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BBenenue

Homa uyucima mnoxapoB, mnpousomenmux B Poccuiickonn  Depepanuun
OT DJIEKTPUYECKUX M3ACIHA M yCTPONCTB B 3IaHUSIX M COOPYKCHHSIX, OT OOIIEro
Yucia TOXXKApOB B 3JaHUAX M COOPYKCHHSX OCTAC€TCS CTA0MIBHO BBICOKOM
u coctasisiet 6onee 34 %.

HauGonbliiee yucio moxapoB OT 3JIEKTPOOOOPYIOBAHUS €KETOTHO MTPOUCXOAUT
Ha 00BEKTaX >XWIOro cekropa. Mx pons cocraBiser nopsaka (4 % ot obmiero
KOJIMYECTBA TMOYKAPOB IO ANEKTPOTEXHUICCKUM MTPUIHHAM.

OcHOBHasg YacTb MOTMOIIMX JIIOJCH Ha TMOXapax OT 3JIEKTPOOOOpYAOBaHUSA
MPUXOJUTCS HAa TIOKaphl B 3JAaHUSX U COOPYXKEHHUAX >KuJjoro cekropa — 94,8%
OT 00IIero yuciia MOTUOMIMX Ha TMOXKapaX, BO3HHUKIIMX IO AJIEKTPOTEXHUYECKUM
MPUYUHAM.

Cpenn BHIOB OOBEKTOB JKHJIOTO CEKTOpAa HAWOOJBIIEE KOJWYECTBO IOXKAPOB
OT DJICKTPOM3ACIUH W YCTPOWCTB €XKETOJHO IPOUCXOJWT B OJHOKBAPTUPHBIX
U MHOTOKBAPTUPHBIX JKWIBIX JoMax U cocraBisier okoimo 43% wu 33 %
COOTBETCTBEHHO.

B 3maHuax u coopyXeHHsX OOIIECTBEHHOTO Ha3HA4YeHUs JOJS TOXKapoB
OT DJIGKTPOOOOPYIOBaHUS cocTaBuiaa Oosee 52 % OT o0miero 4uciaa IMOXapoB
Ha JAHHBIX O0BEKTAX.

Jonga wuywucna moruOmmx JrOJed Ha TMoXapax oOT 3JIEKTPOOOOpYIOBaHUS
B OOIECTBEHHBIX 37aHMAX cocTaBmia 19,0 % oT o0mero umcia HOrHONIMX Ha
no)kapax Ha JJaHHBIX 00bEKTax.

Pacnipenenenust  3HaueHUM  mMOKaszaTesled  OOCTAHOBKM € TMOXapamu,
npousomenmmmu B Poccuiickoit @eneparnun B nepuoa 2016-2021 romoB B kuiiom
CEeKTOpPE M 3JIaHUAX U COOPYKEHHUSX OOIIECTBEHHOTO HAa3HAYCHMs, UCTOYHUKOM
BO3HMKHOBEHHUSI KOTOPBIX SIBJSUIOCH  AJIGKTPOOOOpYyIOBaHHE, IO CyObEeKTaM

Poccuiickoit @eneparuy npeacrapieHsl B Tadbaumax 1 u 2.



o cyobektaM Poccuiickoit denepanun

Taomuma 1
Pacrpesenenne 3HaUCHMI IMOKa3aTeIeH 0OCTAaHOBKH € TOKapaMH, TIPOU30IIEIITHMHE

B Poccuiickoii ®enepanun B nepuoa 2016-2021 ro1oB B )KHIOM CEKTOPE,
HUCTOYHUKOM BO3HUKHOBEHHMS KOTOPBIX SIBIISJIOCH 3JIEKTPOOOOPYI0BaHUE,

Koa-Bo Tlo Iorudmao o
PeiiTunr Cy0bexT PO 10KaPOB, 02 | PeiiTunr Cy0bekT PO JII01eH, 0}; o
el qeJl.
1 MockoBckast 00J1acTb 16 861 7,63 1 MockoBckas 00J1acThb 738 6,70
2 Pecrryomixa 8 302 3,76 2 CBepiioBcKas 00J1acTh 417 3,79
bamkoprocran
3 Yensouackas o0acTb 6728 3,04 3 Pecmy6muka bamkoprocran 382 3,47
4 UpkyTtckas 001acTb 6 598 2,99 4 UpkyTtckas 001acTh 358 3,25
5 Jlenunrpackas 001acTb 6 452 2,92 5 Jlenunrpaackas 00J1acTh 342 3,11
6 r. Mocksa 6 048 2,74 6 Kpacrosipckuit kpait 342 3,11
7 Kpacrosipckuit kpait 6 012 2,72 7 Hosocubupckas obmactsb 297 2,70
8 KpacHopmapckuit kpaii 5905 2,67 Hwxeropoackas 001acTb 274 2,49
9 CBepjIoBCcKas 00J1aCTh 5693 2,58 9 YenabuHckas 001acTh 272 2,47
10 Camapckast 001acTh 5570 2,52 10 PocroBckas 061acThb 256 2,33
11 PecnyOnmka Tarapcran 5400 2,44 11 Kpacronmapckwii kpaii 244 2,22
12 HoBocubupckas obnacts 5302 2,40 12 TromeHckas 00Jy1acThb 233 2,12
13 IIpumopckuit kpait 5166 2,34 13 [Tepmckuit kpait 232 2,11
14 KemepoBckas obnacTp - 4945 2,24 14 KemepoBckast 06macTs - 230 2,00
Kysbacc Kysbacc
15 Hwxeropozckast 001acth 4 823 2,18 15 Camapckast 001acTh 222 2,02
16 Anraiickuit kpait 4 583 2,07 16 Pecniy6muka Tatapctan 214 1,94
17 PocroBckas o6nacts 4 326 1,96 17 CaparoBckas 001acTb 204 1,85
18 XabapoBckwii Kpaii 3990 1,81 18 XabapoBckuii Kpaid 199 1,81
19 CaparoBckas 007acThb 3862 1,75 Cpennee 1o cy6nexram 195,7
Ypaabckoro @O
20 Boponexckas 001acth 3819 1,73 19 Teepckas 06acThb 190 1,73
21 [epmckuit xpait 3751 1,70 20 Bounrorpanckas o6iacts 184 1,67
22 Bomnrorpazckas o6iacthb 3706 1,68 21 [Ipumopckuit xpait 182 1,65
Cpennee 1o cyobekTam
23 OpenbOyprckas 00J1acThb 3652 1,65 IpuBokckoro DO 179,3
CpenHee 1o cyobekTam N N
Vpaabckoro DO 3631,0 22 Anraiickuit kpait 173 1,57
24 r. Cankr-IlerepOypr 3609 1,63 23 Kuposckas 061acThb 173 1,57
25 TroMeHckast 001acThb 3459 1,57 Cpemnee no cydnexram 172,3
Cubnpckoro @O
Cpennee mo cydobekTam
Cubupcioro ®O 3423,7 24 Boponexckas o6macth 168 1,53




KoJa-Bo Toas Morué.mao Toas
PeiiTunr Cy0bexT PO 10KaPOB, 0% > | PeddTHHT Cy0bekT PO JII01eH, o i
el 0 YeJl. 0
Cpennee mo cydobekTam
TpuBokckoro GO 3396,1 25 Openbyprckas o61acTb 161 1,46
26 Omckas 00nacTh 3130 1,42 26 Owmckast 00nacTh 156 1,42
g7 | XauterMamcHicKuiast. | gg,3 | 335 | o7 r. Mocksa 151 | 137
okpyr - FOrpa
Cpennee mo cydobekTam
Ientpainuoro ®O 2884,9 28 Yamyptckas PecrryOmmka 145 1,32
28 Brnagnmupckast 00macTsb 2 686 1,22 29 [lensenckas obnactb 142 1,29
Cpemulee H? cybnexTam 2591,2 30 Bnanumupckas oonactb 141 1,28
Poccuiickoii @egepanun
29 TBepckast obnacth 2416 1,09 Cpemiee no cyGnekram 137,9
HenTpaasnoro ®O
Cpennee nmo cydobekTam
IOmnore ®O 22816 31 Kypranckast 001acth 130 1,18
30 CraBponoabCKUA Kpai 2194 0,99 32 ApxaHrenbckas 001aCTh 130 1,18
31 Kypranckas o6nacts 2126 0,96 33 Boumnoroackas obnactb 130 1,18
32 [Tensenckas o6macTs 2075 0,94 34 Hosroponckas o6mactb 130 1,18
33 Kuposckas 00nacth 2 057 0,93 Cpem:ee H? cybrexram 129,2
Poccuiickoii Pegepanun
34 VnegaHOBCKas 00J1aCTh 2038 0,92 35 Tam0OoBckas 001acTb 125 1,14
35 Y amyptckas Pecry0iuka 2012 0,91 36 Pecniy6nuka Caxa (SxyTus) 122 1,11
36 3abaiikanbCKkuil Kpai 2 006 0,91 37 3abaitkanbCKuil Kpai 121 1,10
Cpeanee no cyobexkram
CeBepo-3anainoro ®O 1920,8 38 PecnyOimmka Bypsitus 121 1,10
37 TamGoBcKas o6IacTs 1917 | 087 | 39 Hysamcras Pecrrybumica - 119 | 1,08
Uysamus
38 HBaHOBCcKas 00macTh 1903 0,86 40 r. Cankr-IlerepOypr 117 1,06
39 PecriyOmuia Caxa 1881 | 085 a1 Kannyckas 061acTh 12 | 1,02
(SxyTus)
40 JIunenkas o0nacth 1807 0,82 42 VnegH0BCKas 00J1acTh 111 1,01
Cpennee o cyobekram
41 Tynbckast 001acTh 1801 0,81 [Omnoro ®O 110,5
42 Awmypckas 001acTh 1754 0,79 43 Psizanckas 061acThb 110 1,00
Cpennee o cyobektam
43 Bpstackas obnacts 1736 0,79 Cepepo-3ananoro DO 101,0
Cpennee no cyonetam |4 75,5 44 Tymbcxas o61acT 100 | 091
JlaabHeBocTOuHOTO PO
44 Benroponckas obmactb 1730 0,78 45 ActpaxaHckas 00JIacTbh 100 0,91
45 ApxaHrenbckas 001acTb 1714 0,78 Cpeniiee no cyGnexram 86,7
JlanbHeBocTouHOTO PO
46 Pecnyonuka Kpeim 1713 0,78 46 Jlunenkas o6iacTe 86 0,78
47 PecniyGnuka Bypsitus 1701 0,77 47 Awmypckast o0nactb 84 0,76
48 Mypmasckas 061acTs 1668 | 075 48 Xanrei-Mancuiickuii asr. 81 0,74
okpyT - IOrpa
49 Bosoroackas o6iacts 1664 0,75 49 Benropockas 061acTb 81 0,74




Koua-Bo Toas ITorud.o Toas
PeiiTunr Cy0bexT PO 10KaPOB, 0% > | PeddTHHT Cy0bekT PO JII01eH, o i
e/, 0 qeJl. 0
50 | lysamckaiPecnyOmika- | 435 | g7y 50 Crapponomscxmii kpaii 80 0,73
Yysarmms
51 Ps3anckas obnactb 1519 0,69 51 Kypckas o6nacTb 80 0,73
52 SIpocnasckast o6nactb 1474 0,67 52 Pecny6nmka Mopnosust 79 0,72
53 AcTpaxaHcKas 00J1acTb 1468 0,66 53 HBanoBsckas o0macTs 78 0,71
54 Kamyxckas ob6macts 1463 0,66 54 Bpsackast obmacts 77 0,70
55 Kypckast obnacts 1435 0,65 55 Pecriy6mmka Kpbsim 76 0,69
56 ToMckast o0acThb 1422 0,64 56 Pecny6nnka Komu 74 0,67
57 Hosroposckast o6nacts 1413 0,64 57 OpioBckast 00acTh 72 0,65
58 Pecny6mmka MopaoBust 1362 0,62 58 Pecny6nmka Kapenms 70 0,64
59 PecnyOnmka Jlarectan 1332 0,60 59 TIckoBckas o0acThb 69 0,63
60 Pecny6muka Kapenus 1307 0,59 60 SpocnaBckas 00JacTh 68 0,62
61 CMmoneHckas 001acThb 1304 0,59 61 ToMckas 00acTb 67 0,61
62 Pecny6nmka Xakacus 1226 0,55 62 CMoIeHckas 001acTh 63 0,57
63 TIckoBckas 00acThb 1204 0,54 63 PecnyOmuka Xaxacus 60 0,55
64 Pecny6immka Komu 1149 0,52 64 Pecny6imka Mapwmit D1 52 0,47
65 Yeuenckas PecyOmuka 1103 0,50 65 CaxanuHckas 001acThb 43 0,39
66 CaxanuHckas 00/1acThb 1088 0,49 66 Koctpomckast 0651acTh 43 0,39
67 OpioBeKas oGacTs 1050 | 0,48 67 Hmano-Heremcni asT. 41 0,37
OKpYT
68 Pecny6nmka Mapwmit On 1006 0,46 68 PecniyOinka Jlarectan 31 0,28
69 Koctpomckast 00macTb 960 0,43 69 KanuaunaTpanckas odmacts 27 0,25
Cpennee no cyobekram
CeBepo-KaBka3ckoro 899,4 70 Kamuarckuit kpait 27 0,25
DO
70 Kamunnrpanckas 870 0,39 71 EBpetickas aBT. 00macTpb 25 0,23
001acTh
71 KaGapmumo-banapekas | 229 | ¢35 72 PecnyGma Thisa 23 0,21
PecnyOnmka
72 SImano-Heneuxwuii aBT. 737 0,33 Cpennee o cyobekram 20,4
OKpyr Cesepo-KaBkazckoro @0
73 Pecniy6nmka TriBa 569 0,26 73 MypmaHcKast 00J1acTh 20 0,18
74 Kamuarckuii kpait 514 0,23 74 Marapmanckast 001acTb 20 0,18
75 PecnyOiinka Anpires 500 0,23 75 PecniyOiinka Anrait 17 0,15
76 EBpetickas aBT. 00mactb 495 0,22 76 Kabapuro-Bankapckas 16 0,15
Pecny0Omnmka
77 PecryOnnka AnTaii 450 0,20 77 r. CeBacTomnoJb 12 0,11
78 Pecnybmuica Cesepras 434 | 020 78 PecnyGmixa Azsires 10 0,09
Ocetus - Ananus

79 Maraganckas 001acTb 406 0,18 79 UyKOTCKUI aBT. OKPYT 10 0,09




Pacnipenenenue 3HaueHui nokasareneil 0OCTAHOBKH € MOKapaMH, TPOU30LIEIIINMU
B Poccuiickoii @eneparun B nepuon 2016-2021 rogoB B 31aHUAX, COOPYKEHUAX
OOIIIECTBEHHOTO Ha3HAYCHUS, ICTOYHUKOM BO3HHKHOBEHHS KOTOPBIX SIBIISIIOCH

Koa-Bo Toas IHorutmao Toas
PeiiTunr Cy0bexT PO 10KaPOB, 0% > | PeddTHHT Cy0bekT PO JII01eH, o i
el 0 YeJl. 0
80 r. CeBacTomnoib 367 0,17 80 Yeuenckas PecryOmuika 6 0,05
81 Pecniy6mnnka Murymerus 283 0,13 81 Pecriy6mnmka Murymerus 5 0,05
82 Pecny6nuka KanMbikust 268 0,12 82 Pecry6mixa CeepHas 4 0,04
Ocertus - Ananus
83 Kapauacso-Hepxecckas 179 0,08 83 Pecny6muka Kanmeikus 2 0,02
Pecnybnuka
84 Heneunxwii aBT. OKpyT 79 0,04 84 Heneuxwii aBT. OKpyT 2 0,02
85 YyKOTCKHUIl aBT. OKPYT 75 0,03 85 Kapatiacso-Hepxeccias 1 0,01
PecnybOnnka
Tabmauma 2

aneKkTpoobopyaoBaHue, o cyonrektaM Poccuiickoit denepanun

Koua-Bo Toas ITorud.o Toas
PeiiTuHr Cyobekt PO MOKapOoB, o > | PediTHHT Cyobekt PO Joei, o ’
efl. 0 el °
1 r. MockBa 1682 8,99 1 r. MockBa 12 14,12
2 MockoBckast 00J1acThb 895 4,78 2 MockoBckast 001acTb 10 11,76
3 r. Cankr-IletepOypr 724 3,87 3 [Ipumopckwuit kpait 7 8,24
4 KpacHopmapckuit kpaii 599 3,20 4 r. Cankr-IletepOypr 5 5,88
5 Pecny0amka Bamikoprocran 559 2,99 5 WpkyTtckas obnactb 5 5,88
6 KpacHosipckuii kpaid 545 2,91 6 Owmckas 0071acTh 5 5,88
7 HpxyTtckas obmactb 545 2,91 7 ActpaxaHcKkas 00JIacTbh 4 4,71
8 IMpumopckuit kpaii 520 2,78 8 Fmano-Heuelkni as. 3 3,53
OKpyT
9 Yenabuackas 00J1acThb 509 2,72 9 Pecniy6iinka TriBa 3,53
10 XabapoBckuil Kpait 503 2,69 10 KpacHosipckuii kpait 2 2,35
11 HoBocubupckas 001acth 442 2,36 11 Yenabuackas 00J1acTh 2 2,35
12 Camapckast 001acThb 399 2,13 12 HoBocubupckas o0nactsb 2 2,35
13 PocroBckas o61acThb 367 1,96 13 PocroBckast 061acTb 2 2,35
14 Pecny0nnka Tatapcran 343 1,83 14 CaparoBckas 00s1acTh 2 2,35
15 Xantei-Mancuiickuii ar. 313 1,67 15 Hwmxeroponackast 061acts 2 2,35
okpyT - IOrpa
Cpennee o cyobektam
16 CaparoBckas 00JacTh 309 1,65 Cubupcroro DO 1,8
17 OmMckast 001acThb 294 1,57 Cpennee 1o cy6nexram 1,6
LentpanbHoro ®O




KoJa-Bo Toas IHorutmao Toasn
PeiiTunr Cy0bexT PO 10KaPOB, 0% > | PediTuHT Cy0bekT PO JIoei, % ’
el 0 yell. 0
18 Hikeropozckas 061acTs 292 1,56 16 Pecrryomixa 1 1,18
bamkoprocran
19 Kemeposcras obmact, - 291 1,56 17 XaGaposckuit kpait 1 1,18
Ky3sbacc
20 Bonrorpazckas 061acTh 283 1,51 18 Camapckas 06s1acTb 1 1,18
Cpennee mo cydobeKkTam
Cubupcroro DO 281,7 19 Bounrorpanckas o6macts 1 1,18
21 Anraiickuii kpait 270 1,44 20 Anraiickuit kpait 1 1,18
22 ITepmckuii kpaid 268 1,43 21 [Mepmcknit xpait 1 1,18
Cpennee no cyobekTam 2627 Cpennee o cydobektam 10
Ypaabckoro @O ' Ypaabckoro @O '

23 Boponexckas o6nactb 260 1,39 22 Boponesxckast o6iacth 1 1,18
Cpennee no cyobekTam 253 7 Cpennee 1o cyobekram 10
HenTpaabuoro ®O ' 1O:xHO0T0 ®O '

24 TromeHckas 00J1acThb 242 1,29 Cpennee ng (Ic)yﬁbeKTaM 1,0
25 Pecny6mmmka Kpem 241 1,29 23 CaepamnoBckasi 00J1acTh 1 1,18
Cpennee no cyobekTam
TpuBomkckoro GO 230,1 24 Amypckasi 001acTb 1 1,18
26 PecnyOmmmka Caxa (SxyTus) 227 1,21 25 TBepckas 00macTpb 1 1,18
Cpennee no cyobekTam
[Omnoro ®O 222.,6 26 Bounoroackas o0acts 1 1,18
Cpennee o cyobexkram P@® 218,7 27 VY bsiHOBCKast 0071aCTh 1 1,18
27 CBepjIoBCcKas 00J1acTh 216 1,15 28 Benroponckas 00acTh 1 1,18
28 PecnyOnmka Jlarectan 211 1,13 29 Tam0OoBckas 001acTh 1 1,18
29 CraBpomonbckuil Kpai 210 1,12 30 Psasanckas o0macThb 1 1,18
30 OpenOyprckas odmacTs 207 1,11 31 Pecny6immka Komu 1 1,18
31 3abaiikanbCKuil Kpai 190 1,02 32 Koctpomckast 06s1acThb 1 1,18
Cpennee 1o cyonexram 186,3 33 r. CeBacTomnomnp 1 1,18
JlanbaeBocTounoro ®O
32 ApxaHrenbckasi 001acTh 185 0,99 34 Pecniy6nuka WHrymerust 1 1,18
) o Cpennee 1o cyobekTam
33 SImano-HeHelkuii aBT. OKpyT 182 0,97 Janbresocroanoro GO 0,8
34 Tomckas 067acTs 180 | 096 Cpeuitee 1o cyoektam | o
Cesepo-3anaanoro ®O
Cpennee 1o cyobekTam
35 Jlenunrpasckas 00J1acTh 177 0,95 TpuBo.kckoro GO 0,6
Cpennee 1o cyobekTam
36 Amypckas 00s1acTh 171 0,91 CeBepo-KaBka3ckoro 0,1
LJ0)
Cpennee no cyobekTam N .
Cesepo-3anamoro DO 164,6 35 Kpacnonapckuii kpait 0 0
37 AcTpaxaHckas 00J1aCTh 159 0,85 36 Pecny6siuka Tatapcran 0 0
38 TBepckast 00macThb 154 0,82 37 Xantei-Mancuiickuii apr. 0 0
OkpyT - IOrpa
39 Kuposckas o0nacth 153 0,82 38 Kemeposckad o6macs, - 0 0

Ky3zbacc
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Koa-Bo Toas IHorutmao Toasn
PeiiTunr Cy0bexT PO 10KaPOB, 0% > | PediTuHT Cy0bekT PO JIoei, % ’

el 0 yell. 0

40 Pecniy6nuka Bypsitus 153 0,82 39 TromeHcKkas 00sacTh 0 0
41 Y nmyprckas PecriyOnuka 152 0,81 40 Pecniy6mmka Kpbsim 0 0
42 Bonoronckas 06iacTb 147 0,79 41 Pecriyomia Caxa 0 0

(SkyTus)
43 Brnagnmupckast 00macTsb 147 0,79 42 PecryOmuka Jlarectan 0 0
44 Mypmanckast 001acTb 146 0,78 43 CraBpononbckuii Kpan 0 0
45 SpocnaBckas 061acTh 145 0,78 44 Openbyprckas 061acTh 0 0
46 BpsiHckas obnacTb 139 0,74 45 3abalikanbCKuii Kpai 0 0
47 VYibsiHOBCKast 00J1acTh 138 0,74 46 ApxaHrenbsckas 00J1acTb 0 0
48 [Tensenckas o6macTs 135 0,72 47 Tomckas o6nacTb 0 0
49 Benroponckas obmacts 134 0,72 48 JlennnTpanckas o0IacTh 0 0
50 Yeuenckas PecnyOimika 127 0,68 49 Kuposckas 06acTh 0 0
51 CaxanuHcKas 001acTh 124 0,66 50 Pecnyomuka Bypsitus 0 0
52 TamboBckast 001acTh 123 0,66 51 Yamyprckas Pecrrybnmka 0 0
53 Psasanckas o6nacts 118 0,63 52 Bnagnmupckas o6macTb 0 0
54 Hysamickas Pecnyomka - 116 0,62 53 MypMmaHcKast 0671aCTh 0 0
Uypamus
55 Tynbckast 001acTh 115 0,61 54 SIpocnaBckas 061acTh 0 0
56 Kypranckas o6nacts 114 0,61 55 Bpsiackas o6nacts 0 0
Cpennee no cyobekTam

Cenepo-Kakasckoro ®O 109,4 56 Tlensenckas o6acTh 0 0

57 Pecny6imka Kapenns 107 0,57 57 UYeuenckas PecryOmika 0 0
58 Pecny6nnka Xakacus 105 0,56 58 CaxanuHckas 00acThb 0 0
59 Jluneuxas o6nacte 103 0,55 59 Hysameras Pecryommia - 0 0

Uysamus
60 Pecny6sinka Komu 101 0,54 60 Tysbckast 001aCTh 0 0
61 OpJoBckast 001aCTh 98 0,52 61 Kypranckas 001acth 0 0
62 Pecniy6iinka TriBa 97 0,52 62 Pecniy6ninka Kapeus 0 0
63 CMorteHckas 001acThb 96 0,51 63 Pecny6inka Xakacus 0 0
64 Kabapauno-banxapcxas 96 0,51 64 JIunenkas 061acThb 0 0
PecnyGnuka
65 VBanoBckast obnacth 95 0,51 65 OproBckast 06acTh 0 0
66 Koctpomckast 0051aCTh 95 0,51 66 CMmoneHckas 001acThb 0 0
67 Kypcxkast o6nacts 94 0,50 67 Kabapmno-bankapexas 0 0
Pecny0Omnmka
68 Kanuaunrpaackas 001acth 92 0,49 68 HBaHoBCKas 00J1aCTh 0 0
69 PecnyOauia Cenepras 80 0,43 69 Kypekas o6acTs 0 0
Ocetnd - AnaHus
70 Pecrry6mmka Mapwuii On 76 0,41 70 Kanununrpanckas 0 0
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Koa-Bo Toas IHorutmao Toasn
PeiiTunr Cy0bexT PO 10KaPOB, 0% > | PediTuHT Cy0bekT PO JIoei, % ’
ell. 0 qeJl. °
obnacte
PecnyOmuka CeBepHast
71 Kamyxckast ob6macts 74 0,40 71 0 0
Ocerus - Ananus
72 Pecny6nuka Mopnosust 74 0,40 72 Pecny6nnka Mapwuii On 0 0
73 r. CeBacTomnoJb 66 0,35 73 Kamyxckas o6macts 0 0
74 Hosropoxckas o6macTb 62 0,33 74 Pecny6imka MopaoBust 0 0
75 KamuaTckuii kpaii 58 0,31 75 Hosropoxckas oonacts 0 0
76 IckoBckast 06macTh 54 0,29 76 Kamuarckuii kpait 0 0
7 PecriyGnuka Anraii 48 0,26 77 IckoBckast o6nactb 0 0
78 PecnyOimka Anpires 44 0,24 78 PecniyOnmka Anrait 0 0
79 Marananckas o0acTb 44 0,24 79 PecnyOmmka Anpirest 0 0
80 Egpeiickas aBT. 001acTh 41 0,22 80 Marazganckas 06/1acThb 0 0
81 Pecriy6nuka VHrynerus 31 0,17 81 EBpeiickas aBT. o0nactb 0 0
82 Pecny6nmka KanMbikus 22 0,12 82 Pecny6imka KanMbrkust 0 0
83 YyKoTCKHUI aBT. OKPYT 18 0,10 83 UyKOTCKHI aBT. OKPYT 0 0
84 Henenxwii aBT. OKpyT 16 0,09 84 Heneukwii aBT. OKpyT 0 0
85 KapauaeBo-Yepkecckas 11 0,06 85 KapauaeBo-Yepkecckas 0 0
PecrryOmmka PecrryOimka

C y4yeTroM HMHTEHCHMBHOIO POCTa SHEPrOBOOPYKEHHOCTU HACEJICHUS, KWIBbIX U

OOIIIECTBEHHBIX 3/IaHWUW, TEHJEHIMA TIO0 KOJMYECTBY «IJICKTPOTEXHUUCCKUX)
M0KapoB, OYEBUIHO, COXPAHUTCS MPU CYUIECTBYIOIIEM IIOJOKEHUHU MOXKAPHOU
NPOQUIAKTUKU 3IEKTPOYCTAHOBOK.

