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BBeaenue

Honst uucia mnoxkapoB, Tmipousoweammx B Poccurickon ®epepauuu
OT 37eKTPUUYECKUX M3/eJIMii U YCTPOUMCTB B 3[aHUSIX M COOPY)KeHUsX, OT 00Iiero
yKrcjia TIOXKApOB B 3[aHUSX M COOPY)KEHMSIX OCTaeTcsl CTabWIbHO BBICOKOM
U cocTaBysieT 6osee 34 %.

Haubosblilee 4nc/io TI0KapoB OT 3/IeKTPOOOOPY/J0BaHUS €XXKero[HO TIPOUCXOAUT
Ha oObeKTax >XWIOro cekropa. VMIx fosisi cocraBniseT mopsigka 74 % ot obiero
KOJIMYEeCTBA MOKAPOB IO 3/IeKTPOTEXHUUECKUM NPUUMHAM.

OcHOBHasi 4acTb TIOTHOIIMX JIFOZIeM Ha To)Kapax OT 3/7eKTpoobopyzoBaHus
TIPUXOAUTCS Ha T0XKapbl B 3[aHUSAX M COOPYKEHUSIX >XUI0ro cekropa — 94,8%
oT 001lero uWcja TOTUOIMX Ha TOyKapaX, BO3HUKIIMX T10 3/IEKTPOTEXHUUECKUM
TIpUYMHAM.

Cpeny BUIOB OOBEKTOB >KUJIOTO CeKTOpa HauboJsiblliee KOTUUECTBO TI0’KapOB
OT 3JIeEKTPOM3Je/NMA U YCTPOUCTB €XeroJHO NPOUCXOAUT B OJHOKBapTHUPHBIX
M MHOTOKBAPTUPHBIX JKU/IbIX JOMaxX MW cocraBisgeT Okomo 43 % u 33 %
COOTBETCTBEHHO.

B 3maHusX U COOpPY>KeHUsIX OOI[eCTBEHHOrO0 Ha3HAUeHUs MO/ TI0’KapoB
OT 3JieKTpoobopyZioBaHUs cocTaBuia Oosiee 52 % OT 0OIero umc/ia TMoKapoB
Ha JIaHHBIX 00BEKTaxX.

Hons uvcna norubImIMX JrOfeli Ha T0)Kapax OT  3JIeKTPooOOopyZoBaHUs
B 0OIIlecTBeHHbIX 3/aHUsAX cocTaBuiaa 19,0 % orT obImmero uwmc/ia TOTHOIMIMX Ha
To’Kapax Ha JJaHHBbIX 00BEKTaX.

PacripefienieHyst  3HaueHWM  [IOKa3aTejieli  OOCTAaHOBKM C  TIOXKapaMH,
nipousomeAmumMu B Poccuiickont @egepaiiuu B nepuos 2016-2021 rofjoB B >KUJIOM
CEeKTOpe M 3[aHUsIX W COOPY>KeHMsIX OOIIeCTBeHHOr0 Ha3HaueHUs, WCTOYHHKOM
BO3HUKHOBEHHUS KOTODBIX SIBJISZIOCH  3/IeKTPOOOOpy/j0oBaHUe, TI0 CyOBbeKTam

Poccwuiickoit @enepaliyu ripeicTaB/ieHbl B Tabumiax 1 u 2.



Tabnuiia 1
PacripeziesieHre 3HaueHUM MOKa3aTesieil 00CTaHOBKY C TI0’KapaMu, TIPOX30IIe MU
B Poccurickor ®eneparuu B rieprog 2016-2021 rogoB B )KUIOM CEKTOPE,
HMCTOYHUKOM BO3HHUKHOBEHHMSI KOTOPBIX SIBJISJIOCH 3/IEKTPO00OOpYJ0BaHHE,
1o cyorektam Poccuiickoit @egeparym

