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BBenenue

Jona w4yumcma moxkapoB, mnpousomequux B Poccuiickon  @Denepaunu
OT DJIEKTPUUYCCKUX U3ACIIUNA U YCTPONCTB B 3TaHHSIX H COOPYKEHHUSX, OT OOIIET0 Yrciia
MOKapOB B 3JMaHUSIX W  COOPYKCHHSIX  OCTaeTCSd  CTAaOWJIBHO  BBICOKOM
u cocrasiser oonee 34 %.

HauGompIiee 4uciio moxapoB OT 3JIEKTPOOOOPYIOBAHUS €KET'OTHO MTPOUCXOIUT
Ha OOBEKTax XKHUJIOTo cekTopa. Mx monst cocraBinser mopsaka /4 % ot oOmero
KOJIMYECTBA MOXKAPOB IO JICKTPOTCXHHUCSCKUM TIPHUHNHAM.

OcHOBHas 4YacTh MOTHOIIMX JIFOJCH Ha TOXKapax OT 3JIEKTPOOOOpYIOBaHUS
NPUXOAUTCS Ha TIOXKapbhl B 3JaHUSX U COOPYKEHHSX kuioro cexkropa — 94,8%
OT 00IIero 4ucja MOTHOIIMX HA IMOXapaX, BO3HHUKIIMX IO AJICKTPOTEXHUYCCKUM
PHYHHAM.

Cpenn BUJIOB OOBEKTOB JKHJIOTO CEKTOpa HAWOOJIBIIEE KOJUYCCTBO IOXKApPOB
OT DJIEKTPOU3JIETUN M YCTPONCTB €XKETroAHO MPOUCXOJIUT B OJHOKBAPTHUPHBIX
M MHOTOKBAaPTHUPHBIX OKWJIBIX JIoMax # cocTaBiusieT okoino 43 % wu 33 %
COOTBETCTBEHHO.

B 3pmaHuax u coopyxeHHsX OOIIECTBEHHOrO Ha3HAYEHUsS JOJS TOXKapoB
OT AJIEKTpooOOpyIOBaHUsI cocTaBwiia Oosiee 52 % oOT o0miero yuciaa Moxapos
Ha JTaHHBIX 00BEKTAX.

Jons d4wucna mOrHOmMMX JIIOJIEH Ha TMOXKapax oOT AJIEKTPooOOpyIOBaHUS
B OOIIECTBEHHBIX 3maHMsAX coctaBuiaa 19,0 % or oOmiero 4ymcia MOTHOMIMX Ha
Mokapax Ha JaHHBIX OOBEKTaX.

Pacripenenennss  3HadeHWil  mokaszareneid  OOCTaHOBKM € TOXKapaMw,
npousomeamumu B Poccuiickoit @eneparuu B nepuon 2016-2021 romoB B Kuiaom
CEeKTOpE W 3JaHUSAX U COOPYKEHHSIX OOIIECTBEHHOTO HAa3HAYEHUsS, HCTOYHHKOM
BO3HUKHOBEHHUSI KOTOPBIX SIBISUIOCH  AJIEKTPOOOOpYyIOBaHHE, IO CYOBEKTaM

Poccuiickoit denepainyu npeacTaBieHbl B Tadaunax 1 u 2.



no cyobektaMm Poccuiickoit denepanuu

Tabnuna 1
Pacnipenenenue 3HaueHHi oka3aTesneil 00CTaHOBKH C MOKapaMu, TPOU30LIEAIIUMHU
B Poccuiickoit @enepaunu B nepuoa 2016-2021 rooB B xKuI0OM CEKTOPE,

HNCTOYHHUKOM BOSHUKHOBCHUS KOTOPLBIX ABJIAIOCH 3H€KTpOO60pYI[OBaHI/Ie,

Kou-Bo Toasn IHoruodmao Toas
PeiiTunr Cyobexkt PO noKapos, | ~o > | PediTHHT Cyobext PD JIoei, o ’
el ° qell. 0
1 MockoBckast 001acTh 16 861 7,63 1 MockoBckast 001acTh 738 6,70
2 Pecrrybrmxa 8 302 3,76 2 CBepaioBcKast 00J1acTh 417 3,79
Bbamkoprocran
3 YensOuHckas 001acTh 6728 3,04 3 Pecniybnuka barkoprocran 382 3,47
4 Upkyrckas obnacTb 6 598 2,99 4 Hpkyrckas obnactb 358 3,25
5 Jlenunrpaackas 00JacThb 6 452 2,92 5 JlenuHrpaackas 00J1aCTh 342 3,11
6 r. Mocksa 6 048 2,74 6 KpacHosipckwmii kpait 342 3,11
7 KpacHospckwii kpait 6 012 2,72 7 HoBocubupckas obnacts 297 2,70
8 KpacHonmapckuii kpaii 5905 2,67 8 Hwmxeropojckas o6nactb 274 2,49
9 Caep/utoBckast 00J1acTh 5693 2,58 9 Yenabunckas o01acThb 272 2,47
10 Camapckas obnacthb 5570 2,52 10 PocroBckas o0sacTe 256 2,33
11 Pecniy6nuka Tatapcran 5400 2,44 11 KpacHopnapckuii kpaii 244 2,22
12 HoBocubupckas oodnactb 5302 2,40 12 TroMeHckast 00J1acThb 233 2,12
13 [pumopckwuii kpaii 5166 2,34 13 [Mepmckuit kpaii 232 2,11
14 Kemeposckast o6macts - 4945 2.24 14 KemepogBckas obnacts - 230 2,09
Kysbacc Kyzbacc
15 Hmxeropockas o0nacTb 4823 2,18 15 Camapckast 001actb 222 2,02
16 Aunraiickuii kpaii 4583 2,07 16 Pecniy6niuka Tatapcran 214 1,94
17 PocroBckas o6nacts 4326 1,96 17 CaparoBckas 0051acTh 204 1,85
18 XabapoBckuii kpaii 3990 1,81 18 XabapoBckuii kpaii 199 1,81
19 CaparoBckast 0011acTh 3862 1,75 Cpennee no cy6nexram 195,7
Ypaabckoro @O
20 Boponesxckast 0651actb 3819 1,73 19 TBepckas obnacthb 190 1,73
21 Iepmckuii kpait 3751 1,70 20 Bonrorpasckas 001acTh 184 1,67
22 Bonrorpasckas 001acTh 3706 1,68 21 IIpumopckuii kpaii 182 1,65
Cpennee no cyobekram
23 Openbyprckas 001acthb 3652 1,65 TpuBoskcKoro DO 179,3
Cpennee no cyobekTam N .
Vpasbekoro ®O 3631,0 22 Anraiickuii kpait 173 1,57
24 r. Cankt-IlerepOypr 3609 1,63 23 Kuposckas ob1acts 173 1,57
25 Tromenckas o6iacTb 3459 1,57 Cpennee o cyGnexram 172,3
Cuoupckoro ®O
Cpexnee no cynexram 3423,7 24 Boponexckas obmacts 168 1,53

Cudupckoro ®0




Koua-Bo Toas IToru6so Toas
PeiiTunr Cyobext PO noKapos, |~y > | PefiTuHT Cyobext P® (378 % i
el. qeJr.
Cpennee 1o cyobekram
TpuBo:tkckoro ®O 3396,1 25 Openbyprckast 001acTh 161 1,46
26 Owmckas 00acTb 3130 1,42 26 Owmckas 001acTb 156 1,42
g7 | Xaumb-ManCHHCKHE aBT. | 545 | 198 | 97 r. Mocksa 151 | 1,37
okpyr - FOrpa
Cpennee o cyobekTam
IenTpabHoro @O 28849 28 Yamyprckas PecyOnuka 145 1,32
28 Bnagumupckas 006acTb 2 686 1,22 29 Ilensenckas o6acTsb 142 1,29
Cpezujee HP cybnexram 2591,2 30 Bnamumupckas obnacte 141 1,28
Poccuiickoii Pegepanun
29 TBepckas ob6nacth 2416 1,09 Cpennee no cybnexram 137,9
enTpanbHoro ®O
Cpennee no cyobekram
FOmnore ®O 2 281,6 31 Kypranckas 0051acThb 130 1,18
30 CTaBpONOIbCKUIN Kpai 2194 0,99 32 ApxaHrenbckas 00J1aCTh 130 1,18
31 Kypranckas oonactb 2126 0,96 33 Bomoronckas odnacts 130 1,18
32 ITen3enckas 00nacThb 2075 0,94 34 Hosroposckast 00J1acTh 130 1,18
33 Kupogrckas obnacts 2 057 0,93 Cpemjee “? cybrexram 129,2
Poccuiickoii Penepaunun
34 VnbsaHOBCKas 001acTh 2038 0,92 35 TamGoBcKas 00J1acThb 125 1,14
35 Y amyprckas PecriyOnunka 2012 0,91 36 Pecniyonuka Caxa (SkyTus) 122 1,11
36 3abaiikaibCKuii Kpai 2 006 0,91 37 3abaiikanbCKuil Kpaii 121 1,10
Cpennee no cyobekram
Cesepo-3anaoro DO 1920,8 38 Pecny6nuka Bypsarus 121 1,10
37 TamGockas oonacts | 1917 | 087 | 39 Hysamckas Pecnybuia - | 419 | 4 og
Uypamus
38 MBanoBcKkas 001acTh 1903 0,86 40 r. Cankr-IlerepOypr 117 1,06
39 Pecnybmmka Caxa 1881 | 085 | 41 Kastykekas 061acts 12 | 1,02
(Sxyris)
40 Jlunenxas o6yacTe 1807 0,82 42 VibaHOBCKas 001acTh 111 1,01
Cpennee no cyobekTam
41 Tynbckast obnactb 1801 0,81 I0sxm0r0 ®O 110,5
42 Amypckast 00acTb 1754 0,79 43 Psazanckas oGnactb 110 1,00
Cpennee mo cyobexkTam
43 Bpsirckas obnacts 1736 0,79 Cesepo-3ananoro ®O 101,0
Cpennee no cyGnexram 1734,2 44 Tynbckast 00macTh 100 0,91
JaabHeBocTOuHOr0 PO
44 Benroposckast 06actsb 1730 0,78 45 ActpaxaHckasi 001acTb 100 0,91
45 ApxaHrenbckasi 001acTh 1714 0,78 Cpennee no cy6nekram 86,7
JanbHeBocTouHOro ®O
46 Pecniy6nuka Kpeim 1713 0,78 46 JIunenkas o6acTe 86 0,78
47 Pecrry6nuka Bypsitus 1701 0,77 47 Awmypckas o0macTb 84 0,76
48 Mypmanckas obnacts | 1668 | 0,75 | 48 Xanrer-Mancuiickuii ar. 81 | 074
okpyr - FOrpa
49 Bonoroackas o6iacts 1664 0,75 49 Benroponckas obmacts 81 0,74




Koa-Bo

IToru6.so

PeiiTunr Cyobext PO MOKaPOB, I[gzﬂ’ PeiiTunr Cyobext P® (378 I[gzﬂ,

el. qeJr.
50 Hysamckad Pecrrybmia - 1636 0,74 50 CTaBpOnONIbCKHUN Kpaid 80 0,73

Uysamus
51 Psa3anckas oGnactb 1519 0,69 51 Kypckas obnacts 80 0,73
52 SpocnaBckast 00acTh 1474 0,67 52 Pecrry6iinka Mopnosust 79 0,72
53 AcTpaxaHckasi 00J1acTh 1468 0,66 53 HBaHoBCKast 00J1acTh 78 0,71
54 Kamyxckas 061actsb 1463 0,66 54 BpsiHckast obnacth 77 0,70
55 Kypckast obnactb 1435 0,65 55 Pecniyonuka Kpbim 76 0,69
56 Tomckast 0051acTh 1422 0,64 56 Pecniyouka Komu 74 0,67
57 Hosropojckas odnacts 1413 0,64 57 OpioBckast 00J1aCTh 72 0,65
58 Pecrry6onuka Mopnosus 1362 0,62 58 Pecniybnuka Kapenus 70 0,64
59 Pecny0Onuka Jlarectan 1332 0,60 59 IIckoBckas o0nacTh 69 0,63
60 Pecny0Omnuka Kapenus 1307 0,59 60 SpocnaBckast 001acTh 68 0,62
61 CMoneHckas 001acThb 1304 0,59 61 ToMckas o0nacTb 67 0,61
62 Pecny0Omnmka Xakacus 1226 0,55 62 CMoneHckas 001acThb 63 0,57
63 TIckoBckas 001acTh 1204 0,54 63 Pecniyonuka Xakacus 60 0,55
64 Pecriy6nuka Komu 1149 0,52 64 Pecniyonuka Mapwuit On 52 0,47
65 YeueHckas PecriyOnnka 1103 0,50 65 CaxanuHckas 001acThb 43 0,39
66 CaxanuHckas 00J1acThb 1088 0,49 66 Kocrpomckas obnactb 43 0,39
67 Opuosckas o6IacTs 1050 | 048 | 67 #mario-HexelkuH asT. 41 | 037
OKpyT
68 Pecriy6niuka Mapuii On 1 006 0,46 68 Pecniy6nuka Jlarecran 31 0,28
69 Kocrpomckas obnactb 960 0,43 69 Kanununrpanckas obnacts 27 0,25
Cpennee no cyobekTam
CeBepo-KaBka3sckoro 899,4 70 Kamuarckuii kpait 27 0,25
DO
70 Kanusurrpanckas 870 | 039 | 71 Epefickas aBT. o61acTs 5 | 023
00J1acTh
71 | Kabapmmo-bamkapexas | o0 | ga5 | 45 Pecny6imka Thisa 23 | 021
Pecniybninka
72 SImano-Henenkuii aBT. 737 0,33 Cpennee no cyobekTam 20,4
OKpYT' Cesepo-KaBka3zckoro @O
73 Pecriy6nuka TriBa 569 0,26 73 MypMmaHcKkasi 0071aCTh 20 0,18
74 Kamyarckuii kpait 514 0,23 74 Marazganckas o0nacTb 20 0,18
75 Pecriy6nuka Ajpirest 500 0,23 75 Pecniybnivka Antait 17 0,15
76 Espeiickas aBT. 001acTh 495 0,22 76 Kabapmuro-bankapckas 16 0,15
PecnyOnuka
77 PecnyOnuka Anrait 450 0,20 77 r. CeBacToIoib 12 0,11
78 Pecrybmia Cenepras 434 0,20 78 PecryGiuka Azpirest 10 0,09
Ocerus - Ananus

79 Marananckas 001acTh 406 0,18 79 UyKOTCKUI aBT. OKpYyT 10 0,09




Kou-Bo Toas IToruomao Toas
PeiiTunr Cyobext PO noKapos, |~y > | PefiTuHT Cyobext P® (378 % i
el qel.
80 r. CeBacroIoib 367 0,17 80 YeueHckas PecryOnmuka 6 0,05
81 Pecrry6nuka Murymerust 283 0,13 81 Pecriy6ninka MHrymerus 5 0,05
82 PecnyOnuka KaaMbrkus 268 0,12 82 Pecrybmika Cebephas 4 0,04
Ocerus - Ananus
83 Kapauacso-tepxecckas 179 0,08 83 Pecniyonuka Kanmbikus 2 0,02
Pecrrybnnka
84 Heneuxuit aBT. OKpyr 79 0,04 84 Heneukuit aBT. okpyr 2 0,02
N KapauaeBo-Yepkecckas
85 UyKOTCKHIA aBT. OKpYT 75 0,03 85 Pecry6iika 1 0,01
Tabnuma 2

Pacnipenenenue 3HaueHMI MOKa3aTesne 0OCTAaHOBKY C TOKapaMu, IPOU30LIEAIINMHU
B Poccuiickoit @eneparuu B nepron 2016-2021 rogoB B 31aHUAX, COOPYKEHUIX
00I1IeCTBEHHOTO Ha3HAYEHU S, ICTOYHUKOM BO3HUKHOBEHHS KOTOPBIX SBJISIIOCH

AIEKTPOOOOPYI0BaHKE, IO cyOhekTaM Poccuiickoit deneparuu

KoJu-Bo Toas Ioru6mao Toas
PeiiTunr CyobekT PO NMOKAPOB, % > | PeliTmHr Cyobekt PO JIofiei, % ’
ell. yell.
1 r. Mocksa 1682 8,99 1 r. Mocksa 12 14,12
2 MockoBckas 001acTh 895 4,78 2 MockoBckas 001acTh 10 11,76
3 r. Cankr-TlerepOypr 724 3,87 3 [Mpumopckwmii kpait 7 8,24
4 KpacHonapckuii kpait 599 3,20 4 r. Cankr-IlerepOypr 5 5,88
5 Pecniy6nuka Bamkoprocran 559 2,99 5 Upkyrckas obnactb 5 5,88
6 KpacHosipckuii kpaii 545 2,91 6 Owmckast 0071acTh 5 5,88
7 Upkyrckas odnacTb 545 2,91 7 ActpaxaHckas 001acTb 4 4,71
8 Thprvopexuii Kpail 520 2,78 8 #mano-HexelkuH asr. 3 3,53
OKpYT
9 Yenabunckas 00J1acThb 509 2,72 9 Pecniy6ninka TriBa 3 3,53
10 XabapoBckuii kpaii 503 2,69 10 KpacHosipckuit kpaii 2 2,35
11 HoBocubupckas o6macTb 442 2,36 11 YensbuHckas 001acTh 2 2,35
12 Camapckas 00nacthb 399 2,13 12 HoBocubupckas ob1acTb 2 2,35
13 PocroBckas o6nacth 367 1,96 13 PocToBckas o6nactb 2 2,35
14 Pecniy6nuka Tatapcran 343 1,83 14 CaparoBckasi 0011aCTh 2 2,35
15 XanTe1-Mancuickuii apr. 313 1,67 15 Hwmxeropopackast obmactsb 2 2,35
okpyr - FOrpa
Cpennee no cyobexkram
16 CaparoBckas 061acTs 309 1,65 Cubmpcioro ®O 1,8
17 Onicxas oGmacth 204 | 157 Cpeance no eyouextam |

HenTpansuoro O




Kou-Bo Toast IToruomao Toas
PeiiTunr Cyobexkt PO MOKaPOB, % > | PefiTuHT Cyobext P® (378 % i
ell. qel.
18 Hwmxeropopckas o0nacth 292 1,56 16 Pecrrybmia 1 1,18
Bamkoprocran
19 Keweposcias obnacts, - 291 1,56 17 XabapoBckit Kpait 1 1,18
Kysbacc
20 Bonrorpajckas ob6nacth 283 1,51 18 Camapckast 001acTh 1 1,18
Cpennee 1o cyobekTam
Cubmpeioro DO 281,7 19 Bonrorpanckast o0imacth 1 1,18
21 AnTaiickuil kpaii 270 1,44 20 AnTaiickuil kpait 1 1,18
22 Ilepmckuit kpait 268 1,43 21 ITepMmckuii xpait 1 1,18
Cpennee 1o cyobekram 262.7 Cpennee no cyobekram 10
Ypaabckoro ®O ' Ypaiasckoro ®O '

23 Boponexckas odiaactsh 260 1,39 22 Boponexckas 001acTh 1 1,18
Cpennee 1o cyobekTam 2537 Cpennee no cyobexkram 10
IlenTpajasHoro @O ' IOxHoro @0 '

24 TiomencKas o61acTh 242 1,29 Cpenuee n quﬁ"e““‘”' 1,0
25 Pecny0mnrika Kpbim 241 1,29 23 Caep/utoBcKas 00actb 1 1,18
Cpennee no cyobekram
IpuBokcioro GO 230,1 24 Awmypckas o0nactb 1 1,18
26 Pecniy6nuka Caxa (SIkyrus) 227 1,21 25 TBepckas obnactb 1 1,18
Cpennee no cyobekTam
FOmnore ®O 222,6 26 Bonorozckas odacTts 1 1,18
Cpennee o cyobekram P® 218,7 27 YabsiHOBCKas 001acTh 1 1,18
27 CaeputoBckast 00J1acTh 216 1,15 28 benropopckast obnacts 1 1,18
28 Pecniy6nuka [larecran 211 1,13 29 TamGoBcKas 00J1acThb 1 1,18
29 CTaBpOMONbCKUi Kpaii 210 1,12 30 Psazanckas o6nactb 1 1,18
30 OpenOyprckas 00nacTh 207 1,11 31 Pecriy6ninka Komu 1 1,18
31 3abaiikaibCKuii Kpai 190 1,02 32 Kocrpomckas obnactb 1 1,18
Cpenuee no cyGnextam 186,3 33 r. CeBacTonons 1 1,18
JaasHeBocTouHOr0 @O
32 ApxaHrenbckas 001acTh 185 0,99 34 Pecniy6ninka MHrymerus 1 1,18
i . Cpennee no cyobekTam
33 SImarno-Henenkwuii aBT. OKpyr 182 0,97 Janbuesoctounoro GO 0,8
34 Tomckas oGmacTs 180 | 096 Cpeiiee o cyobektam | ) 5
CeBepo-3anaanoro @O
Cpennee no cyobekram
35 Jlenunrpasckast 001acTb 177 0,95 TpuBoskcKoro DO 0,6
Cpennee no cyobekram
36 Awmypckast 001acTh 171 0,91 CeBepo-KaBka3sckoro 0,1
PO
Cpennee no cyobekTam . .
Cenepo-3ananoro ®O 164,6 35 Kpacnomapcknit kpait 0 0
37 AcTtpaxaHckas 00J1acTh 159 0,85 36 Pecrry6niuka Tatapcran 0 0
38 Trepexas o6IacTs 154 082 | 37 | Xanre-Mancuiickuii apr. 0 0
okpyr - FOrpa
39 Kwuposckas obmactp 153 0,82 38 Kemeposckad o6macts - 0 0

Kysbacc




10

Koxa-Bo Toast oru6Jo Toas
PeiiTunr Cyobexkt PO MOKaPOB, % > | PefiTuHT Cyobext P® (378 % i
el yel.
40 Pecrryonuka Bypsitus 153 0,82 39 TromeHckas obnacTh 0 0
41 Y amyprckas PecriyOnmka 152 0,81 40 Pecrry6onuka Kpeim 0
42 Bonoroackas o6iacts 147 0,79 41 Pecrybmaxa Caxa 0 0
(Slxytus)
43 Bnagumupckas 0061acTb 147 0,79 42 Pecniyonuka Jlarectan 0 0
44 MypmaHckast 00J1aCTh 146 0,78 43 CTaBpONONbCKHN Kpai 0 0
45 SpocnaBckas 001acTh 145 0,78 44 Openbyprckast 001acTh 0 0
46 Bpsiackas obnacts 139 0,74 45 3abaiikanbCckuil Kpaii 0 0
47 VnbsHOBCKas 001aCTh 138 0,74 46 ApxaHrenbckas 00JIaCTh 0 0
48 Tlensenckas oGnacTb 135 0,72 47 Tomckast o0nacTb 0 0
49 benropozckas od1acts 134 0,72 48 JlenuHrpaackas 00J1aCTh 0 0
50 Yeuenckast Pecriyommka 127 0,68 49 Kupogsckas obnactsb 0 0
51 CaxanuHckast 001acTh 124 0,66 50 Pecnyonuka Bypsitus 0 0
52 TamboBckas 00acTb 123 0,66 51 Y nmyprckas Pecriyonuka 0 0
53 Pazauckas oGacTtb 118 0,63 52 Biiangumupckas obnactb 0 0
54 ‘lysamckas Pecnybinka - 116 0,62 53 Mypmasckas 001acTb 0 0
Yysawmus
55 Tynbckas obnactb 115 0,61 54 SIpocnaBckas 00nacTh 0 0
56 Kypraunckas obnactb 114 0,61 55 Bpsiackas obnactb 0 0
Cpennee no cyobekTam

Cepepo-Kapkasckoro ®O 109,4 56 ITen3enckas obnacthb 0 0
57 Pecriy6nuka Kapenust 107 0,57 57 Yeuenckas Pecriyonuka 0 0
58 Pecriy6nuka Xakacus 105 0,56 58 CaxanuHckas 00/1acThb 0
59 Jlunenxas o6acTe 103 0,55 59 Hysamckas Pecriybmika - 0 0

Uysamus
60 Pecriy6nuka Komu 101 0,54 60 Tynbckas 06acTb 0 0
61 OpoBckast 001acTh 98 0,52 61 Kyprauckas obnacts 0 0
62 Pecniy6nuka TriBa 97 0,52 62 Pecniy6niuka Kapenust 0 0
63 CMoneHckas o0sacTb 96 0,51 63 Pecniybnuka Xakacus 0 0
64 Kabapmuro-Bankapckas 96 0,51 64 JIunenkas o6acTe 0 0
Pecnybnika
65 MBaHoBCKas 001aCTh 95 0,51 65 OproBckast 0071acTh 0
66 Kocrtpomckas obnactb 95 0,51 66 CMoneHcKas 001acTh 0 0
67 Kypekas o61acTh 94 050 | 67 | Kabapmumo-baxapckas 0 0
PecnyOnuka

68 Kamuaunrpaackas o0macTb 92 0,49 68 MBanoBckas 001acTe 0 0
69 Pecrryomiia Cesepras 80 043 | 69 Kypexas o6acts 0 0

Ocerus - Ananus
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Koxa-Bo Toast oru6Jo Toas
PeiiTunr Cyobexkt PO MOKaPOB, % > | PefiTuHT Cyobext P® (378 % i
el qel.
70 Pecry6mika Mapuit D1 76 0,41 70 Kamuuunrpazcias 0 0
o0sactp
71 Kamyxckas 061actsb 74 0,40 71 Pecrybmmka Cepepras 0 0
Ocetus - Ananust
72 Pecrry6onuka Mopnosus 74 0,40 72 Pecrry6iinka Mapuit On 0 0
73 r. CeBacroIoib 66 0,35 73 Kanyxckas o0macth 0 0
74 Hosropojckas obiacts 62 0,33 74 Pecniybuka MopaoBust 0 0
75 Kamuarckuii kpait 58 0,31 75 Hosropozckast o0nacth 0 0
76 IckoBckast 001acTh 54 0,29 76 Kamuartckuii kpait 0 0
77 PecniyOnuka Anrait 48 0,26 77 IIckoBckast o0nacTh 0 0
78 PecriyOnmuka Anbirest 44 0,24 78 PecniyOnuka Anraii 0 0
79 MarazgaHckas o0acTb 44 0,24 79 PecniyOnuka Anpires 0 0
80 EBpeiickas aBT. 001acTh 41 0,22 80 Marananckas 00J1acThb 0 0
81 Pecniy6nuka MHrymerus 31 0,17 81 EBpeiickas aBT. 00nacts 0 0
82 Pecriyonuxa Kanmbixus 22 0,12 82 PecnyOnuka Kanmpixus 0 0
83 UyKOTCKHIi aBT. OKPYT 18 0,10 83 UYyKOTCKUI aBT. OKpYyr 0 0
84 Hewnenxuii aBT. OKpyr 16 0,09 84 Henerkuii aBT. OKpyr 0 0
85 KapauaeBo-YUepkecckas 11 0,06 85 KapauaeBo-Uepkecckas 0 0
PecriyOininka Pecniybnuka

C y4eToM MHTEHCHUBHOI'O POCTa SHEPrOBOOPYKEHHOCTH HACEJICHUS, KUIbIX U

OOIIECTBEHHBIX 37aHUM, TEHACHIUS TIO0 KOJUYECTBY «IIICEKTPOTEXHHUUYECCKUX)
M0KapoB, OYEBUAHO, COXPAHUTCS MPU CYIIECTBYIOIIEM IOJIOKEHHH IOKapHOM
MPO(PHUIAKTUKHY AIEKTPOYCTAHOBOK.

