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VJIK 614.84

Metoauyeckiue pPEeKOMEHJAIMU 110 OpraHW3alud MPO(GHUIAKTHKH IOKAPOB
OT AJIEKTPOOOOPYNOBAaHHS B JKHJIBIX M OOIISCTBEHHBIX 3JaHHUSIX C MPUMEHECHHEM
TEXHUUYECKUX cpeacTB. MeToauueckue pekomenaanuu. — M.: BHUUIIO, 2022 — 66 c.

Meroavka npeaHa3Hau€Ha AJii OPraHOB HCIOJHMUTENIbHOM BJIACTH CYyOBEKTOB
Poccuniickoit ®enepanuu, OpraHoB MECTHOTO CaMOYIIPABIICHHs, OpraHU3alUui IO
peanu3anyyd TOJHOMOYMKA B 00JacTH TOXKApHOM OE30MacCHOCTH B KHUIIbE,
COOCTBEHHUKOB (apeHIAaTOPOB) KUJIBIX JOMOB (KBapTHUp), a TAKXKE HCIOJIb30BaHUS
TeppuTopualibibiMi  opranaMu MUC Poccuu B 1ensix mpaBOBOTrO IMPOCBELLICHHUS
U TIPAaBOBOT'O MH(POPMHUPOBAHUS TPAXKIaH U OpTaHU3aAIUH.

Hacrosimmue Mertoanueckue peKOMEHIAIMU OMPEACNAIOT OOIIre MOJ0KEHUS
M0 OpraHu3ali MPOPMIAKTUKA TOXKAPOB OT DJIEKTPOOOOPYAOBAHUS B IKHUIIBIX
1 OOLIECTBEHHBIX 3/IAHUSX C IPUMEHEHUEM TEXHUYECKUX CPEICTB.

Hacrosimmme Meroguueckue peKOMEHJALMH HE SBIIIOTCS PYKOBOACTBOM
0 NPOEKTUPOBAHHUIO AJIEKTPOYCTAHOBOK 3JaHMM M  MOHTaXy almnaparoB
AIIEKTPUYECKOW 3aILUTHI U IPYTUX TEXHUYECKHUX CPENICTB.

Hacrosimmme wmeTtoauyeckne peKOMEHAAIMU HE SBISIIOTCS HOPMATHBHBIM

JOKYMCHTOM.
©MUC Poccun, 2022
©®I'bY BHUUIIO MUC Poccun, 2022
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BBenenue

Jonss 4wmcma moxapoB, nmnpousomenmux B Poccuiickon = ®Pepepaunn
OT DJIEKTPUUYECKUX U3EIUHA U YCTPOUCTB B 3AAHUSIX U COOPYKEHUSIX, OT OOIIET0 YMcIa
MOXKapoOB B  3JaHUSIX W COOPYKEHHSX  OCTaeTCs  CTaOMJIBHO  BBICOKOU
u coctapiisiet oosee 34 %.

HauGosnpiiee uncio moxkapoB OT JIEKTPOOOOPYIOBAHUS €KETOTHO MPOUCXOIUT
Ha 0OBeKTax >Kujoro cekropa. Mx mons cocraBusier mopsiaka /4 % ot obmiero
KOJIMYECTBA IMOXKAPOB IO AJIEKTPOTEXHUYESCKUM TIPHUNHAM.

OcHOBHAasT 9acTh MOTHOIIMX JIFOJACH Ha TOXKapax OT JJIEKTPOOOOPYIOBaHUS
NPUXOAUTCS Ha TIOXKaphl B 3JaHUSX U COOPYXKEHUAX Kujoro cekropa — 94,8%
OT 00mIero 4ymciia MOTHOMIMX Ha TMOXKapaX, BO3HHUKIIMX IO AJIEKTPOTEXHUYECKUM
PUYUHAM.

Cpenu BUIOB OOBEKTOB KHJIOTO CEKTOpa HAWOOJbIEe KOJWYECTBO IOKAPOB
OT DJICKTPOM3ACIUNA ¥ YCTPOWCTB EXKETOJHO IPOUCXOJWT B OJHOKBAPTUPHBIX
U MHOTOKBAPTUPHBIX JKUJBIX JOMax H cocTtaBisier okoilo 43 % u 33 %
COOTBETCTBEHHO.

B 3maHusx u coopyxeHHsX OOIECTBEHHOIO Ha3HA4YeHUs JOJS TMOXKapoB
OT JJIEKTPOOOOpyIOBaHUS cocTaBuia Oosnee 52 % oT o0mero yucia MOXapoB
Ha JaHHBIX OOBEKTAaXx.

Honsg 4ucima morHOmMX JIOJAEH Ha TMoXkapax OT AJIEKTPOOOOPYI0BaHUS
B OOIIECTBEHHBIX 3JaHMAX cocTaBmwia 19,0 % or oOmiero umciia MOTMOIIMX Ha
Mo’kapax Ha TAHHBIX 00BbEKTaX.

Pacnipenenenuss  3HaueHud — TMOKaszaTesne  OOCTAHOBKM € MOXapamw,
npousomeammmu B Poccuiickoit @eneparuu B nepuon 2016-2021 rogoB B xKujioM
CEKTOpPE MW 3MIaHUAX W COOPYKCHHUSIX OOIIECCTBEHHOTO HAa3HAYCHHS, MCTOYHUKOM
BO3HUKHOBEHHUSI KOTOPBIX SIBJISIOCH  3JIEKTPOOOOpYAOBaHUE, IO CyObEeKTaMm

Poccuiickoit @enepanuu npeacTaBieHbl B Tadbaumax 1 u 2.
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Tabmuua 1

Pacrnipenenenue 3HaueHuil mokazareneil 0OCTAHOBKH € MOKapaMH, MTPOU3OIIEIITIMH
B Poccuiickoii @eneparnuu B nepuo 2016-2021 rogoB B ®KUIOM CEKTOpE,
UCTOYHHUKOM BO3HMKHOBEHHS KOTOPBIX SIBJSUIOCH 3JIEKTPOOOOPYAOBAHUE,

no cyowrektam Poccuiickoii @eneparuu

Kou-Bo Toasn IHoru6mno Toas
PeliTunr Cyobekt PO MOKapoB, o > | PediTuHT Cyo6bext P® Jozei, o ’
el. ° qeJl. 0
1 MockoBckast 00acThb 16 861 7,63 1 MockoBckas 00y1acThb 738 6,70
2 PecnyOiinka 8302 3,76 2 CBepaioBckas 417 3,79
BamkoprocTan 00nacThb
3 YensGurckas obmacte | 6728 | 304 | 3 Pecnybammica 382 | 347
Bamkoprocran
4 Upkyrckas obmacts 6 598 2,99 4 Hpkyrckas obnacts 358 3,25
5 JlennnTpaackas o0nacTb 6 452 2,92 5 Jlennnrpanckas 342 3,11
001aCTh
6 r. Mockaa 6 048 2,74 6 KpacHosipckuii kpait 342 3,11
7 KpacHospekuit kpait 6012 2,72 7 Hosocubupcxas 297 2,70
001aCTh
8 KpacHozapckHit kpait 5905 2,67 8 Huwxeroponckas 274 2,49
obJlacTh
9 CBeputoBcKas 00J1acTh 5693 2,58 9 Yensonnackas 001acTb 272 2,47
10 Camapckas 00yacTb 5570 2,52 10 PocroBckas o6acts 256 2,33
11 Pecny6inka Tarapcran 5400 2,44 11 Kpacnonmapckuii kpaii 244 2,22
12 HoBocubupckas o0nactsb 5302 2,40 12 TroMmeHnckast 001acThb 233 2,12
13 [Mpumopckuii kpait 5166 2,34 13 [Tepmckuii kpait 232 2,11
14 KemepoBckast 06macTsb - 4945 2,24 14 KemepoBsckast 06mactsb 230 2,09
Kysbacc - Kysbacc
15 Hwmxeroposckast 001acth 4823 2,18 15 Camapckas 001acTh 222 2,02
16 Arraiickuit kpait 4583 2,07 16 Pecrrybmia 214 1,94
Tarapcran
17 PocrtoBckas o6macts 4 326 1,96 17 CaparoBckas 00JacTb 204 1,85
18 XabapoBckuil Kpaid 3990 1,81 18 XabapoBckuii Kpaid 199 1,81
Cpennee no
19 CaparoBckas 001acTh 3 862 1,75 cyobekTam 195,7
Ypauasckoro PO
20 Boponexckas 061acth 3819 1,73 19 TBepckas 00yacTh 190 1,73
21 Tlepmckuit kpait 3751 1,70 20 Bosrorpazcias 184 1,67
001aCTh
22 Bomnrorpazackas o6macts 3706 1,68 21 [Ipumopckuit xpait 182 1,65
Cpennee no
23 OpenOyprckas 00s1acTh 3652 1,65 cyobekTam 179,3
IpusBoskckoro @O
Cpennee no cyobekram N N
Vpabckoro DO 3631,0 22 Anraiickuit kpait 173 1,57
24 r. Cankr-IletepOypr 3609 1,63 23 Kuposckas 061acTh 173 1,57
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Kou-Bo Toas Ioru6mao Toas
PeidTHHT Cyobekt PD MOKAPOB, o > | PedATHHT Cyobekt PO Joaei, o >
el. 0 Yel. 0
Cpennee no
25 TromeHckas o00slacTh 3459 1,57 cyobeKkTam 172,3
Cubupckoro @0
Cpennee no cyobekTam Boponexckas
Cudupckoro @0 34237 24 obJacth 168 1,53
Cpennee no cyobekram 3396 1 o5 OpenbOyprckas 161 1,46
IIpuBokckoro PO obJlacth
26 Omckast 00s1acThb 3130 1,42 26 Omckas 061acThb 156 1,42
p7 | XaHTB-MAHCHHCKIHABT. | 30,3 | j3g | 57 r. Mocksa 151 | 1,37
okpyr - FOrpa
CpenHee o cyobekram Yamyprckas
HenrpanbHoro ®O 2884.9 28 Pecnybnuka 145 1,32
28 Brnagumupckas o6macTb 2 686 1,22 29 [TenseHnckas o0acTb 142 1,29
Cpeu}:ee no cy0bexkTam 25012 30 Bnangumupckas 141 1,28
Poccuiickoii @egepanun obJlacTh
Cpennee no
29 TBepckast 00macTb 2416 1,09 cyobeKTam 137,9
LenTpansHoro O
Cpennee o cyobekram
[Osnoro ®O 2281,6 31 Kypranckast o61acts 130 1,18
30 CTaBPOTIOMBCKHIT Kpait 2194 0,99 32 ApXaHreiLckas 130 1,18
001aCTh
31 Kypranckas o0nactsb 2126 0,96 33 Bonoroackas o6nacts 130 1,18
32 TIensenckas o6aacThb 2075 0,94 34 Hosropozckas 130 1,18
001aCTh
Cpennee no
33 Kuposckas o61acTb 2 057 0,93 cy61,e£< ram 129,2
Poccuiickoii
Denepanun
34 VibsiHOBCKas 00J1aCTh 2038 0,92 35 TamboBckas 001acThb 125 1,14
35 | Vamyprexas PecyGmaka | 2012 | 091 | 36 Pecryomara Caxa 122 | 111
(SxyTus)
36 3abaiikanbckuil kpai 2 006 0,91 37 3abaiikansckuii kpai 121 1,10
Cpennee o cyobekram
Cepepo-3anasoro O 1920,8 38 PecrryOmmuka Bypstus 121 1,10
Uysamckas
37 Tam0oBckas o0acTb 1917 0,87 39 PecnyOnuka - 119 1,08
Uysamus
38 HBaHoBCcKast 001aCTh 1903 0,86 40 r. Cankr-IlerepOypr 117 1,06
39 Pecrryomaxa Caxa 1881 | 085 | 41 Kanywekas obnacts | 112 | 1,02
(SxyTus)
40 JIumenikas odnactb 1807 0,82 42 VnegHOBCKas 00J1acTh 111 1,01
Cpennee no
41 Tyneckast obnactb 1801 0,81 cyobexram FO:xHOTO 110,5
D0
42 Amypckas 00JacTh 1754 0,79 43 Ps3anckas o6nactb 110 1,00
Cpennee no
43 BpsHCckas 06macTh 1736 0,79 cyonexram CeBepo- 101,0
3anaanoro @O
Cpennee no cyomexram | 45, 44 Tymbexaz 06IacTs 100 | 091
JlanbueBocTouHOro ®O
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Kou-Bo Toas Ioru6mao Toas
PeidTHHT Cyobekt PD MOKAPOB, o > | PedATHHT Cyobekt PO Joaei, o >
el. 0 Yel. 0
44 Besropozickas 061acTh 1730 0,78 45 Actpaxancias 100 0,91
001aCTh
Cpennee no
45 ApxaHrenbckas 00JIacTh 1714 0,78 cybnexram 86,7
JanbHeBOCTOYHOIO
[0]0)
46 Pecniy6sinka Kpbim 1713 0,78 46 Jlumnerkas 061aCcTh 86 0,78
47 PecnyOmuka Bypsitus 1701 0,77 47 Amypckast 0051acTb 84 0,76
48 MypmaHckast 00J1aCTh 1668 0,75 48 Xanrpl-Mancuiickuii 81 0,74
aBT. OKpyT - FOrpa
49 Bosorozickas o6nacTs 1664 | 075 | 49 bexroponcias 81 | 074
001aCTh
50 Uysamckas Pecriybnmka - 1636 0,74 50 CTaBpOHOJ}LCKI/H/I 80 0,73
Uysamus Kpait
51 Pa3anckas o6nactb 1519 0,69 51 Kypckast o6acTb 80 0,73
52 Slpociasckas o6macTh 1474 0,67 52 Pecrryomia 79 0,72
MopaoBust
53 AcTtpaxaHckas 00JIacTh 1468 0,66 53 MBanoBckas 00acTe 78 0,71
54 Kamyxckast o6macts 1463 0,66 54 BpsaCKast obmacts 77 0,70
55 Kypckas o6macTs 1435 0,65 55 Pecny6mmuka Kpem 76 0,69
56 ToMckas 00nacTb 1422 0,64 56 Pecnyonuka Komu 74 0,67
57 Hogsroposckas oonacts 1413 0,64 57 OpioBckast 00acTh 72 0,65
58 Pecny6nmka Mopnoust 1362 0,62 58 Pecniy6nmka Kapenus 70 0,64
59 Pecniyonuka Jlarectan 1332 0,60 59 TIckoBckas o0sacTe 69 0,63
60 Pecny6sinka Kapenus 1307 0,59 60 SIpociaBckast 001aCTh 68 0,62
61 CMmoneHnckas 001acThb 1304 0,59 61 Tomckas o6nactb 67 0,61
62 PecrryOimka Xaxacus 1226 0,55 62 CMoeHckas 001acTh 63 0,57
63 IIckoBckast oOmacTe 1204 0,54 63 PecnyOnmka Xakacus 60 0,55
64 PecnyGuka Kow 1149 | 052 | 64 Pec“ymg‘;a Mapuii 52 0,47
65 Yeuenckas Pecny0Oiika 1103 0,50 65 CaxanuHckas 001acThb 43 0,39
66 CaxannHckas 001acThb 1088 0,49 66 KocTpomckast 06macTb 43 0,39
67 OpiioBeKas oGmacTs 1050 | 048 67 Hmano-Heneuxuit 41 0,37
ABT. OKPYT
68 PecrryGimka Mapwii D1 1006 0,46 68 PecrryOinka Jlarectan 31 0,28
69 Koctpomckas o6nactb 960 0,43 69 Kamununrpanckas 27 0,25
001aCTh
Cpennee mo cyobeKkTam
CeBepo-KaBka3sckoro 899,4 70 Kamuatckuii kpait 27 0,25
PO
70 Kanununrpaackas 870 0,39 71 EBpeiickas aBT. o5 0,23
o0xacTh 001aCTh
71 Kabapauno-bankapckas 771 0,35 72 Pecry6mika Thisa 23 0,21
Pecrybnuka
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Koa-Bo Toas Morn6ao Toas
PeidTHHT Cyobekt PD MOKAPOB, o > | PedATHHT Cyobekt PO Joaei, o >
el. 0 Yel. 0
B N Cpennee no
72 HAmao I_(l)iHeIl{KHH ast. 737 0,33 cyobextam CeBepo- 20,4
Py Kaka3sckoro @O

73 Pecny6sinka TriBa 569 0,26 73 MypmaHcKast 00J1aCTh 20 0,18

74 Kamyarckuii kpait 514 0,23 74 Marazganckas 001acThb 20 0,18

75 PecnyOmuka Anpirest 500 0,23 75 PecrryOnmka Anraii 17 0,15
Kabapauno-

76 Espetickas aBT. 00J1aCTh 495 0,22 76 basnkapckas 16 0,15
Pecnybuinka

77 Pecnybnuka Anraii 450 0,20 77 r. CeBacTomnoJb 12 0,11

78 Pecrryomixa Cenepras 434 020 | 78 PecnyGimka Axbires 10 0,09

Ocetus - Ananus

79 MaramaHckast 00J1acTh 406 0,18 79 UyKOTCKUH aBT. OKPYT 10 0,09

80 r. Ceractonos 367 | 017 | 80 lewencras 6 0,05
PecnybOnnka

81 Pecniyonuka MHrymierus 283 0,13 81 Pecmyomxa 5 0,05
Murymerus
Pecny6nuka

82 PecnyOnmka Kanmbikus 268 0,12 82 Cesepnast Ocerus - 4 0,04

Ananust

83 KapauaeBo-Uepkecckas 179 0,08 83 Pecny6nuka 2 0,02
Pecmy6imnka Kanmbikus

84 Heneuxuii aBT. OKpyT 79 0,04 84 Heneuxuii aBT. OkpyT 2 0,02
Kapauaeso-

85 YyKOTCKHI aBT. OKPYT 75 0,03 85 Yeprecckast 1 0,01
Pecrybnuka

Tabmauma 2

Pacnipenenenne 3HaueHuil mokazareneil 0OCTAHOBKH C MOKapaMH, TPOU30IIEIITIMH
B Poccuiickoii @eneparuu B mepuos 2016-2021 rogoB B 31aHUAX, COOPYKEHUIX
OOIIIECTBEHHOTO Ha3HAYCHUS, ICTOYHUKOM BO3HHUKHOBEHHS KOTOPBIX SIBIISIIOCH
aeKTpoobopynoBaHue, o cyorekTam Poccuiickoit denepanuu

Koua-Bo Toas IHoruoao Toas
PeiiTHHT Cyobekt P® MOKAPOB, Y > | PedTHHT Cyobekt PO Joei, o >
el. 0 Yell. °
1 r. MockBa 1682 8,99 1 r. Mocksa 12 14,12
2 MockoBckast 00J1acTb 895 4,78 2 MockoBckas 00J1acThb 10 11,76
3 r. Cankr-IlerepOypr 724 3,87 3 IIpumopckuii kpait 7 8,24
4 KpacHonmapckuit kpaii 599 3,20 4 r. Cankr-IlerepOypr 5 5,88
5 Pecny6nuka bamrkoprocran 559 2,99 5 Wpkyrckas obaacTb 5 5,88
6 Kpacnosipckuit kpait 545 2,91 6 Omckas o61acTb 5 5,88
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KoJj-Bo Toas Ilorn6.10 Toas
PeiiTuHT Cyobekt PD MOKAPOB, Y ’ | PedTHHT Cyobekt PO Joaei, o ’
efl. 0 qeJl. °
7 Upxyrckas obmacts 545 2,91 7 AcTpaxaHckas 00J1acTh 4 4,71
8 Tiprmopexuit Kpak 520 2,78 8 HAmano-Heneuiu asr. 3 3,53
OKpyT
9 Yenabunckas 00J1acThb 509 2,72 9 Pecniy6ninka TriBa 3 3,53
10 XabapoBckui kpaii 503 2,69 10 Kpacnosipckuii xpait 2 2,35
11 HoBocubupckas ob6nactsb 442 2,36 11 YensaouHCcKas 00J1acTh 2 2,35
12 Camapckast 001acThb 399 2,13 12 HoBocubupckas o0macth 2 2,35
13 PocroBckas ob6nacthb 367 1,96 13 PocroBckas ob6nacThb 2 2,35
14 Pecniy6nuka Tarapcran 343 1,83 14 CapatoBckast 001acTb 2 2,35
15 Xantbl-ManCHiCKuii apT. 313 1,67 15 Hinkeroposckas 061acThb 2 2,35
okpyT - FOrpa
Cpennee no cyobekTam
16 CaparoBckast 00J1acTh 309 1,65 Cuémpeioro DO 1,8
17 Omckast 001acThb 294 1,57 Cpennee o cyonexTam 1,6
HenTpansHoro ®O
18 Hwuxeropojckast 001acth 292 1,56 16 Pecrybmuica 1 1,18
Bbamkoprocran
19 Kemeposcras onacts, - 291 1,56 17 XabapoBckHuit kpait 1 1,18
Kysbacc
20 Bounrorpazckas 001acth 283 1,51 18 Camapckas 001acTh 1 1,18
Cpennee mo cydobekTam
Cubuperoro O 281,7 19 Bonrorpasckas o6macts 1 1,18
21 AnTaiickuit Kpait 270 1,44 20 AnTaiickuil kpaii 1 1,18
22 IepMckuii kpait 268 1,43 21 Tlepmckuii Kpai 1 1,18
Cpennee o cyobekram 2627 Cpennee no cydbekTam 10
Ypaabckoro ®O ' Ypaabckoro ®O '

23 Boponexkckas 061acTh 260 1,39 22 Boponesxkckas 061actsh 1 1,18
Cpennee no cyobekram 2537 Cpennee no cyobekram 10
ILenTpansHoro ®O ' IO:xnHoro ®O '

24 TroMeHcKast 00J1acThb 242 1,29 Cpennee "l;) (;ym)eKTaM 1,0

25 PecnyOmmuka Kpeim 241 1,29 23 CBepaioBckast 00JIacTh 1 1,18
Cpennee o cyobekram

TpuBokckoro BO 230,1 24 Amypckast 00acTh 1 1,18

26 Pecmyonnka Caxa (SIkyTust) 227 1,21 25 TBepckast 001aCTh 1 1,18
Cpennee o cydbekram

[Osnoro ®O 222,6 26 Bonoroackas o6macts 1 1,18

Cpennee no cyobekram P@® 218,7 27 VYabsiHOBCKas 001acTh 1 1,18

27 CBepaioBckast 00JIacTh 216 1,15 28 Benroponckas o6mactb 1 1,18

28 PecrryOimka Jlarectan 211 1,13 29 TamOoBckast 00acTb 1 1,18

29 CTaBpoIMOIbCKHI Kpai 210 1,12 30 Psasaunckas o6iacthb 1 1,18

30 OpenbOyprckas 0061acTh 207 1,11 31 Pecny6nnka Komu 1 1,18

31 3abaiikanbckuil kpai 190 1,02 32 KocTpomckast 001acTb 1 1,18
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Koa-Bo Toas IToruo.o Toas
PeiiTuHT Cyobekt PD MOKAPOB, Y ’ | PedTHHT Cyobekt PO Joaei, o ’
el. 0 Yel. °
Cpennee 1o cy6nexram 186,3 33 r. CeBacromnoJb 1 1,18
JanbHeBocTouHOro ®O
32 ApxaHreysckas 00JacTh 185 0,99 34 PecniyOsinka MHryeTrs 1 1,18
B N Cpennee no cydbekTam
33 Smano-Heneukwuii aBT. oKpyT 182 0,97 Jlaabaesocroanoro GO 0,8
34 Tomckas o6acTb 180 0,96 Cpennee 1o cyonexram 0,6
Cesepo-3anagnoro @O
Cpennee no cyobekram
35 Jlenunrpanckas 00IacTh 177 0,95 TpuBokckoro GO 0,6
Cpennee no cyobekram
36 Awmypckast o6nactb 171 0,91 CeBepo-Kagka3sckoro 0,1
[0]0)
Cpennee 1o cyobekram N N
Cesepo-3anaHoro DO 164,6 35 Kpacuomapckuii kpait 0 0
37 AcTtpaxaHckast 00JIacTh 159 0,85 36 Pecrry6inka Tarapcran 0 0
38 TBepckast 00macTp 154 0,82 37 XanTsl-MaHCHHCKH} 2BT. 0 0
okpyr - FOrpa
39 Kuposckas o6macTp 153 0,82 38 Kemeponexas obmacs, - 0 0
Kysbacc
40 Pecniy6nuka Bypsitus 153 0,82 39 TromeHckas obnacth 0 0
41 Yamyprckas PecrryOnmka 152 0,81 40 Pecmy6mmmka Kpemm 0 0
42 Bonoroackas o6nacts 147 0,79 41 Pecrybmixa Caxa 0 0
(SxyTus)
43 Bragumupckas o6macTh 147 0,79 42 Pecrry6imka Jlarectan 0 0
44 Mypmanckas 001acTb 146 0,78 43 CraBponoabckuii kpai 0 0
45 SIpocnasckast o6nactb 145 0,78 44 OpenOypreckast 06acth 0 0
46 Bbpsiackast o6nacts 139 0,74 45 3abalikabCKUH Kpai 0 0
47 VibsiHOBCKast 00J1acTh 138 0,74 46 ApxaHreybcKas 00J1acTh 0 0
48 ITensenckas 061acThb 135 0,72 47 Tomckas o0sacThb 0 0
49 Benroponckas ob6mactb 134 0,72 48 Jlennnrpaackas 00IacTh 0 0
50 UYeuenckas PecryOnmka 127 0,68 49 Kuposckas ob6nacts 0 0
51 CaxanmHCcKas 001acTh 124 0,66 50 PecrryOmmuka Bypstus 0 0
52 TamOoBcKkast 00acTh 123 0,66 51 Yamyprckas Pecrybnuka 0 0
53 Pa3anckas o6nacthb 118 0,63 52 Bnagumupckas 06macTb 0 0
54 ‘yramcxaa Pectrybmika - 116 0,62 53 MypmaHnckast 00J1acTb 0 0
Uysamus
55 Tynbckast 007acTh 115 0,61 54 SApocnaBckas o6macTh 0 0
56 Kypranckas o6xacts 114 0,61 55 BpsaCKast obmacts 0 0
Cpennee o cyobekram
Cepepo-Kapkaickoro @O 109,4 56 ITensenckas o0aacTh 0 0
57 Pecniy6nuka Kapenus 107 0,57 57 YeueHckas PecryOnnka 0 0
58 PecnyOnuka Xakacus 105 0,56 58 CaxanuHcKkas 001acThb 0 0

[okymeHT co3naH B anekTpoHHow dopme. Ne 43-2004-19 ot 07.04.2022.
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Koua-Bo Toas ITorudJio Toas
PeiiTuHT Cyobekt PD MOKAPOB, Y ’ | PedTHHT Cyobekt PO Joaei, o ’

efl. 0 qeJl. °

59 JIunenkas o6iacTe 103 0,55 59 ‘lysauckas Pecry6ika - 0 0
Uysamus
60 Pecniy6inka Komu 101 0,54 60 Tynbckast 001acTh 0 0
61 OpJoBckast 001acTh 98 0,52 61 Kypranckast 00;1acTh 0 0
62 Pecry6muka TriBa 97 0,52 62 Pecny6nmka Kapenus 0 0
63 CMmoneHnckas 001acThb 96 0,51 63 PecnyOnmka Xakacus 0 0
64 Kabapnuno-banxapcxas 96 0,51 64 Jlunenkas o6acTe 0 0
PecnybOnnka
65 MBanoBcKas 00y1acTh 95 0,51 65 OpJioBckast 001aCTh 0 0
66 Koctpomckast 001acTh 95 0,51 66 CMoneHckas 001acThb 0 0
67 Kypckas o6macTb 94 0,50 67 Kabapuiio-bancapexas 0 0
PecnyOnmka
68 Kanmaunarpanckas oomacts 92 0,49 68 HBanoBckas o0nacTs 0 0
69 Pecnybmia Cenepras 80 043 | 69 Kypekas o6iacts 0 0
Ocertus - Ananus
70 Pecniy6iinka Mapwuii 31 76 0,41 70 Kamnunrpanckas 0 0
00J1aCTh
71 Kanyxckast 0061acth 74 0,40 71 Pecmybmixa Cenepras 0 0
Ocetus - Ananus
72 Pecny6nmka MopnoBust 74 0,40 72 Pecny6imka Mapwii On 0 0
73 r. CeBacTonosns 66 0,35 73 Kanyskckas o0nacts 0 0
74 Hosropojckas oo6nacts 62 0,33 74 Pecniyoimuka Mopaosus 0 0
75 Kamuarckuii kpait 58 0,31 75 Hogropockas 061acTb 0 0
76 IlckoBckast 00acTh 54 0,29 76 Kamuarckuii kpait 0 0
77 PecniyOiinka Anrai 48 0,26 77 TIckoBckas obOnacThb 0 0
78 PecrryOninka Anpires 44 0,24 78 PecniyOnuka Anraii 0 0
79 Maraznanckas 001acThb 44 0,24 79 PecniyOninka Anpires 0 0
80 Egpetickas aBT. 00acTh 41 0,22 80 Maranaackas 00J1acThb 0 0
81 Pecniy6nuka VHrynerus 31 0,17 81 EBpeiickas aBT. o0nacth 0 0
82 PecnryOmmuka Kanmmeikus 22 0,12 82 PecnyOnmuka Kanmmeikus 0 0
83 UyKOTCKHH aBT. OKPYT 18 0,10 83 UyKOTCKHI aBT. OKPYT 0 0
84 Hewerxwuii aBT. OKpyr 16 0,09 84 Henenxuii aBT. OKpyr 0 0
85 KapauaeBo-Yepxkecckas 11 0,06 85 KapauaeBo-Uepkecckas 0 0
PecrryOimka PecnyOmmka

C Y4€TOM HMHTCHCHUBHOI'O POCTAa SHCProOBOOPYKCHHOCTH HACCICHM:A, KXKUJIbIX H
06HI€CTB€HHBIX S,HaHPIﬁ, TCHACHOWA II0 KOJUYCCTBY «OJICKTPOTCXHHUYCCKUX)
MOXKapoB, OUYCBHUIAHO, COXPAHHUTCA IIPpHU CYHMCCTBYIOIICM IIOJIOKCHUU noxcapHoﬁ

NPO(PUIAKTUKHY JIEKTPOYCTAHOBOK.