PeitiTun Koz-so Jons | Peitun Toru6.o Hons
Cyo6bekt PD N0)XapoB, o Cyobekt PO JII0fei, ’
r , % r %
ef. yes.
1 MockoBckast 00/1aCThb 16 861 7,63 1 MockoBckast 00/1aCTb 738 6,70
2 Pecry6mka 8 302 3,76 2 CBep/iI0BCKasi 00/1acThb 417 3,79
bauikoprocran
3 Yensinrckast obmacts | 6728 | 3,04 3 Pecriybka 382 | 3,47
Bawkoprocran
4 UpkyTckasi 061actb 6 598 2,99 4 HWpkyTckasi 0651acThb 358 3,25
5 JlenmHrpaacKas 6 452 2,92 5 JlenuHrpasckast 06s1acTb 342 3,11
obsacTb
6 r. Mocksa 6 048 2,74 6 KpacHosipckuii kpait 342 3,11
7 KpacHosipckuit kpaii 6012 2,72 7 HoBocubupckast 061acThb 297 2,70
8 KpacHopapckuii Kpait 5905 2,67 8 Hwkeropogckasi 061acThb 274 2,49
9 Csep/yioBCKasi 06/1aCThb 5693 2,58 9 YenssouHCcKast 06/1aCTh 272 2,47
10 Camapckasi 06/1acTh 5570 2,52 10 PocTtoBckas 061acThb 256 2,33
11 Pecriy6sinka Tatapcran 5400 2,44 11 KpacHopapckuii Kpait 244 2,22
12 Hosocubupexas 5302 | 2,40 12 TroMeHCKast 0671acTh 233 | 2,12
006s1acTh
13 ITpuMopckuit Kpait 5166 2,34 13 ITepMckuii Kpaii 232 2,11
14 KemepoBckast 06macts - 4945 2.24 14 KemepoBckast 0611acTh - 230 2,09
Kysbacc Kysbacc
15 Huxeropoackas 4823 | 2,18 15 Camapckasi 06/1acTb 222 | 2,02
obsacTb
16 AnTaiickuii Kpat 4583 2,07 16 Pecnybnvika TaTapctaH 214 1,94
17 PoctoBckast 00/1aCThb 4326 1,96 17 CapatoBckasi 06/1aCThb 204 1,85
18 XabapoBckuii Kpaii 3990 1,81 18 XabapoBckuii Kpaii 199 1,81
19 CapaToBckast 06/1acTh 3862 1,75 Cpepuee no cybnexram 195,7
Ypanbckoro ®O
20 Boponesxckast 06/1acTh 3819 1,73 19 TBepckast 06s1aCTh 190 1,73
21 ITepMmckuii Kpait 3751 1,70 20 Bosrorpajckas 061acthb 184 1,67
22 Bousrorpasickast 06/1acThb 3706 1,68 21 IMpumopckuii Kpait 182 1,65
CpejaHee 10 cy0beKTam
23 Openbyprckast 06/1acTh 3652 1,65 TpuBomKcKoro BO 179,3
Cpeanee no
cy0beKkTam 3 631,0 22 Anraiickuii Kpaii 173 1,57
Ypanbckoro @0
24 r. Cankr-ITeTepbypr 3609 1,63 23 KupoBckasi 061acThb 173 1,57
25 TromeHcKas 06/1aCThb 3459 1,57 Cpepuee no cybnexram 172,3
Cubupckoro ®0