B Hacrosiiee BpeMmsi COXHWJIAch CHUTYyallHsi, KOTJa 3JEKTPOOOOpYyIOBaHUE TIO
OOMbIIe YacTH HUKEM HE OOCIYy)XMBA€TCS C TOYKM 3pPEHHUs €ro IMOoXKapHOH
npoUIaKTUKU. DIEKTPUKH Ha OOBEKTAX 3aHUMAIOTCA €Tr0 OOCTY)KMBAHHEM WIIH
PEMOHTOM, KOTJa 4YTO-TO BBIXOJWUT U3 CTPOsi. B 3TOM CBS3M, OAHUM U3 OCHOBHBIX
BOIIPOCOB SIBIISIETCA OpPTaHU3ANMs CHCTEMATHUYECKOW MPO(HUIAKTUKHA TMOXXKAPOB OT
ANEKTPOOOOPYIOBAHUS  KUJIBIX M  OOIIECTBEHHBIX 3JaHUM C TPUMEHEHHEM
TEXHUYECKHUX CPEJICTB.

B coorBeTcTBUM co cTrarber 4 TeXHMUECKOro periiaMmeHTa TaMOKEHHOTO COr3a
(TP TC 004/2011),

HU3KOBOJIbTHOE 00OpYJ0BaHUE MOJDKHO OBITH pa3pabOTaHO M H3TOTOBJICHO TaKUM

«O  0e30MacHOCTH  HU3KOBOJIBTHOTO  00OPYIOBAHUS»

00pa3om, 4TOOBI MPU MPUMEHEHUHU €r0 M0 HA3HAYCHUIO U BBITIOJIHEHUH TPEOOBAHUM K
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MOHTaXY, AKCILTyaTaluu (MCTI0JIB30BAHUIO), XpaHEHHUIO, NEePEBO3KE
(TpaHCIOPTUPOBAHUIO) U TEXHUYECKOMY OOCHY)XMBAaHHUIO 3TO O0OpYyJIOBaHUE
oOecrieuynBajgo: OTCYTCTBHE HEIOMYCTHMOTO pPHUCKa BO3HUKHOBEHUS ITOBBINICHHBIX
TEMIIEPATyp, OYTOBBIX Pa3psOB WIH HU3TyYCHHUU, KOTOPBIE MOTYT IPHUBECTH K
MOSIBICHUIO OMACHOCTEH, OTCYTCTBHE HEJOMYCTUMOIO pHCKA MpPH Meperpyskax,
aBapUIHBIX PEKMMaxX M OTKa3aX, BHI3LIBAEMBIX BIUSHUEM BHEITHUX W BHYTPEHHHX
BO3JICUCTBYIONUX (akTopoB. Takke B JaHHOW CTaThe YCTAHOBJIEHO, YTO
HU3KOBOJIBTHOE O0OpPYJ0BaHUE JOJDKHO OBITH pa3padOTaHO W HM3TOTOBJICHO TaKUM
oOpa3oMm, 4TOOBI OHO HE SBISJIOCH HMCTOYHUKOM BO3HUKHOBEHHS TIOXKapa B
HOPMAJILHBIX U aBAPUHHBIX YCIIOBUSX PAOOTHI.

B OosnpmmHCTBE CiyyaeB, TIOCI€ MOHTa)Xa, JJICKTPOOOOPYJIOBAHHUE HE
nojaABepraercss  NPOPUIAKTUUECKUM  OCMOTpaM,  TEXHHYECKOMY  KOHTPOJIIO,
OOCITY)KMBaHHIO M PEMOHTHO-TIPEAYNPEAUTEIBHBIM MeponpusatusiM. OIHAKO Co
BPEMEHEM C HMM IPOUCXOJSAT OTPHUIATEIbHBIC M3MCHCHUS. YXYJIIEHUE COCTOSHUS
ANEKTPOOOOPYIOBAaHUS  TPHUBOJAUT K  HEPAIMOHAIBHOMY  HUCIIOJIb30BaHUIO
AIEKTPUUYECKON SHEPTUU W TIOBBIIIEHUIO YPOBHS IMOXKApPHOW OMACHOCTH, a, 3HAYMT,
TpeOyeT 3a HUM CHUCTEeMaTHU3UPOBAHHOTO HAOJIOICHHUS.

B cootBercTBUU ¢ DenepanbHbiM 3aKk0oHOM OT 21 mekabps 1994 r. Ne 69-03
«O moxapHOW 0Oe3omacHOCTH», NPOPUIAKTUKA TOKAPOB — COBOKYITHOCTH
IIPEBEHTUBHBIX MEp, HAMPaBICHHBIX HAa MCKIIOUYCHHE BO3MOXXHOCTH BO3HHUKHOBCHUS
M0’KapOB U OIPAHUYCHUE X TTOCIICICTBU .

ITox cucreMoit mpoUIAKTUKH TTOKAPHOU 6€301aCHOCTH AJIEKTPOOOOPYI0BAHUS
KWIBIX M OOIIECTBEHHBIX 3JaHUI TOHMUMAIOTCSA PETYJspHBIC, BBIOJHIEMBIC II0
3aJIaHHON TpOTpaMMe HAOJIOJCHHS 32 KCIUTYaTUPYEMbBIM 3JIEKTPOOOOPYI0BAHUEM,
MO3BOJISIIONIUE OMPEACNITh €ro (PAKTUYECKOE COCTOSHUE, MPOUCXONAIINE B HEM
MPOIIECCHl M TMPOTHO3UPOBATH WM3MEHEHUE COCTOSHUS TIOJl BIMSHUEM Pa3IMYHBIX
dakropoB. Takme HaOmomeHWs HEOOXOAWMBI, B TEPBYIO OYEpenb, IS
AIEKTPOOOOPYIOBAHUS OOBEKTOB C MACCOBBIM ITPEOBIBAHUEM JTFOJICH.

[To>xapHast 6e30MacHOCTh OOBEKTOB PA3IMYHOTO HA3HAYCHUS B 3HAUYMUTEIHHOU
CTENEHU ONPENAEIISIETCS COCTOSHUEM OJKCITyaTUPYEMOIro 3JEKTPOOOOpPYAOBaHUSA U
AIEKTPOYCTAHOBOK.

OCHOBHBIM  HampaBJI€HUEM B OO0ECMEUEHUHU TMOXKApHOM  0e30macHOCTU

AKCILUTYaTUPYEMOTO 3JEKTPOOOOPYNOBAHUS SABISIETCS MAKCUMAJIBHO BO3MOXKHOE


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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CHU)KEHUE BEPOSATHOCTH BOSHUKHOBEHUS I10KApa OT JIEKTPOYCTAHOBOK B LIEJIOM U OT
OTHEIIbHBIX JJIEKTPUUECKUX U3IECTUN.

Tam, TI€ €CTh KOHTAaKTHBIE COCAMHEHUS B AJIEKTPOCETAX, MPOLECC OKUCICHUS
METAJUTMYECKUX TOBEPXHOCTEH OSJIEKTPOKOHTAKTOB M  MOSIBICHUSA J1€(PEKTOB
HEenpepbIBeH. be3 n0CTaTOYHOM TEXHUYECKOM OCHAIIEHHOCTH U ITOATOTOBIEHHOTO
nepcoHana B OOJBIIMHCTBE CIyYaeB HEUCTPABHOCTHU SJEKTPOOOOPYAOBAHUS MOKHO
OOHApPYX UTh TOJBKO MO XapaKTEPHOMY 3amaxy Wi OOYTJICHHOM JIEKTPOU3OJISINU,
YTO XapaKTEePHO JJIsl aBapUUHBIX 1e(EKTOB YK€ Ha MOKapOONacHOM CTaauu.

Bo3nukHoBeHrEe Ae(EKTOB SJEKTPUUYECKUX IENed W IIEKTpooOOpyIOBaHUS —
ATO €CTECTBEHHBIN MPOIECC, K KOTOPOMY HEOOXOAUMO OBITh TOTOBBIMHU.

B Hacrosmee Bpemsi OSABUIIUCh HOBBIE TEXHUUYECKHUE CPEACTBA, MO3BOJISIOLINAEC
BBIBECTH MPOGUIAKTHUKY TIOKApOB OT JJICKTPOOOOPYJOBAaHUS B OJKUJIBIX H
0OI1IEeCTBEHHBIX 37JaHUSAX HA HOBBIN YPOBEHb.

K oOcnyxuBaHHIO 3JEKTPOYCTAHOBOK JIOMYCKAIOTCS KBAIU(PUIIMPOBAHHBIC
CIIEIMAJIMCTHI, WMEIOIIUE TPYMIy 0 3JeKkTpoOe3onacHocTd He Hmwke |,
MTOJATBEPAKICHHYIO COOTBETCTBYIOIIUM YIAOCTOBEPEHUEM.

OOcnenoBanre dJIEKTPOYCTAHOBOK JIOJKHO TIPOU3BOJIUTHCS COBMECTHO C
KBTI (UITUPOBAHHBIM MIEPCOHAIIOM AJIEKTPOTEXHUYECKOTO XO3SMCTBa,

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

Hacrosmue Metogudyeckre peKOMEHAAIMN ONPEISISIOT O0IINE MOJ0KEHUS 110
opraHu3anuyu NpPOPUIAKTUKU TOXKAPOB OT 3JIEKTPOOOOPYHOBaHUS B KWIBIX MU
0OI1IeCTBEHHBIX 3[JaHUSAX C IPUMEHEHUEM TEXHUUYECKUX CPEJICTB.

Hacrosimue wmeroguueckue peKOMEHAAlMU NpPEeAHA3HAYEHbl JJIsi OpPraHoB
UCIIOJTHUTENILHON BiacTu cyobekToB Poccuiickoit ®denepanuu, OpraHoB MECTHOTO
caMOYTpaBJICHUs, OPraHU3aIMi M0 peaqn3alii MOJHOMOYUN B 00JIACTH TOKAPHOU
0€30MacHOCTH, a TaKKe COOCTBEHHUKOB (apeHAATOPOB) KUJIBIX JOMOB (KBapTHD).

OCHOBHBIMH  3a7la4yaMU  OpPraHOB  HUCIIOJHUTEIBHONW BJIACTU CYOBEKTOB
Poccuiickont ®enepanuy, OpraHoB MECTHOIO CaMOYIPaBJICHUS, OpraHU3aLui,
Ha pelieHne KOTOPHIX HallpaBlieHa NPO(UIAKTHKA TOXKAPOB B KHWIbE, SBIISIOTCS
oOydeHre HaceJIeHUs MepaM TMOKapHOUM 0€30MacHOCTH, OCHOBAM IM0Xapo0e30MacHOTo
MOBEJICHNS, a TaKkKe MHPOPMHUPOBAHUE HACEIICHUSI O Mepax MOKapHOi 6€30MaCHOCTH.

Hacrosimue  meTonuyeckue  peKOMEHJAMKM  MOTYT  OBITh  IMPUMEHEHBI
COOCTBEHHMKaMHU JIOMOB (KBapTHp) W apeH/IaTOpaMH MOMEIIEHUN JUIsl MPOBEICHUS
CaMOCTOSATEJIbHOM TEPBUYHOM OIICHKM COCTOSIHUSI TOKapHOW  0e30MacHOCTH
AKCILTYaTUPYEMOTO 3JIEKTPOOOOPYIOBAHUS .

B nacrosmux MeToandeckux peKOMEHIANUsIX 0] TEXHUUYECKUMU CPEACTBAMHU
NpOoQUIAKTUKY TOKapOB MOHHMAIOTCS alllapaThl 3aIIUTHl AJIEKTPUUECKUX IIETeH,
TEIUIOBU3MOHHAS TMAarHOCTUKA, TEPMOUHIUKATOPHI U TEPMOCUCTEMBI.

Hacrosmue meroguueckue peKOMEHAAUUMHM HE SIBISIOTCA PYKOBOJACTBOM IO
MMPOEKTUPOBAHUIO AJIEKTPOYCTAHOBOK 3JaHUM U MOHTAXY allapaToB 3JEKTPUYECKOU
3alIUThl U APYTUX TEXHUYECKUX CPEACTB.

[IpoekTpoBaHuEe U MOHTaX 3JIEKTPOYCTAHOBOK 31aHUN JOJDKEH IMPOBOJUTHCS B
COOTBETCTBUHU C ACHUCTBYIOIIMMU HOPMATUBHBIMU JTOKYMEHTAMHU.

Hacrossmme wmeroguueckue peKOMEHAAUWW HE SBISIOTCS HOPMAaTHBHBIM

JIOKYMEHTOM.
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2. OCHOBHBIE JJIEKTPOTEeXHUYECKHe PUYNHBI I0KAPOB
0T 3JICKTPOOOOpPYA0BAHMS

[loxxapHass 0e30MacHOCTh OOBEKTOB PA3IMYHOrO HA3HAYEHHUS, B TOM YHUCIE
KHJIBIX ¥ OOIIECTBCHHBIX 3JaHMA B 3HAYUTEIBHOH CTEIECHU OIPEICIIIeTCS
COCTOSTHHEM SKCILTyaTHPYEMOT0 3JEKTPO0OOpyI0BaHUS U IEKTPOYCTAHOBOK.

3HaHME TEXHUYCCKUX IPUYUH MOKAPOB OT DIJICKTPOYCTAHOBOK IIO3BOJISICT
OpraHu30BaTh YPPEKTUBHYIO CUCTEMY MOKAPHO-TIPOYUIAKTHUCCKUX MEPOTIPUSTHIA.

K mpuyrHaM 1oXapoB IEKTPOTEXHUYESCKOTO XapaKTepa OTHOCITCS

- KOPOTKOE 3aMbIKaHUE;

- TIeperpy3Ka JICKTPUICCKUX IIeTeH;

- OOJIBIIIOE TIEPEXOHOE COMPOTHUBIICHHE,

- UICKPCHHUE;

- DIIEKTpUYECKas IyTa;

- IEpEHATPSKCHUE JICKTPUICCKON CETH.

Kpome Toro, He0OXOAMMO YYHUTHIBATh, YTO MEPEHAIPSDKEHUE IIEKTPHUSCKON
CeTH, OOJBIIIOE TMEPEXOTHOE COMPOTUBIICHHUE U TIEperpy3Ka IEMu MOXKET MPUBECTH K
KOPOTKOMY 3aMbIKaHHWI0, BO3HHKHOBEHHUIO D3JIEKTPHYECKOH JYrd, W HA0OOpOT,
KOPOTKOE 3aMBIKaHHE MOXET MPHBECTH K TIeperpy3ke O3JEeKTPHUECKOH CeTH, K
UCKPEHHIO, 00pa30BaHUIO DIICKTPUICCKON TYTH, K TIEPEXOY MEKTPUIECKOr0 TOKa Ha
METaJUTMYECKUE 3a3eMIICHHBIC KOHCTPYKIUHU U T.1. [3].

To ectb, OogHM aBapwifHBIE PEKHMBI, MOTYT MEPEXOIUTh B Ipyrue Ooiee

OITIaACHBIC OTHOCUTCIIbHO BO3MOKHOCTH BO3HUKHOBCHHUS ITOKAPOB.

Kopomkoe 3amvikanue

Cpenu 0OpUYMH TIOXKAPOB  AJIEKTPOTEXHUYECKOIO  XapakTepa KOpPOTKOE
3aMBIKaHHE SBISIETCS] CAMBIM PACTIPOCTPAHEHHBIM, XOTSI HEPEAKO OHO MOKET OBITh U
CJIEICTBHEM KaKON-THOO0 APYroi aBapuitHOM CUTYaIluu B DJIIEKTPUUECKON TETIH.

KopoTkoe 3amMblkaHue B DJJIEKTPUYECKUX LEMSAX MOXKET BO3HUKHYTh B
pe3yNbTaTe 3aMBIKAHUS MEXITy (Pa3oBBIM W HYJIEBBIM MPOBOJHUKAMU, 3aMBIKAHUS
(a30BOro MpoBOJHMKA HA «3eMiTto» [3].

NHpIMM  crioBamMHu, KOPOTKOE 3aMBIKAHME BO3HUKACT NP COCIUHEHUH
AJEKTPUYECKUX TPOBOAOB C HAPYLIEHHON U30JISIHUEHN, COPUKOCHOBEHUH MPOBOJIOB C

MCTAJNIMYCCKMMHA  3a3CMJICHHBIMH  KOHCTPYKIHUAMU 3I[21HHI>1 hn COOPYIXCHHU,
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MOTIAIAHAM HA OTOJICHHBIC TPOBOAA TOCTOPOHHUX METALUTMYECKUX IPEIMETOB,
npoboe OOYIJIEHHOW WM HApyIIEHHOM HM3O0JALMM MPOBOAOB U JPYTHX
3JIEKTPOYCTAHOBOYHBIX U3JICIIUH.

[Tpu KOPOTKOM 3aMBIKAHHH MTHOBEHHO MHOTOKPATHO YBEIIMYNBACTCS CHUIIA TOKA
B IICTIM, TPOUCXOJNUT 3HAYUTEIIPHOE BBIJICJICHUE TEIIa, 3HAYUTEIHLHO BO3pPAcTaeT
TEMIIepaTypa TOKOMPOBOAIIUX KHWJI, YTO MPUBOAUT K PACIUIABICHHIO H3OJISIIUA
DIIEKTPUYECKUX TPOBOJIOB M Kabened u €€ TMOCIeayIoleMy BOCILIAMEHEHHIO.
KopoTkoe 3ambikaHue, Kak TMPaBHIIO, COMPOBOKIACTCS XJIOMKOM, pPAaCIUIaBICHUEM
MeTajyla TMPOBOJHUKOB M BHIOPOCOM pAaCKaJICHHBIX YAaCTHUI[ W3 30HBI KOPOTKOTO
3aMBIKaHMS C TIOCTEAYIOMUM BOCIZIAMEHEHHUEM OKPY KAFOIIUX MPEIMETOB.

HauGomnee pacnpocTpaHeHHbIC TPHYHMHBI, MO KOTOPBIM MOXET IPOU30UTH
KOPOTKOE 3aMbIKaHHUE B KBAPTUPE, TOME, OOIIECTBEHHBIX 3JIaHUSX — 3TO MOBPEIKICHUE
n3osiiuu. [ToBpexaeHne U30J1KUY Yalle BCero MpOMCXoIUT B MECTaxX, Ie MpoBO/Ia
neperndarorcs. Taxke K MOBPEKICHUIO H3OJISIIIMM MOYKET IPUBECTH TMEPEKPyIHBAHUE
POBOJOB, CrUOAaHHE MPOBOJOB IOJ OCTPHIM YIJIOM, IOBPEXKICHUE W30JSIUU
IPOBOJOB MPU MPOBEIEHUU PEMOHTHBIX pador [4]. M3omsiuioo MOTyT MOBpPEIUTH
TPBI3YHBI WU JIOMAIllHUE XKUBOTHBIE. Ellle o/lHa mMpUYMHAa KOPOTKUX 3aMBIKAHUN —
HeperpeB u, Kak CIEJCTBUE, Pa3pyIICHUE U30ISIIIH.

HcTounukamMu 3aXWraHus TpU KOPOTKHX 3aMBIKAHUSX MOTYT SIBIATHCS
packajeHHbIe (TOPSIIKE) YACTHUIIHI U KaIlId METaJljIa MPY PACIUIABIICHUU B aBAPUITHBIX

peXUMax Kuil MPoBOAOB (kKabemnei) Win Mpu pa3pylIeHHH dIIEKTPOTPUOOPOB.

Ilepezpy3ka snekmpuueckux cemeil

CoBpeMeHHBIE KBapTUPbhl U JIOMa HACBIIIEHbl MHOXECTBOM 3JIEKTPUYECKUX
npubopoB. YacToii NpUYMHON BO3HHUKHOBEHHUS TIOKAPOB SIBISIETCS TeEperpysKa
3JIEKTPOCETEH.

[Teperpy3koi Ha3bIBAETCA TAKOE SIBJICHUE, IPU KOTOPOM B BJIEKTPUUYECKOMN CETH
BO3HUKAIOT TOKOBBIE HArPY3KH, MTPEBBIIAOIINE JIUTEIBHO JOIMYCTUMBIE.

Haubonee yacToi mpuunHOM, BRI3BIBAIOIIEH TIEPETPY3KY IIEKTPUICCKUX TICTICH
B JKWJIBIX M OOILIECTBEHHBIX 3JaHUSAX, SBJISETCS BKIIOUEHHUE B AJIEKTPUUYECKYIO CETh HE
MPEAYCMOTPEHHBIX PAcyeTOM MOIIHBIX MOTpeOUTeNeld 3JIECKTPOIHEPTUH  HIIH
BKJIIOYEHHE B OJIHY PO3ETKY HECKOJBKO OBITOBBIX MPUOOPOB OOJIBIION MOIIHOCTU

OJIHOBPEMEHHO.
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B pesynbrare neperpy3ku IpOBOJA HArpeBaroTCs, BBIIEIAETCS OOJIbIIOE
KOJMYECTBO TEIIA, MOTYT IJIABUTHCS JKHJIBI IPOBOJOB — 3TO MOXKET CTaTh NPUYUHON

KOPOTKOT'O 3aMbIKaHMsI, BOSHUKAIOT UCKPBI U KaK CJeICcTBUE Toxap [5].

bonvuioe nepexoonoe conpomuenenue (nioxoi KOHmaxm)

Bonbiioe mepexogHOEe COMPOTHBIEHHE — 3TO CONPOTUBIEHUE YydacTKa
ANIEKTPUUYECKOMN IENU B MECTE COCTMHEHUS OT/IETbHBIX AJIEMEHTOB (MECTa COSIUMHEHUSI
IPOBOJIOB, TMOJICOCIUHEHHUS UX K DJICKTPONPUEMHUKAM, KOHTAKTHBIM 3JIEMEHTAM U
T.II.) B KOTOPBIX, MPU HEMPABWIHBHOM WX HCIOJIHEHUHU, COMPOTUBJICHUE BHIIIEC IO
CPaBHEHUIO C COMPOTUBIICHUEM DJIEKTPUUECKOU IIEMH J0 ITUX YYaCTKOB U MOCIE HUX
[3].

Haubonee yacto Gosplne nepexoHble COMPOTUBICHUS BO3HUKAIOT B MECTax
COCIMHEHUS MPOBOJIOB MEXKIy COOOM, KOT/Ia BMECTO TTalKH, CBAPKH, OTIPECCOBKU WUJTN
3KMMOB T0J] OOJITHI MPUMEHSIOTCS CKPYTKH MPOBOJIOB (OCOOCHHO OTAacHa CKPyTKa
IIPOBOIOB C AIFOMUHHUEBBIMU M METHBIMH KHJIAMH ), B MECTaX TOJIKIIOYSHHS TPOBOJIOB
K anmaparaMm Oe3 CHelHaJbHBIX 3a)KMMOB W HAKOHEUYHUKOB, B BBIKIIOYATEIAX,
IITETICENIbHBIX pa3dbeMax (pPO3eTKax, BHIIKAX) Ha KOHTAKTHBIX DJIEMEHTax IpHU
CHW)KCHHUH TPHJIaraeMbIX /I BKIIOUEHHUS YCWIWN, HEOBKIIIOUEHHMSI, TOATOPAHUS U
T.I., B MECTaX KOHTAKTOB, BBIMOJHEHHBIX C MOMOINBIO PE3bOOBBIX COCIUHEHUU B
AIEKTPOOOOPYIOBAHNH, B KOTOPOM B Mpoliecce padoThl MPOU30NLIO OciiabjieHue
KOHTAKTa.

HenocpencTBeHHBIM HMCTOYHUKOM 3a)KUTAaHHS B 3TOM CIIy4ae MOTYT OBITh:
AJIEMEHTHI 3JIEKTPOYCTAaHOBOK, HAarperble 10 BBICOKOM TeMIEpaTypbl TEIUIOM,
BBIJICICHHBIM ~ JJIEKTPUYECKMUM TOKOM B  MecTe OONBIIOTO  MEePEeXOTHOTO
COTPOTHBIICHHS; JJEKTPUYECKUE WCKPHl WM YacTHUIBl PACIUIaBICHHOTO U
HaKaJeHHOTO METaJlla, BO3HUKAIOIIHUE B MECTE «IIJIOXOI0» AJNEKTPUUECKOT0 KOHTAKTA.

Kpome Toro, 6ombiioe nepexogHOe CONPOTUBICHUE MOKET ObITh MPUUYMHOMN

BO3HHKHOBCHHUSA KOPOTKOI'O 3aMbIKaHHU:].

Hckpenue (0yzo60it npoooii)

Hckpenne (ayroBoil mpo0OOi) B DJIEKTPOYCTAaHOBKaAX — OTO BeChbMa
pacpoCTpPaHEHHOE SBJIICHUE M MPOUCXOAUT KaK MPH HOPMAJIbHOM pad0Te OTIAEIbHBIX
MOTpeOUTENIe DJICKTPUUECKOM HSHEPruM, 4Yaile BCEro MNpPHOOPOB HMMEIOIMIHNX

KOHHCKTOpHBIﬁ QJICKTPOABUTATCIIb IIPHU HCIINIOTHOM IIPUICTAHHNN K HUM IICTOK, TaK U
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B aBapUHOM peXHME paldOThl 3JIEKTPONPUOOPOB, B MECTaX HEKAYECTBEHHOT'O
MPUCOECIUHEHUS TPOBOJAOB K TOTPEOUTENSIM BJIEKTPUUYECKON HHEPruu, Mpu
CONPUKOCHOBEHUU OTAEIbHBIX YYAaCTKOB NPOBOJOB MeEXAy coOOHM wiu ¢
3a3eMJICHHBIMH KOHCTPYKIUSAMU | T. 1. [3].

