubo mpHU HCHOIB30BAHMM CEPUMHO BBITYCKAEMbIX B CTpaHe
YCTAaHOBOYHBIX M3JEIUN JIOKHBI MPUMEHSTHCA JOMOJHUTEIbHBIE TEXHUYECKUE
CpeACTBa, 00eCTIeYMBAIOIINE CTAOMIHLHOCTh KOHTAKTHBIX COCIMHEHUI.

I[Ipy  KOpOTKOM  3aMBIKAaHUM  MEIHBIC  JKWJBI  SBISIOTCS  Oosee
M0Kapo0e30MacHbIMU, Y€M >KHJIbI W3 aOMUHUEBBIX CIUIABOB 3a CYET MEHbLIEH
3Q)KUTATENIbHOW CHOCOOHOCTH YAacTHUIl MEIW MO CPaBHEHUIO C 3aXHUraTeabHOU
CIIOCOOHOCTBIO YaCTHUIL ATTFOMUHHUS.

C TOuykM 3peHHs MOKApHON O0€30MacHOCTH, MPEINOYTUTEIBHBIM SBISETCS
IPUMEHEHHE KaOeIbHbIX U3/EINI C METHBIMU TOKOMIPOBOISAIIUMU KUJTAMHU.

Ha nosxxaphuyto 6€30nacHOCTb 3JIEKTPONPOBOIKU BIUSET MPAaBUILHOCTH BBIOOpPA
CEYEHMs TOKOIPOBOIAIIMX KU KaOeseil. HeBepHblil BIOOp ceueHust kademnsi MOKET
NPUBECTH K €ro MeperpeBy, OIUIABJICHUIO M3OJSIIUM W €€ BOCIUIAMEHEHHWIO MU K
KOPOTKOMY 3aMBIKaHHIO C TIOCIEAYIOIIUM BO3TOPaHUEM.

OCHOBHBIM TapaMETPOM, KOTOPBHIM HEOOXOAMMO YUYMUTHIBATH MpPHU pacuere
ceueHMs] Kabens SBISETCS MJIUTENbHO JOMyCTUMAas TOKOBas Harpyska, T.e.
MaKCHMallbHas BEJIMYMHA TOKA, KOTOPYIO Ka0elIb MOKET MPOIyCKaTh 0e3 meperpena B
TEYCHHE JITTUTEIIBHOTO BPEMEHHU.

PacueTHbie AneKTprUUECKUE HATPY3KH JUISl PA3IMYHBIX JKHIIBIX U OOIIECTBEHHBIX
31aHui npejactasieHsl B paszaene 7 CII256.1325800.2016.

Jlist ipoBelleHUs CaMOCTOATENIBLHOTO pacyeTa cedeHus Kabens Mo TOKy s
YaCTHOTO JJoMa (KBapTUPHI) HEOOXOUMO BBITIOTHUTH CIIEAYIONINE ACHCTBUS:

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

- paccuMTaTh CHUITY TOKa, KOTOpas OyJeT MpoTeKaTh Mo Kabelto Mpu BKIOUYECHUN
JAHHBIX JIEKTPONPUOOPOB;

- 110 TabJUIIE OTMPEETUTh HAN0O0JIee MOAXOIAIIEE CEUCHIE Kabers.

CymmapHasi MOITHOCTH dJekTpornpubopoB (P, BT) Bemcnsercs kak cymma
MOIIIHOCTEH OTAEIBHBIX MPUOOPOB, KOTOPHIE MOTYT OBITH BKIIOYEHBI OJJTHOBPEMEHHO.
JlaHHbIE O MOIIHOCTH KaXJOT0 DJIEKTPUUECKOTO NpHOOpa YKa3bIBAIOTCS B €ro

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

it oqHo(azHoM cetn Hanpsbkenuem 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.

JIJisi TIOBBIIEHMS TOXApHOW O€30MacHOCTH, B pacyere JUIsi YacTHOTO Jaoma
(KBapTUPBI) MOKHO MPETOJIONKHUTH, YTO B CETh OJTHOBPEMEHHO MOTYT OBITh BKJIFOUEHbI
BCE DJIEKTPUUYECKHE MPUOOPHI U MPUHATH Ko purment K, = 1.

3Has BEJIMYMHY TOKa, CEYEHHME TMpOBOJIa HAxoAAT 1Mo Tabmuue 6.
Ecnu okaxertcs 4To pacueTHOE U TaOIMYHOE 3HaYEHHsI TOKOB HE COBIIAJAI0T, TO B 3TOM

ciydac BLI6I/IpaIOT Onmkaiiiiee Ooblllee 3HAYCHUE CEUCHUS TOKOHpOBOIIHHIGﬁ JKHNJIBI

Kabers.
Taoauna 6
Bb10op ceveHusi NpoBoa MO BeJUYHUHE TOKA
Ceucriie MenHbie XUIIbI POBOJIOB M Kabenen
TOKOTIPOBOISIIIICH Hanpsoxenue, 220 B Hanpsokenue, 380 B
KHIEL, MM TOK, A MOIIHOCTb, KBT TOK, A MOIIIHOCTbh, 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
TOKOIIPOBO IALLEH Hanpsokenue, 220 B Hanpsokenue, 380 B
KUITBL, 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 D3JIEKTPONPUOOpPHI, HArpy3ka KOTOPBIX
cocrapnsger Oonee 1,5 kBT, mas uMX NMOAKIIOYEHHUS PEKOMEHIYETCS MCIOJb30BaTh
OTJIEIBHYIO JIMHUIO.

YacTo npuxoauTcs peniath 00paTHYIO 3a7a4y, KOT/ia JJi U3BECTHOT'O CEUCHHUS
MIPOBOIHUKA, TIPOJIOKEHHOTO B JIOME WJIA KBAPTUPE, HEOOXOIUMO HAUTH MaKCUMAJIbHO
JOMYCTUMYIO Harpy3ky. B asrom cmydae, mo TabiuiaMm i JaHHOTO CEYEHUS
TOKOTIPOBOJISIICH XKWIbl KaOeiss HaxOJuM MaKCHUMAaJIbHO JIOMYCTUMYIO Harpysky.
3areM 3Hast MOIIHOCTH AJIEKTPUUECKUX PUOOPOB, ONpeesieM, KaKue U3 HUX MOTYT
OBITH OJTHOBPEMEHHO BKJIIOUEHBI B CETh.

CnenyeT NOMHUTh, YTO MAaKCUMaJIbHBIA JTOMYCTUMBIA TOK MJi CTaHAAPTHBIX
OBITOBBIX JJIEKTPOYCTAHOBOYHBIX M3JENHI (BBIKIIOUATENN, PO3ETKH) paBeH 16 A.
[loaToMy BKIIIOYATh B OJHY PO3ETKY WJIM MOJKIIOYATh K OAHOMY BBIKIIOUYATEIIO

Harpy3Kky oosee 16 A, uto it oqHOBA3HON CETH COOTBETCTBYET 3,5 KBT Henmb3sl.
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3.3. JeHcTBus npu o0OHapyKeHUH aBapuUiiHOIO pekuMa
B 3JIEKTPOO0OPYA0OBAHUU

ABapuiiHbII pexxuM padOThl IKCIUTYyaTUPYEMOI'O 3JIEKTPOOOOPYAOBAHUS MOXKET
MPOSBIIATHCS B BUJIE CPAOOTKH anmnapaTroB AJIEKTPUUECKOW 3alUThl CETH, U3MEHEHUS
1[BETa TEPMOMHIUKATOPOB, OOHAPYKEHHUS 30H AHOMAJIBHOI'O HAarpeBa 3JIEMEHTOB
ANEKTPOOOOPYIOBAaHUSL TPHU TEIJIOBU3UOHHOM JIMAarHOCTUKE, CPAa0OTKH JaTYMKOB
tepmocucteM. Kpome Toro, 006 aBapuitHoM pexxume padboThl AIEKTPOIPUOOpa MOKET
TOBOPUTH TMOSIBIICHHE HA €r0 MOBEPXHOCTH, ITHYPE M BUJIKHU MUTAHUS OIUIABIICHUH,
nedopMaliu KOpIyca, BOSHUKHOBEHUHU MPU paboTe HEXapaKTepHOro IIyMa  3araxa
TUTABSIICICS N30SI,

[Ipu3Haku aBapuitHOTO pekMMa paboThI AIEKTPOOOOPYIOBAHUS U IEUCTBUS MPU

UX 0OHApYKEHUU MPECTABICHBI B TAOIUIE 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 BeIkItouaTenb | KopoTkoe 3aMbIkaHue B LETH. Oran 1.
[Ieperpyska B nenmu. - YCTaHOBHUTb Kakoll TWUIl  ammapara 3aluThl  cpaboTal
(aBTOMaTH4eCcKuit BBIKJIIOYATEIb, YCTPOMCTBO 3aILUTHI
CpaboTaiio YCTPOHCTBO 3alUTHI | YTeuKa TOKa. nuddepeHnanTbHOro TOKa, YCTPONUCTBO 3aIIUTHI OT MepEHANPSHKEHHUS,
¢ depeHnaIbHOro ToKa YCTPOMCTBO 3alIUTHI OT AYTOBOTO MPO00s (MCKPEHHUST)) UM 110 KaKOMY
KaHaJly MPOU30ILIO cpabaTbiBaHUE, €CIN MPUOOP KOMOMHUPOBAHHBIH,
CpaboTano ycTpoHcTBO 3amuThl OT | JyroBoit T.€. 00beIuHseT B ce0e /1Ba U OoJsiee TUIIa 3alIUThI;
JyrOBOTO MPO0O0st (MCKPEHUS) npoOoii(rocnea0BaTeabHbIH, - YCTaHOBHUTb OOCTOSITENIBCTBA MpPHU KOTOPHIX  MPOHU3OILIIO
napasieabHbIN, Ha 3eMIII0) WK | OTKIIOUYeHHE. YTO MpOM301II0 Mpe OTKIIIOUYEHHEM (TTOKIIIOUEHHE HITH
UCKpPEHHE. OTKJIIOUEHHE TOTpeOuTeNsl, MepIaHue CBeTa, aHOMalbHas paboTa
aneKTponpudopoB u T.11.)? Kakue Harpy3ku ObUTH TIOIKITFOYCHBI ¥ OBLITH
Cpaborano  ycTpoHcTBO  3amuThl  OT | Ilepenaapl HAPSHKEHUS B pabote? Korma u ckoJIbKO pa3 cpabaThIBaJIM amnmapaThl 3aIUTh?
HepeHanpPsKEH s - MPOBECTH BU3YaJbHBI OCMOTpP 3JIEKTPOOOOPYIOBaHUS (LIHYPHI

MUTaHUS, PO3ETKH, BBIKIIOYATEIH, KOHTAKTHBIC  COCIUHCHUS,
COCIMHUTEIIbHBIC KOPOOKH, 3JIEKTPOIPHUOOPHI) HA HATUYHE BUIMMBIX
MOBPEKICHUH (M3MCHEHHE I[BETa WJIM OIUIABJICHHUE HM30JIAINH, CJICIbI
TEPMHYECKOTO BO3JICHCTBUS B PE3yIbTaTe KOPOTKOTO 3aMBIKAHUS,
UCKPCHMSI, IIEPETrPYy30K);

- €CJIM TPU BU3YAJILHOM OCMOTpPE OOHApY)KECHBI IMOBPEKJICHHUSA, TO
HEOOXOJIMMO TPUCTYIHUTh K YCTPAHEHUIO TPUYMH BBISBICHHBIX
HOBPEIKICHHIA u PEMOHTY (3ameHe) MOBPEIKJICHHOI'O
ANIEKTPOOOOPYIOBAHHUS;

- €CJIM TIPU BU3YaJIBbHOM OCMOTPE MOBPEXKICHHSI HE 00OHAPYKEHBI, TO
HE0OX0IMMO TIPEUTH K dTamy 2.

OTam 2.

[TpoBepuTh HaaeKaly0 paboTy anmapara 3aiuThl.

- 1711 yCTPOMCTBA 3alIUTHI OT MepEHANPSHKEHUSI U3MEPHUTh 3HAUCHUE
HanpsDKeHUsT mnuTapmed cetd. Ecinm  3HadeHWe  MUTAIONIEro
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IIpu3Hak aBapuHHOIO peKUMA

Bo3mo:xHas npu4inHa

PeKOMeH}IyeMbIe JeHCTBUS

HaNpsDKCHUsT CETH BBIXOJWT 3a JHMAalla30H yCTaBKU ammapara (Hioke
HW)KHETO IpeJieNia WIK BbILIE BEPXHEro), To npodiema B ceTu. Eciau
3HAYCHHE MTUTAIOUIETO HANPSDKEHHS CETH JISKUT B IMANa30HE yCTaBKH,
TO anmapaT 3alUThl HEUCIIPABEH U €ro HeOOXO MO 3aMEHHUTH;

- ana  ycTpoiicTBa 3amuThl  U(p(dEepeHIHaTbHOr0 TOKa B
COOTBETCTBUU CO CTaHjaapTtamu [7, 8] B KOHCTPYKIHMH JOJDKHO OBITh
IPEyCMOTPEHO  TECTOBOE  YCTPOWCTBO  (KHOIKA),  KOTOpOE
obecrieunBaeT MPOBEPKY pabOTOCTIOCOOHOCTH ammapara. Takke MOXKHO
MPOBEPHUTH PabOTOCIIOCOOHOCTh YCTPOWCTBA € TMOMOIIBIO MPHOOPOB
NPOBEPKH W  WM3MEpPEHHs] MapaMeTpOB  YCTPOWCTB  3aIUTHOTO
OTKIItOYCHHs. Ecnu ammapar 3amuThl HEHCIIPaBeH, €ro HeoOXO0IuMO
3aMEHUTb.