Koa-Bo

IToruo610

Peiituy Cy6bekt PD MO0XKapoB, Aonst | Pentun Cyobekt PO JIH/IeH, Aoz,
r , % r %
efl. yeJ.
CpepHee no
cy0bekTam 3 423,7 24 Bopouesxckast 06/1acTh 168 1,53
Cuoupckoro ©O
CpegHee no
cy0beKkTam 3 396,1 25 Openbyprckas 006/1acTh 161 1,46
ITpuBo/mkckoro @O
26 OmMckast 06/1aCcTh 3130 1,42 26 Omckast 00/1acTh 156 1,42
27 Xauret Mancuiickitit |- 543 | 1 39 27 r. MockBa 151 | 1,37
aBT. OKpyT - FOrpa
Cpeanee no
cy0beKTam 2 884,9 28 Y amyprckas Pecriybnvika 145 1,32
HenTpansHoro O
28 BnaaumMupckas 061actb 2 686 1,22 29 ITensenckas 06/1acTb 142 1,29
Cpepnee o
Cyﬁ%e.lf TaN{, 2 591,2 30 Bnaaumupckast 061acTb 141 1,28
Poccuiickou
Degepanyu
29 TBepckas 0671acTh 2416 | 1,09 Cpepuee no cybnexram | 4, g
IenTpansHoro ®0O
Cpeanee no
cyobektam FO)xHoro 2 281,6 31 KypraHckast o6/1actb 130 1,18
@0
30 CTaBpOMOIbCKUN Kpaid 2194 0,99 32 ApxaHre/bckasi 006/1aCTh 130 1,18
31 KypraHckast 06/1actb 2126 0,96 33 Bonoroackas 061acTb 130 1,18
32 ITeH3eHcKast 0651aCTh 2075 0,94 34 Hogsropogckast 06s1actb 130 1,18
33 KupoBcKast 06/1acTb 2057 | 0,93 Cpennee no cybrextam | g,
Poccuiickon Pepepanun
34 YbssHOBCKas 00/1aCThb 2 038 0,92 35 Tambo0BcKas 00/1aCTh 125 1,14
35 Y amyprckas 2012 0,91 36 Pecniy6nvka Caxa 122 111
Pecniybsvika (AxyTus)
36 3abakKanbCKui Kpai 2 006 0,91 37 3abaiiKka/mbCKUi Kpai 121 1,10
Cpeanee no
cyobexktam CeBepo- 1920,8 38 Pecniy6rvka Bypsitus 121 1,10
3anagaoro ®0O
37 Tam6oBckast o6macts | 1917 | 0,87 | 39 Hysawckas Pecriybmka - | 419 | g
Uysaus
38 MBaHoBCKasi 06macTb 1903 0,86 40 r. CaHkT-ITeTepOypr 117 1,06
39 Pecrry6maxa Caxa 1881 | 0,85 41 Kanyyckas 0671acTh 112 | 1,02
(AkyTus)
40 JIureikasi 006/1aCThb 1807 0,82 42 YipsiHOBCKas 00J1aCTh 111 1,01
CpejaHee 110 cy0beKTam
41 TynbcKkas 06/1aCThb 1801 0,81 FOsxHOr0 ®O 110,5
42 Awmypckast 06/1aCTh 1754 0,79 43 PsizaHCKast 06/1aCTh 110 1,00
43 BpsHcKast 0671acTh 1736 | 0,79 Cpepnee mo cybexram |,
CeBepo-3anaguoro ®0O
Cpeanee no
cybnexram 1734,2 44 TysnbcKast 06/1acTb 100 | 091
Ja/TbHeBOCTOYHOr0