[Ipy uWCKpeHUM MPOUCXOAUT O0pa30BaHUE HCTOYHHUKOB  3a)KUTaHUS,
o0nafaronX Hepruer U TeMIeparypoil JOCTaTOUHBIX JJIsl BOCITIAMEHEHUSI MHOTHUX
TFOPIOYHX BEIIECTB U MAaTEpPUAJIOB.

HckpoBoit pa3psag MOXKET 00pa3oBBIBaTbCS MPU M3JIOME KWIbI KaOens u3-3a
YCTAJIOCTH MeTajlla, pa3pbiBa MPOBOJAHHUKA MPU YPE3MEPHOM PACTSKEHUU Kabess,
a1M00 MpU MOBPEKICHUU KUJIbl TOCTOPOHHHUM MpeAMETOM. B moBpexaEHHON Xuiie
BO3HUKAET Maybli 3a30p, MpOoOMBaeMblii pabOYMM HaANpsDKEHUEM, MOITOMY TOK IO
TAaKOMY KaOelro NpoJOoJIKAET MPOTEKaTh, M OCTAaETCS OJM30K K HOMHUHAIBHOMY
3Ha4YEeHUIO. B 3a30pe BO3HUKAET AyroBOM pa3ps, CONMPOBOKAAIOIINICI NHTEHCUBHBIM
BBIJICJICHUEM TEIUIa, YTO MPUBOJAUT K JaJIbHEHIIEMY pa3pyLUICHUIO U30JSIUU Ka0emns u

€TI0 BO3IropaHUIoO.

Inekmpuueckasn oy2a

DnexTpuyeckas ayra oopasyercs B pe3yibTaTe YCTOWYMBOTO AJIEKTPUUECKOTO
pa3psana MeXIy IBYMsI METANIMYECKUMU 3JIEMEHTAMH AJIEKTPUYECKOW YCTaHOBKH,
UMEIOIINMU pa3Hble MOTEHIHANIBI. B 35IeKTpUUecKoil 1yre MpOUCXOUT UHTEHCUBHAS
MOHU3ALMS Ta30BOr0 NMPOMEKYTKA, IUIABIEHUE W TropeHue metawia. Kpome Toro,
NPOMCXOJUT HMHTCHCHUBHOE pPa30phI3TUBAHUE pPACIUIABICHHBIX YaCcTHUI[ MeTajia,
MMEIONIMX OOJIBIION 3amac TEIUIOBOW JHEPruH, KOTOpbIE Momaaas Ha TOpIoYue
Marepualbl, MOTYT 3a)K€4b HUX. OJEKTPUYECKass Ayra HMMEET OYEHb BBICOKYIO
temrieparypy (1500-4000 °C) u MOXKET BOCIUIAMEHUTD MTPAKTHUCCKHU JTF000H TOPIOUNiA
Marepuall, CONPUKACasICh C HUM HEMOCPEICTBEHHO, a TAKXKE IMOCPEICTBOM JTyYHCTOM
TEIJIOTHI.

VYcroituuBast — aleKTpuUYeckass  Jayra  HMHOTIa  MOXET  BO3HMKATh B
anekTponpoBojax. [Ipu anekTpuueckoi ayre mo HensiM MNpoTEKalT TOKH KOPOTKOIO
3ambikanus. [ToaTomy npu oOpa3oBaHUU JIEKTPUUYECKON YT B aBApUITHOM pexUME
B DJICKTPUYECKOM 11€MM BO3HUKAIOT BTOPUYHbBIC (MIOOOYHBIC) SIBJICHUS, XapaKTEpHbIC
JUTs1 KOPOTKOTO 3aMblKaHusl. B ciydasix, He MpeyCMOTPEHHBIX HOPMaJIbHBIM PEKUMOM
AKCIUTyaTalluM 3JEKTPOYCTAHOBOK, BOSHUKHOBEHUE AJICKTPUUYECKON JAYTH Yalle BCEro

MIPOUCXOMT IIPH KOPOTKOM 3aMbIKaHUH [3].
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Ilepenanpsasicenue 6 3nekmpuueckoi yenu

[lepeHanpsskeHME MOXKET BO3HMKATh: IIPU  KOPOTKMX 3aMBIKAHUAX; IIPH
MONAJAaHUN «BBICOKOTO» HANpPSDKEHUS HA HU3KOBOJBTHBIE CETH; IPU TPO30BBIX
pa3psAnax; AEKTPOMAarHUTHOM MHIYKIIUHU U 1.

[loxapHass ONACHOCTh MEPEHAINPSIKEHUS, B 3aBUCHUMOCTH OT KOHKPETHBIX
YCIOBUM, MOXET MPOSABISATHECA B  CIEAYIOLIEM: TOBBIIIEHUM BEPOSATHOCTU
BO3HMKHOBEHHUS KOPOTKOTO 3aMbIKaHMs; YBEJIMYEHUM TOKOBOM HArpy3Kh Ha
OTZIEJIbHBIX YYaCTKaX »JJIEKTPUYECKOW IENM W BO3MOKHOCTHM BO3HUKHOBEHUS
NEPErpy3KH; MOBBIILICHUH TEIJIOBBIIECIICHNS B 3JIEKTPOHArPEBATENBHBIX YCTPOUCTBAX;

IMMOBBIICHHUN BCPOATHOCTHU BO3ZHUKHOBCHUA aBapPIﬁHBIX PEKUMOB B SHCKTPOHPI/I60p21X

[3].

Henpagunvnaa 3Ixkcnayamayus, KOHCHMPYKMUGHblE HEOOCMAMKU U
HEeUCnPAsHOCHU IJ1IeKMPOU30e Uil

[loxapHnas 0€30MacHOCTh  AJIEKTPUYECKUX TNPUOOPOB  HAmpaBlieHa Ha
oOecrieyeHue MPakTUYECKON HEBO3MOKHOCTH 3aropaHusi, Kak caMoro M3/eus, TaK U
OKpYXaloled ero cpeabl, 4YTO JOJKHO 0OecrednBaThCsl  KOHCTPYKIIMEH
ANEKTPONpUOOpa, BHIOOPOM  KOMIUICKTYIOMIMX M3JEIMH U MaTepuajoB ¢
TEMIIEPATYPHBIMH XapaKTEPUCTUKAMHU, COOTBETCTBYIOIIUMHU TEILUIOBOMY PEXKUMY
pab6oTtsl. [Ipu 3TOM XapakTepucTUKaMU MOKapOOE30MaCHOCTH SIBIISIETCS] COOTBETCTBUE
TEMIIEPaTypbl Ha OCHOBHBIX JJIEMEHTAaX DJIEKTPUUYECKOTO MpUOOpa JOMYCTUMBIM
3HAYCHUSAM, Kak B pabodeM, Tak U B aBAPUHHOM PEKUME €ro paboThI.

Bo3HuKHOBEHHE TIOKApOB OT DIEKTPUUYECKHX NPUOOPOB MOXKET OBIThH
OOyCIIOBIICHO:  KOHCTPYKTUBHBIMU  HEJOCTATKaAMHU,  HApPYIICHHWEM  TPaBUI
OKCIUTyaTallui; HEKAYeCTBEHHBIM OSHEProcHaOkeHueM (pe3KuMH KoJeOaHUsIMU
HAMPSDKCHUST B DJIEKTPUYECKOM CETH, YTO MOXKET MPHUBECTH K BO3HHUKHOBEHUIO
aBapUUHBIX PEKUMOB).

OCHOBHBIMH TPUIMHAMHU BO3HUKHOBEHHS TI0’KAPOB OT DIIEKTPUUECKUX U3ICITHMA
SBIIIOTCS: KOPOTKOE 3aMbIKaHWE B MPHUOOpax W NIHypax MUTaHUA, OOJbIIOe
MEPEX0IHOE COMPOTUBJIEHUE, NTEPErpy3Ka, HICKPEHUE, HapYIIEHHE TEIJIOBOr0 PEeKUMa
paboTel  AnekTponpubopa  (YXYIOUIEHHBIM  TEIJIOOTBOM),  HEMOCPEICTBEHHOE
CONPUKOCHOBEHHE HATPEThIX [MOBEPXHOCTEH HJIEKTPONPUOOPOB C TOPIOYUMU

MaTepuajiaMH; BO3JCHCTBHE  TEIUIOBOTO  M3JIydeHHs Tmpubopa (Hampumep,
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ANEKTpOoOOOrpeBaTessi) Ha TOPHOYME MaTepHUaibl, BBUIET pPACKaJCHHBIX YaCTHII,

00pa30BaBIIKXCS B PE3y/IbTaTe aBAPHIHOTO pekuma [3].

3. Opranm3anus npoQUIAKTHKHI MOKAPOB
3.1. O0uMe moJIoKeHus

Opranuzanus poPUIAKTUKA MOKapoB oT AKCILUTYaTUPYEMOTO
ANEKTPOOOOPYIOBAHUS HAXOJUTCS B KOMIETEHIMU JIMIA, WIK YIPABISIOMICH
KOMITAaHUHM, OTBETCTBEHHBIX 3a OOECTeUYeHHUE MOXKAPHOW 0e30MacHOCTH Ha OO0BEKTE
3aIUTHI, €CJIM NHOE HE ONPEAEIIEHO PYKOBOIUTEIEM OPraHU3alIHH.

B cootBercTBUU € [15] OTBETCTBEHHBIN JOKEH UMETh: TEXHUUYECKHUE MACIIOPTa
OCHOBHOT'O 3JIEKTPOOOOPYIOBaHUS, KYpHalbl Yy4yeTa »dJIEKTPOOOOpPYAOBAHUS C
NEPEUNCICHUEM OCHOBHOTO 3JIEKTPOOOOPYIOBAHUS U C YKa3aHUEM €TI0 TEXHUYECKUX
NAHHBIX, WHCTPYKLUHMH IO OKCIUIyaTalldd M TEXHUYECKHE IaclopTa 3aBOJIOB-
U3roToBUTENEH, cepTuduKaTel Ha OOOpyJOBaHHE M MaTepUalibl, TMOJIEKAIINE
00s3aTeNbHON cepTU(dUKAIIMN, TPOTOKOJBI U aKThI UCIIBITAHUIA U U3MEPEHU, pEMOHTA
U TEXHUYECKOTO 00CIy)XKMBaHUsI 000pYyI0BaHUS, KypHal NePEKTOB U HEMOJIAJOK Ha
ANEKTPOOOOPYIOBAHUHU, MPOU3BOACTBEHHBIE HMHCTPYKIIMM TIO  OKCIUTyaTalluu
AIEKTPOYCTAHOBOK, HMHCTPYKIMU IO TOKAapHOW O€30MacHOCTH, HHCTPYKIIUU TI0
NPENOTBPAIICHUIO W JIMKBUAAIMK aBapuil. Bce uHCTpykumu pa3pabarbIiBaloTCs C
Y4€TOM BHJIOB BBITIOJIHAEMBIX PA0OT U YTBEPKAAIOTCS PYKOBOJUTEIEM OpPraHU3aIIUU.
[Topsimok XpaHeHUsI JOKYMEHTALlU YCTaHABIMBAECTCS PYKOBOJAUTEIEM OPraHU3aLINH.

JlokymeHTalus Ao KHA IepecMaTpuBaThes He pexe 1 pasza B 3 roaa.

Bce wu3MeHeHHMs B 3JIEKTPOYCTAaHOBKAaxX, BBIIIOJIHEHHBIE B  IIPOLECCE
JKCIUTyaTallu, JOJDKHBI CBOCBPEMEHHO OTPaXaTbCsl HA CXEMaxX M 4YepTexax 3a
MOJITHACHI0 OTBETCTBEHHOTO 34 AJIEKTPOXO3SIMCTBO C YKa3aHUEM €r0 JIOJIKHOCTH U 1aThl
BHECCHHS U3MCHEHUS.

CoOTBETCTBHE DIEKTPUUYECKUX CXeM (aKTHUYECKHM OKCIUTyaTal[MOHHBIM
JOJ>KHO TIPOBEPATHCS HE pexe | pasa B 2 roza.

B coorBerctBUM ¢ [15] mpoBepka YCTPOWCTB 3allUTHOTO OTKIIOYEHUS
MMPOU3BOAUTCS HE pexe 1 paza B KBapTall.

Jns npyrux annapaToB 3alIATHl PEKOMEHYETCSI TPOBOAUTH IPOBEPKY HE PEXKE

1 pa3a B xBapTa.
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[IpoBepKy COCTOSIHHSI TEPMOHMHIMWKATOPOB W TEPMOCHUCTEM PEKOMEHIYETCsS
IIPOBOIMTH | pa3 B KkBapTal.

TemnoBU3MOHHYIO  JUArHOCTUKY  AJIEKTPOOOOPYIOBAaHUS  PEKOMEHAYETCS
IIPOBOJIMTH HE pexke 1 pasa B ro.

PekoMeHyeTcss MpoBOAUTH BHEIUIAHOBOE MPOQHIAKTHYECKOE 00cieoBaHHe
OTHEJIBHBIX 3JIEMEHTOB AIEKTPOOOOPYIOBAaHUS IOCIE KAKIOIO UX PEMOHTA WM
3aMEHBI.

Pekomennyercss mepen MpPOBEACHUEM OYEPEIHOrO0 WM  BHEIUJIAHOBOTO
o0cieloBaHUsI O3HAKOMMUTBCA C J@HHBIMM TNPEAbIAyLIero oOcienoBaHus. ITO
MO3BOJIUT TMPOCIEIUTh AUHAMUKY MOKAPHON OMACHOCTU 3JIEKTPOOOOPYIOBaHUS U
CBOEBPEMEHHO IMPEOTBPATUTD MOKAPOONACHYIO CUTYALIUIO.

HenocpenctBeHHO  NpOQMIAKTHYECKMH  OCMOTP  3JEKTPOOOOpYyIOBaHUS
NPOBOJUT KBaTU(PUIIUPOBAHHBIA CHEIUATHCT OOCTYXUBAIOIICH OpraHu3aiuu
COBMECTHO C OTBETCTBEHHBIM 32 MOXKAPHYIO MPOPUIAKTUKY HA OOBEKTE.

Bce onepanunu ¢ anekTpoobopyroBaHueM (MOHTaX anmnapaToB 3JIEKTPUUYECKOM
3alUThl, TEPMOUHIUKATOPOB, TEPMOCHCTEM, HPOPUIAKTHUECKOE OOCITyKUBaHUE,
PEMOHT, 3aMe€Ha) JOJDKHbI IPOBOAUTH  KBAIM(PUIMPOBAHHBIE CHELMAIUCTHI

00cCITy)KUBaOIIeH OpraHu3alnm.

3.2. [IpodpunakTuyeckue MeponpUATHSI

K mpodunakruueckum MeponpusiTUAM MO TPEAYNPEKICHUIO TOXKapOB OT
ANEKTPOOOOPYTOBAHUS KUJIBIX M OOIIECTBEHHBIX 3/TaHUN CIETYET OTHECTHU:

- IEPUOIUYECKUI KOHTPOJIb COCTOSIHUSI M PpabOTOCIOCOOHOCTH amnmaparoB
3aIIUThI AIEKTPUUYECKOU CETH;

- IPUMEHEHUE TEPMOUHANKATOPOB U MEPUOINYECKUI KOHTPOJIb UX COCTOSIHUSA,

- IPUMEHEHUE TEPMOCHUCTEM,;

- IEPUONYECKOE MIPOBE/ICHUE TETUIOBU3UOHHOU JAArHOCTUKH
AKCILUTYaTUPYEMOTO JIEKTPOOOOPYAOBaAHUS;

- KOHTPOJIb COCTOSTHUS UCTIOJB3YEMBIX AJICKTPOIIPUOOPOB, AIEKTPOIIPOBOJIKU H
AJIEKTPOYCTAHOBOYHBIX U3/ICIIHH.

Cnenyer OTMETHTBD, UTO MEPE] MEPBUYHON YCTAHOBKOM TEPMOMHINKATOPOB Ha

AJIEMEHTHI AJIEKTPOOOOPYIOBaHUS HEOOXOJUMO COOCTBEHHHKY 3JIEKTPOYCTAHOBKH
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WIM  JKCIUIyaTUpYIOIIeW  opraHu3auuu  pa3paboTaTb  MHPOEKT  MOHTa)ka
TEPMOUHIUKATOPOB C YKa3aHHEM TOUYEK UX MOHTAXa U TUIIOB.

[IpoexT MOHTaka TEPMOMHIUKATOPOB JOJKEH OBITH BKIIIOYEH B IEpEyYEHb
OCHOBHOW TEXHUYECKON JOKYMEHTALIMU 3aIUIIAEMON 3JIEKTPOYCTaHOBKH.

[Ipu nocnenyromeM NOPOBEICHUM PEMOHTHBIX paboOT ¢ 3aMeHOM
TEPMOUHIUKATOPOB JOJKHO OCYIIECTBIATh B COOTBETCTBHUHM C TpeOOBaHUSAMH,
pa3pabOTaHHOTO MPOEKTa MOHTAXaA.

Y cTaHOBKY TEPMOUMHANKATOPOB JOJIKEH MPOU3BOIUTH IEPCOHA, TOMYLIEHHBIHI
K paboTe B JEHCTBYIOUIUX AJIEKTPOYCTAHOBKAX, UMEIOIIUNA HEOOXOIUMBbIE 3HAHUS U
HABBIKM MOHTa)ka TEPMOUHIUKATOPOB.

MoHTa)X TEPMOMHJIMKATOPOB, CJEIYEeT MPOU3BOAUTH HAa OTKIOYECHHOM
ANEKTPOOOOPYI0BaHNY (HAPUMED, BHIBEACHHOM B PEMOHT, NMPHU MEPUOUIECKOM WU
BHEIUJIAHOBOM TEXHMYECKOM OOCTY>KMBAHMM W T.1.) ¢ coOmonenueM llpaBun mo
OXpaHe TPy/a MpH IKCIUTyaTalluU JIEKTPOYCTAaHOBOK.

TepMoMHANKATOPBI, MPEUMYLIECTBEHHO, CJIEIYET pa3MEllaTh Ha KOHTAaKTHBIX
COEIMHEHUAX U KOHTAKTAX PACHPEIEIUTENbHBIX YCTPOUCTB; JOMYCTUMO pa3MEUIEHNE
Ha KOpIycax HEKOTOPOro JJEKTPOOOOpYAOBaHMS, a TakKe MHBIX DJIEMEHTax
ANEKTPOYCTAHOBOK.

TepmonHaMKaTOPHI HEOOXOAUMO pPa3MEIIaTh TaK, YTOOBI OHU OBUIM XOPOIIIO
BUJHBI TpPU BU3YAIHHOM KOHTPOJIE COCTOSIHUS TOXapHOW  O€30MacHOCTH
ANEKTPOOOOPYIOBAHUS, B YACTHOCTH, TEPMOUHIUKATOPHBIC HAKICUKH CJEAyeT
pa3Memniath TakuM 00pa3oM, YTOOBI TEPMOWHIUKATOPHBIE METKH TEMIEpaTypHOU
Kajgbl ObUIM  XOPOIIO BHJHBI TPH TPOBEJECHUU BHU3YaJbHOTO OCMOTpA
AIEKTPOOOOPYIOBAHMS.

[Ipu pa3menieHUM TEPMOUHIUKATOPOB clieAyeT u30eratb KOHTaKTa WX
MOBEPXHOCTH C D3JEMEHTaMH, KOTOPhIE CIOCOOHBI BBI3BATH HMX IOBPEKICHHE B
pe3yabTaTe MEXaHUYECKOTO BO3ACHCTBHUS.

[lepen MOHTaXOM TEPMOWHIUKATOPHBIX HAKIIEEK, HEOOXOIUMO MPOU3ZBECTH UX
BHEIIHUA OCMOTP Ha MPEAMET OTCYTCTBUS IOBPEKICHUU. TEepMOMHIAMKATOPHBIE
METKU TeMIIEpaTypHOU IIKAJIbl HAKJIEUKU HE JIOKHBI UMEThb OTMETOK JOCTHUKEHUS
Ha3HAYEHHBIX TeMnepaTyp (He JOJKHO ObITh U3MEHEHUS 1IBETA METOK).

Hanecenue TepMOMHIUKATOPOB HEOOXOIUMO MPOU3BOAUTH B COOTBETCTBUU C
MHCTPYKIIMEH MO 3KCIUTyaTalluu TEPMOUHIUKATOPA.

B IIPpOoLCCCC MOHTAXKa HC JOIIYCKACTCA:
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- MEXaHUYECKOE MOBPEKACHUE TEPMOUHINKATOPHON HAKIICUKY,

- HAHECEHHE TEPMOUHJUKATOPOB HA BJEMEHTHl  AIIEKTPOooOOpyJOBaHUS,
HaxOSIIMECS MO HANIPSIKEHUEM;

- pa3MellleHHe TEPMOUMHJIUKATOPOB B HEMOCPEICTBEHHOM OJM30CTH  OT
HarpeBaTeIbHbIX MPUOOPOB.

B xypHase yka3plBaeTCd MECTO HAHECEHHMS TEPMOWHJIHUKATOpAa, IPEAEN
cpalbaTbIBaHUs, UCXOJHOE COCTOSIHUE (LIBET, rPaJyMpoBKa M T.I.), JAaTa HaAHECEHUS,
CPOK UCITOJIb30BAHUS WJIU ATy 3aMEHBI.

CocrosiHME TEPMOMHAMKATOPOB CIEAYET MPOBEPATH NYTEM BH3YaJIbHOTO
OCMOTpa AIEKTPOOOOPYI0BaHUs C COOIOIEHNEM TpeOOBaHUI MpaBuil OXpaHbl TpyAa
(B mepuo/1 BHIMIOJHEHUS TUIAHOBBIX, BHEIJIAHOBBIX OCMOTPOB, B TIEPHUOJ] BHITOJTHEHUS
PEMOHTHBIX padoT).

[lepnoguuHoCTh 0CMOTpa AIEKTPOOOOPYI0BAHMS, 3aIIUIIEHHOTO
TEPMOMHAUKATOPAMH,  YCTAHABIMBAETCS  OpPraHU3alMOHHO-PACTIOPAIUTEIbHBIM
JOKYMEHTOM  COOCTBEHHUKAa  JJIEKTPOYCTAaHOBKM  WJIH  IKCILTyaTHUPYHOLIEH
OpTraHU3aIUEH.

[Ipu npoBeneHUM BU3YalbHOIO OCMOTpa 0c000€ BHUMAaHUE CIEAYyeT YAESATh
OTCYTCTBHUIO MEXaHUUYECKUX ITOBPEIKICHUN TEPMOUHIUKATOPOB, UX OTKJIICMBAHUIO WIH
OTCJIaMBAaHMIO, CPAOATHIBAHUIO TEPMOMHIUKATOPHBIX METOK.

OcHoBaHueM i BbIBOJA OOOpPYJOBaHMSI B PEMOHT SIBISIETCS IPEBBILICHHUE
TEMIIEpaTyphl JIEMEHTOB 3JIEKTPOOOOPYAOBAHHUS.

[MpodunakTrdeckue MEepoONpuUsTUS MPEACTABICHBI B TabuIe 3.
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[IpodunakTruueckue MeponpusiTus

Tabmuna 3

Pexomennyemas JelicTBus IpH 00HAPYKEHU U
Texnnuyeckue cpeacrsa IIpodunakrnyeckoe Mmeponpusitue
NEePUOAUYHOCTD HEHCIIPABHOCTH
ABTOMAaTHYECKHE BusyanbHblil 0cMOTp. 1 pa3 B kBaptan | [Ipu oOHapykeHUN HEUCTTPABHOCTH IMPOU3BECTH
BBIKJIFOYATEIN He nomxno ObITH nedopManuu Kopmyca, U3MEHEHHs 3aMeHy arapara
[BETA M OIUIABJICHHUs M30JLILUU IIPOBOJIOB, CIIEJIOB
neperpesa (U3MEHEHHMsI 1IBETa) KOHTAKTOB.
[IpoBepka COOTBETCTBUS NIApaMeTpOB  ammapara,
YKa3aHHOM B MapKHpPOBKE MapaMeTpaM 3JIEKTPUUIECKON
CETH IO HANPSKEHUIO U TOKY.
[TpoBepka paboTOCIIOCOOHOCTH.
VYerpoiicTBa 3amuThl | Bu3yaneHbINM OCMOTP. 1 pa3 B kBaptan | I[Ipu oGHapykeHUU HEUCIIPABHOCTHU MPOU3BECTH

muddepeHInanTbHOTO TOKa

He nmomkno OBITH Aedopmammu Kopryca, U3MEHEHUS
[BETa W OIUIABJICHUS H30JSLUU MPOBOJAOB, CIEIOB
neperpeBa (M3MEHEHHUS 1IBETa) KOHTAKTOB.

[IpoBepka COOTBETCTBMSI  IapaMeTpoOB  arfmapara,
YKa3aHHOW B MApKUPOBKE MapamMeTpaM JJICKTPUUYECKOU
CeTH MO HaNpsKEHUIo, TOKY, auddepeHIHaTIEHOMY
TOKY.

[IpoBepka pabOTOCTIOCOOHOCTH € TOMOIIBIO KHOTIKH
«Tect». [lpn Haxkatuu Ha KHOMNKY «TecT» ycTpoMCTBO
JOJI’KHO CpadoTaTh.

3aMEHY YCTPOMCTBA

YcTrpolicTBa 3allMThl  OT
JyTOBOTO po0ost
(uckpenus)

BusyanpHblil 0cMOTP.

He nomxHO ObITh NedopMmalnuu Kopryca, U3MEHEHUs
[BETa U OIUIABJICHUS M30JSLUU IPOBOJOB, CIIEIOB
neperpesa (U3MEHEHHs LIBeTa) KOHTAKTOB.

IIpoBepka COOTBETCTBUSA  IApaMETPOB  amImapara,
YKa3aHHOM B MapKHUPOBKE IapaMeTpaM JJIEKTPUYECKOU
CETH 110 HANPSIKEHUIO, TOKY.

1 pa3 B kBapTan

[Tpu 0oO6HapyKeHUH HEUCTIPABHOCTH IIPOU3BECTH
3aMEHY yCTpOHCTBa
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Texnuuyeckue cpeacrsa

IIpopunakruyeckoe MmeponpusTue

Pexomennyemas
NepHuoIUYHOCTh

JeiicTBus IpH 00HAPY’KEHUHU
HEHCIPABHOCTH

[IpoBepka pabOTOCTIOCOOHOCTH € TMOMOIIBIO KHOTIKH
«Tect» wnM mnpu TOMOIIM TECTOBOIO YCTPOWCTBA,
BXOAIIICTO B KOMIIJICKT IIOCTABKH. HpI/I HaxaTuu Ha
KHOTIKY «TecT» yCTpOoWCTBO JODKHO cpabotarh. [Ipu
BKJIIOYEHUU  TECTOBOTO  YCTPOMCTBA B  PO3ETKY
3aIMIINAaeMOH NN YCTPOIMCTBO AOHKHO CpaboTaTh.