- JUIsl YCTpOIicTBa 3alllUThl OT JYroBOro Mmpo0Oosi MPOBEPUTH
paboTOCOCOOHOCTS ammnapaTra B COOTBETCTBUM C MHCTPYKLIMEH 3aBOia-
u3roroButenss. Hampumep, ¢ NOMOIIBIO TECTOBOIO YCTPOMCTBA,
BXOJSIILIEr0 B KOMIUIEKT IOCTaBKU MPUOOpa, MPH MOMOILU TECTOBOH
KHONKHU U T.1. Ecnu anmapar 3aiuThl HEUCNPaBEeH, €ro HE0OXO0AUMO
3aMEHUTb.

- Ui aBTOMAaTHYECKOTO BBIKJTIOUYaTENs IIPOBEPUTH
paboTOCIOCOOHOCTD MeXaHu3Ma pacLeruieHusl. B3sectu
aBTOMATHYECKUI BBIKIIIOYATENIb PYKOH U MOCie OTKIOYMTH ero. Ilpu
OTKJIFOYEHUU J0JDKEH OBITh CIBIIIEH XapaKTEPHbIHN LIEITYOK.

Ecnu annapaTsl 271€KTpHUUECKOM 3aIUThl UCTIPaBHbI, TO HEOOXO0AUMO
nepeiTH K sTamny 3.

Oran 3.

ITpoBepka MprUcoeIMHEHHBIX Harpy30K (JIEKTPOIpUOOPOB).

- NPHUCOEAUHATh K DJIEKTPUYECKOM LENU MOOYEepEeTHO IO OJHOMN
Harpyske, KOHTPOJIHMpPYs CpabaThIBaHUs aIapaToB 3allHTHI;

- IIpY BBISIBJICHUH Harpy3KH, BbI3bIBaroIlell cpabaThIBaHUE anmnapaTa
3alUTHI, BEIBECTU HArpy3Ky M3 SKCIUTyaTalluH.
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IIpu3Hak aBapuHHOIO peKUMA

Bo3mo:xHas npu4inHa

PeKOMeH}IyeMbIe JeHCTBUS

PesympraThl  mpoBepkHM, a  TaKkkKe  BCE  IPOBEACHHBIC
npoUIakTHYeCKue W PEMOHTHbIE  pabOTbl  JOJDKHBI  OBITh
3apuKcHpOBaHBI B )KypHAJIE.

TepMOI/IH)II/IKaTOp HU3MEHUII UBET

[Ieperpyska nenu.
[ImoXo¥ KOHTaKT.

- BeiBecTH arekTpooOOpya0BaHuE U3 SKCILUTyaTaIiH;

- YCTaHOBUTH OOCTOSTEIHCTBA, IMPH KOTOPBIX MPOHU3OIIET ITePerpeB
(kakve Harpy3kd OBLTM TOJKIIOYEHBI W OBUTM B paboTe, mpu
BO3MOXHOCTH HW3MEPUTHh MPOTEKAIONUHA TOK C IEIbI0 BBISBICHUS
NEPErpy3KH).

- TIPOBECTH BHBYAJIbHBIH OCMOTD 3JICKTPOOOOpPYIOBaHUSA, Ha
KOTOpPBIA HAaHECEH TEPMOHMHIUKATOPp Ha HAJIWYAE BUIUMBIX
MOBPEKICHUH (M3MCHCHHE I[BETa WIJIM OILIABJICHUE HM30JISIUH, CIICIIBI
TEPMHYECKOTO BO3JICHCTBUS B pPE3ylIbTaTe KOPOTKOTO 3aMBIKAHUS,
WCKPEHUS, TIEPErPy30K);

- €CIM NpU BU3YAJLHOM OCMOTpE OOHApYKEHBI MOBPEXKICHUS, TO
HEOOXOOUMO TMPUCTYNHUTh K YCTPAHEHUIO TPUYUH BbISBICHHBIX
MOBPEXKACHUI u PEMOHTY (3ameHe) MOBPEKACHHOTO
3NEKTPOOOOPYIOBAHUS;

- €CIIU MpHU BU3YaJIbHOM OCMOTpE MOBPEXACHUS HE OOHAPYKEHBI —
MIPOBECTU OIEHKY €r0 COCTOSIHUS U BBINOJHUTH MPO(UIAKTHUYECKHE
paboTHI;

- YAAJIUTh CTapblii TEPMOUHAUKATOP U HAHECTH HOBBIIL.

B xypHane ykazaThb naTy OOHapyKeHHs IeperpeBa, MNPUYUHY,
MPOBEACHHBIC Pa0OTHI (PEMOHT, 3aMeHa, MPOQPIIAKTHIECKUE PaOOTHI),
JaTy HaHECeHHS HOBOTO TEPMOMHAMKATOPA, COCTOSHUE HOBOTO
TEPMOUHINKATOpa (1IBET, TPAAYUPOBKA 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 KypHaJe BpeMs, MECTO U HaWMEHOBaHHE
JIEKTPO0OOPYIOBaHMS, HA KOTOPOM MPOU30IIIIO CpabaThIBAHUE;
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IIpu3Hak aBapuHHOIO peKUMA

Bo3mo:xHas npu4inHa

PeKOMeH}IyeMbIe JeHCTBUS

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

- TI0 pe3yJIbTaTaM OCMOTpA, B CIy4ac BBISBJICHHS HEHCIIPABHOCTH,
NPOBECTH PEMOHT, TEXHHUYECKOE OOCTY)KHBaHWUE WM 3aMEHY
AIEKTPOOOOPYAOBAHUS;

- IOpu HGO6XOI[I/IMOCTI/I 3aMCHUTh JaT4YUK C COOTBGTCTByI-OHIGﬁ
OTMETKOM B )KypHAJIE.

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

[Teperpyska.
IInmoxoit KOHTAKT.

[Ipu oOHapyXeHUU aBapUMHOTO TMOXApOOoMacHOro jaedexra
AIEKTPOOOOpyAOBaHUE HEOOXOJAMMO HEMEIJEHHO BBIBECTH W3
OKCILTyaTalluu U IIPOBECTU PEMOHTHBIC pa6OTI)I.

[MTocne YCTpaHEHHS HEHCIIPABHOCTEH, MIPUBEAIINX K
BO3HUKHOBEHUIO Je(eKTa, PEKOMEHIYeTCsl TPOBECTH IOBTOPHOE
TEIUIOBU3UOHHOE 00CIIEIOBAHNE TAHHOTO 00BEKTA.

Pe3ynbrarhl MOBTOPHOM JMArHOCTUKH 3aHECTH B MPOTOKOJ C
yKa3aHUEM MPOBEJIEHHBIX PEMOHTHO-TIPO(UIAKTHUECKUX padoT.

PekoMeHayeTcss NpOBOAWUTH  BHEIUIAHOBYIO  TEILTIOBU3UOHHYIO
JTUArHOCTHKY OTAENbHBIX 3JIEMEHTOB 3JIEKTPOOOOpPYIOBaHUS IOCIIE
KaXXJ0r0 UX PEMOHTA WJIM 3aMEHBI.

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

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

[lepenanp! HanpsKEHUS.
Hapymienne MpaBUIl
JKCIUTyaTaluu.
HeucnpaBaocTh
anekTponpudopa

OTKIIIOYUTD IEKTPOIPHOOP OT CETH.

OcMoTpeTh TPUOOP HA HATMYUE HEUCITPABHOCTEH (OIIaBJICHUE HITH
MOBPEXJICHHE M30JISIMH MUTAIONIECTO IHYpa, Aeopmaius Kopiyca u
T.J.).

[lpy  OOHAapY)KEHWW HEUCIPABHOCTH BBIBECTH NpHOOp U3
JKCIUTyaTaIuu.

[TpousBecT pEMOHT WJI 3aMEHY MpHOopa.
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3aKJII0oueHHue

JUisi TOBBILIEHUS YPOBHS MOXKAPHOM 0€30MacHOCTH OOBEKTOB KHUIIOTO
CEKTOpa M OOLIECTBEHHBIX 3AaHUIl HEOOXOJMMO MPOBEACHUE MEPOINPUSATUH 10
Mpo(HIIaKTHKE TMOXApOB OT 3JEKTPOOOOPYAOBaHHUSA, B TOM YHCJIC HAa OCHOBE
COBPEMCHHBIX BO3MOXXHOCTECH BEIACHUS MOHUTOPHUHTA COCTOSIHHS TTOXKapHOM
0€30MacHOCTH, IKCILTYaTHPYEMOTO 3JIEKTPOOOOPYA0BaHUS.

K HUM OTHOCHTCS cHCTEeMaTHYECKH MOHUTOPHUHT MOXKapHOH 0€30MacHOCTH
AKCILTYaTHPYEMOTO AJICKTPOOOOPYIOBAHUS JKUIBIX M OOIICCTBCHHBIX 3JaHHH C
NIPUMCHCHUEM COBPEMEHHBIX TEXHHYECKHX CPEJCTB, & MMECHHO TCTUIOBU3MOHHAS
JTUArHOCTUKA, TPUMCHCHHE TCPMOWHIMKATOPOB JJI BBISBJICHHUS aBapUIHBIX
YYaCTKOB 3JICKTPOYCTAHOBOK. Takke HEOOXOJAMMO BHEJPATh B IIHPOKYIO
NPAKTUKY HOBBIC alapaThl 3aIUThl JJICKTPHUECKUX CETCH — YCTPOMCTB 3alTUTHI
OT JyrOBOTO TPOOOSI ¥ IMePEHAIIPSKCHHUS.

C uenblo TOBBIIIEHHUS  TMOXKApPHOM  OE30MACHOCTH  JKCIUTyaTHPYEMOTO
ANEKTPOOOOPYIOBAHUS JKUIBIX M OOLIECTBEHHBIX 37aHUM, MNPOPUIAKTUIECKUM
OCMOTpaM JIOJHKHBI TOJIBEPraThCs BCE AJIEMEHTHI AJIEKTPOYCTAaHOBOK.

Meron npouIaKTUKK JOKEH BBIOMPATbCA HUCXOJs U3 TEXHUYECKHX
BO3MOYKHOCTEH, yq00CTBa BEICHHUS OCMOTPOB M 0€30MaCHOCTH OOCITY>KHBAIOIIETO
nepcoHaiga. Bo3MOXXHO TNpuMEHEHHE pa3HBIX METOJOB Ha OJHOM OOBEKTE, B
3aBUCUMOCTH OT KOHCTPYKIIMH M YCJIOBHM SKCIUTyaTaIUH.

CoueTaHre HECKOIBKHX METOJIOB MPO(MIAKTUKH MO3BOJIIET O0Jiee 3PpheKTUBHO
MIPOBOJIUTH MPOGUIIAKTUKY IMOKAPHOH 0€30TIaCHOCTH JICKTPOOOOPYA0BAHUS KHUIBIX
OOIIECTBEHHBIX 3/IaHU.

[IpumeHsis COBOKYMHOCTh Pa3IUYHBIX METOJOB MOKHO TOCTPOHUTH CHCTEMY
MOHUTOPUHTAa W TPO(PHUIAKTHKK TOXKAPHOH OMACHOCTH  OAKCIUIyaTUPYEMOTO
AIEKTPOOOOPYIOBAHUS, OTPAXKAIONIYI0 COCTOSHHE TOXKapHOW  0e30MmacHOCTH
ANIEKTPOYCTAHOBOK W  TIO3BOJIAIONIYIO OCYIIECTBISITH €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 DJICKTPOMATHUTHBIM pacIeUTEIEM
3aIMIIAIONIUM JIEKTPUUYECKYIO IIENb OT KOPOTKOTO 3aMbIKaHUSI © 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 - qyroracurenbHas kKamepa; 6 - THOKUI MPOBOIHUK (MTPUMEHSETCS JUIsl COEANHEHUS MOIBUKHBIX
qyacTeil aBTOMaTUYEeCKOTrO BBIKIIOYATENS); 7 - KaTylIKa 3JeKTPOMAarHUTHOTO paclenuTens; 8 -
CepACYHMK SJIEKTPOMArHUTHOTO pacuenuTens; 9 - TemIoBod pacuenurenb (OuMmeTauinyeckas
wiactiHa); 10 - mexanu3Mm pacuenutens; 11 - pykosTka ympasineHus; 12 - ¢uxcarop (s
kperuieHusa apromata Ha DIN-peiike); 13 - kopmyc.

Pucynok 1. YerpoiictBo AB ¢ KOMOMHHPOBAHHBIM pacleNUTEIEM
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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. I[loaToMy misi 3alIuThl SJIEKTPONPOBOAKHU KHUJIBIX U
OOIIIECTBEHHBIX 3/IaHUM CJEAyeT MPUMEHSTh aBTOMAaThl C KOMOWHHUPOBAHHBIM
pPaCLETIUTENIEM.