®0




Koa-Bo

IToruo610

Peiituy Cy6bekt PD MO0XKapoB, Aonst | Pentun Cyobekt PO JIH/IeH, Aoz,
r , % r %
efl. yeJ.
44 Benropo/ckast 06/1aCTh 1730 0,78 45 AcTpaxaHckasi 00/1aCThb 100 0,91
45 ApxaHre/bckasi 06/1aCTh 1714 0,78 Cpepnee no cy6nexram 86,7
JlanbHeBocTOUHOr0 @O
46 Pecmy6siika Kpbim 1713 0,78 46 Jlumenkast 06/1aCTh 86 0,78
47 Pecriy6siuka Bypsitust 1701 0,77 47 Awmypckast 06/1aCTh 84 0,76
48 Mypmatckas o6nacts | 1668 | 0,75 48 XanTbl-MaHCHHCKHI aBT. 81 0,74
okpyr - FOrpa
49 Bostorozckast o61acThb 1 664 0,75 49 benroposckasi 06mactb 81 0,74
5o | dypamckas Pecnybmaka | gap | () oy 50 CTaBpONOLCKHii Kpaii 80 0,73
- YyBauus
51 Psi3aHcKast 00/1aCTh 1519 0,69 51 Kypckast 06/1actb 80 0,73
52 sIpocnaBckast 06/1aCTh 1474 0,67 52 Pecniy6sinka MopjoBust 79 0,72
53 ActpaxaHckasi 061acTb 1 468 0,66 53 VBaHoBCKas 06/1aCTh 78 0,71
54 Kany»kckast 06/1acTh 1 463 0,66 54 BpstHckast 06/macTb 77 0,70
55 Kypckas ob6sactb 1435 0,65 55 Pecriy6smka Kpbim 76 0,69
56 Tomckast 06/1aCThb 1422 0,64 56 Pecniy6ivka Komu 74 0,67
57 Hogsropojckast 06sactb 1413 0,64 57 OpnoBckasi 06/1aCTh 72 0,65
58 Pecriy6sivika Mop/joBust 1362 0,62 58 Pecniy6vka Kapemus 70 0,64
59 Pecrniybnvika [larectan 1332 0,60 59 IckoBcKas 061aCTh 69 0,63
60 Pecniy6ivka Kapenus 1307 0,59 60 sIpocnaBckast 06/1aCTh 68 0,62
61 CMmoseHcKast 06/1aCThb 1304 0,59 61 Tomckast 06/1aCThb 67 0,61
62 Pecnybnvka Xakacust 1226 0,55 62 CmoJieHcKast 00J1aCThb 63 0,57
63 ITckoBcKas 06/1aCcTh 1204 0,54 63 Pecniybivka Xakacusi 60 0,55
64 Pecrniy6vika Komu 1149 0,52 64 Pecriy6ivka Mapwii On 52 0,47
65 Yeuenckast Pecriy6sirka 1103 0,50 65 CaxanuHckas 00/1acTb 43 0,39
66 CaxaynuHcKast 00/1acTb 1088 0,49 66 Koctpomckast 061acThb 43 0,39
67 OpioBCKast 0671acTh 1050 | 0,48 67 #masio-Henerkuti ar. 41 0,37
OKpyT
68 Pecniybnvka Mapuii 3n 1 006 0,46 68 Pecniybnuka [larectan 31 0,28
69 Koctpomckast 061acThb 960 0,43 69 KamHuHrpazckas 27 0,25
obsactb
Cpeanee no
cyobektam CeBepo- 899,4 70 KamuaTtckuii kpaii 27 0,25
Kaska3sckoro @0
70 KanuHuHrpasckas 870 | 0,39 71 EBpeiickasi aBT. 06/1aCTb 25 0,23
00J1acTh
71 Kabapauto-Bankapckas | 7 0,35 72 Pecriy6/mka ThiBa 23 0,21
Pecny6sivka
i . Cpejsee 10 cy0beKTam
72 #mazo-HeHewKui aBT. 737 | 0,33 Cesepo-KaBKa3sckoro 20,4
OKpyT
[]0)
73 Pecny6siika ThiBa 569 0,26 73 MypMaHcKasi 00/1aCTh 20 0,18




PeiiTun Koz-so Jlons | PeiiTun Toruo Jons
Cy6bekt PD MO0XKapoB, Cyobekt PO JIH/IeH, ’
r , % r %
en. YeJL.
74 KamuaTckuii kpait 514 0,23 74 MaraziaHckasi 00J1acThb 20 0,18
75 Pecniybnuka Afipires 500 0,23 75 Pecriybsiika Anraii 17 0,15
76 EBpeiickas aBT. 06macTb 495 0,22 76 Kabapuno-Bankapckas 16 0,15
Pecniybsivka
77 Pecrniy6ivika Antaii 450 0,20 77 r. CeBacTorosns 12 0,11
Pecniybnvika CeBepHasi
78 Ocerusi - AJanus 434 0,20 78 Pecriybnuka Afpires 10 0,09
79 Maraganckasi 06/1acThb 406 0,18 79 UyKOTCKHWI aBT. OKPYT 10 0,09
80 r. CeBacTonosnb 367 0,17 80 YeueHckas Pecriy6sivka 6 0,05
81 Pecry6mka 283 0,13 81 Pecny6sivika UIHTyIIIETHS 5 0,05
WHrymerus
82 Pecriy6mika Kanvsikust | 268 | 0,12 82 Pecnrybmka Cesepas 4 0,04
Ocetus - Ananus
83 Kapauaeso-Hepkecckas 179 0,08 83 Pecniybvika Kanmbikuist 2 0,02
Pecniy6svika
84 Henenkuii aBT. OKpyT 79 0,04 84 Henewikuii aBT. OKpyT 2 0,02
85 UyKOTCKHM# aBT. OKpYT 75 0,03 85 Kapauaeso-Tepkecckas 1 0,01
Pecrniy0ivka
Tabmmiia 2