VYerpoiictBa  3amuThel 0T | Bu3yaneHbIN 0oCcMOTP. 1 pa3 B kBapran | I[Ipu oOHapykeHUU HEUCIIPAaBHOCTH MPOU3BECTU
IIepEHAIPSKEHUS He nomxHo ObITH nedopManuu Kopmyca, U3MEHEHHs 3aMEHY YCTpOHCTBa

L[BETa W OIUIABJCHHS M30JSLUUU TPOBOJOB, CIIEIOB

neperpena (U3MEHEHHMs 1IBeTa) KOHTAKTOB.

[IpoBepka  COOTBETCTBHSI  IapaMeTpoOB  ammapara,

YKa3aHHOM B MapKHpPOBKE IapaMeTpaM 3JIEKTPUYECKON

CETH N0 HANPSIKEHUIO, TOKY.

TepMOUHIUKATOPBI BusyanbHblil ocMOTp. 1 pa3 B kBaptan | [Ipu 0OHaApYKCHUHN MEXaHUYECKUX

OTcyTCcTBME MEXaHUYECKUX TTOBPEKICHU. TTOBPEKICHUI WU HUCTEUCHUS Cpoka

[IpoBepka CPOKOB IKCILTyaTallMM TEPMOUHIUKATOPOB B JKCILTyaTaluu IIPOU3BECTH 3aMeHy

COOTBETCTBUU C JOKYMEHTALlUEW U3TOTOBUTENS. TEPMOUHIUKATOPA.

OtcyrcTBUE U3MEHEHUS LIBETA TEPMONHANKATOPOB. B ciydae WU3MEHEHUS LBETa
TEPMOMHANKATOPAIIPOU3BECTU  JIEUCTBUS IO
pazneny 4.3  HacrosAUMX  METOOUYECKUX
PEKOMEH TalIH .

Tepmocuctembl BusyanbHblil o0cMOTp. 1 pa3 B kBapran | [Ipu 0OHaApYKCHUH MEXaHUYECKUX

OTcyTcTBHE MEXAaHMYECKUX IMOBPEKICHUN JaTUUKOB. MOBPEXKACHUM  WIM  HUCTEUEHUS CpoKa

[IpoBepka CpOKOB  3KCIUlyaTallMd  JaTYUKOB B SKCILTyaTalluy IPOU3BECTH 3aMEHY JaTUYUKOB.

COOTBETCTBHUU C JJIOKYMEHTALUEW U3TOTOBUTENS.

OtcyrcTBHE M3MEHEHUS LBETA OIIaBJICHHH,

nepopmanuu.

TermoBu3noHHas [Ipoussectu TEIJIOBU3HOHHYIO muarHoctuky | He pexe 1 pazas | Ilo pe3yabTaTam TEIIOBU3HOHHOTO
JUarHOCTHKA 9KCIUTYaTUPYEMOTO ANIEKTPOOOOPYAOBaHUS B roj 00c1eJOBaHUS COCTABIISACTCS IPOTOKOJL.

COOTBETCTBUU C [6] wim Jpyroi aTTecTOBaHHOU
METOAUKON TETUNIOBU3MOHHON JUATHOCTHUKH.

[IpoTokoa HOJMKEH COAEpXKaTh CIETYIOILYIO
uH(pOpMaIHIO:
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Texnuuyeckue cpeacrsa

IIpopunakruyeckoe MmeponpusTue

Pexomennyemas
NepHuoIUYHOCTh

JeiicTBus IpH 00HAPY’KEHUHU
HEHCIPABHOCTH

- HaWMMCHOBAaHWE W QJIpeC OpPraHHU3aIlNH-
WCTIOJTHUTEIS,

- HOMEp JIMIEH3MH W aKKpeOUTAIlMh Ha
MPOBEJICHUE JIAHHOTO BUAA PabOT ¢ yKazaHUEM
JaThl BBIJIAYH, PETHCTPAIIMIOHHOTO HOMeEpa,
HAaUMEHOBAHUS OpraHa BBIJABIICTO JIUIICH3UIO U
MIPOBOIMBIIIETO AKKpEAUTAINIO, Cpoka
JICHCTBHS,

- HOMEp OT4YeTa, HOMEp O3K3eMIUIIpa M Jary
(cpokw) poBeaeHUS PabOTHI;

- HaVMEHOBAaHWE OOCIIEIOBAHHOIO OOBEKTA U
ero ajpec;

- CIIMCOK HWCIIOJIHUTENIEW C  yKa3aHUEM
KBTI (UKALIHH;

- MepeyYeHb CpEICTB U3MEPEHUN
UCTIOJIb30BAHHBIX  TNPH  OOCJICNOBaHUHU, C
yKa3aHHEM JaThl TOBEPKH;

- 1enb 00cIeoBanus (ONpeIesieHUue TI0XKapHOU
OTIAaCHOCTH) M 00BEKTHI 00CIe10BaHus (yKa3aTh
Kakoe AJIEKTPOOOOPYI0BaHNE 3IAHHS
MOJIBEPrajIoCh 0OCIICI0BAHUIO);

- XapaKTEepPUCTUKU OOBEKTOB O0OCICIOBAHHS
(coctosiHHe AJIEKTPOOOOPYI0BAHUS,
HaIpsHKCHUE, TOK HArPY3KH | T.J1.);

- pe3yabTathl  OOciemoBaHHS  (CTEICHb
JNe(heKTHOCTH (moxapHou OTIACHOCTH),
TEPMOTPaMMBI M COOTBETCTBYIOIIUE UM
dboTon3z00paxkeHus, CIUCOK JePEeKTOB IO
CTETNEeHH UX TOXKAPHOI OMacHOCTH).
ConepxaHue IpOTOKOJIa MOXKET JOTMOJHATHCS B
3aBHCHMOCTH OT 00ClIelyeMOro oObeKTa.
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Texnuuyeckue cpeacrsa

IIpopunakruyeckoe MmeponpusTue

Pexomennyemas
NepHuoIUYHOCTh

JeiicTBus IpH 00HAPY’KEHUHU
HEHCIPABHOCTH

PazBuBmmecs nedexktst u  gedexTsl  Ha
HAYaIbHON CTaguM pa3BUTHS PEKOMEHIOBAHO
YCTPAaHATh B XOJE IUIAHOBOTO OTKJIFOUEHUS
ANEKTPOOOOPYAOBAHUSI.

B ciydae oOHapyXeHHsS 30HBI C aHOMaJbHBIM
M0XaPOOTIACHBIM TOBBINICHUEM TEMIIEPATYPhI
MPOW3BECTH  JIEHCTBUA 1o  pazgeny 4.3
HACTOSIIIAX METOJMUECKUX PEKOMEHIAITHIA.

OKCIUTyaTUpyeMblIe
AIEKTPOTIPUOOPHI
JIEKTPOYCTaHOBOYHBIE
u3zenus

Buszyanbnsiii OCMOTP AIIEKTPONIPUOOPOB u
ANIEKTPOYCTAHOBOYHBIX  H3JENHM  (DIEKTPUUECKUX
PO3ETOK).

He nmomkno OBITH Aedopmanmu Koprryca, U3MEHEHUS
[IBETa W OIUIABJICHUS HM3O0JIIIUM MPOBOJOB U IITHYPOB
MATAaHMs, CIEJOB TeperpeBa (M3MEHEHHUS IIBETA)
KOHTAaKTOB.

He nmomkxHO OBITH MOBPEXKACHUS U30JSAIUNA MUTAOIINX
MMPOBOJIOB U ITHYPOB MTUTAHMUSL.

PozeTkn n0mKHBI OBITH HANAE)KHO 3aKPEIUICHBI, HE
IOJDKHBI HMMETh  OIUIABJIEHMH W MEXaHUYECKHX
MOBPEKICHU .

[IpoBepka COOTBETCTBHS apaMeTPOB JIEKTPOIIPHOOpa,
YKa3aHHOW B MapKHPOBKE MMapaMeTpaM dJIEKTPUICCKOM
CETH T10 HAMPSHKEHHUIO U TOKY.

Hcnonp30Barh 3JIEKTPONPUOOpP IO HA3HAYCHHUIO B
COOTBETCTBUU C MHCTPYKIMEH MO IKCIUTyaTaIl|H.

[Tepen kaxxapiMm
BKITIOUCHUEM
anexTponpudopa
U BO BpeMs
AKCIUTyaTaIiH

[Ipu oOHapyXeHUH HEHCIPAaBHOCTH BBIBECTH
puOOp U3 IKCIUTyaTalUH.

HpOI/ISBeCTH PEMOHT WJIM 3aMCHY HEHUCITPABHOT'O
ANMEKTPOOOOPYAOBAHUS.
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3.3. JleiictBuss mnpH  OOHAPY:KEHMH  ABApPUIlHOI0  pexxuMa B
3JIEKTPOO0OPYAOBAHUH

ABapuiiHbII pexxuM padOThl IKCIUTYyaTUPYEMOI'O 3JIEKTPOOOOPYAOBAHUS MOXKET
MPOSBIIATHCS B BUJIE CPaOOTKHU anmnapaTtoB AJIEKTPUUECKON 3aIIUThl CETH, U3MEHEHUS
1[BETa TEPMOMHIUKATOPOB, OOHAPYKEHHUS 30H AHOMAJIBHOI'O HAarpeBa 3JIEMEHTOB
ANEKTPOOOOPYIOBaHUS TNPHU TEIJIOBU3MOHHON JMArHOCTHKE, CPaOOTKU JaTYMKOB
tepmocucteM. Kpome Toro, 06 aBapuitHOM pexxume padoThbl IIEKTPONPUOOpa MOKET
TOBOPUTH TMOSIBIICHHE HA €r0 MOBEPXHOCTH, ITHYPE M BUJIKHU MUTAHUS OIUIABIICHUH,
nedopMaliu KOpIyca, BOSHUKHOBEHUHU MPU paboTe HEXapaKTepHOro IIyMa  3araxa
TUTaBSIIICICS N30SI,

[Ipu3Haku aBapuitHOTO pekMMa paboThI AIEKTPOOOOPYIOBAHUS U IEUCTBUS MPU

X 0OHApYKEHUU MPECTaBICHBI B TA0IUIE 4.
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Tabnuua 4
[Ipu3Haku aBapuitHOro pexuma padoThl ANEKTPOOOOPYIOBaHUS U IEUCTBUS PU UX OOHAPYKEHUU
IIpu3Hak aBapuiiHOIO pexKUMa Bo3MoskHasi npuunHa PexomMenayemble AeiicTBUA
Cpabotan aBToMaTH4eCKUi BbIKIOYaTenab | KopoTkoe 3aMblkaHue B LIETIH. Orarn 1.
ITeperpy3ka B enu. - YCTAaHOBUTH KaKOM THII ammapara 3aiuThl cpadoTal (aBTOMaTHUYECKUI
BBIKJIIOYATEIb, YCTPOMCTBO  3aIIMTHl  AUPQPEpEeHINaNbHOTO  TOKa,

CpaboTaiio YCTPOHCTBO 3aIUTHI | YTEUKa TOKa.

¢ depeHnaIbHOro ToKa

Cpaboranmo  yctpoicTBO  3amuThl  OT | JlyroBoit

JyrOBOTO TP0o00st (MCKpEHNs) po 6o (TIociieTI0BaTEIBHBIH,
napajuleNbHbIN, Ha 3eMJII0) WU
HCKpEHHE.

Cpaborano  yctpoiicTBO  3amuThl  OT | [lepemaapl HampsKEeHUS

MepEeHATPSIKEHUS

YCTPOWCTBO 3aIIUTHl OT TIEPEHANPSDKEHUS, YCTPOWCTBO 3aIlUTHI OT
JIyroBoro mnpo0os (MCKpeHHs)) WM MO KAaKOMy KaHaly MPOHU30IILIO0
cpabaTbIBaHUE, €CIIHM MPUOOP KOMOMHUPOBAHHBIM, T.€. 00bEUHSET B ceOe
JIBa 1 0oJjiee THIIA 3aIUTHI;

- YCTaHOBUTH OOCTOSTEILCTBA IPU KOTOPBIX MPOH3OIILIO OTKIIOUEHHE.
Uto mpowusouuio mnpea OTKIOYEeHUEM (MOJAKIIOYEHHE WM OTKIIIOUEHUE
noTpeduTens, MEPIIaHKE CBETa, aHOMaJbHasl paboTa JIEKTPONPHUOOPOB U
1.11.)? Kakue Harpy3ku ObUTH TOJKIIOYEHBI B ObTu B padore? Korma u
CKOJIBKO pa3 cpabaThIBAIM aNIapaThl 3alIUThI?

- IPOBECTU BH3YaJIbHBIH OCMOTpP 3JIEKTPOOOOPYHOBaHUS (IIHYPHI
NUTAHUS,  PO3ETKH,  BBIKJIIOYATENHM,  KOHTAKTHbIE  COEAMHEHMUS,
COEMHUTENbHbIE KOPOOKH, 3JEKTPONPUOOpPHI) HAa HAIWYME BHIUMBIX
HNOBPEXJCHUH (M3MEHEHHE I[BE€Ta WM OIUIABJICHHUE W30JISLMHU, CIIEbl
TEPMUYECKOTO BO3JAEHCTBUS B pe3yibTaTe KOPOTKOIO 3aMbIKaHUS,
UCKpPEHUSI, IEPETPY30K);

- €CJId TpPU BHU3YaJIbHOM OCMOTpE OOHApy)KEHbl IMOBPEXJICHMS, TO

HEOOXOUMO TMPUCTYNUTh K YCTPAHEHHUIO TPUYMH  BBISBICHHBIX
MOBPEKICHUIMA u PEMOHTY (3ameHe) MOBPEKICHHOTO
3NEeKTPOOOOPYIOBAHUS;

- €CJIM TPHU BU3YAIIbHOM OCMOTpE TMOBPEXJEHUS HE OOHApYXKEHbI, TO
HE0OX0IUMO MIPEUTH K dTamy 2.

Ortan 2.

[TpoBepuTh HaaeKalyl0 pabOTy anmapara 3aiuThl.

- JJI1 YCTPOWCTBA 3alUThl OT MEpPEHANPSHKEHUS U3MEPUTh 3HAUCHUE
HaIpsDKEHUs NMUTaled cetu. Eciiv 3HaueHne NUTAoUIero HanpsKEeHUs
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IIpu3Hak aBapuiiHOIO peKUMA

Bo3mo:xHas npuinHa

PeKOMeH)IyeMbIe aelcTBUA

CETH BBIXOJUT 3a JUaNa30H YCTABKU ammnapara (HM)KEe HIKHETo Ipejena
WIM BBIIIE BEPXHEr0), TO IpobiieMa B ceTu. Eciy 3HaueHue MUTAroIEero
HANpSOKCHUSI CETH JIOKHUT B JMANa30HE YCTaBKH, TO ammapar 3alluThl
HEHCIIPABEeH U er0 He0OX0IMMO 3aMEHUTD;

- JUTsl YCTpOMCTBA 3aUThl TUPHEPEHITNATHHOTO TOKA B COOTBETCTBUU
co craHmapramu [7, 8] B KOHCTPYKIHH JOJDKHO OBITH MPETYCMOTPEHO
TECTOBOE YCTPOWCTBO (KHOIKa), KOTOpOo€ OOecneurnBaeT IpPOBEPKY
paboTocnocoOHOCTH anrmapara. Taxxe MO3KHO IIPOBEPUTH
paboTOCIIOCOOHOCTh YCTPOMCTBA C TMOMOIIBIO MPUOOPOB MPOBEPKU U
U3MEpEHUs] MapaMeTpoB YCTPOMCTB 3alIUTHOTO OTKItO4UeHus. Ecnu
anmapar 3aluThl HEHCIPABEH, €ro HE0OX0AUMO 3aMEHUTb.

- Uil YCTpOIicTBa 3alllUThl OT JIyroBOro MpoOOsi MPOBEPUTH
paboTOoCIIOCOOHOCTD armapaTa B COOTBETCTBHU C WHCTPYKIIMEH 3aBoja-
u3roroButens. Hampumep, ¢ MOMOIIBIO TECTOBOTO  YCTPOMCTBA,
BXOJSIILIEr0 B KOMIUIEKT IOCTaBKM IMpuOOpa, MpU IOMOILIU TECTOBOM
KHONKM M T.A. Ecinm anmapar 3amurel HEUCHPaBEH, €ro HeoOX0IuMo
3aMEHUTb.

- 17151 aBTOMATHUYECKOIO BBIKIIIOUATENs] IPOBEPUTH PAOOTOCIIOCOOHOCTD
MexaHHu3Ma paclLeIuieHus. B3secTu aBToMaTHYECKUH BBIKIIIOYATENb PYKOH
U T0Cle OTKIYUTh ero. [Ipu oTKIIOYEeHHH AOJKEH OBbITh CIIBILICH
XapaKTepHBIN MIETUOK.

Ecnu anmapatsl 351eKTpUYECKON 3aIUThI UCIPaBHBI, TO HEOOXOAUMO
nepeiTH K 3Tamny 3.

Oran 3.

ITpoBepka MprUcoeTMHEHHBIX Harpy30K (JIEKTPOIpUOOPOB).

- TNPHUCOEAMHATH K DHICKTPUYECKOM IeNHu IOOYEPEeJHO I10 OJHOM
Harpyske, KOHTPOJIMpYs cpabaThIBaHUs allapaToB 3alUThI;

- TpU BBIABICHUM HArpy3Kd, BbI3bIBalOIlEH cpabaThlBaHME ammapara
3aIUTHI, BEIBECTU HArPY3Ky U3 SKCIUTyaTallUH.

Pe3ynbTaThl MpOBEpKH, a TaKXkKe BCe MPOBEICHHbIE MPO(PUIAKTUUECKUE
Y PEMOHTHBIE pabOTHI TOJDKHBI ObITh 3a()MKCUPOBAHBI B KypHaJe.




31

IIpu3Hak aBapuiiHOIO peKUMA

Bo3mo:xHas npuinHa

PeKOMeH)IyeMbIe aelcTBUA

TepMOI/IHIII/IKaTOp HU3MCHUWII IBET

[Ieperpyska nenu.
[ImoXo0¥ KOHTaKT.

- BriBecTu 251€KTpO0OOPYIOBaHHE U3 IKCILTyaTallUU;

- YCTaHOBHUTb OOCTOSTENbCTBA, MPH KOTOPHIX IMPOU3OLIET IEpErpeB
(kakue Harpy3Ku OBLTU TTOIKITFOYCHEI U OBbLIH B pabOTEe, IPU BO3MOKHOCTH
HU3MEPUTH MPOTEKAIOIINI TOK C IIETBIO BBISBICHUS MTEPETPY3KH).

- TIPOBECTH BU3YaJIbHBII OCMOTp 3JEKTPOOOOPYAOBaHUS, Ha KOTOPBII
HAHECCH TEPMOMHIUKATOp Ha HAJIWYUE BHUJIUMBIX MOBPEKICHHIMA
(U3MeHeHHe IBeTa WJIM OIUIABJIEHHE HW30JISIIMM, CIeAbl TEPMHUYECKOTO
BO3JCUCTBUSI B  pe3yJbTare KOPOTKOTO  3aMBIKaHUS, WCKPEHUS,
MepPerpy30K);

- €CIM TpU BU3YAJIbHOM OCMOTpE OOHApYKEHbl MOBPEXKJIEHUS, TO
HEOOXOUMO TIPHCTYIIUTh K YCTPAHCHHWIO TPUYHH  BBISBICHHBIX
MOBPEXACHUI u PEMOHTY (3ameHe) MTOBPEXKAECHHOTO
3IEKTPOOOOPYAOBAHUS;

- €CIM TPHU BU3YaJIbHOM OCMOTpE TMOBPEKICHUS HE OOHApYKEHbI —
IIPOBECTU OLIEHKY €ro COCTOSHUSL U BBINOJIHUTH NPOGUIAKTHUECKHE
paboTHI;

- YAAJIUTh CTapblii TEPMOUHAUKATOP ¥ HAHECTH HOBBIIL.

B kxypname yka3zaTe Jary oOOHapyKeHHs TIeperpeBa, IpHUUHY,
MIPOBEICHHBIC PalbOTHl (PEMOHT, 3aMeHa, MPOQHIAKTHYECKHUE PadOThI),
JaTy HAaHECEHUsS HOBOIO TEPMOMHAMKATOPA, COCTOSHUE HOBOTO
TEPMOUHMKATOpa (1IBET, TPaAyUPOBKA H.T.I1.).

Honyqu CHUI'HAJI HO)KapHOﬁ OIMIaCHOCTHU OT
TCPMOCHCTCMBI

[Ieperpyska.
II1oXxo# KOHTAaKT.

B CJIydac MmoJIydeHusd CUrnajia o ImeperpeBe:

- YCTAHOBUTBH MECTO, I'’I€ ITPOU3O0ILIO Cpa6aTBIBaHI/Ie JaTdyuKa,

- 3a(1)I/IKCI/IpOBaTL B JKYpHAJIC BpeMs, MCCTO U HAMMCHOBAHUC
3HeKTp0060py,Z[0BaHI/I$I, Ha KOTOpPOM IIPOHU30LLIO Cpa6aTBIBaHI/I€;

- HpOU3BECTH OCMOTP O60py,[[OBaHI/IH, o MIpUYIUHE KOTOPOTO
IMPON3011JIO Cpa6aTLIBaHI/Ie CUCTEMBI,
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IIpu3Hak aBapuiiHOIO peKUMA

Bo3mo:xHas npuinHa

PeKOMeH)IyeMbIe aelcTBUA

- TI0 pe3ylbTaTaM OCMOTpa, B CJIy4ae BBISIBICHUS HEHUCIIPABHOCTH,
POBECTH  PEMOHT, TEXHHYECKOE OOCIY)KHBAaHHEC WU  3aMEHY
ANIEKTPOOOOPYIOBAHUS;

- Ipu H€O6XOI[I/IMOCTI/I 3aMCHUTH JATUYUK C COOTBCTCTByIOHICfI OTMETKOU
B XKypHAJe.

[Ipn MIPOBEICHUU TEIJIOBU3HOHHOM
JTMarHOCTUKH  OOHapy)XeH aHOMaJbHbIN
HarpeB 3JIEMEHTa IEKTPOO0OOPyI0BaAHUS

[Teperpyska.
IImoxoit KOHTAKT.

nedekra
BBIBECTU nu3

[Ipnu  oOHapyxeHMM  aBapUHHOTO  IOKAPOOMACHOTO
3IEKTPOOOOpYyAOBaHUE  HEOOXOIUMO  HEMEIJIEHHO
OKCILTyaTalluu U IIPOBECTU PEMOHTHBIC pa60Tr,1.

[Tocne ycTpaHeHUs] HEMCIPABHOCTEW, MPUBEAIINX K BO3HUKHOBEHHIO
nedekra, pEeKOMEHIyeTcss MPOBECTH MOBTOPHOE  TEIJIOBH3HOHHOE
o0cienoBaHue JAaHHOTO OOBEKTA.

PeSYHBTaTBI HOBTOpHOI)’I AWXArHOCTHUKH 3aHCCTH B ITPOTOKOJ C YKa3aHUEM
MPOBEACHHBIX PEMOHTHO-TTPO(PHIIAKTHIECKUX PAOOT.

PekoMenayercss  MpPOBOOUTH  BHEIUIAHOBYIO  TEIJIOBU3HOHHYIO
JUArHOCTHKY OTIENbHBIX JJIEMEHTOB 3JEKTPOOOOpYyNOBaHUS TOCHE
KaXXJ0T0 X PEMOHTA WJIM 3aMEHBI.

Pe3ynbrarthl BHEMJIAHOBOM JMArHOCTHKU 3aHOCATCS B IPOTOKON C
yKa3aHUEM IMPUYUHBI 00CTIeI0BAHNUS.

[Ipu pabore »snekTpuyeckoro mpubdopa
HaOJI0JaeTCsl HEe XapaKTepHBIH 1IyM, 3amax
TUTaBSIIICHCS N30SI,

[Iepenans! HanpsKEHUS.
Hapymenue
JKCIUTyaTaluu.
HeucnpaBaocTh
anekTponpudopa

MIpaBUII

OTKIIIOYHTD JIEKTPONIPHOOP OT CETH.

OcmoTpeTh NMpUOOP Ha HAIMYKME HEHUCIPABHOCTEH (OIUIABJICHHE WIIU
MOBPEX/ICHHE W30JIAIUU IUTAIOIIETO IHYpa, Aedopmaius Kopryca u
T.J.).

[Tpu 0OHapY)KEHUU HEUCTIPABHOCTH BBIBECTH IPUOOP U3 IKCILTyaTaIIHH.

[Tpou3BecTr peMOHT WM 3aMEHY PUOOPA.
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3aKJII0oueHHue

J1J1sl TIOBBITIICHUST YPOBHS IMOXAPHON 0€30MaCHOCTH O0BEKTOB JKUJIOTO CEKTOpa U
OOIIECTBEHHBIX 3/IJaHUH HEOOXOIMMO TPOBEICHUE MEPOIPHUATHI MO MPOPUIAKTUKE
MO’KapOB OT JIEKTPOOOOPYAOBAHUSI HA OCHOBE COBPEMEHHBIX BO3MOXKHOCTEH BEICHUS
MOHUTOPHUHTA  COCTOSIHMSI ~ TOKApHOH  O€30MacHOCTH,  IKCILIyaTHPYEMOTO
AIEKTPOOOOPYTIOBAHUS.

K HUM OTHOCHTCS CHUCTEMaTHYECKUH MOHHMTOPHHI TOXKapHOW O€30macHOCTH
OKCILTYaTHPYEMOTO DJICKTPOOOOPY/IOBAaHUS JKUJIBIX W OOIIECTBEHHBIX 3JaHUN C
NPUMCHCHHUEM COBPEMEHHBIX TEXHHYECKHX CPEICTB, a MMCHHO TEIJIOBH3WOHHAs
JTUArHOCTUKA, TPUMCHCHUE TCPMOMHIMKATOPOB JIJIS BBISIBJICHUS aBAPUIHBIX YIaCTKOB
AJICKTPOYCTAHOBOK. Takke HEOOXOAMMO BHEAPSITh B IMIMPOKYI IMPAKTUKy HOBBIC
anmaparhl 3alTUThI JJICKTPHYECKUX CETEH — YCTPONCTB 3alIUThI OT JYTOBOTO MPO0OS U
NepPEeHANPSHKEHUS.