[JoKyMeHT co3fiaH B anekTpoHHoi chopme. Ne 43-2004-19 ot 07.04.2022. @ NpasuTenscrao
Crtpanuua 78 n3 135. CtpaHuua cosgaHa: 07.04.2022 11:17 Mockosckoii o6nact
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B mHacTosmee Bpemsi CIOXKWJIACh CUTyallds, KOTAA 3JIEKTPOOOOpYyIOBAaHHUE IO
OOMNbIIE YacTH HUKEM HE OOCITYy)KHMBAeTCS C TOYKH 3pPEHUS €ro IOKapHON
npoPUIIaKTUKU. DJNEKTPUKU Ha OOBEKTAaX 3aHUMAIOTCA €ro OOCIYyKMBAaHUEM WU
PEMOHTOM, KOTJa YTO-TO BBIXOJMUT U3 CTPOsi. B 3TOH CBA3M, OJHUM W3 OCHOBHBIX
BOIIPOCOB SIBJIACTCSl OpraHU3alus CHUCTEeMaTHYECKOW MPOPUIAKTUKUA IOXKAPOB OT
AJIEKTPOOOOPYIOBAHUS KUJIBIX ¥  OOIIECTBEHHBIX 3JaHUA C MPUMEHEHUEM
TEXHUYECKUX CPEJICTB.

B cootBerctBuu co crateeit 4 Texnuueckoro periiamenta TamMoKEHHOTO COr3a
«O 0e3omacHOCTH HU3KOBOJBTHOTO obOopynoBanusi» (TP TC 004/2011),
HU3KOBOJBTHOE OOOPYJIOBAaHHUE JIOJDKHO OBITh pa3palOTaHO U U3TOTOBJIEHO TAKUM
00pazoM, 4TOOBI PY MIPUMEHEHUH €T0 M0 HA3HAYEHUIO U BBITTOJIHEHUH TPEOOBaHUH K
MOHTAXYy, DKCIUTyaTalluu (MCTII0JIB30BaHHUIO), XPaHEHMUIO, IIEPEBO3KE
(TpaHCTIOPTHPOBAHUIO) M TEXHUYECKOMY OOCIYKMBaHUIO 3TO 000pYyJIOBaHUE
obecreunBaio: OTCYTCTBHE HEIOIMyCTUMOTO PHCKAa BO3HUKHOBEHHS TIOBBIIEHHBIX
TEMIEpPATyp, IYTOBBIX Pa3pSI0B WIM HU3JIYYEHUN, KOTOPbIE MOTYT MPHUBECTU K
MOSIBJICHUIO OMAacHOCTEW, OTCYTCTBUE HEIOMYCTHMOIO pPHCKa MpH Ieperpyskax,
aBapUIHBIX PEKMMax M OTKA3aX, BHI3BIBAEMBIX BIMSHUEM BHEIIHUX U BHYTPEHHUX
BO3nelcTByomux (paktopoB. Takke B MaHHOW CTaThe YCTAHOBJICHO, YTO
HU3KOBOJIbTHOE 00OPYZOBAHHUE NTOJDKHO OBITh pa3pabOTaHO W HM3TOTOBIIEHO TaKUM
oOpazoM, YTOOBI OHO HE SBJISUIOCH HMCTOYHUKOM BO3HUKHOBEHHS IMOXapa B
HOPMAJIbHBIX U aBaApUHHBIX YCIOBHSIX PAaOOTHI.

B OonbmmHCTBE cCilydaeB, IIOCI€ MOHTaXa, JJIEKTPOOOOPYTOBAHHE HE
nojaBepraercss  NPOQUIAKTHYECKMM  OCMOTpaM,  TEXHHUYECKOMY  KOHTPOJIIO,
0OCITYy’>)KUBaHUI0O M PEMOHTHO-TIPEAYNPEAUTENbHBIM MepornpusitusaMm. OJHaKo co
BPEMEHEM C HHUM IMPOUCXOMAT OTPUIATEIbHBIE U3MEHEHUS. YXYIUIEHUE COCTOSIHUS
ANEKTPOOOOPYNOBAHUS ~ NPHUBOJUT K  HEPAMOHAIILHOMY  HMCIOJIb30BAaHUIO
AJIEKTPUUECKON PHEPruM U TMOBBIIICHUIO YPOBHS TMOXKApPHOW OMACHOCTU, &, 3HAYUT,
TpeOyeT 3a HUM CUCTEMAaTU3UPOBAHHOTO HAOIIOCHUSI.

B coorBercTtBuM ¢ ®denepanbHpiM 3akoHOM OT 21 nmekabpst 1994 r. Ne 69-03
«O moxapHoil 06e30macHOCTH», MNPOPUIAKTUKA TOXKAPOB — COBOKYMHOCTH
MIPEBEHTUBHBIX MEP, HAMPABIECHHBIX HA MCKIIOYEHUE BO3MOXKHOCTH BO3HUKHOBEHUS
M0’KapoB U OTPaHUYEHUE UX TTOCJICICTBUM.

[Tox cuctemoii nmpoduIaKTUKKN MOKAPHOU 0€30MaCHOCTH AJIEKTPOOOOPYI0BAHUS

KUIBIX H 06HICCTBCHHI>IX B,HaHI/Iﬁ IOHHUMAIOTCS PCryJIsIpHBIC, BBIIIOJIHACMBIC I10

[JokyMeHT co3fiaH B anekTpoHHoi chopme. Ne 43-2004-19 ot 07.04.2022. @ NpasuTenscrao
Ctpanuua 79 n3 135. CtpaHuua cosgaHa: 07.04.2022 11:17 Mockosckoii o6nact
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3aJJaHHOW TMpOTpamMMe HaONIOEHUS 32 IKCIUTyaTHPYEMBIM 3JIEKTPOOOOpYAOBAHUEM,
MO3BOJISIONINE OMpPENesTh ero (PaKTUYECKOEe COCTOSHUE, MPOUCXOJAIINE B HEM
MIPOLIECCHI U TMPOTHO3UPOBATh M3MEHEHUE COCTOSIHUS TOJ BIIMSIHUEM Pa3IMYHBIX
dakropoB. Takue HaOmOAEHUST HEOOXOAMMBI, B TEPBYIO oOuepeab, s
3JIEKTPOOOOPYA0BaHUS 0OBEKTOB C MACCOBBIM MPEOBIBAHUEM JIFO/ICH.

[Toxxapnast 6€30MacHOCTh OOBEKTOB PA3TMYHOTO HA3HAYCHUS] B 3HAUUTEIHLHOU
CTETNEHHU OIPENENSAETCS] COCTOSHUEM HKCIUTyaTUPYEMOTrO 3JIEKTPOOOOpYIOBaHUS U
3IEKTPOYCTAaHOBOK.

OCHOBHBIM  HampaBJI€HUEM B O0ecrneYeHuu MOoxapHOW Oe30MacHOCTU
AKCIUTYaTUPYEMOTO BJIEKTPOOOOPYJOBAaHUSL SBISETCS MAKCHUMaJIbHO BO3MOXKHOE
CHWIKEHUE BEPOSITHOCTH BO3HUKHOBEHHUS 110XKapa OT IEKTPOYCTAHOBOK B LIEJIOM U OT
OT/EJIbHBIX ANIEKTPUUECKUX U3IECITUM.

Tam, rae ecTb KOHTAKTHBIE COEMHEHHUS B JJIEKTPOCETSAX, MPOLIECC OKUCICHUS
METAIMYECKUX TOBEPXHOCTEH  ANEKTPOKOHTAKTOB U  TMOSBICHUS  J1e(hEKTOB
HENpepbIBEH. be3 T0CTaTOYHOW TEXHUYECKON OCHAIEHHOCTH W TMOJATOTOBJIECHHOTO
nepcoHana B OOJBIIMHCTBE CIIy4aeB HEUCIPABHOCTU AJIEKTPOOOOPYAOBAHUS MOMKHO
O0OHAPYKUTh TOJBKO IO XapaKTEPHOMY 3amaxy Wi OOYIJIEHHON 3JEKTPOU3OJISALINH,
YTO XapaKTEePHO JJIsl aBaPUIHBIX e(EKTOB yXKe Ha MOKApOOMACHON CTaIHH.

Bo3nukHOBeHHE N1e(EKTOB 3JIEKTPUUECKUX LEMeH M 3AJIEKTPOOOOpYyIOBaHUSI —
3TO €CTECTBEHHBIH MpoIiecc, K KOTOPOMY HEOOXOIMMO OBITh TOTOBBIMHU.

B nacTosiiiee BpeMsi NOSIBUIIMCh HOBbIE TEXHUYECKHE CPEJICTBA, MO3BOJISIOIINE
BBIBECTU MNPO(MUIAKTUKY TI0KAPOB OT BJIEKTPOOOOPYAOBAHMS B KWIBIX U
OOIIIECTBEHHBIX 3IaHUSIX Ha HOBBIN YPOBEHb.

K o06cnyxuBaHHIO 3IEKTPOYCTAHOBOK JIOMYCKAIOTCS KBaNU(DUIIMPOBAHHBIC
CHEIUATNCTBI, WMEIOIIUE TPYIIy Mo 3JekrpoOe3omacHoct He Huxe I,
MOJATBEPKIECHHYIO COOTBETCTBYIOIIUM YAOCTOBEPEHUEM.

OO0cnenoBaHrue 3IEKTPOYCTAHOBOK JOJDKHO MMPOM3BOAUTBCS COBMECTHO C
KBTU(PUITUPOBAHHBIM MEPCOHAIIOM AIEKTPOTEXHUYECKOTO XO35MCTBA,

OTBCTCTBCHHBIM 34 06CJIY)KI/IB21HI/I€ 3H€KTpOO60py,Z[OBaHI/IH 3JaHHA.

[JoKyMeHT co3fiaH B anekTpoHHoi chopme. Ne 43-2004-19 ot 07.04.2022. @ NpasuTenscrao
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1. ObaacTh npuMeHeHus

Hacrosime MeTtonndeckue peKOMEHIalUU ONPEAEIAIOT OOIIHME TIOJI0KEHUS 10
OpraHM3aly MNPOPUIAKTUKU I0KapOB OT 3JIEKTPOOOOpYNOBAaHUS B KWIbIX U
OOIIIECTBEHHBIX 3IAHUSIX C IPUMEHEHUEM TEXHUUECKUX CPEACTB.

Hacrosimme wMeTtoauyeckue peKOMEHAALMM IpEAHA3HAYEHbl [JIsi OpraHoB
WCIIOJTHUTEILHOM BIIAaCTH CyOBeKkTOB Poccuiickoit denepannu, opraHoB MECTHOIO
CaMOYTIPaBJICHUs, OpPraHu3alil o peanu3aly NOJHOMOYUNA B 00JACTH MOKApHON
0€30MacHOCTH, a TaKke COOCTBEHHUKOB (apEHIATOPOB) KUIIBIX JJOMOB (KBapTHP).

OCHOBHBIMM  33/lauaMHM  OpPraHOB  HWCIIOJIHUTENIbHOM BJIACTU  CYOBEKTOB
Poccuiickon ®epepanuu, OpraHoB MECTHOT'O CaMOYIIPABJICHUs, OpPraHU3aLUu,
Ha pELICHHE KOTOPBIX HaIpaBieHa MPO(UIAKTUKA I0KAPOB B JKHUIIbE, SBISIOTCS
00y4eHHe HaceIeHUsI MEpaM MOKapHOH 0€30MacCHOCTH, OCHOBAM MOXKapo0e30M1acHOTO
MOBENIEHUS, a TakK)Ke MHPOPMHUPOBAHUE HACEICHUS O Mepax MOKapHOH 0e30MacHOCTH.

Hacrosiumme wmeronuyeckwe pEeKOMEHJAUMH MOTYT  ObITh  IPUMEHEHBI
COOCTBEHHUKaMHU JOMOB (KBapTHp) U apeHJaTopaMH MOMEIIEHUH Ul MPOBEICHUS
CaMOCTOSITEJIbHOM MEPBUYHOM OLIEHKU COCTOSHUS TMOXapHOM 0e30macHOCTH
IKCIUTYaTUPYEMOTO IEKTPOOOOPYI0BAHUS.

B Hacrosumx MeTonuyecknux peKOMEHAAUMIX MOl TEXHUYECKUMU CPEICTBAMU
npo(UIAKTUKN TOKapOB MOHMMAIOTCS alllaparbl 3alIUThl SJIEKTPUUYECKUX LIETIeH,
TEIJIOBU3UOHHAS AUArHOCTUKA, TEPMOMHIUKATOPBI U TEPMOCHCTEMBI.

Hacrosiuime mertonuyeckue peKOMEHJAIMU HE SIBISIIOTCS PYKOBOACTBOM IO
IIPOEKTUPOBAHUIO 3JIEKTPOYCTAHOBOK 3[aHUI U MOHTAXKY alNapaToB 3JIEKTPUYECKON
3AIIUATHI U IPYTUX TEXHUYECKUX CPENICTB.

[IpoekTupoBaHre U MOHTaX AIEKTPOYCTAHOBOK 3/IaHU JTOJKEH MPOBOAMUTHCS B
COOTBETCTBHHM C JIEUCTBYIOIIMMHA HOPMATUBHBIMH TOKYMEHTaMHU.

HaCTOHH_II/Ie MCTOAUYCCKHUEC PCKOMCHAAINHW HE MABJIOTCA HOPMATHBHBIM

JOKYMCHTOM.
[ oKyMeHT co3fiaH B anekTpoHHoi chopme. Ne 43-2004-19 ot 07.04.2022. @ NpasuTenscrao
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2. OcHOBHbBIE 3JIEKTPOTEXHUYECKHE MPUYHHBI M0KAPOB
0T 3JICKTPOOOOPYAOBAHMS

[ToxxapHast Oe30macHOCTh OOBEKTOB PA3NUYHOTO HA3HAYEHUS, B TOM YHCIIE
KWIBIX H OOIIECTBEHHBIX 3/JaHWN B 3HAYUTEIHHOW CTEMEHU OTMPEICNIIeTCs
COCTOSTHUEM JKCILTyaTUPYEMOTO 3JIEKTPOOOOPYIOBAHUS U AIIEKTPOYCTAHOBOK.

3HaHME TEXHUYECKHX MPUYMH IOXKAPOB OT HJIEKTPOYCTAHOBOK TIO3BOJIAET
OpraHu3oBaTh YOPEKTUBHYIO CUCTEMY MOKAPHO-TIPOPHIAKTHIECKUX MEPOTIPUSITHIA.

K mpuanHaM mokapoB 2JIEKTPOTEXHUIECKOTO XapaKTepa OTHOCSATCS:

- KOPOTKOE 3aMbIKaHHE;

- IEpETPy3Ka MIEKTPUUYECKUX LIETIEH;

- 0OJTBITIIOE TIEPEXOTHOE COTIPOTHUBIICHUE;

- HCKpEHHUE;

- DJICKTpUYECKas AyTa;

- IEpEHANPSIKEHHUE PICKTPUUECKOMN CETH.

Kpome Toro, He0OXOAMMO YYHUTHIBATH, YTO MEPEHAMPSHKEHUE DJIEKTPUUECKOM
ceTH, OOJBIIOE MEPEXOAHOE COMPOTUBICHUE U TIEPETpy3Ka LEMU MOXKET MPUBECTH K
KOPOTKOMY 3aMBIKAHHIO, BO3HHUKHOBCHHMIO JJIEKTPUYECKOW IyrHM, W HA0OOpOT,
KOPOTKOE 3aMBIKaHHE MOXET MPHUBECTH K TEpPerpy3ke JIEKTPUUYECKOW CEeTH, K
UCKPEHHIO, 00pa30BaHUIO AIEKTPUUECKON TYTH, K IEPEXOy FICKTPUUECKOTO TOKA Ha
METAJUTMYECKHE 3a3eMJICHHbBIC KOHCTPYKIIMK U T.1. [3].

To ecth, OqHM aBapuiiHBIE PEKUMBI, MOTYT TEPEXOAUTH B Jpyrue Ooiee

OITaCHBIC OTHOCHUTCIIbHO BO3MOKXHOCTH BO3HHUKHOBCHHUA I10KAPOB.

Kopomkoe 3amvikanue

Cpean DpUYMH TOXKApOB  3JIEKTPOTEXHUYECKOIO  Xapakrepa KOPOTKOE
3aMbIKaHUE SIBIISIETCS CaMbIM PacIpOCTPAHEHHBIM, XOTSI HEPEIKO OHO MOXKET OBbITh U
CJIEICTBHEM KaKOW-TMOO APYyroi aBapuiHOM CUTyallud B 3JIEKTPUUYECKOM 1IENH.

KopoTkoe 3ambplkaHMe B DJJIEKTPUYECKUX LENSAX MOXKET BO3HHKHYTH B
pe3ysbTaTe 3aMbIKaHUS MEXIy ()a30BbIM U HYJIEBBIM INPOBOJHUKAMH, 3aMbIKAHUS
(azoBoro MpoBOAHMKA Ha «3eMIIO» [3].

WNHbIMU  CIIOBaMM, KOPOTKOE 3aMBbIKAHWE BO3HHUKAET IPHU COCAVMHEHUU
ANEKTPUYECKUX MPOBOJOB C HAPYLIEHHON MU30JIALMEN, CONPUKOCHOBEHUH IIPOBOJIOB C

MCTAJUIMYCCKMMH  3a3CMJICHHBIMU  KOHCTPYKIUAMHA BHaHHﬁ U COOPYIKCHUMU,

[oKyMeHT co3fiaH B anekTpoHHoii chopme. Ne 43-2004-19 ot 07.04.2022. @ NpasuTenscrao
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NOMNaJaHUM HA OrOJIEHHBIE MPOBOAA IMOCTOPOHHUX METAIMYECKUX MPEIMETOB,
npoboe OOyriaeHHOW WM HapyUIeHHOW W30JSIIMA  TPOBOAOB U JPYTUX
AJIEKTPOYCTAHOBOYHBIX MU3/EIIHM.

[Ipu KOPOTKOM 3aMBbIKAHMM MTHOBEHHO MHOTOKPATHO YBEIUYUBAETCS CUJIA TOKA
B 1€, MPOUCXOJUT 3HAYMTENIHHOE BBIJIEJICHUE TEIJia, 3HAYUTEIHbHO BO3pPACTaET
TeMIeparypa TOKOMNPOBOJAIIMX KW, YTO MPUBOJUT K PACIUIABICHUIO HU3OJSALHUU
JIIEKTPUYECKUX TPOBOJOB U Kabeied M €€ MNOCHeAyIoleMy BOCIIaMEHEHUIO.
KopoTkoe 3amblkaHue, KaK MpPaBUIIO, COMPOBOXKAAECTCS XJIOMKOM, pPACIUIABIECHUEM
MeTajla MPOBOJHUKOB M BbIOPOCOM pACKAJIEHHBIX YacCTUI[ W3 30HBI KOPOTKOTO
3aMBbIKaHUS C TOCIEAYIOIIMM BOCIUIAMEHEHUEM OKPYKAIOIINX MTPEAMETOB.

Haubonee pacrnpocTpaHeHHbIE MPUYHMHBI, MO KOTOPHIM MOXET MPOU30UTH
KOPOTKOE 3aMbIKaHHE B KBAPTUPE, TOME, OOIIECTBEHHBIX 3IAHUSIX — 3TO MOBPEXKICHUE
n3osiuuu. [loBpexieHre H30JI1HMH Yalle BCEro NpoUCXoIUT B MECTaX, IJ€ MPOBOJA
neperudarorcs. Takke K MOBPEXKACHUIO U30JISILIUU MOKET IPUBECTU NIEPEKPYUNBAHUE
IPOBO/IOB, CrHOaHWE TMPOBOJOB TOJ OCTPHIM YIJIOM, MOBPEKIACHHE H3OJALUU
MPOBOJIOB MpPU MPOBEACHUH PEMOHTHBIX padotr [4]. M3omsuuio MOTyT MOBPEIUTH
I'PBI3YHbl WJIM JOMAIIHUE >KUBOTHBIE. Ellle oAHAa mpUYMHA KOPOTKUX 3aMBIKAaHUU —
NEPErpeB U, KaK CIEACTBUE, Pa3pyLIEHUE U30JISLUH.

HNcTtouHnkaMu 3aXXuUraHvus 0pPU KOPOTKHUX 3aMBIKAHUSX MOTYT SIBJISIThCSA
packajeHHbIe (TOpsIIIUe) YaCTULIBI U KAIlJIM METAJIJIa IPU PACIUIABICHUU B aBAPUMHBIX

peXrMax KUJ TPOBOIOB (Kabeeil) Win npu pa3pylieHun dIEKTPOIIPUOOPOB.

Ilepezpy3ka 3n1ekmpuyeckux cemei

CoBpeMeHHbIE KBapTUPhl U JIOMa HACBIIIEHbI MHOXXECTBOM 3JIEKTPUYECKUX
npubopoB. YacToil NPUYMHOM BO3HUKHOBEHHUS TIOKAPOB SIBJISIETCS TEperpyska
3JIEKTPOCETEH.

[leperpy3koi Ha3pIBa€TCs TAaKOE SBJIECHUE, IPU KOTOPOM B JJIEKTPUUYECKON CETH
BO3HHUKAIOT TOKOBBIE HArPy3KH, ITPEBBIIIAIOIINE JJIUTEIBHO JOIYCTUMBIE.

Hawnbonee yacToil mpuunHOM, BBI3BIBAIOIIEH TIEPErPY3KY ICKTPUICCKUX ISTICH
B KUJIBIX ¥ OOIIECTBEHHBIX 3/IaHUSX, SIBJISIETCS BKIIIOUEHUE B DJIEKTPUUYECKYIO CETh HE
NPEIyCMOTPEHHBIX pPAacyeTOM MOUIHBIX MOTPEOUTENEeH AIIEKTPOIHEPTUU  HIIU

BKJIFOUCHHE B OJHY PO3ETKY HECKOJIBKO OBITOBBIX MPHUOOPOB OOJIBIION MOIITHOCTH

OJHOBPCMCHHO.
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B pesynbrare meperpy3kd MpOBOAA HArpeBalOTCs, BBIACIACTCS OOJIBIIOE
KOJIMYECTBO TEIJIa, MOTYT IUIABUTHCA YKMJIbI IPOBOJIOB — 3TO MOXKET CTaTh IPUYHHOM

KOPOTKOI'O 3aMbIKAHUA, BOZHUKAIOT UCKPHBI U KaK CIICACTBUC I1OKAP [5]

bonvwoe nepexoonoe conpomuenenue (n10xoiu Konmaxkm)

bonpmioe mnepexogHOe CONPOTHBJIEHHME — 3TO CONPOTUBIEHUE YydacTKa
3JIEKTPUYECKOM 1IETIH B MECTE COSTUHEHUS OTACIBHBIX 3JIEMEHTOB (MECTa COEIMHEHUS
IPOBOJIOB, MOJICOEAMHEHUSI UX K 3JIEKTPOINPUEMHHKAM, KOHTAKTHBIM 3JIEMEHTaM U
T.II.) B KOTOPbIX, NMPU HENPABUIBHOM HMX HUCIHOJIHEHUH, CONPOTUBJICHHUE BBILIE I10
CPaBHEHUIO C CONMPOTUBICHUEM AIEKTPUUECKON LIETH 10 3TUX YYACTKOB M MOCIIE HUX
[3].