B aBTOMaTHMuUEeCKOM BBIKIIFOUATENE, 3@ 3ALIUTY IEMHA OT KOPOTKUX 3aMBbIKaAaHUM
OTBEYAET JIEKTPOMATHUTHBIN pacuenutesib. OH COCTOUT U3 KaTYIIKH C HAXOASIIUMCS
B €€ IEHTPE CEpACYHUKOM, YCTAHOBJIECHHBIM Ha CIEHHAIBHOW TMpYKUHE.
B HopmanbHOM pexume paboOThl, TOK, TMPOXOJAs IO KaTylIKe CO3/aeT
AJIEKTPOMArHUTHOE TMOJIe, KOTOPOE€ TMPUTATUBAET CEPACYHUK BHYTPb KaTYIIKH.
Cunpl  3TOTO  AJNEKTPOMArHUTHOTO TOJISE HEJOCTAaTOYHO 4YTOOBI  MPEOAOJIETh
CONPOTHUBIICHUE TMPYKUHBI, HA KOTOPOW YCTAaHOBJEH cepacdyHUK. [Ipu KopoTkom
3aMbIKaHUHU TOK B DBJEKTPUYECKON II€MM MTHOBEHHO BO3pPACTA€T /0 BEJIWYMHBI B
HECKOJILKO pa3 MpPEBbIIAIONIEH HOMHUHAIBHBIA TOK AB, 3TOT TOK KOpPOTKOrO
3aMBIKaHUSI, TIPOXOJS MO KATYHIKE JIEKTPOMArHUTHOTO PACUEHUTENS YBEIUYHBAECT
AIEKTPOMArHUTHOE T0JIE€, BO3AECHCTBYIOIIEE HA CEPJICUYHUK /10 TAaKOW BEIUYHUHBI, YTO
€ro CHJIbI BTATMBAHMS XBAaTa€T HAa TO YTO ObI MPEOJIOJIETh COMPOTUBIICHUE MPYKUHBI,
NepEMEIAACh BHYTPb KATYIIKA CEpPACYHUK pa3MbIKaeT MOJBWKHBIA KOHTAaKT
aBTOMATHMYECKOTO  BBIKJIIOYATENs, 00ecTouymBas  IeMb.  DJICKTPOMATHUTHBIN
pacUENUTENb OTKIIFOYAET JIEKTPUUYECKYIO LETb 3a JOJIH CEKYH/bI.

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

[leperpy3ka MOXET BOSHUKHYTb IIPHU BKIIOYEHUH B CETh AIEKTPOOOOPYTIOBAHHUS
o0II1ell MOIITHOCTHIO MPEBBIMIAIOIICH AOMYCTUMYIO HATPY3KY IJIsl TAaHHOW CEeTH, 4TO B
CBOIO OYepeAb MOXKET IIPUBECTH K IIEPErpeBY IMPOBOAOB DPA3PYLICHUIO H3O0JIALUU
AJIEKTPOIPOBOJIKA U BOSHUKHOBEHHUIO MOXKapa.

TemoBo#t paciienuTeNnb IPEICTABIAECT COO0 OMMETAINTHIECKYIO IIIACTUHY, T.€.
OH COCTOMT W3 JIBYX CIHAasHHBIX IUJIACTUH HW3TOTOBJIEHHBIX W3 Pa3HbIX METAJUIOB,
MMEIOIINX Pa3HbIA KOADPUITUEHT pacIupeHus IPU HarpeBe.

[Ipu npoxoxaeHun Mno OUMETATUIMYECKOW IJIACTUHE TOKAa MPEBBIMIAOIIETO
HOMMHaJIbHBIA TOK AB mtacTuHa HarpeBaeTcs, TPy 3TOM OJWH METAJI PACIIUPAECTCS
ObicTpee Apyroro. OTO MPUBOJUT K HCKPUBJICHUIO OMMETAIIMYECKOW IIACTHHBI.
[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
MPEBBIIICHUST MPOTEKAIONIEr0 B IENM TOKa HAaJ HOMHUHAIBHBIM TokoM AB.
Yewm Oosbllie 3TO MPEBBIIIEHUE, TEM ObICTpee cpadOTaeT paclenUTelb.

Tokn yCTaBOK aBTOMATUYECKUX BBIKJIOYATENCH, CIyKaIUX I 3allUThl
OTJICJIbHBIX YYacCTKOB CETH, CJIEAYeT BbIOMpaTh MO BO3MOXKHOCTU HAWMEHBIIUMU
[0 pacUeTHBIM TOKaM JSTHUX YYaCTKOB WJIM 10 HOMHHAJIbHBIM TOKaM
ANEKTPONPUEMHUKOB, HO TaK, 4YTOOBI amnmaparbl 3allUThl HE OTKJIHYaIU
ANIEKTPOYCTAHOBKM TIPU KPATKOBPEMEHHBIX IMeperpy3kax (IMyCKOBBIE TOKHU, MHUKU
TEXHOJIOTUYECKUX HArpy30K, TOKHU MPU CaMO3aIlyCcKe | T. II.).

Crnenyet oOpamiaTh BHUMaHUE Ha MApKUPOBKY U XapakTepuctuku AB.

B mapkupoBKke yKa3bIBalOTCS:

- MOJIeJTb aBTOMATHYECKOT'O BBIKJTIOUATEIIS;

- HOMUHAJIbHBIN TOK - MAaKCUMAaJbHBIN TOK 3JIEKTPUUECKON CETH, TP KOTOPOM
ABTOMAaTHYECKUH BBIKJIIOYATEIh CIIOCOOCH JUIMTENBHO pabdoTaTh 0e3 aBapuUiHOTO
oTKitoueHus nenu. CTaHJapTHhIE 3HAaYEHHUS HOMHHAJIBHBIX TOKOB aBTOMATHYECKHUX
BBIKJIFOUATEJIEH TSI CETEH JKUIBIX 1 00IIecTBEHHBIX 30aHuii: 10, 16, 25, 32, 40, 63 A;

- HOMHHAQJIBHOE HANPsHKEHUE - MAaKCUMaJIbHOE HaIpshKeHHe ceTH B Bonbrax, Ha
KOTOpPOE€ PAaCCYMTaH aBTOMATHUYECKHUI BBIKIIOUATENb;

- TpefenbHas OTKIIYAIoas CriocOOHOCTh aBTOMAaTUYECKOTO BBIKIIOYATENS -
MaKCHUMAaJIbHBIE TOK KOPOTKOTO 3aMbIKaHHWi B AMIiepax, KOTOpBIM crocoOeH
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.e. Beixoga AB u3 crpos.

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

OOIIECTBEHHBIX 3/IaHMI Yalie Bcero npuMmeHstorcs 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

XapaKTepUCTUKH cpabaThIBaHUSI B COOTBETCTBUHM C [12] mpeacTasiiensl B Tabuuie 1.

Taobmumna 1
Jluara3oHbl TOKOB MTHOBEHHOT'O PaCIICTICHHS
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 aBTOMAaTHYECKOTO BBIKIIOYATENSI OCYIIECTBISETCS IO CIEAYIOIUM
rnapaMeTpam:

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

- 0 HOMUHAJIbHOMY HamnpspkeHnto. HomuHanbHOE HamnpsikeHne AB noipkHO
OBITH OOJIBIIIE WJIM PAaBHO HOMHHAIBHOMY 3HAYCHHUIO HATIPSDKCHUS 3aIUIAEMON 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 1O CCUCHHUIO KMJI Ka0es.

YcrpoiicTBa 3a1IIMTHOIO OTK/IKOYeHUA T depenunanbHoro toka (Y/AT)

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

3allINThI BHGKTqueCKOﬁ LETIr OT TOKOB YTCUKH.

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 MPEIyCMOTPEHO KOHCTPYKIIMEH.
OT npyrux TOKONPOBOJAIIMX 3JIEMEHTOB KOHCTPYKIMU (METAUIMYECKUE KOPIYC,
pamMa, Kapkac), MPOBOJHUKH OTIEIEHbI HM30JSALMEH, COMPOTUBICHUE KOTOPOU HE

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

Ecim mo kakoii-to npuuuHe (TOBpEXKACHUE, BIAKHOCTh, TOKOIPOBOISIIAS
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€Ib, COCAUHSIONIYIO AICKTPUUCCKUI
npuOOp C MOTEHIIMAJIOM Ha KOPIyce C 3eMJIed WU HEeWTpasiblo. 371eCh BO3MOXKHO
HECKOJIBKO BapUaHTOB.

B nepBom ciyuae, Kopmyc 3J€KTpOYCTaHOBKH, HampuMep, OBITOBOM TEXHUKH,
KacaeTcsli METAJUINYECKOro IMPOBOJHMKA, MUMEIIIET0 KOHTAKT € 3emiieil. B Touke
KacaHUsl 3aMbIKaeTcsl Lelb, U BO3HUKAET TOK yTE€YKH. ECIM KOHTaKT 1OCTaTOYHO
HAJCKHBIA, TO CHJa TOKAa BO3pPACTET IO Mopora cpabaTbIBaHUS AaBTOMATHYECKOTO
BBIKJTIOYATENS B UIUTKEe mnuTanus. [lpu ciabomM KOHTaKTe MOXKET BO3HHUKHYTh
UCKpEHHE, JIOKAJbHBIA HArpeB TOYKH KAaCaHUsA, YTO NPHUBOAUT K OIUIABICHUIO U
JNaJbHENIIEMY ITOBPEXKACHUIO U30JISIUU IIPOBOIOB, BO3TOPAHUIO U MOXKAPY.

B napyrom cnydae, KOpIyC OJJIEKTPOYCTAHOBKM HE HWMEET KOHTAKTA C
3a3€MJICHHBIMM NPEAMETAMU M caM He 3a3eMiieH. [Ipu kacaHuy BHEIIHUX ITaHeNen
YEeJI0BEKOM, BOZHUKAET HArpy3Ka, T.K. TEJIO YEJIOBEKA SBIIAETCS IIPOBOJIHUKOM, U YEPE3
HEro MPOTEKAeT JEKTPUUECKUM TOK. [IOCKONBKY CONPOTUBICHHE TeEJla 4YEIOBEKA
BEJIMKO, CHJIAa TOKA HEJOCTATOYHA /TSl CpaObaThIBAHNS aBTOMATHYECKOTO BHIKITFOYATEIIS
B IIUTKE MMUTAHUS U YEJIOBEK MOJIYYAET 3JIEKTPOTPABMY BILIOTH J0 JIETATBHOTO UCXO/1A.

Takum obOpaszom, YT obOecnieumBaeT 3alMTy 4YeJIOBEKa OT TOPAXKECHUS
BIEKTPUYECKUM TOKOM U 3alIUTY OT MOXKapOB.

[Mpunuun npeiictBus YT cnenyromuii. Ilpu HOpManbHOM pexuMe paOOThI
1IeTTH, KOT/1a MOIBMKHbIE KOHTAKThl ¥Y [T 3aMKHYTHI, IPSAMOM TOK OT (pa3HOTO MPOBO/IA

npoxoauT 4yepe3 marauronposon YT, 3arem uepe3 Harpys3ky, B KaueCTBE 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
00paTHOTO TOKa paBHA BEJIMYMHE MPSMOTO TOKA.

IIpsamoit Tok mpoxons dyepe3 Maruuronpososa YT co3paer 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 TOTOKH MPOTUBOIOJOXHBI, T.€. MAarHUTHBIE MOTOKHU
HaIpaBJIEHbI BCTPEYHO MO OTHOIIEHUIO APYT K JPYTY U COOTBETCTBEHHO, MPU PABHBIX
3HAYEHUSAX NIPSIMOTO U OOPATHOTO TOKOB, YPaBHOBEIIMBAIOT JPYT Ipyra, B pe3yJbTaTe
Yero CyMMapHbIi MAarHUTHBIA TOTOK B MAarHUTOIPOBOJE PaBEH HYII0. Tak Kak
CYMMAapHBII1 MarHUTHBIM MOTOK B MAarHUTOIIPOBOJE OTCYTCTBYET (paBEH HYJIO), BO
BTOPUYHOU OOMOTKE TOK HE HWHAYKTHUpYyeTcs. [loIBM)XKHBIE KOHTAKTHI 3aMKHYTHI,
AIIEKTpUYECKas 1eNb BKIIOUEHA U HAXOJUTCS B HOPMAJIBHOM PEXHUME paOOTHI.

Ecau B 01HOM U3 3IIEMEHTOB JIEKTPUUYECKON LENN BO3ZHUKAET yTeuKa TOKa, TO
4aCTh 3JIEKTPUYECKOT O TOKA HAUYMHAET MPOTEKATH 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 yxoauTb B 3emito. CregoBaTenbHO, OOpaTHBIA TOK,
KOTOPBI OyNeT BO3BpallaThCsi B ceTh uyepe3 MaraurornpoBoa YT mo HyneBoMmy
npoBoAy, OyAeT MEHbIIE MPSMOro TOKa, MOCTYHAIOUIEr0 B CE€Th, COOTBETCTBEHHO U
BEJIMYMHA MPSIMOTO MArHUTHOTO TIOTOKAa CTaHET OOJbllle BEIUYMHBI OOPATHOIO
MarHuTHOTO IIOTOKAa, B pe3ysibTare 4ero B maramuTonpoBoje YT cymmapHbIi
MarHUTHBIN MTOTOK YK€ He OyJIeT paBeH HYJIIO.

Bo3HukInii cyMMapHbIi MarHUTHBIA TOTOK MHIYKTUPYET SJIEKTPUUYECKUNA TOK
BO BTOPUYHOM OOMOTKE, KOTOPHIH MPOXOAsl 4Yepe3 MAarHUTORIEKTPUUYECKOE pelie
MIPUBOAUT €ro B pabOTy, a OHO, B CBOIO OYEpPE/lb, PA3MbIKAET MOJBUKHBIE KOHTAKTHI
OTKJIFOYasi JIEKTPUYECKYIO LIETb.