C 1enpi0  TOBBIIICHHWS  IMOXKApHOW  0€30MacCHOCTH  JKCIUTYaTHPYEMOT'O
AIIEKTPOOOOPYIOBAHUS JKHJIBIX M OOIIECTBEHHBIX 37aHUH, MPOPUIAKTUICCKUM
OCMOTpaM JIO/KHBI TTOJIBEPraThCs BCE DJIEMEHTBI 3JICKTPOYCTaHOBOK.

Meton npoHIAKTHKHA JIOJDKEH BBIOMPAThCS HCXOJsS U3 TEXHHYCCKHX
BO3MOYKHOCTEH, yq00CTBa BEICHHUS OCMOTPOB M 0OE€30MACHOCTH OOCITY>KHBAIOIIETO
nepcoHajga. BoO3MOXXHO TNpPUMEHEHHE pa3HbIX METOJOB Ha OJHOM OOBCKTE, B
3aBUCUMOCTH OT KOHCTPYKIIMM M YCJIIOBHI SKCILTyaTaIlUH.

CoueTaHre HECKOIBKHX METOJIOB MPO(MIAKTUKH MO3BOJIIET O0Jiee 3PpheKTUBHO
MIPOBOJIMTH MPOGUIIAKTUKY IMOKAPHOH 0€30TIaCHOCTH JICKTPOOOOPYIOBAHMS KUJIBIX U
00IIIeCTBEHHBIX 3aHUH.

[IpuMeHsIsT COBOKYITHOCTH Pa3JIMUYHBIX METOJOB MOXKHO ITOCTPOHMTH CHCTEMY
MOHUTOPUHTAa W MNPOGUIAKTHKH TIOKapHOKW 0€30MacHOCTH AKCIUTYaTHPYEMOTO
AIEKTPOOOOPYIOBAHMS, OTPAKAIOIIYID COCTOSHHE  IMOXKAapHOH  OE30MacCHOCTH

ANEKTPOYCTAHOBOK ¥ TIO3BOJISIONIYIO OCYIIIECTBIIATH €T0 MPOPUIAKTUKY.
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[Ipunoxenue

Onucanue TEXHUYECKUX CPEACTB MPeAyNpPeKIeHUS U NPOPUIAKTHKH
M0KAPOB OT YJIEKTPOO0OPY10BAHUA

ABTOMATHYECKHE BbIKJIWOYaTe u (AB)

ABTOMAaTHYECKUM BBIKJIIOUATEIb WM MPOIIE TOBOPS «aBTOMAT» - OTO

KOMMYTAIIMOHHBIN amnmapar, NpeJIHa3HAYEHHbIN IS 3aIUThI SJIEKTPUYECKON CETU OT
CBEPXTOKOB, T.€. OT KOPOTKHX 3aMbIKAHUI U MEPETPY30K.

ABTOMAaTHYECKHE BBHIKJIIOYATEIN OBIBAIOT C OJICKTPOMArHnuTHBIM pPaCUCIIUTCICM

3AIUIIAIOIINM JJICKTPUYICCKYIO ICIIb OT KOPOTKOI'O 3aMbIKAHUS U KOM6I/IHI/IpOBaHHBIM

pacuenureyicM — Korga MJOIIOJIHHUTCIIBHO C J3JICKTPOMAIHUTHBIM PACHCIIMTCIICM

MMPUMCHACTCA TEILUIOBOM pPacucnuTeIib, 3amuma10mm71 LOCTIb OT IMCPCTPY3KU.
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1, 2 — BUHTOBBIE KJIEMMBI )1 IO IKIIOUYEHNS ;3 - HOABMKHBIN KOHTAKT; 4 — HEMMOABKHEIH KOHTAKT;
5 - nyroracuresnbHas kamepa; 6 - THOKui MPOBOIHUK (TIPUMEHSETCS Al COSAMHEHUS TT0IBIKHBIX
yacTeld aBTOMATHYECKOTO BBIKIIOYATENs); / - KaTylIKa 3JIEKTPOMArHUTHOTO paclenuTens; 8 -
CEpJICUHUK AIIEKTPOMArHUTHOTO pacuenurtess; 9 - TemIoBOW pacienuTens (OuMeTauTindeckas

wiactiHa); 10 - mexanu3m pacuenutens; 11 - pykosTka ympasinenus; 12 - ¢uxcarop (s
kperuieHus aBromata Ha DIN-peiike); 13 - kopmyc.

Pucynok 1.YcrpoiictBo AB ¢ KOMOMHUPOBaHHBIM paclenuTeIeM
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B cootBerctBuM ¢ TpeboBanusamu riaasel 3.111YD, CII 256.1325800.2016, CII
31-110-2003 ObITOBBIE BJEKTPOCETH JOJKHBI OBITH 3alUIIEHbl OT KOPOTKHUX
3aMbIKaHUM M meperpy3ku. lloaTomMy 1isi 3alIMTHI AJIEKTPONPOBOIKU JKUJIBIX U
OOILIECTBEHHBIX 3JaHU CJleAyeT MPUMEHATh aBTOMAThl € KOMOMHHMPOBAHHBIM
pPaCLETIUTENIEM.

B aBTOMaTnueckoM BBIKIIIOYATENE, 34 3aLIUTY LIENU OT KOPOTKHUX 3aMbIKaHUI
OTBEYAET JIEKTPOMATHUTHBIA pacuenuTesib. OH COCTOUT U3 KaTYIIKH C HAXOASIIUMCS
B €€ ILEHTPE CEpPJCYHUKOM, YCTAHOBJIEHHBIM Ha CHELUAIbHOM IPYKHUHE.
B HopmanbHOM pexume paboThl, TOK, TMPOXOJAs IO KaTylIKe CO3/aeT
ANIEKTPOMAarHUTHOE TIOJie KOTOPO€ TMPUTATUBAET CEPACYHUK BHYTPh KATYIIKH.
Cunpl  3TOTO  AJNEKTPOMArHUTHOTO TOJSE  HEIOCTATOYHO YTOOBI IPEOJ0JIETh
CONPOTUBIICHUE TNPYXKHUHBI, Ha KOTOPOW YCTaHOBJEH cepAaeyHuK. IIpu KopoTkom
3aMBIKAHUHM TOK B DJICKTPUYECKOW LIEMM MTHOBEHHO BO3PACTa€T OO BEJIUYUHBI B
HECKOJIBKO pa3 TMpEBBIIAIONIEH HOMHUHAIBHBIA TOK AB, 3TOT TOK KOpPOTKOroO
3aMBIKaHUsI, TPOXOAS IO KATYHIKE AJIEKTPOMArHUTHOIO PACLENUTENS] YBEINYUBAECT
AIEKTPOMArHUTHOE IOJIE BO3JICMCTBYIOIIEE HA CEPACUYHHUK 10 TAKOW BEIMYUHBI, YTO
€ro CHJIbI BTATMBAHMS XBAaTa€T HAa TO YTO ObI MPEOJIOJIETh COMPOTUBIICHUE MPYKUHBI,
NepEMEIAACh BHYTPb KATYIIKA CEpPACYHUK pa3MbIKaeT MOJBWKHBIA KOHTAaKT
aBTOMATHUYECKOTO  BBIKJIIOYATENsA, O00ecTOYMBasg  IEMb.  DJIEKTPOMArHUTHBIN
pacCLENUTENb OTKIIFOYAET JIEKTPUUYECKYIO LEMb 3a J0JIU CEKYH/IBI.

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

[leperpy3ka MOXeT BO3HUKHYTh IIPU BKIIOYEHUU B CETh AIEKTPOOOOPYI0BaHUS
00111e# MOIITHOCTBIO MPEBBIMIAIOLICH JOMYCTUMYIO HArpy3Ky Ul JaHHOM CETH, 4TO B
CBOIO OYepeAb MOXKET IIPUBECTH K IIEPErpeBY IMPOBOAOB DPA3PYLICHUIO H3O0JIALUU
AJIEKTPONPOBOJKH M BO3SHUKHOBEHHUIO MOXKapa.

TennoBoii pacuenurenb NpeacTaBiIsieT cOO0K OMMETaNIMYECKYIO MIIACTUHY, T.€.
OH COCTOMT W3 JIBYX CHAasHHBIX IUJIACTUH HW3TOTOBJIEHHBIX W3 Pa3HbIX METAJUIOB,
MMEIOIINX Pa3HbIA KOADPUITUEHT pacIupeHus IPU HarpeBe.

IIpy nmpoXokIeHHH MO OUMETAUIMYECKOM IUIACTUHE TOKa IPEBBILIAIOIIETO
HOMMHaJIbHBIA TOK AB mutacTuHa HarpeBaeTcs, Py 3TOM OJWH METAJT PACIIUPSIETCS
ObIcTpee APYroro. OTO NPUBOAUT K HCKPUBICHHID OMMETANIMYECKON IJIACTHUHBI.
[Ipy wuckpuBIE€HMH OHAa BO3JACHCTBYET HA MEXAHU3M pPACUEHUTENS, KOTOPBIU

pPa3sMBIKAcT HOI[BH)I(HBIﬁ KOHTAaKT.
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Bpemsi cpabaThiBaHusS TEIJIOBOTO pACHEHUTENS] 3aBUCUT OT BEIUYHUHBI
MPEBBIIIECHUS MPOTEKAIOIIETO B [IENY TOKa HaJl HOMUHAIBHBIM TOKOM AB. UeMm Gobiie
9TO MPEBBILICHHUE, TEM OBICTpEe cpabOTaeT paclenuTeNb.

Tokn yCTaBOK aBTOMATUYECKUX BBIKJIOYATENCH, CIyKaIUX I 3allUThl
OTJICJIbHBIX YYaCTKOB CETH, CIEAYeT BHIOMPATh MO BO3MOXXHOCTH HAMMEHBIIUMHU IO
pacyeTHBIM TOKaM ATUX YYaCTKOB UJIM TT0 HOMHUHAJIBHBIM TOKaM 3JICKTPOTIPUEMHUKOB,
HO TakK, YTOOBl ammapaThl 3allUThl HE OTKIIOYAIU D3JIEKTPOYCTAHOBKU TMpHU
KPaTKOBPEMEHHBIX TIeperpy3Kax (IMyCKOBbI€ TOKU, MUKU TEXHOJOTUUYECKUX HArpy30K,
TOKH IIPU CaMO3ammycKe U T. I1.).

Crnenyet oOpamiaTh BHUMaHUE Ha MApKUPOBKY U XapakTepuctuku AB.

B mapkupoBKke yKa3bIBalOTCS:

- MOJIEJTb aBTOMATHYE€CKOTO BBIKJTIOUATEIS

- HOMUHAJIbHBIN TOK - MAaKCUMAaJbHBIN TOK 3JIEKTPUUECKON CETH, TP KOTOPOM
ABTOMAaTHYECKUH BBIKJIIOYATEIh CIIOCOOCH JUIMTENBHO pabdoTaTh 0e3 aBapuUiHOTO
orkitoueHus nenu. CTaHaapTHbIE 3HAYEHUS HOMHUHAIBHBIX TOKOB aBTOMATHYECKUX
BBIKJIFOUATEJIEH JUIsT ceTel »KMIIBIX U o0mecTBeHHbIX 3aanuii: 10, 16, 25, 32, 40, 63 A;

- HOMUHAJIBHOE HATpsDKEHUE - MaKCUMalIbHOE HanpsbkeHue cetu B BonbTax, Ha
KOTOPO€ pacCYMTaH aBTOMATHUYECKUHN BBIKITIOUYATEINb;

- TpefenbHas OTKIIYAIoas CriocOOHOCTh aBTOMAaTUYECKOTO BBIKIIOYATENS -
MaKCHUMAaJIbHBII TOK KOPOTKOTO 3aMbIKaHUs B AMIepax, KOTOPBI CHOCOOEH
OTKJIIOUUTH JaHHBIH AB cOXpaHWB Ipu 3TOM CBOIO paboTocmocoOHOCTh. B ciydae
NPEBBIIICHUSI TOKOM KOPOTKOTO 3aMbIKAHHUS 3HAYEHUS YKa3aHHOW TIpelelbHOMN
OTKJIFOYAIONIEH CHOCOOHOCTH BO3HUKAET BEPOSITHOCTH OIUIABICHHUS IMOJABMKHBIX
KOHTakTOB AB u ux npuBapuBaHus Apyr K Ipyry, T.€. Bbixojga AB u3 cTposi.

- XapaKTepHuCTUKa CpadaThIBaHUS - OMPENEIsIeT AMAa30H CcpadaThIBAHUS
snexkTpoMarHutHoro pacuenutens AB. Xapakrepuctuka cpaOaThbIBaHHS HMEET
OykBeHHOEe oOo3HaueHue. JImsi 3amuTBl  DIEKTPUYECKUX CETEH KWIBIX U

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

BM63-1X
—230/600V. 50Hz

1- HaumeHoBaHue un cepus
2 - HoMnHanbHoe HanpskeHune

3 - Bpema-TokoBas xapaktepucruka

4 - HomuHanbHas yacrorta

5 - HoMuHanbHas oTKNYaloLWwas cnocobHOCTb
6 - TokoBasi Harpy3ka

Pucynoxk 2. [Ipumep mapkupoBku AB

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

XapaKTepUCTUKU CpabaThIBaHKsI B COOTBETCTBUU C [12] mpencraBiieHs! B Taduiie 5.

Taomuna 5
JlnanazoHbsl TOKOB MTHOBEHHOTO PACIICTICHUS
XapakrepucThka cpabaTbIBaHUs Juanazon
(tun AB)

B Csbiwe 3 [, 10 5 I, BKIFOYUTEIBHO

C Cspite 5 I, 1o 10 I; BKIIFOUUTENBHO

D Csbire 10 I, 10 20 I,; BKIIOUUTETBHO
I, - HoMUHaNbHBIN TOK AB.

Bri6op aBTOMAaTHUECKOTO BBIKIIOUATENS OCYIIECTBISAECTCS IO CIEAYIOIIUM
napameTpam:

- TI0 KOJMUYeCTBY MorocoB. OMHO- U ABYXIONIOCHBIE AB mpuMeHstoTcs s
onHO(ha3HOU CeTH, a TPEX- U YEThIpeXTotocHbie AB - B Tpexda3zHoii ceTu;

- 10 HOMHHAJILHOMY HampspkeHnio. HomuHanpHOe HampsikeHue AB momkHO
OBITH OOJIBIIIE WM PABHO HOMUHAIBHOMY 3HAYCHHIO HAIPSIKCHUS 3aAIUINACMON UM
TeTH;

- 0 XapaKTEpUCTUKE cpabaTbiBaHUS. XapaKTEepPUCTUKY cpabaThiBaHus AB

MOXHO BbIOpaTh COrJIacHO TabJuile 5;
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- 10 HOMMHAJIBHOMY TOKY. OmnpenenuTb HeoOX0AUMbIi HOMUHAJIbHBIN TOK AB

MOXKHO I10 MOIIIHOCTH HJIN 1O CCUCHUHIO KNJI Ka0ens.

YcrpoiicTBa 3aIIMTHOIO OTK/II0OYeHUs T depenuunanbHoro Toka (YAT)

VYCTpOoHCTBO 3alIUTHOTO OTKJIIOYEHUs AUQPGEepeHIUANbHOIO TOKA WIIM, KaK

4acTo TroBOpAT, «Y30» - 3TO KOMMYTAallMOHHBIA ammapar, NpeIHa3HAYCHHBIM IS

3allINThI BHGKTqueCKOﬁ LCIHr OT TOKOB YTCYKHU.

1 — anddepeHumManbHbIH

TpaHcdoOpMaTOp TOKA;
2 — NOPOroOBbIif JICMEHT;
3 — MCIIOJIHUTEJIBHBIHI

MEXaHH3M;

4 — nenb TECTHPOBAHMA]
S5 — CHIIOBBIE€ KOHTAKTHI:
6 —3alMTHBLIN KOHTAKT
LIENH TECTHPOBAHMA]

T — kHonka «Tecr»;

R — TecToBBIil pe3ucTop;
1, 2, N — kinemmsbr Y30.

UR,

Pucynoxk 3. [Ipuntun pabotsr YT

Tok yTedkd — 3TO TOK, MPOXOJAIIMNA MO HEXKENIATeIbHbIM, B HOPMAaJbHBIX
YCJIOBUSIX IKCILTyaTallUuU, MPOBOASIIUM MY TSM.

B HopmanbHOM pexknMe pabOThl AIEKTPOYCTAHOBKH, DJICKTPUUYECKUU TOK
MPOTEKAeT Yepe3 MPOBOJAHUKUA BHYTPU HEE, KaK NPEAYCMOTPEHO KOHCTPYKIIHUEH.
OT npyrux TOKONPOBOJAIIMX 3JIEMEHTOB KOHCTPYKIMHU (METAUIMYECKUE KOPIYC,
pamMa, Kapkac), MPOBOJHUKH OTIEIEHbI HM30JSALMEH, COMPOTUBICHUE KOTOPOU HE

IMO3BOJIACT CO30aTh SJICKTPHUYCCKYIO IICIIb.
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Pucynoxk 4. [Ipumep xonctpykuuu Y /T

Ecoum mo kakoii-to mnpuunHe (TOBpEXKACHUE, BIAKHOCTh, TOKOIPOBOISIIAS
NObUIb U T.II.) CONMPOTHUBJICHUE H3OJAIMH YMEHBIIUIOCH, HA KOPIYyCe WIH JIPYTUX
TOKOIIPOBOJISIIIIUX JIEMEHTAaX YCTAHOBKHU MosiBisieTcs moTeHiman. Cam mo cebe Tok
YTEUYKH HE BO3HUKHET, HEOOXOJMMO CO3/aTh II€Mb, COCAUHSIONIYIO DJICKTPUUYCCKUM
npuOOp C MOTEHIIMAJIOM Ha KOPIyce C 3eMJIed WU HEeWTpasiblo. 371eCh BO3MOXKHO
HECKOJIBKO BapUaHTOB.

B nepBom ciyuae, Kopmyc 3J€KTpOYCTaHOBKH, HampuMep, OBITOBOM TEXHUKH,
KacaeTcsi METAJUINYECKOro IMPOBOJHMKA, MUMEIOIIET0 KOHTAKT € 3emiieil. B Touke
KacaHUsl 3aMbIKAaeTCs 1I€Mb, U BO3HUKAET TOK yTEYKH. ECIM KOHTAKT JOCTATOYHO
HAJCKHBIA, TO CHJa TOKAa BO3pPACTET IO Mopora cpabaTbIBaHUS AaBTOMATHYECKOTO
BBIKJTIOYATENIE B UIUTKEe mnuTanus. [lpu ciaboM KOHTaKTe MOXKET BO3HUKHYTH
HCKpEHHE, JIOKAJbHBIA HArpeB TOYKH KAacaHWs, YTO NPHUBOAUT K OIUIABICHUIO U
JNaJbHENIIEMY ITOBPEXKACHUIO U30JISIUU IIPOBOIOB, BO3TOPAHUIO U MOXKAPY.

B napyrom cnydae, KOpIyC OJJIEKTPOYCTAHOBKM HE HWMEET KOHTAKTA C
3a3€MJIEHHBIMM TPEAMETAMU U CaM He 3a3eMiieH. [Ipu kacaHWyM BHEIIHMX IMaHEIEH
YEJI0BEKOM, BOZHUKAET HArpy3Ka, T.K. TEJIO YEIOBEKA SIBIIIETCS ITPOBOJHUKOM, U YEPE3
HEro MPOTEKAeT JEKTPUUECKUM TOK. [IOCKONBKY CONPOTUBICHHE TeEJla 4YEIOBEKA
BEJIMKO, CHJIAa TOKA HEJOCTATOYHA /TSl CpaObaThIBAHNS aBTOMATHYECKOTO BHIKITFOYATEIIS
B LIUTKE MMUTAHUS U YEJIOBEK MOJIYYAET 3JIEKTPOTPABMY BILIOTH J0 JIETAIBHOTO HCXO/A.

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 MOABUKHBIC KOHTAKThI Y J[T 3aMKHYTHI, IPSIMOM TOK OT (ha3HOT0 MPOBO/IA

npoxoauT 4yepe3 marauronposon YT, 3arem uepe3 Harpys3ky, B KaueCTBE KOTOPOU
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BBICTYIAIOT, MOJKIIOYEHHBIE 3JIEKTPONOTPEOUTENHN U BO3BpAILlaeTCa 0OpaTHO B CETh
[0 HYJIEBOMY IIPOBOJHUKY, TaK K€ uepe3 Marauronposox Y /T, mpu aToM BennunHa
00paTHOro TOKa paBHA BEJIMYMHE MPSIMOTO 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€ BEJIWYMHBI, HO TaK KAK HAIPABIEHUE TOKOB IIPOTUBOMOJIOKHO, TO U
CO3/1aBa€Mbl€ UMM MArHUTHBIE MOTOKHU MPOTHBOIOJIOXKHBI, T.€. MATHUTHBIE MOTOKH
HaIpaBJIEHbI BCTPEYHO MO OTHOIIEHUIO APYT K JPYTY U COOTBETCTBEHHO, MPU PABHBIX
3HAYEHUSAX NIPSIMOTO U OOPATHOTO TOKOB, YPaBHOBEIIMBAIOT JPYT Ipyra, B pe3yJbTaTe
Yero CyMMapHbIi MArHUTHBIA TOTOK B MarHUTOIIPOBOJIC pPaBeH Hym0. Tak Kak
CYMMAapHBII1 MarHUTHBIM MOTOK B MAarHUTOIIPOBOJE OTCYTCTBYET (paBEH HYJIO), BO
BTOPUYHOU OOMOTKE TOK HE HWHAYKTHUpYyeTcs. [loIBM)XKHBIE KOHTAKTHI 3aMKHYTHI,
AIIEKTpUYECKas 1IeNb BKIIOUEHA U HAXOUTCA B HOPMAJILHOM pexuMe paboThl.

Ecau B 01HOM U3 BIIEMEHTOB JIEKTPUYECKON IIENU BO3HUKAET yTeUKa TOKa, TO
4aCTh 3JIEKTPUYECKOT O TOKA HAUYMHAET MPOTEKATH 10 HEXKENATEIBHOMY IPOBOISIIEMY
nytd. [Ipu 3TOM, 4YacTh TOKa 3JEKTPUYECKOM IenH, IMOCTynaromas oT (a3HOro
npoBoja He OyneT BO3BpallaTbCs B CETh, a IMPOXOJAS IO HEXKeIaTeIbHOMY
OpOBOASIIEMY IMyTH OyAeT yxonuTb B 3emito. CregoBaTenibHO, OOpaTHBIA TOK,
KOTOPBI OyNeT BO3BpallaThCsi B ceTh uyepe3 MaraurornpoBoa YT mo HyneBoMmy
npoBoAy, OyAeT MEHbIIE MPSMOTO TOKA, MOCTYMAIOIIEr0 B CETh, COOTBETCTBEHHO U
BEJIMYMHA TPSMOTO MArHUTHOTO TOTOKa CTaHET OOJIbIlle BEJIMYMHBI OOPATHOTO
MarHuTHOTO IIOTOKAa, B pe3ysibTare 4ero B maramuTonpoBoje YT cymmapHbIi
MarHUTHBIN MTOTOK YK€ He OyJIeT paBeH HYJIIO.

Bo3HuKIMii cyMMapHbI MarHUTHBIA ITOTOK UHAYKTUPYET IEKTPUUYECKUN TOK
BO BTOPUYHOM OOMOTKE, KOTOPBIH MHPOXOAS UYepe3 MarHUTOIIEKTPUUECKOE pelie
MIPUBOAUT €ro B pabOTy, a OHO, B CBOIO OYEpPE/lb, PA3MbIKAET MOJBUKHBIE KOHTAKTHI
OTKJII0Yas DJIEKTPUUECKYIO LIETIb.

VYCTpOHCTBO 3amUTHOTO OTKIIOYeHUsT MudPepeHnnanTpHOT0 TOKa HWMEEeT B
o0uxone W JApyrue Has3BaHus, Hampumep, auddepeHInaTbHblii BBIKIIOYATENb,
ABTOMATUYECKUI BBIKItOUaTe b MU PepeHnaaIsHOTO TOKA, YCTPONUCTBO 3aIIUTHOTO
oTKIIoueHus. Takke B pa3IMuHBIX JJOKYMEHTaX BCTPEUAIOTCs pa3Hble aO0peBUaTypbl
nanHoro ycrporctBa, Hanmpumep, ABJIT 8 TOCT IEC 61009-1-2020, BAT B 'OCT
IEC 61008-1-2020; YAT B CII 256.1325800.2016; Y30 B I1YD u CII 31-110-2003.
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OcHoBHbIMHU XapakTepucTukamu Y T sBusroTcs:

- tun. B 3mannsax moryT npumensatbes YT tuna «Ay, pearupyromme Kak Ha
MIEpEMEHHBIC, TAK U HA MYJILCUPYIOLINE TOKU yTEUKH, WK Tua «ACy», pearupyromniue
TOJIKO Ha MEPEMEHHBIE TOKM YTEUYKHU. VICTOUHMKOM MyJIbCHUPYIOIIETO TOKA YTEUKHU
MOTYT SBJISITbCSL CTUPAJIbHBIC MAIHUHBI C PETYISTOPAMH CKOPOCTH, PETYIHPYEMBIE
HMCTOYHMKHU CBETA, IEPCOHATBHBIE KOMIIBIOTEPHI U JIP.

- HOMMHAJIBHBIH TOK - MakKcUMalbHbIA TOK mpu kotopoM YT cnoco6HO
JUTUTENILHO paboTaTh, HE TEPssi CBOIO paboTocrnocoOHoCcTh. CTaHIapTHBIMU, Hauboiee
4acTO MCIOJIb3YEMbIMU 3HAYEHUSIMA HOMHUHAIBHBIX TOKOB Y/IT, MCHONB3yeMBbIX B
ANIEKTPOYCTAHOBKAX KUJIBIX U OOIIECTBEHHBIX 31aHuil sBisitoTcst: 10, 16, 25, 32, 40,
63A;

- muddepeHnnaIbHblii TOK - MUHUMAJIbHBIN TOK yTeukH, rnpu kotropom YT
IPOU3BEJICT OTKIFOUEHUE eKTprudecKkon nenu. JuddepeHimanbHpiii TOK — 3TO 07HA
U3 TJIaBHBIX Xapakrepuctuk Y T;

- HOMMHQJIBHOE HaNpsHKEHUE — HaIpspKeHue ceTd npu kotopoMm Y [T criocobHO
JUTUTENIFHO paboTaTh, HE TEPsiss CBOK PabOTOCIIOCOOHOCTD;

- PO/l TOKA - MOCTOSHHBIA WJIW IEPEMEHHBIN;

- YCIIOBHBIN TOK KOPOTKOT'O 3aMBIKAHUS — TOK KOTOPBI KPATKOBPEMEHHO MOKET
Boiiepkath YT 1o MomeHTa moka He cpaboTaeT aBTOMAaTHUYECKUU BBIKIIFOYATEb,
YCTAHOBJICHHBIN JIJIS1 3aIIATHI HEMH OT KOPOTKOTO 3aMbIKAHUSA.