B Hacrosimiee BpeMs CHOXKWJIAch CHTyalWs, KOIJa 3JIEKTpOOOOpYyIOBaHUE IO
OOMbIIE YacTH HUKEM HE OOCIYyKMBAaeTCSd C TOYKH 3PEHHSI €ro IOoXapHOU
npoPHIIaKTUKUA. DJIEKTPUKH HAa OOBEKTAaX 3aHUMAIOTCA €ro OOCITY)KMBAHHEM WIIH
PEMOHTOM, KOTJa YTO-TO BBIXOAUT U3 CTpOsA. B 3TO# CBSI3M, OJHUM M3 OCHOBHBIX
BOIIPOCOB SIBJIIETCS OpPraHU3alisl CUCTEMAaTHYECKOW MPOPUIAKTUKH MOXKApOB OT
ANEKTPOOOOPYIOBaHUS KUJIBIX M  OOLIECTBEHHBIX 3JaHUM C MPUMEHEHUEM
TEXHUYECKUX CPEICTB.

B cooTtBercTBUM co cTaTheld 4 TexHUYecKoro periiameHta TamMoKeHHOro cor3a
(TP TC 004/2011),

HU3KOBOJBTHOE OOOPY/IOBaHUE JIOHKHO OBITh pa3pabOTaHO M M3TOTOBJICHO TaKUM

«O  0e30macHOCTM  HHU3KOBOJBTHOTO  0OOPYIOBaHMSD)

o0paszom, 4TOOBI MPU MPUMEHEHUH €T0 TI0 HA3HAUYCHUIO U BBIMOJHEHUH TpeOOBaHUH K




12

MOHTaXY, JKCILTyaTalluu (MCTOJIB30BAHMIO), XpaHEHHUIO, EepPEeBO3KE
(TpaHCIIOPTUPOBAHUIO) M TEXHUYECKOMY OOCIYXMBAaHHUIO 3TO 000pYJIOBaHHE
o0ecreunBano: OTCYTCTBHE HEIOIyCTUMOTO PUCKA BO3HHUKHOBEHHS TOBBIIICHHBIX
TEMITepaTyp, MyTOBBIX pPa3psiOB WM HW3IYYCHHH, KOTOpPHIE MOTYT TPUBECTH K
MOSIBJICHUIO OMAaCHOCTEH, OTCYTCTBHE HEJOMYyCTHMOIO pHUCKa MpPH MeperpysKax,
aBapUIHBIX PEKMMax M OTKa3aX, BbI3BIBAEMBIX BIUSHHUEM BHEIIHUX U BHYTPEHHHX
BOo3NelcTByOmUX (paktopoB. Takke B JaHHOW CTaThbe YCTAaHOBJIEHO, YTO
HU3KOBOJIbTHOE 00OPYJOBaHHME IOJDKHO OBITH pa3pabOoTaHO U M3TOTOBJICHO TaKUM
o0pa3oM, YTOObI OHO HE SABISJIOCH HMCTOYHMKOM BO3HHUKHOBEHHS TIOXKapa B
HOPMAJIbHBIX U aBApUHHBIX YCIOBHIX PAOOTHI.

B OosbIMHCTBE cCilydaeB, IIOCJIE€ MOHTaXa, 3JIEKTPOOOOpPYIOBAaHUE HE
nojaBepraercs  NPOQUIAKTHYECKUM  OCMOTpaM, TEXHHYECKOMY  KOHTPOIIIO,
OOCITy’XKMBaHUI0O M PEMOHTHO-TIPEIyNPEAUTEIbHEIM MeponpusitusiM. OmHaKo Cco
BPEMEHEM C HUM MPOUCXOMAT OTPHIATEIbHBIC M3MEHEHHs. YXYAIIEHUE COCTOSHUS
AIIEKTPOOOOPYIOBAaHUSI ~ NPUBOAUT K  HEPAlMOHAIFHOMY  HCIOJB30BaHUIO
AIIEKTPUYECKOM SHEPTUM U TOBBIINICHUIO YPOBHS MOXKAPHOM OIMACHOCTH, a, 3HAYMT,
TpeOyeT 3a HUM CUCTEMAaTU3UPOBAHHOTO HAOIIOICHHUS.

B cootBetcTBUM ¢ DenepanbHbIM 3akoHOM OT 21 nekabpst 1994 r. Ne 69-03
«O moxapHoil 0Oe30macHOCTW», MNPOPUIAKTUKA MOXKAPOB — COBOKYHHOCTH
MIPEBEHTUBHBIX MEp, HAMPABICHHBIX HA MUCKIIOYEHHUE BO3MOYKHOCTH BO3HHKHOBEHUS
MO’KapOB U OTPAaHUYECHHE UX TTOCIICICTBU.

[Tox cuctemoli MpopUITAKTUKH MOKAPHOU O€30MIaCHOCTH AIEKTPOOOOPYT0BAHUS
KUJIBIX W OOIIECTBEHHBIX 37aHWUN IMOHUMAIOTCS PETYJSAPHBIC, BBIMOTHSIEMBIC TIO
3aJJaHHOW TpOoTrpaMMe HaOIOCHUS 33 IKCIUTYyaTHPYEMBIM JJIEKTPOOOOPYIOBAHHUEM,
MO3BOJIAIONINE OIpPENesaTh €ro (HaKTHUECKOE COCTOSHUE, MPOUCXOMAIIUE B HEM
MPOLIECCHl M TPOTHO3UPOBATh M3MEHEHWE COCTOSHUS TOJ BIUSHUEM PAa3THYHBIX
daktopoB. Takue HaOmOACHUS HEOOXOAMMBI, B TIEPBYIO ouepedb, s
AIEKTPOOOOPYA0BaHUSI 0OBEKTOB C MACCOBBIM MPEOBIBAHUEM JIIO/ICH.

[ToxxapHas 0e30MacHOCTh OOBEKTOB PA3NMYHOIO HA3HAYEHUSI B 3HAUUTEIHHOM
CTETICHH OIPENEeseTCs] COCTOSHUEM JKCIIIyaTHPYEMOTO AJIEKTPOOOOPYIOBaHUS W
3JIEKTPOYCTaHOBOK.

OCHOBHBIM  HalpaBJIC€HHEM B OOCCIEYCHUH TMOXKapHOW Oe30MmacHOCTH

AKCIUTYaTUPYEMOTO 3JIEKTPOOOOPYIOBAaHUS SABJIAETCS MAaKCUMAJIbHO BO3MOXHOE


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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CHI)KCHHUE BEPOSITHOCTY BOSHUKHOBEHUS I10XKapa OT AIEKTPOYCTAHOBOK B LIEJIOM U OT
OTJIEJIBHBIX AEKTPUUECKUX U3CIIHN.

TaM, rae ecTb KOHTAKTHBIE COEIMHEHHS B AJIEKTPOCETAX, MPOLECC OKHUCICHUS
METANTMYECKUX TOBEPXHOCTEH  AIEKTPOKOHTAKTOB W  TOSBIEHUS  Je()EeKTOB
HEIpephIBEH. be3 H0CTaTOYHONM TEXHWYECKOW OCHAIEHHOCTH W IOATrOTOBJIEHHOTO
NepcoHaa B OONBIIMHCTBE CIy4aeB HEMCIPABHOCTH 3JIEKTPOOOOPYIOBAHUSI MOMXKHO
OOHaApYXUTh TOJBKO MO XapaKTEpHOMY 3araxy Wiu OOyTJIECHHOM 3JIEKTPOU30JIALNY,
YTO XapaKTEePHO JJIs aBapUIHBIX J1e()EKTOB YK€ Ha MOKAPOOIACHOM CTAIHH.

Bo3HuKkHOBEeHHE NEPEKTOB 3IEKTPUUECKUX LEMEd U IEKTPOOOOPYIOBAaHUSA —
3TO €CTECTBEHHBIN MPOLIECC, K KOTOPOMY HEOOXOJAUMO OBITh TOTOBBIMH.

B HacTosmee BpeMsi NOSIBUIIMCh HOBBIE TEXHHUUYECKHUE CPEJICTBA, IMO3BOJIIOIINE
BBIBECTH NPOQUIAKTHUKY TOKapOB OT 3JIEKTPOOOOPYNOBAaHUS B OKUJIBIX U
OOILIECTBEHHBIX 3/1AHUSIX HAa HOBBII YPOBEHD.

K 00ciy:)XMBaHUIO 3JIEKTPOYCTAHOBOK JIOMYCKAIOTCS KBaIU(ULIMPOBAHHBIE
CIEHUUAIIMCTBI, HMMEIOIINE Tpynmy Mo dJjekTpode3onacHocTd He Hiwke |,
IOATBEPKIECHHYI COOTBETCTBYIOIIHMM YOCTOBEPEHUEM.

OOcnenoBaHne 3JIEKTPOYCTAHOBOK JOJDKHO TPOU3BOAMTHCS COBMECTHO C
KBTI (PUIUPOBAHHBIM MIEPCOHATIOM AIEKTPOTEXHUYECKOTO X035 CTBA,

OTBETCTBEHHBIM 32 00CITyKMBaHUE 3JIEKTPOOOOPYIOBAHUS 31aHHUS.



14

1. ObaacTh NpUMeHeHUs!

Hacrosmue Metonndeckue peKoOMEHIAINN ONPEACIISTIOT 00THe MOJI0KEHUS IO
OpraHu3anud MNPO(UIAKTHKH TI0XKApPOB OT DJIIEKTPOOOOPYIOBAHUS B JKUJIBIX U
OOIIECTBEHHBIX 3IaHUSIX C TPUMEHEHUEM TEXHUYECKUX CPECTB.

Hacrosdmue wMeToauyeckue pEKOMEHAAMU NPEAHA3HAYEHBI [JII OpPraHoB
HCIIOJHUTENLHON BllacTU CcyOBeKkTOB Poccuiickoit denepanuu, opraHoB MECTHOTO
caMOympaBJI€HUs, OpraHu3aluil 1Mo peanu3aluy NOJHOMOYUN B 00JIaCTH MOKAPHOU
0€30MacHOCTH, a TaK)Ke COOCTBEHHUKOB (apeHAATOPOB) KHUJIBIX JOMOB (KBapTHD).

OCHOBHBIMM  33JjladyaMU  OpPraHOB  HUCIOJHUTEIBHOMW BIACTU CYOBEKTOB
Poccurickon ®enepanuu, OpraHoB MECTHOTO CaMOYIIPaBJICHHUs, OpPTraHU3aLUu,
Ha pEIICHHE KOTOPBIX HalpaBlieHa MPO(IIAKTHUKA TOXKAPOB B KWIbE, SIBISIOTCA
oOyueHue HaCEeJICHUS Mepam MoKapHOM 0e30IacHOCTH, OCHOBaM
nokapo0e30MacHOTO TMOBEACHUS, a TaKke HHPOPMHUPOBAHUE HACEIICHHUS O Mepax
MOKapHOI 0€30MaCHOCTH.

Hacrosimue  meTonuyeckre pEeKOMEHAAMM  MOTYT  OBITh  NMPUMEHEHBI
COOCTBEHHHKAaMHU JIOMOB (KBapTHp) U apeHIaTOpaMH MOMEIIEHUN Ji MPOBEIACHUS
CaMOCTOATENIbHOM TMEPBUYHOM OIIEHKM COCTOSIHUSL TIOKapHOM  0e30MacHOCTH
AKCIUTYaTUPYEMOTO JIEKTPOOOOPYAOBAHUS.

B Hactosiimux MeTtoauyecknx peKOMEHAAIMSAX MOl TEXHUYECKUMU CPEeICTBAMHU
NpOPHIAKTUKY TT0KApOB MOHUMAIOTCS alIapaThl 3alIUThl AIEKTPUUECKUX IICTICH,
TEIUIOBU3MOHHAS IMaTHOCTUKA, TEPMOUHANKATOPBI U TEPMOCHUCTEMBI.

Hacrosmue meToanueckue peKOMEHJAIMU HE SBISIOTCS PYKOBOJCTBOM IO
MPOEKTUPOBAHUIO DJICKTPOYCTAHOBOK 3/IaHUM M MOHTAXy anmapaToB dJIEKTPUUECKOM
3aIUTHI U JPYTUX TEXHUYECKUX CPEJICTB.

[IpoekTHpOBaHUE U MOHTAX AJIEKTPOYCTAHOBOK 3JaHUN TOJIKEH MPOBOJUTHCS B
COOTBETCTBHHU C ICUCTBYIOIIMMH HOPMATUBHBIMU TOKYMEHTAMHU.

Hacrosmue wmeToanueckue peKOMEHAAIMd HE SIBJISIOTCS HOPMaTUBHBIM

JIOKYMEHTOM.
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2. OCHOBHBIE JJIEKTPOTeXHUYeCKHe IPUYMHBI 0KAPOB
0T JIEKTPOOOOPY10BAHMSI

[ToxxapHasi 6e30MMacHOCTh OOBEKTOB PA3NIMYHOTO HA3HAUCHUS, B TOM YHCIIC
KHUIBIX W OOIIECTBCHHBIX 3JaHUA B 3HAYUTEILHOW CTENICHH OMPEACISAeTCS
COCTOSIHUEM JKCILTYaTHPYEMOTO JIEKTPOOOOPYAOBaHUS H AIEKTPOYCTAaHOBOK.

3HaHUEC TEXHUYECKUX TPUYMH IMOKAPOB OT DJICKTPOYCTAHOBOK MO3BOJISET
Oprann3oBath Y3(HEKTUBHYIO CUCTEMY MOKAPHO-TTPODUIAKTUIECKUX MEPOIPHSITHIA.

K mpuarHaM mokapoB JIEKTPOTEXHUIECKOTO XapaKTepa OTHOCSTCS:

- KOPOTKOE 3aMBIKaHUE;

- IEperpy3Ka IEKTPUUECKUX LIETIEH;

- 0OJIBIIIOE TIEPEXOHOE COTIPOTUBIICHHUE;

- UICKPCHUE;

- DIIEKTPUYECKAs 1yTa;

- IEpEHANPSIKCHUE dIICKTPUICCKON CETH.

Kpome Toro, HEOOXOIUMO YUYHUTHIBATh, YTO MEPEHANPSIKCHUE ICKTPUICCKOM
ceTd, OOJIBIIOE MEPEXOTHOE COMPOTHBIICHUE U TIEPETPY3Ka LEMU MOXKET MPUBECTH K
KOPOTKOMY 3aMBIKaHUIO, BO3HMKHOBEHHIO DJEKTPUYECKOW Jyru, ¥ Ha000poT,
KOPOTKO€ 3aMbIKaHHE MOXKET NPUBECTH K TMeperpy3Ke OJJIEKTPUYECKOW CeTH, K
UCKPEHUIO, 00pa30BaHMIO JICKTPUIECKOM TYTH, K MIEPEXO0Ty MIEKTPHUECKOTO TOKa Ha
METATTNYCCKHE 3a3€MJICHHBIC KOHCTPYKIMH U T.1. [3].

To ecth, omHM aBapuiiHBIC PEXKUMBI, MOTYT TEPEXOAWTH B Apyrue Oosee

OITIACHBIC OTHOCUTCIIbHO BO3MOKHOCTH BOSHHKHOBCHUS I10KAPOB.

Kopomkoe 3amvikanue

Cpenu mnOpvYMH TIOXAPOB  AJIEKTPOTEXHUYECKOTO  XapakTepa KOPOTKOE
3aMBIKAHUE SBJISIETCS CaMbIM PaCIpPOCTPAHEHHBIM, XOTSI HEPEAKO OHO MOXKET OBbITh U
CJIEICTBUEM KaKOW-T10O0 APYToi aBapuiHOM CUTYaIlMU B AJICKTPUYECKOM IIETIH.

KopoTkoe 3aMblkaHWe B 3JIEKTPUUYECKUX MEMSAX MOXKET BO3HUKHYTH B
pe3yJibTaTe 3aMbIKaHHUS MEXAYy (Da30BBIM M HYJIEBBIM IMPOBOJHUKAMH, 3aMbIKaHUS
(ha30BOro MPOBOIHUKA Ha «3eMITio» [3].

NupiMu  clioBamMu, KOPOTKOE 3aMbIKaHME BO3HHMKAET TPU COCIUHCHUHU
ANEKTPUUYECKUX MPOBOJIOB C HAPYUIEHHON M30JIAIIUEN, CONPUKOCHOBEHUH MTPOBOJIOB C

MCTAJUIMYCCKUMHU  3a3CMJICHHBIMU  KOHCTPYKIUSAMHA B,HaHI/Iﬁ U COOPY’KCHUU,
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MONAJaHWA Ha OTrOJIEHHBIE IPOBOJA MNOCTOPOHHUX METAUIMYECKUX MPEIMETOB,
npoboe OOyIJIeHHONM WM HapyUIEHHOM M30JSIMM  TPOBOJAOB UM APYIHX
AJEKTPOYCTAHOBOYHBIX U3ACITUU.

[Ipyn KOPOTKOM 3aMBIKAHMM MTHOBEHHO MHOTOKPATHO YBEIMYMBAETCS CHUJIA
TOKA B LIEIH, MPOUCXOIUT 3HAUUTEIIHHOE BBIJCICHUE TEIUIA, 3HAYUTEIBHO BO3PACTAET
TeMIEpaTypa TOKONPOBOIAIIUX JKWII, YTO IMPUBOJUT K PACIUIABICHUIO H30JIALIMU
ANEKTPUUECKUX TMPOBOJIOB M Kabeiled M €€ MOoCIeqyIoUeMy BOCIIAMEHEHHUIO.
KopoTkoe 3aMblkaHue, KaK IMPaBWIO, CONPOBOXKAAECTCSA XJIONKOM, PacCIUIaBICHUEM
MeTajljla MPOBOAHUKOB U BBIOPOCOM PACKAJECHHBIX YacCTHUI[ M3 30HBI KOPOTKOTO
3aMBIKaHUs C TOCIEAYIOIINM BOCIUIAMEHEHUEM OKPYKAOIIUX IPEAMETOB.

Haubonee pacrnpocTpaHeHHbIE MPUYHUHBI, MO KOTOPHIM MOXET MPOU30UTH
KOPOTKO€ 3aMblKaHHUE B KBapTUpE, JOME, OOIIECTBEHHBIX 3JaHUAX — OTO
MOBpeXAcHNE u30mAnuu. [loBpexaeHne HW30JSIMUA Yalle BCETO MPOUCXOJNUT B
MecTax, rJie mpoBoja mneperudarorcs. Takke K MOBPEKICHUIO U3O0JISIIIUU MOMKET
MPUBECTH TEPEKPYUHMBAHUE MPOBOJIOB, CrHOAHUE MPOBOJOB IMOJ OCTPHIM YIJIOM,
MOBPSKJICHUE H30JIAIMU TPOBOJOB MPH IPOBEJACHUHM PEMOHTHBIX padoTr [4].
N301um0 MOTYyT MOBPEAUTH TPBI3YHbl WIJIM JIOMAllHUE KUBOTHbIE. Elie oxHa
MpUYMHA KOPOTKUX 3aMBIKAHUWA — TMEPErpeB U, KakK CJIEICTBUE, pa3pyllIcHUE
W30JIALIUH.

HUctounnkamMu 3aXuraHusi NPU KOPOTKUX 3aMBIKAHHUSIX MOTYT SIBJISITbCS
packajieHHble (TOpsIKME) 4YacTUIbl W Kallld MeETajlyla NpH pACIUIABICHUU B
aBapUIHBIX pEXHMaxX KW TMPOBOAOB (kabenmed) WM TMpu  pa3pylieHUU

AIEKTPONPUOOPOB.

Ilepezpy3ka 3n1ekmpuueckux cemei

CoBpeMeHHbIE KBAapTUPbl U JIOMA HACBIIIEHb MHOMXECTBOM JJIEKTPUUYECKHUX
npubopoB. YacToll NpPUYMHON BO3HUKHOBEHUS TI0KAPOB SBISIETCA IIEperpys3Ka
AIEKTPOCETEN.

[Teperpy3koii Ha3bIBAETCS TAKOE SIBJICHUE, IPU KOTOPOM B JIEKTPUUECKON CETH
BO3HUKAIOT TOKOBBIE HArpy3KH, MPEBBIIAIOIINE JJIUTEIBHO JOMYCTUMBIE.

HaunGonee wacToii NPUYMHON, BBI3BIBAIOIICH TMEPErpy3Ky dICKTPUUCCKUX
1ernei B )KWIbIX U OOIIECTBEHHBIX 3[JaHUSX, SIBJISETCS BKIIOUCHHUE B DJICKTPUUECKYIO

CETh HE MPETyCMOTPEHHBIX PACUETOM MOIIHBIX MOTPEOUTEIEH AIEKTPOIHEPTUH WU
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BKJIIOYEHHE B OJHY PO3ETKY HECKOJIbKO OBITOBBIX MPUOOPOB OOJBIION MOIIHOCTU
OJIHOBPEMEHHO.

B pesynbrare meperpy3kud MpOBOAA HArpeBAarOTCs, BBIACISIETCS OOJIBLIOE
KOJIMYECTBO TEIJIAa, MOTYT IJIABUTHCS KUJIbI IPOBOJOB — 3TO MOYKET CTaTh MIPUYUHOU

KOPOTKOTO 3aMbIKaHHS, BOSHHKAIOT UCKPHI M KaK CJIeICTBUE TIoXkap [5].

bonvuoe nepexoonoe conpomuenenue (nioxoi Konmaxkm,)

bonpiioe mnepexoJHOE CONPOTHUBIEHHWE — 3TO CONPOTHUBIECHHUE YYacTKa
IEKTPUYECKOM LEMW B MECTE€ COEIMHEHHS OTACNIBbHBIX 3JEMEHTOB (MecTa
COCIMHEHUS MPOBOJIOB, TMOJCOEAUHEHUSI UX K JJIEKTPONPUEMHUKAM, KOHTAKTHBIM
AJIEMEHTaM U T.M.) B KOTOPBIX, MPU HEMPABUIHLHOM WX UCIIOJHEHUU, COMPOTUBIICHUE
BBIIIE M0 CPABHEHHIO C COMPOTHUBJIEHUEM DJIEKTPUUECKON LEMU 0 3TUX YYaCTKOB U
nocie Hux [3].

Hanbonee yacto Oomibiue nepexoiHbIe COMPOTUBIICHUS BO3HUKAIOT B MECTax
COEJIMHEHHUS MPOBOIOB MEXKy CO00i, KOTrJ]a BMECTO MAalKH, CBApPKH, ONPECCOBKH HIIN
32KUMOB TOJ OOJITHI TPUMEHSIOTCSI CKPYTKU MPOBOJIOB (OCOOCHHO ONacHa CKpyTKa
MPOBOJOB C AIIOMUHHEBBIMU M MEIHBIMU JKWJIAMH), B MECTax MOAKIIOYCHHS
IpPOBOJOB K ammapataM 0e€3 CHeUalbHbIX 3aKMMOB W HAaKOHEYHUKOB, B
BBIKJIFOUATENSAX, INTENCEIbHBIX pa3zbeMax (pO3eTKax, BHUJIKaX) Ha KOHTAKTHBIX
AJIEMEHTaxX MPU CHIXKEHUU MPUIAraeMbIX JJIsl BKIIOUCHUS YCWINM, HEIOBKIIOUEHUSI,
MOATOPAaHUSI U T.M., B MECTaX KOHTAKTOB, BBIMOJTHEHHBIX C MOMOIIBIO PE3bOOBBIX
COEMHEHHUH B 3JIEKTPOOOOPYJOBaHUH, B KOTOPOM B Ipolecce padoThl MPOU30ILIO0
oclla0JieHne KOHTAKTa.

HemnocpencTBeHHBIM HCTOYHUKOM 3a)KUTaHUS B 3TOM CJIydae MOTYT OBITh:
AJIIEMEHTBI JJIEKTPOYCTAHOBOK, HAarpeTble J0 BBICOKOW TeMIlepaTypbl TEIUIOM,
BBIICJICHHBIM ~ JJIEKTPUYECKUM TOKOM B MeCT€  OOJIBIIOrO  MEPEXOAHOIO
CONPOTHUBJICHUS; DJIEKTPUYECKHE HWCKPbl WJIM YaCTUIBl pACIUIaBICHHOTO H
HAaKaJICHHOTO METajljla, BO3HUKAIOUIME B MECTE «IUIOXOr0» 3JIEKTPUYECKOIrO
KOHTaKTa.

Kpome Toro, 60ib110€ MEPEXOIHOE COMPOTUBICHUE MOXKET ObITh MPUYUHON

BO3HHUKHOBCHHUA KOPOTKOI'O 3aMbIKAHM.

Hckpenue (0yzoeoii npoboii)
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Hckpenne (myroBoii mpoOOi) B DIIEKTPOYCTAaHOBKAX — OSTO BeChbMa
pacipoCTpaHEeHHOE SIBIICHHE U MTPOUCXOIUT KakK MpU HOpMaJIbHOU paboTe OTIEIBHBIX
MOTPEOUTENCH DNEKTPUYECKOW HOHEPTUM, 4Yalle BCEro MPUOOPOB HMMEIOITUX
KOJUICKTOPHBIN 3JICKTPOIBUTATEh MTPU HETJIOTHOM TIPUJICTAaHUHM K HUM INETOK, TaK U
B aBapUHOM pPEXHME PabOThl 3JICKTPONPUOOPOB, B MECTax HEKAYECTBEHHOTO
NPUCOCANHCHUS TPOBOJOB K TMOTPEOUTENSIM OJJIEKTPUUECKOH DHEPruM, TpH
CONPUKOCHOBEHWW OTJCIBHBIX YYacTKOB TPOBOJOB MEXKAY COOOM WM C
3a3¢MJICHHBIMH KOHCTPYKIHUSIMHA U T.1. [3].

[Ipu wuckpeHWHM TPOWCXOAUT OOpa30BaHWE HWCTOYHHKOB  3a)KUTAHUSA,
o0JaIaroNMX YHEPTUEH U TEMITEPaTypPOH JOCTATOYHBIX JIJIST BOCIUIAMEHEHHSI MHOTHX
rOpPIOYUX BEIIECTB U MATEpUAJIOB.