YCTpOHCTBO 3aUTHOTO OTKIIOUEHUST Mu(dPEepeHnnanTbHOTO0 TOKAa HWMEET B
o0uxone W JApyrue Has3BaHus, Hampumep, auddepeHInaTbHblii BBIKIIOYATENb,
ABTOMATUYECKUI BBIKIIOUATENb AU(P(EpEeHIINaNIbHOTO TOKA, YCTPONUCTBO 3alIUTHOIO
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 CII 256.1325800.2016; Y30 B [1YD u CII 31-110-2003.
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OcHoBHbIMHU XapakTepucTukamu Y T sBusroTcs:

- tun. B 3mannsax moryT npumensatbes YT tuna «Ay, pearupyromme Kak Ha
MIEpEMEHHBIC, TAK U HA NMYJIbCUPYIOIINE TOKU YTEUKH, WK Tuma «ACy», pearupyromme
TOJIBKO Ha MEPEMEHHBIE TOKH YTEUKHU. VICTOUHMKOM MyJIbCHUPYIOLIETO TOKA YTEUKH
MOTYT SBJISITbCSL CTUPAJIbHBIC MAIHUHBI C PETYISTOPAMH CKOPOCTH, PETYIHPYEMBIE
HMCTOYHMKHU CBETA, IEPCOHATBHBIE KOMIIBIOTEPHI U JIP.

- HOMMHAJIBHBIH TOK - MaKCHUMalbHbIA TOK mpu kKotopoM YT cmocobHo
JUTUTENIBHO paboTaTh, HE TEPssi CBOIO paboToCcocoOHOCTh. CTaHIapTHBIMU, Haubosiee
4acTO MCIOJIb3YEMbIMU 3HAYEHUSIMA HOMHUHAIBHBIX TOKOB Y/IT, MCHONB3yeMBbIX B
ANIEKTPOYCTAHOBKAX KUJIBIX M OOIIECTBEHHBIX 3/aHuil sBisitoTcs: 10, 16, 25, 32, 40,
63A;

- nuddepeHuanbHbId TOK — MUHUMAJIBHBIN TOK yTe4KH, npu kotopom YT
IPOU3BEJIET OTKIIFOYCHHUE dIeKTpuueckoit nenu. uddepeHnnanbHpiii TOK — 3TO 0/1HA
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 );

- YCIIOBHBIM TOK KOPOTKOT'O 3aMBIKAHUS — TOK KOTOPBI KPATKOBPEMEHHO MOKET
Beiiepkath Y /T 10 MoMeHTa moka He cpaboTaeT aBTOMATHYECKHM BBIKIIOUATEb,
YCTAHOBJICHHBIN JIJIS1 3aIIATHI LIEMH OT KOPOTKOT'O 3aMbIKAHUS.

Brei6op YT npousBoanTCs O CAEAYIOMIUM KPUTEPHUSIM

- 10 HOMHUHAJBHOMY HaNpsKCHUIO U TUNY ceTH. HoMHUHaIbHOE HampsKEHUE
YT nomkHo ObITH OOJBINE OO PAaBHO HOMUHAIBHOMY HAIPSIKEHUIO 3aITUIIIAEMON
uM 1iend. J{ns omHodasHol cetn Tpebyercs asyxmoiatocHoe YT, mist Tpexdaznoi
CETH — YETBIPEXITOIIOCHOE;

- mo HoMuHajgbHOMY TOKY. CornacHo ITYD ucnonb3zoBanue YT B rpynmnoBbix
JUHUAX, HE HMMEIOIIMX 3allUThl OT CBEPXTOKAa, O€3 ONOJIHUTEIHHOTO amnmnapara,
o0ecTieurBaloIIero 3Ty 3aluTy He qonyckaercs. M3 aroro cnenyer, uro nepen YT
JOJDKEH CTOATh aBTOMATHUYSCKHW BBIKITIOYATEIb WJIM JPYroi ammapar ¢ GyHKIHei
3aIIUTHI OT CBEPXTOKA, IO TOKY KOTOPOT0 HEOOXOIMMO BHIOMPATh HOMUHAJIBHBIN TOK
YAT. Ilpu stom HOMUHabHBIH TOK YT momkeH ObITh Oosblie 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 auddepenmmanbHoMy  ToKy.  CTaHIapTHBIMM  BEJIMYUHAMU
muddepennmansaoro toka YT sBustores: 6, 10, 30, 100, 300, S00mA. VAT
¢ mudpdepennuanbabiM TokoM 100, 300 u 500 MA npuUMEHSIOTCS I 3allUThI
OoT moxapoB, ¢ auddepenuuanbupiMu Tokamu 6, 10, 30 MA - s 3amUTHI

OT MOPAXCHHA YCIIOBCKA DJICKTPUIYCCKHUM TOKOM.

cepus npou3soanTens

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

HanpsxeHue
\ 2308~ 50y cxema
__._--“'mn 30mA .__‘ NOAKNKYEHUA
anddepeHunansHblin == : 0603Ha4eHus
TOK -
3000 :
YCNOBHBbIW TOK KB/ 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

[Tpumensiempie Tumel YT GyHKIMOHATBEHO MOJDKHBI TMpEIyCMaTPUBAThH
BO3MOXHOCTh MPOBEPKH MX paboTocmocobHocTH, mpoBepka YT (TectupoBanue) mms
KWIBIX OOBEKTOB JOJDKHA TMPOBOJUTHCS HE PEXKE OJIHOTO pa3a B TPU MECAIa,
O YeM JIOJbKHA ObITh 3alUCh B MHCTPYKIUU MO HSKCIUTyaTallMd MPEINpUsTUS-

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, IMOXKAPOB U T.II.

JIns caHWTapHO-TEXHUYECKUX KaOWH, BAaHHBIX W JYIIEBBIX PEKOMEHJYETCs
yctanaBnuBaTh Y JIT ¢ HoMuHanbHbIM AU epeHInanbHbIM OTKITIOYAIOIINM TOKOM 0
10 MA, eciiu 1711 HUX BbIJIeJICHA OT/ICNIbHAS JIUHUS, B OCTAJIBHBIX CIIydasX, Halpumep,
Ipy MPUMEHEHUH OJHOM JIMHUU JJI1 CAaHUTAPHO-TEXHUYECKOW KAOWHBI, KyXHU H
kopuzgopa, ciuenyer npumeHsaTb YT ¢ HomuHaneHbIM auddepeHnnanIbHbIM
OTKJIFOYAroIuM ToKkoM 10 30 MA.

Hnst ogHokBapTHpHbIX A0oMOB YT ¢ HOMmMuHanbHBIM AuddepeHnaibHbIM
OTKJTIOYAOIIUM TOKOM J10 30 MA peKOMEHIyeTCsl TIpeaycMaTpUBaTh JJis TPYIIIOBBIX
JUHUN, TUTAIOIIMX IITENCEIbHbIE PO3ETKM BHYTPU JOMa, BKJIIOYas I10JBAIbI,
BCTPOCHHBIE M TMPUCTPOCHHBIEC TapaKW, a TAKXKE B TPYIMIOBBIX CETAX, MUTAIOIIUX
BaHHBIE KOMHATHI, AYIIEBLIE U cayHbl. /{15 ycTaHABIMBAEMBbIX CHAPY’KH IITETICEIbHBIX
po3erok yctaHoBka YT ¢ HoMUHanNbHBIM auddEepeHINATBHBIM OTKITIOYAIOIINM
TOoKOM 110 30 MA o0Os3areiipHa.

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 Bugno m3 xonctpykimu YT (ecnu pedb uaeT HE 0 KOMOMHHPOBAHHOM
YCTPOMCTBE) B HEM OTCYTCTBYET 3aIlUTa OT CBEPXTOKOB M IPH JIOOOIl CXeme €ero
MOAKIIOYECHHS  JIOJDKHA  OBITH  MpeaycMOoTpeHa  oOsi3aTenbHash  yCTaHOBKA
ABTOMATHYECKOTO BBIKJIFOYATEIISA, OIS 3alIUThI, KaKk camMol ceTu, Tak U Y I T oT TOKOB
Meperpy3Ku U KOPOTKOTO 3aMbIKaHUS.

Taxke HeoOXoauMa mepuoanyeckas IpoBepka padotocrmocooHOocTH Y/IT.
Crangapramu [7, 8] ycTaHOBIEHO TpeOOBaHUE MO HAIMYUIO YCTPOWCTBA MPOBEPKHU
pabotocmocooHoCcTH YT (kHOIKM). [IpoBEepka pabOTOCIIOCOOHOCTH OCYIIECTBIISCTCS
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 3a10MTBI OT AYT0OBOro npodost uiu uckpenus (Y3A1I)

JlyroBoii mpoOOM WJIM HCKpPEHUE — OJWUH M3 aBAPUMHBIX MOKAPOOTACHBIX
PEKUMOB B DIIEKTPOCETSX.

B ornnume OT KOPOTKMX 3aMBIKAHUW, BO3HUKAIOUIMHA IIPU  UCKPOBBIX
U QYTOBBIX pa3psiiax TOK, OTPAHUYUBACTCS CONPOTUBJICHUEM HArpy3Ku, Ha KOTOPBIN
HE pearupyroT aBTOMaTUYECKUE BBIKJIFOYATENIH, HO 3a CUET IUTEIILHOTO BPEMEHHU €0
IIPOTEKAHUS, MOXKET IIPOUCXOAUTH BOCIUIAMEHEHNUE U30JISLIUHU IIPOBOJA.

OpnHoli W3 TNABHBIX MPUYMH HCKPEHUs SBISETCS OOJIbLIOE MEepexoaHOe
conpotuBienre (BIIC), B oOuxone Ha3bIBaeMOE TaKXKe «IJIOXUM KOHTAKTOM).
IIpu BIIC Ha mepexojie 3JEKTPUYECKOTO TOKAa C OJHOTO NPOBOJHHMKA HAa APYrou
oOpa3yeTcsi mocieAoBaTelbHasi WM TapajijiesibHasl dJEKTpUYecKas 1ayra MeExXIy
IPOBOJAAMH WJIM KOHTAKTAMMU.

BIIC yacto Bo3HUKAET BCienCcTBUE E(DEKTOB U MOBPEKACHHUM, MPOU3OIIEIITNX
Ipu SKCIUTyaTanuu oobopyaosanus. Hanpumep:

- TOBPEXKACHMUS M30JSLUU Kabeyiss TBO3JSAMH, IIypyNaMH, 3aKUMaMu WIH
IIPY MEXAaHUYECKOM BO3IECHCTBUM APYTUMU IIPEIMETAMU;

- IOBPEXACHUS U30JSILUM Kabemnell rppl3yHaMu M TJOMAIllHUMU >KUBOTHBIMU;

- U3J70M Kabeuns (mpoBoja) MpH M3rudax WM IpU MOCTOSIHHBIX MEXaHUUYECKUX
BO3JICHCTBUSX;

- CTapeHue M30JILHH, NOBPEXKIACHUSA OT BO3JCUCTBHs TEMIIEPATYphI, BIaru,
APYTUX pa3pylmarumx Gakropos;

- 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 MpOo0JIKaeT MPOTeKaTh, U OCTAETCS
OMM30K K HOMHHAJIBHOMY 3HAa4YCHHMIO, a 3HAYUT, aBTOMATHUYECKHUN BBIKIIOYATEh

Ha HETO HE pearupyer.
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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[aI-OIlII/II‘/’ICH HMHTCHCHUBHBIM
BBIACJIICHHUCM TCILIA, YTO IIPUBOJUT K L[aaneﬁmeMy PaspYLICHUIO U30JIAINU Ka0els 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 OHCPIUun. BozHukaror JIINTCIIBHBIC U YCTOﬁQHBBIe
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 HOCHGHOB&TCHBHBIﬁ HYFOBOﬁ

po0oii, mapauienbHbIN TyroBOM MPOOOH U TyroBoi po0oil 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
po0oil M30UMU (MM BO3AYUIHOTO MPOMEXKYTKAa), MPU KOTOPOM TOK MPOTEKAET
yepe3 Harpys3ky uenu, 3ammmaemor Y3/II. IlocnenoBatenbHblil gyroBoil mpoOoi
BO3HHMKAET, MIPEXKIE BCETO, B PE3YyJIbTAaTE NOBPEXKACHUSA IPOBOA WM ITOTEPU KOHTAKTA
B ITOCJIEAOBATENBHOCTH C HArpy3Koil. B 3TuX ciydasx, BeTMYMHA TOKA MEHBIIE, YEM
pabouuii  TOK, M  aBTOMATMYECKHWE  BBIKJIIOYATEIM WM  BBIKJIIOYATEIH
g depeHraIbHOr0 ToKa He CIOCOOHBI ONMPEAENIUTh HEUCIIPABHOCTh U OTKIIOYUTH
3aIIMIIAEMYIO LEb.

[NapannensHbld 1yroBoi npoOoi - 310 mpoOoil, IpU KOTOPOM TOK IPOTEKAET
MEXJy AaKTUBHBIMU MPOBOJIHUKAMH, MapajulelibHO Ienu Harpy3ku. [Ipoboi
COIPOBOK/IA€TCS MOABICHUEM JJIEKTPUUYECKOU JIYTH, CIIOCOOCTBYIONIECH 3aMbIKAHHUIO
NPOBOAHMKOB. BennuuHa Toka mpu mapauieJbHOM NMpoOoe OMpeNessieTcs MOJIHBIM
CONPOTUBIICHUEM LENU. B 3aBUCUMOCTH OT TOro, KaKOii HOMHHAJIBHBI TOK UMEET
ABTOMATUYECKUN BBIKIIOYATENb, MPOUCXOIUT (WJIM HE MPOUCXOAHT) OTKIIOUCHHE
nenu. Ilpu 3arpyOrieHHON ycTaBKe TOKa cpabaThiBaHUS aBTOMATHYECKOTO
BBIKJIFOUATENS OTKIFOYEHUE LETH MPOUCXOIUT C 3aI€PHKKOM.

JlyroBoii mpo0Ooii Ha 3eMJTI0 — 3TO TPOOOH, TPU KOTOPOM TOK IMPOTEKAET MEXKITY
AKTUBHBIM MPOBOJHUKOM M 3€MJICH B pe3yJIbTaTe 3aMbIKaHus (ha3HOTO MPOBOJHUKA HA
3EMJII0 WJIM Ha 3JIEMEHT AJIEKTPUYECKU CBSA3AHHBIN C 3€MJIICH.