Haubonee yacto Oonbline nepexoHble COPOTUBICHUS BOZHUKAIOT B MECTAaxX
COEIMHEHHMSI MPOBOJOB MEXK]1y CO00i, KOTJ]Ja BMECTO NAKH, CBAPKH, ONIPECCOBKU WUITU
32)KUMOB TIOJT OONTHI MPUMEHSIIOTCSI CKPYTKH MPOBOAOB (OCOOCHHO OMacHa CKPyTKa
IIPOBOJIOB C ATFOMHUHUEBBIMHU U MEJTHBIMU KUJIAMH ), B MECTAX MOAKIFOYEHHS TPOBOJIOB
K anmapatam 0e€3 CHeUUalbHbIX 3aXKMMOB M HAaKOHEYHHUKOB, B BBIKIHOYATENSX,
HITENICEIbHBIX pa3zbeMax (PO3€TKaX, BWJIKAX) HA KOHTAaKTHBIX »DJIEMEHTaX IpHU
CHWKEHUU TPUJIaraeMbIX Uil BKIFOUEHHS YCWIMM, HETOBKIIOYEHUS, TOATOPAHUS U
T.I., B MECTaX KOHTAKTOB, BBINOJHEHHBIX C TMOMOIIbIO PE3bOOBBIX COCTUHEHHH B
3JIEKTPOOOOPYI0BAaHUH, B KOTOPOM B Tpollecce padOThl MPOU3OLLIO OCIa0JIeHNE
KOHTaKTa.

HenocpencTBeHHbIM HCTOYHUKOM 3aXKUTAHHUS B 3TOM CIIy4ae MOTYT OBITb:
DJIIEMEHTBI JJIEKTPOYCTAHOBOK, HArpeThle JI0 BBICOKOW TEMIIEpaTyphl TEIJIOM,
BBIICJICHHBIM ~ JJIEKTPUYECKUM TOKOM B MeCT€ OOJBIIOrO  MEPEXOAHOIO
CONPOTUBIICHUS; DJEKTPUUYECKHE MCKPbl MM YacTULBl PACIUIABIEHHOTO U
HAKaJICHHOTO METaJlJIa, BOSHUKAIOIINE B MECTE «IJIOXOT0» 3JIEKTPUYECKOTO KOHTAKTA.

Kpome Toro, 00ib110€ MEPEXOJHOE COMPOTUBICHUE MOXKET OBITh MPUUYUHON

BO3HUKHOBCHUA KOPOTKOI'O 3aMbIKaHHU:].

Hckpenue (0yzo60ii npoooit)

Uckpenne (myroBoit mpoOOi) B DIIEKTPOYCTAaHOBKAX — OTO BechMa
pacrnpoCTpaHEHHOE SIBJICHUE U MPOUCXOAUT KaK NpH HOPMaJIbHOU paboTe OTAEIbHBIX
NOTpeOuTENe ANEKTPUUECKOW JHEPruu, 4Yalle BCEero MpUOOPOB HMEIOIIMX

KOJIJIeKTOpHHﬁ OJICKTPOABHUIATCJIb IIPU HEIIJIIOTHOM IIPUIJICTAaHMH K HUM IICTOK, TaK U
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B aBapUIHOM pEXUME pabOThl SIEKTPONPHOOPOB, B MECTaX HEKAYECTBEHHOTO
IPUCOECIUHEHUS TPOBOJAOB K TOTPEOUTENSIM 3JIEKTPUUYECKOM DHEPruu, MpHU
CONPUKOCHOBEHUU OTJHEJIbHBIX YYacTKOB IPOBOJOB MEXAY COO0OM WM ¢
3a3eMJICHHBIMH KOHCTPYKIMSIMU | T.1I. [3].

[Ipy uCKpeHMHM TPOUCXOAUT OOpa30BaHUE HUCTOYHUKOB  3aXKUTAHMS,
oOJaaomux YHEprue 1 TeMIepaTypoil JOCTaTOUHBIX JIsl BOCINIAMEHEHUS! MHOTHUX
TOpPIOYMX BELIECTB U MATEPUAJIOB.

HckpoBoit pa3psig MOKET 00pa30BBIBATHCS MPH M3JIOME KWJIbI Kalens u3-3a
YCTAJIOCTU METajlla, pa3pbiBa MPOBOJHUKA MPHU YPE3MEPHOM PACTSHKEHUM Kalens,
A1M00 MpU MOBPEKIECHUU KUIBI TOCTOPOHHUM MpPEeAMETOM. B moBpexaEHHON Kuiie
BO3HUKAET MaJbli 3a30p, MpoOMBaeMblii pabOUYMM HaNpsDKEHUEM, MOITOMY TOK I10
TakoMy KaOel NpOAOJIKAeT MNpPOTeKaTb, W OCTAETCA OJU30K K HOMHUHAJIBHOMY
3HaYeHHUI0. B 3a30pe BO3ZHUKAET yrOBOM pa3psii, COMPOBOXKIAIOIINICSI NHTEHCUBHBIM
BBIJIETICHUEM TEIUIa, YTO MPUBOAUT K AATbHEHIIEMY pa3pyIICHUIO U30JIALNN KaOens u

€TI0 BO3IrOpaHHUIo.

Inekmpuueckasn oyea

DnexTpudeckas ayra o0pasyercs B pe3yibTaTe YCTOMYHBOTO JIEKTPUUECKOTO
paspsiia MEXJy JIByMsl METANIMYECKUMU HJIEMEHTAMH 3JIEKTPUYECKON YCTaHOBKH,
MMEIOIIMMHU Pa3HbIE MOTEHIMAIbL. B 35IeKTprUiecKkoi 1yre MpoOUCXOIUT UHTEHCUBHAS
MOHU3AIUsl Ta30BOr0 MPOMEXKYTKa, IUIABJICHUE W TopeHue metamia. Kpome Ttoro,
MPOUCXOJUT WHTEHCUBHOE pa3OphI3TMBaHUE PACIUIABICHHBIX YacTHI[ MeTajlia,
UMCIOIUX OOJIBIIION 3arac TEIUIOBOM AHEPTrHH, KOTOphIC Tomaaas Ha TOpIoYne
MaTepuajabl, MOTYT 3aXe4b MX. OJEKTpUUECKas Jyra HMEET OYE€Hb BBICOKYIO
temmneparypy (1500-4000 °C) u MOKET BOCIUIAMEHHUTD MPAKTUICCKH JIF000I TOPIOYHIA
MaTtepuall, COMPUKACAICh C HUM HEMOCPEJICTBEHHO, a TAK)Xe MOCPEICTBOM JTyUUCTOU
TETUIOTHI.

YcroiunBas ~ dJeKTpuUUecKkas ~ Jayra  HWHOTJIa  MOXET  BO3HUKAaTh B
aneKTponpoBoax. [Ipu anekTpudeckor Ayre mo memnsM MPOTEKarT TOKW KOPOTKOTO
3ambIkaHus. [loaToMy rpu oOpa3oBaHUU JIEKTPUUYCCKON TYTH B aBAPUHHOM PEKUME
B DJICKTPUYECKOM 1M BO3SHUKAIOT BTOPUYHBIC (MTOOOYHBIE) SIBJICHUS, XapaKTEPHBIC
JUJIs1 KOPOTKOTO 3aMbIKaHus. B ciydasix, He MpeyCMOTPEHHBIX HOPMaJIbHBIM PEKUMOM
AKCIUTyaTalMH 3JEKTPOYCTAaHOBOK, BOSHUKHOBEHHUE DJICKTPUUECKOM JyTH Yallle BCEro

POMCXOTUT ITPH KOPOTKOM 3aMbIKaHHH [ 3].
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Ilepenanpasicenue 6 31eKmpuuecKkoil yenu

[lepeHanpspkeHUE MOXKET BO3HMKATH: IMPU  KOPOTKUX 3aMBIKAHUSIX; MpU
MONAJaHUN «BBICOKOTO» HANPSKEHUS HA HU3KOBOJBTHBIE CETH; MPHU TPO3OBBIX
pa3psaax; 3JIEKTPOMATHUTHOW MHAYKIIUHU U AP.

[ToxapHass OMacHOCTh TMEPEHANPSIKEHUS, B 3aBUCHUMOCTH OT KOHKPETHBIX
YCIOBUH, MOXKET NPOSIBIATHCS B  CIEAYIOIIEM: IOBBIIIEHUA BEPOATHOCTH
BO3HUKHOBEHHUSI KOPOTKOIO 3aMbIKaHMS; YBEIMYEHUUM TOKOBOM HArpy3Kd Ha
OT/CJIBHBIX yYacTKaX »dJEKTPUUECKONW IEeMU U BO3MOXXHOCTH BO3HHUKHOBEHUS
Neperpy3Ku; MOBBIIICHUU TEIIOBBIACICHUS B JJICKTPOHATPEeBaTEIbHBIX YCTPONCTBAX;

IMMOBBIICHNH BEPOATHOCTU BOSHUKHOBCHUA aBapHﬁHBIX PEKHUMOB B 3HCKTpOHpH60an

[3].

Henpasunvnaa 3kcnayamayusa, KOHCMPYKMUGHbBIE  HEOOCHMAMKU U
HeUCnpagHoCmu 3J1eKmMpou30euil

[loxxapHast 0e30MacHOCTb  JJEKTPUYECKUX MPUOOPOB  HaIMpaBiieHA Ha
oOecrnieueHne NMpakTU4eCKOW HEBO3ZMOKHOCTH 3aropaHusi, Kak cCaMOro U3JeJus, TaK U
OKpY)XaloIllelW ero cpeipl, YTo JOJDKHO OOecneuMBaTbCsd  KOHCTPYKLHUEH
AJIEKTPONPUOOpPa, BHIOOPOM  KOMIUICKTYIOIIMX M3JACIUH W MaTepHaOB ¢
TEMIEPATYPHBIMH XapaKTEPUCTUKAMH, COOTBETCTBYIOIIUMHU TEIUIOBOMY PEXKUMY
paboTsl. [Ipu 3TOM XapakTeprucTUKaMu M0XKapoOEe30IMaCHOCTH SBISETCS COOTBETCTBHE
TEMIEpaTypbl Ha OCHOBHBIX JJIEMEHTaX JJICKTPUUYECKOTO MNpHOOpa IOMYyCTHMBIM
3HAYEHUSIM, KaK B paboyeM, Tak U B aBApUHHOM pEKUME €ro paboThI.

Bo3HUKHOBEHHE TMOXKApOB OT JJIEKTPUYECKUX MNPUOOPOB MOXKET OBbITh
OoOyCJIOBIIEHO: ~ KOHCTPYKTUBHBIMHU  HEJOCTAaTKaMH,  HapylUIeHHEM  IpaBHJ
SKCIUTyaTalliM; HEKAYeCTBEHHBIM JHEProcHaOkeHueM (pe3KUMH KojieOaHUSIMU
HANpSOKEHUST B DJIEKTPUYECKONM CETH, YTO MOXKET TNPUBECTH K BO3HUKHOBEHUIO
aBapUIHBIX PEXKUMOB).

OCHOBHBIMH PUYMHAMU BO3HUKHOBEHUS MOKAPOB OT JEKTPUUECKUX U3ETUM
SBIISIIOTCA: KOPOTKOE 3aMbIKaHUE B Npubopax M UIHypax MNHUTaHus, OOJbIIOE
IEPEXOIHOE COMPOTHUBIIEHUE, IIEPErPy3Ka, UCKPEHHUE, HAPYIIEHHUE TEIUIOBOTO PEKUMA
paGoTel  3nekTporpubopa  (YXyALIGHHBIA  TEIJIOOTBOMA),  HEMOCPEICTBEHHOE
CONPUKOCHOBEHHE HArpeThIX IOBEPXHOCTEH DSIEKTPOIPHOOPOB C TOPIOYUMHU

MaTepualaMH;  BO3JCMCTBUE  TEIUIOBOTO  M3JydeHuss npubopa  (Hampumep,
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3JIEKTpoOOOrpeBarTesisi) Ha TrOpIOYME MaTepualbl; BBUIET PACKAJICHHBIX YacTHII,

00pa30BaBIIMXCS B pe3y/IbTaTe aBAPUHHOTO pekuMa [3].

3. Opranu3anus NpopuIaAKTHKHA NMOKAPOB
3.1. O01mHe moJ10oKeHus

Opranuzarus npopUIaKTUKH MOKapoB oT AKCILITyaTUPYyEMOTO
JIEKTPOOOOPYIOBAHUS HAXOJUTCS B KOMIIETCHIIMU JIMIIA, WA YIPaBISIOMIEH
KOMITAaHUHU, OTBETCTBEHHBIX 3a 0OECIEUYEHUE IMOXKAPHOU 0e30MacHOCTH Ha OOBEKTE
3aIUTHI, €CJIU UHOE HE OMPEICIICHO PYKOBOIUTEIEM OpraHU3alluH.

B cootBercTBUM C [15] OTBETCTBEHHBIN JOJKEH UMETh: TEXHUYECKHUE TTacopTa
OCHOBHOTO AJICKTPOOOOPY/IOBAHUS, KYpHAJbl Yy4yeTa »dJIEKTPOOOOpPYAOBaHUS C
MEPEUUCICHUEM OCHOBHOT'O 3JIEKTPOOOOPYOBAHUS M C YKa3aHUEM €ro TeXHUYECKHUX
JMAHHBIX, WHCTPYKIMU 110 OKCIUTyaTalldd W TEXHWYECKHUE TMaclopTa 3aBOJIOB-
W3TOTOBUTENICH, CepTH(UKATEI HAa OOOpYyJOBaHWE UM MaTEPHAIbI, TOJJICKAIINE
00s13aTeIbHOM cepTU(UKALIMU, TPOTOKOJIBI U aKThI UCIIBITAHUNA Y U3BMEPEHUI, PEMOHTA
U TEXHUYECKOro OOCIIy)KMBaHUS 000PYIOBaHUSA, *KypHa N€PEKTOB U HEMOJIAJOK Ha
AIEKTPOOOOPYIOBAHUM, IMPOU3BOJACTBEHHbIE HWHCTPYKIMM IO  SKCIUTyaTaluu
AJIEKTPOYCTAHOBOK, HWHCTPYKIIMHM IO TIOKapHOW O€30MacHOCTH, WHCTPYKIUU TIO
MPENOTBPAIICHUIO U JIMKBUJAIMU aBapuil. Bce wHCTpyKimm pa3pabaTbiBarOTCs C
Y4€TOM BHJIOB BBITTOTHIEMBIX PA0OT U YTBEPIKIAFOTCS PYKOBOJIUTEIEM OpraHU3AIIHH.
[Topsimok XpaHEeHHS TOKYMEHTAIIUH YCTaHABIMBACTCS PYKOBOIUTEIEM OpraHU3aIlHH.

JIokyMeHTanus JOJKHA IepecMaTpuBaThes HE pexe 1 pasa B 3 roaa.

Bce wu3MeHeHHMs B DJEKTPOYCTAaHOBKAaX, BBIIOJHEHHBIE B  IMPOIECCE
OKCIUTyaTally, JTOJDKHBI CBOEBPEMEHHO OTpaXkaThCsl Ha CXEMaX W 4YepTexkax 3a
MOAMUCHIO OTBETCTBEHHOT'O 32 3JIEKTPOXO3AMCTBO C YKa3aHUEM €T0 JOJLKHOCTHU U JaThl
BHECCHHUS M3MCHEHUSI.

CoOOTBETCTBHE DIEKTPUYECKUX CXeM (DaKTHUYECKUM OSKCIUTyaTallHOHHBIM
JIOJDKHO TPOBEPSATHCS HE peke 1 pasza B 2 roja.

B coorBerctBun ¢ [15] mpoBepka yYCTpOWCTB 3alIMTHOTO OTKIIFOUEHHUS
MPOU3BOJIUTCS HE pexke 1 pa3za B KBapTall.

JIJist IpyTUX anmapaToB 3alTUThl PEKOMEHIYETCS TPOBOIUTH MMPOBEPKY HE PEXKE

1 pa3a B kBapTa.
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[IpoBepky COCTOSIHHSI TEPMOMHIMKATOPOB U TEPMOCHUCTEM PEKOMEHIYETCs
IpOBOAMTH | pa3 B KkBapTal.

TennoBU3MOHHYIO  HAarHOCTUKY  AJIEKTPOOOOPYNOBAaHUS  PEKOMEHIYETCS
IPOBOAUTH HE pexe 1 pasza B roa.

PekomennyeTcsi mpoBOAWTHh BHEIJIAHOBOE MpOoduiIakTHUeCcKoe oOciIeA0BaHUe
OTJIENbHBIX AJIEMEHTOB 3JEKTPOOOOPYAOBaHUS TOCIE KaKIOTO WX PEMOHTA WIIU
3aMEHBI.

Pekomenayercss mepea MpOBEIEHHEM OYEPETHOTO WM BHEIJIAHOBOTO
o0cyieZIOBaHUSI O3HAKOMHUTBCS C JAHHBIMH MPEAbIAYIIEro oO0ciefoBaHus. ITO
MO3BOJIUT TPOCICIUTh TUHAMHUKY IOKAPHOW OMACHOCTH DJIEKTPOOOOPYIOBaHUS W
CBOEBPEMEHHO MPEAOTBPATUTD MOKAPOOIACHYIO CUTYALUIO.

HenocpeactBeHHO — mpOQUIAKTHYECKHI  OCMOTpP  3JEKTPOOOOpYyIOBaHUS
IPOBOANUT KBATM(UIIMPOBAHHBIMA  CIEMUANHCT OOCTYXHUBAIOIIEH OpraHu3aluu
COBMECTHO C OTBETCTBEHHBIM 32 MOKaAPHYIO MPO(YUIAKTUKY Ha OOBEKTE.

Bce onepanuu ¢ anexkTpooOopyioBaHreM (MOHTaX anmapaToB IEKTPUUECKON
3alUThl, TEPMOMHIUKATOPOB, TEPMOCUCTEM, HNPO(UIAKTUYECKOE OOCIyKUBaHHE,
PEMOHT, 3aMe€Ha) JOJUKHBl HPOBOJUTh KBAJU(UUUPOBAHHBIE  CHELUAJINCTBHI

o0cCTyKMBAIOLIEH OpraHu3aluu.

3.2. lIpodunakrnyeckue MeponpusiTUs

K mnpodumaktuueckuM MEpONPHUATHSIM M0 MPEAYNPEKICHUIO MOXKapOB OT
ANEKTPOOOOPYIOBAHUS JKUJIBIX M OOIIECTBEHHBIX 3aHUI CIIEyeT OTHECTH:

- IEPUOAMYECKUIT KOHTPOJIb COCTOSIHUSL U PpabOTOCIOCOOHOCTH amnmaparoB
3aIUTHI ANEKTPUUECKON CETH;

- IPUMEHEHNE TEPMOUHANKATOPOB U NEPUOANUECKUN KOHTPOJIb UX COCTOSHUS;

- IPUMEHEHNE TEPMOCHUCTEM;

- IEPUOINYECKOe MIPOBEICHUE TEIUIOBU3HOHHOM JTMarHOCTHUKH
HKCILTYaTUPYEMOT0 AIIEKTPOOOOPYIOBAHUS;

- KOHTPOJIb COCTOSIHHS MCIIOJIB3YEMBIX dJIEKTPOIPUOOPOB, JIEKTPOIIPOBOJIKH H
AIIEKTPOYCTAaHOBOYHBIX U3/ICIHUH.

CrnenyeT OTMETUTH, UTO TMEPE]l MEPBUYHON YCTAHOBKON TEPMOMHANKATOPOB Ha

3JIEMEHTHI 3JIEKTPOOOOPYNOBAaHUSI HEOOXOAUMO COOCTBEHHUKY 3JIEKTPOYCTAaHOBKU
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WIH  OKCIUTyaTUPYIOLEH  OpraHuM3anud  pa3padoTatb  MPOEKT  MOHTaXa
TEPMOMHANKATOPOB C yKa3aHUEM TOUYEK X MOHTa)Ka U THIIOB.

[IpoekT MOHTaka TEPMOMHIUKATOPOB JODKEH OBITh BKJIIOYEH B IEPEUEHb
OCHOBHOM TEXHMUYECKOHN TOKYMEHTALIUU 3alIUIIAEMOM 2JIEKTPOYCTaHOBKH.

[Ipyu nmocnenyromeM TOPOBEICHUMM PEMOHTHBIX paboOT ¢ 3aMeHOM
TEPMOMHAUKATOPOB JOJDKHO OCYUIECTBJIATH B COOTBETCTBUU C TpPEeOOBaHUIMH,
pa3paboTaHHOTO MIPOEKTa MOHTaXa.

Y CTaHOBKY TEPMOMHIUKATOPOB AOKEH MPOU3BOAUTH IEPCOHAN, TOMYIIICHHBIN
K paboTe B IEHCTBYIOIIMX 3JIEKTPOYCTAHOBKAX, MMEIOIIUNA HEOOXOIUMBbIC 3HAHUS U
HaBBIKM MOHTa)ka TEPMOUHANKATOPOB.

MoHTaX TEpPMOMHIMKATOPOB, CJEAYEeT MPOU3BOJUTH HA OTKIOYEHHOM
3JIEKTPOOOOPYI0BaHUM (HAPUMED, BHIBEZICHHOM B PEMOHT, IIPU NEPUOANUECKOM TN
BHEIJIAHOBOM TEXHUYECKOM OOCTYKMBaHUM W T.[.) ¢ coOmogeHueM IlpaBui mo
OXpaHe TpyZa MPH IKCIUTyaTallly HJIEKTPOYCTAHOBOK.

TepMonHIUKaTOPHI, MPEUMYIIECTBEHHO, CIEAYyeT pa3MelaTh Ha KOHTaKTHBIX
COEIMHEHMX U KOHTAKTaX PACIpPENEIUTENbHbBIX YCTPOUCTB; JOMYCTUMO Pa3MEIIEHNE
Ha KOpIlycaXx HEKOTOpPOro »3JEKTPOOOOpyAOBaHUS, a TaKkKe MHBIX JJIEMEHTax
3JIEKTPOYCTaHOBOK.

TepMonnaukaTopsl HEOOXOAMMO pa3MeIIaTh TaK, YTOObI OHU OBLIM XOPOUIO
BUJHBl TPU BU3YyaJIbHOM KOHTPOJIE COCTOSIHMSI TOXapHOM  0e30macHOCTH
ANEKTPOOOOPYIOBAaHUS, B YAaCTHOCTH, TEPMOUHAMKATOPHBIE HAKJICHKH ClIeIyeT
pasMemniath TakuM 00pa3oM, YTOOBI TEPMOWHAMKATOPHBIE METKH TeMIepaTypHOU
mKanbl ObUIM  XOPOLIO BHUJAHBI MpPHU MPOBEIEHUU BU3YAJIBHOTO OCMOTpa
AIEKTPOOOOPYT0BAHUS.

[Ipu pa3mernieHUH TEPMOMHAUKATOPOB ClEAyeT u30erarb KOHTAaKTa HX
MOBEPXHOCTU C JJIEMEHTAaMH, KOTOpbIE CIIOCOOHBI BBI3BATh HMX MOBPEKICHHE B
pe3yNbTaTe MEXaHUYECKOTO BO3/ICHCTBUSI.

[lepen MOHTaKOM TEPMOMHIUKATOPHBIX HAKJIEEK, HEOOXOAMMO MPOU3BECTH UX
BHEIIHUM OCMOTp Ha MpeIMeT OTCYTCTBUS MOBPEKICHUH. TepMOMHAMKATOPHBIE
METKU TEeMIIEpaTypHOM ILIKaJbl HAKIEWKH HE TOJKHBI UMETh OTMETOK JIOCTHKEHUS
Ha3HAYCHHBIX TeMIepaTyp (He TOKHO OBITh U3MEHEHUS I[BETa METOK).

Hanecenne TepMOMHINKATOPOB HEOOXOIUMO MPOU3BOAUTH B COOTBETCTBUU C
MHCTPYKIMEHN MO AKCIUTyaTallii TEPMOUHINKATOPA.

B mpouecce MOHTaXa HC AOITYCKaCTCA:
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- MEXaHUYECKOE MOBPEKICHNE TEPMOUHIUKATOPHON HAKIECHKH;

- HAHECCHHE TEPMOUWHIMKATOPOB HA DBJIEMEHTHI DAJIEKTPOOOOPYIOBAHMS,
HAXOJISAIIUECS MO/ HAMIPSKEHUEM;

- pa3MellleHe TEPMOUHJIMKATOPOB B HEMOCPEICTBEHHOW OJIM30CTU  OT
HarpeBaTeJIbHBIX IPUOOPOB.

B kypHane yka3pIBaeTcsi MECTO HAHECEHHUs TEPMOWHIMKATOpPA, Mpee
cpabaTbIBaHUs, UCXOHOE COCTOSIHMUE (I[BET, TPAJAyUPOBKA H T.II.), J1aTa HAHECEHUS,
CPOK UCIIOJIb30BaHUs UK JaTy 3aMEHBI.

CocTosiHME TEPMOMHIUKATOPOB CIIEIYET MPOBEPATh NYyTEM BHU3YaJIbHOTO
OCMOTpA AIEKTPOOOOPYI0BaHUS ¢ COOJIIOICHUEM TPeOOBaHUM MTpaBUII OXpaHbl TPY/la
(B mepuo/1 BHITIOJIHEHHUS TJIAHOBBIX, BHETNIAHOBBIX OCMOTPOB, B TIEPHO/] BHITIOJTHEHUS
PEMOHTHBIX padoT).

[lepuoauyHOCTH OCMOTpa 3IEKTPOOOOPYyI0OBaHUS, 3alUIIEHHOTO
TEPMOMHIMKATOPAMH,  YCTAHABIMBAETCA  OPraHU3ALMOHHO-PACIOPSIAUTEIHHBIM
JOKyMEHTOM  COOCTBEHHHMKA  JJICKTPOYCTAHOBKM  WJIM  IKCIUTyaTHUPYIOMIEH
OpraHU3aIMEn.

[Ipu npoBeAeHUN BU3YyaIbHOTO OCMOTpa 0CO00€ BHUMAHUE CIEAYET YACHSThH
OTCYTCTBUIO MEXAaHUYECKUX MOBPEKACHUN TEPMOUHANKATOPOB, UX OTKJICUBAHUIO WIIH
OTCIIAUBAHUIO, CPA0ATHIBAHUIO TEPMOMHINKATOPHBIX METOK.

OcHoBaHueM i BBIBOJa OOOPYAOBAHHUS B PEMOHT SIBIISICTCS MPEBBIMICHUE
TEeMIEPATYyPhl DJIEMEHTOB AJIEKTPOOOOPYI0BAHMUS.

[IpodunakTuueckue MEpPONPUSATUS MIPEACTABICHBI B TaOIULIE 3.
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[TpodunakTuueckue MeponpusiTUs

Taomuma 3

nuddepeHIaIBHOTO TOKA

He nomxuo ObITh Aedopmanuu Kopiyca, U3MEHEHHS

OBCTa MW OIUIABJICHUA M30JAIUKW TIPOBOAOB, CJICIOB
neperpeBa (M3MEHEHUS 1[BETa) KOHTAKTOB.
[IpoBepka cOOTBETCTBHS ~TapaMETPOB  armaparta,

YKa3aHHOW B MAapKUPOBKE MapameTpaM 3JICKTPUYECKOU
CeTH MO HANpsHKCHUIO, TOKY, AuddepeHunansHomy
TOKY.

[TpoBepka pPabOTOCIIOCOOHOCTH C TOMOUIbIO KHOIKH
«Tect». IIpn HaxaTum Ha KHONKY «TecT» yCTpOHWCTBO
JIOJDKHO CpaboTaTh.