Brei6op YT npousBoanTCs O CAEAYIOMIUM KPUTEPHUSIM

- 10 HOMHUHAJbHOMY HaNpsKCHUIO U TUNY CeTU. HOMHHAIbHOE HANPsIKEHUE
YT nomkHo ObITH OOJBINE OO PAaBHO HOMUHAIBHOMY HAIPSIKEHUIO 3aITUIIIAEMON
uM 1iend. J{ns omHodasHoi cetm Tpedyercs nByxmnoirocHoe YT, mius tpexdasHoit
CETH — YETBIPEXIIOIIOCHOE;

- o HoMuHaJabHOMY TOKY. CormnacHo I1YD ucnons3zoBanue YT B rpynmnoBbIX
JUHUAX, HE HMMEIOLIMX 3allUThl OT CBEPXTOKAa, 0€3 OMOJIHUTEIBHOTO amnmapara,
obOecTieurBaloIIero 3Ty 3aluTy He qonyckaercs. M3 atoro ciaeayer, uro nepen YT
JOJDKEH CTOATh aBTOMATHUYSCKHW BBIKITIOYATEIb WJIM JIPYroi ammapar ¢ GyHKIHei
3alUTBI OT CBEPXTOKA, IO TOKY KOTOPOTO HEOOXOJIUMO BhIOMPATh HOMUHAIBHBINA TOK
YAT. Ilpu stom HOMUHabHBIH TOK YT momkeH ObITh Oosblie JUOO paBeH
HOMHUHAJIbBHOMY TOKY YCTaHOBJICHHOTO JI0 HETO ammapara 3aiuThl (aBTOMAaTHYECKOIO

BBIKJIFOYATEJISI WIIM IPYroro anmnapara ¢ (PyHKIIMEH 3allUThl OT CBEPXTOKA);


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
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-  no auddepenmmanbioMy  ToKy.  CTaHZapTHBIMU  BEJIMYUHAMU
muddepennmansaoro Toka YT sBastores: 6, 10, 30, 100, 300, S00mA. YT c
muddepennmanbabiM TokoM 100, 300 u 500 MA npuUMEHSIOTCS I 3alIUThl OT
noxapos, ¢ nuddepennuanbHbIMu TokaMu 6, 10, 30 MA - 1715 321U THI OT TOPAKEHUS

YCJIOBCKA BJICKTPUUCCKUM TOKOM.

cepusi nNpousBoAUTENb
HOMWHANbHbIA TOK [ ]
Bfl1-63
HanpsxeHue 50 A '
\ 2308~ 50 cxema
/un 30 MA .__J NOAKMOYEHUA
avnddepeHumansHbIn 06o3Ha4eHus
TOK
3000 x
/ R F&L
YCNOBHBIN TOK K3/ ,,,,, 8
™n Y30 «

KHonKa «TECT» TeMnepaTypHbld AManasoH
(ctangapTHas ot -25 go +40)

l /\\/\ Tun AC E - ANA CUHYCOMAANLHOMO

! nepeMeHHoro Toka

144 Tun A - ANA NyAbCuUpytowero

M NOCTOSKHHOro TOoKa (U ANA CUHyCcoMAanb-
S e HOro0 NEepPeMEeHHOro Toka)
14 4 Tun B - ANS NOCTOSAHHOTO TOKa (M
NNV ANA CUHYCOMAANBHOTO NEPEMEHHOIO
———— TOKa U ANS NYNbCUPYIOWEro NOCTOSH-

HOro ToKa)

Pucynok 5. Mapkuposka YT

[Mpumensiempie Tumel YT @GyHKIMOHATBEHO MOJDKHBI TMpEIyCMaTPUBAThH
BO3MOKHOCTh MPOBEPKH UX paboTocnocooHoCcTH, npoBepka Y T (TectupoBanue) nis
KWIBIX 00BEKTOB JOHKHA TPOBOAUTHCS HE PEKE OJHOTO paza B TPU MECSAIA, O YeM
JOJIKHA OBITh 3aMUCh B UHCTPYKIIMU O SKCILTyaTalluy NPEAIPUSTUS -U3TOTOBUTETIS.

YceranoBka VYT, [aedcTByrOmMX Ha OTKIKOYEHHE, 3ampeniaeTcs s
AJEKTPONPUEMHHUKOB, OTKJIHOUYEHUE KOTOPBIX MOXKET MNPUBECTH K OMNACHBIM
MOCIECTBUSAM: CO3JAHUI0 HEMOCPEACTBEHHOM yIrpoO3bl Uil  JKA3HHA JIFOAEH,

BO3HHKHOBCHHUIO B3PBIBOB, I1IOKAPOB U T.II.
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JIns caHWUTapHO-TEXHUYECKUX KaOWH, BAaHHBIX W JYIIEBBIX PEKOMEH]YETCs
yctanaBnuBaTh Y T ¢ HoMuHaNBHBIM qUddhepeHIraTbHBIM OTKIIOUYAIOIIUM TOKOM 10
10 MA, ecnu 1714 HUX BBIAEIEHA OT/IENIbHAS JIMHUSA, B OCTAJIbHBIX CIy4asiX, HAIpuMep,
MpU MPUMEHEHUU OJHON JUHUU JJIS CAHUTAPHO-TEXHUYECKOW KaOWHBI, KyXHU U
Kopugopa, cieayer mnpumeHsaTh YT ¢ HoMuHanbHbIM AuddepeHImaIbHbIM
OTKJIIOYAOIINM TOKOM 70 30 MA.

Jnst ogHokBapTUpHBIX A0oMOB YT ¢ HOomMuHanbHbIM AuddepeHnaIbHbIM
OTKJIFOYArOMUM TOKOM 110 30 MA peKoMeHAYyeTCsl IPeyCMaTPpUBATh JIJI TPYIIIOBBIX
JIMHWUM, TUTAIOUMX IITENCENIbHbIE PO3ETKM BHYTPU JIOMa, BKJIIOYAs IMOJBaJbI,
BCTPOCHHBIE M MPUCTPOEHHBIC Tapa’kM, a TAKXKE B TPYIIOBBIX CETIX, MUTAIOMIUX
BaHHBIE KOMHATHI, AYIIEBLIE U cayHbl. /{151 ycTaHABIMBAEMBbIX CHAPYKH IITETICEIbHBIX
po3erok yctaHoBka Y/[T ¢ HOMUHaNBbHBIM JU(GHEPESHIHAIBHBIM OTKIHOYAIONIUM
TOKOM 110 30 MA 00s13aTenbHa.

B 3panusx moryr mpuMeHsitbess Y30 Tuma «Ay», peardpyrolime Kak Ha
NIEPEMEHHBIE, TaK U HA MYJbCUPYIOIINE TOKHU MOBPEXKICHUH, iu «ACy, pearupyroniue
TOJIbKO Ha IEPEMEHHBIE TOKH YTEUKH.

Kak Bumno n3 xonctpykiun YT (ecnu pedb uaeT HE 0 KOMOMHHUPOBAHHOM
YCTPOICTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB U MpH JIIOOOW CXeme ero
NOJKIIIOUEHHUsT  JOJDKHa  OBITh  MpeaycMOTpeHa  oOsi3aTenbHash ~ yCTaHOBKA
ABTOMATHYECKOTO BBIKJIFOYATEIIS, AJIs 3alIUThI, KaK camMol ceTH, Tak U Y JI'T oT TOKOB
NEPErPy3KU U KOPOTKOTO 3aMbIKAHUSI.

Taxke HeoOXxoauMa mepuoauyeckas IpoBepka paboTtocmocobHocTn Y/T.
Crangapramu [/, 8] ycTaHOBIEHO TpeOOBaHWE MO HAJIMYUIO YCTPOWCTBA MPOBEPKHU
pabotocrocoonocTH YT (kHOTIKM). [IpoBepka paboTOCTIOCOOHOCTH OCYIIECTBIISICTCS
HaxxatueM KHONKU «TECT». Ilpu ee naxatuu B YT UCKyCCTBEHHO CO3[a€TCSI TOK

YTEUKH, 4TO JOJHKHO MPUBECTH K OTKItoueHUo Y I T.

YcTpoiicTBa 3alIUTHI OT AYToBOro npoodos uiau uckpenns (Y3 A1)
JlyroBoit mpoOO¥l WM HCKpPEHHE — OJWH W3 aBaPUHHBIX TOKAPOOIACHBIX
PEXKUMOB B IIEKTPOCETSIX.
B oTtinnumne oT KOpOTKUX 3aMbIKaHUN, BOSHUKAIOIIUI TPU UCKPOBBIX U TYTOBBIX
pa3psanax TOK, OTPAHUYMBAETCS COMPOTHUBICHHEM HArpy3Kd, Ha KOTOpPBIA HE
pearupyroT aBTOMAaTUUYECKHUE BBIKIIOUATENIH, HO 3a CYET JJIUTEILHOTO BPEMEHH €ro

MMPOTCKAHUA, MOXKCT IIPOUCXOANUTH BOCINIAMCHCHUC U30JIIIUH IIPOBOJA.


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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OnHolt W3 TJIaBHBIX MPUYUH MCKPEHHS SBISETCS OOJBIIOE MMEPEXOTHOE
conpotusiienne (BIIC), B oOuxone Ha3pIBaeMOE TaKXKe «IIJIOXUM KOHTAkTOM». [Ipu
BIIC na nepexoje 3JeKTpUIeCKOro ToKa C OJHOTO MPOBOHUKA HA IPYroil oOpasyercs
MOCTIEIOBATENbHAS WM MapajUiesibHas 3JIEKTpUUECKask Ayra MEXAy MPOBOJAMU WU
KOHTaKTaMHU.

BIIC uwacto Bo3HUMKAET BCieACTBUE Ne(DEKTOB U MOBPEKICHUN, MPOU3OIIEIIITUX
MIpU DKCIUTyaTanuu ooopyaoBanus. Hampumep:

- TIOBPEXKJICHUS U3OJSIUKA Kalessi TBO3SIMU, IIypylaMH, 3aKUMaMu WU TIPU
MEXaHUYECKOM BO3AEHUCTBUU IPYTUMHU NPEeIMETaMU;

- MIOBPEKICHUS U30JISIIMU KaOesel IphI3yHaMu U JOMAITHUMU KUBOTHBIMU;

- U3JIoM Kabest (MpoBoja) NMpU U3ru0ax WM MPU MOCTOSHHBIX MEXaHHUYECKUX
BO3JICHCTBUSAX;

- CTapeHHUE W30JSIUU, TOBPEKJICHUS OT BO3JCUCTBUS TEMIIEpATYyphl, BJar,
JIPYTUX pa3pymamnux GakTopos;

- YXyJAIIEHHE KOHTaKTa HM3-3a OCJIa0JEHUS 3a)KUMOB, CTApPEHHUS] U OKHUCIICHUS
IIPOBOJOB U T.[I.

B moBpexaénHol >xuiie BO3HHMKAEeT Majblil 3a30p, MpoOMBaeMblii pabouum
HaANpPsDKEHUEM, TI0O9TOMY TOK IO TaKOMY KaOelto MpoJoiKaeT MpoTeKaTh, U OCTaETCs

OJIM30K K HOMHWHAJIBHOMY 3HAQYCHHUIO, a4 3HAYUT, aBTOMAaTHUYCCKUM BBIKJIIOYATEIbh Ha

HEro HE pearupyer.

@0

OcnabneHnpin MexaHuyeckoe lNepepasneHHbli HenonHoueHHbIiA
KOMTaKT nospexaeHue kabeno KOHTaKTY
rabensn
Nedexr NospexaeHune MexaHuueckoe NospexaeHue CKpyTka meap v
xabena rPbLI3YHaMK nospexaexnue UK Crapexme ANIOMUHMIR
HU30NAUMKM W30NAUMK

Pucynok 6. Bo3MosxHBIE IPHUYHUHBI UICKPEHUS B AJIEKTPOIIPOBOJIKE



45

B 3a3ope BO3HMKaeTr AyroBou paspsil, CONPOBOXIAIOLIUNCA HHTEHCHBHBIM
BBIJICJICHUEM TeIlIa, YTO MPUBOAUT K JajbHENUIIEMY Pa3pyLICHHUIO U30JIALMH KaOels u
€ro BO3rOpaHuIo.

[Tpu 60aBIIOM IEPEXOTHOM COMPOTUBIEHUH BOZHUKAET MPOLIECC LIMKIMYECKOTO
oOpa3oBaHUs U Tall€HUS DJIEKTPUUYECKOM NyTrd, NPOUCXOJIUT 3HAYUTEIbHOE U
JUIUTEIILHOE BBIJEIICHUE TEIUIOBOM YHEPruU. BO3ZHUKAIOT [IUTENIBHBIE U YCTOUYNBBIE
TEIUIOBBIE PEXUMBI PaOOThI AJIEKTPUUECKUX LEMNel, BCIEICTBUE YEro MPOUCXOIUT
paspylieHre U30JS1UU U 3alUTHRIX 000JI0YEK, a TAKXKe MOCIIeIyIoIIee BO3TOpaHue.

I[Io mexaHM3My BO3HMKHOBEHMS, PA3JIMYaAIOT I10CIEIOBATEIBHBIA JTYrOBOU

po0oil, mapaienbHbIi 1yroBoi mpo0oil 1 1yroBoi mpoOoil Ha 3eMIto.

L (nuHunA)
HATIPY3KA
N (He#ATpanb) '
i
PE (zazemneHue) :

Pucynok 7. Mexanu3M BOSHUKHOBEHHS TYTOBBIX ITPOOOEB

[lon mocnenoBaTeNbHBIM JIYTrOBBIM TPOOOEM TOHHUMAETCS AIICKTPUUYECKHMA
mpo0Ooil M30JAIMK (MU BO3AYIIHOTO MPOMEXKYTKA), MPU KOTOPOM TOK MPOTEKaeT
yepe3 Harpysky uenu, 3ammmaemon Y3/II. IlocnemoBatensHbI ayroBoil mpobOoi
BO3HUKAET, IPEXKIE BCEr0O, B pe3yJIbTaTe MOBPEKACHUS IPOBOJIA WU MOTEPU KOHTAKTA
B IIOCJIE0OBATENILHOCTU C Harpy3koil. B aTux ciydasix, BeTMUMHA TOKa MEHbIIIE, YEM
pabouuii  TOK, W  aBTOMATHYECKHWE  BBIKIIOYATENM WM  BBIKIIOYATENH
muddepeHnnaIbHOr0 TOKa HE CIOCOOHBI OMPEACIUTh HEUCIIPABHOCTDh U OTKIIIOUUTH
3alIMIIAEMYIO LETIb.

[MapannenpHBIA TyroBod mpoOo# - 3T0 MPOOOH, TPU KOTOPOM TOK MPOTEKAET
MEXKJy AaKTHUBHbIMU MPOBOAHUKAMH, TapauielibHO uenu Harpy3kud. [Ipo6oit
COMNPOBOKJAETCS MOSIBICHUEM 3JEKTPUUYECKON YTy, COCOOCTBYIONICH 3aMbIKAHUIO

MPOBOJIHUKOB. BennuuHa Toka Mpu MapajiesbHOM Mpo0oe OmpenesiseTcsl MOJIHbIM
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COIPOTHUBIICHUEM LleNU. B 3aBUCMMOCTH OT TOTr0, KAKOW HOMHMHAJIBHBIA TOK MMEET
ABTOMATUYECKUN BBIKIIOYATENb, MPOUCXOAUT (UM HE MPOUCXOJUT) OTKIIOYEHUE
nernu. Ilpu 3arpyOsieHHONW ycTaBKe TOKa cpabaTbIBaHUS aBTOMATHYECKOTO
BBIKJTFOYATEJISI OTKIIOUEHUE 1IETTH TPOUCXOIUT C 3aCPIKKOM.

JlyroBoii mpo0Ooii Ha 3eMJTI0 — 3TO MPOOOH, TPU KOTOPOM TOK MPOTEKAET MEKIY
AKTUBHBIM MPOBOJIHUKOM M 3eMJIEH B pe3yJibTaTe 3aMbIKaHUs (pa3HOTO MPOBOAHUKA HA
3€MJTIO MJTU Ha AJIEMEHT AJICKTPUUYECKH CBS3aHHBIN C 3eMJICH.

YerpoiicTBo 3amuthl oT AyroBoro mnpobos (Y3JII1) — HOBBINM Ki1acc anmapaToB
3aIIUTHl AJEKTPUUYECKOM CETH, MpEIHAa3HAYEHHBIH, B OTJIMYHME OT APYTHX BHUIOB
ANEKTPUUYECKUX 3aIUT, UCKIIOUUTEIBHO JJIsl MPEAYNPEKISHUS] U MPeI0TBpPaALCHUS
M0>KapOB, BO3HUKAIOIIMX M3-32 TYTOBOTr0 MPo00s (MCKpEHus).

HexotopbiMu pazpaboTymkaMu ATUX HW3JACIHN MPUMEHSETCS TaKke TEePMHUH

«YCTPOMCTBO 3aIIMUThI OT UCKpeHus» (Y3Uc).

V0 2

o

63A YXn4

A
208507y e

Pucynok 8. I[IpuMepbl yCTpOKCTB 3alIUTHI OT JIyTOBOT'O IIPOOO0S pa3InIHbIX
MIPOU3BOIUTEIICH
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Y311 HOCUT UCKITFOYUTENBHO IPOTUBONOKAPHOE HA3HAYEHUE.

OcHoBHoMi  3amauert  Y3JIII  sgBnsgeTcss  CBOEBPEMEHHO  PaClO3HATH
BO3HMKHOBEHUE  IOKApPOONACHOTO MCKPEHHs U  OTKIIOYUTh  3allHIIAEMYIO0
ANEKTPUUYECKYIO 1IEMb.

VY3JI1 cxoHCTpyUpOBaHO TaK, YTOOBI OMNPEACIUTH IMOSBJICHUE JTYTrOBOTO
(MCKpOBOIO) pa3psiia U NpepBaTh KOHTYp €lIE Mepell TeM, KaK SHEpPrust B MecTe
HEUCIIPABHOCTH JIOCTUTHET 3HAYEHUH, BEYIIUX K BOSHUKHOBEHUIO MOXKapa.

VY3II oOecrneunBaer aBTOMATHYECKYI0 JAMArHOCTUKY KOHTPOJIUPYEMOM
AIEKTPUUECKOW LENu M MNpPU BO3HUKHOBEHUM HMCKPEHHUS OTKIIOYAeT €€ OT oOien
MATAIOIIEN CETH.

Takum oOpazom, 1esib TPUMEHEHUSI 3TUX YCTPOHUCTB — 3TO MPEAYNPEKICHHUE
N0’XKApOB, BO3HHUKAIOMIMX B TMOMEIICHUAX, 3JaHUSAX U COOPYKEHHUSIX IO MPUYUHE
HEUCIIPABHOCTH 3JEKTPOOOOPYI0OBAHUS, MPOSIBISIIOIICICS B BUIE JAYrOBOrO MpoOos
(uckpenwus).

bonapmuucTBo  V3/III  uCMONB3yIOT CXOXKHE TPUHIMIBI  OOHAPYKEHUS
M0’KAPOONACHOTO MCKPEHHUSI B CETH. YCTPOMCTBO aHAIM3UPYET COBOKYIHOCTH
napaMeTpoB TOKa W HAIpPSKEHUS CETH, XapaKTEPHBIX [JIsI MCKPEHHUsS: BEJIHYUHY,
dbopMy, OJIAPHOCTH, TPOJOIKUTEIHHOCTD U TEMIT CIIEJOBAHUS CKAYKOB. JTU CKauKU
U narT uHpopManmio, oOpadbaThiBaeMyl0 MOyJieM 00paOOTKH CHUTHAJIOB B COCTaBE
V3I1. BennunHa noiay4yeHHOTO CUTHAJIA CPAaBHUBAETCS € 3aJJaHHBIM 3HAYEHHEM U IIPU
KQKJIOM TMPEBBIIIEHUM HTOTO 3HAYECHUS TOAAETCS HUMILYJIbC PETHUCTPUPYEMBIN
HakonuTteneM. [Ipu 1OCTHKEHHH B HAKOIMTENE YCTAHOBJIEHHOTO YHCIIAa UMITYJIbCOB
3aJIaHHOTO YPOBHS TOAPSAN (OPMHPYETCS CUTHAN, OTKIIOYAIOIMIUKA 3allHUIaeMyIo
JIMHHUIO.

Baxnoit xapakrepuctukoit Y3/II, sBisieTcs mNOMEXO03alIUIIEHHOCTD, T.€.
OTCYTCTBHE HEXENATEeNbHBIX (JOKHBIX) cpabaThlBAaHWA TPU BKIIOYCHUH B
3aMIUIIAEMYTO TIETh PA3IMYHBIX DJIEKTPOIPUOOPOB, HAPUMED, TBUIECOCa, UCTOYHUKA
MATAHUS C DJJEKTPOHHOM KOMMYTAlME, JABUTaTellsi KOHJACHCATOPHOIO IIyCKa,
AIIEKTPOHHBIX PETYISITOPOB (TUPUCTOPHOTO THIA) CHIIBI CBETA, (PIIYOPECICHTHBIX U
TAIOTCHOBBIX JIAMII, & TaKXKE «HOPMAIBHO HMCKPSIIHUX» PYUHBIX DIEKTPOOBITOBBIX
WHCTPYMEHTOB C JIBUTATEIIIMU KOJUIEKTOPHOT'O THUIIA HCKPEHUE B KOTOPBIX SBISECTCS
JNOITyCTAMBIM, HAIIPUMEDP APEIb.

CTOUT OTMETUTBH, UTO OTHAEJBHBIE SJIEKTPUYECKHE YCTPOMCTBA CAMU MOTYT

ICHCPUPOBATHL BBICOKOYACTOTHBIC M CPCAHCYACTOTHBIC IIOMCXH, KOTOPEIC 6YI[YT
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pacriozHaBatbess  Y3/[II kak wncrounuk wuckpeHud. Hampumep, THpHCTOpPHBIE
perynsatopel ¢ (ha30BbIM yIpaBlieHHEM 0€3 TOMEXOMOAABIAIOMUX (UIBTPOB;
pa3JINYHBIE YCTPOMCTBA, T'€HEPUPYIOIINE BBICOKOYACTOTHBIE TTOMEXH IOBBILICHHOTO
YPOBHs, CYIIECTBEHHO IPEBBIMIAIIINE HOPMBI Ha moMeEXoaMHuccHio. [Ipu Hammuum
MEPEYUCIICHHBIX YCTPOUCTB, MPUXOIUTCS JTMOO0 OTKa3bIBaThCs OT puMeneHust Y311,
YBEJIMUYMBAsi PUCKH BO3TOPAaHUM OT HUCKpeHus, aubo orkmouars Y3/II Ha Bpems
UCIIONb30BaHUSl YCTPOMCTB, SABJISIOLIUXCS TEHEPATOPAMHU BBICOKOYACTOTHBIX U
CPEAHEYACTOTHBIX TTIOMEX.

OcHoBHbIMU XapakTepucTukamu Y3111 sBisroTcs:

- HOMHMHJIbHBIA TOK - MakCHUMalbHbIA TOK mpu koTtopoM Y3/III cnocobHO
JUTUTENTEHO paboTaTh, HE TEPSISt CBOIO pab0TOCIIOCOOHOCTh. B OCHOBHOM BBINyCKaOTCA
B IIATH MOJU(PUKAIUAX, B 3aBUCUMOCTH OT HOMUHAJILHOTO TOKa: 16, 25, 32, 40, 63A;

- HOMMHAJIBHOE HAIpPSHKEHWE — HaNpsDKEHWe ceTu npu Kotopom Y311
CIIOCOOHO JITUTENILHO padoTaTh, HE TEPssS CBOIO pabOTOCIIOCOOHOCTH;

- YCIIOBHBIM TOK KOPOTKOI'O 3aMBIKaHUS - TOK KOTOPBII KPaTKOBPEMEHHO MOKET
BeiiepxkaTh Y3/l 10 MoMeHTa moka He cpaboTaeT aBTOMAaTUYECKUM BBIKIIIOUATEIb,

YCTaHOBJIeHHI)IP'I JJIA 3alIUTBI OCIIX OT KOPOTKOT'O 3aMbIKaHU .

- 3
, 2308~ 50Ty —

jarpyska N

1

)

cerb N

HOPMA
VICKP

U < Umax
U > Umax

’ forka3_ 13
i I J

1 — m3roToBUTENH; 2 — MOJIENb; 3 — HOMUHAJBHOE HAMPsDKEHUE; 4 — 4acToTa; 5 — HOMUHAIBHBIN
TOK; 6 — YCIIOBHBI TOK KOPOTKOTO 3aMBIKaHUS; 7 — CXeMa MOJIKIIIOUEHHUS; 8 — cXxeMa UHAUKAIUU

COCTOSIHUS TIpubopa

=1=twolxic

Pucynox 9. I[Tpumep mapxuposku Y3/II1
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Bei6op Y3111 npousBoaUTCS MO CAEAYIOLIUM KPUTEPUSIM:

- 10 HOMUHAJIBHOMY HanpsikeHuto. HomunaneHoe Hanpsbkenne Y 3 /111 nomkHO
OBITH OOJIBIIIE JINOO PABHO HOMUHAIIBHOMY HAIPSKEHUIO 3alUIIAEMON UM LIeTH;

- 0 HOMHUHaJIbHOMY TOKy. Y3/III He 3amumaer 3JIEKTPUYECKYIO CETh OT
MEeperpy3Ku U TOKOB KOPOTKOro 3ambikanud. [loatomy nepen Y3II noimkeH CTOSAThH
aBTOMAaTHUYECKUI BBIKJIIOYATENh WJIM JAPYrod ammapaTr ¢ (QyHKUUEH 3aluTbl OT
CBEPXTOKA IO TOKY KOTOPOro HeoOX0oAuMO BbIOUpaTh HoMuHaIbHbIN ToK Y311 [Tpu
3TOM HOMHMHaJIbHBIN TOK Y3II nomxeH ObiTh Oosbllie JIMOO paBeH HOMUHAIBHOMY
TOKY YCTaHOBJIEHHOT'O JI0 HEro ammapara 3aliuTbl (ABTOMAaTUYECKOTO BBIKJIFOUATENS
WM IpYroro anmnapara ¢ pyHKIMeHl 3Tl OT CBEPXTOKA).