YcerpotictBo 3amuThl ot Ayrooro npobos (Y3II) — HOBBIN Kiiacc ammapaToB
3aIIUTBl AJIEKTPUUYECKOW CETH, IMpEJHAa3HAYEHHBI, B OTJIWYME OT JAPYTHX BHJIOB
ANEKTPUYECKUX 3aIIUT, UCKIIOUYUTEIBHO Ul NMPEAYNPEKACHUS 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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Pucynoxk 8. [Ipumeps! yCTpOHCTB 3aIlIUTHI OT JYrOBOTO MPOOOS pa3IuyHbIX
IPOU3BOIUTENEH

V31T HOCUT UCKITIOUUTENBHO MPOTHUBOIOKAPHOE Ha3HAYEHUE.

OcHoBHOU  3amauedd  Y3/[II  sBasercda  CBOEBPEMEHHO  pAacHO3HATh
BO3HMKHOBEHUE  II0XAPOOMACHOTO HCKPEHUA U  OTKIIOUHUTh  3allUIIAEMYIO
AIEKTPUYECKYIO LETIb.

VY3AII ckoHCTpyHpOBaHO TaK, 4YTOOBI OINPENCIUTh TMOSBJICHUE JYTOBOIO
(MCKpOBOrO) pa3psiga M MOpepBaTh KOHTYpP €LIE€ Mepel TeM, KaK SHEpPrusi B MecTe
HEHUCIIPABHOCTHU JOCTUTHET 3HAUYCHUH, BEAYIINX K BOSHUKHOBEHUIO TI0XKapa.

VY3JIT oOecrneunBaeTr aBTOMATHYECKYIO JAHATHOCTUKY KOHTPOJIHPYEMOM
ANEKTPUYECKONW LIENH W MPU BO3HUKHOBEHHUM HCKPEHUS OTKIIOYaeT €€ OT oOiei
MMATAIOLIEN CETH.

Takum oOpazom, 1elb TPUMEHEHUSI 3TUX YCTPOWUCTB — 3TO MPEAYNPEKICHHUE
MOXAapOB, BO3HUKAKIIMX B IMOMEIICHUAX, 3JaHUAX U COOPYKEHUAX IO NPUYUHE
HEUCTPABHOCTH 3JIEKTPOOOOPYAOBAHUS, MPOSABISIIOLIEHCS B BUJE JYyrOBOro MpoOos

(uckpeHnus).
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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, TPOJOJKUTEIBHOCTh U TEMIT CJIEJOBAaHUS CKAYKOB. JTH CKauKU
U JalT uHpopMalurio, o0padaTbiBaeMyt0 MOayJieM oOpaOOTKH CUTHAJIOB B COCTAaBE
V3 /111. BennunHa oiay4eHHOT0 CUTHAJIA CPAaBHUBAETCS € 3aJaHHBIM 3HAYCHUEM U IIPU
KaXXJIOM TMPEBBIIMIEHUH HTOTO 3HAYEHHUS TMOJAETCS MMIYJIbC PETHUCTPUPYEMbIN
HakonuTeneM. [Ipu JoCTHKEHHMM B HAKOIMTEE YCTAaHOBJIIEHHOI'O YMCIAa UMITYJIbCOB
3aJIaHHOTO YpPOBHSI TNOApsAn (OpPMHPYETCS CUTHAJ, OTKIIIOYAIOIIUM 3allHUIaeMyIo
JUHUIO.

Baxnoil xapakrepuctukoit Y3/II, sBisieTcs NOMEXO03alIUIIEHHOCTh, T.€.
OTCYTCTBUE HEXEJNATeNbHbIX (JOKHBIX) CpabaThiBaHU NpU BKJIIOYCHUU B
3aIlMIIAEMYIO LIENb Pa3INYHbIX JJIEKTPONPUOOPOB, HANPUMEP, IbLIECOCca, HCTOYHHKA
OUTaHUS C DJIGKTPOHHOM KOMMYTallMed, JABUrareisi KOHJIEHCATOPHOIO IycKa,
AJIIEKTPOHHBIX PETYISTOPOB (TUPUCTOPHOTO THIA) CHIIBI CBETA, (IIYOPECLEHTHBIX U
TJIOTCHOBBIX JIAMII, a TaKXK€ «HOPMAIbHO HMCKPSIIMX» PYYHBIX 3JIEKTPOOBITOBBIX
UHCTPYMEHTOB C JBUTATEISIMH KOJUIEKTOPHOTO THUIIA UCKPEHUE B KOTOPBIX SABISAETCS
NOMYCTHUMBIM, HATPUMED APEITb.

Croutr OTMETHTh, YTO OTHEJbHBIE SJIEKTPUYECKHE YCTPOMCTBA CAaMH MOTYT
reHepUpOBaTh BBICOKOYACTOTHBIE M CPEIHEYACTOTHBIE IOMEXH, KOTOpble OyayT
pacrio3HaBaTbest Y3/[II kak wucToyHUK wuCKpeHus. Hampumep, THUPUCTOPHBIE
peryasatopel ¢ (a30BbIM yIpaBlieHHEM 0€3 TIOMEXOINOAABISIOMKUX (UIBTPOB;
pa3Iu4HbIE YCTPOICTBA, T€HEPUPYIOIINE BBHICOKOYACTOTHBIE MTOMEXH IOBBIIIEHHOIO
YPOBH$, CYIIECTBEHHO MPEBBIIIAIOIIME HOPMBI Ha Nomexosmuccuro. [lpn Hammuuu
MEPEUUCTICHHBIX YCTPOUCTB, MPUXOAUTCS MO0 OTKa3bIBaThCs OoT npumenenus Y 3111,
YBEJIMYMUBAs PUCKH BO3TOPAHHMI OT HMCKpeHwus, nubo otkmovars Y3JIII Ha Bpems
WCIIOJIb30BAaHUSl yYCTPOMCTB, SBISIOIIMXCS T'€HEPATOPAMHM BBICOKOYACTOTHBIX MU
CPEIHEYaCTOTHBIX ITOMEX.

OcHoBHbIMU XapakTepucTukamu Y311 sBnstoTcs:

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

- HOMHUHQJIBHOE HANPSIKECHHE — HamnpspkeHue cetu npu kortopom Y3II

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

YCTaHOBHeHHBIﬁ IJI1 3alIUThI HETIM OT KOPOTKOI'O 3aMBbIKaAHMUS.
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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 HAMPSOKCHUIO 3aIUIIAeMON UM I1STIH;

- 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
HOMHUHAJIbBHOMY TOKY YCTaHOBJIEHHOT'O /10 HETO anmnapara 3allluThl (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 POBEPKH, OTIEIIbHBIE POU3BOIUTENN B KOMIUIEKTE C YCTPOUCTBOM

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 M3JEIUS U ONPEIECICHHE 30HbI €ro JEWCTBHS, YTO SBISETCA

HCCOMHCHHBIM IMPCUMYIICCTBOM TAKHX aIlllapaTOB.

Pucynox 10.ITpumep Y3111 B KOMIJIEKTE CO CPEACTBOM KOHTPOJISI 30HBI
(bYHKIIMOHUPOBAHMUS

YcranoBka Y3/III B rpynmoBbIX CETAX MUTAHUA CHUCTEM IPOTHUBOIOKAPHOM
3aIlIUTBl U B 3JIEKTPOYCTAHOBKAX MEAMI[MHCKOTO HA3HAYEHUs, MOIJIEPKUBAOIIUX
KU3ZHEJEATEILHOCTh OOJIBHBIX, HE JIOMYCKAEeTCsl.

V3AIl sBnsercss eme OJHUM BHUJIOM 3allUThl DJCKTPUUYECKUX IICTICH.
OHo He 3aMeHsieT co0O0i Apyrue anmapaThl 3alIUThl 1 HE OTMEHSET HEOOXOIUMOCTH
MIPUMEHEHUS B DJIEKTPUUYECKHUX LEMSIX aBTOMAaTUYECKUX BBIKJIKOYATEIEH U YCTPONCTB
3aIATHOTO OTKIIOYECHHS AU(depeHITNAIBHOTO TOKA.

V3I1 pexoMeHIyeTCs YCTaHAaBIMBAaTh B OTIEIbHBIX TPYNIOBBIX JIMHHSIX
MATaHUS OCBEILICHUS U IITENCENbHBIX PO3ETOK MOCJE IPYTrUX annapaToB 3aiuThl (AB,
YAT).

VYceranoska Y3111 3anpemiaercst B IMHUAX CUCTEM MPOTHUBONOKAPHOU 3aIUTHI,
a TAKXE JIJIEKTPONPUEMHHUKOB, OTKIIOUYEHUE KOTOPBIX MOXKET IMPUBECTHU K OIMACHBIM
MOCJEACTBUSAM: CO3JAHUI0 HEMOCPEACTBEHHOM yIrpO3bl Uil  JKU3HH  JIFOAEH,

BO3HHMKHOBCHHUIO B3PBIBOB, IT1OKAPOB U T.[.
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YcrpoiicTBa 3a1uMThI OT nepeHanpsikenus ceru (Y3II)

[lepenanbl HAIPS)KEHUS B BJIEKTPUUECKOM CETU SABISAIOTCS OJHOU U3 OCHOBHBIX
MPUYUH BBIXOJIa U3 CTPOS DJAEKTPUUYECKUX MPUOOPOB, MPUBOMSIIUX B OTIAEIBHBIX
ciyyasx K moxapy. OcoO0eHHO OCTpO BOIMPOC 3allUThl AJIEKTPOIPUOOPOB
OT MEepenajgoB HANPSIKEHUS CTOUT B JKWIBIX MHOTOKBAPTUPHBIX JOMAax CTapou
MOCTPOMKH, & TaK K€ YACTHBIX XKWIBIX JOMAaX MOAKIIOUYEHHBIX K CTApbIM JUHUSAM
3JIEKTpoIIepeaay.

Y CTpOMCTBO 3aIUTHI OT MEPEHANPSIKEHUS UIIH PEJIE HATPSIKEHUS — 3TO armnapar
3alUAThI, OCYIIECTBISAIOIIUNA HEMPEPBIBHBIM KOHTPOJIb BEJIWYHUHBI HANPSKECHUS
MUTAIONIEH CEeTU C IEeJIbI0 O0eCNeUeHUs] OTKIIOYEHUs Harpy3Kd B Cilydae BbIXOJla

SHAYCHUS HAIIPAKCHUA 3a YCTAHOBJICHHBIC TIPUICIIbI.
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Pucynok 11. IIpumepsl yCTpOUCTB 3alIUTHI OT MEPEHANPSKEHUS PA3IMYHBIX
MIPOU3BOIUTEIICH

Haznauenne Y3II 3akmrouaercss B 3alMTe  DJICKTPOOOOPYHOBAHUS
OT IEpEeNag0B HANPSXKEHUS CETH KOTOPBIE MOTYT BOSHUKHYTh B CIEACTBUE PA3JINYHBIX
(dakTOpOB TakKMX Kak OOpBIB HYJIA, Tepekoc da3 u T.1.

Kax mpasuno, Y3II cocTouT u3 OBYX OCHOBHBIX OJIOKOB: M3MEPUTEIHHOTO
Y UCTIOJIHUTEIBHOTO.

[Ipu nomawe wa VYJII HanpsokeHWsT W3MEPUTENBHBIA OJOK OMpEnessieT
€ro Bean4yuHy. Eciny n3MepeHHoe 3HaueHne HANPSKEHUS DIIEKTPOCETH HE BBIXOJUT 3a
YCTAaHOBIICHHBI B HACTPOWKAX IHMAMa30H 3HAYCHWA W3MEPUTENbHBIA OJIOK MOJacT
CUTHAJ Ha WCIOJIHUTEIBHBIA OJOK (pejie) KOTOPBI 3aMbIKA€T CHUJIOBOM KOHTAKT,

BKJIIO4asa TCM CaMbIM HArpys3Ky B CCThb.
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Takum ob6pazom, Y/III ocyuiecTBisieT HENPEPHIBHBIM KOHTPOJIb HANPSKEHUS
AJEKTPOCETU. B cllydyae CHWKEHHMS HANPSOKEHUS HUKE YCTAHOBIEHHOTO IOpOra
WJTU TIOBBIIICHUS BBIIIE YCTAHOBIEHHOTO B HACTPOMKAX MOPOra U3MEPUTEIIHHBIN OJIOK
MTHOBEHHO TIOJIa€T CHUTHAJ] Ha UCIOJHUTEIBHBIM MeXaHu3M (pejie) KOTOPBIM
OTKJIFOYAET JJIEKTPOYCTAHOBKY OT ceTu. Ilociae BOCCTaHOBIEHHS 3HAYEHUS
HampspKeHUsT 10 JIOMYCTUMOTO  3HAYEeHWs, HW3MEPUTEIbHBIM  OJIOK  uepes
YCTAHOBJIICHHYIO B  HAaCTpPOMKaxX  BBIACPKKY  BpPEMEHHM  TOJAET  CUTHAJ
Ha UCTIOJIHUTEIbHBIA MEXAHNU3M, KOTOPbI BHOBb BKJIIOUAET HATPY3KY.

CylecTBYIOT CIEAYIONINE TUIIBI PEJIE HAMPSIKEHUMN

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

-110 C0cO0y YCTaHOBKH: CTallMOHapHbIe U nepeHocHble. [Ipu ycranoBke Y3II
BO BBOJIHOM OJJICKTPOIIMTKE OOECIEUMBACTCS 3allluTa BCEU AJIEKTPOCETH U BCEX
AIEKTPOIPUOOPOB, MOAKIIOUCHHBIX K Hell. [lepenocHbie Y3II mpumeHsroTcs, Koraa
€ro yCTaHOBKA B IIIUTKE 3aTPyAHEHA I HEOOXO0IMMO 00€CIIeUUTh 0COOBIC HACTPONKH
M0 HANIPSIKEHHUIO CETH JIJISI KOHKPETHOTO 3JIEKTPOOOOPYI0BAHUS.