HckpoBoit paspsisi MOKET 00pa3oBBIBATHCS MPHU U3JIOME KWJIbl KaOemns u3-3a
YCTAJIOCTH METallla, pa3pbiBa MPOBOJHUKA MPH YPE3MEPHOM PACTSDKCHHH KaOers,
T1M00 TPU TOBPEKICHUHU KBl TTOCTOPOHHUM TPEAMETOM. B MOBpe)AEHHON KHITC
BO3HHMKAET MaJbld 3a30p, MPOOMBACMBI PaOOYNM HAIPSIKEHUEM, TTO3TOMY TOK TIO
TaKoMy KaOeJio MpOoJI0JDKAaeT MpOTeKaTh, M OCTAa&Tcs ONM30K K HOMUHAIBHOMY
3HaueHHU0. B 3a30ope BO3HHUKAeT JOYyroBOW paspsill, COINPOBOXKIAIOIIUNACS
WHTEHCHUBHBIM BBIJICIICHHEM TEIUIa, YTO MPUBOIUT K MabHEUIIEMY pa3pyHICHUIO

U301 01UHN Ka0es U ero BO3IropaHHIO.

Inekmpuueckan oy2a

DnekTpuyeckas ayra oopasyercs B pe3yJbTaTe yCTOWYUBOTO AJIEKTPHUUECKOTO
paspsia MEeXIy JIBYMsI METAJUIMUYECKUMU DJIEMEHTAMH JJIEKTPUUECKON YCTaHOBKH,
MMEIOIIMMHU Pa3HbIe MOTEHIMAJbI. B 3JIeKTpUYecKoi ayre MpoOUCXOAUT WHTCHCUBHAS
MOHU3AIMsl Ta30BOr0 MPOMEXKYTKa, IUIaBJICHUE W ropeHue Mmeramia. Kpome Toro,
MPOUCXOJUT HWHTEHCUBHOE pa3OpbI3TUBAaHUE PACIUIABICHHBIX YacTHI[ MeTajia,
UMEIOIMUX OOJIBIIION 3amac TEIIOBOM HSHEPruu, KOTOphIE IMOMajasi Ha TOpIOYHe
MaTepualibl, MOTYT 3aXKeub HX. OJEKTpUYEecKass Jyra HMMEET OYEHb BBICOKYIO
temrepatypy (1500-4000 °C) u MOXET BOCIUIAMEHHTb MPAKTUYECKU JHOOOM
TOPIOYMI MaTepuaj, CONMpUKacasCh C HUM HETMOCPEICTBEHHO, a TaKXKe MOCPEICTBOM
Jy4YUCTOU TETUIOTHI.

YcerolunBass — JJIGKTpUYECKas  JIyra HMHOTJA  MOXET  BO3HHMKATh B
aneKTponpoBoaax. [Ipu anekTpudeckon Ayre Mo HensM MPOTEKarT TOKU KOPOTKOTO

3ambikaHus. [loaToMy npu 0Opa3oBaHUU >IEKTPUUYECKON TyTH B aBAPUMHOM PEKUME
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B JJIEKTPUYECKOM 1LIETIM BO3HUKAIOT BTOPUUYHBIE (MOOOYHBIE) SIBJIICHUSI, XapaKTepHbIC
I KOPOTKOrO 3aMblkaHusl. B ciydasix, HE NpPeayCMOTPEHHBIX HOPMaJIbHBIM
PEKUMOM 3KCIUTyaTallid 3JEKTPOYCTAHOBOK, BOSHHUKHOBEHHUE AJIEKTPUUYECKON ITyIH
Yarie BCero MPOUCXOIUT MPH KOPOTKOM 3aMbIKaHWH [ 3].

Ilepenanpsasicenue 6 31eKmpuuecKkou yenu

[lepeHanpspkeHUE MOMKET BO3HUKATh: MPU KOPOTKHUX 3aMBIKAHUAX; IIPU
MONAJaHNN «BBICOKOTO» HAINpPSIKEHHUS Ha HU3KOBOJBTHBIE CETH; MHPH T'PO30OBBIX
paspsiaax; 3JeKTPOMarHUTHOM MHAYKIUU U JIp.

[ToxxapHass ONAcHOCTb IEPEHAIPSKEHUSI, B 3aBHCUMOCTH OT KOHKPETHBIX
YCIOBHM, MOXET MPOSBIATHCA B  CIEAYIOIIEM: MOBBILIEHHH BEPOSTHOCTH
BO3HMKHOBEHUSI KOPOTKOIO 3aMbIKaHHs; YBEJIWYEHUUM TOKOBOW HAarpy3ku Ha
OTIEIBHBIX Yy4YacTKax »JJIEKTPUYECKOM LEeNu U BO3MOXXHOCTH BO3HMKHOBEHUS
neperpy3Ky; NOBBIILIEHNUN TEIJIOBBIIETIEHUS B 3JIEKTPOHATPEBATEIbHBIX YCTPOUCTBAX;

IMOBBIICHHUH BEPOATHOCTU BO3HUKHOBCHUA aBapHﬁHBIX PECKHUMOB B BHCKTpOHpI/I60an

3]

Henpagunvnaa 3IKkcnayamayus, KOHCHMPYKMUGHbIE  HEOOCMAMKU U
HeUCnPAeHOCmU IJ1eKMPOU30eIUll

[Toxapnass 0€30MaCHOCTb  JJICKTPUYECKUX MPUOOPOB  HampaBieHA Ha
o0OecrieueHue MPaKTUIECKOW HEBO3ZMOKHOCTH 3aropaHusi, Kak caMOro M3Jeus, TaK U
OKpYXarome ero cpeapl, YTO JOJDKHO OO0ECHeYMBaThCA  KOHCTPYKIIHMEH
AJIEKTPOINPUOOpPa, BHIOOPOM  KOMIUICKTYIOIIMX  M3JCIUHA W MaTepUalioB ¢
TeMIEPATYPHBIMU XapaKTEPUCTUKAMU, COOTBETCTBYIOIIUMHU TEIJIOBOMY PEXKUMY
pabotel. Ilpu 9STOM  XapakTepUCTHKAMH  TOXKApOOE30MaCHOCTH  SIBJISAETCS
COOTBETCTBHE TEeMIIEpaTypbl Ha OCHOBHBIX 3JEMEHTAX JJIEKTPUUECKOTOo Mpuodopa
JIOTTYCTUMBIM 3HAU€HHUSM, KaK B paboyeM, TaK U B aBApUHHOM PEKHUME €ro padoTHhI.

Bo3HuKHOBEHHE TIOKAPOB OT DJIEKTPUUECKUX MPUOOPOB MOXKET OBITh
OoOyCJIOBJIEHO:  KOHCTPYKTHMBHBIMH  HEIOCTAaTKaMH,  HapylIeHUEM  MpaBWII
AKCIUTyaTallMi; HEKAYeCTBEHHBIM JHEProcHaOkKeHueM (Pe3KUMH KOJICOaHUSIMHU
HaIpsDKEHUST B DJIEKTPUUECKOM CETH, YTO MOXET NPUBECTH K BO3HUKHOBEHUIO
aBApUUHBIX PEXKUMOB).

OCHOBHBIMM TIPUYMHAMHU BO3HUKHOBEHHSI TOXApPOB OT AJIEKTPUUYECKUX
W3JICJIUN SIBJISIFOTCS: KOPOTKOE 3aMbIKaHUE B MIPUOOpAX U MIHYpax MUTaHUs, OOJIBIIOE

NepexoaHOE CONMPOTUBIIEHUE, IEPETPY3Ka, UCKPEHHE, HAPYIICHHUE TEIJIOBOTO pexXruMa
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paboTel  snekTporpubopa  (YXYAIICHHBIM  TEIJIOOTBOJ), HEMOCPEICTBEHHOE
CONPUKOCHOBEHHE HArpeThIX TOBEPXHOCTEH AIEKTPONPUOOPOB C TOPIOYUMHU
MartepuajiaMH;  BO3JICUCTBUME TEIJIOBOTO  HM3JIyudeHus mnpudbopa (Hampumep,
AJIEKTPOOOOTpEeBaTENs) HAa TOPIOYME MaTEPHANIbl; BBUIET PACKAJICHHBIX YaCTHII,

00pa30BaBIIMXCS B pe3yiIbTaTe aBapUHHOTO peknMa [3].

3. Opranu3anus NpoPpUIAKTHKH MOKAPOB
3.1. O01He MoJI0KEeHUs

Oprannzanus poUIAKTUKU MOYKapOB oT AKCILTYaTUPyEMOTO
AIEKTPOOOOPYIOBaHUS HAXOJUTCS B KOMIIETCHIIMM JIMIA, WIH YNPaBIAIONICH
KOMITaHUU, OTBETCTBEHHBIX 3a OOECMEUYEHHE MOKAPHOM 0e30macHOCTH Ha OOBEKTE
3alIUTHI, €CJIM UHOE HE ONPEIEICHO PYKOBOJAUTEIEM OpraHU3aLlUH.

B cootrBerctBuM ¢ [15] OTBETCTBEHHBIA JOKEH WMETh. TEXHHUYECKHUE
nacropTa OCHOBHOTO ANEKTPOOOOPYIOBAHHUS, KYPHAJIBI yyera
AIEKTPOOOOPYIOBaHUS C TIEPEUUCIEHUEM OCHOBHOI'O 3JIEKTPOOOOPYJAOBAHUS U C
YKa3aHUEM €r0 TEXHUYECKUX JAaHHBIX, HHCTPYKIUU I10 SKCIUTyaTallul U TEXHUYECKUE
MacrnopTa 3aBOJIOB-U3TOTOBUTENEH, cepTU(dUKATh HA 00OpYAOBaHUE M MaTEpHAIbI,
nojJIeKaIue 00s3aTeNIbHOM cepTU(UKAIMKU, MPOTOKOJBl U aKThl MCHBITAHUN H
W3MEPEHUN, PEMOHTa M TEXHHUYECKOTrO OOCITYy>KUBaHUS OOOPYIOBaHUS, >KypHaI
ne(eKTOB U HEMOJIAJIOK Ha JIEKTPOOOOPYI0OBAHUH, TIPOU3BOICTBEHHBIE MHCTPYKIIHH
M0 JKCIUTyaTallMy 3JIEKTPOYCTAHOBOK, MHCTPYKIMU TO TOXKapHOM OE€30MacHOCTH,
MHCTPYKUHMM 110 MPEAOTBPALCHUIO MW JMKBUAAUMU aBapuil. Bce wuHCTpyKuu
pa3palaThIBAlOTCI C YYE€TOM BHUJOB BBIMOJHAEMBIX pPabOT U  yTBEPKIAIOTCS
pykoBoauTeneM opranuzanuu. [lopsaok xpaHeHUs TOKYMEHTAIIMU yCTAHABINBACTCA
PYKOBOJUTEIIEM OPraHU3aLIUH.

JlokyMeHTalus JoJI)KHA IepecMaTpuBaThes He pexe 1 pa3a B 3 roaa.

Bce wu3MmMeHeHMsT B 3JIEKTPOYCTAHOBKAX, BBINIOJHEHHBIE B  IPOLIECCE
AKCIUTyaTalli, JOJUKHBI CBOCBPEMEHHO OTPa)XaThCsl HA CXEMaxX M 4YepTexkax 3a
MOANMCHI0 OTBETCTBEHHOI'O 3a AJIEKTPOXO3AUCTBO C YKA3aHUEM €r0 JOJDKHOCTH H
J1aTbl BHECEHUSI U3MECHEHUS.

CoOTBETCTBUE DJIIEKTPUYECKHX CXeM (DaKTUYECKUM DKCIUTYyaTallMOHHBIM

JIOJKHO MPOBEPATHCS HE pexe 1 pasza B 2 roja.
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B cootBerctBuuM ¢ [15] mpoBepka yCTpOMCTB 3allIMTHOTO OTKJIFOYEHUS
IPOM3BOJUTCS HE pexe | pa3za B KBapTail.

Jlis [pyrux anmapaToB 3allUThl PEKOMEHAYETCS MPOBOIUTH MPOBEPKY HE
pexe | pasa B kBapTan.

[IpoBepky COCTOSIHUSI TEPMOMHAWKATOPOB U TEPMOCHUCTEM PEKOMEHIYETCs
IpoBOAUTH | pa3 B KBapTal.

TennoBU3MOHHYI0  JMAarHOCTUKY  3JEKTPOOOOPYIOBAHUS  PEKOMEHIYETCs
IIPOBOJUTH HE pexe | pasa B roa.

Pexomenayercss mpoBOJIUTh BHEIJIAHOBOE NPOQPHIAKTHYECKOE OOCIIE0BaHUE
OTAEIBHBIX 3JIEMEHTOB 3JEKTPOOOOPYAOBAaHUS MOCIE KAXKAOI0 HUX PEMOHTA MU
3aMEHBI.

PekoMenayercss mepen MPOBEIEHUEM OYEPETHOTO WM  BHEIJIAHOBOTO
o0clleZIoOBaHUSI O3HAKOMHUTBCS C JaHHBIMH MpPEAbIIyIIero o0cieoBaHus. ITO
MO3BOJIUT TPOCIEIUTh TUHAMUKY TOXKAPHOM OMACHOCTH 3JIEKTPOOOOPYIOBAHUS U
CBOEBPEMEHHO IPEIOTBPATUTh MOKAPOOHMACHYIO CUTYAIIHIO.

HenocpeactBeHHO — mpoUIAKTUYECKHIT  OCMOTpP  3JIEKTPOoOOOpYyI0BaHUS
OPOBOANUT KBAJIM(UUMPOBAHHBIN clienuanucT OOCITYyXUBAIOUIEH OpraHu3alnuu
COBMECTHO C OTBETCTBEHHBIM 32 MOKapHYIO MPODUIAKTUKY Ha OOBEKTE.

Bce onepanuu ¢ anekTpooOopytoBaHHEM (MOHTaX amapaTroB IEKTPUUECKOM
3alIUThl, TEPMOUHIUKATOPOB, TEPMOCUCTEM, NPOMUIAKTUIECKOE OOCITyKHBaHHE,
PEMOHT, 3aMmMeHa) JOJDKHBI MPOBOJUTh  KBaJU(UIUPOBAHHBIE  CHEIUAINCTHI

oOCTy>KUBAIOIIEH OpraHu3allnu.

3.2. lIpopunakruyeckue MepoONnpUATHS

K npodunaktruueckum MeponpUATHSIM MO TPEAYNPEXKICHUIO MOXKAPOB OT
AIIEKTPOOOOPYIOBAHUS JKUJIBIX M OOILECTBEHHBIX 31aHUM CIIETyeT OTHECTH:

- IEPUOJNYECKUI KOHTPOJb COCTOSIHUS M paboOTOCIOCOOHOCTH anmnapaToB
3aIIUTHI DJIEKTPUUECKOMN CETH;

- IPUMEHEHNE TEPMONHINKATOPOB U MEPUOINYECKUN KOHTPOJIb UX COCTOSHHUS;

- IPUMEHEHNE TEPMOCHUCTEM;

- IEPUOINYECKOE IIPOBEJCHNE TEIUIOBU3UOHHOU JUAarHOCTUKH

AKCILTYaTHPYEMOTO AIEKTPOOOOPYIOBAHUS;
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- KOHTPOJIb COCTOSIHUS UCIOJIb3YEMBIX 3JIEKTPONPUOOPOB, SIEKTPONPOBOAKU U
ANEKTPOYCTAHOBOYHBIX U3JICIIHM.

Crnenyetr OTMETUTD, YTO NEPE] NEPBUYHON YCTAHOBKOW TEPMOMHANKATOPOB HA
AIIEMEHTHI 3JIEKTPOOOOPYNAOBAaHUS HEOOXOAMMO COOCTBEHHHKY 3JIEKTPOYCTaHOBKU
WIM  OKCIUTyaTUPYIOLIEH  OpraHuM3alud  pa3padoTarb  MPOEKT  MOHTaXa
TEPMOWH/IUKATOPOB C YKa3aHUEM TOUYEK UX MOHTaXka U TUIIOB.

[IpoekT MOHTa)ka TEPMOUHIMKATOPOB JOJKEH OBITh BKIIIOUEH B IEpPEUYCHb
OCHOBHOM TEXHUYECKOW JOKYMEHTAIUU 3AIIHUIIAEMON 3JIEKTPOYCTAaHOBKH.

[Ipu mocnemyromeM TPOBEACHWH PEMOHTHBIX paboOT ¢  3aMEHOM
TEPMOMHIUKATOPOB JIOJHDKHO OCYHIECTBJISTH B COOTBETCTBUUM C TPEOOBAHUSIMU,
pa3paboTaHHOIO MPOEKTa MOHTAXKA.

YCTaHOBKY  TEpPMOMHIMKATOPOB  JOJDKEH  INPOU3BOAMTL  IIEPCOHAI,
JOMYIICHHBI K paboTe B JEUCTBYIOUIUX JJICKTPOYCTAHOBKAX, HWMEIOMIUI
HEO0OXOMMbIE 3HAHUS U HABBIKM MOHTa)Ka TEPMOUHIUKATOPOB.

MoOHTa)X TEPMOMHIMKATOPOB, CIEAYET MNPOU3BOAUTH HA OTKIOYEHHOM
3JIEKTPOOOOPYIOBAaHUM (HAIPUMEP, BBIBEICHHOM B PEMOHT, MPU HNEPUOAUUYECKOM
WIA BHEIUIAHOBOM TEXHMUYECKOM OOCIy>KMBAaHUU U T.J.) ¢ coOmoaeHueM llpasun no
OXpaHe TPyAa NPHU IKCIUTyaTallu AIEKTPOYCTAHOBOK.

TepMOMHIUKATOPBI, IPEUMYILIECTBEHHO, CIECIYET pa3MEIlaTh Ha KOHTAKTHBIX
COCIMHEHUAX M  KOHTAaKTaX  pPAaCHpEACIIMTENbHBIX  YCTPOMCTB;  JOIYCTHMO
pa3MelIeHHe Ha KOpITycax HEKOTOPOro 3JIEKTPOOOOPYIOBaHMs, a TaKkKe MHBIX
AJIIEMEHTAaX AJIEKTPOYCTAHOBOK.

TepMouHIUKATOPBI HEOOXOAMMO pa3MellaTh TaK, YTOObl OHU OBLIM XOPOILIO
BUJIHBI TIPU  BHU3YaJbHOM KOHTPOJE COCTOSHHSI TIOKapHOM  O€30macHOCTH
AIEKTPOOOOPYI0BaHUSA, B YACTHOCTH, TEPMOUHIMKATOPHBIE HAKIEHUKU CIEAyeT
pa3Meniatb TakuM o0pa3oM, 4TOObI TEPMOMHAMKATOPHBIE METKH TeMIepaTypHOU
mKanbl ObUIM  XOpOLIO BHUAHBI MpH MPOBEACHUHM BU3YaJbHOIO OCMOTpA
AIEKTPOOOOPYA0BaAHUS.

[Ipu pa3menieHUM TEPMOMHIMKATOPOB CIEAyeT u30eraTb KOHTaKTa HX
MOBEPXHOCTU C BJEMEHTaMH, KOTOPbI€ CIIOCOOHBI BBI3BATH MX IOBPEKACHHE B
pe3yJIbTaTe MEXAHUYECKOIO BO3ACHCTBUS.

[lepen MOHTa)KOM TEPMOMHIMKATOPHBIX HAKJIEEK, HEOOXOIUMO MPOU3BECTH UX

BHEIIHUM OCMOTP Ha MpPEAMET OTCYTCTBUS IOBPEXKACHUU. TEpMOMHIMKATOPHBIE
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METKH TEeMIIepaTypHOH IIKaJIbl HAKJICUKU HE JOJKHBI UMETh OTMETOK JOCTHUKEHUS
HA3HAYEHHBIX TeMIiepatyp (He JOKHO ObITh U3MEHEHHS 1IBETa METOK).

Hanecenne TepMOMHINKATOPOB HEOOXOAMMO MPOU3BOJIUTH B COOTBETCTBUH C
WHCTPYKITUEH TI0 SKCIUTyaTaIlliy TePMOUHIUKATOPA.

B mporecce MoHTa)ka He JOMMyCKaeTCs:

- MEXaHUYECKOE TTOBPEKICHUE TEPMOUHIUKATOPHOM HAKICHKY;

- HAHECEHHE TEPMOUHJMKATOPOB Ha DBJEMEHTHl  3JEKTPOOOOpYAOBaHMS,
HAXOISAIITUECS IO/ HAMIPSHKEHUEM;

- pa3MeIeHne TEPMOWHIUKATOPOB B  HEMOCPEICTBEHHOW OJM30CTH  OT
HarpeBaTeIbHBIX PUOOPOB.

B kypHane yka3pIBaeTcsi MECTO HAHECEHUS TEPMOWHIUKATOpa, Wpees
cpalaTbhIBaHUsA, UCXOAHOE COCTOsSIHUE (I[BET, rPaJyMpOBKa M T.II.), JaTa HAHECEHUS,
CPOK HCIIOJIb30BaHUSI WM JaTy 3aMCHBI.

CocrossHUE TEPMOMHIUKATOPOB CJEAYET TMPOBEPATh TYTEM BHU3YaIbHOTO
OCMOTpa IEKTPOOOOPYIOBAHUS C COOJIIOICHUEM TPeOOBaHUM MTpaBUII OXpaHbl TPY/ia
(B mepuo 1 BHITIOJIHEHHUS TIJIAHOBBIX, BHETJIAHOBBIX OCMOTPOB, B TIEPHO/] BHIMIOJTHEHUS
PEMOHTHBIX padoT).

[TepnoanaHOCTH ocMoTpa 3IEKTPOOOOPYTOBAHHSI, 3aIUTIIEHHOTO
TEPMOWHIUKATOPAMH,  yCTAaHABIMBACTCS  OPTaHU3AIMOHHO-PACTIOPSIUTEIHLHBIM
JOKyMEHTOM  COOCTBEHHHMKA  JJICKTPOYCTAHOBKH  WJIM  SKCIUTyaTHPYIOIICH
OpTraHU3AIMECH.

[Ipu mpoBeseHUU BU3YyaIbHOTO OCMOTpPa 0CO00€ BHUMAHHE CIEAYET YIEISATh
OTCYTCTBUIO MEXaHWYECKUX TMOBPEKIACHUN TEPMOMHIMKATOPOB, UX OTKICHUBAHHIO
WM OTCJIAauBaHUIO, CPaOATHIBAHUIO TEPMOUHINKATOPHBIX METOK.

OcHoBaHueM ISl BBIBOJIa OOOPYJIOBAaHUS B PEMOHT SIBJISICTCS TIPEBBIIIICHUC
TEeMITepaTypPhl DJIEMEHTOB AJIEKTPOOOOPYTO0BAHMUS.

[TpodunakTuyeckrne MEponpusTUS MPEACTABICHBI B TA0IHIIE 3.
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[IpodunakTuyeckne MeponpusTUSI

Tadomuma 3

Pexomennyemas .
Texnuuyeckue cpeacraa IIpoduaakTnyeckoe MmeponpusiTue JeiicTBHS NIPU O0HAPYKEHUH HEUCIIPABHOCTH
NEePUOANYHOCTH
ABTOMaTHYECKHUE Busyanbnblii o0cMOTp. 1 pa3 B kBapran | [Ipu oOHapykeHUU HEWCIPABHOCTHU MPOU3BECTU
BBIKJIFOYATEIIN He nomxHo ObITh nedopManuu Kopmyca, MU3MEHEHHS 3aMeHy amnmnapara
LBETa M OIUVIABJICHUS H30JSLUU IPOBOJIOB, CIEIOB
neperpesa (MU3MEHEHHUS 11BETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBUS  IMAapaMETpPOB  ammapara,
YKa3aHHOM B MapKHpOBKE MapaMeTpaM 3JIEKTPUYECKON
CETH 110 HANPSKEHUIO U TOKY.
[TpoBepka pabOTOCTIOCOOHOCTH.
YerpoiictBa 3aluThl | Bu3yanbHbI 0CMOTD. 1 pa3 B kBapran | [Ipu oOHapykeHHUH HEHCIIPAaBHOCTU IPOU3BECTU

mudpepeHIATBHOTO TOKA

He nomxHo ObITH nedopmanuu Kopmyca, U3MEHEHUs
LBETa M OIUIABJIEHUS U30JSIIMKA IIPOBOJOB, CIIEJOB
neperpena (MU3MEHEHMsI L{BETa) KOHTAKTOB.

[IpoBepka  COOTBETCTBUS  NIapaMeTpOB  ammapara,
YKa3aHHOM B MAapKHpOBKE IapaMeTpaM 3JIEKTPUUECKOMN
CeTH M0 HANpPsKEHUIO, TOKY, Au(PepeHnnanbHOMy
TOKY.

[TpoBepka pabOTOCTIOCOOHOCTH C TOMOIIBIO KHOIKH
«Tect». IIpu HaxxaTuu Ha KHONKY «TecT» yCTpOUCTBO
JIOJDKHO CpadoTaTh.

3aMEeHy yCTpOHCTBa

VYcrpoiicTBa  3alMTBI  OT
JyTOBOT'O npobos
(ucKpeHus)

BusyanbHelii 0CMOTD.

He nomxHO ObITH nedopManuu Kopmyca, MU3MEHEHHs
[[BETa M OIUIABJIEHUS U30JSIIMHA IIPOBOJOB, CIIEJOB
neperpeBa (M3MEHEHUS 11BETa) KOHTAKTOB.

IIpoBepka  COOTBETCTBMS  @IapaMETpOB  ammapara,
yKa3aHHOM B MapKHpPOBKE MapaMerpam 3JIeKTPUUYECKOi
CETH I10 HANPSKEHUIO, TOKY.

[TpoBepka pabOTOCIOCOOHOCTH C TIOMOIIBID KHOIKH

1 pa3 B kBapTain

[Ipu obHapy>keHUU HEUCIIPAaBHOCTU MPOU3BECTH
3aMEHYy yCTPOMCTBA
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TexHu4eckne cpeacrea

IIpopuniakTuyeckoe MeponpusiTue

Pexomennyemas
NepPUOANYHOCTH

JelicTBus Ip¥ 00HAPY/KEHNH HEHCIIPABHOCTH

«Tect» wiIM mnpu MOMOLIM TECTOBOIO YCTPOICTBa,
BXOJSIIETO B KOMIUIEKT mocTaBku. [lpum Haxkatuu Ha
kHonky «Tect» ycTpoiictBo momxHO cpaboTath. [Ipu
BKJIIOUEHUU  TECTOBOI'O  YCTpOIICTBA B  PO3ETKY
3alMIIAeMOH IeNH YCTPOMCTBO JOHKHO CpabOTaTh.

YerpoiictBa  3amuThl  OT | BusyanbHblll OCMOTP. 1 pa3 B kBaptann | IIpu oOHapyXKeHUU HEUCIPABHOCTH MPOU3BECTH
IIEPEHAIIPSKECHUS He nomxHO ObITH nedopmanuu Kopmyca, U3MEHEHUs 3aMEHy yCTpOHCTBa

LBETAa M OIUIABJICHUS M30JSLUU IPOBOJOB, CIEIOB

neperpena (MU3MEHEHMsI L{BETa) KOHTAKTOB.

IIpoBepka  COOTBETCTBUS  IApaMETPOB  ammapara,

YKa3aHHOM B MAapKHMpOBKE IIapaMeTpaM 3JIEKTPUUYECKOMN

CETH 10 HANPSKEHUIO, TOKY.