Taxxe npu BeiOope Y3/II1 cnenyer oOpatuTh BHUMaHUE HA Hamu4ue GyHKIUNA
IPOBEPKH pabOTOCIIOCOOHOCTH yCcTpoiicTBa. HekoTopbie MpOU3BOAUTENN OCHAIAIOT
V311 kHONKOM NPOBEPKHU, OTAEIBHBIE IPOU3BOJUTENIN B KOMIUIEKTE C YCTPOUCTBOM
IIOCTaBJISIIOT CPEICTBO KOHTPOJISI B BHJAE ABTOHOMHOW BWIKH, ITO3BOJISIIOIICH
UMHUTHPOBATh WCKPOBBIE pa3psiibl, U TakKUM O0Opa30oM OCYIIECTBISATh KOHTPOJb
(GYHKIIMOHUPOBAaHUS H3JEIUs. U ONpPENEICHHE 30HBbl €ro JCHCTBUS, YTO SIBISETCS

HCCOMHCHHBIM IIPCUMYIICCTBOM TAKUX aIllIapaTOB.

Pucynoxk 10.1Tpumep Y3/II1 B kOMIUIEKTE CO CPEACTBOM KOHTPOJIS 30HBI
(byHKIIMOHUPOBAHUS

VYceranoka Y3/III B rpynmoBbIX CETSIX MUTAHUS CUCTEM IMPOTHUBOIMOKAPHOM
3alIUTBl U B JJIEKTPOYCTAHOBKAX MEIMIMHCKOIO HAa3HAYCHUS, MOAAECPKUBAOIIMNX

KHN3HCOACATCIBbHOCTD 6OJ'H>HI)IX, HC JOITYCKAacCTCA.


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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VY311 sBnserca eme OAHUM BUIOM 3alUTHI dJEKTpUUeCcKuX neneid. OHO He
3aMeHsieT Cco0OW JApyrue ammaparbl 3allUTbl M HE OTMEHSET HeoOXOIMMOCTU
IIPUMEHEHUS B DJIEKTPUUYECKUX LETISIX aBTOMATUYECKUX BBIKJIFOYATENEH U YCTPOMCTB
3aIIUTHOTO OTKIIOUeHUs U HEepeHIINaTbHOTO TOKA.

V311 pexoMeHIyeTCs YCTAaHAaBIMBAaTh B OTIEIbHBIX TPYNIIOBBIX JIMHHUAX
MUTaHUS OCBEILEHUSA U IITENCEIbHBIX PO3ETOK MOCIE IPYTUX anmnapaToB 3auTsl (AB,
YIAT).

VYceranoBka Y3111 3anpemiaercst B IMHUAX CUCTEM IPOTUBOMOKAPHOM 3aIUTHI,
a TaK)Ke DJIEKTPONPUEMHHUKOB, OTKIIOUEHUE KOTOPBIX MOKET MPUBECTH K OIACHBIM
NOCJIEICTBUSIM: CO3JAHUIO HEMOCPEICTBEHHOM yrpo3bl Uil KU3HHU JIIOJEH,

BO3HHKHOBCHHWIO B3PBIBOB, ITI0KAPOB U T..

YcrpoiicTBa 3amUThI OT nepeHanpsizkenus cetu (Y3II)

[Tepenaapl HanpsHKEHUS B AJIEKTPUUYECKON CETH SIBJSIOTCA OJHOM M3 OCHOBHBIX
OPUYUH BBIXOJA W3 CTPOS DIIEKTPUUYECKUX NPUOOPOB, B OTHEIBHBIX CIyYasixX
OPUBOIAIMX K Tokapy. OCOOEHHO OCTPO BOIPOC 3AIIUTHI ANEKTPONPHUOOPOB OT
nepenagoB HaMpsOKEHUsT CTOUT B KWIBIX MHOTOKBAPTHPHBIX JOMax CTapou
NOCTPOMKH, & TaK K€ YaCTHBIX >KWIbIX JOMax MOAKIIOYEHHBIX K CTapbIM JUHUAM
ANEKTpOoNepeIay.

YCTpOUCTBO 3aIIUTBl OT MEPEHANPSIKEHUSI WM PeJie HaNpsDKEHUsT — 3TO
anmapaT  3alllUThl, OCYIIECTBISIOMIMN  HEMPEPBIBHBI  KOHTPOJb  BEJIMYHHBI
HANPSDKEHUSI TTUTAIOIICH CETH C 11eTTbI0 00eCTIeUeHNsI OTKIIIOUEHHUS Harpy3KHy B CIy4ae

BbBIXOd4d 3HAYCHUNA HAIIPAKCHUS 3d YCTAHOBJICHHBIC IIPUICIIBI.

)
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Pucynok 11. [Ipumepsl ycTpONCTB 3alIUTHI OT MEPEHANPSHKEHUS Pa3InYHbIX
MIPOX3BOIUTEIICH
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Haznauenue Y3II 3akitouaercs B 3alUTe 3JIEKTPOOOOPYI0BaHUS OT MEPEIaIoB
HaIpPsDKEHUS] CETH KOTOPbIE MOTYT BO3HUKHYThH B CIEACTBUE Pa3iUYHBIX (PaKTOPOB
TaKUX Kak OOpbIB HYJIs, IEpekoc (a3 u T.J.

Kax npasuno, Y3II cocTouT U3 IBYX OCHOBHBIX OJIOKOB: MU3MEPUTEIBHOTO U
HCIIOJTHUTEIBHOTO.

[Ipu nonaye na YII HanpsokeHus H3MEpPUTENbHBIA OJOK OINpEAeNseT €ro
BEIMYMHY. ECIM M3MepeHHOE 3HAUYCHHE HAIPSKEHHUs DJIEKTPOCETH HE BBIXOAUT 3a
YCTAHOBJICHHBII B HACTPOMKaX [Mana3oH 3HAYEHUW H3MEPHUTENIbHBbIN OJIOK Mmojaaer
CUTHAJl Ha HUCIIOJHUTENbHBIA OJIOK (pesie) KOTOPBIA 3aMbIKAaeT CHJIOBOM KOHTAKT,
BKJIFOYAsi TEM CAMBIM Harpy3Ky B CETb.

Takum o6pazom, Y/III ocyiiecTBiasieT HEMPEpPbIBHBIN KOHTPOJIb HANPSKEHUS
ANEKTPOCETU. B cilyyae CHM)KEHMS HAIPSKEHUSI HUYKE YCTAHOBJIEHHOI'O MOpOra WM
NOBBILICHUSI BBIIIE YCTAaHOBJICHHOTO B HACTPOMKaX MOpora M3MEpUTENIbHBIA OJIOK
MTHOBEHHO TMIOJ]a€T CHUTHAJ HAa UCIHOJHUTEIbHBIM MeXaHu3M (pelie) KOTOpbIH
OTKJIIOYAET DJJIEKTPOYCTAHOBKY OT ceTh. llociie BOCCTaHOBIIEHHS 3HA4YEHUS
HanpsDKEHWsT 10  JIOMyCTUMOT'O  3HAYEHUs, U3MEPHUTENbHBIM  OJOK  uepes
YCTAHOBJIEHHYIO B HACTpPOMKAaX BBIAEPKKY BPEMEHHM MOJAET CUTHAI Ha
UCITOJIHUTENIbHBII MEXaHU3M, KOTOPbIA BHOBb BKJIIOUAET HArPy3KYy.

CylecTBYIOT CIEAYIOIINE TUIIBI PEJie HAMPSKEHU:

-I10 TUITY DJICKTPOCETH: OHO(a3HbIC U Tpex(a3HbIC,

-110 Croco0y YCTaHOBKH: CTalMOHapHbie U nepeHocHble. [lpu ycranoske Y311
BO BBOJHOM OJJIEKTPOIIUTKE OOecreunBaeTCsl 3alluTa BCEMl JJIEKTPOCETH U BCEX
AIEKTPOIPUOOPOB, MOAKIIOUeHHBIX K Hell. [lepeHocHbie Y3II mpumeHsroTcs, Koraa
€ro yCTaHOBKa B IIUTKE 3aTPyIHEHA UM HEOOX0JUMO 00€CeYUTh 0COObIe HACTPOIKU
10 HAIPSDKEHUIO CETH JIJIS1 KOHKPETHOTO 3JIEKTPO0OOPYA0BAHHUS.

B Hacrosmee Bpems CylIECTBYIOT YCTPOMCTBA 3AILUUTHI OT IEPEHANPSIKEHUS C
KOMOMHHMPOBAHHOM 3alIMTON, TaK Ha3blBaeéMble BOJBT-aMIEPHBIE pelie, KOTOpbIE
KOHTPOJIMPYIOT KPOME HANpPsKEHUs CETH, €Ie M TOK B CETH, 3allUINAs TEM CaMbIM
CeTh, KaK OT IEPENaZoB HAINPSIKEHUA, TaK U OT MEPETPY3KH, T.€. JONOIHUTEIBHO
BBITOJTHSIET (PYHKLINIO OTPAaHUYUTENSI MOIITHOCTH.

Heo0xonuMo 3HaTh, YTO BOJIBT-aMIIEPHOE pesie HE 00ECIeunBaeT 3alIUTy CETH
OT KOpPOTKOTO 3aMbIKaHUSI W HE MOXET 3aMEHHMTh CO0O0il aBTOMAaTHYECKUI

BBIKIIOYATCIIb.
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Baxnoi xapakrepuctukoit Y311 siBisieTcs HOMHMHAIbHBINA TOK.

Homunanbhbiii TOk — 3T0 TOK, KoTophlid Y3II cnocobHO mpomyckaTh uepes
ce0sl B TEUECHUE IJTUTEIBHOTO BPEMEHHU COXPAHSISl [IPU ’TOM CBOIO pab0TOCIIOCOOHOCTD.
CranpapTHbIMU, HauOoJsiee paclpOCTPAHEHHBIMU 3HAYEHUSIMU HOMHUHAIBHOTO TOKa
V3II asasrores: 10; 16; 25; 32; 40; 50; 63 A.

Homunaneusiii Tok Y311 onpenensiercss mo CyMMapHOMY TOKY HAarpy3KH WIIH
MOIIIHOCTH BCEX 3JEKTPONPUOOPOB, MOAKIIOYAEMBIX B 3aIIUIAEMYIO CETh.

[lonyynB paccunTaHHOEe 3HauYeHHE TOKa, BbIOMpaeM Y3II c¢ Onmxaimmm
OOJIBIIMM CTaHJIAPTHBIM 3HAUEHHEM HOMHUHAJIBHOTO TOKa.

HeoOxonumo yuutbiBath, yto Y3II He 3amuiiaer 3J€KTPOCeTh OT TOKOB
Neperpy3kd M TOKa KOPOTKOTO 3aMblKaHMs, ModToMy camo Y3II momkHO OBITH
3aIMIIEHO OT HUX YCTAHOBJICHHBIM ITOCJENOBAaTEIbHO C HUM aBTOMAaTHYECKUM
BeIKTIOYaTesieM. [loaToMmy HoMuHanbHbIN TOK Y3I1 HE0OX0AUMO MPUHUMATH UCXOJS
U3 HOMHUHAJIBHOIO TOKAa aBTOMATHYECKOro BBIKItOYaTeNs. [Ipy 3TOM HOMUHAJIBHBIN
Tok ¥Y3II nomkeH ObITh OOJIbIIIE WM paBeH HOMHUHAIILHOMY TOKY YCTaHOBJIEHHOTO /10
HEro aBTOMAaTUYECKOTO BBIKIIFOYATEIS.

V311 MOTYyT UMETh HECKOJIBKO HACTPOEK:

- ycrtaHoBka mopora cpabateiBanus Y3II mo MakcUMalbHOMY 3HAYEHUIO
HanpsbkeHus (Umax) - ycTaHaBIMBaeT MAaKCHMalbHO JOMYCTUMOE 3HAYEHUE
HaIIPSDKEHUS  JJIEKTPOCETH, IIPEBBIIEHUE KOTOPOTO IPUBEAET K OTKIHOYEHHIO
Harpy3Ku;

- yctaHoBKa mopora cpabarbiBanus Y3II mo MHHMMAalIbHOMY 3HAaY€HUIO
HanpspkeHuss (Umin) - ycTaHaBIMBaeT MHUHHUMAJIBHO JIOMYCTHMOE 3HAYCHHE
HaIIpSDKEHUST  DJIEKTPOCETH, CHW)KCHUE HAIPSOKEHHS HWKE JaHHOTO 3HAYCHHUS
IIPUBEJET K OTKJIIOYEHUIO HATPY3KH;

- YCTaHOBKa BPEMEHHU 3aJIEP’KKU BKJIIOUEHHS] — BpeMs, uepe3 kortopoe Y3II,
IIOCJI€ OTKJIIOYEHUS HATPY3KH, IIOBTOPHO €€ BKIIFOYUT IIPU BOCCTAHOBJICHUH 3HAYCHUS
HaIlpSDKEHMsST CEeTM B YCTAHOBIIEHHBIX Mpenesax. Bpems 3amepKKu BKIIOYEHHS

AJIEKTPONPUOOPOB BHIOMPAETCS] B COOTBETCTBUU C PYKOBOJICTBOM IO SKCILTyaTaIUH.
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Hszmsarop S o9 o

BKJIIOIeHHA i 5 5 I e
: 2208 . e ——
HATPY3KH.
S (el (ih st
Briximouarens xorTpoa - 7 KBT "Pl N
MAaKCHMAJIBEHOTO HAIIPAKEHHA. 1) COMro -

Tpexpaspagasmit
Brixmouarens xouTpona HHIHKATOP.

MHHHAMAJBHOIO HAIIPAXKEeHHA.

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

Perynarop samepmin Perynarop MakemManbsHOrO
BpeMeHH aBTOMATHIECKOTo 230 HAOpAKeHHA OTKIIOYeHUA.
BRJIIOYEHHA IIOCJIe ABAPHH. 220

—

Perynin'op MHHHMAJIBHOI'O
HanopAXeHHA OTKJIIYeHHA.

Knemmvzr nogxmogenns
HarpysKH

Pucynok 12. [Ipumep MapKHpOBKH YCTPOMCTBA 3aIIUTHI OT IEPEHANIPSKEHUS (perie
HaIpsHKEHUS )

KonudecTBo 1 crmocoObl HACTPOMKU MOTYT OBITH Pa3JIMYHBI JUIsl PA3HBIX TUIIOB
V3II. O6wuHO, HacTpoirika Y3II ocymecTBIseTCs ¢ TOMOIIBI MOBOPOTHBIX
PEryIUPOBOYHBIX PYUEK.

CpaBHeHuEe anmapaToB 3allUTHl JJIEKTPUYECKOW CETH MO OTKIIOYAroUIen
CITOCOOHOCTH

PaccmoTpum pasHuily B paboTe M BO3MOYKHOCTSAX OTKIIOYCHHS PA3THUHBIX
arrmapaToB 3allUThl AJEKTPUYECKUX Lened. B Hacrosmee Bpems, €CTb MHOIO
KOMOWHUPOBAHHBIX YCTPOUCTB 3aIUTHI AIEKTPUUECKUX CETEH, T.€. COBMEIIAIONTUX B
cebe HEeCKOJBKO 3alIUTHBIX (DYHKIMHA. 3/1eCh MBI PACCMOTPUM HE KOMOWHUPOBAHHBIE
anmaparhl 3alUThI, BHITIOJIHSIONINE TOJIBKO OJHY (QYHKIIUIO.

[IppunHaMu TMOXKAPOB OT JJIEKTPOYCTAHOBOK MOTYT SIBJISTBCS: KOPOTKOE
3aMbIKaHWE, TIEperpy3ka, TOKH yTEUKH, JYroBble Mmpodou  (MCKpEHHE),
MepEeHANPSKECHUE.

JInsg  3amuThl  3NEKTPUYECKHX CETEH, B HACTOSIIEE BPEMs, SBISIOTCA
ob0s3aTenpHbIMU K TpuMeHeHnio AB u VJIT. D1tu anmapatsl 3apeKOMEHI0BaIN ceOs
KaKk HajzexkHble U H(PQPEKTUBHBIE CpEICTBA MPEAOTBpPALIECHUS I[OXKApOB OT

AIEKTPOYCTAHOBOK.
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AB 3ammmiaer 3JIEKTPUYECKYIO CE€Th OT TOKOB KOPOTKOTO 3aMBIKAHUS U
IIEPErPY30K IEKTPUUECKOU CETH.

YAT 3amumaer 3JIEKTPUYECKYIO CEThb OT I[0XKAapoB B  pe3yjbTare
BO3HUKHOBEHUS TOKOB yTECUKHU.

Crnemyer OTMETUTb, YTO B HACTOSIIIIEE BPEMsI 3aIIUTY OT MHOTUX HEraTUBHBIX
(akTOpOB, BBI3BIBAIOIIMX BO3TOPaHUE B DIEKTPUYECKUX CETSIX, BMECTE C
npumenenreM AB u Y]IT, oTdyacTu pemaroT opraHu3allMOHHBIMUA MEPONPHUATHSIMU,
POU3BOJUMBIMHU Ha dTaIe MPOCKTUPOBAHUS AIEKTPUUECKUX CETEH, TPU UX MOHTaXKe
U TIpH SKCIUTyaTauu. Mcnonb3yroTesl Takue Mephbl, Kak 3a3eMJIeHue, yKiIajika Ka0emns
B KOpoOa, YBEIMYEHHE pACCTOSHUS MEXKIy MPOBOJHUKAMH, MPUMEHEHUE
CIIEIIUAJIBHBIX COCIMHUTENIBHBIX YCTPOUCTB (KJIIEMMHBIX KOPOOOK M Ap.) U T.1. Jis
3alIUThl OT MEPErPY30K MPOU3BOAAT MPABUIBHBINA pacueT AJIEKTPUUYECKUX CETeW U
Harpy3KH.

Opnnako AB u YT uznauanbHO He OBUIM MpeAHA3HAYECHBI JIJISl pACliO3HABAHUS
UCKPEHHMS U OTKIIFOUEHUS LIETH B CIIy4yae ero nosisjieHus. VIckpeHue He pacro3HaeTcs
AB v YT, nockonbKy NMpU UCKPEHUU HE MPOUCXOAHUT HU YBEIUYEHUE CPETHETO
3HAQ4YEHUS TOKA B LIENU, HU €r0 YTeUKa Ha 3€MJIIO.

[Ipy mnocnegoBaT€NIbHOM MCKPEHHHM TIOJIHOE COMNPOTUBIICHHE — «ILIOXOTO
KOHTaKTa» YMEHBIIIAET TOK HArpy3KH U JEPKUT 3TOT TOK HUKE MOPOTa OTKIIOUECHUS
AB. CoOTBETCTBEHHO, 3TH CPEJCTBA 3aLIUTHl OT HETaTUBHOTO ACHCTBHS BBICOKOIO
3HAuUeHHUs TOKa He cpalareiBaioT. [lpu mapaienbHOM HCKpeHUH Mexay (azoil u
HEUTpaJbHBIM MPOBOJOM TOK OFPAHUYEH IIOJHBIM CONPOTUBICHHEM LIENU H
cpabateiBanue AB u YT 3aBUCHT OT cTeleHN UCKPEHUS, OTHAKO B TIOJIHOW Mepe He
rapaHTHUPYETCH.

COOTBETCTBEHHO, PEIICHUE 3aJa4i PACIIO3HABAHUS MCKPEHUS M o0ecreueHus
3aIIUTHI OT TTO’KAPOB, BEI3BAHHBIX UICKPEHUEM, TOJKHO 00€CTIeYNBATHCS HOBBIM TUIIOM
YCTPOUCTB, QYHKIMOHAIBHO U TEXHUYECKU OPUEHTUPOBAHHBIMU Ha TAKYIO 3ajady.
Takum yctpoiictBom siBisiercst Y 3/1I1.

V311 3ammmaer 3J€KTPUUECKYI0 CETh OT MO0KapOOMacHOTO MPOSBICHUS
JTyTOBOTO MPO00s (MCKPEHHUs).

Eme onHum ¢aktopoMm, KOTOpPBIH MOXET TMPUBECTH K MOXKapy OT
ANEKTPOYCTAHOBOK, SIBIISIOTCSA KOJEOAHUSI HANpPSKEHUS DJIECKTPUUYECKOM CETH.
[IpuyeM, OonacHOCTh MOKET HECTH KaK MOBBIIICHHOE HAMPSKEHUE, TaK U MMOHUKEHUE

HaIIPSAKCHUA.
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AB, YAT, Y3II He 3amuinarT 31€KTPUUECKYIO CETh OT OMACHBIX KOojeOaHu

HaIpsDKEHUS CETU. DTy 3a1a4dy BeinosHseT Y311

V3I1 3amumiaer 3JeKTPUYECKYIO0 CeTh OT KOJeOaHW HampsKeHHs, KOTOPhIE

MOTYT IPUBECTH K BBIXOAY U3 CTPOSI DJIEKTPONPUOOPOB U UX BO3TOPAHUIO.

(I)yHKHI/IOHaJII)HbIe BO3MOKHOCTH anmapatoB 3alIUTbI J3JCKTPHUHICCKHUX

CeTei.

Tabmuma 6

q)yHKL[I/IOHaJIBHBIe BO3MOKHOCTH aIlIIapaTOB 3allIUTBI SJICKTPUICCKUX ceTen

Annap aT 3allMThI

Yerpoiicrso YcrpoiicTBo
ABapuiiHbIi . | YcTpoicTBO 3a1IUTHI 3alllUTLI OT p
p— ABTOMATHYECKUH 3alMTHI OT
p auddepeHInATBLHOTO JyTOBOT0
BbIKJIIOYaTe/1b (AB) nepeHanpsKeHus
Toka (YAT) npooost (V3II)
(Y3411)
He
KopoTtkoe OobecnneunBaer He obecrnieunBaet He oGecneunBaer
3aMbIKaHUE 3amMT 3aIlUT obecneuuBact 3aIUT
Ty y 3aLTUTY y
He
O06ecneunBaet He obecrnieunBaet He oGecneunBaer
[Teperpyska S - obecrieunBaeT —
y Y 3aLTUTY Y
He
He obecneunBaer OobecnneunBaer He obecneunBaer
VYTeuka Toka - U obecrieynBaeT sauT
y IUTYy samuTy y
JyroBoit
npooou He obecnieunBaer He obecrnieunBaet OobecneunBae | He oGecneunBaer
MOCJIeIOBATEIbH 3aluTy 3alIUTY T 3aIIUTY 3aIUTy
bIN
He B nonHo# Mepe
obecrieunBacT
0BOM 3aIUTY.
Hr . HUITY He obecrnieunBaet OobecneunBae | He obecneunBaer
npoooi MoxeTt cpaboTaTh
. 3allIUTy T 3aIUTY 3aIUTY
napauieNnbHbIHI CJIMIIIKOM TIO3/IHO
(pu orpaHUYEHHOM
Toke K3)
He B monHoM Mepe .
He B monHoOM Mepe
obecrieynBaeT
JyroBoi 3amuTy. MoxeTt oecnesEacT
YTOBo! Y 3allUTY. ObecneunBae | He obecnieunBaer
po0Ooii CpaboTaTh CIHIIKOM
Mosxet He cpaboTaTh T 3aLUTY 3aIUTY
Ha 3eMJII0 no3AHO (Tipu
(TIpu UMITYILCHOM
OTPaHHYEHHOM TOKE
XapakTepe UCKPEHUs)
K3)
He
ITepenansl He oGecnieunBaer He oGecnieunBaer O0ecneunBaer
obecrieynBaeT
HaAMPSIKEHUS 3aIUTy 3aIIUTy 3aIUTY

3aLIUTY
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N3 tabnuupl 6 BUAHO, YTO HM OAMH W3 anlapaTroB 3allUThl HE 3allMILAET
ANEKTPUUYECKYIO CETh OT BCEX BO3MOKHBIX aBapUIlHBIX pekUMOB. /(s oOecneueHus
MaKCUMaJIbHOM  3alUThl 3JEKTPUYECKON CeTH 11eecoo0pa3Ho  HCIOIb30BaTh
anmaparbl  3allldThl, paloTaroliMe Ha OOHApY)KEHHE pa3HbIX IPU3HAKOB
HEHUCIIPABHOCTH JJIEKTPUYECKOU CETH.

[Tpumenenue Y3/I1 u Y3II He oTMeHsIET HEOOXOIUMOCTH UCTIONIb30BaHusT AB
u Y/T.

Takum 00pa3oM, eciau pPaccMOTPETh BapHAaHT MCIOJIb30BaHMS BCEX BHJIOB
3aIUTHI ANEKTPUUECKON CETH OTACIbHBIMU YCTPOMUCTBAMU (BBITOIHIIOUIUMU TOIBKO
OJIHY (DYHKIIHNIO), TO HEOOXOAMMO YCTAHOBHUTH YETHIPE PA3HbIX arnapara 3auuTsl: AB,
YAT, Y3AIL, V3IL

B nacrosiiee BpeMst pactpocTpaHeHbl KOMOMHUPOBAHHBIE aIllapaThl 3allUTHI,
KOTOphIE€ OOBEAUHSIOT B OJHOM KOPIIyCE€ HECKOJbKO YycTpoiicTtB. Hampumep,
muddepeHnrasbHble aBTOMAThI, KOTOPbIE OOBEAMHSIOT (GYHKIUKA aBTOMATHYECKOTO
BBIKJIFOUATEJIS U yCTPOUCTBA 3alUThl U PepennnanbHoro Toka. KomOuHMpoBaHHbIE
YCTPOMCTBA MO3BOJIIIOT ONTUMHU3HPOBATh U YINPOCTUTh NMPOCKTUPOBAHUE U MOHTAXK

QJICKTPUYICCKUX HIUTKOB.

TepMOUHAMKATOPBI

OpHoit w3  HauOoyiee  pacmpoCTpaHEHHBIX  MPUYMH  TOXKAPOB  OT
AIEKTPOYCTAHOBOK  SIBJISIETCS MEPETPEB KOHTAKTHBIX COEAMHEHUM U JPYrux
aneMeHTOB. [lokapoomacHble pEXUMbl  BO3HHKAIOT  BCJIEACTBUE  OOJBIIOTO
MIEPEXOAHOI0 CONPOTHUBIICHHUS, @ TAKXKE MTEPETPY30K.