PacripesienieHrie 3HaUeHUH MMOKa3aTesieli 00CTaHOBKH C TI0yKapaMH, MPOU30ILeAINMU

B Poccuiickoit @enepauyu B mepuos 2016-2021 rofjoB B 3[jaHUSAX, COOPY>KEHUSIX
00II1eCTBEHHOTO Ha3HAaueHHs, UICTOUHUKOM BO3HUKHOBEHUSI KOTOPBIX SIBJIS/IOCH

3/1eKTpo0bopyJ0BaHue, o cyobekTam Poccuiickoii ®@enepariiu

KoJi-Bo Tons IToru6so o
PeitTunr Cyo0bekT PD M0)KapoB, o > | PedTHHT Cyo0bekT PD JIIO/IeH, o ?
ef. ° yeJl. ’
1 r. Mocksa 1682 8,99 1 r. Mocksa 12 14,12
2 MockoBckas 00/1aCThb 895 4,78 2 MocKoBcKast 00/1aCThb 10 11,76
3 r. CaHkT-ITeTepOypr 724 3,87 3 ITpuMopckuii Kpait 7 8,24
4 KpacHopapckuii Kpait 599 3,20 4 r. CaHkT-TTetepbypr 5 5,88
5 Pecriybvka BarikoprocraHn 559 2,99 5 WpkyTckas 061acTb 5 5,88
6 KpacHosipckuii kpait 545 2,91 6 Owmckast 061acTh 5 5,88
7 HWpkyTckast 06s1acTh 545 2,91 7 ActpaxaHckast 00/1aCTb 4 4,71
8 TIpMMOpCKHii Kpait 520 2,78 8 #mazio-Hexewwi ar. 3 3,53
OKpyT

9 Yenabunckasa 06/1acTb 509 2,72 9 Pecny6vika ThiBa 3 3,53
10 XabapoBckuii Kpaii 503 2,69 10 KpacHosipckuii Kpaii 2 2,35
11 HoBocubupckasi 061acThb 442 2,36 11 YensabuHCKast 06/1aCTh 2 2,35




10

Koa-Bo

ITorunos10

PeiiTunr Cyobekt PO MO0KapoB, ,Z[(();m, PeliTuHr Cyonekt PO JIH/IeH, ,Z[(())}m,
en. ° yeJ. ?
12 Camapckast 06/1acTh 399 2,13 12 Hoeocubupckast 061acTh 2 2,35
13 PocroBckas 006/1acThb 367 1,96 13 PocroBckas 06/1acTh 2 2,35
14 Pecniybivika TatapcTaH 343 1,83 14 CapaToBckast 06/1aCTh 2 2,35
15 XauTbl-MaHCUHACKUH aBT. 313 1,67 15 Hwkeropozckast 06/1acTh 2 2,35
oKpyT - FOrpa
CpejaHee 1o cy0beKTam
16 CapaTtoBckast 06/1acTh 309 1,65 Cubupcxoro ®O 1,8
17 OmcKast 06/1acTh 294 1,57 Cpenee 1o cyGnexram 1,6
LenTpansHoro @O
18 Hwkeropogckast 061acThb 292 1,56 16 Pecriyfimika 1 1,18
Bamkoprocran
19 Kemeposckas obnact, - 291 1,56 17 XabapoBckuii kpaii 1 1,18
Ky3sbacc
20 Bousrorpazickasi 061acThb 283 1,51 18 Camapckasi 06/1acTh 1 1,18
CpeaHee 1o cy0beKkTam
Cubupckoro ®O 281,7 19 Bosnrorpazckas 061acTh 1 1,18
21 Anralickuii Kpai 270 1,44 20 Anratickuii Kpait 1 1,18
22 ITepMckuit Kpait 268 1,43 21 ITepMckuit Kpait 1 1,18
CpeaHee 1o cy0beKTam 262.7 CpejaHee 1o cy0beKTam 1.0
Ypanbsckoro @0 ’ Ypanbsckoro ®0O ’