TepmonnaukaTopsl BusyanpHelii ocMOTD. 1 pa3 B xBaptann | IIpu oOHapy KeHUH MEXAHUYECKUX

OTCcyTCTBHE MEXaHUYECKUX MTOBPEKICHUM. HOBPEKICHUN W WCTEYECHUS CpoKa

IIpoBepka CpOKOB 3KCILTyaTallUd TEPMOMHIUKATOPOB B JKCILTyaTaluu IIPOU3BECTU 3aMeHy

COOTBETCTBHUH C JIOKYMEHTALIMEN U3TOTOBUTEIIS. TEPMOUHANKATOPA.

OTtcyTcTBHE U3MEHEHUS 1IBETA TEPMONHIUKATOPOB. B ciyyae U3MEHEHUs 1BETa
TEPMOMHANKATOPANIPOU3BECTH  JACUCTBUSA IO
pazgeny 4.3  HacToAmMX ~ METOAMYECKHX
PEKOMEHTalHi.

Tepmocucremsl BusyanbHelii 0CMOTD. 1 pa3 B xBaptan | IIpu oOHapy>KeHUH MEXaHUYECKUX

OTcyTcTBHE MEXaHUYECKUX MTOBPEKICHUIN TaTYUKOB. MTOBPEXACHUN W VCTEUYECHUS CpoKa

IIpoBepka  CpPOKOB  JKCIUlyaTalud  JaTYMKOB B JKCIUTyaTaly IIPOU3BECTU 3aMEHY TaTYUKOB.

COOTBETCTBHUH C JIOKYMEHTALIMEN U3TOTOBUTEIIS.

OtcyrcTBUE U3MEHEHUS LBETa OILIABJICHU,

nedhopmariu.

TernoBu3noHHas IIpoussectu TEIJIOBU3UOHHYIO muarHoctuky | He pexe 1 pazaB | Ilo pe3yabpTaTtaM TEIIOBU3MOHHOIO
JMAarHOCTHKA JKCILTyaTUPYEMOTO ANEKTPOOOOPYTOBAHUS B roJ o0cie10BaHUS COCTaBISIETCS POTOKOI.

COOTBETCTBUM C [6] wWIM Jpyroil arTecTOBaHHOMN
METOIUKON TEINIOBU3UOHHON JUArHOCTHKH.

IIpoTokONn JOMKEH COAEPKaTh CIEAYIOIIYIO
nHpopmanuo:
- HAaUMEHOBaHUE W

aZpec  OpraHu3aluu-
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TexHu4eckne cpeacrea

IIpopuniakTuyeckoe MeponpusiTue

Pexomennyemas
NepPUOANYHOCTH

JelicTBus Ip¥ 00HAPY/KEHNH HEHCIIPABHOCTH

UCTIOJTHUTEJIS;

- HOMEp JIMIICH3WM W aKKpeAWTAalluh Ha
IpoBeJCHNE JaHHOro BUAa paboT ¢ yKazaHUEM
JaThl BBIJAYM, PETHCTPAIMOHHOTO HOMEPA,
HAaMMEHOBAHUS OpTraHa BbIIABIIETO JTUIEH3UIO U
MIPOBOIUBIIIETO aKKpEIUTAIIHIO, Cpoka
JICHUCTBUS;

- HOMEp OT4YeTa, HOMEp OJK3eMIUIApa M Jary
(cpokw) rpoBeAcHUS PabOTHI;

- HaMMEHOBaHME OOCJIEIOBAHHOTO OOBEKTa M
€ro ajipec;

- CHHCOK UCHOJHUTEICH ¢  yKa3aHHEeM
KBTI (UKALIVH;

- MepevYeHb CpelCTB M3MEPEHUI
UCIIONB30BAaHHBIX  MpU  00OCJelNOBaHUU, C
yKa3aHHUEM JaThl TIOBEPKU;

- 1enb oOcnenoBanus (ONpeneseHne MoXapHOH
OMACHOCTH) U 00BEKTHI o0OcienoBaHus (yka3aTh
KaKoe AIIEKTPOOOOPYIOBaHHE 3/IaHus
MOBEPTATIOCH OOCIIETOBAHUIO);

- XapaKTepUCTHKU OOBEKTOB OOCIEIOBAHUS
(cocTosiHME ANEKTPOoOOOpYyI0BaHUS,
HanpsOKEeHUE, TOK HAarpy3KHU U T.11.);

- pe3ymbraThl  oOciemoBaHUs  (CTENCHB
neEeKTHOCTH (ToxapHOi OITaCHOCTH),
TEPMOTPaMMBbl M COOTBETCTBYIOIIIME UM
(dboTonzo0paxkeHusi, COHCOK Je(eKTOB MO0
CTENEeHU UX MOXKAPHOI OMacHOCTH).
CopepxaHre MPOTOKOJIA MOXKET JOMOJTHATHCS B
3aBUCHMOCTH OT 00CJIeTyeMOT0 00BEKTa.
PasBuBimecst  nedekthl U AeeKThl  Ha
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TexHu4eckne cpeacrea

IIpopuniakTuyeckoe MeponpusiTue

Pexomennyemas
NepPUOANYHOCTH

JelicTBus Ip¥ 00HAPY/KEHNH HEHCIIPABHOCTH

HAYaJIbHOM CTaJMU pa3BUTHS PEKOMEHIOBAHO
YCTpaHATL B XOAC IIJIAHOBOI'O OTKIIHOYCHHUA
AIIEKTPOOOOPY TOBAHHUSL.

B cnyuyae oOHapykeHHs 30HBI C aHOMaJbHBIM
I0)KaPOOIACHBIM TTOBBIIIIEHHEM TEMIIePaTyphl
MpOM3BECTH  JIeHCTBUS 1o  pasgeny 4.3
HACTOSIIIMX METOJNYCCKUX PEKOMEHIAITHIA.

DKcmtyaTupyemble
AIIEKTPOIIPHOOPEI
ANIEKTPOYCTAaHOBOYHbIE
U3JICTIHS

BusyanbHslii OCMOTD ANEKTPONpUOOpPOB u
JIEKTPOYCTAaHOBOYHBIX ~ M3JENUM  (3JIEKTPUUYECKHX
PO3ETOK).

He nomxHo ObITH nedopmanuu Kopmyca, U3MEHEHUs
LBETA W OIUIABJICHUs W30JIILUU IIPOBOJOB U IIHYPOB
NUTAaHUSA, CIEJOB TIeperpeBa (M3MEHEHHs I[BETa)
KOHTAaKTOB.

He nomxHO OBITH MOBpPEXIEHUS M30JSLMU IMUTAIOLINX
IIPOBOJIOB U NIHYPOB ITUTAHUS.

Po3eTkn m0KHBI OBITH HAJASKHO 3aKpEIJICHbI, He
JOJDKHBI ~ MMETh  OIUIABJICHUH M MEXaHMYECKHUX
MTOBPEXKICHUM.

ITpoBepka COOTBETCTBHS MapaMETPOB AIIEKTPOIPUOOpA,
YKa3aHHOM B MapKUPOBKE IapaMeTpaM 3JIEKTPUYECKOU
CETH 110 HAIIPSKEHUIO U TOKY.

Hcnonb30BaTe 3IEKTPONpUOOp MO HA3HAYEHHUIO B
COOTBETCTBUH C MHCTPYKIMEN M0 IKCILTyaTal|H.

[Tepen kaxapiM
BKITIOYCHUEM
3JeKTponpudopa
Y BO BpeMs
IKCILTyaTaluu

[Ipn oOHapy>K€HUM HEUCHPABHOCTH BBIBECTU
npubOp U3 IKCILTyaTaLUH.

[IpousBecTy PEMOHT WM 3aMEHY HEUCIIPAaBHOIO
JIEKTPOOOOPY IOBAHHUS.
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3.3. eiictBusi mnpH  OOHAPYKEHUM  ABAPMHHOI0  pexXuUMa B
3JIEKTPOOOOPYA0BAHUM

ABapuilHbINl peKUM pabOThl IKCILTYaTUPYEMOTO 3JIEKTPOOOOPYIOBAHUS MOMKET
MIPOSIBJISITHCS. B BUJIE CPAOOTKH anmapaToB AJIEKTPUUECKON 3aIUTHI CETH, N3MEHEHHUS
[[BeTa TEPMOMHIMUKATOPOB, OOHAPYKEHHsS 30H AaHOMAJIBHOTO HArpeBa 3JEMEHTOB
AIIEKTPOOOOPYIOBAaHUS TMPHU TEIJIOBU3MOHHON JTUArHOCTHKE, CPaOOTKU JaTYUKOB
tepmocucteM. Kpome Toro, 06 aBapuitHoM pexxume padoThl 3IEKTPOIprOOopa MOKET
TOBOPUTH TMOSIBJICHHE HA €r0 MOBEPXHOCTH, IIHYPE M BWIKH ITHUTAHMS OIUIABJICHMI,
aepopMaIi Kopiryca, BOSHUIKHOBEHHH MpU paboTe HEXapaKTEPHOTO IIyMa M 3amaxa
TJIABSIIENCS U30JIALMH.

[Ipu3Haku aBapuiHOrO pexuMa padoThl AMEKTPOOOOPYIOBAHUS U IEUCTBUS TIPU

UX OOHAPY>KEHUU TIPEICTABJICHBI B TabuIle 4.
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Taomuna 4
[Tpu3Haky aBapHitHOTO peKuMa paboThI JIEKTPOOOOPYAOBAHUS U ACHCTBUS IPU UX OOHAPYKECHUH
IIpu3Hak aBapuiiHOT0 pexuMa Bo3moxkHas npuyuHa Pexomenayemsble neiicTBust
CpaboTast aBTOMaTHYECKUN BBIKITIOYATEITh KopoTtkoe 3aMbIkaHu€ B LIETIH. Oran 1.
[leperpy3ka B 1enu. - YCTaHOBUTH KaKOW THII ammapaTa 3aliuThl cpaboTall (aBTOMaTHYeCKUn
BBIKJTIOYATENb, yCTPOMCTBO  3amUThl  JAUPPEPEeHIIUATBHOTO  TOKa,
Cpabotano YCTPOMCTBO 3alUThl | YTEUKa TOKa. YCTPOMCTBO 3aIUTHl OT TMEpPEHANPSIKEHUs, yCTPOMCTBO 3allUThl OT
¢ hepeHIMaTBEHOTO TOKA JIyTOBOTO TMpo00si (MCKpEHHs)) WM MO KaKOMy KaHaly MPOU30ILIO0
cpabarbiBaHKe, €CiIu MprOOP KOMOMHUPOBAHHBIN, T.€. 00BEIUHSIET B ceOe
Cpaboramo  ycrpoiicTBO  3amuThl  OT | JlyroBoit JIBa U 00Jiee TUTIA 3aIUTHI;
JYTOBOTO MPOo00st (MCKPEHMs) po6oH(IIocie 10BaTENbHEbIIH, - YCTQHOBHUTH OOCTOSITENLCTBA MPHU KOTOPHIX MPOHU3OILIO OTKIIOUYECHHE.
HapajuleibHbli, HA 3eMJII0) Wi | UTO IPOM30LLIO HpPEX OTKIIOYEHHEM (IOAKIIOYCHUE WM OTKIIIOYECHHE
UCKPEHHE. noTpeduTens, MepliaHie CBeTa, aHOMallbHasi paboTa IEKTPONPUOOPOB U
1.11.)? Kakue Harpy3ku ObUIM MOAKIIOYEHBI U ObUd B pabore? Korma u
Cpabortano  yctpoiictBo  3ammuThl  OT | [lepemanbl HanpsHKeHUS CKOJIbKO pa3 CpabaTbIBaJIU allapaThbl 3alIUThI?
HepEHAnPSKEH S - TPOBECTH BHU3YAIBHBI OCMOTP SJEKTPOOOOpPYIOBaHUsS (IIHYPHI

NIUTaHWs,  PO3ETKH,  BBIKJIIOYATENHM,  KOHTAKTHBIE  COCIMHEHUS,
COEIMHUTENIbHbIE KOPOOKH, 3JEKTpONpHOOpbl) HAa HAJIWYME BUIUMBIX
MOBPEXACHUN (M3MEHEHHE IBETa WM OIUIABJICHUE W30JIALUHU, CIENbI
TEPMHUECKOTO BO3JIEHCTBUS B pe3ysibTare KOPOTKOIO 3aMbIKaHHUS,
UCKPEHMUS, IEPETPY30K);

- €CIM TpPU BU3YAIbHOM OCMOTpPE OOHApY>KEHBl MOBPEXKACHUS, TO

HEOOXOIMMO TPUCTYHNUTh K YCTPAaHEHHUIO TPUYMH  BBISBIEHHBIX
MTOBPEXKICHUI " PEMOHTY (3ameHe) ITOBPEXKIEHHOTO
3JIEKTPOOOOPYI0BAHMS;

- €CJM TpH BU3YaJIbHOM OCMOTpE MOBPEKICHUS HE OOHApY>KEHBI, TO
HE0OX0IMMO MPENTH K 3Tamy 2.

Orarm 2.

[TpoBepuTh HaIEKANTYIO PabOTY armapaTa 3amuTh.

- JJIs yCTPOMCTBA 3alllUThl OT IMEPEHANpPSDKEHUs] M3MEPUTh 3HaueHHe
HaNpsDKCHUsT NHUTaonme cetn. Eci 3HaueHHe MUTArOIIEro HampsHKCHUs
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IIpu3Hak aBapuiiHOTO pexxuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBust

CeTH BBIXOJUT 3a JMANa30H YCTaBKU ammapara (HW)Ke HMXKHEro mpeseina
WIN BBIIIE BEPXHEro), TO Mmpobiiema B ceTH. Eciau 3HaueHue MUTAOLIETo
HAIpPsDKEHUS CETH JIEKUT B JUAla3OHE YCTAaBKH, TO Aalmapar 3aliuThbl
HEHCIIPaBEeH U er0 He0OXOAUMO 3aMEHUTH;

- JUIsl YCTpOMcTBa 3auThl AU PEepeHIINaTIbHOIO TOKa B COOTBETCTBUU
co crangaptamu [/, 8] B KOHCTPYKLUMHU IOJKHO OBITH HPEIYCMOTPEHO
TECTOBOE YCTPOHCTBO (KHOIKA), KOTOpoe OOecneyuBaeT IpPOBEPKY
paboTocroco6HOCTH anmapara. Taxxe MOKHO IIPOBEPUTH
paboTOCIIOCOOHOCTh YCTPOHCTBA € TMOMOILIBIO NPUOOPOB IPOBEPKU U
U3MEpPEHUs] MapaMeTpoB YCTPOMCTB 3allUTHOrO OTKIouYeHus. Eciou
anmapar 3al{UThl HEUCIPABEH, ero HEOOXOMMO 3aMEHHUTb.

- N YCTpPOMCTBAa 3allUThl OT JYrOBOIO MHpo0OOs IMPOBEPUTH
paboTOCIIOCOOHOCTh ammnapara B COOTBETCTBMM C HMHCTPYKLHMEH 3aBoja-
usroroButens. Hampumep, ¢ moMoIipi0 TECTOBOIO YCTPOICTBA, BXOASILETO
B KOMIUIEKT IIOCTaBKM NpHOOpa, MpU HOMOLIM TECTOBOM KHOMNKH M T.I.
Ecnu annapart 3aiiuTsl HEHCIIPaBEH, €ro HE0OX0IMMO 3aMEHUTb.

- JUIsl aBTOMAaTUYECKOI'O BBIKJIIOYATENsl MPOBEPUTH PabOTOCIIOCOOHOCTD
MEXaHu3Ma pacueIieHus. B3BecTH aBTOMaTH4YECKNUN BBIKIIOYATEb PYKOH
U TOcie OTKIIOYUTH ero. IIpum OTKIIOUEHHM [OJKEH OBbITh CIIBIIIECH
XapaKTEePHBIN MIETYOK.

Ecnu anmnapaTbl 37€KTpUYECKOM 3alIUThl UCHPABHBI, TO HEOOXOANMO
nepenTy K sTamy 3.

Oran 3.

[TpoBepka mpUCOETMHEHHBIX HArPy30K (JIEKTPOIIPUOOPOB).

- MPHUCOEOUHATh K DJIEKTPUYECKOM IENM IOOYEPENHO IO OAHOMU
Harpyske, KOHTpOJIUPYs cpaOaThIBaHMsI alllapaToB 3alUThL;

- NIpU BBISBJICHUU HArpy3KH, BBI3BIBAIOIIECH cpabaTbIBaHME amrapara
3alUTHI, BRIBECTU HArPy3Ky U3 HKCILUTyaTalllH.

Pe3ynbTaThl IpOBEpKH, a TakKe BCE MPOBEJIECHHBIC MPOPHUIAKTHUECKUE
Y PEMOHTHBIE paOOThI T0JKHBI OBITh 3a(UKCUPOBAHBI B KypHAJIE.
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IIpu3Hak aBapuiiHOTO pexxuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBust

TepMOI/IHI[I/IKaTop HU3MCEHUI LBET

Ileperpyska 1emnu.
[1;10X0¥ KOHTaKT.

- BeiBecTu 351ekTpoo0Opy10BaHUE U3 SKCILUTyaTallUy;

- YCTaHOBHUTH OOCTOSTENILCTBA, MPHU KOTOPHIX IPOH3OLIEN IEpEerpeB
(kakue Harpy3Kky ObUIM MOJAKJIIOYEHBI M ObLIN B paboTe, IpU BO3MOXKHOCTH
U3MEPUTH MPOTEKAIOLIHHA TOK C IENBIO BBISABICHHS MIEPErPYy3KN).

- MPOBECTH BU3YAJIbHBI OCMOTpP 3JEKTPOOOOPYAOBaHMS, HAa KOTOPBIil
HaHECEH TEPMOMHJIMKATOP Ha HaJUYMe BHUAWMBIX TOBPEKICHUIM
(U3MeHeHHUe IIBeTa WM OIUIABJICHHUE H30JIALUH, CIEAbl TEePMHUYECKOro
BO3JCUCTBUS B  pE3ylbTaTe KOPOTKOTO  3aMbIKaHUS, HCKPEHUS,
MEPErpy30K);

- €CIIM TIPH BU3YaJbHOM OCMOTpE OOHApYKEHbI NOBPEKICHHS, TO
HEOOXOIUMO TNPUCTYHNUTh K YCTPAHEHHMIO TIPUYMH  BBISBICHHBIX
ITOBPEXKICHUI 51 PEMOHTY (3ameHe) IIOBPEXKIEHHOTO
3JIEKTPOOOOPYIOBAHNUS;

- €CIHM TPH BU3YaJbHOM OCMOTPE TOBPEKACHUS HE OOHApY>KEHBI —
IPOBECTH OLEHKY €ro COCTOSHMSI M BBIIIOJHUTH MPO(PUIAKTHUECKUE
paboThI;

- YIJIUTh CTapblii TEPMOMHANKATOP M HAHECTH HOBBIM.

B xypnane ykazarb Jary oOOHapyXKeHMsI IeperpeBa, IpPHUUUHY,
IpOBe/IeHHbIE PAa0OTHl (PEMOHT, 3aMeHa, NpoQMIAKTHYECKHE pPaboThI),
JaTy  HAHECeHWS HOBOTO TEPMOMHAWKATOpPA, COCTOSHHE HOBOTO
TEPMOMHIUKATOPA (IIBET, TpalyMpOBKa U.T.II.).

[TonyueH curHam mokapHOM OMACHOCTU OT
TEPMOCHUCTEMBI

Ileperpyska.
I1710X01 KOHTAKT.

B ciyyae nomyueHus curHaia o neperpese:

- YCTaHOBUTHb MECTO, I'’I€ IMTPONU3O0ILIO Cpa6aTI)IBaHI/Ie JaTdyuKa,

- 3adukcupoBaTh B OKypHaJe BpeMs, MeCTO W HaMMEHOBaHHE
AIIEKTPOOOOPYTOBAHMUS, HA KOTOPOM IPOU3OIIIO CpadbaThIBAHHE;

- TPOM3BECTH OCMOTp OOOpYyIOBaHMA, IO MPUYHUHE KOTOPOTO
MIPOU30IILIO CpadaThIBAHUE CUCTEMBI,

- M0 pe3ysibTaraM OCMOTpa, B CJIy4Yae BBIIBICHHS HEHCIPAaBHOCTH,
NPOBECTH  PEMOHT, TEXHHYECKOe  OOCIy)XMBaHHE WM  3aMEHY
JIEKTPOOOOPYI0BaHM,
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IIpu3Hak aBapuiiHOTO pexxuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBust

- Ip1 HeOOXOAMMOCTH 3aMEHMUTh JaTYUK C COOTBETCTBYIOLIEH OTMETKOM
B )KypHaJIe.

IIpu [IPOBEICHUU TEIJIOBU3MOHHOMN
IUAarHOCTUKK  OOHAapyKeH  aHOMAaJIbHBIN
Harpes 3JeMEeHTa 3JIeKTPo00OPyAOBaHUS

ITeperpy3ska.
[I;mox0¥ KOHTAKT.

I[Ipu  oOHapyxeHMHM  aBapUHHOTO  TOXKAPOOMACHOro  JedeKTa
3JICKTPOOOOPYIOBAaHUE  HEOOXOJMMO  HEMEUICHHO  BBIBECTH W3
AKCIUTyaTaIlul | TPOBECTH PEMOHTHBIC PaOOTEHI.

[Tocne ycrpaHeHWsT HEHCIPABHOCTEH, NMPHUBEANIMX K BO3HHUKHOBCHHIO
nedekra, PEKOMEHIYeTCS TIPOBECTH IOBTOPHOE  TEIUIOBU3MOHHOE
o0cienoBaHuE JAHHOTO 0OBEKTA.

Pe3ynbTaThl TOBTOPHOW JUArHOCTHKH 3aHECTH B IIPOTOKOJI C YKa3aHUEM
IIPOBEJICHHBIX PEMOHTHO-TIPOPUIAKTHUECKUX PadoOT.

Pexomenyercs MIPOBONTH BHEIUTAHOBYO
JIMarHOCTUKY  OTIENIBHBIX AJIEMEHTOB  3JIEKTPOOOOPYIOBaHUS
KQKJOT0 UX PEMOHTA WJIH 3aMCHBI.

Pe3ynbraThl BHEIUIAHOBOHM JIMAarHOCTHKH 3aHOCSATCS B TPOTOKON C
yKa3aHHeM MTPUIHUHBI 00CIIeT0BaHN.

TCIIJIOBU3MOHHYTO
II0CJIC

[Ipu pabore »sraexTpudeckoro mpudopa
HaOII0/1aeTCsl HE XapaKTepHBIN IIyM, 3amax
IJIAaBSIIENCS N30,

Ilepenaas! HaIpsKEHUS.
Hapymenue
JKCIUTyaTalUu.
HeuncrnpaBHocTh
AJIEKTpoIpudopa

paBuII

OTKIIIOUUTD TEKTPOIPUOOP OT CETH.

OcmoTpeTh TpuOOp Ha HAaTUYKME HEUCIIPaBHOCTEH (OIUIABICHHE WU
MOBPEKACHUE HW3OJIAIMH TUTAIONIETO IMHYpa, jJedopmamus Koprmyca u
T.J.).

[Tpu 0OHapyKEHNN HEUCIPABHOCTH BBIBECTH MPUOOP U3 IKCIUTyaTAIIHH.

[Ipou3BecTr pEMOHT WJIHM 3aMEHY Mpudopa.
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3akJIrouenue

J171s1 IOBBIMIIEHUST YPOBHSI TIOYKAPHOM 0€30MMaCHOCTH 00BEKTOB JKUJIOTO CEKTOPA |
OOIIECTBEHHBIX 3/IaHUN HEOOXOIUMO TPOBEICHUE MEPOIPHUATHH MO TPODUIAKTHKE
MOKAPOB OT 3JEKTPOOOOPYJOBAHHS HA OCHOBE COBPEMEHHBIX BO3MOXKHOCTEU
BEJICHUS MOHUTOPHUHIAa COCTOSTHUSI TMOKapHOM O€30MacHOCTH, SKCILUTyaTHPYEMOIO
AIEKTPOOOOPYI0BAHUS.

K HUM OTHOCHTCS CHCTEMaTWYECKHMA MOHHTOPHHT TOXKApHOW OE30MacHOCTH
IKCIUTYaTUPYEMOTO 3JEKTPOOOOPYAOBAHUS KWIBIX U OOLIECTBEHHBIX 3AaHUNA C
MPUMEHEHUEM COBPEMEHHBIX TEXHHYECKHX CPEACTB, @ MMEHHO TEIUIOBU3MOHHAS
JUArHOCTHKA, TPUMEHEHHWE TEPMOWHIUKATOPOB JUIsl BBIABICHUS aBapUMHBIX
YYaCTKOB 3JIEKTPOYCTAHOBOK. Takke HEOOXOIUMO BHEAPATH B IIUPOKYIO MPAKTUKY
HOBBIC amnmapaTrhl 3allUThHI JIEKTPUUECKUX CEeTEeH — YCTPONCTB 3aIUTHI OT JTYTOBOTO
po0os U MepeHANPSKCHUS.

C Oenbi0 TOBBIIIEHUS  MOXApHOM  O€30MACHOCTHM  3KCIUTYyaTUPYEMOIO
AIIEKTPOOOOPYIOBaHUS JKHIIBIX M OOIIECTBEHHBIX 3/IaHUN, MPOPUIAKTUYECKUM
OCMOTpaM JOJKHBI TTOABEPTaThCS BCE DJIEMEHTHI AJIEKTPOYCTaHOBOK.

Meton npodMIIaKTHKKA JODKEH BBIOMPATHCS HCXOOS U3  TEXHHUYECKHUX
BO3MOXXHOCTEH, y/I0OCTBa BEJEHUS OCMOTPOB U O€30MaCHOCTH OOCITY>KHUBAIOIIETO
nepcoHaiga. Bo3MOXXHO NpUMEHEHHE pPa3HbIX METOAOB Ha OJHOM OOBEKTE, B
3aBUCUMOCTH OT KOHCTPYKITUH U YCJIOBHUH DKCIUTyaTallUH.

CouyeTaHune HECKOJIBKUX METOJI0OB MPOPUIAKTUKH MO3BOIIIET Oosiee 3PheKTUBHO
MPOBOAUTH MPOPUIAKTUKY MOKAPHOU 0€30MaCHOCTH AJEKTPOOOOPYAOBAHUS JKUITBIX
1 OOIIIECTBEHHBIX 3/TaHUM.

[IpumeHsiT COBOKYIMHOCTh Pa3IMYHBIX METOJIOB MOYKHO IOCTPOUTH CHUCTEMY
MOHUTOPUHTAa W TNPOOUIAKTHKK TOXKAPHON O€30MacHOCTH IKCIUIYyaTUPYEMOTO
AIIEKTPOOOOPYIOBaHUS, OTPAXKAIOIIYI0 COCTOSHUE IMOXKapHOW  0€30MacHOCTH

JIEKTPOYCTAHOBOK U MO3BOJIAIOILYIO OCYIIECTBIIATh €r0 MPOPHIAKTHKY.
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[Tpunoxenue

OnucaHue TeXHUYECKHUX CPECTB NpeaynpexaeHus u npoQuIakTuKu
MOKAPOB OT 3JIeKTPO0OOPYI0BaAHMS

ABTOMaTH4YecKHe BbIKIOUYaTE M (AB)

ABTOMAaTHYECKUM BBIKIIOYATENb WA IIPOIIE TOBOPS «aBTOMAT» - 3TO
KOMMYTAI[MOHHBIN aIapar, NpeIHA3HAYCHHBIN I 3aIIATHI JIEKTPUYECKON CETU OT
CBEPXTOKOB, T.€. OT KOPOTKUX 3aMbIKaHUN U IIEPETPY30K.