TepMOMHIMKATOPHBIE MAaTEpHajbl IPEIHA3HAYEHBl JUISI BU3YAJIBHOTO WU
dotorpaduueckoro KOHTPOJIE W HM3MEPEHUS TEeMIEparypbl, T.€. PE3YJIbTAThI
M3MEPEHUN MOYKHO MPEJICTABUTH B BU3YAJIM3UPOBAHHOM BU/IE.

[Ipy moOCTMKEHMM MAaKCUMaJbHOW TEMIEpPATypbl TEPMOWHIUKATOPHBIN
MaTepHall pacIuIaBISIETCS] 1 HEOOPATUMO MEHSET CBOH I[BET.

TepMonHAMKATOPHI MOXKHO HCIOJIB30BaTh KaK JOKA3aTeIbCTBO (hakTa
JNOCTVKEHUSI  OINPENEIICHHOM MAaKCUMAaJIbHOM TEMIEPATyphl, T.K. PE3yJbTaThbl
MU3MEPEHUS SABIISIIOTCS HEOOPATUMBIMH.

Meton w3MepeHMsT TEMIIEpATypbl C MOMOIIBIO TEPMOMHAUKATOPHBIX

MAaTCpUAJIOB OTINYACTCA HpOCTOTOfI, 3KOHOMHNYHOCTEBIO, MaJoi TPYAOCMKOCTBIO,
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BO3MOKHOCTBIO OMNEPATUBHOIO IMOJYYEHHS JOCTATOYHO MOJHON wuHPOpMaUU O
TEIJIOBOM PEXKUME JIEMEHTOB 3JIEKTPOOOOPYA0BaAHUS.

TepMOMHIMKATOPBl HMMEIOT HECKOJIBKO MCIIOJIHEHUI: TEPMOUHINKATOPHbBIC
HAKJIEWKU U TEPMOMHIUKATOPHBIE KPACKH.

KontpacTHOCTh 11BETOBOrO Tepexojia OO0ecleurBaeT JIETKOE paclo3HaBaHUE
aBapUUHOTO MEPErPEBa.

TepMOMHINKATOPHI COXPAHSIOT CBOM LIBET MU MAPKUPOBKY HA MPOTSIKEHUH BCETO
CpOKa CITY>KOBI.

TepMouHAMKATOPHBIE HAKJICHKW MPEJACTaBISIOT CcOOOM TOMJIOKKY Ha
CaMOKJIEAIICHCs OCHOBE C HAHECEHHBIM TEPMOWHJIUKATOPHBIM MOKPBITUEM.
Marepuanom MoJIJI0KKHA MOTYT ObITh OyMara, ¢hosbra uiu noJMMepHas rieHka. J{is
NPEJOXPAHEHUS] TEPMOMHIMKATOPHOTO TMOKPBITUS OT BHEIIHUX BO3JIEHCTBUI
MOBEPXHOCTh U3/ICJINS MTOKPHIBAIOT 3AIIUTHOMN IJICHKOM.

[Ipu poctmwkeHUU 3alaHHOM TeMIepaTypbl WHIUKATOP HEOOPAaTUMO MEHSET
CBOM IIBET.

TepMonHIMKAaTOPHBIE HAKIEUKH MOTYT OBITH Pa3IMYHOTO pa3Mepa u (popmsl, B
3aBUCUMOCTH OT 3aJlayd UMETh Pa3HbI MOpOr cpabaThiBaHUS, UMETh HECKOJIbKO
TEPMOYYBCTBUTEIBHBIX METOK C Pa3HBIM MPEEIOM cpabaThIBaHMUS.

TepMonHIMKAaTOPHBIE HAKICHKH MOTYT OBITh OJJHOTIO3UIITMOHHBIMH, T.€. UMEIOT
OIHY WHAWKAIMOHHYID METKY Y MHOTONO3UIMOHHBIMU — HMEIOLIUE HECKOJIBKO

VH/IMKAIIMOHHBIX METOK, HACTPOCHHBIX Ha Pa3HbIE TEMIIEPATYPHI.

NMOCIHE

Pucynok 13. [Ipumepbl TEpMOUHINKATOPHBIX HAKIEEK PA3TUIHBIX
MIPOU3BOAUTEIICH
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[IpumeneHne OIHOMO3ULIMOHHBIX TEPMOUHAMKATOPHBIX HAKJIEEK MO3BOJSAET
KOHTPOJIMPOBATh MAaKCUMAJIbHYIO TEMIIEpaTypy Ha AJIEMEHTE 31EKTPOOoOOPy10BaHUS.

[IpumeHeHrnEe MHOTONO3UIMOHHBIX TEPMOUHIUKATOPHBIX HAKIIEEK IO3BOJISAET
OIPENIEIIATh TEMIIEPATYPy DJIEMEHTA 3IEKTPO0OOPYyAOBaAHUS KakK
cpeaHeapupMEeTHUECKOE MEXAY MOCIEAHEN METKOM, U3MEHUBIIIECH 1IBET, U MEPBOM —
HE U3MEHUBILIEN.

TepMOMHINKATOPHBIE KPACKH, B OTIIMYKME OT TEPMOUHIMKATOPHBIX HAKJEEK,
MOXHO HAHECTH Ha TIOBEPXHOCTH WJIM JJEMEHTHI  JJIEKTPOOOOPYIOBaHUS,
HEJOCTYIIHbIE [UJII YCTAHOBKM TEPMOMHIMKATOPHBIX HAKJIEEK, HAIpUMep, NpHU
CJIIO’)KHOM KOH(UTYpallMi WK OTPAHUYCHHOM MPOCTPAHCTBE BHYTPHU IJIECKTPUUECKUX
MTKOB. Kpacku MOYKHO HAHECTH Ha TIOBEPXHOCTh KOHTPOJIUPYEMOT0 dJIeMeHTa OoJiee

TOHKHM CJIOEM, B PC3YJIbTATC YCTO BO3PACTACT CKOPOCTH Cpa6aTBIBaHI/I$I.

Pucynok 14. [IpumMep ucCnonHeHUs] TEPMOUHANKATOPHBIX KPACOK

TepMOMHUAMKATOPBI NPUMEHSIOTCS JJI1  KOHTPOJISL TEIUIOBOIO  PEXMMa
3JIEMEHTOB 3JIEKTPOYCTAHOBOK.

TepMouHAUKATOPHl TMPUMEHSIOTCS JUIsi  OOHapY>KEHUS W  PETUCTPAIHH
MIEPErpPEeBOB 3JIEMEHTOB JJIEKTPOOOOPYIOBAHUS WIIM SJIEKTPONPOBOAKH, B MEPBYIO
ouepe/b, BOJIU3H 3JIEKTPUUYECKUX KOHTAKTOB, KOHTAKTHBIX COCIMHEHUH.

TepMOMHIMKATOPHI HE TPEOYIOT CIEIMaIbHOTO TEXHUYECKOTO 00CTYKMBaHUS.
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3amure  HOJJIEXKAT  ANEMEHTBl  JIEKTPoOOOpYIOBaHUS, s  KOTOPBIX
HOPMATHBHO-TEXHUYECKUMU JOKYMEHTAMHU YCTAaHOBJIEHbI HAMOOJBIINE JAOMYCTHUMBIE
TeMIIepaTyphl HAIPEBa, a TAKXKE AITEMEHTBI AIEKTPOOOOPY0BaHUS, TIEPETPEB KOTOPHIX
MOXKET MPUBECTH K aBapUU WJIM BO3TOpPaHUIO (HE3aBUCUMO OT HAJIM4Usl TPEOOBAHMIA
HOPMATHUBHBIX TOKYMEHTOB).

TepMOMHAMKATOPHl ~ HAHOCAT  HA  JJIIEMEHTHl  3JEKTPOOOOpYIOBaHMS,

moAJIC)Kallue KOHTPOJIIO TCINIOBOIO COCTOAHUAA.

Pucynok 15. [Ipumep ucnonp30BaHusi TEPMOUHIUKATOPHBIX HAKIIEEK JJIs1 KOHTPOJIS
TEMIEPATypbl KOHTAKTHBIX COCIUHEHUN

[Topor cpabaTbiBaHusI TEPMOUHANKATOPOB BBIOUPAECTCS UCXOIA U3 TPEOOBAHMIA
HOPMAaTUBHO  TEXHUYECKOHW  JOKYMEHTAIlMd  JJIsi  KOHKPETHOTO  DJIEMEHTa
AIEKTPOOOOPYIOBAHUS, TEXHUUYECKHX XapaKTEPUCTUK U  PEKUMOB  pabOTHI
AIEKTPOOOOPYIOBAHMS.

Tak kKak TEPMOMHAMKATOPHI HE SBISIOTCS BOCCTAHABIMBAEMBIMU H3ICIHSIMHU,
MOCJIE PETUCTpAIlMi MMM TeperpeBa cpabOTaBIIMEe TEPMOMHAMKATOPHI TOJIEKAT
3aMeHe Ha HOBBIE.

Heo6xonuMo KOHTpOIMPOBATH CPOK MCIIOIH30BAHUS TEPMOUHIUKATOPOB. [Ipu
MCTEYCHUH CPOKAa HCIIOJIB30BAHUSA, TEPMOWHIAMKATOPHI HEOOXOAMMO 3aMEHHTH Ha
HOBBIC. [lociie 3amMeHBI clienaTh OTMETKY B JKypHAJe.

TepMonHIUKATOPHI SIBIISTFOTCS HEBOCCTaHABIMBAEMBIMU u

HEPEMOHTONPUTOJHBIMUA  u3zienuaMu  (mokpeiTusiMu).  Ilpu  cpabaTeiBaHUM
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TEPMOMHJIUKATOPA, €T0 CIENYET YIAIUTh U 3aMEHUTh HA HOBOE U3zenue (IIOKPHITHE).
OxkpamrBaHue TEPMOMHANKATOPHBIX METOK B PE3YJIbTATE BO3AEHCTBUS TEMIIEPATYPHI

HEeoOpaTUMo.

TepmocucreMbl

TepmocucTeMsbl NpeHa3HAYECHBI JJIs1 pAHHETO aBTOMAaTHYE€CKOTO OOHApYKEHUS
MOXAapOOMAaCHbIX CUTYallMi, BO3HUKAIOUIMX BCIEICTBUE TMEPErpeBa HIEMEHTOB
ANIEKTPOYCTAHOBOK: KOHTAKTHBIX COCJIMHEHUMN, MPOBOIOB, KabeseH (B T.4. KOHIEBOM
apMaTypbl) M WIWH, DJJICKTPUYECKUX amnmnapaToB, BBOJHBIX pPaCHpeaeIUTEIbHBIX
mKadoB, OIUTOB C 3JEKTPOOOOPYAOBAHHEM, HHOTO 3JIEKTPOOOOPYNOBAHMUS M HX
AJIEMEHTOB, TJIe BO3MOXKHO MPEBBIIMICHUE TeMIIEpaTypbl 000PYI0BaHUS B HEIITATHOM
pexuMe paboThl WY TIPH TTOSIBJICHUH JiedeKTa.

CucteMbl OCYHIECTBIISIIOT HEMPEPBIBHBIM KOHTPOJIb TEMIIEpATyphl HarpeBa ¢
CUTHAJIM3aIMel O MPEBHIINIEHUN YCTAHOBJIICHHBIX TIOPOTOB U Iepenaueit nHbopMaIuu
Ha MyJbT HEHTPAIU30BAaHHOTO HAOIIOIEHHUS], TJI€ OCYIIECTBIIAETCS MMPUEM TPEBOXKHBIX
U3BEILICHUN 00 0OHApYKEHHBIX MEPErpeBax C JaTIYMKOB, OTOOpaXkeHue (MHAMKAIUS)
COCTOSIHUS U PETUCTpAIUsi COOBITUH.

TepmocucTemaMu MOTYT OBITH 000PYIOBAHBI AJIEKTPOYCTAHOBKH, JJI KOTOPBIX
HOPMATHUBHBIMU JIOKYMEHTAMU YCTAHOBJICHBI HAaMOOJbIIIAs JOIMYCTUMAsI TEeMIIepaTypa
HArpeBa, a TAaKXKe DJIEMEHTHI AJIEKTPOOOOPYAOBAHUS U IIEKTPOIMPOBOJIKU, TIEPETPEB

KOTOPBIX MOXET IPUBECTH K aBapUU WIA BO3TOPAHHUIO.

Pucynok 16. [Ipumep cucteMbl, COCTOSIIEH U3 TEPMOAKTUBUPYEMOMN
ra30BBIICISIONIEN HAKIEHKU U CIEHUATM3UPOBAHHOTO ra30BOr0 JaTYMKA
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B kadectBe ycTpoilcTB OOHapy>KE€HHs MPEBBIIEHUS TEMIEPATYPhl B pa3HbIX
CHUCTEMAaX MOT'YT BBICTYIIaTh pa3IMuHbIC NaT4yuku. Hanpumep, TepMOAKTUBUpPYEMBIE
ra3oBBIJECIAIONINE HAKIEHKH, NPHU HArPpEBAHUM KOTOPBIX N0 ONPEAECICHHON
TEMIIEPATYPHI BBIAEISETCS CUTHAJIBHBIN a3, yJIaBINBAEMbIN CIIEIIUATU3UPOBAHHBIM
ra3oBbIM JaTYUKOM, MEPEIAOIIMM CUTHAI O MEPErpeBe Ha KOHTPOJIBHO-IIPUEMHOE
YCTPOMCTBO; OECKOHTaKTHbIE HH(paKpacHble NAaTYMKW; JATUYUKUA TEMIIEpaTyphl,
YCTaHABJIMBAEMBIC HEIMOCPEACTBEHHO Ha KOHTPOJINPYEMBI AIEMEHT

ANEKTPOOOOPYTOBAHUS.

il o I " .
“ O CNEUMANU3NPOBAHHbBIV KOHTPOJIbHO-NMPUEMHOE
X FA30BbIN JATUMK YCTPOWCTBO

1. O6epHuTe HaKNEenKn BOKPYr KOHTAKTOB & -
1 YCTaHOBWTE ra30Bbiv AaTUMK

gmi-‘ !ooo

70°C 100°C
3. BaBapwiHON cuTyaumu Haknenka sbigenaet

2. Tlpu HarpeBaHUM NHAVKATOPHbIE CUrHaNbHbIW a3, KOTOPbIN GUKCMpyeTca

MEeTKU Heo6pammo N3MEHAKT uBeT AATYNKOM
Iar 1 Ilar 2 Ilar 3
l"azorenepupyroine IIpu narpeBanuu Boilie 50 — B aBapuiiHOW cuTyaluu, Korja
HakJIeHKkH, pasmenieHHble Ha 90°C MHIMKATOpPHBIE METKH TeMIleparypa MOJTHUMAETCS
CWJIOBBIX KOHTaKTaX, a TakKK€ HEOOpaTUMO MEHSIIOT CBOM BBIIIE 100°C, HaKJIeHKa
CMOHTHUPOBAHHBII ra3oBbId LIBETa BBIJCISACT  CHTHAJIbHBIA  Ta3,
JATYUK B AJIEKTPOIIUTKE KOTOpPBI (UKCHUPYETCs] Ta30BbIM

matyukoM. JlaTuwk  mepenaer
CUTHAll TpeBOTM H / WM
OTKJIIOYAeT MUTaHUE

Pucynok 17. [omaroBasi cxema paOoTbl CHCTEMBI HEIPEPHIBHOTO KOHTPOJIS
TEMIEPATypbl HA OCHOBE TEPMOAKTUBUPYEMOM Ira30BbLACISAIONIEN HAKICUKN
Y CIIELMAJIN3UPOBAHHOTO Fa30BOTO IATUNKA

Kpome Toro, TepMocrucTeMbl MOKHO UCIIOIB30BaTh KaK CUCTEMbI MOHUTOPUHTA
MOKapHOW OMACHOCTH D3JIEKTPOYCTAHOBOK, 32 CUET pPAHHEro OOHApPYKEHUs TOUYEK
Ype3MEepPHOIro HarpeBa, 3aJ0Jir0 J0 Hadyajla TEPMUYECKOM NECTPYKIMHU U3OJSLHUU B

MCECTaxX YCTAaHOBKH JAaTYHUKOB.
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Pucynok 18. [Ipumep cucteMbl MHOTOKaHAJIBHOTO OECKOHTAKTHOTO
TEMIIEPAaTypHOT0 KOHTPOJIS HA OCHOBE OECKOHTAKTHBIX MHPOMETPHUUECKUX

JaTYUKOB

Crofxg ¢ cmcTemoi

S

Pucynok 19. [Ipumep UHTEIIEKTYyaTbHON CUCTEMBI KOHTPOJIS TEMITEPATYPhI
BBICOKOBOJIBTHBIX KAOCIIbHBIX IMHUW HA OCHOBE PACIPEICICHHOTO
JlaTYMKa TEMIEPATYPBI

TenJ1OBU3MOHHAN JUATHOCTHKA

B ocHoBe TENIOBM3MOHHON JHMArHOCTHKH JICKUT TEIJIOBOM  METOJ
HEpa3pyIMaMEero KOHTPOJsI, T.€. TEIUIOBU3MOHHBIE OOCICIOBAHUS C IICJIBIO
BBISIBJICHUSI TIO’KAPOOIACHBIX YYaCTKOB W Y3JIOB B JJIEKTPOOOOPYIOBAaHWUU U

AJIEKTPOIIPOBOJIKE.
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B kauecTBe TEXHMYECKOTO CPEACTBA TEIJIOBU3MOHHOW JUArHOCTUKHU
MIPUMEHSETCS TEIUIOBU30p. TEemnoBU30p — 3TO ONTUKO-3JIEKTPOHHBIA N3MEPUTEIbHbBIN

npudop, paboTrarmuii B UHPpakpacHON 00J1aCTH ANEKTPOMArHUTHOTO CIIEKTpa.

Pucynox 20. [Ipumep npoBeeHUs TEIUIOBU3MOHHOT'O KOHTPOJIA dJIEKTpolIKada

Kpatko ™MeTon TEmiIOBU3MOHHOW JMAarHOCTHKU IMOKapHOW Oe30MacHOCTH
AKCILTYaTUPYEMOTO 3JIEKTPOOOOPYIOBAaHUS MOXHO OINUCATH CIEAYIOIIMM 00pa3oM.
Kaxnaplii 00bEKT UMEET TeMmIepaTypy, IpudeM B pa3HBIX TOYKax oHa paszHas. Kak
MIPaBUJIO, OTKJIOHEHUE TEMIIEpaTypbl B Ty WJIM HWHYIO CTOPOHY CBUJIETEIBCTBYET O
KaKOM-TO HEOJHOPOAHOCTH, nedekre. TernmoBu3op Kak BUIeOKaMepa 0XBaThIBAET BCIO
MaHopaMmy OOBEKTa, BHIBOAUT HA JKpaH M (PUKCHUPYET B MaMITH BECh CIEKTP €ro
TEMIIEpaTyp, Npeodpasyss B TepMorpammy, T.e. KapTHHKY TeMIlepaTyp, KOoTopas
HAlIOMWHAET HEraTuB IBETHOM (¢oTorpaduu, TrA€ KaXAbIA OTTCHOK I[BETa
COOTBETCTBYET OIPEICICHHON TEMIIEPATYPE.

HeocmopuMbiMu ~ mpeuMymiecTBaMu  TEIJIOBU3UOHHOTO  OOCJIEIOBAaHMS
SABIISIOTCS: OOBEKTHBHOCTh M TOYHOCTH IIOJy4aeMbIX JaHHBIX, O€30MacHOCTH
(mpumensieTcs OECKOHTaKTHBIN METOJ), HE Tpedyercs OTKJIFOYEHHUE
ANEKTPOOOOPYIOBAaHUS ¥ TOATOTOBKM pabouero wmecta. I[lpm »TOoM MmeTon
BBICOKOIIPOU3BOJIUTEIICH, K TOMY K€ OH JJA€T BO3MOKHOCTh MPAKTUYECKH MTHOBEHHO,
«C MEPBOTO B3TJIs1a», YKa3aTh MECTO JIePEeKTa, MPEBAPUTEIBHO OMPEAEIUTh CTEICHb
nedextHoctu. Kpome 3TOro Meroj OTIWYAETCA MPOCTOTOM JTOKYMEHTHUPOBAHUS

ne(deKTOB U BO3MOKHOCTBIO ONpeieNieHusl 1Ie)eKTOB Ha paHHel ctaauu pa3Butusi. OH
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IIO3BOJIACT C I[OCTaTO‘-IHOI\/'I CTCIICHBIO TOYHOCTHU AMArHOCTUPOBATHL COCTOAHHC HE
TOJIBKO OTKPBITBIX 3JICMCHTOB 3H€KTpOO6Op}7I[OBaHI/ISI, TaKX KaK KOHTAaKTHBIC
COCAMHCHUSA B SJICKTPUICCKUX MIUTKAX U BBOAHBIX IIUTAX, HO U COCTOAHHUEC PO3CTOK U
BBIKJIIO‘I&TCJ'ICfI, KOTOPBIC 3aKPBIThI KOPITYCaMH, a4 TAKKC JJICKTPUUCCKUX ITPOBOJOK,

BBIITOJIHCHHBIX Pa3JIMYHBIMHA CII0OCO0AaMHU.
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Pucynok 21. [Ipumep TepmMorpaMmbl KOHTAKTHBIX COSIMHEHUN ¢ TeMIEpaTypHOI
IKAJIOMN

CyTh TEIJIOBM3MOHHOW JMArHOCTUKH 3aKIIOYaeTcss B  OECKOHTAKTHOMU
pETHCTpalui TEMIEPATYpHOTO TMOJs Ha TMOBEPXHOCTH OOBEKTa H3MEPHUTEIbHOU
anmnapaTypoi, NOCTPOEHUHM W aHaIW3€ TEPMOIpaMM C HUcCHoiab3oBaHueM OBM nmis
oOHapyxeHus U Kiaccudukanuu 1eGexkToB U npuHATHA pemenns. Hannuue nedexra
MPU TAaKOW TUAarHOCTHKE XapaKTEPHU3yeTCs aHOMaJIbHBIM MOBBIIIEHUEM TEMIIEPATYPhI
B Ie(heKTHOU 30HE M0 CPABHEHHIO C UCTIPABHBIMH O0JIACTSIMH.

YcnoBuss ®  MOPSAOK — MPOBEACHUS  TEIUIOBUSMOHHOW  JUArHOCTUKHU
AKCILTYaTUPYEMOTO  3JIEKTPOOOOPYAOBAHUS JKWIBIX U OOIIECTBEHHBIX 3JaHUU
YCTAaHABIIMBAIOT METOJHMYCCKHE pekoMeHmanmuu [6]. OHM HampaBiIeHBl Ha
npoUIaKTUKY TMOXKApHOW OE30MacCHOCTH  DJEKTPOOOOPYAOBAHUS JKHIBIX U
OOIIECTBEHHBIX 3/IaHUN W TIO3BOJIAIOT KOHTPOJHMPOBATH W OIICHUBATH COCTOSIHUE
MO’KaPHOM OMACHOCTH AJIEMEHTOB 3JIEKTPOOOOPYAOBaHMS, KOTOPHIE paHee HEe MOTIIA
OBITH 00CJIETIOBAaHbI, TAKMX KaK: PO3ETKU, BHIKITIOYATEIIA M AICKTPUICCKUE TTPOBOJIKU
BBITIOJTHEHHBIX PA3IMYHBIMUA CIIOCO0AMU, YTO SIBISICTCS aKTyaJIbHBIM MOMEHTOM B

o0JtacTu oOecreueHus MoKapHOUM 0€30MaCHOCTH JKIJIBIX U OOIECTBEHHBIX 3aHUM.
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[T=277°C]

Pucynok 22. [Ipumep oOHapy)eHHUs OKapOOMACHOT0 pa3orpeBa 00ITOBOTO
KOHTaKTHOT'O COETMHEHMUSI

C TOMONIBI0 TEIUIOBU3MOHHOW JIMAarHOCTHKH BBISABIISIFOTCS KOHKPETHBIC
nedeKTHpIe MecTa, TJ¢ 3a4acTyl JIOCTATOYHO 3aTsAHYTh, 3aYUCTHTh, 3aMCHHTH
00JTOBOE COCTMHCHHE WITH TIEPEePACIIPEACIIUTD HAarpy3Ky U 1eeKT OyJeT yCTpaHeH.

JlormyckaeTcs HCIOIb30BaTh IPYrue METOJIUKH TETUIOBU3UOHHON TUATrHOCTHKH,
ecnu 00J1aCTh WX TPHUMEHEHHUS COOTBETCTBYET OOJIACTH MPUMEHEHHUS HACTOSIIHUX
METOJIMYCCKUX PEKOMCHTAIIHA.

B kauecTBe KpUTEpHEB OIICHKH ITOKapHOH OE30MacHOCTH DJICKTPUYCCKUX
U3JICTUH  MOXET OBITh MPUHATO 3HAYCHHE TEMIICPATypPhl WM IPEBBIIICHUS
TEMIIEPaTyphl, YCTAHOBJICHHOE B CTaHJAapTaX Ha KOHKPETHOE m3aeiaue. Kpome Toro
KPUTCPHHU OIICHKHA TIOKAPHOW OMNACHOCTH TIPH TEIUIOBH3MOHHOM JIHArHOCTHKE
[PHUBEICHBI B METOANYCCKUX pEKOMEHAanusx [6].

JlnarHocTuKa 3JIEKTPOOOOPYIOBAHUSA TEIJIOBBIM METOJOM HEPa3PYIIAIOIIETO
KOHTPOJIA (TEIIOBU3UOHHAS TMATHOCTHKA) JOJKHA MPOBOJIUTHCS OpUTaon HEe MEHEee
2 yenoBek. Bce wieHbl OpHraabl JOKHBI OBITh ATTCCTOBAHBI IO TEIZIOBOMY METOIY
HepaspyIIamero KOHTpois. XoTs Obl OJuH paOOTHUK JOJDKEH OBITh aTTECTOBAH HE
HIKe, 9eM 110 11 kBamm@ukarmoHHOMY YPOBHIO IO TEIZIOBOMY KOHTPOJIIO B CHCTEME
Pocrexnanzopa.

Jlist  mpoBeACHUS TEIUIOBU3MOHHOW JIUArHOCTUKM MOTYT IPHUBJICKATHCS
CTOPOHHME OpPraHHU3allii, aKKPEIUTOBAaHHBIC B YCTAHOBIICHHOM IOPSIJIKE HA TEIJIOBOM

METOJ] HEpa3pyIIAIOUIEro KOHTPOJIS.
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PeKOMeHAalHH
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