B HacTosmee Bpemsi CyIIECTBYIOT YCTPOMCTBA 3aIUTBI OT NEPEHANPSIKEHUS C
KOMOMHUPOBAHHOW 3alllUTOM, TaK Ha3bIBaeMbI€ BOJbT-aMIIEPHBIE pEJie, KOTOPbIE
KOHTPOJIMPYIOT KPOME HANPSHKEHUSI CETH, €€ U TOK B CETH, 3allUIIas TEM CAMBIM
CeTh, KaK OT NEPENaJoB HANpPSIKEHUS, TaK U OT MEPErpy3KH, T.€. TOMOJIHHUTEIHHO
BBIMIOJHSAET (DYHKIIMIO OTPAHUYUTEIISI MOIIIHOCTH.

Heo0xonumo 3HaTh, YTO BOJIBT-aMIIEPHOE pejie He 00ECTIeUnBaET 3aIIUTYy CETH
OT KOpPOTKOTO 3aMbIKaHUSI W HE MOXET 3aMEHHTh CO0OM aBTOMATHYECKUN
BBIKJTFOYATEIIb.

Baxmunoit xapakrepuctukoi ¥Y3II aBisieTcss HOMUHAJIBHBIN TOK.

HoMuHanbHbIM TOK — 3TO TOK, KOTOphIM Y3II crocoOHO mpomyckaTh yepes
ce0s1 B TeUCHUE NITUTEIIHLHOTO BPEMEHHU COXPaHsIsl IPU 3TOM CBOIO pabOTOCTIOCOOHOCTb.
CrangapTHBIMU, HanOoJIee PaCIPOCTPAHCHHBIMU 3HAYCHHUSIMH HOMHUHAIBHOTO TOKA
V3II aeisrores: 10; 16; 25; 32; 40; 50; 63 A.

Homunanensiii Tok Y311 onpenensierca mo cyMMapHOMY TOKY Harpy3ku Wid
MOITHOCTH BCEX AJIEKTPONPHUOOPOB, MOAKIIOUAEMBIX B 3aLIUIIAEMYIO CETh.

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

Heo6xoaumo yuuthiBaTh, yto Y3II He 3amuinaer 3JeKTPOCETh OT TOKOB
MEeperpy3kd M TOKa KOPOTKOTO 3aMblKaHWs, ModToMy camo Y3II nomkHO OBITH

3dMUINCHO OT HHUX YCTAHOBJICHHBIM IIOCICAOBATCIBHO C HHM aBTOMATH4YCCKUM
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BbIKItouaTeneM. [loaTomy HoMuHanbHbIM TOK Y311 HEOOXOAUMO MPUHUMATH UCXOS
Y3 HOMUHAJIBHOTO TOKA aBTOMAaTUYECKOrO BBIKIOYaTess. 1Ipu 3TOM HOMUHAIBHBIN
ToK Y3II nomkeH ObITh OOJbIIE WM PABEH HOMUHAJIBLHOMY TOKY YCTAaHOBJIEHHOTO
J10 HEr0 aBTOMAaTUYECKOI'O BBIKIIFOYATEIIS.

V311 MOT'YyT HMETH HECKOJIBKO HACTPOEK:

- ycTaHOBKa mopora cpabateiBanus Y3II mo makcumanabHOMY 3HAUYEHUIO
HanpspkeHuss (Umax) - ycTaHaBIMBAaeT MAaKCMMAJIbHO JOMYCTHUMOE 3HAYEHHE
HalpsDKEHUsT DJIEKTPOCETH, IIPEBBILICHUE KOTOPOIO IIPUBEAET K OTKIHOYECHHUIO
Harpy3Ku;

- yctaHoBKa mopora cpabarbiBanus Y3l 1mo MUHHMaabHOMY 3HAYEHUIO
HanpspkeHuss (Umin) - ycTaHaBIMBaeT MHUHHUMAJIBHO JIOMYCTUMOE 3HAYEHHE
HaIIpsDKEHUsL  DJIEKTPOCETH, CHWIKEHHME HaIPsDKEHUs HWKE JaHHOTO 3HAYCHMs
IIPUBEET K OTKIIOUYECHUIO HAIPY3KHU;

- YCTaHOBKa BPEMEHU 3aJ€PKKU BKIIOUEHHUS — BpeMs, depe3 kotopoe Y3II,
IIOCJIE OTKJIFOYEHHUSI HArpy3KH, IIOBTOPHO €€ BKJIKOUUT IIPU BOCCTAHOBJICHUU 3HAYCHHUS
HAIIpSDKEHUsS. CETH B YCTAHOBIICHHBIX IIpenenax. Bpems 3alepKKu BKIHOYEHUS
AJIEKTPONIPUOOPOB BHIOMPAETCS] B COOTBETCTBUU C PYKOBOJICTBOM IO IKCILTyaTalUH.

Hazuarop Y ¥ e

BKITIOIeHHA Fr— — MOOKIIOIeHAA
220B . ATAHUA pete.
HATPY3KH.
ey Ll (it 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 MapKuUpOBKH YCTPOMCTBA 3aIMUTHI OT IEPEHANIPSIKEHUS (perie
HaIPSYKEHUS )
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KonuuecTBo 1 crnmocoObl HACTPOMKU MOTYT OBITH Pa3JIMYHBI JUIsl PA3HBIX TUIIOB
V3II. OO6wuHo, nHactpoiika VY3II ocymiecTBiasieTcs ¢ MOMOIIBI0 TMOBOPOTHBIX
PETYJIMPOBOYHBIX PYUEK.

CpaBHeHME amMapaToB 3aIIUTHl AJICKTPUUECKONM CETU MO OTKIHOYAOIIEH
CIIOCOOHOCTH

PaccmoTpum pasHuily B paboTe M BO3MOXKHOCTSAX OTKIIOYEHHS PA3THUYHBIX
anmapaToB 3alllUThl 3JIEKTPUYECKUX Leneil. B Hacrodiiee BpeMms, €CTb MHOTO
KOMOMHUPOBAHHBIX YCTPOMCTB 3aLIUThI JIEKTPUUECKUX CETeH, T.€. COBMEUIAIONINX B
cebe HEeCKOJBKO 3alIUTHBIX (QYHKIMHA. 3/1eCh Mbl PACCMOTPUM HE KOMOMHUPOBAHHbBIE
anmapaThl 3al{UThI, BBITIOJHSIONIME TOJIBKO OAHY (PYHKIIUIO.

[IpyunHaMu TMOXKAPOB OT JJIEKTPOYCTAHOBOK MOTYT SIBJISITHCS: KOPOTKOE
3aMbIKaHHME, TIeperpy3ka, TOKM yTE€YKH, JYroBble TMpoOou  (MCKpEeHHE),
nepeHaIpsKEHUE.

JIns  3aliuThl  DJIEKTPUYECKUX CETEH, B HACTOSIIEE BpEMs, SBISIOTCS
oOs3aTenbHBIMU K npuMeHeHuto AB u Y/IT. Otu anmnapatsl 3apeKoMeHA0BaIN ce0s
Kak HaJexxkHble W 3(h(EeKTUBHbIE CpPEeACTBA  NPENOTBpAIICHHUS  I0XKapOB
OT 3JIEKTPOYCTAaHOBOK.

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

YAT 3amumaer 3JIEKTPUYECKYHO CEThb OT I0XKapOB B  pe3yjbTare
BO3HMKHOBEHUS TOKOB YTE€UKH.

CnenyeT OTMETUTh, YTO B HACTOSIIEE BPEMs 3aIUTY OT MHOTHX HETAaTHBHBIX
(GakTOpoB, BBI3BIBAIOIIMX  BO3TOPAHME B  DJIEKTPUYECKUX  CETIX, BMECTE
¢ npumenenneM AB u YT, oTuactu pemiaroT opraHu3allMOHHBIMUA MEPOIIPUATHIMU,
MMPOU3BOAMMBIMY HA 3TAIe MPOCKTUPOBAHUS IEKTPUUECKUX CETEU, TP UX MOHTAXKE
U TIpU dKCIuTyaTanuu. Vcrmonb3yoTess Takue MEphI, Kak 3a3eMIIeHre, YKIaaKa Kadens
B KOpoOa, YBEIWYCHUE pACCTOSHUS MEXKIy MPOBOJHUKAMH, TMPUMCHEHUE
CHEUUANIBHBIX COEIMHUTENIbHBIX YCTPOUCTB (KJIEMMHBIX KOPOOOK M ap.) U T.1. Jid
3alIUTBl OT MEPErpPy30K MNPOU3BOAST INMPABWIBHBIA PAaCUeT DSJICKTPUUYECKUX CETEH
Y HArPY3KH.

Onnako AB u Y/IT u3HnauanbHO HE ObUIM MpEJHA3HAUYECHBI JJISI pacliO3HaBaHUs
WCKPEHHUS Y OTKJIIOUEHUS LIENU B ClIyyae ero nosiBiicHus. Mickpenue He pacrio3Haercs
AB mmn YT, MOCKOJIBKY MPH UCKPEHUU HE MPOUCXOAUT HHU YBEJIWYEHHE CPEIHETO

3HA4YCHUS TOKA B ICIIM, HX €T'0 YTCUKAa Ha 3CMIIIO.
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IIpp mocnenoBaTeNIbHOM MCKPEHHHM IIOJIHOE CONPOTHUBIICHHE — ILIOXOIO
KOHTaKTa» YMEHBIIAET TOK Harpy3KH U JEPKUT ITOT TOK HUKE NOPOra OTKIKOYEHUS
AB. CoOTBETCTBEHHO, 3TH CpPEICTBA 3ALIUTHl OT HETaTHUBHOTO AEHCTBHS BBICOKOIO
3HaueHUs1 TOKa He cpabarbiBaloT. [lpym mnapamiensHOM HCKpeHUM Mexay (das3oi
U HEUTpPaIbHBIM MPOBOAOM TOK OIPAHMYEH IIOJHBIM COIPOTHBJIECHUEM LEMH
u cpabateiBanue AB u YT 3aBUCUT OT CTENEHU UCKPEHHMsI, OJJHAKO B MOJHOU Mepe
HE TapaHTUPYETCH.

CoOOTBETCTBEHHO, PEILICHUE 3aJa4ld PAaCllO3HABaHUS MCKPEHUs U olOecreyeHus
3aIUTHI OT MOKAPOB, BEI3BAHHBIX UCKPEHUEM, TOJKHO 00€CTIeYnBaThCA HOBBIM THUIIOM
YCTPOMCTB, (PYHKIIMOHAIBHO U TEXHUYECKH OPUEHTUPOBAHHBIMHM Ha TaKylo 3ajauvy.
Takum yctporictBom siBasiercst Y 3/111.

VY311 3amuiaer 3J€KTPUUYECKYI0 CETh OT MO0KapOOMACHOTO NPOSBICHUS
JIYyroBOTO Mpo00s (MCKpEeHus).

Eme oanum  QakropoMmM, KOTOpPBIA  MOXKET MPUBECTH K  MOXKapy
OT DJEKTPOYCTAHOBOK, SIBIAIOTCS KOJ€OaHUsS HANPSHKEHUS DIIEKTPUYECKON CeTH.
[IpuyeM, OracHOCTh MOKET HECTHU KaK MOBBIIICHHOE HANPSIKEHUE, TAK U TOHUKEHUE
HaIPSKEHUS.

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

V3I1 3amumraer 3JeKTPUUYECKYI0 CeThb OT KOJeOaHW HampsKeHHs, KOTOPBIE

MOTYT MPUBECTH K BBIXOIY U3 CTPOS SIEKTPONPUOOPOB U UX BO3TOPAHUIO.

DYyHKUMOHAJIbHbIE BO3MOKHOCTH aMNIapaTOB 3al[UThl JJIEKTPHU4YeCKUX
CeTeM.