23 Bopouesxckast 06/1acTh 260 1,39 22 Boponesckast 06/1acTh 1 1,18
CpepHee 110 cy0BeKTamM 953.7 CpepaHee 1o cy0beKTam 1.0
Lenrpansuoro @O ’ HOxuoro ®0 ’

24 THoMeHCKast 06/1acTh 242 1,29 Cpeanee o quﬁ"eKTaM 1,0
25 Pecriy6mka Kpbim 241 1,29 23 Caep/y1oBCKast 06/1aCTh 1 1,18
Cpeatee 1o cy0beKkTam
TpaBo/mkcKoro GO 230,1 24 Awmypckast 061acTb 1 1,18
26 Pecniybnmka Caxa (SIKyTust) 227 1,21 25 TBepckast 06/1aCTh 1 1,18
CpeaHee 1o cy0beKkTam
FOsxHOro ®O 222,6 26 Bosnoroackast 06/1acThb 1 1,18
CpepHee 1o cyobekTam PO 218,7 27 Y nbsHOBCKast 06/1aCTh 1 1,18
27 Caep/yioBcKasi 06/1aCThb 216 1,15 28 Benropojckast 06/1acTh 1 1,18
28 Pecriy6siuka [TarectaHn 211 1,13 29 TamboBckast 06s1aCTh 1 1,18
29 CraBpononbcKuii Kpai 210 1,12 30 Psi3aHcKast 061acTh 1 1,18
30 Openbyprckast 06/1aCTh 207 1,11 31 Pecriy6siika Komu 1 1,18
31 3abatikanbCKuii Kpak 190 1,02 32 KocTtpomckasi 061acTh 1 1,18
Cpegpiee o cybnLexram 186,3 33 r. CeBacTomnosb 1 1,18
JanbHeBocTouHoro @O
32 ApxaHre/bckasi 06/1aCThb 185 0,99 34 Pecniybnvka VHTy1ietus 1 1,18
! . CpejaHee 1o cy0beKkTam
33 fAmano-Henenkuii aBT. OKpyT 182 0,97 TaabHeBocTouHOro GO 0,8
34 Tomckas 06/1aCcThb 180 0,96 Cpepnee no cy6nexram 0,6
CeBepo-3anagnoro 0
35 JleHuHrpasickas 06/1acTb 177 0,95 Cpeppiee no cyGrexram 0,6