ABTOMaTHYECKHE BBIKIIIOYATENN OBIBAIOT C 3JIEKTPOMAarHUTHBIM pacLENUTeNIEM
3AIIMINAKOMIMM ~ DJIEKTPUYECKYIO  LEelb  OT  KOPOTKOTO  3aMBIKaHUS W
KOMOMHHPOBAHHBIM PACLENIUTENIEM — KOT/Ia JOTOTHUTEIBHO C AJIEKTPOMArHUTHBIM

paclenuTeseM TMPUMEHSACTCS TEIUIOBOM pacIeNUTeIb, 3allMINAIONIN IIeMb OT
TIeperpy3KH.
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1, 2 — BUHTOBBIE KJIEMMBI IJIS ITOAK/IIOUEHHS;3 - MOABMKHBIA KOHTAKT; 4 — HEMTOABMIKHBIA KOHTAKT;
5 - myroracutenbHas kamepa; 6 - THOKHIA IPOBOJHUK (TIPUMEHSIETCS JIJIST COSTMHECHHUS 10 IBHIKHBIX
yacTeld aBTOMATHUYECKOTO BBIKIIOYATENs); / - KaTyllKa JJIEKTPOMAarHUTHOTO pacienurens; 8 -
CEpJICYHHUK DJICKTPOMArHUTHOTO paclenuTeNss; 9 - TerioBOoH pacienuTells (OMMeTrautndeckas

wiactiHa); 10 - mexanusm pacuenutens; 11 - pykostka ynpasieHus; 12 - ¢uxcarop (s
KkperuieHus aBromara Ha DIN-peiike); 13 - xoprryc.

Pucynox 1.YcrpoiictBo AB ¢ KOMOMHUPOBAaHHBIM paCICIIATETIEM
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B cootBerctBUM ¢ TpeboBanusmu riasel 3.11TY D, CIT 256.1325800.2016, CII
31-110-2003 ObITOBBIE DSIEKTPOCETH JOJDKHBI OBITH 3aIIMINEHBI OT KOPOTKHUX
3aMBIKaHUM M neperpys3ku. [losTomy Ui 3aIIWTBI JIEKTPOIPOBOIAKH JKHUIIBIX U
OOIIIECTBEHHBIX 3/aHUN CJENyeT NPUMEHATh aBTOMAaTbl C KOMOMHHMPOBAHHBIM
pacCLENUTENEM.

B aBTOMaTn4eckoM BBIKIIOYATENE, 3@ 3AIIATY LIENU OT KOPOTKHUX 3aMBIKAHUHN

OTBEYAET >JEKTPOMArHUTHbIA pacuenureab. OH COCTOMT U3 KaTylIKd C
Haxo[sIIUMCA B €€ LEHTPE CEPACYHMKOM, YCTAaHOBJIICHHBIM Ha CIEHHAJIBHOU
IIPYKUHE.
B HopmasibHOM pexume padoThl, TOK, MPOXOAs IO KaTyllKe CO34aeT
AIIEKTPOMArHUTHOE TI0JI€ KOTOPOE TMPUTATUBAET CEPACYHHK BHYTPh KaTyILUKH.
Cunpl  3TOr0  AJIEKTPOMArHUTHOTO TOJS  HEJOCTAaTOYHO YTOOBI IPEOJO0JIETH
CONPOTHUBJICHUE IPY>KWHBI, HA KOTOPOW YCTaHOBJIEH cepaedHuk. [Ipm KopoTkoM
3aMBIKaHUM TOK B 3JIEKTPUYECKOM II€MM MIHOBEHHO BO3PACTAET 10 BEJIUYMHBI B
HECKOJIbKO pa3 MPEBBIMIAIONICA HOMHUHAJIbHBIM TOK AB, 3TOT TOK KOpPOTKOTO
3aMBIKaHUSI, TIPOXOAS IO KATYIIKE AJIEKTPOMAarHUTHOIO PACLENUTENS YBEINYUBAECT
AIEKTPOMArHUTHOE T0JIE BO3JACHCTBYIONIEE HA CEPACYHUK A0 TAKOM BEJIMYHHBI, YTO
€ro CUJIbl BTSTMBAHUS XBATAa€T HAa TO YTO ObI IPEOJOJIETh CONMPOTUBIIEHUE MPYKUHBL,
[EpEMEIIA’ICh BHYTPh KAaTyUIKW CEPAECYHUK Pa3MBIKACT IOABWKHBIA KOHTAKT
aBTOMATHYECKOTO  BBIKJIIOYATENs,, 00ecTouuBas  LEMb.  DJIEKTPOMArHUTHBIN
PaCLENNTEND OTKJIKOYAET MIEKTPUUYECKYIO LEMb 3a J0JU CEKYH/IBI.

3almTy DJEKTPUUECKON IeMu OT TMeperpy3ku o0ecleurnBaeT TeIIOBOM
pacuenuTeNb ABTOMATHYECKOTO BBIKJIFOYATEIIS.

Ileperpy3ka  MOXET BO3HHUKHYTb npu BKJIFOUEHUU B CETh
ANEKTPOOOOPY10BaHUs OOILIEH MOUIHOCTHIO MPEBBIIAIONIEH TOMYCTUMYIO Harpy3Ky
IUIS TaHHOW CETH, YTO B CBOK OYEPEAb MOXKET INPUBECTU K IEPErpeBY IPOBOJOB
Pa3pyLIEHUIO U30JSLUNH dJIEKTPOIIPOBOAKA U BOZHUKHOBEHHIO MTOXKapa.

TennoBoii pacuenurTenb MPEeACTaBIseT cOOOW OMMETAUIMYECKYIO IUIaCTHHY,
T.€. OH COCTOMT W3 JIBYX CHAsHHBIX IUIACTUH M3TOTOBJEHHBIX W3 PAa3HBIX METAJUIOB,
MMEIOIINX Pa3HbIM KO3 GUIMEHT paclIupEeHus MPU Harpese.

[Ipu npoxoxkaeHuH MO OUMETAUIMYECKOM IUIACTUHE TOKa IMPEBBIIIAIONIETO

HOMMHAJbHBIN TOK AB mnactuna Harp€BacTCs, IMpHU 3TOM OAHWH MCTAJIJI paACHIUPACTCA
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ObIcTpee ApPYroro. DTO MPUBOAUT K HUCKPUBJICHUID OMMETAUNIMYECKOW TMJIACTUHBI.
[Ipy UCKpUBJIEHMM OHA BO3ACHCTBYET HA MEXAHU3M PACLEIHTENS], KOTOPBIHA
pa3MbIKAET MOJABUKHBIA KOHTAKT.

Bpemst cpabaTeiBaHusI TEIJIOBOTO PACLENHTENS 3aBUCUT OT BEIUYHUHBI
MPEBBIIIEHUS MPOTEKAIIET0 B LENM TOKA HAJ HOMHUHaJbHBIM TOKOM AB. Yem
OO0JIBIIIE 3TO TPEBBILLIEHUE, TEM OBICTpEe CpabOTAET PaCUEUTENb.

Tokn yCTaBOK aBTOMATHYECKMX BBIKIIFOUATENEH, CIyXKalluX [JI1 3al[UThI
OTJENbHBIX YYaCTKOB CETH, CJIEAYET BHIOMPATH MO BO3MOKHOCTH HAaWMEHBIIUMH 10
pacyeTHbIM  TOKaM  3THUX  YYacCTKOB WM 1O  HOMHHAJIBHBIM  TOKam
AIIEKTPOIIPUEMHUKOB, HO TaK, YTOOBI ammaparbl 3allUThl HE OTKIIOYAIN
ANEKTPOYCTAHOBKH IPU KPATKOBPEMEHHBIX Ieperpy3kax (IMMyCKOBBIE TOKH, MUKH
TEXHOJIOTMYECKUX Harpy3o0K, TOKU IpU CaMO3aIyCKe U T. I.).

Crnenyet oOpamaTe BHUMaHHE Ha MAPKUPOBKY U XapaKTepucTuku AB.

B mapkupoBKe yKa3pIBarOTC:

- MOJIEJIb AaBTOMATUYECKOTO BBIKIIFOYATEIS;

- HOMUHAJIBHBIA TOK - MAKCUMAJIBHBIA TOK 3JIEKTPUYECKON CETH, IIPU KOTOPOM
aBTOMATHYECKUN BBIKIIOYATEIh CHOCOOCH HIIUTENbHO paboTaTh 0e€3 aBapUUHOTO
OTKI0UeHHs nenu. CTaHIapTHBIE 3HAYECHHWS HOMHHAJIBHBIX TOKOB aBTOMATHYECKHUX
BBIKITFOUATEIICH JIJISI CeTEH JKIIIBIX M OOIIeCTBeHHEIX 3aanmii: 10, 16, 25, 32, 40, 63 A;

- HOMHHQJIBHOE HAINPSKEHUE - MAKCHMAJIBHOE HAIPSKEHUE CeTH B Bonbrax,
Ha KOTOPO€ PACCUUTAH aBTOMATUYECKUI BBIKIIFOYATENb;

- TpejeibHasl OTKJIIOYAoIas ClIOCOOHOCTh aBTOMATHUECKOIO BBIKIIOUYATENS -
MaKCUMAJIbHBIM TOK KOPOTKOTO 3aMbIKaHUsi B AMIepax, KOTOPBIM CrocobeH
OTKJIIOUUTH JaHHBIN AB coxpaHuB MpHU 3TOM CBOIO pabOTOCNOCOOHOCTH. B ciyuae
IIPEBBIIEHNS TOKOM KOPOTKOTO 3aMBIKAHUS 3HAYCHHSI YKA3aHHOW IIPENEIIbHOU
OTKJIFOYAIOLIEH CHOCOOHOCTH BO3HMKAET BEPOSTHOCTH OIUIABJICHUS MOJABHKHBIX
KOHTAaKTOB AB u ux npuBapuBanus Ipyr K IpyTy, T.€. Bbixojga AB u3 ctposi.

- XapaKTEepUCTHKA CpaldaThIBaHUS - OIpEAENsieT Iuana3oH cpabaTbIBaHUS
anekTpoMarHuTHoro pacuenutenss AB. Xapakrtepuctuka cpaOaTbIBaHUS HMMEET
OykBeHHOe oOO3HaueHue. JIns 3aluThl  DJIEKTPUYECKUX CETed JKUJBIX U

OOIIECTBEHHBIX 3/IaHM yarie Bcero nmpumensitorcest AB ¢ xapakrepuctukamu B, C, D.
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Norotun

1- HanmeHoBaHue n cepus

2 - HoMnHanbHoe HanpskeHune

3 - Bpema-TokoBas xapaktepucruka

4 - HOMWHanbHasa yacrora

5 - HoMuHanbHas oTKNYaloLWwas cnocobHOCTb
6 - TokoBasi Harpy3ka

Pucynox 2. [Ipumep mapkupoku AB

I[I/IaHEBOHBI TOKOB  MI'HOBCHHOI'O  PacCHCIIICHUA B 3aBUCHUMOCTHU oT

XapaKTEPUCTUKHU cpabaThIBaHUSI B COOTBETCTBUH ¢ [12] mpeacTaBieHbl B TAOIUIE 5.

Tabmuua 5
Jnamna3zoHbl TOKOB MTHOBEHHOT'O PaCLCTUICHUS
XapakTepucTuka cpabaTbIBaHUS [unamnazon
(tun AB)
B Csoie 3 I, 10 5 I,; BKIIFOYUTEIBHO
C Cspiie 5 I, 1o 10 I,; BKIIFOUUTENBHO
D Cspiie 10 I; 10 20 [, BKIFOUUTETBHO

I, - HoMuHaNBHBINA TOK AB.

Br1i60op aBTOMATHUYECKOTO BBIKIIOYATENSI OCYIIECTBISIETCS MO CIEAYIOIIUM
napameTpam:

- TI0 KOJIMYECTBY MmontocoB. OMHO- U ABYXMOJIOCHBIE AB mpuMeHstoTcs s
onHO(a3HOMU CETH, a TPEX- U YeThIpexmoitocHbie AB - B TpexdasHoii ceTu;

- 110 HOMHHAJIBHOMY HampspkeHuio. HomuHanpHOE HampsbkeHue AB moimkHO
OBITH OOJIBIIIC WJIM PAaBHO HOMHHAIBHOMY 3HAYCHHIO HAIPSKCHUS 3alUIIacMON UM
TeIH,;

- 0 XapaKTEepUCTHKE cpabaTbiBaHUS. XapaKTepUCTUKY cpabarbiBanus AB

MO>KHO BBIOpATh COTJIACHO TabmuIe 5;
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- 10 HOMUHAJIBHOMY TOKY. Onpeie’InTh He0OXOAMMBbIM HOMUHAIBbHBINA TOK AB

MOJKHO I10 MOIIIHOCTH HNJIH 110 CCUCHUHIO KHNJI KaOes.

YcrpoiicTBa 3aIIMTHOTO OTKII0O4YeHHs auddepennuanabaoro toka (YIAT)

YCTpOICTBO 3alIUTHOTO OTKJIIOYEHHS AUPPEPEeHINATbHOTO TOKAa HIIH, Kak

4acTo TOBOPAT, «Y30» - 3TO KOMMYTALIMOHHBIN ammapar, NpeAHa3HaYeHHbIN I

3allIUTHI BHCKTpI/I‘IGCKOﬁ IICIIKM OT TOKOB YTCUKU.

1 — anddepeHumManbHbIH

TpaHcdoOpMaTOp TOKA;
2 — NOPOroOBbIif JICMEHT;
3 — MCIIOJIHUTEJIBHBIHI

MEXaHH3M;
4 — nenb TECTHPOBAHMA]
S5 — CHIIOBBIE€ KOHTAKTHI:
6 —3alMTHBLIN KOHTAKT
LIENH TECTHPOBAHMA]

T — kHonka «Tecr»;

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

UR,

Pucynok 3. [Ipuntun pa6otsr Y /T

Tok yTedkn — 3TO TOK, MPOXOISAIIMM IO HEXKENATEIbHbIM, B HOPMAJbHBIX
YCIIOBHSIX IKCIUTYaTallluH, IPOBOASIINAM Iy TSIM.

B HopmambHOM pexkume paboThl DJIEKTPOYCTAHOBKH, SJEKTPUUYCCKUNA TOK
MPOTEKAET Yepe3 NPOBOJAHUKU BHYTPU HEE, KAK IMPEAYCMOTPEHO KOHCTPYKIIMEH.
OT npyrux TOKOMPOBOJSIIMX DJIEMEHTOB KOHCTPYKIMHU (METa/UIMYECKHUE KOPIMYC,
paMma, Kapkac), TPOBOJHHMKU OTACJICHBbI H30JISIUEH, COMPOTHUBICHUE KOTOPOW HE

MO3BOJBICT CO3AaTh SJICKTPUICCKYIO LCIIb.



Pucynox 4. [Ipumep xonctpykuuu Y /T

Ecin mo kakoi-to mpuunMHe (TOBPEKIEHUE, BIIAXKHOCTb, TOKOMPOBOSIIAS
ObUIb U T.I.) CONPOTHUBIIEHUE H3O0JSLUU YMEHBUIMIOCh, HAa KOPIIyCE WU JIPYTHX
TOKONPOBOJSALINX 3JEMEHTAX YCTAaHOBKU MOsBIsAETCS noreHuuan. Cam mo cede TOK
YTEUKH HE BO3HHMKHET, HEOOXOJUMO CO3/4aTh L€Mb, COSAMHSIONIYIO 3JIEKTPUUECKHI
npudOp C MOTEHIMAJIOM Ha KOPITyCE C 3eMJIEd WM HEWUTpasblo. 31€Ch BO3MOKHO
HECKOJIbKO BapUAHTOB.

B nepBom cityuae, KopItyC 3J€KTpOyCTaHOBKH, HallpUMep, ObITOBOM TEXHUKH,
KacaeTcsl METAJUIMYECKOTIO IPOBOJHMKA, MMEIOLIEr0 KOHTAKT C 3eMied. B Touke
KACAHMS 3aMBIKAeTCs 1€Nb, U BO3HHUKACT TOK yTEUKH. ECIM KOHTaKT JOCTATOYHO
HAJEKHBIA, TO CUJa TOKAa BO3pPACTET 0 MOpora cpabaThiBaHHWs aBTOMATUYECKOIO
BBIKJIFOUATeNIsl B IIWTKE nuTaHus. [lpm crnaboM KOHTAaKTE MOXKET BO3HUKHYTH
VCKpPEHHUE, JIOKAJbHBIM HArpeB TOYKH KAaCaHMs, YTO NPHUBOJUT K OIUIABICHHUIO U
JanbHENIIEMY TOBPEXKICHHUIO U30JISILIMKU IPOBOIOB, BO3TOPAHUIO U TIOKapYy.

B npyrom cnydae, KOpIyC 3JIEKTPOYCTAaHOBKM HE HWMEET KOHTAKTa C
3a3eMJICHHBIMHM MpEAMETaMU M caM He 3a3emyieH. [Ipu kacaHuu BHEIIHUX MaHeNen
YEJIOBEKOM, BO3HUKAET HArpy3ka, T.K. TEJIO YEJOBEKa SIBJIAECTCS MPOBOJAHHKOM, U
4yepe3 HEro IPOTEKAaeT »JJIEKTPUYECKUH TOK. IIOCKONBKY CONPOTHUBIIEHHE TENA
YeJl0OBeKa BEJIMKO, CHJIa TOKAa HEJIOCTaTOYHa AJisi cpabaTbIBaHUS aBTOMATHYECKOIO
BBIKJIFOUATENS B IIMTKE MUTAHHUS M YEJIOBEK IOJIy4YaeT AIEKTPOTPaBMY BIUIOTH 10
JIETAIbHOTO UCXO/IA.

Takum oOpazoMm, YT oOecneymBaeT 3aliUTy YeEJIOBEKa OT MOPAKECHUS
AIIEKTPUYECKUM TOKOM H 3aILUTY OT [0KapPOB.

[Mpunmun peiictBus YAT cnenyrommii. [Ipu HOpMambHOM pexkume padOTHI

IeNy, KOrjaa MOABMXKHBIE KOHTakThl YJIT 3amMKkHyTHI, mpsMod TOK OT (a3HOTO
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IIPOBOJA IPOXOAUT Yyepe3 marauronposox YT, 3atem depe3 Harpysky, B KauecTBe
KOTOpPOW BBICTYNAIOT, MOJKIIOYEHHBIE AJIEKTPONOTPEOUTENH U BO3BpAIlaETCs
00paTHO B CETh 10 HYJIEBOMY MPOBOJHUKY, TaK ke uepe3 maruuronposon YT, npu
ATOM BeJIMYMHA OOPATHOTO TOKA paBHA BEJIMYMHE MPSMOTO TOKA.

IIpsamoii Tok mpoxoas yepe3 marauronposox YT co3maeTt B HEM MarHUTHBIN
IOTOK, B CBOK Ouepeap OOpaTHBI TOK TakK € CO3/1aeT B MarHUTONPOBOJIE
MAarHuTHBIM IIOTOK TAaKOW K€ BEJMYMHBI, HO TaK Kak HaIpaBJICHUE TOKOB
IIPOTUBOIIOJIOKHO, TO M CO3JAaBAEMbIE UMW MArHUTHBIE MOTOKU IMPOTHUBOIIOJIOKHBI,
T.€. MAarHUTHBIE ITIOTOKM HAIIPABJIEHbl BCTPEYHO IO OTHOILIEHHUIO JAPYr K APYry H
COOTBETCTBEHHO, IPU PABHBIX 3HAYEHHSX IMPSIMOIO U OOpAaTHOIO TOKOB,
YPaBHOBEIIMBAIOT JPYyT Jpyra, B Pe3yjbTare 4ero CyMMapHbI MarHUTHBIN IIOTOK B
MAarHuTOIIPpOBOAEC paBE€H HyIr0. Tak Kak CyMMapHbli MarHUTHBIA IIOTOK B
MarHUTONPOBOJE OTCYTCTBYET (paBeH HYJI0), BO BTOPUYHON OOMOTKE TOK HE
MHIAYKTHpYeTCs. 11onBMKHBIE KOHTAKThl 3aMKHYTBI, JJIEKTPHUYECKasl LENb BKIIIOYEHA
Y HaXOJUTCS B HOPMAJIbHOM PEXHUME padOTBHI.

Ecnu B 04HOM U3 27IEMEHTOB JJIEKTPUYECKON 1IENIM BO3HUKACT yTEYKA TOKA, TO
4acTh  DJJIEKTPUYECKOI'O TOKAa HAYMHACT IPOTEKAaThb IO  HEXEIaTEIbHOMY
npoBoAsuieMy yTd. [Ipy 3TOM, 4acTh TOKA 3JIEKTPUYECKON LIENH, NOCTYNAomas OT
(da3zHoro nmpoBoja He OyAeT BO3BpALaThCSA B CETh, a MPOXO/s MO HEXKEIATEIBbHOMY
NPOBOJALIEMY MYyTH OylneT yxoAauTh B 3emito. CrienoBaTenbHO, OOpaTHBIM TOK,
KOTOpbIN OyAeT BO3Bpamiatbcs B ceTh uepe3 marHutonpoon YT mo HyneBomy
poBOAY, OyJET MEHbIIE MPSMOTO TOKa, MOCTYMHAIOIIET0 B CE€Th, COOTBETCTBEHHO U
BEJIMYMHA MPSMOr0 MarHUTHOIO TOTOKA CTaHET OoJibllle BEIMYHMHBI OOPATHOIO
MAarHuTHOTO IIOTOKA, B pPeE3yjpTare 4ero B MarHuaronpoBoae YT cymmapHslii
MarHUTHBINA MTOTOK YK€ HE OyJeT paBeH HYJIIO.

Bo3HUKIIMI CyMMapHbIA MarHUTHBIN MMOTOK UHAYKTUPYET 3JIEKTPUUECKUN TOK
BO BTOPHYHON OOMOTKE, KOTOPBIA MHPOXOS UYepe3 MarHUTOIJIEKTPUUECKOE pelie
MPUBOJUT €ro B paboTy, a OHO, B CBOIO OY€PEb, PA3MBIKAET MOJABUKHBIE KOHTAKTHI
OTKJIIOYasl DJIEKTPUUECKYIO LIETIb.

VYCTpolCTBO 3allUTHOTO OTKIIOUEHUS TU(DPEepeHIMaIbHOIO TOKa HMEET B
oduxofe W JApyrue Ha3BaHUS, Harpumep, Aud@epeHIUaNbHbII BBIKIIOYATEb,
aBTOMATUYECKUH BBIKIIOYATETh AUPPEPEHINATBHOIO TOKA, YCTPOUCTBO 3alIUTHOTO

oTKJIIOYeHUs. Takke B pa3IMYHbIX JOKYMEHTAaX BCTPEUaAOTCs pa3Hble ab0OpeBUaTyphbl
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naHHoro ycrpoiictsa, Hanpumep, ABJIT B 'OCT IEC 61009-1-2020, BT B I'OCT
IEC 61008-1-2020; YAT B CII 256.1325800.2016; Y30 B I1YD u CII 31-110-2003.

OcHoBHBbIMU XapakTtepuctukamu Y T sBisroTCs:

- Tun. B 3qanusax moryt npuMensatbes Y /T tuna «A», pearupyromuye Kak Ha
MIEPEMEHHBIE, TaK U Ha MyJIbCUPYIOLIME TOKH YT€UKH, WK Thuna «ACy», pearupyromme
TOJBKO Ha MEPEMEHHBIE TOKH YTE€UKH. VICTOUHMKOM IyJIbCUPYIOIIETO TOKA YTEUKH
MOTYT SIBIIAITbCSI CTHPAJIbHBIE MAIIUHBI C PETYJATOPAMU CKOPOCTH, PETYJIUPYEMBIE
VMCTOYHUKH CBETA, IEPCOHAIBHBIE KOMITBIOTEPHI U JIP.

- HOMMHAQJIbHBIA TOK - MaKCUMajibHbIi TOK mnpu kKotopoMm YT cnocobGHO
JUINTEIBHO paboTaTh, HE Tepsst CBOWO paboTocnocoOHOCTh. CTaHIapTHHIMU,
HamOoJiee 4YacTO WCMOJIb3YEMbIMU 3HAUYCHUSIMH HOMHUHAIbHBIX TOKOB YT,
UCIIOJIB3YEMBIX B 3JIEKTPOYCTAHOBKAaX WJIbIX U OOIIECTBEHHBIX 3AHHUM SBISIFOTCA:
10, 16, 25, 32, 40, 63A,;

- muddepeHunanbHblii TOK - MUHUMAJIBHBIA TOK yT€UKH, npu kotopom YT
IPOU3BENET OTKIIOYEHHE 3eKTpuyeckod nenu. uddepeHumanbHplii TOK — 3TO
OJIHA U3 TJIABHBIX Xapakrepuctuk Y /T;

- HOMMHAJIBHOE HANpPSHKEHWE — HanpsbkeHue cetu npu koropom YT
CIIOCOOHO JTUTEIBHO paboTaTh, HE TEPSSl CBOI0 pabOTOCTIOCOOHOCTS;

- POl TOKa - MOCTOSTHHBIA WJIM IEPEMEHHBIN;

- YCJOBHBI TOK KOPOTKOTO 3aMbIKaHHSI — TOK KOTOPBIM KpPAaTKOBPEMEHHO
MoxkeT Bbimepxkath YT 10 MomeHTa moka He cpaboTaeT aBTOMATHYECKHM
BBIKJIFOYATENb, YCTAHOBJIEHHBIN JJISI 3aLIUThI LIENU OT KOPOTKOTO 3aAMbIKaHHS.