Tabmumna 2
OYHKIIMOHAJIBHBIE BO3MOKHOCTH alapaToB 3alIUThI JIEKTPUUECKUX CETEH

Annapar 3almThbl
R Yerpoiicrso YcrpoiicTBo
ABapuiiHbIii ABTOMATHYECKHI | YCTPOHCTBO 3aIIUTHI | 3alIUTHI OT p
€KUM 3aIIMTHI OT
p BbIKJIIOYaTEeIb | AU depeHunanbLHoro AyroBoro
nepeHanpsiKeHust
(AB) Toka (YIAT) npoodos (v3I)
(Y341)
He
KopoTtkoe OobecneunBaer He obecnieunBaet He obecneunBaer
3aMbIKaHUE 3aIIUT 3aIIUTy obecneuuBact 3aIUTY
y 3aIIUTy
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AnnapaT 3aIlIUThI

Yerpoiicrso YcrpoiicTBo
ABapuiiHbIii ABTOMATHYECKHI | YCTPOHCTBO 3a1IUTHI | 3allIUTHI OT p
€KUM 3aIMThI OT
p BbIKJIIOYaTeIb | AU depeHunanbHOro AYyroBoro
nepeHanpsiKeHust
(AB) Toka (YT) npooos (v3I)
(Y3410)
He
OobecneunBaer He o6ecnieunBaet He o6ecnieunBaet
[Teperpyska I sanmT obecrieunBaeT SammT
y Y 3aIIUTy Y
He
He o6ecnieunBaet OobecneunBaer He o6ecnieunBaer
VYTeuka Toka SanmT S obecrieunBaeT SanmT
M y 3aIIUTy y
Jyrosoii mpo6oit | He oOecnieunBaer He o6ecnieunBaer | O6ecneunBaet | He oGecnieunBaer
MOCJIeIOBATEITLHBIN 3aIuUTy 3aIuTy 3aImMTy 3aIUTY
He B monHOM Mepe
obecrieunBaeT
3aIIUTYy.
Hyrosoii mpo6oit | Moxet cpaboTathb He o6ecnieunBaer | O6ecnneunBaet | He oGecrieunBaer
napayuIeTbHbII CJIMIITKOM TIO3THO 3aIIUTy 3aImMTy 3aITUTY
(rpm
OTPaHUYEHHOM
toke K3)
He B monHOM Mepe
obecrieunBaeT He B monHoO#t Mepe
3amuTy. Moxer o0ecreunBaeT
JlyroBoii mpo6oit cpaboTtathb 3aILHNTY. OoecneunBaer | He oGecnieunBaer
Ha 3eMJII0 CIIMIIKOM T031HO | Mosket He cpaboTath 3aIUTY 3aIUTY
(mpu (TTpu UMITYTBCHOM
OTPaHUYEHHOM | XapaKTepe UCKPEHHUSI)
toke K3)
He
[Tepenanapt He o0OecrieunBaer He oGecnieunBaet Oo0ecneynBaer
HaIPSHKEHUS 3aIuT 3aIUT obecneuuBact 3amMT
p y y SaIIHTY Uty

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

AIEKTPUUYECKYIO CETh OT BCEX BO3MOJKHBIX aBaApUMHBIX PEKUMOB. {51 obecrieueHus

MaKCUMAaJILHOU

armapaTsl

3aIllUTHI,

3alINUThI

paboTatomue

Ha

HEUCTIPABHOCTH JJIEKTPUUECKOU CETH.

oOHapyXeHue

pa3HbIX

ANEKTPUYECKOM CETH I1eJIeCO00pa3HO  MCIOJIb30BaTh

MPU3HAKOB

[Tpumenenune Y311 u Y3II He oTMEHsSIET HEOOXOIUMOCTH UCIIONb30BaHus AB

u Y/T.

Takum o0Opa3om, €ciM pacCMOTPETh BapUAHT HCIOJIL30BaHUS BCEX BHUJIOB

341U ThI BHCKTqueCKOﬁ CCTH OTACIbHBIMH YCTpOﬁCTBaMH (BBIHOJ'IH?IIOH_[I/IMI/I TOJIBKO
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0JIHY ()YHKIIMIO), TO HEOOXOAMMO YCTAaHOBUTH UETHIPE pa3HBIX ammapara 3amuTthl: AB,
YAT, Y3AIL, Y3IL

B Hacrosiiee BpeMst pacpocTpaHeHbl KOMOMHUPOBaHHBIE alapaThl 3alUTHI,
KOTOpble OOBEIUHSAIOT B OJHOM KOpPIyCE HECKOJIbKO ycTpoilcTB. Hampumep,
muddepeHnranbHble aBTOMAThI, KOTOPble O0BEAUHAIOT (YHKIMH aBTOMAaTUYECKOIO
BBIKJIIOYATEINS U YCTPOMUCTBA 3aIUThI TudPepeHuanboro Toka. KoMOuHupoBaHHbIE
YCTPOICTBA MO3BOJIAIOT ONTUMHU3UPOBATH M YNPOCTUTH MPOSKTUPOBAHUE W MOHTAXK

QJICKTPUYCCKUX HNIUTKOB.

TepMouHAMKATOPBI

OnHoit u3 HauOoJee pacnpoCTpaHEHHbBIX IpUINH MOKapoB
OT DJJIEKTPOYCTAHOBOK SIBJISIETCS TNEPErpeB KOHTAKTHBIX COCAMHEHHH W JIPYrux
anemMeHToB. [lokapoomacHple  PEXUMBI  BO3HHMKAIOT  BCJIEACTBHE  OOJIBIIOTO
MEPEXOHOTO COMPOTUBIICHUSI, 4 TAKKE MEPETPY30K.

TepMOUMHIMKATOPHBIE MAaTEpUaibl MPEIHA3HAYEHBbl JISI BU3YaJIbHOTO WIIH
dotorpaduueckoro KOHTPOJII W HM3MEpPEHHUs TeMIepaTrypbl, T.e. Pe3yJbTaThbl
U3MEPEHUN MOKHO MPEICTaBUTh B BU3YaIU3UPOBAHHOM BHUJIE.

I[Ipy ngoCTMKEHMHM MaKCHUMalbHOM  TEMIIepaTypbl TEPMOMHIWKATOPHBIN
MaTepHall PacIiaBiseTCa U HEOOPAaTUMO MEHSIET CBOM IIBET.

TepMouHAMKATOPHl MOXKHO HCIOJB30BaTh Kak JOKa3aTeNbCTBO (hakTa
NOCTH)KEHUSI  ONpPEAECTICHHOM MaKCUMaJlbHOM TEMIIepaTypbl, T.K. PpPE3yJbTaThl
U3MEpEHUs ABIIAIOTCS HEOOPATUMBIMH.

Merton u3MepeHus TEMIepaTypbl C IOMOIIbIO TEPMOMHANKATOPHBIX
MaTepuajIoB OTIUYAETCS MPOCTOTOM, SKOHOMHYHOCTHIO, Majloil TPYIOEMKOCTHIO,
BO3MOXHOCTBHIO OMNEPATHUBHOTO TOJNYYCHHS JOCTATOYHO TMOJHOW WH(pOpMaIUn
O TETJIOBOM PEKUME IJIEMEHTOB 3JIEKTPOOOOPYIOBAHMS.

TepMOMHANKATOPEl MMEIOT HECKOJIBKO MCIOJHEHHI: TEPMOWHIUKATOPHbBIE
HAKJIEVKU U TEPMOUHIUKATOPHBIE KPACKHU.

KoHTpacTHOCTh TBETOBOTO Tiepexoaa OO0ecreYrBaeT JETKOE PpacliO3HABAHUE
aBapUUHOTO MEPErPEBA.

TepMOMHANKATOPBI COXPAHSIIOT CBOM LIBET K MAPKUPOBKY Ha MPOTSKEHUHU BCETO
CpOKa CITY>KOBI.

TepMoMHAMKATOpPHBIE  HAKICWKHA  MPEACTABISIIOT  COOOM  TOJJIOKKY
Ha CaMOKJIESIIEICSI OCHOBE C HAHECEHHBIM TEPMOWHIUKATOPHBIM TMOKPBHITHEM.
Marepuanom MNOJJIOKKKM MOTYT ObITb Oymara, QoJyibra WiM HOJIMMEpHas IJICHKA.
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Jna npenoxpaHeHuss TEPMOUHAUKATOPHOTO MOKPBITUS OT BHEIIHUX BO3JECHUCTBUU
IIOBEPXHOCTH U3JEJINS ITOKPBIBAIOT 3AILUTHOM IIJICHKOM.

[Ipy nocTmKeHHM 3aJaHHOW TeMIEpaTypbl MHIMKATOP HEOOPATUMO MEHSET
CBOH LIBET.

TepMOUMHIMKATOPHBIE HAKIEHKH MOTYT OBITH Pa3aW4YHOro pasmepa u (HopMmsl,
B 3aBUCUMOCTH OT 3aJa4ll MMETh pa3HbId MOpPOr cpadaTblBaHUS, UMETh HECKOJIbKO
TEPMOUYYBCTBUTEIbHBIX METOK C Pa3HbIM IPEIETIOM CpabaThIBaHUS.

TepMOUMHAMKATOPHBIE HAKIEUKH MOTYT OBITh OJTHONO3UIIMOHHBIMHU, T.€. UMEIOT
OJIHY HWHJMKAIlMOHHYIO METKY M MHOIOIIO3ULIMOHHBIMU — HMEIOLIUE HECKOJIBKO

NUHAWKAIUOHHBIX MCTOK, HACTPOCHHBLIX HA PA3HBIC TCMIICPATYPHI.
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Pucynox 13. [Ipumepsl TEpMOUHIUKATOPHBIX HAKJIEEK Pa3IMUHbBIX
MIPOU3BOIUTEIICH

[IpruMeHeHrEe OHOIMO3UIIMOHHBIX TEPMOUHIMKATOPHBIX HAKJIEEK IO3BOJSET
KOHTPOJIMPOBATh MAaKCUMAJILHYIO TEMIIEPATypPy Ha JIEMEHTE AJICKTPOOOOPYI0BAHMUS.

[IppmMeHEeHrE MHOTOMO3UIIMOHHBIX TEPMOUHIUKATOPHBIX HAKJIEEK IO3BOJSAECT
ONPEICIIATh TeMIIEpaTypy 3JIEMEHTa AIIEKTPOOOOPYIOBAHUS KakK
cpenHeapupMETHICCKOS MEXKAY MOCISAHEH METKOM, N3MEHHUBIIICH IIBET, U MIEPBON —
HE U3MCHUBIIIEH.

TepMOMHINKATOPHBIE KPACKH, B OTIMYHWE OT TEPMOMHJIMKATOPHBIX HAKJIEEK,
MOXHO HAaHECTH Ha TIOBEPXHOCTH WJIM DJJIEMEHTBI dAJIEKTPOoOOOpYdO0BaHMS,
HEJOCTYIIHbIE  JJI1 YCTAHOBKM TEPMOWHIMKATOPHBIX  HAKJIEEK, HaIpUMeEp,
NPy  CIIOXKHOW KOHQUTYpallMd WA OTPAaHUYCHHOM TIPOCTPAHCTBE BHYTPH

QJICKTPUYICCKUX IIUTKOB. KpaCKI/I MOXHO HAHCCTH Ha ITOBCPXHOCTH KOHTPOJIHUPYEMOI'O
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sjieMeHTa 0o0Jiee TOHKHUM CJIOEM, B PpE3yjabTaTC YCro BO3paACTACT CKOPOCTH

cpabaThIBaHUSI.

Pucynok 14. [Ipumep UcnonHEeHUsI TEPMOUHIUKATOPHBIX KPACOK

TepMOMHUAMKATOPE TPUMEHSIOTCS ISl  KOHTPOJI TEIUIOBOTO  PEXUMa
AJIEMEHTOB AJIEKTPOYCTAHOBOK.

TepMouHIMKATOPHl MPUMEHSAIOTCS JUIsi  OOHapy>KEHUST ¢ PETUCTPALMH
MIEPETPEBOB AJIEMEHTOB AJIEKTPOOOOPYIOBAHUS WM BJIEKTPONPOBOJIKH, B TEPBYIO
ouepe/ib, BOJIU3U PJIECKTPUIECKUX KOHTAKTOB, KOHTAKTHBIX COCAMHEHHI.

TepMouHaMKAaTOPHI HE TPEOYIOT CHEIUATBEHOTO TEXHUYECKOTO 00CITY KIUBAHUS.

3amure TOMJIEXKAT AIEMEHTBHl  DJIEKTpPoOoOOpYIOBaHUS, M  KOTOPBIX
HOPMAaTUBHO-TEXHUYECKUMHU JOKYMEHTAMH yCTaHOBJIECHBI HAMOOBIIHE JTOMYCTHMbBIC
TEMIIEpPaTyphl HATPEBa, a TAKIKE DIIEMEHTHI SJIEKTPOOOOPYI0BAHMS, TIEPETPEB KOTOPHIX
MOXET MPUBECTH K aBapUM WJIM BO3TOPAHHUIO (HE3aBUCHUMO OT HaJW4usi TPeOOBaHUIA
HOPMAaTUBHBIX JOKYMEHTOB).

TepMouHAMKATOPHI ~ HAHOCAT  HA  DJIIEMEHTHI  DBJIEKTPOOOOPYIOBaHUSA,

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

[Topor cpabatbiBaHMsI TEPMOUHIUKATOPOB BBIOMPAETCS UCXOAS U3 TPEOOBAHUN
HOPMAaTUBHO  TEXHUYECKOM  JOKYMEHTalMH JUIsi  KOHKPETHOTO  3JIEMEHTa
ANEKTPOOOOPYIOBAHUS, TEXHUUYECKUX XapaKTePUCTUK U  PEKUMOB  pabOTHI
ANEKTPOOOOPYTOBAHUS.

Tak Kak TEpMOMHIUKATOPHI HE SIBISIOTCS BOCCTAHABIMBAEMBIMH HU3ACIUSIMU,
MOCJIe PEeTruCTpalii HMH IeperpeBa cpabOTaBIIME TEPMOMHIUKATOPHI IMOAJIEKAT
3aMEHE Ha HOBBIE.

Heo0xonuMo KOHTPONIHPOBATH CPOK HMCIOJIB30BAHUS TEPMOUHIUKATOPOB.
[Ipu ucteueHnu cpoka UCIOIH30BAHUS, TEPMOUHIUKATOPHI HEOOXOIMMO 3aMEHUTD Ha
HoBbI€. [lociie 3aMeHBbI cienaTh OTMETKY B KypHAJIE.

TepMoUHANKATOPBI SABJISIFOTCS HEBOCCTAHABIMBAEMbIMU u
HEPEMOHTONPUTOAHBIMU  u3AenusiMu  (mokpeitusimu).  [lpm  cpabarbiBanuu
TEPMOMHAUKATOPA, €r0 CIEAYET YIaduTh U 3aMEHUTh Ha HOBOE U37eiHe (IOKPBITHE).
OkpaivBaHue TEPMOUHIMKATOPHBIX METOK B PE3YJIbTaTe BO3ACHCTBUS TEMIIEPATYPbI

HEoOpaTuMo.