IIpusBospkckoro @0
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Koa-Bo

ITorunos10

PeiiTunr Cyobekt PO MO0KapoB, ,Z[(();m, PeliTuHr Cyonekt PO JIH/IeH, ,Z[(())}m,
ef. ’ yesl. ’
Cpejsee 1o cy0'beKTam
36 Awmypckasi 061aCTh 171 0,91 CeBepo-KaBka3sckoro 0,1
0
CpepHee 110 cy0beKTamMm N
Cepepo-3anaguoro DO 164,6 35 KpacHopapckui Kpai 0 0
37 AcTtpaxaHckas 06/1aCThb 159 0,85 36 Pecny6vika TaTapctaHn 0 0
38 TBepckas 06/1aCcTh 154 0,82 37 XauTpl-Mancuiiciii asr. 0 0
okpyr - FOrpa
39 KHpoBCKast 06/1acTb 153 0,82 38 Kewmeposckast obnacr, - 0 0
Ky3sbacc
40 Pecriy6sinka Bypsitust 153 0,82 39 TromeHcKast 0651aCTh 0 0
41 Ynmyptckast Pecriybvika 152 0,81 40 Pecrniy6sika Kpbim 0 0
42 Bonoroackast 06/1acTh 147 0,79 41 Pecriybmika Caxa 0 0
(AxyTusi)
43 BnagumMupckast 061actb 147 0,79 42 Pecriybnvika [larectan 0 0
44 MypmMaHcKasi 06/1aCThb 146 0,78 43 CraBpono/bCcKuii Kpai 0 0
45 SIpocnaBckasi 06/1acTh 145 0,78 44 Openbyprckast 06s1aCTh 0 0
46 BpsiHckas o6sacThb 139 0,74 45 3abalikanibCKui Kpai 0 0
47 Y nbssHOBCKast 06/1aCTh 138 0,74 46 ApxaHresbckas 06/1aCThb 0 0
48 ITensenckas 06/1acThb 135 0,72 47 Tomckas 06/1acTh 0 0
49 Benropo/ckast 061actb 134 0,72 48 JlenuHrpasckasi 06macTb 0 0
50 YeueHckast Pecriy6sinka 127 0,68 49 Kuposckast 06/1acTh 0 0
51 CaxanuHcKasi 06/1acTh 124 0,66 50 Pecniybvika Bypsitust 0 0
52 Tamb6oBcKast 06/1aCTh 123 0,66 51 Ynmyprckast Pecriy6sivka 0 0
53 Psi3aHCKast 00/1acThb 118 0,63 52 Bnagumupckast 06/1acThb 0 0
54 Hysamckas Pecry6mka - 116 0,62 53 MypMmaHcKast 0671acTh 0 0
Uysaius
55 Tynbckas 061acTh 115 0,61 54 sIpocnaBckast 0671aCTh 0 0
56 KypraHckas 061acTb 114 0,61 55 BpsiHCKast obnacthb 0 0
Cpepnee no cyGnexram 109,4 56 ITensenckas 006/1acThb 0 0
CeBepo-Kaska3zckoro @0
57 Pecrniy6/vka Kapesnust 107 0,57 57 YeueHckast Pecry6iiika 0 0
58 Pecriy6sinka Xakacust 105 0,56 58 CaxanuHckas 06/1acTh 0 0
59 Jlurelkast 06/1acTh 103 0,55 59 Hysaruckas PecnyGiKa - 0 0
UyBammsi
60 Pecrniy6sinka Komu 101 0,54 60 Tynbckasi 061aCThb 0 0
61 OproBckast 06/1acTh 98 0,52 61 KypraHckas 06/actb 0 0
62 Pecriy6nvika ThiBa 97 0,52 62 Pecnybika Kapenust 0 0
63 CMoJteHcKas 00/1acThb 96 0,51 63 Pecniybnvika Xakacus 0 0
64 KabapyHo-bankapckas 96 0,51 64 Jlurelkast 06/1aCTh 0 0

Pecniy6/nka
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Kos-Bo o IToru6s0 o
PeiiTunr Cyobekt PO MO0KapoB, % ’ | PeHiTHHT Cyonekt PO JIH/IeH, % ?

ef. ’ gesL. ’
65 ViBaHOBCKast 00/1aCTh 95 0,51 65 OpJioBcKas 06/1aCcTh 0 0
66 KocTtpomckast 061acThb 95 0,51 66 CmoreHckast 06/1aCTh 0 0
67 Kypckast 061actb 94 0,50 67 KabapyuHo-Bankapckas 0 0