Pexomenayemasi HeiicTBusi Npu 00HAPY:KEHUHN
Texuuueckue cpeacrsa IIpodpuaakTnyeckoe MmeponpusiTue
NEePUOAUYHOCTD HEHCIPABHOCTH
ABTOMAaTHUYECKHE Busyanbnblii ocMOTP. 1 pa3 B kBaptan | [Ipu oOHapyXKeHUU HEUCIIPABHOCTH MTPOU3BECTHU
BBIKJIFOUATEIN He nomxuo ObITh Aedopmanuu KoOpiyca, U3MEHEHHS 3aMeHy arrnapara
[BETa W OIUIABJICHUS W30JIILUMM IIPOBOJOB, CIIEIOB
neperpeBa (M3MEHEHUS 1[BETa) KOHTAKTOB.
IIpoBepka COOTBETCTBUS MapaMeTpoOB  ammapara,
YKa3aHHOM B MapKHUPOBKE IapaMeTpaM 3JIEKTPUYECKOU
CETH 10 HANPSIKEHUIO U TOKY.
ITpoBepka paboTOCIIOCOOHOCTH.
VYerpoiictBa 3alIUThl | BusyasbHbll 0OCMOTP. 1 pa3 B kBaptan | [Ipu oOHapyXKeHUU HEUCTIPABHOCTH IPOU3BECTH

3aMeHy YCTpoiicTBa

VYcerpoiictBa
ZyTOBOT'O
(uckpenust)

3alllUTBl  OT
po6ost

BusyaibHblii 0CMOTP.

He nomxHO ObITH JedopManuu Kopriyca, U3MEHEHUs
[B€Ta U OIUIABJICHHA H30JSLIUM IPOBOJOB, CIIEIOB
neperpeBa (M3MEHEHHUs [[BETa) KOHTAKTOB.

IIpoBepka COOTBETCTBHA IIAPaMETPOB  alIapara,
YKa3aHHOM B MapKUPOBKE INapaMeTpaM 3JIEKTPUYECKOU
CETH 10 HANPSIKEHUIO, TOKY.

1 pa3 B xBapTai

[Tpu oOHapyXeHHH HEUCTIPABHOCTH IPOU3BECTU
3aMEHY YCTPONCTBA
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Pexomennyemas JeiicTBusi Npu 00HAPY/KEeHUH
TexHnuyeckue cpeacrsa IIpopuniakTuueckoe MeponpusiTue
NEePUOAUYHOCTD HEHCIPABHOCTH

[TpoBepka pPabOTOCIIOCOOHOCTH C TMOMOUIbIO KHOIKH

«Tect» wmim 1pu IMOMOLIM TECTOBOIO YCTPOMCTBA,

BXOJSILIETO B KOMIUIEKT nocTaBku. IIpu Haxarum Ha

KHONIKY «TecT» yCTpOHCTBO MOJDKHO cpaborath. Ilpm

BKJIIOUEHUU TECTOBOI'O  YCTPOMCTBA B  PO3ETKY

3aIUIIAEMOH TIeTH YCTPOMCTBO JOKHO CpabOTaTh.

YerpoiictBa  3amuThl  OT | Bu3yanbHbIN 0OCMOTD. 1 pa3 B kBapran | IIpu oOHapyXeHUU HEUCTIPAaBHOCTH IPOU3BECTH
NepeHaNPsHKEHNS He nomxHO OBITH nedopMamuu KoOpIryca, M3MEHEHUS 3aMEHY YCTPOHCTBA

I[BETa M OIUIABJICHUA H30JALUM INPOBOJOB, CIENOB

neperpeBa (M3MEHEHUS 1[BETA) KOHTAKTOB.

IIpoBepka COOTBETCTBHsS IApaMETPOB  alIapara,

YKa3aHHOM B MapKHUpOBKE IapaMeTpaM JIEKTPUYECKOU

CETH 110 HANPSKEHUIO, TOKY.

TepMOUHIUKATOPHI BusyaibHblii 0CMOTP. 1 pa3 B kBapran | IIpu oOHapyXeHUN MEXaHUYECKUX

OTCyTCTBUE MEXAHMYECKHUX MMOBPEKICHUH. MTOBPEKICHUI 1581071 HCTEUCHUS cpoka

IIpoBepka CpOKOB IKCILIyaTallMM TEPMOUHAMKATOPOB B JKCILTyaTaluu IIPOU3BECTU 3aMEHy

COOTBETCTBUU C JOKYMEHTALUEN U3TOTOBUTEIIS. TEPMOUHIUKATOPA.

OTtcyTcTBHE U3MEHEHUS 1IBETA TEPMONHIUKATOPOB. B ciryvae U3MEHEHUs 1BeTa
TEPMOUHIUKATOPAIIPOU3BECTH  JEUCTBUS IO
pazneny 4.3  HAcTOSIIMX  METOAMYECKUX
PEKOMEH Talui.

TepmocucreMsl BusyaibHblll OCMOTP. 1 pa3 B kBapran | IIpu OoOHapyXeHUU MEXaHUYECKUX

OTCcyTCTBUE MEXAHUYECKUX MOBPEKICHUIN TaTYUKOB. MTOBPEXKICHUN WIM  HUCTCYEHHMS CpoKa

IIpoBepka  CpPOKOB  DJKCIUlyaTalMd  JaT4UKOB B JKCIUTyaTaluy IIPOU3BECTU 3aMEHY JaTYUKOB.

COOTBETCTBUU C JIOKYMEHTALMEN U3rOTOBUTEIIS.

OtcyrcTBUE HU3MEHEHUs LBETa OILJIaBJICHUH,

nedopmaruu.

TennoBusnonHas IIpoussectu TEIJIOBU3UOHHYIO nuarHoctuky | He pexe 1 pasa s | [lo pe3ynbTaTam TEIJIOBU3MOHHOI'O

JNarHOCTHKA IKCILTYaTUPYEMOT O 3JEKTPOoOOOpyI0BaHUS B rox o0cie10BaHUs COCTaBISIETCS POTOKOJI.
COOTBETCTBUM ¢ [6] wmim JApyroil arrecTOBaHHOMN ITpoTOKON HOMKEH CONEp)KaTh CIEAYIOLIYIO
METOJMKOHN TEIUIOBU3UOHHOW TMAarHOCTHUKHU. UHOPMALIHUIO:
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Pexomennyemas JeiicTBusi Npu 00HAPY/KEeHUH
TexHnuyeckue cpeacrsa IIpopuniakTuueckoe MeponpusiTue
NEePUOAUYHOCTD HEHCIPABHOCTH
- HAaUMEHOBAaHHE U aApeC OpraHU3aLuU-
HUCIIOJIHUTECIIA,

- HOMEp JUIEH3WH U aKKpeOuTalud Ha
MPOBEJICHUE JTAHHOTO BHA PadOT ¢ yKa3aHUEM
naThl BBIAAYM, PETUCTPALIMOHHOTO HOMEpa,
HAUMEHOBAHHUS OPTaHa BBIIABIIETO JINIICH3HUIO U
MIPOBOAMBILIETO aKKpeIUTAaIHIo, CpoKa
JIeHCTBHS,

- HOMEp OT4YeTa, HOMEp DJK3eMIUIsipa U JaTy
(cpoku) mpoBeieHHS padOTHI;

- HaMMEHOBaHUE O0O0CJeI0BAaHHOTO OO0BEKTa U

€ro ajipec;
- CHOHCOK HCHOJHUTENeH ¢  yKa3zaHUEM
KBTI (DUKAIIHH;

- MepeyeHb CpEACTB M3MEpEHUI

HCIIOJIb30BaHHBIX Ipu 06CJI€IIOBaHI/II/I, C
yKa3aHHEM JIaThl TOBEPKH;

- 1e7b 00ceioBaHus (OrpeiesieHue oXapHOU
OTIaCHOCTH) M OOBEKTHI 00CiIenoBaHus (yKa3aTh
KaKoe 3JIEKTPOOOOpYI0BaHUE 3/1aHus
MOIBEPTajoch 00OCIIEI0BAHUIO);

- XapaKTEepUCTUKU OOBEKTOB 00OcCIe0BaHUS
(cocTosiHue 3IIEKTPOOOOPYIOBaHMS,
HalpspKeHUe, TOK Harpy3Ku | T.1.);

- pe3ympTarhl  OOcCiemoBaHHs  (CTETCHb
nepeKTHOCTH (moxxapHoit OTIaCHOCTH),
TEPMOrpaMMbI u COOTBCTCTBYIOIIHE um
doronzobpakeHus, CHOUCOK JAe(eKTOoB 1Mo
CTENEHM UX MOXKApHOM OaCHOCTH).
ConeprkaHue MPOTOKOIA MOXKET JOTOJTHSITHCS B
3aBHCHUMOCTH OT 00CIIelyeMOro 0OBEKTa.
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Pexomennyemas JeiicTBusi Npu 00HAPY/KEeHUH
NEePUOAUYHOCTD HEHCIPABHOCTH

PazpuBmmecs gedexkrsl u  nedexTsl  Ha
HAa4aJIbHOW CTAJMM PA3BUTUSA PEKOMEHJIOBAHO
YCTpaHATh B XOJ€ IUIAHOBOIO OTKJIFOYEHHUS
AJIIEKTPOOOOPYIOBAHHS.

B cnydyae oOHapykeHHsI 30HBI ¢ AaHOMAJIbHBIM
MI0’KAPOOIMACHBIM TIOBBIIIEHUEM TEMIIEPATYPbI
OpoM3BeCTH  JeicTBus mo  pasneny 4.3
HACTOSIIIIMX METOANYECKUX PEKOMEHIALAMN.
OKCIUlyaTUpyeMBble BusyanbHblii OCMOTD 3JIEKTPOIPHUOOPOB u | Ilepen kaxapmm | Ilpu oOHapyKeHHMM HEUCHPABHOCTU BBIBECTU
3EKTPONPUOOPHI U | 2JIEKTPOYCTAHOBOYHBIX ~ M3JENUH  (DIEKTPUUECKUX BKJIFOYEHUEM npuOop U3 IKCILTyaTaUH.
IJIEKTPOYCTaHOBOYHBIE PO3ETOK). anekTponpubopa | [IponsBecTu peMOHT WK 3aMEHY HEUCIIPABHOTO
u3zenus He nomxHO OBITH nedopManuu KoOpIyca, M3MEHEHUS U BO BpeMs AIIEKTPOOOOPYIOBAHUSI.

[[BETa W OIUIABJICHUS M30JLUU MPOBOJOB M HIHYPOB | O3KCIUIyaTalluH
NIUTaHWs, CIEI0B IeperpeBa (M3MEHEHUs 1IBETA)
KOHTaKTOB.

He m0mKxHO OBITH TOBPEKACHUS W3OJIALUN MHTAIOIINX
IIPOBOZIOB U IIIHYPOB IIUTAHHUS.

Po3eTkn MOMKHBI OBITH HAAEKHO 3aKpEIUICHBI, HE
JOJDKHBI MMETh  OIUIABJICHHMH M = MEXaHMYECKHUX
MIOBPEIKICHUMN.

[TpoBepka cOOTBETCTBUS MApaMETPOB AIEKTPOIpudopa,
YKa3aHHOM B MapKHUPOBKE IapaMeTpaM IEKTPUYECKOMN
CETH 10 HANPSKEHUIO U TOKY.

Hcnonb30BaTh 3JEKTPONPUOOp MO HA3HAYEHUIO B
COOTBETCTBUU C MHCTPYKIMEH M0 IKCILTyaTALMH.

Texnunueckue cpeacraa IIpoduaakTuyeckoe MeponpusiTue
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3.3. [eilictBuss npH  OOHApYy)KeHMH  aBapHilHOr0  pe:kuMa B
3JIEKTPO0OOPYAOBAHNHU

ABapuiiHbI peXXUM pabOThI FKCILTYaTUPYEMOTO AJIEKTPOOOOPYTOBAHUS MOMKET
MPOSIBJISITHCS B BUJIE CPAOOTKU anmnapaTroB AJIEKTPUUECKON 3alUThI CETH, U3MEHEHUS
[[BETa TEPMOMHAMKATOPOB, OOHAPY>KEHHUS 30H AHOMAJILHOTO HarpeBa 3JIEMEHTOB
AIEKTPOOOOPYIOBaHUS MPHU TEIJOBU3UOHHON JHATHOCTHKE, CpPAOOTKU J1aTYUKOB
tepmocucteM. Kpome Toro, 06 aBapuiftHOM pexxumMe padoThl dJIEKTPOIprOOpa MOXKET
TOBOPUTH MOSBJICHHE HA €r0 MOBEPXHOCTH, IIHYPE M BHJIKHU MHUTAaHUS OIUIABJICHHM,
nedopMali KOpIyca, BOSHUKHOBEHUH MPU paboTe HEXapaKTEpHOro IIyMa M 3araxa
TUIABSIIIECHCST U30JISIIAH.

[Ipu3Haky aBapuitHOrO pekrMa padOThI AIEKTPOOOOPYIOBAHUS U JEUCTBUS MPU

UX OOHApYXKEHUU TIPE/ICTaBIICHbI B Tabulie 4.
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Tabmanma 4
[Ipu3Haku aBapuHHOTO pekUMa pabOThI AJIECKTPOOOOPYAOBAHUS U IEUCTBUSA NPU UX OOHAPYKEHUU
IIpu3Hak aBapuiiHOIO pe:XxuMa Bo3MoskHas npuunHa PexoMenayemble neiicTBUA
Cpabotan aBToMaTuuecKuil BoIKIo4yareab | KopoTkoe 3aMblkaHUE B LIETIH. Oran 1.
[leperpyska B LETH. - YCTAaHOBUTH KaKO THII armapara 3aluThl cpadoTan (aBTOMaTHYECKU
BBIKJIFOYATEb, yCTPOMCTBO  3amuThl  AudQepeHnnanbHoro  TOKa,
Cpaboraino YCTPOHCTBO 3alIUThI | YTeuKa TOKa. YCTPOMCTBO 3alUTHl OT MEPEHANPSIKEHUs, YCTPONUCTBO 3alUThl OT
Qg QepeHIaTbHOTO TOKA JIyroBOro mpo0os (MCKpeHus)) WIM IO KaKoMy KaHaly MpPOHU30ILIO0
cpabaTbIBaHME, €CIIU MTPUOOP KOMOMHHUPOBAHHBIH, T.€. 00BEIUHSET B ceOe
Cpaborano  ycrpoiictBo  3ammThl  OT | JlyroBoii nBa ¥ 0oJiee THIA 3aIlUTHI;
JYTOBOTO MPO00s (MCKPEHHS) po6oH(IIocie 10BaTeNbHbIM, - YCTaHOBUTH 0OCTOSTENHCTBA MPU KOTOPHIX MPOU30ILIO OTKIIOYECHHUE.
napajuieabHbIi, Ha 3eMIr0) Wi | YTO IPOM30LIIO HpEN OTKIIOYEHHEM (IOAKIIOUEHUE WIM OTKIIOYEHHUE
UCKpPEHHE. notpedurens, MepliaHue cBeTa, aHoMallbHas padoTa AJIEKTPONpUOOpPOB U
T.11.)? Kakue Harpy3ku ObuIM MOAKIIIOYEHBI M Obutd B pabote? Korma u
Cpabortano  ycTpoiicTBO  3ammThl  OT | [lepemaapl HanpsKeHUS CKOJIbKO pa3 CpabaThIBaJIU amapaThbl 3aIIUThI?
HiepeHanpsHKeHus - MPOBECTH BU3YAJbHBI OCMOTpP AJIEKTPOOOOPYHOBaHUS (LIHYPHI

NUTaHUS,  PO3ETKH,  BBIKIIOYATEIHM,  KOHTAaKTHBIE  COCAMHCHHS,
COCMHUTENIbHBIE KOPOOKH, 3JEKTPONpPHOOpHI) HAa HAIWYME BHUIMMBIX
MOBPEX/ICHUH (M3MEHEHHE IIBETa WJIM OIUIABJICHHWE W3OJSIMHU, CIICHbI
TEPMUYECKOTO BO3JCHCTBUS B pe3yjlbTaTe KOPOTKOIO 3aMbIKaHUS,
WCKpEHUS, IEPErpy30K);

- €ClIM TpU BHU3YaIbHOM OCMOTpE OOHApYXKEHbI IMOBPEXKIEHHS, TO

HGO6XO)II/IMO IMPUCTYIIUTH K YCTPAHCHUTIO IpUYrH BBISIBJICHHBIX
MIOBPEKICHHIA u PEMOHTY (3ameHe) MOBPEKACHHOTO
3JIEKTPOOOOPYIOBAHUS;

- €CIIU TPH BU3YAJLHOM OCMOTpPE MOBPEKACHUS HE OOHAPYXKEHBI, TO
HEOOXOUMO MPEUTH K 3Tamy 2.

Oram 2.

[TpoBepuTh HayIeKAIYIO pabOTY anmapara 3amnuThl.

- OJIA YCTpOI\/JICTBa 3allIUThI OT HepeHaHpﬂ)KeHI/ISI I/ISMepI/ITI) 3HAUYCHUC
HaNpsLKEHUsT TUTaromei cetr. Ecin 3HaYeHHe MUTAIOMIEr0 HAIPSIKCHHUS
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IIpu3Hak aBapuiiHOIO pe:KuMa Bo3MoikHas npuunHa PexoMenayemble neiicTBUsA

CETH BBIXOJUT 3a JUAla30H YCTABKU ammnapara (HM)Ke HUKHETO Mpefelia
WJIM BBILIE BEPXHEro), TO mnpobiema B ceTu. Eciu 3HaueHHe MUTAroIEero
HaNpsDKEHUsl CeTH JIKHUT B JMaNa3oHE YCTaBKW, TO ammapar 3allyThl
HEUCIIPABEH U €ro He0OXOAMMO 3aMEHUTh;

- U1 YCTpOWCTBA 3alUThl JU(PEepeHIINaIbHOIO TOKa B COOTBETCTBUU
co cranmapramu [/, 8] B KOHCTPYKIIMH JOJDKHO OBITH INPEIyCMOTPEHO
TECTOBOE YCTPOMCTBO (KHOMKa), KOTOpOE O0ecreuyrnBaeT IMpPOBEPKY
paboTocrnocoOHOCTH anmapara. Taxxe MOKHO IPOBEPUTH
paboTOCIIOCOOHOCTh YCTPOMCTBA € IOMOIIBI0 MPUOOPOB MPOBEPKU U
U3MEpPEHUs] TapaMeTpoB YCTPOMCTB 3alMTHOrO OTKIoueHus. Eciun
anmnapar 3aluThl HEUCIPaBeH, ero He00XOAUMO 3aMEHUTb.

- Uil YCTpOMCTBa 3alllUThl OT JyroBoro Impo0osi IPOBEPUTH
paboTOCIOCOOHOCTH ammapaTa B COOTBETCTBUU C MHCTPYKIMEH 3aBoja-
n3roroutens. Hanpumep, ¢ NOMOIIBIO TECTOBOIO  YCTpOICTBa,
BXOJIEr0 B KOMIUIEKT IIOCTaBKM INpHOOpa, MpH IOMOIIM TECTOBOM
KHONKK ¥ T.A. Ecnu ammapar 3ammThl HEUMCHpPABEH, €ro HeoOX0IuMOo
3aMEHUTb.

- 17151 aBTOMATUYECKOT'O BBIKITIOUATENS IPOBEPUTH PAOOTOCIIOCOOHOCTD
MEXaHU3Ma paclerieHus. B3BecTu aBTOMaTUYECKHUI BBIKIIIOYATENb PYKOU
U TOCNe OTKIIOYHUTH ero. [Ipu OTKIIIOYeHMHM AOJKEH OBITh CIBIIICH
XapaKTEePHBIN MIETYOK.

Ecnu anmapatel 3/eKTpUYECKON 3aIlUThl UCIPAaBHBI, TO HEOOXOAUMO
MIEpENTH K dTaIy 3.

Oran 3.

[IpoBepka mprCOETMHEHHBIX HATPY30K (IJIEKTPOITPHUOOPOB).

- TNPUCOEIUHATH K DJIEKTPUUECKOM ILENM IMOOYEPENHO IO OJHOMN
Harpyske, KOHTpOJIUpys cpaOaThIBaHMsI alllapaToB 3alUThL;

- NpHU BBIABJICHUM HArpy3KH, BbI3bIBAOIIEi cpabaThlBaHUE ammapara
3allUThl, BEIBECTU HArPy3KY U3 KCIUTyaTallUH.

Pe3ynpTaThl IpoBEpKH, a TaKXKe BCE MPOBEACHHBIE MPO(UIAKTHUECKUE
Y pEMOHTHBIE paOOTHI JTOJDKHBI OBITh 3a()UKCHPOBAHBI B )KypHAJIE.
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IIpu3Hak aBapuiiHOIO pe:KuMa Bo3MoikHas npuunHa PexoMenayemble neiicTBUsA
TepMOMHIUKATOP U3MEHWIT IIBET ITeperpyska menu. - BriBecTH 251€KTp00OOPYI0BAHKE U3 IKCIUTYaTaIlUN;
I1;10X01 KOHTAKT. - YCTaHOBHUTH OOCTOSATENIbCTBA, MPH KOTOPBIX IMPOU3OIIEN IEperpeB

(xakue Harpy3Kku ObUIM MOJKIIOYEHB! U OBbLIM B paboTe, MpU BO3MOKHOCTH
U3MEPUTh MPOTEKAIOUIMNA TOK C IIeJIbI0 BIBICHUS NEPErpy3KH).

- TIPOBECTH BU3YAJIbHBI OCMOTp 3JIEKTPOOOOPYAOBAHUS, HA KOTOPBII
HaHEeCeH TEPMOMHJMKATOp Ha HaJUYUWe BHIUMBIX MOBPEXICHUN
(U3MeHeHWe IBeTa WM OIUIABJIEHHE W3OJISIIMM, CIeAbl TEPMHUYECKOIO
BO3/IECUCTBUSL B  pe3ysibTaTeé KOPOTKOIO  3aMbIKaHMs, HCKPEHMS,
Neperpy3o0K);

- €ClIi TNpPU BHU3YAIBHOM OCMOTpE OOHApy)KE€Hbl INOBPEXKIECHUS, TO
HEOOXOIMMO TPHUCTYNHTh K YCTPAaHEHHIO MPUYHH  BBIABICHHBIX
HOBPEXICHUN u PEMOHTY (3ameHe) HOBPEXKJICHHOTO
IMEKTPOOOOPYIOBAHUS;

- €CIIM IIPU BU3YaJbHOM OCMOTpE IMOBPEXKJIEHHS HE OOHApyKeHbl —
MPOBECTH OLEHKY €ro COCTOSHUS M BBINOJHHUTH NPO(PUIAKTHUECKUE
paboThI;

- YIAJUTh CTapblid TEPMOUHIUKATOP U HAHECTH HOBBIM.

B kypHane yka3arb Jary OOHapy)XeHHUs IeperpeBa, IMPUYHHY,
MIpOBEICHHBIE PAa0OTHl (PEMOHT, 3aMeHa, MPOQHUIAKTHYECKUE paboThl),
JaTy HAHECEHHsS HOBOIO TEPMOMHJMKATOPA, COCTOSIHHME HOBOIO
TEPMOMHUKATOPA (LIBET, IPaIyNpPOBKA U.T.I1.).

[Tonyden curnan moxapHoil omacHoctu ot | [leperpyska. B cnyyae nmomy4yeHnus curHana o neperpese:
TEPMOCHUCTEMbI II;Toxo¥ KOHTAKT. - YCTAHOBUTH MECTO, I'’/IC IIPOU3OILIO Cpa6aTBIBaHI/Ie JaTdyHuKa,

- 3aduKcupoBaTh B IKypHale BpeMs, MECTO U HaNMEHOBaHUE
AJIeKTPO0OOPYIOBaHUS, HA KOTOPOM MPOU3OILIO CpabaThIBaHUE;

- TPOU3BECTH OCMOTpP OOOpYyIOBaHUS, IO TPUYUHE KOTOPOTO
MPOU30IIIO CpabaThIBAHNUE CUCTEMBI;
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IIpu3Hak aBapuiiHOIO pe:KuMa Bo3MoikHas npuunHa PexoMenayemble neiicTBUsA

- IO pe3ylbTaTaM OCMOTpa, B CJIydac BbBIABJIICHHUA HCUCIIPABHOCTH,
IIpOBECTU PEMOHT, TEXHHUYCCKOC O6CJ'Iy}KI/IBaHI/IC U 3aMCHY

JIEKTPOOOOPYIOBAHUS;
- Ipu H€06XO[[I/IMOCTI/I 3aMCHUTH NAaTUYHUK C COOTBGTCTBYIOHIeﬁ OTMETKOM
B JKypHaJe.
[Tpu MIPOBEACHUHU TeruioBu3noHHOH | Ileperpyska. [Ipu  oOHapyXeHHMM  aBapMMHOIO  IOXKapoonacHoro  jaedexra
JMAarHOCTUKA ~ OOHApY)XeH aHOMalbHBIH | [I10X0H KOHTAKT. 9JIeKTpo00OpyIOBaHHE  HEOOXOIMMO  HEMEIUICHHO  BBIBECTH W3
Harpes JIEMEHTa 3JIEKTPOOOOPYIOBaHUS SKCIUTyaTallH U IPOBECTH PEMOHTHBIE paOOTHI.

[Tocne ycrpaHeHus HEUCHPABHOCTEH, MPHUBEIIINX K BO3HUKHOBEHHUIO
nedexra, PEKOMEHIYeTCSI TPOBECTH IOBTOPHOE TEIJIOBU3MOHHOE
o0cIieioBaHNE JAHHOTO 00BEKTA.

Pe3ynbraThl HOBTOPHOM JMATHOCTUKHU 3aHECTH B IPOTOKOJI C YKa3aHUEM
MPOBEICHHBIX PEMOHTHO-TIPO(PUIAKTHYECKUX PadOT.

Pexomenmyercs  NpOBOAWTH  BHEIUIAHOBYIO  TEIUIOBH3MOHHYIO
JMAarHOCTUKY OTAEIBHBIX 3JEMEHTOB 3JIEKTPOOOOPYIOBAaHUS MOCHE
Ka)KJJOT0 UX PEMOHTA MJIM 3aMEHBI.

Pe3ynpTaThl BHEMJIAHOBOH JAMAarHOCTHKHM 3aHOCSATCS B MPOTOKOJ C
yKa3aHHuEeM NPUYHHBI 00CIeI0BaHNUS.

[Ipu pabote osnexTpuueckoro npubopa | [lepenansl HanpsKEHUS. OTKITIOYUTD 3JEKTPOIPUOOP OT CETH.
HaOJro/1aeTcsl He XapaKTepHbId 1yM, 3anax | Hapymenue IIpaBuII OcmoTpeTs mpuOOp Ha HaATUYKME HEUCIPABHOCTEH (OIJIABIEHUE WU
IJIaBSIIIEHCS N30SI, AKCIUTyaTaIiH. MOBPEXKIACHUE H30JSLUN MUTAIOIIEr0 HIHYypa, AedopManus Kopriyca U
HewucnpaBHocTb T.1.).
JIeKTponpudopa [Tpu oOHapykeHUH HEUCTIPABHOCTU BBIBECTH MPUOOP U3 IKCILTyaTallUH.