TepmocucreMbl
TepMOCI/ICTeMH NpCaHa3sHa4YCHbI AJIA paHHCTO aBTOMAaTHYCCKOI'O O6H&py>KeHI/I$I
IIOXKAapOOIIaCHBIX CHTyaHHﬁ, BO3HHUKAOMMKX BCICACTBUC IICPCTPCBA IJJICMCHTOB

AIEKTPOYCTAHOBOK: KOHTAKTHBIX COCAMHEHUMN, MPOBOAOB, KabeseH (B T.4. KOHIEBOM
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apMaTypbl) M UIWMH, DJJICKTPUYECKUX amnmnapaToB, BBOJHBIX pPacHpeaeIUTEIbHBIX
mKkagoB, IIUTOB C AJIEKTPOOOOPYAOBAHHMEM, WHOTO 3JIEKTPOOOOPYIOBAHUS
U HUX DJJIEMEHTOB, TJi¢ BO3MOXHO IMPEBBIIICHUE TEMIEpATyphl 000PYyIOBaHUS
B HEIIITATHOM pPEeXUME pabOThl WU MPU MOABICHUU AcheKTa.

CucTtemMbl OCYIIECTBISIIOT HEMPEPHIBHBIA KOHTPOJIbL TEMIIEpAaTyphl HarpeBa ¢
CUTHAJIM3aIMell O MPEBBIIIEHUN YCTAHOBJICHHBIX MTOPOrOB U Mepeaadeit nudopmMauu
Ha MyJbT EHTPATU30BAHHOTO HAOIOICHHUS, T/I€ OCYIIECTBISETCS MPUEM TPEBOKHBIX
U3BelIeHN 00 OOHAPY)XEHHBIX MEeperpeBax ¢ JATYMKOB, OTOOpakeHue (MHIUKAIKSA)
COCTOSIHUSI U PETUCTPAIUS COOBITHIA.

Tepmocuctemamu  MoryT  ObITb  O0OpPYJOBaHBl  AJIEKTPOYCTAHOBKH,
JUIS KOTOPBIX HOPMATHBHBIMH JOKYMEHTAMU YCTAHOBJIEHBI HAUOOJIbIAs TOMyCTUMAs
TeMIiepaTypa Harpena, a TaKKe AIIEMEHTHI AIEKTPOOOOPYI0BAHUS

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

Pucynok 16. [Ipumep cuctemsbl, COCTOSIIIIEH U3 TEPMOAKTUBUPYEMOM
ra3oBbIIEIAIONICH HAKIEHKU U CIIEHUAIM3UPOBAHHOTO Fa30BOr0 AaTYMKa

B kagecTBe yCTpONCTB OOHApy’)KEHHUS MPEBBIIICHUS TEMIIEPaTyphl B Pa3HBIX
CHUCTEMax MOTYT BBICTYIIaTh pa3JIM4HbIE NaT4yvKd. Hampumep, TepMoakTUBHpYyEMbIE
ra3OBBIACISIONINE HAKJICHMKH, IPU HAarpeBaHUHW KOTOPBIX [JI0 ONPEAECICHHOU
TEMIIEPATypPhl BBIACISAETCS CUTHAIBHBIN Ta3, YJABIMBAEMBIN CIIEHUAIN3UPOBAHHBIM
ra3oBbIM JAaTYUKOM, MEPEAAOIIMM CHUTHAJ O IMEPErpeBe Ha KOHTPOJIBHO-NPUEMHOE
YCTPONCTBO; OECKOHTAKTHBIE WH(paKpacHbIE MATYUKH, ITATYUKH TEMIEPaTypHI,
YCTaHaBJIMBAECMbIE HETIOCPEICTBEHHO Ha KOHTPOJINPYEMBIN AIEMEHT

3JIEKTPOOOOPYTOBAHHUS.



o
I o 0
o
1. Ob6epHuTe HaKNeNKN BOKPYr KOHTaKTOB
1 YCTAHOBUTE Fa30BbIN AATUMK

'oool"

70°C

2. Tlpu HarpeBaHWM MHANKATOPHbIE
METKM HEOBPATUMO U3MEHAIOT LIBET

ar 1
l"azorenepupyromire
HAKJIEHKH, pa3MeIleHHbIE Ha
CHJIOBBIX  KOHTAakKTax, a
TaKke CMOHTHUPOBAHHBII
Tra30BLIi IaTYNK B
ANEKTPOIIUTKE

75

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 wHIWKATOPHBIE
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

Pucynox 17. [lomaroBasi cxema paO0Tbl CUCTEMBI HEIPEPHIBHOTO KOHTPOJIS
TEMIIEpaTypbl HA OCHOBE TEPMOAKTUBUPYEMOM Ta30BBIIEISAIONICH HAKIICHKH
U CHEIUAIM3UPOBAHHOIO Fa30BOTO JaTUHKa

KpOMe TOro, TCpMOCHUCTCMBI MOJKHO HUCIIOJIB30BATh KaK CUCTCMbI MOHHUTOPHHI'A

HO)KapHOﬁ 0e301acHOCTH QJICKTPOYCTAHOBOK, 3a CUCT PAHHCTO O6Hapy}K€HI/IH TOYCK

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

B MCCTaX YCTAHOBKHU NATYHUKOB.

Pucynoxk 18. [Ipumep cucTeMbl MHOTOKaHAITLHOTO OECKOHTAKTHOTO
TEMIEPATYPHOTO KOHTPOJISI HA OCHOBE O€CKOHTAKTHBIX TUPOMETPUUECKUX
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 TEMIOBU3MOHHON JAMArHOCTHUKUA  JIEKHUT TEIJIOBOM  METOJ
HEpa3pyIaoIEero KOHTPOJsI, T.€. TEIUIOBUSMOHHBIE OOCIENOBaHUS C IIEJIBbIO
BBISIBJICHUSI  MOXApOOTACHBIX YYacTKOB M y3JI0OB B  3IJIEKTPOOOOPYIOBaHUHU
U DJIEKTPOIPOBOIKE.

B kadecTBE TEXHMYECKOTO CpEICTBA TEIUIOBU3MOHHOW  JUArHOCTUKH
MIPUMEHSIETCS TEIJIOBU30p. TEMI0BU30p — 3TO ONTUKO-3JEKTPOHHBINA U3MEPUTENBHBII
npudop, paboTarmuii B MHPpaKpacHOU 00JIaCTH AIEKTPOMArHUTHOTO CIIEKTpA.

Pucynoxk 20. [Ipumep npoBeaeHUs TEIIOBU3MOHHOIO KOHTPOJIS AIEKTpolIKada
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Kpatko MeTon TEmIOBU3MOHHOW JIMarHOCTUKM IOXKAPHON 0€30MmacHOCTH
AKCIUTYaTUPYEMOTO 3JIEKTPOOOOPYAOBAHUS MOYKHO OIUCATh CIEIYIOIIUM OOpa3oM.
Kaxnpiii 0ObEeKT uMeeT TeMmiiepaTypy, NMPUYEM B pa3HbBIX TOYKaX OHA pa3Has.
Kaxk npaBuiio, OTKIIOHEHUE TEMIIEPATYPHI B Ty WIIK UHYIO CTOPOHY CBHUJIETEIBCTBYET O
KaKOH-TO HEOJHOPOJHOCTH, eekre. TernnoBu3op Kak BUAEOKaMepa 0XBaThIBAET BCIO
naHopaMmy OOBEKTa, BBIBOAUT HA B3KpaH W (PUKCHUPYET B MaMITH BECh CHEKTP
€ro Temmeparyp, npeodpasys B TepMOTrpaMMy, T.€. KAPTUHKY TeMIlepaTyp, KOTopas
HAallOMUHAET HeratuB IBETHOM (¢oTorpaduu, rAe KaxAbld OTTEHOK I[BETa
COOTBETCTBYET OIPENEICHHON TEMIIEpaType.

HeocnnopumbiMu ~ mpeuMyniecTBaMd  TEIJIOBU3UOHHOTO  OOCJEI0BAHMS
ABJIAIOTCS: OOBEKTHMBHOCTH M TOYHOCTb IOJy4YaeMbIX JaHHBIX, O€30MacCHOCTb
(nmpumeHnsieTcs OCCKOHTAKTHBI  METOon), He  TpeOyeTcss  OTKIIOYEHHE
AJIEKTPOOOOPYIOBaHMSI U TOArOTOBKU pabouero mecra. OaHako, A 601ee TOUHOro
TEIUIOBOTO KOHTPOJISI HEOOX0AMMa 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 JAedeKkTa, IpeIBApUTEIbHO ONPEAEIUuTh CTENeHb Je(PEKTHOCTH.
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 OTKPBITHIX 3JIEMEHTOB 3JIEKTPOOOOpPYNOBaHUS, TAKUX KAK KOHTAKTHbBIE
COEIMHEHMSI B 3JEKTPUUYECKUX IIUTKAX U BBOAHBIX IIUTaX, HO U COCTOSIHUE PO3ETOK
U BBIKJIIOUATENEH, KOTOPBIE 3aKPBIThl KOPITyCaAMHU, a TAKXKe dJIEKTPUUECKUX MPOBOJIOK,
BBIINOJIHEHHBIX Pa3IMYHBIMU CIIOCOOaMH.
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—239
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Pucynok 21. IIpumep TepmorpaMmMbl KOHTAKTHBIX COEJUHEHUN C TEMIIEPATYPHOU
HIKAJION
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CyTh TEIJIOBU3MOHHOM JUArHOCTUKH 3aKIIOYaeTcss B  OECKOHTAKTHOM
perucTpanuu TEMIEPATYpHOrO IMOJs Ha IMOBEPXHOCTH OOBEKTa H3MEPHUTENIbHOU
arnrmaparypor, IMOCTPOEHHMM M aHajiu3€ TEepMOrpaMM C HCIOJb30BaHueM OBM
UIsl oOHapyXeHus M Kiaccupukauuu ne@eKkToB W NpuHATHS peuieHus. Hanuuume
nedeKkTa mpu TakOM JUArHOCTUKE XapaKTepU3yeTCsl aHOMAaJbHBIM IOBBIIIEHUEM
TeMIlepaTyphl B 1€PEKTHOM 30HE MO CPAaBHEHUIO C UCIIPABHBIMU 00JIaCTIMU.

VYcnoBuss ¥ MOPSAOK  MPOBEACHUS  TEIUIOBU3MOHHOM  JTMAarHOCTUKHU
AKCILTYaTUPYEMOTO  3JIEKTPOOOOPYAOBAHUS O KWJIBIX U  OOIIECTBEHHBIX 3JaHUU
YCTAHABIMBAIOT  METOAMYECKHE  pexkoMeHpauuu  [6]. OHM  HampaBiEHBI
Ha TOpoQUIAKTHKY TMOXAapHOM OEe30MacHOCTH 3JEKTPOOOOPYIOBAHMS  KUJIBIX
U OOILECTBEHHBIX 3J]aHUN U TO3BOJSIOT KOHTPOJMPOBATH M OLICHUBATH COCTOSIHUE
MOKapHO 0€30MacCHOCTH AJIEMEHTOB 3JEKTPOOOOPYAOBAHMS, KOTOPHIE paHee He
MOTJM OBbITh 00CJI€IOBAaHBI, TAKUX KaK: PO3ETKH, BBIKJIIOYATENIN U DJIECKTPUUYECKUE
NPOBOAKM BBITIOJIHEHHBIX PA3JIMYHBIMU CIOCOOAMHU, YTO SIBISETCA AaKTyallbHBIM
MOMEHTOM B  00Oiacthd  oOecredeHus MMOKapHOM  O€30MacHOCTH  SKHJIBIX

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 JOCTAaTOYHO 3aTSAHYTh, 3a4UCTUTh, 3aMCHHTH
00JITOBOE COEIMHEHUE WU TIepepacpeAeuTh Harpy3Ky U AedeKT Oy1eT yCTpaHeH.

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

MCTOANYCCKHUX peKOMeHHaHHﬁ.
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B kauecTBe KpUTEpHEB OLEHKH IOKapHOH OE€30MaCHOCTH 3JIEKTPUUYECKUX
U3IeIUM  MOXKET OBbITh MPUHATO 3HAYEHUE TeMIepaTypbl WIM MPEBLIIICHUS
TEMIIEpaTyphl, YCTAHOBICHHOE B CTaHAApTax Ha KOHKpeTHoe u3aenue. Kpome toro,
KPUTEPUHU OLIEHKH TMOXKapHOM O€30MacHOCTH NpPH TEIJIOBU3MOHHON JHArHOCTHKE
IIPUBEJICHBI B METOIUYECKUX PEKOMEHANHUSIX [6].

Jlnarnoctuka 3J1eKTpooOOpPYyJOBaHUSl TEIJIOBBIM METOAOM HEPa3pyILIAIOLIEro
KOHTPOJIs (TETTIOBU3UOHHAS IMarHOCTHKA) JOJHKHA MPOBOAUTHCS OpUrasion He MeHee
2 yenoBek. Bce unensl Opurajpl JOMKHBI OBITh ATTECTOBAHBI M0 TEINIOBOMY METOIY
Hepa3pylaronero KOHTpos. XoTs Obl OUH pabOTHUK JOJKEH OBITh aTTECTOBAH HE
Huxke, yem 1o Il kpanudukaimoHHOMY YpOBHIO IO TEIUIOBOMY KOHTPOJIIO B CUCTEME
Pocrexnanzopa.

Jist  mpoBeAeHUS TEIMIOBU3MOHHOW JIUArHOCTUKM MOTYT TPHUBJIEKATHCS
CTOPOHHHE OpraHu3alii, AKKPEAUTOBAHHBIE B YCTAHOBIEHHOM TOPSIKE HA TETIOBOM

MCTO HCPA3ZPYHIAOIICTO KOHTPOJIA.
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