Bri6op VT npou3BoAUTCS MO CIEAYIOMIUM KPUTEPHUSIM:

- 110 HOMMHAJIBHOMY HANpPsDKEHUIO U TUIY ceTH. HomMMHanmpHOE HampshKeHHe
YT nomxHO OBITH OOJIBIIE TMOO PABHO HOMHUHAILHOMY HAMPSHKEHUIO 3aIUIIIAEMOM
uM 1ienu. s ogHodasHoit cetn Tpedyercs asyxmnonrocHoe YT, mius tpexdazHoit
CETU — YETBIPEXIIOIIOCHOE;

- 10 HoMUHaIIbHOMY TOKY. CornacHo I1YD ucnons3oBanue Y/ T B rpynnoBsix
JUHUSAX, HE HMMEIONIMX 3allUThl OT CBEPXTOKA, 0€3 JOMOJHUTEIBLHOrO arrapara,
00eCIeunBaIOIIETO ATy 3aIIUTY HEe Jomyckaercs. M3 atoro cnemyet, uro nepen YT
JOJDKEH CTOSITh aBTOMATHYECKUW BBIKIIOUATEh WM JIPYroi ammapar ¢ (QyHKIHeH
3aIUTHI OT CBEPXTOKA, [0 TOKY KOTOPOT0 HEOOXOAUMO BHIOMPATh HOMUHAIBHBINA TOK

VYAT. Ilpu stom HOMmuHanbHbIM TOK YT momxeHn ObITh Oosblie OO paBeH


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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HOMHHAJIBHOMY TOKY YCTaHOBJICHHOTO JIO HETO almapara 3aiuThl (aBTOMaTHUECKOTO
BBIKJIFOYATEJIS WJIM IPYTOro amnmapara ¢ QyHKIIMen 3alIiuThl OT CBEPXTOKA);

-  mo gubdepennmansHoMy — TOKy.  CTaHIApTHBIMH  BEIMYMHAMH
mupdepennmansaoro toka YT sBmsrorcs: 6, 10, 30, 100, 300, S00MA. YAT ¢
mudppepennnansabiM TokoM 100, 300 u 500 MA TpUMEHSIOTCS IS 3aIUTHl OT
noxkapoB, ¢ auddepeHnuanbHbiMu TokamMu 6, 10, 30 MA - 18 3alMTBl OT

IMMOPaXXCHUA YCIIOBCKA SJICKTPUICCKUM TOKOM.

cepus npoussoauTens
HOMUHaNbHbIA TOK \-/
\ B1l1-63
HanpsxeHue 50A ol
\ 230B- 50ru cxema

TOK

/ 1an 30 MA | d NOAKNKOYEHUA
anddepeHymansHbii / 0603Ha4eHNs

/ [d‘ E
YCNOBHBbIM TOK KB/ =
T™n Y30 @
oni
KHoMNKa «TECT» TeMnepartypHel AManasoH

(ctaHpgapTtHas o1 -25 go +40)

Tun AC E - ANA CUHYCOMAANBLHOMO
% nepeMeHHoro Toka
14 4 Tun A - ANA NYAbCUPYIOLWEro

m NOCTOSIHHOrO TOKa (U ANA CUHYycomaanb-
e —— HOro NepeMeHHoro Toka)
144 Tun B - ANS NOCTOSHHOIO TOKa (M
ANV ANA CUHYCOMAANBHOIO NEPEMEHHOro
i TOKa U ANS NYNbCUMPYIOWEro NOCTOSH-

HOro Toka)

Pucynox 5. MapkupoBka Y [T

[Tpumensiempie THnsl YT (QyHKIIMOHATBEHO OJDKHBI MpeaycMaTpUBaTh
BO3MOXKHOCTh MPOBEPKU WX pabotocrmocoOHocTH, mpoBepka YT (TectupoBanme)
JUTSL )KHJTBIX OOBEKTOB JOJIKHA TIPOBOJUTHECS HE PEXKE OJHOTO pa3a B TPU MECSIA, O
yeM JOJDKHAa OBITh 3alMUCh B MHCTPYKIUM TIO OKCIUTyaTalluud MPEANpUsITHS -

HU3TrOTOBUTCIIA.
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YcranoBka YT, HOeUCTByrOIMX HAa OTKIIOYEHUE, 3amperiacTes s
ANEKTPONPUEMHUKOB, OTKJIIOYEHHE KOTOPBIX MOXKET TPUBECTH K OIACHBIM
MOCIICICTBUAM: CO3JAHHUI0 HEMNOCPEACTBEHHOW yrpoO3bl JUISl KU3HHU JIFOJCH,
BO3HUKHOBEHUIO B3PHIBOB, MOKAPOB U T.II.

JIJIsi caHUTapHO-TEXHUYECKUX KAOWH, BAaHHBIX WM JYIICBBIX PEKOMEHIYETCS
yctanaBiauBath YT ¢ HOMHHAIBHBIM aU(GEpeHIIMATBHBIM OTKIIOYAIOUUM TOKOM
no 10 MA, ecnm s HUX BBIIETIEHA OTIEIbHAS JIMHUS, B OCTAJIbHBIX CIIy4asXx,
HarpuMep, Npyu NPUMEHEHUU OIHOU JIMHUU ISl CAHUTAPHO-TEXHUYECKOU KaOWHBI,
KyXHHU U Kopuaopa, cieayer npuMeHath YT ¢ HomuHansHBIM auddepeHITnaTbHbIM
OTKJIIOYAIOIIUM TOKOM J10 30 MA.

Jist ogHokBapTUpHBIX JoMOB YT ¢ HOMuHanbHBIM JuddepeHnanTbHbIM
OTKJIIOYAOIIMM TOKOM 110 30 MA peKoMeHIyeTcs MpeAayCcMaTpUBaTh sl TPYIIIOBBIX
JVHUM, TUTAIOMMX IITENCENbHBIE PO3E€TKA BHYTPU JOMa, BKIIOYas IOJBaJbI,
BCTPOCHHBIC U NPUCTPOCHHBIC Tapa)ku, a TaKkKe B TPYIIOBBIX CETAX, MUTAIOUIUX
BAHHBIC KOMHAThl, JyII€BbIE MW cayHbl. [l yCTaHABIMBAE€MBIX CHApPyXHU
HITETICENIbHBIX p03eTOK ycTaHoBka YT ¢ HoMuHaNbHBIM AuddepeHIuaIbHbIM
OTKJIFOYAIOITUM TOKOM J10 30 MA oOs3aTenbHa.

B 3panmsax moryt mpumenarsca Y30 Tuma «Ay», pearupyromme Kak Ha
IIEPEMEHHBIE, TaK M Ha MYJbCHUPYIOIIHE TOKH MOBPEKACHUN, Wi «ACy,
pearupyonme ToIbKO Ha IEPEMEHHBIC TOKU YTEUKH.

Kax Buano u3 xonctpykuuu YT (ecnu peub uaer HE 0 KOMOMHHUPOBAHHOM
YCTPOMCTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB U MpPH OO0 CXEME €ro
MOAKIIOUEHUST  JIOJDKHA ~ OBITh  MpEaycMOTpeHa  oOs3aTelbHAs  yCTaHOBKaA
aBTOMAaTHMYECKOTO BBIKJIFOUATEIIS, A 3alIUThI, KaK camMoi ceTH, Tak U Y I T oT TOKOB
MEPETPY3KUA U KOPOTKOTO 3aAMBIKAHUS.

Taxke HeoOxoauma mnepHoauyueckas IpoBepka paboTtocmocodHoctn YT.
Crangapramu [/, 8] ycTtaHOBieHO TpeOOBaHHE MO HAJTUYHIO YCTPOMCTBA MPOBEPKU
paboTOCIIOCOOHOCTH YAT (KHOMKH). [IpoBepka paboTOCIOCOOHOCTH
ocymectBisiercs Haxkatuem KkHonku «TECT». Ilpu ee wHaxatum B YT

HMCKYCCTBEHHO CO3/IA€TCSI TOK YTEUKH, YTO JOJKHO IIPUBECTHU K OTKIIFOUEeHUIO Y JIT.

YcrpoiicTBa 3aIUTHI OT AYroBoro npooosi uiamn uckpeaus (Y3AII)
JyroBoii mpoOOW WM HMCKPEHHE — OJIMH W3 aBapUHHBIX I0XKApPOOIMACHBIX

PCKHUMOB B 3JICKTPOCCTAX.


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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B oTnuume OT KOPOTKMX 3aMbIKaHWW, BO3HHUKAIOIIMNA TMPU HCKPOBBIX U
JYTOBBIX pa3psax TOK, OTPaHUYMBAETCS CONMPOTUBICHUEM HArpy3KH, Ha KOTOPBINA HE
pearupyroT aBTOMaTHYECKUE BBIKIKOYATENN, HO 3a CYET JJIUTEIBHOTO BPEMEHH €ro
POTEKaHUs, MOKET IPOUCXOJAUTH BOCIUIAMEHEHHUE U30JISILMUU TPOBOJA.

OpHoMt W3 TIABHBIX NPUYUH HUCKPEHHs SBISETCS OOJBIIOE MEPEXOAHOE
conporusienue (BIIC), B 00uxoae Ha3plBaeMOE TAKXKE «IUIOXUM KOHTAaKTOM». [lpm
BIIC Ha mnepexome 5JIEKTPUYECKOIO TOKAa C OJHOIO IIPOBOAHMKA HA Jpyroi
oOpa3yeTcss TOcCJeNoBaTeNbHAS WIM TapajulelbHas dJICKTpUYECKas Iayra MExIy
IPOBOJAMU MM KOHTAKTaAMHU.

BIIC 4yacto BO3HMKAaeT BCIEACTBUE Je(DEKTOB U  TOBPEKICHUH,
IPOM3OLIEIINX IPU IKCIUTyaTauu ooopyaoBanus. Hanpumep:

- MOBPEXKJACHUS M30JSILUU KaOelss rBO3AsAMH, LIypyHaMH, 3a)KUMaMu WK MIPH
MEXaHUYECKOM BO3JEHCTBUU JPYTUMU IPEIMETAMY;

- IOBPEXKICHMS M30JIALIMY KaOesel rpbl3yHaMH U JOMAIIHUMH )KUBOTHBIMU;

- U3JIOM Kabens (IpoBOJa) MPpU U3rudax WM MPHU MOCTOSTHHBIX MEXAHUYECKUX
BO3JCHCTBUSIX;

- CTapeHHUE M3O0JISILMU, MOBPEXKIEHUS OT BO3ICHCTBHS TEeMIEpaTyphl, Biary,
JIPYTUX pa3pylIaromux (HakTopoB;

- YXyJUIEHUE KOHTAKTa M3-3a OCHa0JeHUsl 3a)KMUMOB, CTAPEHUS M OKHUCIICHHUS
MPOBOJIOB U T.[I.

B mnoBpexnéHHON JKuie BO3HHMKAET MaJblil 3a30p, MPOOMBAEMBI pabodnm
HaNpsDKEHUEM, IO3TOMY TOK 110 TaKOMY KaOelto MpOoJI0JKAeT NPOTEKaTh, U OCTAETCs
OJIM30K K HOMUHAJIbHOMY 3HAQY€HMIO, a 3HAYUT, aBTOMATUYECKUU BBIKIIOUYATEIb HA

HEro HE pearupyer.
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Ocnabnentpin MexaHuyeckoe lNepepasnenHbii HenonHoueHHbIA
KOHTaKT nospexjeHue xabens KOHTaKY

rabensn

Aedexr Nospexaenne MexaHuueckoe NospexaeHue CkpyTka meap u
xabena rPbI3yHaMM nospexaexune unu cTapexue anoMuHmi
M30NAUMM M3ONAUMK

PI/ICYHOK 6. Bo3mosxHEIE IMPUYINHBI UCKPCHUS B 3JICKTPOIIPOBOAKE

B 3a30ope BO3HMKaeT AYroBOW paspsil, CONMPOBOXKIAIOIIMKCSI HHTECHCUBHBIM
BBIJICJICHUEM TEIIa, YTO MPHUBOAMT K JaJbHEHUIIEMY pa3pyIICHUIO H3O0JISAIUN KaOes
Y €T0 BO3TOPAHUIO.

I[Ipy  OodbIIOM  TEPEXOJHOM  COMPOTHUBICHHMH  BO3HUKAET  IIPOIIECC
HUKIMYECKOT0 O00pa30BaHWsl M TAalllCHUS DJICKTPUUYECKOM YT, TMPOUCXOJUT
3HAYUTEIIBHOE W JJIMTEIIBHOE BBIACJICHUE TEIUIOBOW SHEpruv. Bo3HMKArOT
JUTUTENIbHBIE W YCTOWYWBBIC TEIUIOBBIE PEKUMBI PAOOThI AJIEKTPUUYECKUX IIETEH,
BCJICZICTBUE YETrO MPOUCXOAUT pa3pylICHUE HU3OJSAIUMU W 3alUTHBIX O000JIOYEK, a
TaKXe MMOCJIEAYIOLIEE BO3rOpPaHue.

[To mexaHW3My BO3HUKHOBEHMS, pa3JIMYaAIOT IMOCIEIOBATEIbHBIA JTYTrOBOU

po0oil, mapamieNnbHblil 1yroBoi Mpo0oil 1 TyroBoi mpo0oil Ha 3eMiTio.

L (nuHuA)

HATPY3KA

N (He#ATpanb)

[
i
1
PE (3azemneHue) .

Pucynox 7. MexaHu3m BO3HUKHOBEHHMSI 1yTOBBIX MPOOOEB
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[Tog mnocnegoBaTeNbHBIM JTYTOBBIM MPOOOEM MOHUMAETCS AJIEKTPUUYECKUIN
po0Ooil M30MAIMK (MM BO3AYIIHOTO MPOMEXKYTKA), MPU KOTOPOM TOK MPOTEKaeT
yepe3 Harpy3ky uenu, 3amumaemoit Y3II. [locnenoBarensHblil 1yroBoi mpo0oii
BO3HUKAET, NPEXKAE BCEro, B PE3YyJbTAaTE€ IOBPEKICHUS IPOBOAA WM IOTEPU
KOHTAaKTa B MOCJEAOBAaTEIbHOCTA C HAarpy3koh. B 3TUX ciydasx, BeJIIMYMHA TOKa
MEHbIIIE, YeM pabouyuil TOK, U aBTOMATHYECKHE BBIKJIIOYATENIM WA BBIKIIOYATENN
mudpepeHnnanTbHOTO TOKa HE CITOCOOHBI ONMPEAETNTh HEUCIIPABHOCTh M OTKIIFOUHTH
3AIIMIIAEMYIO LIETIb.

[TapannenbHbIi yroBoi MpoOoH - 3TO MPoOOol, TPU KOTOPOM TOK MPOTEKAET
MEXIY aKTHUBHBIMHU TPOBOJHUKAMHU, TapaJJieIbHO Lenu Harpy3ku. [Ipoboii
COMPOBOXK/IAETCS TIOSIBJICHUEM AJIEKTPUUECKOM YT, CIIOCOOCTBYIOIIEH 3aMBIKAHUIO
MPOBOJAHUKOB. BenuunHa Toka Mmpu napauieibHOM IPo0oe ONpenesisieTcsl MOJHBIM
COIIPOTUBJICHUEM II€NMU. B 3aBUCMMOCTH OT TOrO, KAKOM HOMHWHAJIBHBIM TOK WMEET
ABTOMATHUYECKUN BBIKJIIOYATEINb, MPOUCXOAUT (WJIM HE MPOUCXOIUT) OTKIIOUCHHUE
nenu. [lpm 3arpyOneHHON ycTaBKke TOKa cpaOaThbIBaHUS aBTOMATHYECKOTO
BBIKJIFOYATENS! OTKIIFOUECHHE LIENMU TPOUCXOJUT C 3a/I€PIKKOM.

JlyroBoii mpo06oii Ha 3eMJTt0 — 3TO TPOOOH, TPU KOTOPOM TOK MPOTEKAET MEKITY
aKTUBHBIM MPOBOJHUKOM U 3eMJIEH B pe3ysbTaTe 3aMbIKaHUsl (Pa3HOro MPOBOJIHHUKA
Ha 3€MJIIO WJIM HA JIEMEHT JJICKTPUUYECKHU CBS3aHHBIN C 3€MJIEH.

YcerpoticTBo 3amuThl 0T AyroBoro npobos (Y3I1) — HOBBIN Kiacc ammapaTtoB
3aIIUTHl AJIEKTPUUYECKOW CETH, MpPEIHA3HAYEHHBIM, B OTIWYME OT JAPYrMX BHUIOB
ANEKTPUUYECKUX 3alUT, UCKIIOUUTEIHHO JJIsi MPEAYNPEKIACHUSI U MPETOTBPaALICHUS
M0KapoB, BOZHUKAIOIINX HU3-3a TyTOBOTO MPOo00s (MCKpEeHMUS).

HekoropbsiMu pa3zpaboTunkamMu ITHX H3ACIUNA MPUMEHSETCS TaKXKe TECPMHH

«YCTPOMCTBO 3aImuUThl 0T uckpenus» (Y3Uc).
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Pucynox 8. [IpuMepsl yCTPOHUCTB 3aIUTHI OT TyTOBOTO MPOOOS pa3TMIHbIX
IIPOU3BOINUTEIIECH

Y311 HOCUT UCKIIFOYUTENBHO TPOTUBOIIOKAPHOE Ha3HAYEHHE.

OcnoBHor  3amauert  Y3JIII  aBnsieTcss  CBOEBPEMEHHO  PacCIO3HATh
BO3HUKHOBEHUE MOKAPOOMACHOTO MCKPEHHS W  OTKJIIOYUTh  3aIIHIIAEMYIO
AIEKTPUYECKYIO LIETb.

VY3AI1 ckoHCTpyHpOBaHO TaK, YTOOBI ONPEACIHTH TOSIBICHHUE JTyTOBOTO
(MCKpOBOI0) paspsjia U MHpepBaTh KOHTYpP €€ Mepes TeM, Kak SHEpPrus B MeCTe
HEUCTIPABHOCTH JOCTUTHET 3HAUEHUM, BEAYIIMX K BOSHUKHOBEHUIO TTOXKapa.

VY3MII obecrneunBaeT aBTOMATUYECKYIO JAHATHOCTUKY KOHTPOJIUPYEMOM
AIIEKTPUYECKOM 1IEMM U TPU BO3HUKHOBEHWW HWCKPEHUsS OTKIIOYAaeT €€ OT 0OIei
MATAIOLIEH CETH.

Takum oOpa3zoM, 1eJb NPUMEHEHUs] dTUX YCTPOUCTB — 3TO TMPEAYNPEKICHHUE
M0KapoB, BO3HUKAIOUIUX B TOMENIEHUSX, 3JaHUAX M COOPYKEHHUAX MO MPUUYUHE
HEUCITPAaBHOCTH 3JIEKTPOOOOPYIOBaHUS, MPOSBISIONICHCS B BHUJIE AYTOBOTO MPOOOs

(uckpeHus).
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bonbmmmuacTBo  Y3AII MCHONB3yIOT CXOXWE MPUHIUMIBEI  OOHAPYKEHUS
M0KapOOIacHOTO MUCKPEHHS B CETU. YCTPOMCTBO AHAIM3UPYET COBOKYITHOCTH
MapaMeTPOB TOKA W HAIPSHKCHUS CETH, XApPAaKTEPHBIX [JII UCKPEHUS: BEIUYHUHY,
dbopMy, MOSIPHOCTH, TTPOIOJDKATEITLHOCTh M TEMIT CJISIOBAHUS CKAYKOB. DTH CKAYKU
U narT uHbopManui, 00padaThiBaEMy0 MOAYJIEM OOpaOOTKH CHUTHAJIOB B COCTaBe
V3AI1. BennunHa noJy4eHHOTO CUTHAja CPAaBHUBAETCSA C 3aJaHHBIM 3HAYCHHEM U
IPU KAKJIOM MPEBBINIEHUH STOrO 3HAYEHUS MOJACTCS HUMITYJIbC PETUCTPUPYEMBII
HakonuTeneM. [Ipn DOCTHKEHUM B HAKONMTENE YCTAHOBIECHHOI'O YMCJA WMITYJIbCOB
3aJJaHHOTO YPOBHS TMOAPAN (OPMHUPYETCS CUTHAN, OTKIIOYAIOMIMHA 3alUIIaeMyI0
JIMHUIO.

Baxnoit xapakrtepuctukor Y3II, sBisieTcs mNMOMEX03alllMIIEHHOCTh, T.€.
OTCYTCTBUE HEXEJATEIbHBIX (JIOKHBIX) cpadaThiBAaHUN TpU  BKJIIOYEHUU B
3aIMIIAEMYIO LEMb Pa3IUYHBIX JIEKTPOIPUOOPOB, HAIPUMED, IBLUIECOCA, HCTOYHUKA
MATaHUS C DJJECKTPOHHOM KOMMYTALIMEH, JBHUTaTeNsl KOHJAEHCATOPHOIO MYCKa,
ANIEKTPOHHBIX PETYJATOPOB (TUPUCTOPHOIO THUIIA) CUJIBI CBETA, (PIIYOPECUEHTHBIX U
TaJIOTEHOBBIX JIAMII, & TaKXKe «HOPMAJIbHO MCKPSIIMX» PYUYHBIX DJIEKTPOOBITOBBIX
WHCTPYMEHTOB C JIBUTATEIISIMU KOJUIEKTOPHOTO THUIIA UCKPEHUE B KOTOPBIX SIBISETCA
JIOITYyCTUMBIM, HallpUMeEp APEb.

CTOUT OTMETUTH, YTO OTAEIBHBIC JJICKTPUUYECKHE YCTPOMCTBA CaMHU MOTYT
T€HEPUPOBATh BBICOKOYACTOTHBIE M CPEIHEUYACTOTHBIE TOMEXH, KOTOpbIE OyIyT
pacrio3HaBatbesi Y3/III kak wucToyHUK wHCKpeHus. Hanpumep, THUpUCTOpHBIE
peryisTopel ¢ (a3oBbIM yIpaBiIeHHEM 0€3 TOMEXOMOAABIAIONINX (UIBTPOB;
pPa3IMYHBIE YCTPOMCTBA, T€HEPUPYIOIINE BHICOKOYACTOTHBIE MOMEXHU IMOBBIIIEHHOTO
YPOBHSI, CyIIECTBEHHO MPEBBIIAIONIME HOPMBI Ha MOMeXo3MHUccho. [Ipu Hamnunmn
MEPEYUCIICHHBIX YCTPOMCTB, MPUXOIUTCS JHUOO OTKAa3bIBaThHCA OT MPUMEHEHHUS
VY311, yBenuurBasi puCKH BO3TOpaHUM OT MCKpeHMs, aubo orkmrouath Y3JIII Ha
BpEMsI UCMOJIb30BAHUS YCTPOUCTB, SIBISIONIMXCS T€HEPATOPAaMU BBICOKOYACTOTHBIX U
CPEAHEYACTOTHBIX ITOMEX.

OcHoBHbIMM XapakTepuctukamu Y3111 sBisroTcs:

- HOMUHAQJBHBIA TOK - MaKCHUMalbHBIM TOK mpu KoTtopoM Y3/l cnocobGHO
JUTUTENIbHO paboTaTh, HE TepsAs CBOK paboTocmocoOHOCT,. B ocHOBHOM

BBIITYCKAIOTCS B MSTH MOAU(UKALKAX, B 3aBUCUMOCTH OT HOMHHAJIBHOTO TOKa: 16,
25,32,40, 63A;
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- HOMMHAJBHOE HalpsDKeHHE — HampsikeHue cetu npu Kotopom Y3/
CIOCOOHO JTUTEIBHO paboTaTh, HE TEPSSI CBOIO PA0OTOCITIOCOOHOCTH;

- YCJIOBHBIH TOK KOPOTKOTO 3aMBIKaHHUS - TOK KOTOPBIH KPaTKOBPEMEHHO
MoxeT BbiepxkaTh Y3II 1o momeHTa mnoka He cpabOTaeT aBTOMAaTUYECKUN

BBIKJIIOYAaTCIb, YCTaHOBHeHHBIﬁ JJI 3alIUThI OETIN OT KOPOTKOI'O 3aMbIKaHM:.

3
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1 — w3roroBuTENb; 2 — MOICIIB; 3 — HOMHHAJIBHOE HAIIPsDKEHUE; 4 — 9acTOTa; 5 — HOMUHAJILHBIN
TOK; 6 — YCJIOBHBIM TOK KOPOTKOTO 3aMBbIKaHUs; 7 — CXeMa MOJKIIOYCHHS; 8§ — cXemMa UHANKAIUN

COCTOSIHUS TpUbOpa

\
8
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Pucynok 9. [Ipumep mapkupoBku Y311

Bui6op Y311 npou3BoaUTCS 1O CASAYIOITUM KPUTEPHSIM:

- 10 HOMUHAJIbHOMY HamnpspbkeHuto. HomunansHoe Hanpsbkenne Y 3/1I1 nomkHo
OBITH OOJIbLIE JTMOO PABHO HOMUHAIBHOMY HAIPSKEHUIO 3alUIIAEMON UM 1IEMH;

- 10 HOMHHaJIbHOMY TOKy. Y3/[II HEe 3ammmiaeT 3JE€KTPUYECKYI0 CETh OT
MEPErpy3KUA U TOKOB KOPOTKOTO 3ambikaHud. [loatomy nepen Y311 nomkeH CTOSATH
ABTOMATHUYECKUN BBIKJIIOYATENb WM JAPYyTrod ammapaT ¢ (QyHKIUEH 3aiiuThl OT
CBEPXTOKA [0 TOKY KOTOPOTO HEOOX0MMO BeIOMpaTh HOMUHANBHBIN TOK Y 3/II1. [Tpu
3ToM HOMHHaJIbHBIA TOK Y3II nomxen ObITh OObIIe JIMOO paBEH HOMUHAIBHOMY
TOKY YCTaHOBJICHHOT'O JI0 HEro ammnapara 3ai[uThl (aBTOMATUYECKOrO BBIKIIOYATEIS
WM IpYToro anmnapara ¢ pyHKIMel 3a1UThl OT CBEPXTOKA).

Taxoke ipu Be1i6ope Y3/II1 crienyer oOparuth BHUMaHUE Ha HATUYUE (DYHKITUH

MPOBEPKH PabOTOCTIOCOOHOCTH yCTpoicTBa. HekoTophie MPOM3BOIUTENHN OCHAIAIOT


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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V311 kHONIKOM MPOBEPKHU, OTACIBHBIE MPOU3BOIUTEIN B KOMIUIEKTE C YCTPOMCTBOM
MOCTABIIAIOT CPEACTBO KOHTPOJIA B BHUAE ABTOHOMHOW BWJIKH, HO3BOJISIOMIEH
UMUTHPOBATh HMCKPOBBIC pPa3psabl, U TaKUM OOpa30M OCYIIECTBIATh KOHTPOJIb
GYHKIIMOHUPOBAHUST W3JICTUS U OMPEICICHUE 30HBI €ro JEHUCTBHS, YTO SBISETCS

HCCOMHCHHBIM ITPCUMYIICCTBOM TAKHUX allllapaTOB.

Pucynok 10.ITpumep Y3AI1 B KOMIUIEKTE CO CPEACTBOM KOHTPOJISI 30HBI
(G YHKITMOHUPOBAHUS

VYceranoBka Y3/III B rpynmoBbIX CETSX NMUTAHUS CHCTEM IPOTHUBOIIOKAPHOM
3aI0UTBl M B DJIEKTPOYCTAHOBKAX MEAULMHCKOIO HAa3HAYEHUs, MOIIECPKUBAOLINX
KU3HEICATEIbHOCTh OOJIbHBIX, HE JIOMYCKAETCsl.

VY3/II aBnsieTcst enie OAHUM BUAOM 3AIIMUTHI AJIEKTpUUYECKUX 1enel. OHO He
3aMeHsieT CcOo0OW JApyrue amnmaparbl 3allUThbl M HE OTMEHSEeT HeOoOXOAMMOCTHU
IIPUMEHEHUS B DJIEKTPUYECKUX LIETISIX aBTOMATUYECKUX BBIKJIKOYATEIEH U YCTPONCTB
3aIUTHOTO OTKJII0UeHUs AudhepeHnnansHOTo ToKa.