[TpousBecT pEMOHT WK 3aMEHY MPUOOpa.
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3aKkJIouYeHue

J1J1sl TOBBIMIICHUST YPOBHS IMOXKAPHOU 0€301aCHOCTH 00BEKTOB KUJIOTO CEKTOpA U
OOIIIECTBEHHBIX 3/IaHUI HEOOXOJMMO TPOBEJICHUE MEPOIPHUATHH 1O NPO]HIaKTHKE
MI0’KapOB OT JIEKTPOOOOPYAOBaHUS HA OCHOBE COBPEMEHHBIX BO3MOKHOCTEH BEICHUS
MOHUTOPUHTA  COCTOSIHHSI  TOXApHOW  0€30MacCHOCTH,  JKCIUTyaTHPYEeMOTO
AIEKTPOOOOPYT0BAHUS.

K HUM OTHOCHTCS CHUCTEMaTWYECKUA MOHHTOPHHT TOXKapHOW O€30macHOCTH
AKCIUTYaTUPYEMOTO 3JICKTPOOOOPYIOBAHUS JKWIBIX M OOIIECTBEHHBIX 3JIaHUU C
MPUMEHEHUEM COBPEMCHHBIX TEXHMUYECKHX CPEJICTB, a WMEHHO TEIIOBU3MOHHAS
JMarHOCTUKA, TPUMEHEHUE TEPMOMHIMKATOPOB JIJIsI BBISBJIICHUS aBAPUHUHBIX YIaCTKOB
AIEKTPOYCTAHOBOK. Take HEOOXOJAMMO BHEIPATh B IIMPOKYIO IPAKTHUKY HOBBIC
anmaparhl 3alTUThI JJIEKTPHUECKUX CETEH — YCTPOMCTB 3alTUThI OT JYTOBOTO MPOOOS U
nepeHaNPSKCHHUS.

C penbi0 TOBBIIIEHUS  MOXApPHOM  O€30MAaCHOCTU  3KCIUTYyaTUPYEMOIO
AJICKTPOOOOPYIOBAaHUS JKMIJIBIX M OOIIECTBEHHBIX 3JIaHWN, MPOPUIAKTHICCKAM
OCMOTpaM JOJIKHBI ITOJABEPTaThCs BCE SJIEMEHTHI 3JICKTPOYCTaHOBOK.

Meronx mpoQWIaKTUKA JOHKEH BBIOMPATHCS HCXOMS U3 TEXHHUYECKUX
BO3MOKHOCTEH, yZ00CTBa BEJCHHS OCMOTPOB M 0€30MAaCHOCTH OOCITY>KHBAIOIIETO
nepconana. Bo3MOXXHO TNpPUMEHEHHE pa3HbIX METOJOB Ha OJHOM OOBEKTE, B
3aBUCUMOCTH OT KOHCTPYKITUU U YCJIOBUH DKCILTyaTallHH.

CoueTaHne HECKOIBKAX METOJIOB MPOPHUIAKTHKH TO3BOISIET Oosee 3PpheKTUBHO
IIPOBOJIMUTH MPOGUIAKTUKY IMOKAPHOH 0€30TaCHOCTH 3JISKTPOOOOPYI0BAHUS KHUJIBIX
0OIIIeCTBEHHBIX 3/ITaHUM.

[IpuMeHsIsT COBOKYITHOCTh PAa3IMYHBIX METOJAOB MOXKHO ITIOCTPOUTH CHCTEMY
MOHUTOPHUHTAa ¥ TPOMUIAKTHKU TIOKAPHOW O€30MacHOCTH AKCILUTyaTHPYEMOTO
AIEKTPOOOOPYIOBaHUS, OTPAKAIOIIYI0 COCTOSHHE IIOXKApHOW  0€30macHOCTH

QJICKTPOYCTAHOBOK M ITO3BOJIAOINYIO OCYIINCCTBIIATE €TO HpO(l)I/IJIaKTI/IKy.
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[Ipunoxenue

Onucanue TEXHUYECKUX CPEACTB NMpeAyNnpe:KIeHUs] U NPOPUIAKTHKH
M0KAPOB OT 3JIEKTPO00OPYI0BAHMS

ABTOMaTHYeCKHE BbIKJIKYaTe i (AB)

ABTOMATUYECKUN BBIKIIOYATENIb WM TIPOIIE TOBOPS «aBTOMAT» - OTO
KOMMYTAIIMOHHBIN ammapar, npeHa3HauYeHHbIN JJIs 3alUThI SJIEKTPUUECKON CeTH OT
CBEPXTOKOB, T.€. OT KOPOTKUX 3aMbIKAHUW U MEPETPY30K.

ABTOMAaTHYECKHE BBIKIIOYATEN OBIBAIOT C DJIEKTPOMArHUTHBIM PaCIEUTEIEM
3alUIIAIOIINM AJIEKTPUUYECKYIO 1IETh OT KOPOTKOTO 3aMbIKAHUSI U KOMOMHUPOBAHHBIM
pacuenuTeieM — KOIJa JONOJHUTEIBLHO C 3JIECKTPOMArHUTHBIM paclEenUTeIeM

MPUMEHSIETCS TEIJIOBOM pacleNuTelNb, 3alUIIAIONUN LIEeTh OT MePErPy3KH.

1, 2 — BUHTOBBIE KJIIEMMBI /1715 TOAKJIIOUEHUS;3 - MOJIBUKHBINA KOHTAKT; 4 — HEMOIBM)KHBIM KOHTAKT;
5 - nyroracutenbHas kKamepa; 6 - THOKHIT TPOBOTHUK (TPUMEHSIETCS IS COSTMHEHUS TIOIBHYKHBIX
YacTeil aBTOMATUYECKOTO BBIKIIOYATEINS); / - KATyIIKa 3JIEKTPOMArHUTHOTO PACICTUTENs; 8 -
CepJCYHHUK AJIEKTPOMArHUTHOTO pacuenuTens; 9 - TemIoBO pacuenurens (OMMeTaiuecKas
wiactrHa); 10 - mexanm3m pacuenutens; 11 - pykostka ynpaBnenus; 12 - ¢ukcarop (mis
kperuienus aBromara Ha DIN-peiike); 13 - kopryc.

Pucynok 1.YcrpoiictBo AB ¢ KOMOMHUPOBAHHBIM paclenUTeNeM

fﬁq;; Npasurenscreo
je=4!  Mockosckoi o6nactu
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B cootBercTBuM ¢ TpeboBanusmu raasel 3.111Y 3, CII 256.1325800.2016, CII
31-110-2003 ObITOBBIE DSJEKTPOCETH JIOJDKHBI OBITH 3aIIMINEHBI OT KOPOTKHUX
3aMBIKaHUM W neperpysku. [losromy [ 3aIIWTBI JIEKTPONPOBOIAKH JKHIIBIX U
OOLIECTBEHHBIX 3JAHUN CIEAYET NPUMEHATh aBTOMAaTbl C KOMOMHHMPOBAHHBIM
pacLEnuTENEM.

B aBTOMaTHM4ECKOM BBIKJIIOYATEINE, 3 3aIIUTY LENU OT KOPOTKHUX 3aMbIKaHUI
OTBEYAET AIEKTPOMATHUTHBIN pacuenuTesnb. OH COCTOUT U3 KAaTYIIKU C HaXOIAIUMCS
B €€ IEHTpPE CEpACYHHKOM, YCTAHOBJICHHBbIM Ha CIEUUAJIBbHON MpYyKHUHE.
B HopmasbHOM pexume padoThl, TOK, TMPOXOAs IO KaTylIKe CO3/AaeT
AJIEKTPOMATHUTHOE TI0JIE KOTOPOE TMPUTATUBAET CEPACYHUK BHYTPh KATYLIKH.
Cuibl  3TOro  3JIEKTPOMAarHUTHOTO TOJS HEIOCTAaTOYHO YTOOBI IMPEOJ0JIETh
CONPOTHUBIICHUE MNPYKUHBI, HA KOTOPOW YCTAHOBIJIEH cepaedHuk. [Ipm kopoTkom
3aMbIKAaHUM TOK B 3JIEKTPUYECKOM I€MM MIHOBEHHO BO3pPACTaeT 1O BEJIMYMHBI B
HECKOJIbKO pa3 MpPEBBIIAIONICH HOMHHAJIBHBIM TOK AB, 3TOT TOK KOpPOTKOTO
3aMBbIKaHMs, TPOXOJs MO KATYIIKE 3JIEKTPOMATHUTHOIO PACLENUTENs YBEIUUUBAET
3JIEKTPOMATHUTHOE T0JIE BO3JIECUCTBYIOIIEE HA CEPACYHUK IO TAKOM BEIUYMHBI, YTO
€ro CHJIbl BTSTMBAHUS XBAaTAET HA TO YTO Obl IPEOJ0JIETh CONPOTUBICHUE NIPYKHUHBI,
NEpPEMEIIASICh BHYTPh KaTyIIKHd CEPACYHUK pPA3MbIKA€T MOJBHM)KHBIA KOHTAKT
aBTOMAaTUYECKOTO0  BBIKJIIOYATENs, 00ecTourBasl  Iemb.  DJIEKTPOMATrHUTHBIN
pacuenuTeab OTKIIFOYAET AIEKTPUUECKYIO LENb 33 JOJIA CEKYH/IBI.

3ammTy SJIEKTPUYECKOM Ienu OT TMeperpy3kd OO0ecrneyrBaeT TEeIIOBOM
pacuenuTelb aBTOMaTHUYE€CKOTO BBIKIIOYATEIS.

[leperpy3ka MOXeT BOZHUKHYTh IIPU BKIOUEHUU B CETh AJIEKTPOOOOPYI0BaHUS
o011ei MOIITHOCTHIO MPEBBIMIAIOIIEH JOMYCTUMYIO HArpy3Ky Ui JaHHOM CETH, U4TO B
CBOIO 0O4YEpEeIb MOXKET INPUBECTH K MEPETPEBY MPOBOAOB Pa3PYLICHUIO W30JSALIUU
AIEKTPOINPOBOJIKM U BOSHUKHOBEHHIO TIOKapa.

TeruoBoi pacuenuTenb NpeACcTaBIsieT COO0M OMMETaNIMYECKYIO IUIACTHHY, T.€.
OH COCTOMUT M3 JBYX CHAsSHHBIX IUIACTMH WM3IOTOBJIEHHBIX M3 Pa3HBIX METAJUIOB,
UMEIOUINX Pa3HbId KOAPPUIUEHT paclIupeHysl IPU HarpeBe.

[Ipy npoxoXkneHUU MO OUMETAUIMUECKON IIJIACTMHE TOKa IPEBBIIIAIONIEIO
HOMHUHAJIbHBIA TOK AB miiacTiHa HarpeBaeTcs, Py 3TOM OJIMH METAJLI PaCIIUPSAETCS
ObIcTpee Apyroro. OTO MNPUBOAUT K HCKPHUBICHHIO OMMETAIIMYECKON IUIACTHHBI.
IIpy uWCKpHUBIEHMM OHAa BO3JEHCTBYET HAa MEXaHU3M paCLENUTENs, KOTOPBIN

Pa3MEBIKAcT HO,Z[BI/I}KHBII\/’I KOHTAaKT.
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Bpemsi cpabaTpiBaHHs TEIUIOBOTO pACUEMUTENS 3aBUCHT OT BEIWYHHBI
IPEBBILICHNS IPOTEKAIOIIET0 B LIETIH TOKA HaJ HOMUHAJIbHBIM TOKOM AB. Uem Oosbiiie
3TO MPEBBILIEHHE, TEM ObICTpEEe CpadOTAET paCLEIUTENb.

TokM yCTaBOK aBTOMAaTHYECKMX BBIKIIIOUATENCH, CIy)KalUX [UIS 3al{UThl
OTJIETbHBIX YYaCTKOB CETH, CJIEAyeT BHIOMPATh MO BO3MOKHOCTHM HAaWMEHBIIUMHU T10
pacyeTHBIM TOKaM 3THX YYaCTKOB WJIM 10 HOMUHAJIBHBIM TOKAaM 3J1€KTPOINPUEMHHKOB,
HO Tak, 4YTOObI anmapaThl 3alUThl HE OTKIIOYAIM 3JIEKTPOYCTAHOBKU IpHU
KpPaTKOBPEMEHHBIX Neperpy3Kax (IIyCKOBbIE TOKH, TUKH TEXHOJIOTHYECKUX HArPy30K,
TOKH MIPU CaMO3aIycKe U T. II.).

Crnenyer oOpamaTh BHUMaHUE Ha MapKUPOBKY M XapaKTepucTuku AB.

B MapkupoBKe yKa3bIBarOTCS:

- MOJIEJIb ABTOMATHYECKOTO BBIKJIFOYATEIIS;

- HOMAHQJIBHBIA TOK - MAaKCUMAJIBHBIA TOK DJIEKTPUYECKON CETH, ITPU KOTOPOM
aBTOMATHYECKUH BBIKIIOUATENh CIOCOOCH IIUTENBHO paboTaTh 0O€3 aBapuHOTO
OTKII0YEeHUs 1enu. CTaHAapTHhIE 3HAYEHHs] HOMUHAJIbHBIX TOKOB aBTOMATHYECKHX
BBIKJIIOYATEJICH IS CEeTel JKMIBIX U o01ecTBeHHbIX 30anuii. 10, 16, 25, 32, 40, 63 A;

- HOMHUHAJIBHOE HANPSKEHNUE - MAaKCUMAJIBHOE HAaIIPsDKEHUE ceTH B BouibTax, Ha
KOTOPOE PACCUYNTaH aBTOMAaTUYECKUI BBIKIIIOUATENb;

- TmpejeNibHas OTKJII0YAoIas ClIoCOOHOCTh aBTOMATHUYECKOIO BBIKIIOYATENS -
MaKCUMaJbHBIH TOK KOPOTKOTO 3aMbIKaHUSi B AMIiepax, KOTOpBIM CrocoOeH
OTKJIIOYUTH JTaHHBII AB coxpaHuB Mpu 3TOM CBOIO pabOTOCNOCOOHOCTh. B ciyuae
NPEBBIIICHUS TOKOM KOPOTKOIO 3aMbIKaHMsI 3HAYEHUs YKa3aHHOW TMpeaesibHON
OTKJIIOYAIOLIEHl CHOCOOHOCTH BO3HUKAET BEPOSTHOCTH OIUIABJICHUS MOJBHYKHBIX
KOHTakTOB AB u ux nmpuBapuBaHus Ipyr K Apyry, T.€. Beixoaa AB u3 crpos.

- XapaKTepUCTHKa cpabaTbIBaHUS - OINpeAesieT Auana3oH cpadaTbIBaHUS
anekTpoMarHutHoro pacuenutenss AB. Xapakrtepuctuka cpaOaTbIBaHUS HMMEET
OykBeHHOe oOO0Oo03HaueHue. Jlig 3auuThl  SJIEKTPUUYECKUX CETEH KUIbIX U

0O0I1IeCTBEHHBIX 3/1aHM yale Bcero npumenstoTes AB ¢ xapakrepuctukamu B, C, D.
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Norotun

- HammeHoBaHne » Cepnn

- HOMMHANLHOE HANPAXEHNE

- Bpems-TOKOBaR XapaxKTepucruka

- HoMuHanbHaa 4acrota

- HOMMHANbHAR OTKNIDYANERA CNOCOBHOCTL
- TOXOBan Harpyska

2
3
4
5
6

Pucynok 2. [Ipumep mapkupoBku AB

I[I/IaHaBOHBI TOKOB MI'HOBCHHOI'O  paCHCIICHUA B 3aBUCHUMOCTHU oT

XapaKTEPUCTHKH cpabaThIBaHUS B COOTBETCTBHH C [12] mpencraBieHsl B Tabmwuiie 5.

Tabnuma 5
JInara3zoHbl TOKOB MTHOBEHHOT'O PaCLETUICHUS
XapakTepucTuka cpabaTbIBaHUs Jnana3oH
(tun AB)

B Csbiie 3 I, 10 5 I; BKIIOYUTEIBHO

C Cspiie 5 I, 10 10 I,; BKIIOUHUTENHHO

D Csoiie 10 I; 1o 20 [, BKIIOUUTETBHO
I, - HoMuHaNBHBIN TOK AB.

Bri6op aBTOMATHYECKOTO BBIKIIIOUATENSI OCYIIECTBIAECTCS IO CIEAYIOIMIUM
napameTpam:

- MO KOJMYECTBY MOJIOCOB. OIHO- U JIBYXIOJMIOCHbIE AB TpUMEHSAIOTCS I
omHO(DA3HOM CETH, a TPEX- M YEThIPEXMOOCHBIe AB - B TpexdasHoii ceTu;

- 0 HOMHHAJIbHOMY HamnpspkeHuto. HomuHaneHOe HampsbkeHne AB 10mkHO
ObITH OOJIBIIIE UM PAaBHO HOMHHAIBHOMY 3HAUYECHMIO HAIPSKEHUS 3allUIIaeMON UM

LEIIN,

- M0 XapaKTEepUCTHKE cpabaThiBaHMs. XapaKTEpUCTUKY cpabarbiBaHust AB
MO’KHO BbIOpATh COIJIacHO Tabnuue 5;

[JoKyMeHT co3fiaH B anekTpoHHoi chopme. Ne 43-2004-19 ot 07.04.2022. ﬁ NpasuTenscrao
Crtpanuua 104 n3 135. Ctpanuua cosgana: 07.04.2022 11:17

MockoBckoii o6nactn



38

- IO HOMUHAJIBHOMY TOKY. OnpeaenuTs He0OX0IMMbIF HOMUHATIBHBIA TOK AB

MOXKHO I10 MOIIIHOCTH HJIN 110 CCUCHHIO XKMJI Ka0eJs.

YcrpoiicTBa 3a1IMTHOT0 OTK/I0YeHHs tudPepennuanbHoro Toka (Y/AT)

VYCTpolCTBO 3alIUTHOTO OTKIIOUEHUs AUQPEepeHIManbHOr0 TOKa WIIM, Kak

4acTo TOBOPAT, «Y30» - 3TO KOMMYTAIlMOHHBIM anmnapar, NpeaHa3HAYCHHBIN I

3alIUTHI BHGKTpI/I‘{eCKOﬁ IOCIIN OT TOKOB YTCYKH.

~~ k!

—t—a Y Y\ S

~v—_L3
N

I — amdhpepeHummuibHbI
rpanchopmaTop ToKa;

2 — INOPOroBLIi MICMEHT;
3 — MCIHOMHMTC/ILHBI
MEXAMM3IM,

4 — uensL TECTHPOBAHNA,
S — CHJIOBBIC KOHTAKTHI;
6 —3AMMTHBIIT KOHTAKT
Hen TeCTHPOBaNMA.

T — knonka «Tecr»;
R — recronniii pesucrop:
1.2, N - knemmet YV30.

Pucynox 3. [Ipunnun pabotsr YT

Tok yTeukum — 3TO TOK, NPOXOIAIIMI MO HEXKENATeIbHBIM, B HOPMAJIbHBIX
YCIIOBUSX IKCILTYyaTAlMH, POBOASILINAM Ty TSIM.

B HopMmasibHOM pexume padOoThl 3JIEKTPOYCTAHOBKH, 3JIEKTPUUYECKUH TOK
IPOTEKAET Yepe3 MNPOBOJAHUKMA BHYTPU HEE, KaK NPEIyCMOTPEHO KOHCTPYKLHEH.
OT Apyrux TOKOIPOBOIAIIMX 3JIEMEHTOB KOHCTPYKIUH (METAJUIMYECKHUE KOPIYC,
pama, Kapkac), IMPOBOJAHHMKHU OTAEJEHbl H30JIALKEH, CONPOTUBICHHE KOTOPOM HE

IMMO3BOJIACT CO3AATh JJICKTPUUYCCKYHO IICIIb.
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Pucynok 4. [Ipumep konctpykuuu YT

Ecou mo kakoii-ro mpuuvHe (MOBpEXIAEHUE, BIAXKHOCTh, TOKOMPOBOAIIAS
NbUIb U T.I.) COMPOTUBIECHUE HW3OJISIUU YMEHBIIUIOCh, HA KOPIyCe WU APYTHX
TOKOTIPOBOISIIIINX DJIEMEHTAaX YCTAHOBKHU MOsiBIIsAeTCS NoTteHnuain. CaMm 1o cede TOoK
YTEUKU HE BO3HUKHET, HEOOXOJIMMO CO3/1aTh 1€Mb, COCAUHSIONIYIO DJIEKTPUUCCKUN
npubOp C MOTCHIMAIIOM Ha KOPITyce C 3eMJIeH WU HEHUTpasiblo. 371eCh BO3MOXKHO
HECKOJIbKO BapHUAHTOB.

B nepBoM cnyuae, KOpmyc 3J€KTPOYCTaHOBKH, HApUMep, ObITOBOM TEXHUKH,
KACcaeTcs METAJNIMYECKOTO IMPOBOJAHUKA, MMEIOIIETO KOHTAKT € 3eMiieid. B Touke
KAacaHUsl 3aMbIKACTCs LIE€Nb, U BO3HUKAET TOK yTE€YKH. ECIM KOHTAaKT JOCTATOYHO
HAJICKHBIA, TO CHJIa TOKAa BO3PACTET JI0 MOpora cpabaThIBaHWS aBTOMATHYECKOTO
BBIKJIIOUATEsl B IMUTKe nuTaHus. [lpum cmaboM KOHTakTe MOXKET BO3HUKHYTH
VMCKPEHUE, JIOKAIbHBIA HArpeB TOYKHA KaCaHWs, 4YTO MPUBOJMUT K OIUIABJICHUIO M
JalbHENIIEMY MMOBPEXACHUIO N30JISIIAN IPOBOJAOB, BO3TOPAHUIO U TIOXKAPY.

B napyrom ciywae, Kopmyc SJIEKTPOYCTAHOBKM HE HWMEET KOHTAaKTa C
3a3€MJICHHBIMU IIPEAMETaMU U caM He 3a3eMiieH. [Ipu kacaHuM BHEUIHUX MaHeIen
YEJIOBEKOM, BO3HUKAET HArpy3Ka, T.K. TEJIO YEJIOBEKA SABISIETCS POBOJIHUKOM, U YEPE3
HEr0 MPOTEKAET JNEKTPUUECKHM TOK. [IOCKOJNBKY CONMPOTUBICHUE TEJIa 4YEJIOBEKa
BEJIMKO, CHJIa TOKA HEJIOCTaTOYHA JIJIsi CpabaThIBaHUS aBTOMATHUECKOTO BBIKIIIOUATEIIS
B IIIUTKE MUTAHUS U YEJIOBEK MOIYYAET 3JIEKTPOTPABMY BILIOTH A0 JIETATBHOTO UCXO/IA.

Takum oOpazoMm, YT oOecneymBaeT 3alIUTy YeNOBEKa OT IMOPAKEHUS
AJIEKTPUYECKUM TOKOM U 3aIIUTY OT MOXKapOB.

[Tpunuun npeiictBus YT cneayrommii. [Ipu HOpManbHOM pexume pabOThI
IEMH, KOT/[a MOABMKHBIC KOHTAKTHI Y /| T 3aMKHYTBI, MpsiMO# TOK OT (ha3HOTO TTPOBOIA

nmpoxoauT uepe3 marauronpoBox Y /T, 3arem yepes Harpys3ky, B KaueCTBE KOTOPOM
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BBICTYIAIOT, MOAKIIOYEHHBIE 3JICKTPOMOTPEOUTETN U BO3BpaIaeTcs 00paTHO B CETh
10 HYJICBOMY MPOBOJHUKY, TaK *e€ uepe3 maruuronposon Y AT, mpu 3Tom BenmunHa
00paTHOro TOKa paBHA BEJIMYMHE MPSIMOTO TOKA.

[Tpssmoit Tok mipoxoas yepe3 marHuronpoBoa Y T co3maer B HEM MarHUTHBIN
MOTOK, B CBOIO O4Yepe/Ib OOpaTHBIN TOK TaK K€ CO3[Ja€T B MArHUTONPOBO/I€ MAarHUTHBIN
IIOTOK TaKOM K€ BEJIMYMHBI, HO TaK KaK HAIPABJICHUE TOKOB IIPOTUBOIIOJIOKHO, TO U
CO3/1aBacMbI€ UMU MAarHUTHbBIE IIOTOKH IPOTUBOIIOJIOKHBI, T.€. MAarHUTHBIE ITOTOKU
HaIIPaBJICHbI BCTPEYHO 110 OTHOLIEHHIO APYT K IPYTY U COOTBETCTBEHHO, IIPU PABHBIX
3HAUYEHUSIX IPSIMOTO U 0OPATHOT'O TOKOB, YPABHOBEIIUBAIOT JIPYT APYTa, B PE3YJIbTATE
YEro CyMMAapHBId MarHWUTHBIM NMOTOK B MArHUTOINPOBOAE paBeH HyJr. Tak Kak
CYMMapHBIi MarHUTHBIA MOTOK B MAarHUTOIIPOBOJE OTCYTCTBYET (paBEH HYJIO), BO
BTOPUYHOM OOMOTKE TOK He HUHAYyKTUpyeTcs. [loaBH)KHBIE KOHTAKThl 3aMKHYTBHI,
ANIEKTpUYECKas IENb BKIIOUEHA U HAXOJIUTCS B HOPMAIbHOM PEXUME paOOTHI.

Ecnau B 04HOM M3 3JIEMEHTOB JIEKTPUYECKON IIENN BO3HUKAET yT€UKa TOKA, TO
4acCTh AIEKTPUUECKOr0 TOKA HAYMHAET IPOTEKATh 10 HEXKENATEIBbHOMY ITPOBOAAILIEMY
nytd. [Ipy 3TOM, yacTh TOKa SJIEKTPUYECKOM IenH, MocTynarouias or (a3Horo
npoBoja He OyleT BO3BpallaTbcsl B CETh, a MPOXOAS IO HEXeIaTeIbHOMY
OPOBOASIIEMY IyTH OyaeT yXoauTh B 3emunto. CreaoBareiabHO, OOpaTHBIM TOK,
KOTOpBI OyaeT Bo3Bpamiatbesi B ceTh uepe3 marHutornporoa YT mo HyneBomy
pOBOAY, OyAEeT MEHbIlIEe MPSMOTO TOKa, MOCTYIMAIOIIEr0 B CETh, COOTBETCTBEHHO U
BEJIMYMHA MPSMOTO MAarHUTHOTO TOTOKAa CTaHET OOJIbIlEe BEJIUYMHBI OOpPAaTHOTO
MAarHuTHOTO IIOTOKAa, B pe3ynbTaTe 4yero B MarHurtomnpooae YT cyMmapHsIi
MarHUTHBIN MOTOK YK€ He OyZeT paBeH HyJIo.

Bo3HUKIIMI CyMMapHbIA MarHUTHBIN TOTOK UHAYKTUPYET JIEKTPUUECKUN TOK
BO BTOPUYHOM OOMOTKE, KOTOPBIH MPOXOAs 4Yepe3 MAarHUTOAIEKTPUUYECKOE pelie
IPUBOJIUT €ro B paboTy, a OHO, B CBOIO OYEPE/b, PA3MbBIKAET MOJABH)KHBIE KOHTAKThI
OTKJIFOYAsI DJIEKTPUYECKYIO LIETIb.