V3II pexkoMeHAyeTcsl YCTAaHABIMBATH B OTACIBHBIX TI'PYIIIOBBIX JIMHUSAX
IIATAaHUSI OCBEIICHUS M IITEINCENBHBIX PO3ETOK MOCIE APYTMX anmnaparoB 3allUThI
(AB, YAT).

VYcranoBka Y3 /11 3anpemaeTcs B IMHUSX CUCTEM ITPOTUBOIIOKAPHOM 3aLUTHI,
a TAKXe DJIEKTPONPUEMHHUKOB, OTKIIFOYEHUE KOTOPBIX MOKET IIPUBECTU K OINACHBIM
IIOCJEACTBUAM: CO3JAaHHUI0 HENOCPEACTBEHHOW yIpo3bl Ul JKU3HM JIIOJEH,

BO3HHMKHOBCHHIO B3PLIBOB, ITOKAapOB U T.[.

YcrpoiicTBa 3amuThI OT nepeHanpsxeHus cetu (Y3II)
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[lepenaapl HAMPSKEHUS B AIEKTPUUECKOM CETH SIBIISIOTCS OJHOW M3 OCHOBHBIX
OPUYUH BBIXOJA U3 CTPOSI AJIEKTPUUYECKUX MPUOOPOB, B OTHAEIBHBIX CIydasx
IpUBOMSIUX K Tokapy. OCOOEHHO OCTPO BOMPOC 3aAIUTHI AJIEKTPONPHOOPOB OT
MepernajgoB HANpPSHKEHUST CTOMT B JKWIBIX MHOTOKBAPTUPHBIX JIOMax CTapou
MOCTPOMKHU, a TaK K€ YACTHBIX KUJIbIX JOMAaX MOJKIIOYEHHBIX K CTapbIM JIMHUSIM
AJIEKTpoIepeaay.

YCTpONCTBO 3alUTHI OT TMEPEHANPSDKEHUS WM PENE HANPSHDKEHUS — 3TO
anmapar  3allluThl, OCYIIECTBISIONINI  HEMPEPBIBHBI  KOHTPOJIb  BEJIUYHHBI
HaIPSHKCHUST TUTAIOMICH CETH C IEIbI0 OOCCTICUCHMSI OTKIIFOYCHHS HArpy3Kd B

CJIydac BbIXOAa 3HAYCHUW HAIIPAKCHUSA 3a YCTAHOBJICHHBIC IIPUJICIIBI.

© ¢ - S
—

L
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e @

Pucynok 11. I[Tpumepsl yCTpONCTB 3aIIUThI OT NEPEHANPSIKEHUS Pa3IMYHBIX
MIPOU3BOAUTEIICH
Haznauenne VY3II 3akimrodyaeTcs B 3alIdTe JJICKTPOOOOPYIOBAHHS OT

repenagoB HANPSHKEHUSI CETU KOTOPbIE MOTYT BO3HUKHYThH B CIICJICTBUE PA3JIMYHBIX
(baKkTOpOB TaKWX Kak 0OpHIB HYJISI, Tepekoc a3 u T.1.

Kak mpaBuiio, Y3II cocTouT u3 JBYX OCHOBHBIX OJIOKOB: U3MEPUTEIHHOTO U
VCIIOJTHUTEIIBHOTO.

[Ipu nomaue wa YII HanmpspkeHHs U3MEPUTEIBHBIM OJOK OMpEnessieT ero
BEJIMUMHY. Eciin M3MEpeHHOE 3HAUYECHUE HANPSDIKEHUS DJIEKTPOCETH HE BBIXOJAMT 3a
YCTAaHOBJICHHBI B HACTPOWKaX JMAMa30H 3HAYECHUW M3MEPHUTENIbHBIA OJIOK MOJaeT
CUTHAJI HA HWCIIOJHUTENIbHBIA OJIOK (pesie) KOTOPbIA 3aMbIKAeT CUJIOBOM KOHTAaKT,
BKJIIOYAsl TEM CaMbIM Harpy3Ky B CETb.

Taxkum o6pazom, Y]III ocymecTBisieT HEMPEPHIBHBIN KOHTPOJIb HAMPSKCHUS
AIEKTPOCETU. B ciydae CHMXKEHHUS HAINPSLKEHUSI HUXKE YCTAHOBIIEHHOTO MOPOTra WIIH
MOBBIIICHUS BBIIIE YCTAHOBJIEHHOTO B HACTPOMKAaX IMOpOra M3MEPUTENIbHBINA OJIOK

MTHOBEHHO TIOJJa€T CUTHAJl Ha UCHOJHUTEIbHBI MeXaHu3M (pene) KOTOpbId
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OTKJIIOYAET JJEKTPOYCTAaHOBKY OT ceTh. [locime BOCCTaHOBIIEHHSI 3HA4Y€HUA
HalpsDKEHUsT 10 JIOMyCTUMOTO  3HAYEHMs, W3MEPUTENIbHBIM  OJIOK  4Yepes
YCTAaHOBJIEHHYI0O B HACTPOMKAX BBIAEPKKY BpPEMEHM MOJAET CHTHANI Ha
VCTIOJIHUTEIbHBI MEXAHU3M, KOTOPBI BHOBb BKJIFOUAET HATPY3KY.

CyniecTByIOT CIEeIYIOIIUE TUIIBI PEJIE HANIPSYKEHUM:

-110 TUITY JIEKTPOCETH: OJJHO(a3HbIE U TpeX(Da3HbIE;

-110 croco0y YCTaHOBKHU: CTallMOHApHBIe U nepeHocHble. [Ipu ycranoske Y311
BO BBOJHOM D3JIEKTPOILUTKE OOECHEUYMBAETCS 3alllUTa BCEU JIIEKTPOCETH M BCEX
ANEKTPONPUOOPOB, MOJKIIOYeHHbIX K Hel. [lepenocubie Y3II mpumeHnstorces, Koraa
€ro yCTAaHOBKa B IIMUTKE 3aTpyJHEHAa WU HEOOXOAMMO OOECHeYUTh OCOObIe
HACTPOWKH MO HAIPSKEHUIO CETU ISl KOHKPETHOTO 3JIEKTPOOOOPYAOBaAHHUS.

B Hacrosee BpeMs CymieCTBYIOT YCTPOMCTBA 3AIIUTHI OT HEPEHAIPSIKEHUS C
KOMOMHUPOBAHHOM 3alllUTOM, TaK Ha3bIBA€MbIC BOJIbT-aMIIEPHBIE peJie, KOTOphIE
KOHTPOJIMPYIOT KpOME HAIPSHKEHUS CETH, €€ U TOK B CETH, 3aIlHINAs TEM CaAMBIM
CETh, KAK OT MEPENaJ0B HANPSIKECHUS, TaK U OT MEPETPY3KH, T.€. TOMOJHUTEIBHO
BBITIOJIHSAET (DYHKITMIO OTPAHUYUTEIISI MOIITHOCTH.

Heob6xoaumo 3HaTh, 4TO BOJIT-AMIIEPHOE pejie He 00eCeunBaeT 3alUuTy CETH
OT KOPOTKOTO 3aMblKaHUs M HE MOXKET 3aMEHUTh €000l aBTOMATHUYECKUM

BBIKJIIOYATCIIb.

Baxnoit xapakrepuctukoit Y3II siBnsieTcsi HOMMHAIBHBIN TOK.

HomuHanpHBIN TOK — 3TO TOK, KOoTOphii Y3II cmocoOHO mpoIyckaTh 4epe3
ceOsf B TEYEHUE JUIMTEIBHOTO BPEMEHHM  COXpaHsAsl TMpU OTOM  CBOIO
paboTtocnocoOHOCTh. CTaHIapTHBIMU, Haubojee pPaclpOCTPAaHEHHBIMU 3HAYEHUSIMU
HoMuHaabHOTO ToKa Y311 aBastorcs: 10; 16; 25; 32; 40; 50; 63 A.

Homunanshseiili Tok Y311 onpenensiercss Mo cymMMapHOMY TOKY Harpy3Kd HIIH
MOIITHOCTH BCEX JICKTPOMPUOOPOB, MOJKIIOUYAEMBIX B 3AIUIIIAEMYIO CETh.

[TonyunB paccuntaHHOoe 3HaueHUE TOKa, BbIOMpaem Y3II ¢ Ombxaimmm
OOJIBIIIMM CTaHAAPTHHIM 3HAYEHHEM HOMUHAIBLHOTO TOKA.

Heob6xonumo yuuthiBath, uTo Y3II He 3alMIIaeT 3JIEKTPOCETh OT TOKOB
Meperpy3k M TOKa KOPOTKOTO 3aMbIKaHUs, ModToMy camo Y3II momkHO OBITH
3alIMIIEHO OT HHUX YCTAHOBJICHHBIM IIOCJIENOBATEIIBHO C HUM aBTOMATHYECKUM
BhIKJIFOUYaTesieM. [loatomy HoMuHanbHbIA TOK Y311 HE0OXOAUMO MPUHUMATH UCXOMAS

N3 HOMHMHAJIBHOI'O TOKAa aBTOMAaTH4YCCKOI'O BBIKIOYATCIIA. HpI/I 3TOM HOMMHAJIbHBIN
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ToK ¥Y3II nomxeH ObITh OOJIbIIE UM PABEH HOMUHAIBHOMY TOKY YCTaHOBJIEHHOTO 0
HEro aBTOMaTUYECKOTO BBIKIIFOYATES.

V311 MOryT HIMETh HECKOJIBKO HACTPOEK:

- ycTaHOBKa mopora cpabateiBanus Y3II 1Mo MakcuMaabHOMY 3HAYCHUIO
HanpspkeHuss (Umax) - yCTaHaB/IMBAa€T MAKCUMAJIbHO JIOIMYCTHMOE 3HA4YECHHE
HaIpsDKEHUST  DJIEKTPOCETH, TNPEBBIIIEHUE KOTOPOrO NPHUBEAET K OTKIHOYEHUIO
Harpys3Ku;

- ycraHoBKa mopora cpabarpiBanmst Y3II mo MHHMMaJIbHOMY 3HAYEHUIO
HampspkeHus: (Umin) -  ycTaHaBIMBaeT MHUHUMAIBHO JIOMyCTUMOE 3HAYCHHE
HaIIpSDKEHUST  DJIEKTPOCETH, CHM)KEHUE HANPSHKEHHWs HHUXKE JTAaHHOTO 3HAYCHMS
IIPUBEAET K OTKIIFOUEHUIO HATrPy3KHU;

- YCTaHOBKA BPEMEHM 3aJ€PKKH BKIIIOUEHMSI — Bpems, depe3 kortopoe Y3II,
IIOCJIE OTKJIIOYEHHUS HATPY3KH, IIOBTOPHO €€ BKIIFOYUT IIPU BOCCTAHOBIICHUH 3HAYEHUS
HalpsDKEHUS CETH B YCTAHOBJICHHBIX Ipeaenax. Bpems 3aiepKKh BKIIOUECHUS

AIEKTPONPUOOPOB BHIOUPAETCS B COOTBETCTBUM C PYKOBOJICTBOM IO SKCILTyaTaIUU.

— S oummmn e -
BHKJIIOYeHHUA 4 4 5 5 IIOOKJIIOYeHHA
; 220B .
HATPY3KH.
i L (it S

IATAHHA peJie.
Bl 7 By &VOy

Brixmogarens KOHTPOJIA
MAKCHMAJIBHOI'O HAIIPpAXKEeHHAA.

contro!

Tpexpaspanmsrit
Brixmouarens xorTpona HHIHIKATOP.

MHHHAMAJBHOI'O HAIIPAXKEeHHA.

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

Perynarop sagepmin

BpeMeHH aBTOMATHYeCKOro 6 230
BRJIIOYEHHA II0C/Ie AaBAPHH. 220

Peryna'rop MAKCHMAaJIBHOIO
HaOopAXKeHHA OTKJIIYeHHA.

Peryaarop MmuaEMaIsHOTO
HaOpPAKeHHA OTKIIIOYCHHAA.

Krevyer mogrmogenna
HarpysKu

Pucynox 12. [Ipumep MapKUpOBKH YCTPOMCTBA 3alIUThI OT MepeHanpskeHus (pee
HaIpsHKEHUS)
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KonuyecTBo U crocoObl HACTPOMKK MOTYT ObITh Pa3JIMYHBI ISl PA3HBIX TUIIOB
V3II. OO6wiuno, Hactpoiika Y3II ocymecTBisercss ¢ MOMOIIbIO TOBOPOTHBIX
PEryJIMPOBOYHBIX PYUEK.

CpaBHeHHE almapaTtoB 3alllUThl AJIEKTPUUYECKOM CETH M0 OTKJIIOYAIoIIeH
CIIOCOOHOCTH

PaccmoTpum pasnuily B paboTe M BO3MOMKHOCTSX OTKIIOUEHUS Pa3TUYHBIX
anraparoB 3allUThl JJIEKTPUYECKHX Leneil. B Hacrosmee Bpems, €CTb MHOIO
KOMOMHHMPOBAHHBIX YCTPOUCTB 3aAIIUTHI ANEKTPUUECKUX CETEH, T.€. COBMEIIAIOIINX B
cebe HECKOJbKO 3alUTHBIX (DYHKIUH. 31eCh MBI PAaCCMOTPUM HE KOMOHMHUPOBAHHBIC
anmapaThl 3alUTHI, BRIMOIHSIONINE TOIBKO OJHY (DYyHKIHIO.

IIprunHaMu IOXXapoOB OT JJIEKTPOYCTAHOBOK MOTYT SBIIATBHCA: KOPOTKOE
3aMbIKaHUE, Teperpy3ka, TOKM yTEUKH, JyroBele MpoOou  (MCKpEHHE),
IIEpEHAIPSIKECHUE.

JIns  3amuTBl  DJIEKTPUYECKHX CETEW, B HACTOSIIEE BpEMs, SBISIIOTCS
oOsi3atenbHbIMU K TipuMeHeHnio AB u YJIT. OTtu annapatsl 3apekoMeH10BaId ce0s
KaK HaJeKHble M H(PQEKTUBHbIE CpPEACTBA MPEIOTBPALICHUS MOXKapOB OT
JIIEKTPOYCTAHOBOK.

AB 3ammmaer 3JEKTPUYECKYH0 CE€Th OT TOKOB KOPOTKOTO 3aMBIKAHHUS M
IIEPErpy30K ANEKTPUUECKOUN CETH.

VAT 3ammimaer dJIEKTPUYECKYI0 CE€Tb OT I0XKapoB B  pE3yJbTaTe
BO3HUKHOBEHUS TOKOB YTECUKH.

Crnenyer OTMETUTB, YTO B HACTOSILEE BPEMsI 3aIUTy OT MHOI'MX HETaTUBHBIX
(GakToOpoB, BBI3BIBAIOIIMX BO3TOpPAaHWE B DJIIEKTPUUECKUX CETSAX, BMECTE C
npuMeHenneM AB u Y/T, oTyacTu pemaroT OpraHn3alMOHHBIMA MEPONPUSATUSIMU,
IIPOU3BOIUMBIMM Ha dTAIle NPOCKTUPOBAHUS ANEKTPUUECKUX CETEN, PU UX MOHTAXKE
U [IpH SKCIuTyaTaluu. Vcrnonb3yroTesl Takue Mephl, Kak 3a3eMIIeHHe, YKIaJlKka Kabes
B KOpo0a, YBEIMYEHHE PpACCTOSHUA MEXIy MPOBOAHMKAMH, MPUMEHEHUE
CHEIUATbHBIX COCAUHUTENBHBIX YCTPOUCTB (KJIEMMHBIX KOPOOOK W Ap.) u T.A. Jus
3aIIUTBI OT MEPETrPy30K NPOU3BOIAT MPABUIBHBIA pacyeT JJIEKTPUUECKHUX CETEU U
Harpys3KH.

Onnako AB u YT u3znauansHO HE OBLIM TIPEIHA3HAYCHBI JIJIST PACTIO3HABAHUS
VCKPEHUS U OTKJIFOYEHHs LIENU B CIIy4ae ero nosBiieHus. Vickpenue He pacro3Haercs
AB nmu YT, mOCKONABKY NpHU UCKPEHUH HE NMPOUCXOAUT HU YBEIWMYEHHUE CPEIHETO

SHAYCHHS TOKA B OCIIN, HU €ro yTCUKa Ha 3€MIJIIO.
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[Ipy mnocrenoBaTelbHOM HUCKPEHUHM TMIOJHOE CONPOTHBIIEHUE «ILIOXOTrO
KOHTAKTa» YMEHBIIAET TOK HArpy3KU U JIEPKUT ITOT TOK HUYKE MOPOra OTKIHOYEHUS
AB. CoOTBETCTBEHHO, 3TH CpPEJCTBA 3AIIUTHI OT HEraTHUBHOI'O JEWUCTBHSI BBICOKOIO
3Ha4YeHHUs] TOKa He cpabarbiBaioT. [Ipu mapaninensHOM UCKpeHHH MEXIy (a3oi u
HEUTPAJIbHBIM INIPOBOJOM TOK OrPaHUYEH IIOJHBIM COIPOTUBIICHHEM LENU U
cpadareiBanue AB u YT 3aBUCHUT OT CTENIEHH UCKPEHUS, OJIHAKO B MOJHON Mepe He
rapaHTUpPyETCsl.

COOTBETCTBEHHO, PEIICHHUE 3a7a4H PACIO3HABAaHUSA HUCKPEHUS U O00ECIICUECHUS
3alIUTHl OT TOXApOB, BBI3BAaHHBIX HCKPEHUEM, TOJDKHO OOECIeuMBATHCS HOBBIM
TUTIOM YCTPOMCTB, (DYHKIIMOHAIBHO M TEXHUYECKH OPUEHTHPOBAHHBIMU Ha TaKYyIO
3amauay. Takum yctporictBoMm siBisiercst Y 3111

V3AII 3amuniaet 3JIeKTPUYECKYH0 CETh OT I0XKApOONACHOTO IPOSIBICHUS
JyTOBOTO TIPO0OsI (MCKPEHHUS).

Eme opauMm (QakTopoMm, KOTOpBIA MOMKET MPUBECTH K TOXKapy OT
AJIEKTPOYCTAHOBOK, SABIISIIOTCA KOJEOAHMSI HANpPSIKEHUS DIEKTPUYECKOW CETH.
IIpryeM, OIacHOCTh MOXKET HECTH KaK IOBBILIEHHOE HAIIPSIKEHUE, TaK U IIOHUKEHUE
HaIPSDKEHUS.

AB, YT, Y3AII He 3amuIaroT 3JeKTPUUECKYIO0 CETh OT OMACHBIX KOJICOaHUI
HaIpsDKEHUS CEeTU. DTy 3aaady BeinonHsaeT Y311

V311 3amuuiaeT 3JeKTPUYECKYI0 CeTh OT KOJIeOaHUN HaNpsHKEHHs, KOTOpbIE

MOTYT TIPUBECTH K BBIXOJy U3 CTPOS JIEKTPOIPUOOPOB M MX BO3TOPAHUIO.

DOYHKIHUOHAJIbHbIE BO3MOKHOCTH aMNMNAapaToB 3alUUThl JJIEKTPUYECKHX
ceTen.

Taomuma 6
@OYHKIIMOHAIBHBIC BO3MOYKHOCTH aIllIapaToB 3allUThI JICKTPUICCKUX CCTCH

Anmapar 3aluThI
Yerpoicrao YcrpoiictBo
ABapuiiHblii . | YcrpoiicTBO 3a1IUTHI |  3alUTHI OT p
p— ABTOMATHYECKHIi 3alUTHI OT
p AuppepeHnaILHOro AyroBoro
BBIKJII04aTeb (AB) nepeHanpsKeHns
Toka (YAT) npooosi
(Y3JI) (Y310
He
Kopotkoe O0ecneunBaer He oGecnieunBaer He oGecnieunBaer
3aMbIKaHHe 3aLUT 3aIIUT obecnetusaet 3aIIUT
y y 3aLIUTY Y
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Anmnapar 3a1mThl
Yerpoiicrso YcrpoiicTtBO
ABapHiiHBbIii . | YerpoiicTBo 3aIMTHI | 3aIMTHI OT p
p— ABTOMATHYECKHA 3aIMUTLI OT
p auddepeHnuAIBLHOTO AYroBOro
BbIKJIIOYATEb (AB) Toka (YIT) poon nepeHanpsKeHust
Y31l
(V31 (Y31
He
Meperpyska O0ecneunBaer He oGecnieunBaer 0BeCLETUBACT He oGecnieunBaer
3alUTy 3aIIUTy sauTy 3aIIUTy
He
VreuKa ToKa He oOecmieunBaer Oo0ecneyuBaer 0BeCLETUBACT He oOecmieunBaer
3aIIUTY 3aIMUTY 3aIUTy
3aIUTy
HyroBoit
po0oii He obGecneunBaer He oGecnieunBaer Oo6ecneunBae | He obecnieunBaer
[MOCJIEI0BATENbH 3aIUTy 3aIUTy T 3aIUTY 3aIUTy
BII
He B mosnHo# Mepe
obecrieynBaeT
TOBOH 3aIlUTY.
Ay 6o M Hl %I He oGecrnieunBaer OoecneunBae | He obecneunBaer
npoOoit } 0XeT cpaboTath o T 3amETY samTy
napauieIbHbIN CIIAIIIKOM IO3JHO
(Ipu orpaHUYEHHOM
toke K3)
He B nonnoM Mepe N
He B nmonHoM Mepe
oOecrieunBaer S6eCIICINBACT
TOBOM 3amuTy. Moxker
Ir[1y060171 . a60TaT}; CIHLIKOM 3a1UTy. OoecneuuBae | He obecneunBaer
P p MosxeT He cpaboTaTth T 3alUTY 3aIUTY
Ha 3eMIJII0 031HO (Tipu (NIpH MMITYTHCHOM
OTPaHHYEHHOM TOKE
XapakTepe UCKPEHUS)
K3)
He
ITepenansl He obecrieunBaet He o0ecrnieunBaet 06eCICUNBACT O0ecneunBaer
HaATIPSDKECHUS 3aIUTy 3aITUTY sauTy 3allUTy

% 3 Ta6J'H/II_IBI 6 BHUJHO, YTO HW OJHWH H3 alIlapaTOB 3alllWMTbl HE 3alIWMIIACT

AIEKTPUUYECKYIO CETh OT BCEX BO3MOJKHBIX aBaApUUHBIX PEKUMOB. {151 obecrieueHus

MaKCHUMAaJILHON  3alllUTHhI

arrapaTsl

3aIlUThI,

paboraromue Ha

HEHUCTIPABHOCTH JJIEKTPUUYECKON CETH.

oOHapyKeHHe

pPa3HbIX

BHGKTqueCKOﬁ CCTHU uenecoo6pa3Ho HCIIOJIB30BaTh

MIPU3HAKOB

[Tpumenenue Y311 u Y3II He oTMeHsIeT HEOOXOAMMOCTH UCIIOJIb30BaHusl AB

u YT.

Takum 00pa3om, eciau paccMOTPETh BapUAHT WCIOJIB30BAaHHS BCEX BHUIOB
3aIIUTHI ANEKTPUUYECKON CETU OTAEIIbHBIMU YCTPOUCTBAMHU (BBIMOIHSAIOIIMMHU TOJIBKO
OJHY (PYHKIIMIO), TO HEOOXOAUMO YCTAaHOBUTH YETHIPE PA3HBIX alrmapara 3ailUuThl:
AB, YAT, Y3111, V3II.
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B Hacrosiiee Bpemsi pacrpocTpaHeHbl KOMOMHUPOBAHHBIE anMapaTthl 3alUThl,
KOTOpblE OOBEIUHSAIOT B OJHOM KOPITyC€ HECKOJIbKO YycTpoiicTB. Hampumep,
nudepeHranbHble aBTOMAThI, KOTOPbIe O0BEAUHSIOT (PYHKIMHA aBTOMAaTHYECKOTO
BBIKJIFOYATENS 151 YCTPOUCTBA 3aIIUTHI g epeHnrnaIbLHOro TOKA.
KoMOuHupOBaHHBIE yCTpPOWCTBA TMO3BOJISIIOT ONTUMHU3UPOBAaTH W YIOPOCTUTH

IMPOCKTUPOBAHUC U MOHTAX JJICKTPUYCCKHUX IMIUTKOB.

TepMonHINKATOPBI

OnHoit w3  Hambosiee  pacmpoOCTPAaHEHHBIX  MPUYUH  TIOKAPOB  OT
AJEKTPOYCTAHOBOK SIBJISICTCS TEPETPEB  KOHTAKTHBIX COCIMHEHUM W JAPYTHUX
aneMeHTOB. [lokapoomacHble  peXUMbl  BO3HUKAIOT — BCIEJACTBUE  OOJBIIOTO
IIEPEXOJHOI0 COIPOTUBIICHUS, & TAKKE MEPETPY30K.

TepMOUHAMKATOPHBIE MaTEpUANIbl MNPEAHA3HAYEHBI IS BHU3YaJbHOTO WU
dboTorpaduyeckoro KOHTPOJS U HU3MEPEHUS TEMIEpaTyphl, T.€. PE3YJIbTaTh
M3MEPEHUN MOKHO MPEICTABUTH B BU3YyAITM3UPOBAHHOM BUJIE.

[Ipy [goCTMXEHHM MaKCHUMaJbHOM TEMIIEPATypbl TEPMOWHANKATOPHBII
MaTepHa pacIuiaBisieTcsl 1 HEOOpaTUMO MEHSIET CBOM IIBET.

TepMouHIUKATOPBI MOXHO HCHOJIb30BAaTh Kak JI0Ka3aTelbCTBO  (pakTa
JOCTH)KEHUS ONPEACICHHOW MAaKCMMaJbHOM TEMIIEpaTypbl, T.K. PE3yJIbTAThI
U3MEPEHUS SIBJISIOTCS HEOOPATUMBIMHU.

Mertoxn wu3MepeHMss TeMIeparypbl € HOMOIIBIO  TEPMOMHIUKATOPHBIX
MAaTEPUAJIOB OTJIMYAETCS MPOCTOTOM, 3KOHOMUYHOCTBIKO, MAJIOW TPYIOEMKOCTHIO,
BO3MOXXHOCTBIO OMNEPATUBHOrO TMOJYUYEHHUS JOCTAaTOYHO MOJHON HHGOpPMALUU O
TEIJIOBOM PEXUME IIEMEHTOB 3JIEKTPOOOOPYI0BAHHUS.

TepMOUHAMKATOPHI MMEIOT HECKOJBKO WCIOJHEHUW: TEPMOUHIAUKATOPHBIC
HAKJIEMKA U TEPMOUHIUKATOPHBIE KPACKH.

KoHTpacTHOCTh 1BETOBOTO Tiepexoja OOecleyuBaeT JIETKOE pPaclio3HaBaHUE
aBAPUIHOTO MEPETrPEBA.

TepMOUHAMKATOPHI COXPAHSIOT CBOM IBET U MAPKHUPOBKY HA MPOTSIKECHUHU
BCETO CPOKa CITY>KOBI.

TepMouHIUKATOpHBIC HAKIEHKM TPENCTABIAIOT COOOW MOJJIOKKY Ha
CaMOKJIEAIIEMCA OCHOBE C HAHECEHHBIM TEPMOUHIAMKATOPHBIM  ITOKPBITHEM.