VYCTpoICTBO 3alllMTHOTO OTKIKOYEHHUS U epeHIHaTbHOTO TOKa HMEET B
obuxone W JApyrue Ha3BaHUs, Harpumep, IudPepeHInaTbHbIA BBIKIIOYATENb,
aBTOMATHUYECKUH BBIKIIIOUaTenh U PepeHnaIbHOTO TOKa, YCTPOUCTBO 3aIIUTHOTO
oTkioueHus. Takxke B pa3IMUHbIX TOKYMEHTaX BCTPEUAIOTCs pa3Hble abOpeBHaTypbl
naHHoro ycrpoiictsa, Hanpumep, ABJIT 8 'OCT IEC 61009-1-2020, BAT 8 I'OCT
IEC 61008-1-2020; VAT B CIT 256.1325800.2016; Y30 B ITYD u CII 31-110-20083.
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OcHoBHBIMU XapakTepuctukamu Y T sBustoTcs:

- tun. B 3manusax moryt npumensTecs YT tuma «Ay, pearupyroniye Kak Ha
IIEPEMEHHBIE, TaK U Ha MyJIbCUPYIOIINE TOKHA YTEeUKH, Wi Thna «ACy», pearupyrouue
TOJBKO HA NMEPEMEHHBIE TOKH YTE€UKH. VICTOUHMKOM IyJbCUPYIOLIETO TOKA YTECUKH
MOTYT SIBJISITBCSI CTUPAJIbHBIE MAIIWHBI C PETYJIATOPAMU CKOPOCTH, PETYIUPYEMBbIE
MCTOYHUKH CBETA, IEPCOHATBHBIE KOMITBIOTEPHI U JIP.

- HOMHUHAQJIBHBIA TOK - MaKCHUMAaJbHBIM TOK mpu kotopoMm YT cmocoOHO
JUTUTENIbHO paboTaTh, HE TEPSIsl CBOIO paboTocrocoOHOCTh. CTaHAapTHBIMU, HanboIee
4acTO HCIOJb3YyeMbIMU 3HAYEHUSMH HOMHUHAJIBHBIX TOKOB Y IT, ucHoiab3yeMmbix B
AIEKTPOYCTAaHOBKAX JKHUJIBIX M OOIIECTBEHHBIX 3MaHuil sBistores: 10, 16, 25, 32, 40,
63A;

- muddepeHnnanbHblii TOK - MUHUMAJIbHBIN TOK yTe€UkH, rpu kotopom YT
MPOU3BEACT OTKIIOUCHHE IEKTpUUECKoi 1ienu. J(uddepeHunanbabiii TOK — 3TO OJHa
U3 IIaBHBIX Xapakrepuctuk Y T;

- HOMUHAJILHOE HaNpsKEHHE — HanpsbKeHue ceTd pu kotopoM Y T criocoOHO
JUTUTENIbHO paboTaTh, HE TEePsis CBOIO pabOTOCIIOCOOHOCTH;

- PO TOKA - OCTOSIHHBIN WM EPEMEHHBIN;

- YCJIIOBHBIM TOK KOPOTKOI'O 3aMBIKaHHUSI — TOK KOTOPBIM KPATKOBPEMEHHO MOKET
Beiiepkath YJIT 1o MomeHTa moka He cpaboTaeT aBTOMATHYECKUN BBIKIIOYATEINb,
YCTAHOBJICHHBIN JJIS1 3aIIUTHI LIETIH OT KOPOTKOTO 3aMbIKAHUS.

Bri6op VT npouszBoAUTCS 11O CIEAYIOMIUM KPUTEPHUSIM:

- 0 HOMHWHAJIbHOMY HANpsDKCHUIO U TUMY ceTH. HOMHMHaIbHOE HampsiKEHHE
YT nomxHO OBITH OOJIBIIE MO0 PABHO HOMUHAIHLHOMY HAIPSHKEHUIO 3alTUIIIAeMON
uM nenu. [{ns ogHodasHoit cetu Tpedyercs aByxmoitocHoe YT, mist TpexdaszHoit
CETHU — YETBIPEXIIOJIFOCHOE;

- 10 HOMUHAJIBHOMY TOKY. Cornacno I1YD ucnones3oBanue Y/ T B rpynnoBsix
JUHUSAX, HE HMMEIOIIMX 3allUThl OT CBEPXTOKA, 0€3 JIOMOJHUTEIBHOrO arrmapara,
o0ecrneunBaroIIero 3Ty 3alluTy He fgomyckaercs. U3 atoro cineayer, uro nepen YT
JIOJDKEH CTOSITh aBTOMATHMYECKUH BBIKIIIOYATENb WM JPYrou ammapar ¢ GyHKUIuen
3aIlIUTHI OT CBEPXTOKA, [0 TOKY KOTOPOTO HEOOXOAUMO BHIOMPATh HOMHUHAJIBHBIN TOK
YAT. Ilpu stom HOMuHaNBHBIA TOK YJIT momkeH ObITH Oonblilie JUOO paBeH
HOMHUHAJIBHOMY TOKY YCTaHOBJICHHOI'O JI0 HETO amnmnapara 3aluThl (ABTOMaTHYECKOTO

BBIKJTIOUATENS WIIM JPYTOro anmnapara ¢ (QyHKIMEH 3alUThl OT CBEPXTOKA);
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- mno gubdepennmansHOoMy  TOKy.  CTaHIApTHBIMH  BEIMYUHAMH
mupdepennmansaoro toka YT sBusrorcs: 6, 10, 30, 100, 300, 500mA. YAT c
muddepentmanbapiM TokoM 100, 300 u 500 MA npuMEHSIOTCS I 3aIlUThl OT
nokapos, ¢ nuddepeHunanbHpIMU TOKaMu 6, 10, 30 MA - JU1s1 3alIATHI OT MOPAXKEHUS

YCJIIOBCKA DJICKTPUYCCKHUM TOKOM.

cepus NPOM3BOAUTEND
HOMMHANBHLIA TOK \-/
\ 80163 ‘
HanNpAXeHue 50 A _ ! -
\;-:-;5 s0Td cxema
/ Lot 30 WA d NOAKMONEHUR
anddeperumnannHbin - 0Do3HaYeHMA
TOK _—
/'55.'-:o =t
e | Wemax oA
— " 3 =
YCNOBHbIHA TOK KB/ \ Satar
,..,‘“ -
™n Y30 » &
KHoNKa «TECT» TEMNEPATYPHBIA AMANA30H

(cTamaapTHan o1 -25 go +40)

Tun AC E - ANR CHNYCOMAANLNOTO

NEPEMEHHOID TOKS

m——

"y Tun A :\\ - ANR NYALCHPYIOWEro
A0 NOCTORHHON TOXS (K ANR CnxyCoMBans-
- o - HOTO NEPEMENNOID TOKA)

Ten B [‘ ) = AN NOCTORKHOIO TOKA (0

ANR CHHYCONZANLMOrD NEPEMeNHOrD
- TOKS ¥ ANA NYALCHDYIOWETD NOCTORM-
WO TOKA)

Pucynok 5. Mapkuposka Y /T

[Ipumensiempie Tunsl YT @GyHKIHMOHATBEHO TOJDKHBI TPEIyCMAaTPUBAThH
BO3MOKHOCTb ITPOBEPKU UX paboTocriocodHoCcTH, ipoBepka Y T (TecTupoBanue) aiis
KUIBIX OOBEKTOB JOJKHA IIPOBOJUTHCS HE PEKE OJHOIO paza B TPU MeEcCALAd, O YeM
JIOJKHA OBITB 3aMKCh B MHCTPYKIIUU 10 AKCIUTYaTaIlH MPEATNPUSTUS -U3TOTOBUTEIS.

YcranoBka YT, n#eUCTBYIOIIMX HaA OTKJIIOYEHHE, 3ampeliacTcs i
AJEKTPONIPUEMHHUKOB, OTKJIIOUYEHHE KOTOPBIX MOXET TPUBECTH K OMNACHBIM
MOCJEACTBUAM: CO3JAHUI0 HEMOCPEACTBEHHOW yIpo3bl JUIsl JKU3HHM  JIIOJEH,

BO3HUKHOBCHHIO B3PbBIBOB, ITOKAPOB U T.II.
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JInsi caHUTapHO-TEXHUYECKUX KAaOWH, BAaHHBIX W AYIIEBBIX PEKOMEHIYETCS
ycta"aBiauBath Y T ¢ HoMuHAIBHBIM nuddepeHITnaTbHBIM OTKIIFOYAIOIIAM TOKOM JI0
10 MA, eciu 111 HUX BBIJIETIEHA OTAENbHAS JIMHUS, B OCTAIBHBIX CIydasX, HalIpuMeD,
Ipy NPUMEHEHUH OJIHOM JMHUM JJI CAHUTAPHO-TEXHUYECKOW KAaOWHBI, KyXHU U
Kopugopa, ciueayer npumeHsath YT ¢ HomuHanbHBIM JIuddepeHInaIbHbIM
OTKJTFOYAOIIUM TOKOM J10 30 MA.

st omHOkBapTUpHBIX AoMOB YT ¢ HOMuHanmpHBIM AuddepeHInaIbHbIM
OTKJIFOYAOIIUM TOKOM 10 30 MA peKOMeHIyeTcs MpeAyCcMaTpUBaTh ISl TPYIIOBBIX
JIMHUN, TUTAIOIIMX IITENCEIbHbIE PO3ETKU BHYTPU JOMa, BKJIIOYas IOJBAJIbI,
BCTPOCHHBIE U MPUCTPOCHHBIC Tapakd, a TaKKe B TPYMIOBBIX CETIX, MUTAOIIUX
BaHHbIE KOMHATBI, IYLIEBbIEC U CAYHBI. /(7151 yCTaHaBIMBAaEMbIX CHAPYKHU IITETICETbHBIX
po3erok ycranoBka YT ¢ nHomMuHanpHBIM U dEepeHIInaTbHbIM OTKIIOYAOIINM
ToKOoM 10 30 MA 00s13aTesnbHa.

B 3manusix moryt npumensaTbes Y30 Tuna «Ay», peardpyromye Kak Ha
MEPEMEHHbIC, TAK U Ha TyJIbCUPYIOIINE TOKU OBPEXACHUH, iu «ACy, pearupyroiue
TOJIBKO Ha MEPEMEHHBIE TOKH YTEUKH.

Kax Buano u3 xonctpykuuu YT (eciu peub uyper He 0 KOMOMHHUPOBAHHOM
YCTPONCTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB U TPHU JIFOOOW CXEME €ro
NOJKJIIOUEHUS]  JIOJDKHA  OBITh  NPEAYyCMOTpeHa  oOs3arenbHas  yCTaHOBKA
ABTOMATHMYECKOI'O BBIKJIFOYATEIISA, JIS 3alUThI, KaKk caMol ceTH, Tak U Y JI'T oT TokoB
neperpy3Ku U KOPOTKOTO 3aMbIKAHUS.

Taxke HeoOxonuma mnepuoauueckass TNpoBepka padotocnocobHoctn YT.
Crangaptamu [/, 8] ycTaHOBJIEHO TpeOOBaHWE MO HAIMYUIO YCTPOWUCTBA MPOBEPKHU
pabotocniocoonoctr YT (kHomnku). [IpoBepka paboTOCTIOCOOHOCTH OCYIIIECTBIISCTCS
HaxkatueM KHONKU « TECT». Ilpu ee Haxxatuu B YT HCKYCCTBEHHO CO37a€TCsl TOK

YTEUKH, YTO JOJHKHO MPUBECTHU K OTKIOYEHUIO Y I T.

YcTpoiicTBa 3alIUTHI OT AYroBoro npodos wiu uckpenus (Y3 A1)
JlyroBoii mpoOoW WM HMCKPEHHWE — OJWH M3 aBAPUMHBIX TOXKAPOOTACHBIX
PEKUMOB B DJIEKTPOCETSIX.
B oTiiune oT KOPOTKUX 3aMbIKaHUM, BOSHUKAOIIUI ITPU UCKPOBBIX U JYyTOBBIX
paspsaax TOK, OTPAaHMYMBACTCS CONPOTUBICHUEM HArpy3Kd, Ha KOTOPBIM HE
pearupyroT aBTOMaTHUYECKUE BBIKIIFOUATENIN, HO 33 CUET JJIUTEIBHOTO BPEMEHH €ro

IMPOTCKaHUs, MOXCT IIPOUCXOJNUTH BOCINNIAMCHCHHUEC N30JISIIUU ITPOBOJAA.
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OpnHOM W3 TJIAaBHBIX MPUYMH HWCKPEHUS SBISETCS OOJBINOE TEPEXOTHOE
conpotusnenue (bIIC), B o0uxome Ha3pBaeMOE TaKKE «IIJIOXUM KOHTaKTOM». [Ipm
BIIC Ha nepexoe 31eKTpUIeCcKOro Toka ¢ OJJHOr0 IPOBOJHUKA HA JIpyroit oOpaszyercs
MIOCJIEN0BATENbHAS WA MapaJUIeIbHAs JIEKTPUUYECKash Ayra MEXAY MNPOBOJAMH WIH
KOHTaKTaMH.

BIIC yacTo BO3HHMKaET BCIEACTBHUE I(PEKTOB M MOBPEKACHUH, PON3OIICAITUX
IIpH KCIUTyaTanuu odbopyaoBanus. Hampumep:

- TIOBPEXACHUSI U30JIALIMU KaOelsi TBO3AsIMHU, LIyPYIaMH, 3aKUMaMu WK TIPU
MEXAHUYECKOM BO3JCUCTBUM APYTUMU IPEAMETAMU;

- IOBPEXKJICHUS U3OJISLMY Kabesel rpbl3yHaMu U JJOMAITHUMU )KUBOTHBIMH,

- U3JIOM Kabens (IMpoBoJia) MPU M3rudax WIH MPHU MOCTOSHHBIX MEXaHHUYECKUX
BO3JCHCTBUSIX;

- CTapeHUE€ W3OJISILUH, MOBPEXKACHUS OT BO3JACHCTBUS TEMIEPATyphl, BIIATH,
IPYTUX pa3pymanimux (akToOpoB;

- YXYOIIICHUE KOHTAKTa M3-3a OCIa0JICHUS 3a)KMMOB, CTAPCHUS M OKHCIICHHUS
IIPOBOJIOB U T.[I.

B moBpexnéHHoN jkuiile BO3HMKAET Mallblil 3a30p, MpoOMBaeMblii pabouuM
HaMpPsHKEHUEM, TTIO3TOMY TOK 110 TAKOMY KaOEII0 MPOI0JDKAET MPOTEKATh, U OCTA&TCS
OJM30K K HOMUHAJLHOMY 3HAYCHHIO, a 3HAYUT, aBTOMATHYECKUN BBIKIIOYATENIb HA

HEro HE pearupyer.

Ocnabaertbii Mexanuyeckoe lNepepnasnemHbI HenoaHoueHHbIH

KOHTaKT nospexieHue xabene KOHTaKY
rabenn

Nedery Nospexaenue MexaHuueckoe MospexaeHue CKpyTka meap v
wabena rPbi3yHamm nospexaenue wnu Crapexdne anoMUHMR
“30NAUMK U30NAUMK

Pucynok 6. Bo3amoskHbI€ TPUUMHBI HCKPEHUS B DJICKTPOIIPOBOKE
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B 3a30ope BO3HMKAeT AYroBOW paspsi, CONPOBOXAAIOIIMNCA WHTEHCHUBHBIM
BBIJICIICHUEM TeIlJIa, YTO MPUBOIAUT K TAbHEUIIIEMY Pa3pyIICHUIO U30JISIITUN KaOest 1
€ro BO3rOpPaHUIo.

[Tpu 00IBIIIOM ITEPEXOTHOM COMPOTHUBIICHUH BOZHUKAET ITPOIIECC ITUKITMIECKOTO
00pa3oBaHUsl U TalleHUS OHJICKTPUUYECKOM JyTru, MPOUCXOIUT 3HAUYUTEIIBHOE U
JUTMTEIIBHOE BBIJICJIIEHUE TEIUIOBOW SHEPrur. BO3HUKAKOT JJIUTEIBHBIE U YCTOMYUBBIC
TEIJIOBBIE PEKUMBI PAOOTHI SJIEKTPUUECCKUX IICTNeH, BCICACTBHE YETrO MPOUCXOIUT
paspylieHrue U30JISIIIUU U 3aIIUTHBIX 000JI0YEK, a TAKXKE MOCIEAYyIoIee BO3TOpaHue.

[To MexaHW3My BO3HMKHOBEHHUS, PA3JAYANOT IIOCIEAOBATEIBHBIN TYTOBOMU

po0oii, mapamienbHbIi TyroBoi Npo0oil U JyroBoil MpoOoil Ha 3eMITIO.

L (nuHuA)

HATPY3KA

N (HeWTpansb)

PE (zazemneHue)

r
n
i
B
Pucynok 7. MexaHu3m BO3HUKHOBEHUS IyTOBBIX TPOOOEB

[log mnocneaoBaTeNbHBIM JYrOBBIM NPOOOEM TMOHMMAETCS JJIEKTPUUYECKHM
npo0oil M30aAUMK (MU BO3AYLUIHOTO MPOMEXYTKA), MPU KOTOPOM TOK MPOTEKAET
yepe3 Harpysky menu, 3amuiiaemont Y3II. [lociaegoBaTenbHbIN TyroBoi MmMpoOoit
BO3HHKAET, ITPEXKJIE BCETO, B PE3YJIBTATE OBPEKACHUS POBOAA WM TOTEPU KOHTAKTA
B IIOCJIEOBATENIBHOCTU C HArpy3Koi. B 3TuX cilydasx, BEJIMYMHA TOKAa MEHBUIE, YEM
pabounii  TOK, H  aBTOMAaTUYECKHWE  BBIKJIIOYATEIM WM  BBIKJIIOYATEIH
g depeHInaIbHOr0 TOKa HE CIIOCOOHBI OMPEEINTh HEUCIIPABHOCTD U OTKIIIOUUTH
3AIIMIIAEMYIO LEMb.

[TapannenbHBIN AyroBoi MpoOoM - 3TO MPOOOH, MPU KOTOPOM TOK MPOTEKACT
MEXAY aKTHMBHBIMM TPOBOJHMKAMH, TNapajuleibHO I1enu Harpy3ku. [IpoOoit
CONPOBOXKAAETCS MOSIBICHUEM 3JIEKTPUYECKON JTYyI'M, CHOCOOCTBYIOLIEH 3aMBIKAHUIO

IMPOBOIHUKOB. Benuuuna Toka IIpH MMapaJuICIIbHOM Hp0606 OMpCACIIKICTCA IMOJIHBIM
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COIPOTHUBJIEHUEM LENH. B 3aBUCMMOCTH OT TOrO, KAKOW HOMHWHAJIBHBIM TOK WMEET
ABTOMATHUYECKUM BBIKIIIOYATENb, MPOUCXOJUT (UM HE MPOUCXOJUT) OTKIHOUYEHUE
uenu. Ilpu 3arpyOneHHol ycTaBKke TokKa cpalOaTblBaHUS aBTOMAaTUYECKOTO
BBIKJIFOYATENS OTKJIFOUYEHHE LIENU TPOUCXOJUT C 3aI€PIKKOM.

JlyroBoii nmpo6oii Ha 3eMJTt0 — 3TO TPOOOH, TPU KOTOPOM TOK MPOTEKAET MEKITY
AKTUBHBIM ITPOBOJTHUKOM U 3€MJIEH B pe3yJIbTaTe 3aMbIKaHus (ha3HOTO MTPOBOIHUKA HA
3EMJIIO WJIM HA 3JIEMEHT AJICKTPUUYECKU CBSI3aHHBIN C 3€MJIEH.

YerpoiicTBo 3amuthl 0T AyroBoro mpodos (Y3/I1) — HOBBIM Ki1acc anmapaTos
3alIUThl AJEKTPUUECKOW CETH, MpeIHAa3HAYEHHBIH, B OTJIUYHME OT JAPYIMX BHUJIOB
AJIEKTPUUYECKUX 3alIUT, UCKIIOUUTEIBHO JIJIs MPEAYNPEKICHUS U MPEIOTBPAILICHUS
MOKapOB, BO3HUKAIOIINX U3-3a JYTOBOTO MPo00s (MCKpEHUS).

HekotopbsiMu pa3paboTuyukamMu ITHX H3ACIUNA MPUMEHSAETCS TaKXKE TEPMHH

«YCTPOMCTBO 3aIIUThI OT ucKpeHus» (Y3Uc).
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Pucynox 8. [IpuMeps! yCTpONCTB 3alIUTHI OT JYTOBOTO TPOOOS pa3IMIHBIX
IIPOU3BOIUTEIIEH
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V31T HOCUT UCKITFOUUTEIBHO MPOTUBOMNOKAPHOE Ha3HAUCHHE.

OcHoBHOit  3amauedt  Y3/III  saBasieTcs  CBOEBPEMEHHO  paclo3HaTh
BO3HMKHOBEHHE II0’)KAPOOMACHOIO  HMCKPEHMS W OTKJIKOYUTh  3allMINAEMYIO
AJIEKTPUYECKYIO LICTIb.

Y3Il ckoHCTpyupoBaHO TakK, YTOOBI OMNPENEIUTHh IMOSBJICHUE JTYTrOBOIO
(MCKpOBOr0) paspsiia W NpepBaTh KOHTYp €€ Meped TeM, KaK JHEPIus B MecTe
HEUCITPaBHOCTH JIOCTUTHET 3HAYECHHI, BEYIIINX K BO3SHUKHOBEHHUIO M10XkKapa.

VY3III obecrnieunBaeT aBTOMATHYECKYIO JAMArHOCTUKY KOHTPOJIMPYEMOM
ANEKTPUYECKON LIeNMU W MPHU BO3ZHUKHOBEHHWU HUCKPEHUs OTKIIOYAaeT €€ OT oOIen
MMUTAIOIIEH CETH.

Takum 00pazoM, Leab TPUMEHEHHUS 3TUX YCTPOMCTB — 3TO MpPEayNpexIeHUe
[I0’KApOB, BO3HMKAIOIIUX B IOMEIIEHUSX, 3JaHUAX U COOPYKEHHUSAX IO NPUYUHE
HEUCITPAaBHOCTH 3JIEKTPOOOOPYHAOBAHMS, MPOSIBISIOLIEHCS B BUAE AYyrOBOro MpoOos
(uckpeHus).

bonpmmacTBo  Y3II  MCmonb3yloT CXOXKME TPUHLHUIBI  OOHApY>KEHUs
II0’KAPOOIIACHOIO0 HCKPEHMsSI B CETU. YCTPOWCTBO aHAJIU3HUPYET COBOKYITHOCTH
[IapaMEeTPOB TOKA W HAIPSOKEHUS CETH, XapaKTEpPHBIX Ul MCKPEHHUS: BEIUYMHY,
dbopMy, MOISIPHOCTD, MPOJOIKUTEILHOCTh M TEMIT CJI€AOBAHUS CKAUYKOB. DTH CKa4KH
U JaroT uHbopMaluio, 00padbaTbiBaeMyt0 MOJyJieM 00paOOTKH CUTHAJIOB B COCTaBE
V311 BennunHa noay4eHHOTO CUTHAJIA CPABHUBAETCS € 3a/IaHHBIM 3HAUCHUEM U TIPU
KQKJOM TPEBBIIIEHUH OSTOTO 3HAYEHUS TMOJAETCSd MMIYJIbC PErucTpUpyeMbIid
HakonuTeneM. [Ipy JoCTHKEHUH B HAKOMUTENE YCTAHOBJIEHHOIO YMCJIa UMITYJIbCOB
3aJJaHHOTO YPOBHS MOAPAN (POPMHUPYETCS CUTHAN, OTKIIOYAIOMIMHA 3alUIIaeMyto
JVHHUIO.

Baxnoit xapakrepuctukon Y3/II, sBisieTcs NOMEXO3alIUIIEHHOCTb, T.€.
OTCYTCTBUE HEXKEJATEeNbHbIX (JIOXKHBIX) CpadaThlBaHUl MpU BKIOYEHUH B
3alMIIAEMYIO LEMNb Pa3IUYHbIX 3JIEKTPOIPUOOPOB, HAIPUMED, MbLIECOCA, HCTOYHUKA
IIUTAHUSI C OJJIEKTPOHHOM KOMMYTAallME€W, JABUrareiis KOHACHCATOPHOIO IIyCKa,
AJIEKTPOHHBIX PETYJISATOPOB (TUPUCTOPHOTO THUIIA) CUJIBI CBETA, (IIyOPECUEHTHBIX U
raJIOTEHOBBIX JIaMII, @ TaKXE «HOPMAJIbHO HUCKPSIIUX» PYUYHBIX 3JIEKTPOOBITOBBIX
WHCTPYMEHTOB C JABUTATEJIIMU KOJUIEKTOPHOTO THUIIA UCKPEHHE B KOTOPBIX SIBIISETCS
JOIYCTUMBIM, HAIPUMED JPEJIb.

CTouT OTMETUTB, YTO OTHAEIBHBIE JIEKTPUUECKHE YCTPOMCTBA CAMHU MOTYT

rCHCPHUPOBATE BBICOKOYACTOTHBIC MW CPECAHCYACTOTHBIC IIOMCXH, KOTOPLIC 6y,HYT
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pacno3HaBarbesi Y3/l kak wucTouHuMK ucKpenus. Hampumep, THUpPUCTOpHBIE
peryasTopbl ¢ (a3oBBIM YIIpaBICHUEM 0€3 TOMEXOMOMABISIONNX (HUIBTPOB;
pa3IMYHbIE YCTPOWCTBA, T€HEPUPYIOIINE BBICOKOYACTOTHBIE MOMEXH IMOBBIIIEHHOTO
YPOBHS, CYIIECTBEHHO MPEBBIMIAIONIME HOPMbI Ha NoOMeXo3MHccuio. IIpu Hammuum
MEePEYUCIICHHBIX YCTPOMCTB, PUXOIUTCS JIMOO OTKa3bIBAaThCs OT puMeHenust Y311,
yBEJIMYMBAs PUCKU BO3TOpPaHUM OT HCKpeHus, aubo oTkmrodarh Y3/I1 Ha Bpems
UCIIOJIb30BaHUsl YCTPOWCTB, SBJIIIOIIMXCA TI'E€HEpAaTOpaMy BBICOKOYACTOTHBIX W
CPEAHEYACTOTHBIX ITOMEX.