MatepuaioM nojyioxKKU MOTYT ObITh OyMara, (osbra win noiuMepHas mieHka. Jlis
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MpeOXpPaHEeHUs] TEPMOWHIMKATOPHOTO TIOKPBITHUS OT BHEIIHUX BO3ACHCTBUI
MOBEPXHOCTH M3/ICJIUSI OKPBIBAIOT 3alTUTHOMN TIJICHKOM.

[Ipu mocTmxeHUM 3aJaHHOW TEeMIIepaTypbl HHIAMKATOP HEOOpaTUMO MEHSET
CBOM IIBET.

TepMonHIUKATOPHBIC HAKICHKNA MOTYT OBITh PAa3JIMYHOTO pa3Mepa u (OpMbI, B
3aBUCHUMOCTH OT 3aJlayd HMMETh Pa3HbId MOPOT cpabdaThIBaHUS, WUMETh HECKOJIBKO
TEPMOYYBCTBUTEIILHBIX METOK C Pa3HBIM IIPEACIIOM CpabaThIBaHMS.

TepMonHIUKATOPHBIC HAKICHKHA MOTYT OBITh OJTHOTIO3UITMOHHBIMH, T.€. UMEIOT
OJIHY WHAWKAIIMOHHYI0 METKY W MHOTOIMO3UIIMOHHBIMU — HMMEIOIINE HECKOJbKO

HHIWNKAONOHHBIX MCTOK, HACTPOCHHBIX HAa PA3HBIC TCMIICPATYPhI.

ao
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Pucynok 13. [Ipumepsl TepMOMHINKATOPHBIX HAKJIEEK PAa3IUYHBIX TPOU3BOIUTENCH

[IpumeHeHne OTHOMO3UIMOHHBIX TEPMOMHIMKATOPHBIX HAKIJIEEK IO3BOJIAET
KOHTPOJIMPOBATh MAKCUMAJILHYIO TEMIIEPATypy Ha JIEMEHTE JIEKTPOOOOPYI0BAHUSI.

[IpumeHeHne MHOTOMO3UIIMOHHBIX TEPMOWHIUKATOPHBIX HAKJIEEK IMO3BOJIACT
OTIPEIEIISTh TeMIIEpaTypy 3JIEMEHTA AIEKTPOOOOPYIOBAHUS KakK
cpeaHeapupMEeTHIECKOe MEXKy MOCIeIHe METKOM, N3MECHHBIIIEH I[BET, U TIEPBOH —
HE W3MEHUBIIECH.

TepMOUHAMKATOPHBIE KPACKH, B OTIMYUE OT TEPMOUHIAMKATOPHBIX HAKJIEEK,
MOXHO HAHECTH Ha TIOBEPXHOCTH WJM AJIEMEHTHI  DJIEKTPOOOOpPYI0BaHMS,
HEJIOCTYIIHbIE JJII YCTAHOBKM TEPMOMHJMKATOPHBIX HAKIIEEK, HalpuMmep, IpU

CJIOKHOW KOH(PUTYpAITUU WIA OTPAHUYECHHOM MPOCTPAHCTBE BHYTPHU DIIEKTPUUECKUX
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IHINTKOB. KpaCKI/I MOXHO HAQHCECTH Ha IMNOBCPXHOCTH KOHTPOJIHUPYEMOI'O JJICMCHTA

0oJjice TOHKUM CJIOCM, B PEC3YJIBTATC YCTO BO3PACTACT CKOPOCTH Cpa6aTLIBaHI/ISI.

Pucynok 14. [IpuMep ucnoaHEHUS] TEPMOUHANKATOPHBIX KPAaCOK

TepMOMHUIUKATOPBl TMPUMEHSAIOTCA JUISI  KOHTPOJS TEIUIOBOIO  pexuMa
3JIEMEHTOB 2JIEKTPOYCTAHOBOK.

TepMOUHIUKATOPBl MPUMEHSAIOTCS Ui  OOHApY>KEHUS M PErUCTPALUH
IEPETPEBOB 3JIEMEHTOB 3JIEKTPOOOOPYHAOBAHUS WM 3JEKTPOINPOBOAKH, B IEPBYIO
ouepelib, BOJIN3H IIEKTPUUECKUX KOHTAKTOB, KOHTAKTHBIX COEAMHEHUH.

TepMonHIUKATOPBI HE TPEOYIOT CIIELUATIBHOTO TEXHUYECKOTO OOCITYKUBAHHUS.

JamuTe HOANEXKAaT  DJIEMEHTBhl  DJIEKTPOOOOPYNOBaHMs, M  KOTOPBIX
HOPMATUBHO-TEXHUYECKUMHU JOKYMEHTAMHU YCTAHOBJIEHbI HAMOOJBIINE JAOMYCTUMBIE
TEMIEpAaTypbl HarpeBa, a TaKXKe OJIIEMEHTHl AJIEKTPOOOOPYIOBaHUS, MEPETPEB
KOTOPBIX MOXKET NPHUBECTH K aBapUy WJIM BO3TOPAHUIO (HE3aBUCHMO OT HAJIUYUsA
TpeOOBaHUI HOPMATUBHBIX TOKYMEHTOB).

TepMOMHIUKATOPBl ~ HAHOCAT  HA  DJIEMEHTBl  3JEKTPOOOOpYAOBaHMS,

noajicKamue KOHTPOJIIO TCIIJIOBOI'O COCTOAHMUS.
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Pucynox 15. [Ipumep ucnonab30BaHMs TEPMOMHANKATOPHBIX HAKJIEEK JIsl KOHTPOJIS
TEMIIEPATYpPbl KOHTAKTHBIX COCINHEHUN

[Topor cpaGaTbiBaHNs TEPMOMHANKATOPOB BEIOMPAETCS UCXOAS U3 TpeOOBaHUI
HOPMATHUBHO  TEXHUYECKOW  JIOKYMEHTAallMW JJIsi  KOHKPETHOrO  3JIEMEHTA
AJIEKTPOOOOPYIOBaHUS, TEXHUYECKUX XapaKTEPUCTUK U  PEXKHUMOB  padOThI
AIEKTPOOOOPYTOBAHUS.

Tak kak TEPMOMHAMKATOPHI HE SBIISIIOTCS BOCCTAHABIMBAEMBIMU HM3EIHIMU,
MOCJIE PETrucTpalud MMU MeperpeBa cpadOTaBUIME TEPMOMHIAMKATOPHI MOJJIEKAT
3aMeHe Ha HOBBIE.

Heo0xoaumMo KOHTpOJIMPOBATh CPOK MCIIOIBb30BaHUS TEPMOUHAUKATOPOB. [lpu
UCTEUYECHUHU CpOKa HCMOJIb30BaHUS, TEPMOMHAMKATOPHl HEOOXOIMMO 3aMEHUTh Ha
HoBBbI€. [locie 3aMeHbI cienaTh OTMETKY B JKypHaJIe.

TepMOUHIUKATOPBI SBJISIFOTCS HEBOCCTaHABIIMBAEMbIMHU U
HEPEMOHTONPUTOAHBIMK  M3AenusiMu  (HokpbiTusiMu).  Ilpu  cpabarbiBaHuU
TEPMOUHANKATOPA, €r0 CIEAYET YAAIUTh U 3aMEHUTh HAa HOBOE M3/ieHe (TIOKPBITUE).
OxpammBaHr€e TEPMOUHIUKATOPHBIX METOK B PE3YJIbTAaTE BO3ICUCTBUS TEMIIEPATYPHI

HEoOpaTUMo.

TepMocucrembl
TepmocucTeMbl IpeAHA3HAYEHBI I PAHHETO0 aBTOMATHYECKOTO OOHAPYKEHHUSI
MOXKApPOOMACHBIX CHUTYallMl, BO3HUKAIOLIMX BCIIEACTBUE MEPErPEBA DBJIEMEHTOB

AJIEKTPOYCTAHOBOK: KOHTAaKTHBIX COEIUHEHUH, MPOBOAOB, Kabenel (B T.4. KOHUEBOU



61

apMaTypbl) W IIHH, JJIEKTPUYECKUX ammapaToB, BBOJHBIX pacHpenelUuTeIbHbBIX
mKagpoB, IUTOB C AJIEKTPOOOOPYIOBAHHEM, WHOTO SJICKTPOOOOPYAOBaHHUA W HX
AIIEMEHTOB, TJI€¢ BO3MOXKHO MPEBLIIICHNUE TEMIIEpaTypbl 000PYI0BaHMs B HEIITATHOM
pexxrMe padOoThl WK TIPU MOSBICHUN Je(eKTa.

CucreMbl OCYIIECTBISIOT HEMPEPHIBHBIM KOHTPOJIb TEMIIEpaTyphl HarpeBa c
CUTHAJM3aIlMell 0 MPEBBIIICHNH YCTAHOBJICHHBIX MIOPOTOB | Tepeaadeii nHpopManun
Ha MyJIbT IEHTPAIN30BAaHHOTO HAOIOCHMSI, T/I€ OCYIIECTBISIETCS MTPUEM TPEBOKHBIX
M3BEIICHU 00 0OHAPYKEHHBIX MEPErpeBax C MaTYUKOB, OTOOpaKeHHE (MHIUKAIIHS)
COCTOSIHUSI U PETUCTPALIUS COOBITHIA.

Tepmocucremamu MOTYT OBITH OOOpPYIOBaHBI DJIEKTPOYCTAHOBKH, TSt
KOTOPBIX HOPMATHBHBIMU JOKYMEHTaMH YCTAaHOBJIEHbI HauOoOJIblIasl JOIMyCTUMAs
TeMIepaTypa HarpeBa, a TaKKe D3JIEMEHThl  3JEKTpoOoOOpyAOBaHUSA U

SJICKTPOIIPOBOJKH, IICPETPEB KOTOPLIX MOKCT IPUBECTU K aBAPHUU UJIK BO3TI'OPAHUIO.

Pucynok 16. [Ipumep crcTeMbl, COCTOAIIEH U3 TEPMOAKTHBUPYEMOM
ra30BBIICISAIONIEN HAKIIEUKU U CIIEIHAIIM3UPOBAHHOIO Ta30BOr0 AaTYUKA

B kauectBe ycTpoHCTB OOHApPYKEHUS MPEBBIMICHUSI TEMIIEPATYPhl B Pa3HBIX
CHCTEeMax MOTYT BBICTYIIATh pa3IUYHbIE JTATYUKHU. Hampuwmep,
TEPMOAKTUBUPYEMbBIE Ta30BBIICIISIONINE HAKICHUKHU, PU HArPEBAHUU KOTOPBIX 0
OINPEAECIICHHON TEMIIEpAaTypbl BBIACISACTCS CUTHAIBHBIM Tra3, YJIaBIUBACMBIN
CIICIMAIIM3UPOBAHHBIM Ta30BbIM JATYUKOM, MEPEAAIOIINM CUTHAJI O TIEPErpeBe Ha
KOHTPOJILHO-TIPUEMHOE YCTPOMCTBO; OECKOHTAaKTHBbIE HWH(paKpacHbIE TaTUYUKH;
JaTYUKA TEMIIEPATYPbl, YCTAHABIMBAEMBIEC HEITOCPEICTBEHHO HA KOHTPOJIUPYEMBIN

QJICMCHT BJIGKTPOOGOPYI[OBaHI/IH.
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- o - CMELWANMU3UPOBAHHDIV KOHTPOJIbHO-NPUEMHOE
X FA30BbIN JATHMK YCTPOUCTBO

1. O6epHWTe HaKNENKN BOKPYT KOHTAKTOB A
1 YCTaHOBWTE ra3oBbiv AaTUMK \, e
<4~ P \
ity
& '
e
o
!oooi’» »!0001', .
70°C 100°C
3. BaBapwuiiHOM cuTyaumu Haknelka Bbigenaet
2. Tlpw HarpeBaH1M MHANKATOPHble CUrHaNbHbIN ra3, KOTOPbIN GUKCMpyeTCa
METKWN HeobpaTUMO U3MEHAIOT LBeT AaTyYMKOM
Iar 1 [IIar 2 [Iar 3

["azorenepupytoue Hakieiiky, [Ipu HarpeBanuu Beiie 50 — B aBapuiiHON cuTyanuu, Korna
pasMenieHHble  Ha CcwiIoBbIX 90°C MHIUMKAaTOpHBIE METKU TEMIIEpaTypa IOJAHUMAETCS BbIIIE

KOHTaKTax, a Takke HeoOpatumMo MeHsOT cBoum 100°C,  Hakieiika  BbIICISACT
CMOHTUPOBAHHBIN ra3oBblil LIBETA CUTHAJIbHBIN ras, KOTOPBIN
JIaTYUK B AJIEKTPOLIUTKE ¢bukcupyercs ra3oBBIM

JatyukoMm. Jlatuuk — mepepaer
CUTHAJI TpeBOTH W / WM
OTKJIIOYAaeT MUTaHuE

Pucynox 17. [lomaroBas cxema paboThl CUCTEMbI HEMTPEPHIBHOTO KOHTPOJIS
TEMIIEPATypPbl HA OCHOBE TEPMOAKTUBUPYEMOM ra30BbIACISIONICH HAKIICKH
Y CIIENUAIIM3UPOBAHHOIO T'a30BOr0 JaTYMKa

Kpome Toro, TepMocucTeMbl MOKHO HCTOJIb30BATh KAK CUCTEMbl MOHUTOPUHTA
MO’KApHON OMAacCHOCTHU JJIEKTPOYCTAHOBOK, 3a CUET paHHEro OOHApY>KEHUS TOYeK
YPE3MEPHOr0 HArpeBa, 3aJ0Jr0 JI0 Hayvaja TePMUYECKON AECTPYKUMU H3O0JSIUU B

MCCTAaX YCTAHOBKHU OATUYHUKOB.
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Pucynok 18. [Ipumep cuctemMbl MHOTOKaHAJIbHOTO 0€CKOHTAKTHOTO TEMIIEPaTypPHOTO
KOHTPOJISI HA OCHOBE OECKOHTAKTHBIX MUPOMETPUUECKUX TATIYHKOB

CronKa ¢ CHETEMOR

s I

\‘w. e ccroe

R.Nomuso

Pucynok 19. [Tpumep MHTENIEKTYaaIbHOW CUCTEMBI KOHTPOJIS TEMIIEPATYPHhI
BBICOKOBOJIbTHBIX KaO€IbHBIX JIMHUI Ha OCHOBE paclpeesieHHOTO
JlaTYuKa TeMIIepaTypbl

Ten10BU3NOHHAS THATHOCTHKA

B ocHOBEe TEIJIOBU3MOHHONM JMAarHOCTUKU JIEXKHUT TEIJIOBOM  METOJ
HEpa3pyIIAIIEer0 KOHTPOJSA, T.€. TEIUIOBU3MOHHBIC OOCIEAOBAaHHUS C IIEJBIO
BBISIBJICHUS TI0’KAPOOIACHBIX YYaCTKOB U Y3JIOB B JJIEKTPOOOOPYJOBAHUM U

AIEKTPOTIPOBOJIKE.
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B kauectBEe TEXHMYECKOIO Cpe€acTtBa TEIIOBU3UOHHOM AUAarHOCTHUKHU
MMPUMCHACTCA TCIIJIOBU30P. TGHJ’IOBI/ISOP — 9TO OI'[TI/IKO-SJIGKTpOHHEJﬁ I/IBMepHTCHBHBIﬁ

npudop, pabdoTaronuii B ”HPPaKpacHOM 00J1aCTH MEKTPOMArHUTHOTO CIIEKTPA.

Pucynox 20. [Tpumep nmpoBeaeHUs TEMIIOBH3NOHHOTO KOHTPOJIS JIeKTpoIIKada

Kpatko MeToJ TEmIOBU3MOHHOM JMArHOCTHKM TOXapHOH Oe30MacHOCTH
DKCIUTYaTUPYEMOTrO 3JIEKTPOOOOPYIOBaHMSI MOYKHO OIHCATh CIEAYIOLIMM 00pa3oM.
Kaxplii 00beKT uMeeT Temmneparypy, NpU4eM B pa3HbIX TOYKax oHa pasHas. Kak
IIPaBUJIO, OTKJIOHEHHE TEMIEPATYPBl B Ty WJM HWHYIO CTOPOHY CBHUIETEIBCTBYET O
KaKOW-TO HEOJHOPOAHOCTH, nedekre. TemnoBu30p Kak BHUAECOKaMepa OXBaThIBAET
BCIO MTAaHOpaMy OOBEKTa, BHIBOAUT HA dKpaH U (GUKCUPYET B MaMSITH BECh CIIEKTP €ro
TeMIiepaTyp, InpeoOpa3yss B TEpMOIpaMMy, T.€. KapTUHKY TeMIIepaTyp, KOTOpas
HAallOMMHAET HeratuB UBETHOM (oTtorpaduu, TA€ KaXAbld OTTEHOK LIBETa
COOTBETCTBYET OIPEAECIICHHON TEMIIEPATYPE.

HeocnopumbiMu ~ mpeuMyIECTBAaMH  TEIUIOBU3HMOHHOTO  00CieAO0BaHUs
SBIISAIOTCA: OOBEKTHBHOCTh M TOYHOCTHb IIOJyYaeMbIX JAaHHBIX, O€30MacHOCTb
(npumensieTcsi ~ OECKOHTAKTHBI ~ MeTon), He  Tpedyercs  OTKIIIOYEHHUE
AJIEKTPOOOOPYIOBAaHUSI M NOATOTOBKM pabodero wmecra. [lpm »TOM Meron
BBICOKOIIPOM3BOJMTEIIEH, K TOMY K€ OH JaeT BO3MOXHOCTb IIPAKTHYECKH
MTHOBEHHO, «C TEpBOTO B3IJIsAJa», YyKa3aTb MeECTO JedeKTa, MpeaBapUTeIbHO
onpeAeNnuTh creneHb AedekTHocTd. Kpome 3TOro Meroj oTiaudaercs NpOCTOTON

JIOKYMEHTUPOBAHUS 1€(PEKTOB U BO3MOKHOCTBIO ONpeiesieHus: 1e(peKTOB Ha paHHE!
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CTaunn  pa3BUTHA. OH mno3BoJIIeT C ,Z[OCT&TO‘IHOI‘/’I CTCIICHBIO TOYHOCTHU
AUArHOCTUPOBATH COCTOSAHHUC HC TOJIBKO OTKPBITBIX QJICMCHTOB
3J'ICKTp0060p}II[OBaHI/I$I, TAKUX KaK KOHTAKTHBIC COCAWMHCHHUSA B OJJIICKTPUYCCKUX
IMUTKAaX M BBOJAHBLIX IHUTAX, HO M COCTOSAHUC PO3CTOK U BBIKJIIO‘—IEITCJ'ICﬁ, KOTOPLBIC
3aKpPbITbl  KOpIyCaMHu, a TaKiKXC OJJICKTPUYCCKUX IIPOBOAOK, BbIIIOJIHCHHBIX

Pa3INYHbBIMHA crioco0amu.

[Me 38.57
;36]
5—34,9
2——33.1
2_—313
2_—29,4
;27.5
?—25.8
2_—23.9
;221

! :20423

Pucynok 21. [Ipumep TepMorpaMMbl KOHTAKTHBIX COSTUHEHHUM C TEMIIEpaTypHOM
LIKaJION

CyTh TEIJIOBU3MOHHOM JMArHOCTHKH 3aKJ0yaeTcsi B  OECKOHTAKTHOM
perucTpali TEMIEPaTypHOrO IOJsI Ha TMOBEPXHOCTH OOBEKTa H3MEPHUTEIbHOU
arnmapaTypou, MOCTPOCHUH W aHAJIU3€ TEPMOrpaMM C HCHoib30oBaHueM OBM niid
oOHapy>xeHHs U Kiaccudukauu AepeKToB U NpuHATUS pemieHus. Hanuuue nedexra
IIPU TAKOM IMAarHOCTUKE XapaKTEPU3yETCs aHOMAIbHBIM MOBBIIIEHUEM TEMIIEPATYPHI
B JIe(heKTHOM 30HE M0 CPAaBHEHUIO C UCITPABHBIMH O0JIACTSIMHU.

VYcaoBuss ¥ MOPSAOK  MPOBEACHUS  TEIUIOBU3MOHHOW  JUArHOCTUKHU
AKCILTYaTUPYEMOTO  3JIEKTPOOOOPYOBAaHUS O KWJIBIX M  OOIIECTBEHHBIX 3JaHUMN
YCTaHABJIMBAIOT METOAWYECKHE pekoMmeHmanuu [6]. OHM HampaBieHBl Ha
npo(UIAKTUKY TOXXKAPHOM  OE30MACHOCTH  AJIEKTPOOOOPYOBAaHUS  KWIBIX U
OOLIECTBEHHBIX 3/IaHUN U TO3BOJISAIOT KOHTPOJHUPOBATh U OLEHUBATh COCTOSIHHE
MOKAPHON OMACHOCTU 3JIEMEHTOB 3JIEKTPOOOOPYAOBaHUS, KOTOPhIE paHEee HE MOTIJIU
ObITH 00CJIEI0BAaHbI, TAKMX KaK: PO3ETKH, BHIKIIOYATEIHN U SJECKTPUUECKUE TPOBOIKU
BBITIOJIHEHHBIX Pa3IU4YHBIMU CIOCOOAMHU, UTO SIBJISIETCS AKTyaJlbHBIM MOMEHTOM B

o0JracT oOecIieueHHs OKapHOU 0€30MacHOCTH JKIIIBIX M OOIIECTBEHHBIX 3aHUH.
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(T=277°C

Pucynok 22. [Ipumep oOHapyKeHHsI TOKapOOMACHOTO pa3orpeBa 60ITOBOTO
KOHTaKTHOTO COETMHEHUS

C moMOmBI0 TEMJIOBU3MOHHONW TUATHOCTHKU BBISBISIIOTCS KOHKPETHBIC
nedeKTHbIE MecTa, I/Ie€ 3a4acTyl0 JOCTAaTOYHO 3aTsSHYTh, 3a4UCTUTh, 3aMECHHTH
00JTOBOE COEAMHEHNE WITU MIEPEPACTIPEAECIUTD HArpy3Ky U 1e(PeKT OyIeT yCTpaHeH.

JlormyckaeTcsi UCTO0Ab30BaTh IPYTUe METOAUKHU TEIIOBU3MOHHON AUATHOCTUKH,
eciii 00JIaCTh MX NPUMEHEHHUS COOTBETCTBYET O0JIACTM NPUMEHEHHUS HACTOSIINX
METOJINYECKUX PEKOMEH AN,

B kagectBe KpuTepueB OILEHKH TMOXAPHON OE30MACHOCTH JIIEKTPUUYECKUX
U3JIEUA  MOXKET OBbITh TPUHATO 3HAYCHHE TEMIIepaTypbl WM TPEBBHINICHUS
TEMIEPaTypbl, YCTAHOBJIEHHOE B CTaHJapTax Ha KOHKpeTHoe u3aenue. Kpome Toro
KPUTEpUU OLCHKM I[0KAPHOM ONMAaCHOCTH MpU TEIUIOBU3MOHHOM JMAarHOCTUKE
NPUBE/ICHBI B METOIUYECKUX peKOMeHanusx [6].

JlmaraHocTuka 3JIeKTPOOOOPYIOBaHUS TEIUIOBBIM METOJIOM HEpPa3pyIIaroIIero
KOHTPOJIS (TETUIOBU3UOHHAS TMarHOCTUKA) JOJDKHA TPOBOAUTHCS OpUrafon HE MEHee
2 yenoBek. Bce unensl Opurazsl 10KHBL OBITH aTTECTOBAHbI MO TEIJIOBOMY METOAY
Hepa3pyIaroIero KOHTPoJs. XoTs Obl OJuH paOOTHHK JIOJDKEH OBITh aTTECTOBAH HE
Hke, ueM 1o Il kBanmmpukanmoHHOMY YPOBHIO TIO TETIJIOBOMY KOHTPOJIO B CUCTEME
Pocrexnanzopa.

Jlns  mpoBeneHWs TEMJIOBU3MOHHON TUArHOCTHKHM MOTYT TIPUBIIEKATHCS
CTOPOHHUE OpraHU3allMd, AaKKPEIUTOBAHHbIE B YCTAaHOBJIECHHOM TMOpPSAKE Ha

TEIUIOBOM METOJ] HEpa3pyLIAOIIer0 KOHTPOJIS.
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POCCHACKOR SEIEPALTHH R ——
110 JETAM I'PAXXJAHCKO# OFOPOHBI, REACTH Cy(enron
YPE3BBIYAMHBIM CUTYALMAM Poccuiickoii Pepeparpn
U JIMKBUJALIUM ITOC/IEJCTBUMA
CTUXWHHBIX BEJCTBUH
(MUYC POCCHH)

3amecTETens: MHEHENCTPa — r/IaBHEIH
rocyAapCTReHHLIH HHCIIEKTOP
Poccaiickoii Pegepaipan
N0 MOXKaPHOMY HaJA30pPy

Tearpanssmsi npoess, 3, Moaksa 109012
Ten. 8(495)983-79-01; daxc 8(495)624-19-46

07.04.2022 N. 43-2004-19
Ha Ne

O HanpaeeHHH MEeTOJHUYECKHX
PeKOMeHAalHH

B yensx peanusaliiy NOJHOMOYHI OPraHOB HCTIO/THMTE/IBHOH BAACTH CYOBLEKTOB
Poccuiickoi Pepgepaium, onpegeneHHbIXx crathed 18 PegepansHOro 3akoHa
oT 21 gexabps 1994 r. Ne 69-®3 «O nokapHo#H 6e30MacHOCTH» B YaCTH OPraHH3alHH
obyueHHs Hace/leHHMA MepaM TOKapHOH 0e30MacHOCTH, a TaKkKe HHMOPMHPOBaHHA
Hace/leHHA O Mepax MNOXKAapHOH 0e30MacHOCTH, HaNpaBIfAlTCA AIA MPaKTHUYeCKOro
HCTIOAb30BaHHA MeTogHKa OLIeHKH MNMOKapHOoH 6e30MacHOCTH JKHJIOro AoMa (KBapTHPHI)
U MeTtogHueckHe peKOMEHZALMH M0 OpPraHM3allHH TMPOQHIAKTHKH [0XKapoB
OT 3/1eKTPoOoOOpYAOBaHHA B JKHILIX H OOIeCTBeHHBIX 3JaHHAX C MPHMeHeHHeM
TeXHHYeCKHX CPe/CTB.

INpunoxxenue: Ha 132 a. B 1 3K3.

A .M. CynpyHOBCKHHA

~
JOKYMEHT HOMITHCAH
WIEKTPOHHOH HOJIHCBIO

Ceprudaxar: 2200713EE3 1 D9GDFAYFAE | ASBOG2BAC 14167
Boazenen: CYTIPYHOBCKHIT AHATO/IHI MUXAIIOBITY
Tettcrnarrenesi ¢ 15,12.202]1 mo 15.03.2023

Hecrpyrus: Anexcarap Himonaesmt - Y,
JenapTaMesT Hag30PHOH JeATELHOCTH H NPOQHIAKTHIECKOH paboTst
8(495)983-68-64
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