OcHoBHbIMM XapakTepuctukamu Y3111 sBusroTcs:

- HOMHUHAQJBHBIM TOK - MakCUMaJbHBIM TOK mpu kKoTtopoM Y3/l cnocobHO
JUTUTEIILHO paboTaTh, HE TEPSISi CBOIO PaOOTOCIIOCOOHOCTH. B OCHOBHOM BBIMTyCKatOTCS
B IITH MOAU(UKAIUAX, B 3aBUCUMOCTH OT HOMMHAJIBHOTO ToKa: 16, 25, 32, 40, 63A;

- HOMHMHAJBHOE HAIPSHKEHUE — HANpsHKEHHE ceTH npu Kotopom Y311
CIIOCOOHO ANUTENBHO paboTaTh, HE TEPSIsl CBOIO pabOTOCIIOCOOHOCTS;

- YCIOBHBIN TOK KOPOTKOT'O 3aMbIKaHUs - TOK KOTOPBIM KPATKOBPEMEHHO MOKET
BbiiepkaTh Y3/I1 1o MoMeHTa moka He cpaboTaeT aBTOMATHUYECKUIN BBIKIIOYATENb,

YCTaHOBHCHHBIﬁ JAJIA 3allTUTBI OCIIA OT KOPOTKOI'O 3aMbIKAHHUA.
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COCTOSIHUSI TpUOOopa

Pucynok 9. [Ipumep mapkupoBku Y311
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Bre16op Y3/IIT nmpon3BoaUTCS TIO CIAEAYIOIIUM KPUTEPHSIM:

- 10 HOMUHAJIBHOMY HanpsbkeHuto. HomunansHoe Hanpsbxenue Y3111 noimkHO
OBITH OOJIBIIE JIMOO PABHO HOMUHAIBHOMY HAIPSHKEHUIO 3aIMIIAEMON UM LIeTH;

- 0 HOMHUHaJIbHOMY TOKY. Y3JIII He 3amminaeT 3J€KTPUYECKYIO CETh OT
Meperpy3Ku U TOKOB KOPOTKOro 3ambikanus. [loatomy nepen Y311 goimkeH CTOSATH
ABTOMATUYECKUW BBIKJIIOYATENIb WJIM JAPYrod ammapar ¢ (GyHKIUEH 3aiuThl OT
CBEPXTOKA MO TOKY KOTOPOTO HEOOXO0IUMO BbIOMpaTh HOMUHAIBHBIN TOK Y311, Tlpu
3TOM HOMHUHaNbHBIA TOK Y3/III momkeH ObITh OOJbIIE MO0 paBEH HOMUHAIBLHOMY
TOKY YCTAHOBJICHHOT'O JI0 HEro ammapara 3aliuThl (ABTOMAaTUYECKOTO BBIKJIHOYATENS
WIM IpYroro annapara ¢ (QyHKIHEH 3alMThl OT CBEPXTOKA).

Taxoxe ipu Be16ope Y3/III crneqyer oOpatuth BHUMaHuE Ha Hamu4yue QyHKIUU
IPOBEPKU pabOTOCIOCOOHOCTH ycTpoicTBa. HekoTopble MpOM3BOAUTENN OCHAILIAIOT
VY311 kHONIKOW IPOBEPKHU, OTIAEIBHBIE IPOU3BOJAUTENN B KOMIUIEKTE C YCTPOUCTBOM
IIOCTABIIFOT CPEACTBO KOHTPOJS B BHJIE AaBTOHOMHOM BWIKH, IT0O3BOJISIIOIIEH
UMUTHPOBATh MCKPOBBIE pa3psiibl, U TaKUM OO0pa30M OCYIIECTBISTH KOHTPOIb
(GYHKUMOHUPOBAHUS M3JEIUS U OINpPEJCICHHE 30HbI €ro JEHCTBUS, YTO SIBISETCS

HCCOMHCHHBIM IIPCUMYIICCTBOM TAKHUX aIlllapaTOB.

Pucynoxk 10.ITpumep Y3I1 B KOMIUIEKTE CO CPEACTBOM KOHTPOJIS 30HBI
(byHKIIMOHUPOBAHUS

VYcranoBka Y3/[I1 B rpynmoBbIX CETSIX MUTaHUS CUCTEM MNPOTHUBOIOKAPHOM
3aIl0ATHl U B DJIEKTPOYCTAaHOBKAX MEAMIMHCKOTO HA3HAYCHHWs, MOIJCPKUBAOLINX

KU3HCACATCIIBHOCTD 6OJ'II>HBIX, HC OJOITYCKACTCA.
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V3II siBisieTcs enie OAHUM BHJAOM 3alIUThl JIEKTpHYecKuX neneid. OHO He
3aMEHSeT CcOoOOW Jpyrue ammaparbl 3alluThl W HE OTMEHSET HEO0OXOIUMOCTH
IIPUMEHEHUS B JJIEKTPUYECKHUX LENAX aBTOMATUYECKHUX BBIKIIIOYATENIEH U yCTPOMCTB
3aIUTHOTO OTKJIFOYEHUS AUPPEepEeHINaTBHOIO TOKA.

VY3II pexoMeHnyeTcs yCTAaHABIMBATh B OTIEIBHBIX T'PYNNOBBIX JIMHUSIX
NUTaHUS OCBEILECHUS U IITENCEIbHBIX PO3ETOK MOCIE APYTUX annaparos 3amuTsl (AB,
YAT).

YceranoBka Y3 /111 3anpemaeTcs B IMHASIX CUCTEM ITPOTUBOIIOKAPHOW 3aIUTHI,
a TaKXe DJIEKTPONPUEMHUKOB, OTKIIFOUEHUE KOTOPBIX MOYKET NPUBECTH K ONACHBIM
MOCJHEACTBUAM: CO3JAHUI0 HEMOCPEACTBEHHOW yIpO3bl JUISl KU3HHM  JIIOJEH,

BO3HHUKHOBCHHUIO B3PBIBOB, II0KAPOB U T.M.

YcrpoiicTBa 3alUTHI OT nepeHanpsikenus cetu (Y3II)

ITepenanpl HANPSIKEHKUS B 3JIEKTPUUECKON CETH SIBISIOTCS OAHOM M3 OCHOBHBIX
IPUYUH BBIXOJA W3 CTPOS DJICKTPUUECKUX NPHOOPOB, B OTIACIBHBIX CIydasx
NPUBOIAIINX K MoXxapy. OCOOEHHO OCTPO BOMPOC 3aIIUTHI SJICKTPONPUOOPOB OT
nepenajoB HANpPsKEHWST CTOUT B JKWIBIX MHOTOKBAPTHPHBIX JIOMax CTapoi
MMOCTPOMKH, A TaK K€ YACTHBIX JKWIBIX JIOMaxX MOJKIKOYEHHBIX K CTapblM JIMHHSIM
AJEKTponepeaay.

YCTpOoNCTBO 3alllUThl OT MNEPCHAIPSHKEHHUS WM pEJie HAPSHKEHUST — 3TO
amnrmapar  3allUThl, OCYIICCTBIISIIOIINN  HENPEPBIBHBIA  KOHTPOJIb  BEJIMYUHBI
HaIpPsDKEHUS TUTAIOIIEH CETH C 11eIbI0 00eCIIeueHUs OTKIIIOUEHUS HArPy3KHu B cliydae

BbBIXOd 3HAUCHUS HAIIPSAIKCHUSA 3d YCTAHOBJICHHBIC ITPUICIIBI.

Pucynox 11. [Ipumepsl yCTpONCTB 3alIUTHI OT NEPEHANPSIKEHUSI Pa3IMYHBIX
IIPOU3BOAUTEIICH
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Hasznauenue Y311 3axnrouaercs B 3alIUTE SJIEKTPOOOOPYAOBAHUS OT MEPENaioB
HANPSDKEHUSI CETH KOTOPbIE MOTYT BO3HHKHYTH B CIIEJICTBHE Pa3IUYHBIX (hPaKTOPOB
TaKUX Kak OOpBIB HYJISI, IEpekoc (a3 u T.1.

Kax npasuio, Y3II cocTouT U3 IBYX OCHOBHBIX OJIOKOB: M3MEPUTEIHLHOTO U
VCTIOJTHUTEIBHOTO.

[Ipu nomaue wa YIII HanpspkeHHsT M3MEPUTENBHBIA OJOK OMpEIENsieT €ro
BeIMUYMHY. Eciau m3mepeHHoe 3HaueHUE HAIPSDHKEHMS DJIEKTPOCETH HE BBIXOIUT 3a
YCTAaHOBJICHHBI B HACTPOWMKaxX JMANa30H 3HAYEHUH HM3MEPUTENIbHBbIA OJOK MOJaeT
CUTHAQJI Ha HWCIOJIHUTENIbHbIA OJIOK (pese) KOTOPbIA 3aMbIKAeT CUJIOBOM KOHTAaKT,
BKJIKOYAsl TEM CaMbIM Harpy3Ky B CETb.

Takum o6pazom, YII ocymiecTBiasieT HEMPEPHIBHBIN KOHTPOJIb HAMPSIKEHUS
ANEKTPOCETU. B cllyyae CHU)KEHHS HAIPSHKEHHsS] HUYKE YCTAHOBIEHHOTO MOpOra WM
MOBBIIICHUS BBIIIE YCTAHOBJIEHHOTO B HACTPOMKAaX IMOpora M3MEpPUTENbHBIA OJIOK
MTHOBEHHO TOJA€T CUTHAJl Ha MCHOJHUTEIbHBI MeXaHu3M (pese) KOTOpbId
OTKJIFOYAET DJJIEKTPOYCTAaHOBKY OT ceTh. [locime BOCCTAHOBIIEHHSI 3HA4YEHUs
HampspDKeHUs 10 JIONYCTMMOTO  3HAYeHMs, HW3MEPUTENbHbIM  OJOK  uepes
YCTAHOBJICHHYIO B HACTpPOMKAaxX BBIACPKKY BPEMEHHM MOJAET CUTHAJI Ha
VCITOJIHUTEIIbHBIN MEXaHU3M, KOTOPBII BHOBb BKIIFOUAET HAIPY3KYy.

Cy11ecTBYIOT CIIEYIOLIME TUIIbI PEJIE HAIIPSKEHU:

-TI0 TUITY JIEKTPOCETH: 0 fHO(a3HbIE U Tpex(ha3HbIE;

-0 crnoco0y YCTaHOBKHM: CTallMOHApHbIe U nepeHocHble. [Ipu ycranoske Y311
BO BBOJHOM 3JIEKTPOILIUTKE OOECHeuMBaeTCsl 3alluTa BCEH D3IEKTPOCETH MU BCEX
AIEKTPONPUOOPOB, MOJAKIIOUYCHHBIX K Hell. IlepenocHbie Y3II npumeHsroTcs, koraa
€ro YCTaHOBKA B IIIUTKE 3aTPyAHEHA I HEOOX0IMMO 00eCIIeYnTh 0COOBIe HACTPOMKHU
[0 HAMPSDKEHUIO CETH JIJIs1 KOHKPETHOTO 3JIEKTPOOOOPYAOBAHUS.

B Hacrosimmee Bpems CyIIeCTBYIOT YCTPOMCTBA 3aIUThI OT NEPEHANIPSKEHUS C
KOMOMHUPOBAHHOW 3alIMTON, TaK Ha3bIBA€MbIE BOJILT-aMIIEPHBIE peEJe, KOTOPHIC
KOHTPOJIMPYIOT KPOME HANpPSKEHUS CETH, €lIE€ U TOK B CETH, 3alluIasi TEM CaMbIM
CeTh, KaK OT NEPENnajoB HAMNPSHKEHUS, TAK U OT MEPETPY3KHU, T.€. JTOMOTHUTEIBHO
BBITIOJIHAET (DYHKIIMIO OTPAaHUYMTEINST MOIIHOCTH.

Heo0xoaumo 3HaTh, 4TO BOJIBT-aMIIEPHOE pelie He 00eCTIeYnBaeT 3alUTy CETU

OT KOPOTKOI'O 3aMblIKaHHA KW HC MOXKCT 3aMCHUTDH co00li aBTOMAaTHUYECKHI

BBIKJIFOYATCJIb.
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Baxnoit xapakrepuctukoit Y3II siBisieTcss HOMUHAIBHBIN TOK.

HoMunanbHbiii TOK — 3T0 TOK, KoTophii Y3II cmocoOHO mpomyckaTth uepes
ce0s B TeUeHHE JJIUTEILHOTO BPEMEHU COXPaHss IPU 3TOM CBOIO pabOTOCTIOCOOHOCTb.
CrangapTHbIMHU, HauOoOJIe€ PACTPOCTPAHEHHBIMU 3HAUYEHHUSIMU HOMHUHAIBHOTO TOKa
V3II seastores: 10; 16; 25; 32; 40; 50; 63 A.

Homunanbnsiii Tok Y311 onpenensierca mo cyMMapHOMY TOKY Harpy3ku WIId
MOIIHOCTH BCEX 3JIEKTPONPUOOPOB, MOAKIIOYAEMBIX B 3aIUIIAEMYIO CETh.

[TonyuuB paccuuTaHHOoe 3HayYeHUWE ToOKa, BbiOMpaeM Y3II c Onwkalimm
OOJIBIIMM CTaHIAPTHBIM 3HAUEHHEM HOMUHAJILHOTO TOKA.

Heob6xonumo yuuthiBaTh, yTo Y3II He 3amuinaer 3JeKTpPOCceTh OT TOKOB
neperpy3ku M TOKa KOPOTKOTO 3aMblKaHHs, modTomy camo Y3II momkHO OBITH
3alMIIEHO OT HHUX YCTAHOBJICHHBIM IOCJIENOBATEIIBHO C HHUM aBTOMAaTUYECKUM
BbIKItouatesneM. [loatomy HomuHaIbHBIN TOK Y 3I1 HEOOXOAUMO MPUHUMATH UCXOS
13 HOMHHAQJIBHOTO TOKa aBTOMAaTWYECKOTO BBIKIOUaresd. [Ipm 3TOM HOMHMHAIBHBIN
Tok ¥Y3II momxen ObITh OOJbIIE WK paBEH HOMUHAJIBHOMY TOKY YCTaHOBJICHHOTO J0
HEro aBTOMaTUYECKOrO BBIKJIFOYATENS.

VY 3II MOTyT UIMETH HECKOJIBKO HACTPOEK:

- ycraHoBka mnopora cpaOarbiBanusi Y3II mo MakcHUMalbHOMY 3HA4Y€HUIO
HanpspkeHus: (Umax) - yCTaHaBIMBAE€T MAaKCUMAaJIbHO JIOMYCTUMOE 3HAYECHHE
HaNpsDKEHUST DJIEKTPOCETH, IPEBBIIMIEHUE KOTOPOIO TMPUBEAET K OTKIFOYEHHIO
Harpy3Ku;

- ycraHoBKa mopora cpaOateiBaHus Y3II 1mo MHUHUMaIbHOMY 3HAYEHHUIO
HanpspkeHus: (Umin) - ycTaHaBiIMBaeT MHUHHUMAIBHO JIOMYCTUMOE 3HAYCHUE
HalpsDKEHUST JJIEKTPOCETH, CHWIKCHUE HaIPsDKEHUST HWKE JaHHOTO 3HAYCHHUS
IIPUBEIET K OTKIFOUEHUIO HATrPYy3KHU;

- YCTaHOBKA BPEMEHHU 3aJEPKKH BKIIOUEHUS — Bpems, dyepe3 koropoe Y3II,
IIOCJIE OTKJIKOYEHHUS HATPY3KHU, IIOBTOPHO €€ BKIIFOYUT IIPU BOCCTAHOBJICHUH 3HAYECHUS
HalpsDKEHHUsT CETU B YCTAaHOBJICHHBIX IHpefenax. Bpems 3amepKKu BKIOUYCHUS

3JICKTpOHpH60pOB BI)I6I/Ipa€TCH B COOTBCTCTBHH C PYKOBOACTBOM IIO JOKCILITyaTallhuu.
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Pucynok 12. [Ipumep MapKUpPOBKH yCTPOMCTBA 3aIIUTHI OT IEPEHANPSIKEHUS (pelie
HaIPsHKCHHMS )

KonuyecTBo U criocoObl HACTPOMKK MOTYT OBITH Pa3JIMYHBI JJISI PA3HBIX TUIIOB
V3II. O6wuHO, HacTpoiika Y3II ocymecTBiaseTcs ¢ TMOMOIIBI MOBOPOTHBIX
PEryJINPOBOYHBIX PYUEK.

CpaBHEHHE amnmapaToB 3aIIUTHl 3JIEKTPUUYECKON CETH MO OTKIIOYAOLIEH
CIIOCOOHOCTH

PaccmoTpum pasHuily B paboTe M BO3MOXKHOCTSAX OTKJIIOYEHHS PAa3TMYHBIX
arraparoB 3allUThl JJIEKTPUYECKMX Lened. B Hacrosmee Bpems, €CThb MHOIO
KOMOMHUPOBAHHBIX YCTPOUCTB 3aLUTHI AIEKTPUUECKUX CETEH, T.€. COBMELIAIOUIUX B
cebe HECKOJIbKO 3alllMTHBIX (PyHKUUH. 31€Ch Mbl pACCMOTPUM HE KOMOMHHPOBAHHbBIE
anmnapatsl 3allUThl, BBIMOIHSIONINE TOJBKO OJHY (QYHKIHIO.

[IppyunHaMu MOXapoB OT DSJIEKTPOYCTAHOBOK MOTYT SIBJISITBCA: KOPOTKOE
3aMbIKaHWE, Teperpy3ka, TOKH yTE€YKH, JYroBble MpoOOH  (MCKPEHHE),
IIEpEHAIPSKECHUE.

JIns  3amuThl  DJIEKTPUYECKUX CETEH, B HACTOSIIEE BPEMS, SBISIIOTCS
o0s3aTenbHbIMU K puMeHeHuto AB u Y/IT. Otu annapatsl 3apekoMeH0BaIN ce0st
KaKk HaJAeKHbIe M S(PQPEKTUBHBIE CpPEACTBA NPEIOTBPAIICHHUS TOXKApOB OT

AIIEKTPOYCTAHOBOK.
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AB 3ammmaer S3JIEeKTPUYECKYH) CE€Th OT TOKOB KOPOTKOTO 3aMbIKAHUS U
IIEPErPY30K MIEKTPUUECKOU CETH.

VAT 3amumaer -3JEKTPUYECKYH0 CEThb OT TMOXKAapOB B  pe3yJbTare
BO3HUKHOBEHUS TOKOB YTE€UKH.

CreyeT OTMETUTDh, UTO B HACTOSIIIEE BPEMS 3AILUTY OT MHOTHMX HETaTMBHBIX
(GakTOpoB, BBI3BIBAIOUIMX BO3TOpPAaHME B JJIEKTPUYECKUX CETSAX, BMECTE C
npuMmenenneM AB u YT, oTyacTu pemaroT OopraHu3alluOHHBIMH MEPONPUSITUSIMU,
IIPOU3BOJMMBIMH Ha JTaIle MPOCKTUPOBAHUS JIEKTPUUECKUX CETEM, ITPU X MOHTAKE
U TIpU SKCIuTyaTauu. Mcrnonb3yoTesl TAKUE Mephl, Kak 3a3eMJICHHUE, YKiIaaKka Ka0emns
B KOopoOa, YBEJIMYEHUE pACCTOSHUA MEXKIY MPOBOJHUKAMH, MPUMEHEHHUE
CHEIHAJIbHBIX COEAMHUTEIbHBIX YCTPOMUCTB (KJIEMMHBIX KOpOOOK M Ap.) U T.A. s
3aIIUATHl OT MEPETPYy30K IPOU3BOAAT NPABWIBHBIA PACUET JIEKTPUUYECKHX CETEH U
Harpys3KH.

Opnnako AB u YIT u3nayanbHO He ObUIM MpeIHAa3HAYEHBI ISl pacliO3HABAH U
VCKPEHMS U OTKJIFOYEHUS LIENU B CIIy4yae ero NosBiIeHUs. VICKpeHue He pacro3HaeTcs
AB nmu YT, NOCKOABKY MPU UCKPEHUU HE MPOUCXOAUT HU YBEIUYEHUE CPETHETO
3HAYEHUS TOKA B LEIU, HU €ro yTeuKa Ha 3eMIIIO.

IIpy mocienoBaTelbHOM MCKPEHMM IIOJIHOE  CONPOTHUBIIEHUE  «IIJIOXOIO
KOHTaKTa» YMEHbILIAET TOK HArpy3KU U JEP>KUT 3TOT TOK HHXKE NOPOTa OTKIHOYEHUS
AB. CoOTBETCTBEHHO, 3TH CPEJACTBA 3AIUTHI OT HETAaTHUBHOT'O JEHCTBHSI BBICOKOIO
3Ha4YEHUsI TOKa He cpabarbiBaioT. [Ipu mapamiensHOM HCKpeHHH Mexay (a3zoi u
HEWUTPAJbHBIM TNIPOBOJIOM TOK OrPAaHUYEH IIOJHBIM CONPOTHUBICHUEM ILENU H
cpabarbiBanue AB u Y/ T 3aBUCHUT OT CTETIEHH UCKPEHUS, OJTHAKO B MOJIHOM Mepe He
rapaHTUpYeTCsl.

CoOTBETCTBEHHO, pEIICHHE 3a/1a4ydl PACIIO3HABAHUS UCKPEHUS U 00ecreyeHHsI
3aILUTHI OT MOYKAPOB, BBI3BAHHBIX UICKPEHUEM, JOJIKHO 00ECIIEYMBATHCS HOBBIM TUIIOM
YCTPOMCTB, (YHKUMOHAIBHO U TEXHUYECKH OPUEHTUPOBAHHBIMHM Ha TaKylO 3ajady.
Takum yctporictBom siBisercss Y311

Y3AII 3amumiaer 3J€KTPUYECKYI0 CETh OT MO0XKapOONACHOIO MPOSIBICHUS
JyTOBOT'O MPOo00s (MCKPEHHUS).

Eme omgaum ¢aktopomM, KOTOPBIA MOXKET TPUBECTH K TOXKapy OT
AJNIEKTPOYCTAHOBOK, SBJISIIOTCS KOJEOAHUA HAMPSIKEHHUS DIIEKTPUYECKOW CETH.

HpI/ILIeM, OITIACHOCTDb MOJKCT HCCTU KaK IMOBLIMICHHOC HAIIPAKCHUC, TAK U ITIOHUKCHUC

HaIIpsHKCHUSA .
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AB, YT, Y3III He 3amuaroT 3JeKTPUIECKYIO CETh OT OMACHBIX KOJICOaHUI

HaIpPsDKEHUS CeTH. DTy 3a/1a4y BbInoiaHseT Y 311

V311 3amumaeT 3JeKTPUYECKYI0 CeTh OT KOoJieOaHUM HampsHKEHHs, KOTOphIe

MOTYT HMPUBECTH K BBIXOJY U3 CTPOS JIEKTPONPUOOPOB U UX BO3TOPAHUIO.

(I)yHKHI/lOHaJILHLIe BO3MOKHOCTH anmapartToB 3alIUTbI JJCKTPHYCCKHX

CeTen.

Tabmauia 6

CDYHKI_[I/IOHaJIBHBIe BO3MOKHOCTH aIrmapaToB 3alIUTLI JJICKTPUYCCKUX ceTen

ArmapaT 3allUTBI

YcerpoiicTtBo

HHBII . YcrpoiicTBo
ABapuiiHbIi . | YerpoiicTBO 3a10MTHI |  3alIUTHI OT P
CHCHM ABTOMaTHYeCKH I 3allMTHI OT
P nuddepeHIHATBHOTO AYIroBOIro
BBIK/II04aTenb (AB) nepeHanpsaKeHus
Toka (YT) npooost (V31
(Y3AII)
He
KopoTtkoe OobecnieunBaeT He obecnieunBaet He o6ecnieunBaet
3aMBIKaHUE 3aIMT 3aIuT obecrieumpact 3aIuT
y Y 3aIUTY Y
He
O0ecneunBaet He obGecneunBaer He oGecneunBaer
[Teperpyska S - obecrnieunBaeT —
y Y 3aLUTY M
He
He o6ecneunBaer ObecneunBaer He oGecneunBaer
VYTeuka Toka samT samuT oOecnieunBaeT samT
Y y 3aIUTY y
yrosoit
po0Ooi He oGecnieunBaer He oGecneunBaer ObecneunBae | He oOecnieunBaer
MIOCTICIOBATEIIbH 3aITUTY 3aIIUTy T 3aIUTY 3aIUTy
3151
He B monHoOM Mepe
obecrieunBaeT
OBOM 3alIUTYy.
HAyr . Ty He oGecnieunBaer Oo6ecneunBae | He oOecneunBaer
npo6oit Moxet cpaboTaTb
. 3aIUTy T 3aLIUTY 3aIUTy
napauIeIbHBIH CJIMIITKOM TIO3]THO
(pu orpaHUYEHHOM
toke K3)
He B monHoO# Mepe N
He B momHOM Mepe
obecrnieunBaeT
. obecrnieunBaer
HyroBoii 3anuTy. MoxeTt
N 3aIIUTY. ObecneunBae | He obGecrieunBaer
poooi cpaboTaTh CIHUIIKOM
Mosxert He cpaboTaTh T 3aI0UTY 3aIUTy
Ha 3eMITIO MO3HO (Tipu
(Tpu1 UMITYTBCHOM
OTPaHUYEHHOM TOKE
XapaKkTepe UCKPEHMUST)
K3)
He
[Tepenane He obecneunBaet He o6ecrieunBaer ObecneunBaer
HaTPSHKCHUS 3aIUT 3alUT obecnetmBact 3aIIUT
p y y 3amuTy Ty
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W3 Tabnuipl 6 BUAHO, YTO HM OJWH M3 alllapaToB 3allUTHl HE 3aIUIIAET
ANEKTPUYECKYIO CETh OT BCEX BO3MOXKHBIX aBapUHUHBIX PeKUMOB. [[1s1 obecnieuenus
MaKCUMaJIbHOW 3alUThl 3JEKTPUYECKONM CETHU 11eJ1Ieco00pa3Ho  HCIOJIb30BaTh
anmaparbl  3allldThl, paloTarolue Ha OOHapy)XeHUE pa3HbIX IPU3HAKOB
HEHUCIIPABHOCTH DJIEKTPUYECKOU CETH.

[Tpumenenue Y3/II1 u Y3II He oTMeHsIET HEOOXOIMMOCTH HCIIOIb30BaHusI AB
u Y/T.

Takum 00pa3omM, eciau paccCMOTPETh BapUaHT MCIOJIb30BAHUS BCEX BHJIOB
3aIIUTHI SJEKTPUUYECKON CETU OTIEIbHBIMHU YCTPONUCTBAMHU (BBIMOJHSAIOMIUMHU TOJIBKO
0/IHY (YHKITUIO), TO HEOOXOIMMO YCTAHOBUTH YETHIPE pa3HBIX alrlapara 3almuTel: AB,
YAT, Y3AII, Y3IIL.

B HacTos1ee BpeMsi pacripocTpaHeHbl KOMOMHUPOBAHHBIE allapaThl 3aIUTHI,
KOTOpblE OOBEOUHSAIOT B OJHOM KOPITyCE€ HECKOJIbKO YycTpoiicTB. Hampumep,
muddepeHnranbHble aBTOMAThI, KOTOPbIe O0BEAUHAIOT (YHKIIUU aBTOMATHYECKOTO
BBIKJTIOYATENIS U yCTPOMCTBA 3amuThl AU depennnanbHoro Toka. KomOuHupoBaHHbIE
YCTPOMCTBA MO3BOJISIIOT ONTUMHU3UPOBATH M YIPOCTUTH MPOEKTUPOBAHUE U MOHTAXK

QJICKTPUICCKUX HNIUTKOB.

TepMonHaAMKATOPBI

OpHoit w3  HamboJiee  pacHpOCTPaHEHHBIX  MPUYMH  TMOXKApPOB  OT
JJIEKTPOYCTAHOBOK  SIBJISIETCSI IIEPErPEB  KOHTAKTHBIX COEAUHEHHM U JOPYTUX
snemeHTOB. [lokapoomacHble pEXUMbI  BO3HUKAIOT  BCIEACTBUE  OONBIIOTO
IIEPEXOTHOIO CONPOTUBIICHHUS], 4 TAKKE IIEPErPy30K.

TepMOMHIMKATOPHBIE MaTepUalbl NPEIHA3HAYEHbl U1l BHU3YaJBHOIO WIIH
¢dororpaduyeckoro KOHTPOJIE M HU3MEPEHUs TEMIEpaTypbl, T.€. Pe3yJbTaTbl
U3MEPEHUN MOXKHO NPENCTABUTH B BU3YAJIN3UPOBAHHOM BHJIE.

[Ipy  DOCTMKEHMH MAKCHUMalbHOM TEMIIEPATypbl TEPMOWHINKATOPHBIN
MaTepuai pacIulaBIsIeTCss 1 HEOOPAaTUMO MEHSIET CBOM LIBET.

TepMonHIMKATOpPBl MOXXHO HCIOJNB30BaTh KaK JOKa3aTENbCTBO  (pakTa
JNOCTHIKEHHSI  ONPENEICHHOM MAaKCHUMAJIbHOM TeMIeparypsl, T.K. pe3yibTaThl
U3MEPEHHUS SIBIISIFOTCSI HEOOPATUMBIMH.

Meron w3MepeHus TEMIEpaTypbl C IIOMOLIBIO  TEPMOMHAMKATOPHBIX

MAaTCpUAIIOB OTIINYACTCA HpOCTOTOﬁ, O9KOHOMHNYHOCTEIO, MaJjoun TPYAOCMKOCTBIO,
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BO3MOXKHOCTBIO ONEPATUBHOTO TMOJIYYECHHUS JOCTATOYHO IMOJHON WHGOpMAIUHU O
TEIUIOBOM PEXHME 3JIEMEHTOB 3JIEKTPOOOOPYIOBAHHS.

TepMOMHAMKATOPBI MMEIOT HECKOJBKO MCIOJHEHUI: TEPMOWHIUKATOPHBIC
HAKJIEMKUA U TEPMOWHIUKATOPHBIE KPACKHU.

KoHTpacTHOCTh 1IBETOBOrO Mepexoaa OO0ECHedYrBAET JIETKOE pacrno3HaBaHHE
aBapUITHOIO MIEPETPeBa.

TepMOMHIMKATOPBI COXPAHSIOT CBOM IIBET U MAPKUPOBKY Ha IMPOTSKEHUHU BCETO
CpOKa CITyKOBI.

TepMoUHIUKATOPHBIE HAKJIEHKA TMPEACTaBISAIOT COOOM MOMJIOKKY Ha
CaMOKJICSIIIEMCSL OCHOBE C HAHECEHHBIM TEPMOWHJMKATOPHBIM  IOKPBITHEM.
MarepuanoM mojioxKK1 MOTyT ObITh OyMara, (osbpra Wi nojJuMepHas mieHka. Jlis
[IPEIOXPAHEHUsT TEPMOMHIAMKATOPHOIO IIOKPBITUS OT BHEUIHUX BO3ACHCTBUI
ITOBEPXHOCTH U3JIENINS MOKPBIBAIOT 3aL[UTHOMN TUIEHKOM.

[Ipu nocTmxeHUH 3aJaHHOW TeMIepaTypbl WHAMKATOP HEOOpAaTUMO MEHSET
CBOU LIBET.

TepMmouHUKATOPHBIE HAKJIEHUKN MOTYT OBITh Pa3JIMYHOTO pazMepa u (popmbl, B
3aBUCMMOCTH OT 3a/laud MMEThb pa3HbId MOpPOr cpabaThIBaHUS, UMETh HECKOJIBKO
TEPMOYYBCTBUTEIHHBIX METOK C Pa3HBIM MPEIEIIOM CpabaThIBaHUSI.

TepMonHauKaTopHbIe HAKIEHKH MOTYT OBITH OAHOMO3UIIMOHHBIMHU, T.€. UMEIOT
OJIHY WHIVKALMOHHYIO METKY M MHOTOIIO3WLIMOHHBIMH — HWMEIIINE HECKOJIBKO

HWHAWKAIINOHHBIX MCTOK, HACTPOCHHLIX HA PA3HBIC TCMIICPATYPEI.

O %
Q n
O %
¥

® 50
@ 7
O %

Pucynoxk 13. [Ipumepsl TEpMOMHANKATOPHBIX HAKJIEEK PA3TMYHBIX
IIPOU3BONUTEIIEH
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[IpumeHeHne OJHOIMO3MIUOHHBIX TEPMOMHIUKATOPHBIX HAKJIEECK ITO3BOJSET
KOHTPOJHUPOBATh MAKCUMAJILHYIO TEMITEPATyPy Ha SJIEMEHTE AJICKTPOOOOPYI0BAHUS.

IIpumeHeHne MHOTOMO3UIMOHHBIX TEPMOMHIUKATOPHBIX HAKIIEEK ITO3BOJISET
OIIPEAETATH TeMIeparypy 3JIEMEHTA AIEKTPOOOOPYI0BAHUS Kak
cpeaHeapuMETHIECKOE MEXKY MOCIeIHe METKOM, U3MEHUBIIIEH I[BET, U TIEPBON —
HE U3MEHUBIIIEH.

TepMOUHAMKATOPHBIE KPACKHU, B OTJIMYUE OT TEPMOUHIUKATOPHBIX HAKIIEEK,
MOXHO HAHECTH Ha TOBEPXHOCTH WM AJIEMEHTHl  BJIEKTPOOOOpPYI0BaHMUS,
HEIOCTYIIHbIE JUISI YCTAHOBKM TEPMOMHIAMKATOPHBIX HAKIIEEK, HAIpUMEp, NPHU
CJIO’KHOU KOH(UTYpAIMKU WK OTPAaHUYECHHOM MPOCTPAHCTBE BHYTPHU AJICKTPUUECKHUX
mUTKOB. Kpacku MOKHO HAaHECTH Ha MMOBEPXHOCTh KOHTPOJIMPYEMOTO JIeMEeHTa OoJiee

TOHKHUM CJIOCM, B pC3YJIbTATC YCI'O BO3PACTACT CKOPOCTDH Cpa6aTI)IBaHI/Iﬂ.

Pucynox 14. [Ipumep UCTIOTHEHUSI TEPMOUHIUKATOPHBIX KPACOK

TepMoUHUIUKATOPHl TMPUMEHSIOTCS JJIE  KOHTPOJIS TEIJIOBOTO  PEeXHUMa
AJIEMEHTOB 3JIEKTPOYCTAHOBOK.

TepMouHIUKATOPHl MPUMEHSAIOTCS Ui OOHApPYXXEHUS U  PErucTpaluu
NEPETPEBOB 3JIEMEHTOB AJIEKTPOOOOPYIOBAHUS WA 3JIEKTPONPOBOAKH, B TEPBYIO
odepeib, BOJIM3H EKTPUIECKUX KOHTAKTOB, KOHTAKTHBIX COCTUHEHUMN.

TepMouHIUKATOPBI HE TPEOYIOT CIIEHUATBHOTO TEXHUYECKOTO 00CITYKUBAaHHUS.
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3amure moAJieXaT  BJIEMEHThl  AJIEKTPOOOOpYNOBaHUS, A  KOTOPBIX
HOPMATHUBHO-TEXHUYECKUMHU JOKYMEHTAMHU YCTAaHOBIIEHBI HaWOOJBIINE TOMYCTUMBIC
TEeMIIepaTypbl HArpeBa, a TAKXKE AIEMEHTHI JIEKTPOOOOPY0BaHUS, IEPETPEB KOTOPHIX
MOKET MPUBECTH K aBapUU WJIM BO3TOPaHUIO (HE3aBUCUMO OT HAJMYUsl TpeOOBaHUIA
HOPMATHUBHBIX TOKYMEHTOB).

TepMonHauKaTopsl  HAHOCAT  HA  DJIEMEHTBHl  3JIEKTPOOOOpYIOBaHUS,

IMOICKAIMKUC KOHTPOJIIO TCIIOBOI'O COCTOSHUA.

Pucynok 15. [IpumMep ucnonab30BaHusI TEPMOUHIUKATOPHBIX HAKIIEEK JUISI KOHTPOJIS
TeMIIEPATypPbl KOHTAKTHBIX COCIMHEHU

[Topor cpabaTeIiBaHUsI TEPMOUHANKATOPOB BHIOUPAETCS UCXOJI U3 TPEOOBAHMIA
HOPMATUBHO  TEXHUYECKOW  JIOKYMEHTAllMW  JJIsi  KOHKPETHOrO  JJIEMEHTa
AIEKTPOOOOPYIOBAaHUS, TEXHHUYECKHUX XapaKTEPUCTUK W  PEKUMOB  pabOTHI
3JEKTPOOOOPYIOBAHUSI.

Tak xKak TEPMOMHAMKATOPHI HE SBJISIFOTCS BOCCTAHABIMBAEMBIMU H3JICIHUSIMHU,
MOCJIE€ PETUCTpAllMd MMH TeperpeBa cpabOTaBIIME TEPMOMHAMKATOPHI MOJJIEKAT
3aMEHEe Ha HOBEIC.

HeobxoaumMo KOHTPOIMPOBATH CPOK MCITOJIB30BAHUS TEPMOUHIUKATOPOB. [Ipn
WCTEYCHUHN CPOKAa HCIIOIB30BAHUSA, TEPMOWHIMKATOPHl HEOOXOIMMO 3aMECHHTH Ha
HoBbIE. [locie 3aMeHbl cienaTh OTMETKY B JKypHAaJe.

TepMonHIUKATOPHI SIBIISTFOTCSI HEBOCCTAHABIINBAEMbIMH u

HEPEMOHTONPUTOAHBIMU  M3AenusiMU  (mokpbiTUsiMU).  [lpu  cpabaTeiBaHUU
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TEPMOMHIUKATOPA, €r0 CIEAYET YAAIUTh U 3aMEHUTh HA HOBOE U3/EIHUE (IIOKPHITHUE).
OxpammBaHue TEPMOMHIUKATOPHBIX METOK B PE3YJIbTaTe BO3JAECUCTBUS TEMIEPATYPBI

HEOOpaTUMO.

TepMocucrembl

TepMocucteMbl peiHa3HAYEHBI ISl pAHHETO aBTOMaTHYECKOT0 OOHApYKEHUS
MOKapOOMACHBIX CHUTYyal[il, BO3HUKAIOIIMX BCJEACTBUE IEperpeBa 3JIEMEHTOB
ANEKTPOYCTAHOBOK: KOHTAKTHBIX COECIMHEHUH, IPOBOJOB, Kabenel (B T.4. KOHLIEBOU
apMatypbl) W IWIMH, SJCKTPUYECKUX amnmnapaToB, BBOJHBIX pacCHpeleIUTEeIbHBIX
mKagoB, MUTOB C JIIEKTPOOOOPYTOBAHHEM, WHOTO 3JIEKTPOOOOPYMOBAaHUS M HX
3JIEMEHTOB, TJI€é BO3MOXHO MPEBBIIIEHNUE TEMIIEPATypbl 000PYJOBaHUS B HEIUTATHOM
pexumMe padOThl WU TPU MOSBICHUU JedeKTa.

CucremMbl OCYIIECTBISIOT HEMPEPBIBHBIA KOHTPOJb TEMIIEPATyphl HarpeBa C
CUTHAJM3aIMell 0 MPEBBIIICHNN YCTAaHOBJICHHBIX MOPOTOB U Mepeaaueit nHpopMaluu
Ha MyJIbT LIEHTPAIIM30BAHHOTO HAOIIOACHHUS, T/I€ OCYIIECTBIISICTCS IPUEM TPEBOKHBIX
U3BElIEHU 00 OOHApPYKEHHBIX MEperpeBax ¢ JaTYMKOB, OTOOpaKeHHE (MHIMKAIIHS)
COCTOSIHUSI U PETUCTPALIUs COOBITUH.

Tepmocucremamu MOTYT OBITH 000PYAOBAHBI JIEKTPOYCTAaHOBKH, AJI1 KOTOPBIX
HOPMATUBHBIMU TOKyMEHTAMU YCTAHOBJICHBI HAaMOOJIbINIAs TOMYCTUMAs TEMIIEpaTypa
HarpeBa, a TaKKe DJIEMEHTHI 3JEKTPOOOOPYAOBaHUS U AJIEKTPOIPOBOJKHU, MEPETPEB

KOTOPBIX MOKET IMPHUBCCTH K aBapuH UK BO3rOpaHUIO.

Pucynok 16. [Ipumep cuctembl, COCTOALIECH U3 TEPMOAKTUBUPYEMON
ra30BBIICIAIONIEN HAKIIEUKU U CIIEIUAIIM3UPOBAHHOIO Fa30BOr0 AaTYMKA
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B kadecTBe ycTpoilcTB OOHApYKEHHSI MPEBBILIECHUSI TEMIIEPATYPhl B Pa3HbIX
CUCTEMAaxX MOTYT BBICTYIIATh PA3JIMYHbIE NaTUUKU. Hanpumep, TepMoakTUBUPYyEMBIE
ra3oBBIICIAIONIME HAKIEUKH, I[PU HArpEeBaHUU KOTOPBIX JO ONPEACICHHON
TEMIIEPATYpPhI BBIACIAETCA CUTHAJIBHBIN T'a3, YJIaBIMBAEMbIN CIICIUAIU3UPOBAHHBIM
ra3oBbIM JaTYMKOM, MEPEIAIOIIMM CUTHAJ O MEPErpeBe Ha KOHTPOJIbHO-TPUEMHOE
YCTPOMCTBO; OECKOHTAKTHbIE HH(pPaKpacHble aTUYMKU; JATYUKH TEMIIEpaTyphl,
YCTaHaBJIMBAECMbIEC HEIOCPEACTBEHHO Ha KOHTPOJIMPYEMBIN DIIEMEHT

AIEKTPOOOOPYI0BaAHUS.

@)
-' 3 “ CNELMANMIMPORAHHBIN KOHTPOIBHO-NPUEMHOE
. [A30BbI9 IATHIK YCTPOWCTBO

1. ObepHITE HAKNEWKM BOKPYT KOHTAKTOB A >
W YCTGHOBUTE fa308bilt aTumK Ny 7

70°C 100°C
3. B asapuiHon cutyaumuu Haknenxa sbiaenner

2. [lpn Harpesakun MHAUKATOPHBE CUIHANbHbIN Ta3, KOTOPbIR GUKCUPYETCA

METKMN He()f)paTMMO WIMEHAKT UBET AATHUKOM
[Har 1 [Har 2 [ar 3
["azorenepupyroniue IIpn HarpeBanuu Bbiie 50 — B aBapuiiHOM cHTyaluu, Korjaa
HakJeilku, pasmemieHHble Ha 90°C MHAMKATOpHBIE METKM TEMIIEparypa [IOJAHUMAETCS
CHJIOBBIX KOHTAaKTaxX, a Tak)ke HEOOpaTUMO MEHSIOT CBOU BBIIIE 100°C, HaKJIeHKa
CMOHTUPOBAHHBIA  Ta30BbIA LBETA BBIJICJIICT ~ CUTHAJIBHBIA  ras,
JTATYUK B DJIEKTPOIIUTKE KOTOpBI (PUKCHPYETCSl ra30BbIM

JatyukoM. Jlatumk  mepenaer
CUTHaJ1 TpeBOrd u / wWiH
OTKJIIOYAET MUTAHUE

Pucynoxk 17. IlomaroBasi cxemMa paboThl CUCTEMbI HEIPEPHIBHOTO KOHTPOJISI
TEMIIEPaTypbl HA OCHOBE TEPMOAKTUBUPYEMOM Tra30BbIACISIONICH HAKIICHKH
Y CHENUAIM3UPOBAHHOIO TA30BOT0 JAaTYMKA

Kpowme Toro, TepmocrucTeMbl MOKHO MCHOIb30BaTh KAK CUCTEMbl MOHUTOPHHTA
MOXKapHOW OMNACHOCTU 3JIEKTPOYCTAHOBOK, 3a CUET PAHHEr0 OOHApy)KEHUs TOYeK
Ype3MEPHOr0 HArpesa, 3aJ0JIro 0 Hadajga TEPMHUYECKON AECTPYKLMM H30JSLUU B

MCCTaX YCTAHOBKH JAaTYUKOB.
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PI/IC}/HOK 18. HpHMep CHCTEMbl MHOTOKAaHAJILHOTO 0€CKOHTAKTHOT'O
TEMIICPATYPHOTO KOHTPOJIA HA OCHOBC OCCKOHTaKTHBIX IMUPOMCTPUICCKUX

JaTIYNKOB

Crofeg ¢ cuctemon

ll-

Pucynox 19. [Ipumep UHTEIIEKTyaIbHOW CUCTEMBI KOHTPOJISI TEMITEPATYPhI
BBICOKOBOJIBTHBIX KaOEJIbHBIX JIMHUW HA OCHOBE PacCIpeieIEHHOTO
JaTYMKA TEMIIEpaTyphI

TenJIOBU3HOHHAS JUATHOCTHKA

B ocHOoBe TEMIOBU3MOHHOW JHMArHOCTUKH JICKUT TEIUIOBOM  METOJI
HEpa3pylIalolero KOHTPOJs, T.€. TEIUIOBU3MOHHBIE OOCIEIOBaHUS C IIEJbIO
BBISIBJICHUS TI0’KAPOOIIACHBIX YYaCTKOB U Y3JIOB B JJIEKTPOOOOPYIOBAaHUHU U

AIIEKTPOITPOBOJIKE.
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B kauectBE TEXHUYECKOIO CpEACTBA TEIUJIOBU3MOHHOW JUArHOCTHKH
MIPUMEHSETCS TEIIOBU30p. TEemI0BU30p — 3TO ONTUKO-3JIEKTPOHHBIN U3MEPUTETBHBIN

npubdop, paboTarmuii B UHPpaKpacHOU 00J1aCTU 3IEKTPOMATHUTHOTO CIEKTPa.

Pucynok 20. [Ipumep npoBeeHHs TEIIIOBU3HOHHOTO KOHTPOJIS dNIeKTpolkada

Kpatko MeTon TEIIOBU3MOHHOM JIMarHOCTHKU MOKapHOW 0€30MacHOCTH
AKCIUTYaTUPYEMOTO 3JIEKTPOOOOPYIOBAHMSI MOXKHO OIKCATh CIEIYIOMIMM OOpa3oM.
Kaxxnpiii 00BEKT MMeeT Temmeparypy, IpHueM B pa3HbIX TOUKax oHa pasHas. Kax
MIPaBUJIO, OTKJIOHEHHWE TEMIEpaTyphl B Ty WIH MHYIO CTOPOHY CBUIECTEILCTBYET O
KaKOW-TO HEOAHOPOTHOCTH, fieekTe. TermmoBu30p Kak BUICOKaMeEPa OXBATHIBAET BCIO
naHopamy OOBEKTa, BBIBOAUT Ha JKpaH W (UKCHUPYET B MAMSITH BECh CIEKTP €ro
TeMmeparyp, npeoopazys B TepMOrpaMMmy, T.e. KapTHHKY TeMIlepaTyp, KoTopas
HallOMUHAeT HeraTuB UBETHOW (Qororpaduu, rAe KaXIbld OTTEHOK IBETa
COOTBETCTBYET OMpeeIEHHON TeMIepaType.

HeocmopumbiMu ~ TIpenMyIeCTBAaMH  TEIUIOBU3MOHHOTO  00CJeIOBaHUS
SBIIAIOTCS: OOBEKTHMBHOCTh M TOYHOCTHh IOJNy4a€MbIX JJAaHHBIX, O€30MacHOCTb
(mpumMeHsieTcsi ~ OECKOHTAKTHBIM ~ METOJ), He  TpeOyeTcs  OTKIIOYECHUE
ANEKTPOOOOPYIOBaHUS M TOATOTOBKM pabouero wmecta. [lpm sTom meron
BBICOKOITPOU3BOIUTENCH, K TOMY K€ OH JaeT BO3MOXKHOCTh MPAKTUYECKH MTHOBEHHO,
«C TIEPBOTO B3TJISAa», YKa3aTh MeCTo AedeKTa, MpeaBapuTeIbHO ONPEAEIUTh CTETICHb
nedpextHoctd. Kpome 3TOro Meroa OTIMYAeTCs MPOCTOTOM JAOKYMEHTHUPOBAHUS

ne(eKTOB U BO3MOXKHOCTBIO OnpeieieH s 1e(ekToB Ha paHHeH cTaauu pa3Butus. OH
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MO3BOJIAET C JOCTATOYHOM CTENEHbI0 TOYHOCTH JAMArHOCTHUPOBATH COCTOSIHUE HE
TOJIBKO OTKPBITBIX DJEMEHTOB JJICKTPOOOOPYIOBAHUS, TAKWX KaK KOHTAKTHBIC
COEIMHEHHUSI B DJIEKTPUUYECKHUX IIUTKAaX U BBOAHBIX IIIUTAX, HO U COCTOSIHHE PO3ETOK U
BBIKJIFOUATENICH, KOTOPBIE 3aKPbIThl KOPIyCaMH, a TAK)KE JIEKTPUUYECKHUX MPOBOJIOK,

BBIITOJIHCHHBIX PAa3JIMYHBIMHA CIIOCO0AaMMU.

Pucynok 21. [IpumMep TepMorpaMmbl KOHTAKTHBIX COSAMHEHUN ¢ TeMIEpaTypHOH
IKAJI0U

CyThb TEMJOBU3MOHHOM JUArHOCTUKHM 3aKjIr04YaeTcsi B OECKOHTAKTHOM
perucTpaldu TEeMIEPaTypHOIO IOJs Ha IOBEPXHOCTH OOBEKTa H3MEPUTEIHHOU
anmnapaTypou, MOCTPOCHUM M aHaJIu3€ TepMOrpaMM C HUcnosib3oBaHuemM OBM nms
oOHapykeHHs U Kiaccudukauu 1epeKToB U NpuHATUS perieHus. Hanuune nedexra
IIpU TAKOM JUArHOCTUKE XapaKTEepU3yeTCs] aHOMAJIbHBIM MOBBIIIEHUEM TEMITEPATYPbI
B JIe(pEeKTHOM 30HE MO CPABHEHUIO C UCTIPABHBIMU 00JIACTSIMU.

YcnoBuss ¥ TOpPANOK  MOPOBEACHUS  TEIUIOBU3MOHHOW  JUArHOCTHUKHU
IKCIUTYaTUPYEMOTO  3JIEKTPOOOOPYAOBaHUS JKUIBIX U OOIIECTBEHHBIX 37aHUUN
YCTAaHABJIIMBAIOT METOJMYECKHE pekoMmeHaanuu [6]. OHM HampaBieHbl Ha
npOoPUIAKTUKY TOXApHOW OE30MaCHOCTH  AJEKTPOOOOPYAOBAHMS  JKUIBIX U
OOIIIECTBEHHBIX 3JaHUA W TIO3BOJISIIOT KOHTPOJIMPOBATH W OICHUBATH COCTOSHUC
MO’KapHOM OIMACHOCTH AJIEMEHTOB 3JIEKTPOOOOPYAOBaHMS, KOTOPHIE paHee HE MOTIIHN
OBITH 00CJIEI0BaHbI, TAKMX KaK: PO3ETKU, BHIKIIOYATEIN U 3JIEKTPUUECKUE MPOBOJAKU
BBITIOJIHEHHBIX Pa3IMYHBIMU CIOCO0AMU, YTO SBIISIETCS aKTyallbHBIM MOMEHTOM B

o0nacTu oOecreUeHUS HO}KapHOI\/'I 0€30ITaCHOCTH JKUJIBIX U O6HICCTB€HHBIX B,HaHI/Iﬁ.
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Pucynox 22. [Ipumep oOHapy)eHUS MOKAPOOIACHOTO pa3orpeBa 00ITOBOTO
KOHTaKTHOTO COCAMHEHUS

C TOMONIBI0 TETUIOBU3MOHHOW JIMAaTHOCTHKH BBISIBISIIOTCS KOHKPETHBIC
nedexTHple MecTa, e 3a4acTyl0 JIOCTaTOYHO 3aTSHYTh, 3aYMCTUTh, 3aMCHHTHh
00JTOBOE COCAMHECHHE WIIH TIEPEPACIIPEACIIUTD Harpy3Ky | JIe(peKT OyJeT ycTpaHeH.

JloImyckaeTcst ICTIOb30BaTh IPYTrUe METOAMKHU TEIIOBH3UOHHON JTUArHOCTHKH,
ecii 00JacTh WX TMPUMEHEHHUS COOTBETCTBYET OOJACTH MPUMEHEHHUS HACTOSIINX
METOMYECKUX PEKOMEHIAITHH.

B kauecTBe KpUTEpPHEB OIICHKH ITOKapHON OE30MAaCHOCTH 3JICKTPHUYCCKUX
U3JICTUH  MOXET OBITh MPUHATO 3HAYCHHE TEMIEPATyphl WIH TIPEBBIIICHUS
TEeMITepaTyphl, YCTAHOBIIEHHOE B CTaHAApTaXx Ha KOHKpeTHoe u3nenue. Kpome Toro
KPUTEpUH OIICHKH II0KApHON OITACHOCTH TMPHU TEIJIOBU3HMOHHOM JUArHOCTHKE
IPHUBEICHBI B METOANYCCKUX PEKOMEHIanusax [6].

JlmarHocTrka AJIEKTPOOOOPYIOBAaHUS TEIUIOBBIM METOJOM HEpa3pyIIaroIIero
KOHTPOJIS (TETUIOBU3MOHHAS TMAaTHOCTHKA) JO/DKHA MPOBOAUTHCS OpUTaI0N HE MEHEee
2 yenoBek. Bce wiieHbl OpHrajibl JOKHBI OBITH aTTECTOBAHBI 10 TEIUIOBOMY METOJY
HepaspyIIaero KOHTpojs. XoTs Obl OAuH pabOTHUK JOJDKEH OBITh aTTECTOBAH HE
HIDKe, yeM 110 [ kBanmudukarmoHHOMY ypOBHIO 10 TEIIJIOBOMY KOHTPOJIIO B CUCTEME
Pocrexnanzopa.

Jlist  mpoBeAeHUST TETUIOBU3MOHHOW JHUATHOCTUKH MOTYT TPHUBJIEKATHCS
CTOPOHHHUE OPTaHM3aIlUH, AKKPEIUTOBAHHBIC B YCTAHOBJICHHOM IOPSJIKE HA TEIIJIOBOU

MCTOA HCPA3ZPYIIAOIICTO KOHTPOJIA.
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