Pecny6/inka
68 KanuHuHrpagckas 06/1acTb 92 0,49 68 MBaHoBCKasi 06;1acTh 0 0
Pecriy6imka CeBepHast
69 Ocetiist - Asatis 80 0,43 69 Kypckast obnactb 0 0
70 Pecry6mika Mapwit 971 76 0,41 70 Kanuuurrpagckas 0 0
ob1acTb
71 Kamy>kckast obnactb 74 0,40 71 Pecrybmika Cenepras 0 0
Ocertus - AnaHus
72 Pecriy6sinka MopjoBust 74 0,40 72 Pecriy6sinka Maputi O 0 0
73 r. CeBacToIosb 66 0,35 73 Kany»ckast 06/1acTb 0 0
74 Hosropo/ckast 06/1acTh 62 0,33 74 Pecnybmka MopjoBust 0 0
75 KamuaTtckuii kpaii 58 0,31 75 Hogropockast 06/1acth 0 0
76 IckoBcKasi 061acThb 54 0,29 76 Kamuarckuii kpait 0 0
77 Pecriy6uka Anrait 48 0,26 77 IMckoBcKast 06macTb 0 0
78 Pecnybnvika Ajipires 44 0,24 78 Pecniybivika Anrait 0
79 MarazaHckasi 00/1acThb 44 0,24 79 Pecniybnvika Agipires 0 0
80 EBpeiickast aBT. 06/1acTb 41 0,22 80 MaragaHckast 06/1acThb 0 0
81 Pecrniy6/vika VIHTy1LeTHst 31 0,17 81 EBpetickas aBT. 06/1aCTh 0 0
82 Pecniybivka Kanmbikust 22 0,12 82 Pecrniy6sinka KanMbikus 0 0
83 UyKOTCKHU aBT. OKPYT 18 0,10 83 UyKOTCKUM aBT. OKPYT 0 0
84 Henelikuii aBT. OKpyT 16 0,09 84 Henenkuii aBT. OKpyr 0
85 KapauaeBo-Yepkecckas 1 0.06 85 KapauaeBo-Uepkecckas 0 0
Pecriy6sinka Pecriy6sinka

C yueToM WHTEHCHUBHOTO POCTa 3HEPrOBOOPY)XEHHOCTH HACeeHUs], KUMbIX U
OOITIeCTBEHHBIX ~3/IaHWM, TEeHAEHIUsA I10 KOMUUYECTBY «3IeKTPOTeXHHUUECKUX»
M0>KApOB, OUEBU/IHO, COXPAHUTCSl TIPU CYILECTBYIOIEM T[10/I0’KeHUU T10XKapHOM
NPO(PUIAKTUKHN 7IEKTPOYCTaHOBOK.

B HacTosiiiee BpeMsi CJIOXKW/IACh CUTYyal[usi, KOTZa 3/IeKTpooOOpy/j0BaHKe TI0
Oonbllleli YacTH HUKeM He OOCTy)XKMBaeTCsi C TOYKHA 3pPeHHMs €ero TIoyKapHOH
NpOGMUIAaKTHKNA. DJIEKTPUKH Ha OOBEKTax 3aHMMAlOTCs ero Oo0C/Ty>KMBaHWEM WIIH
PEMOHTOM, KOT/la UTO-TO BBIXOJUT M3 CTpPOsi. B 3Tol CBsi3U, OAHUM M3 OCHOBHBIX

BOIIPOCOB ABJIAETCA OpPraHU3alivsd CUCTeMaTHUUeCKOH HpO(I)I/IIIaKTI/IKI/I IMo>XXapoB OT
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3JIEKTPOOOOPY/JOBAaHUST KU/BIX U  OOIIEeCTBEHHBIX 3[@aHUM C TIpUMEHEeHHEM
TEeXHUUYECKUX CPEJICTB.

B cooTtBeTcTBUM CO cTaTthel 4 TeXHUUeCKOro perjiaMeHTa TaMO)KeHHOrO COro3a
«O 0e30macHOCTM HU3KOBOJBTHOTO ob6opyzoBanus» (TP TC  004/2011),
HU3KOBOJIbTHOE 000py/0BaHMe AO/DKHO OBITH pa3pab0TaHO W M3TOTOB/IEHO TAaKWUM
ob6pa3oM, 4ToOBI ITPH TIPUMEHEHHWH €T'0 T10 Ha3HAUeHHIO 1 BLITIOJIHEHUH TPeOOBaHMM K
MOHTaxYy, 9KCIUTyaTaluu (MCT10/Tb30BaHMIO), XpaHeHUIo, TiepeBo3Ke
(TPaHCIIOPTUPOBAHUIO) UM TeXHUYECKOMY OOCIy)KMBaHUIO 3TO 000py/oBaHue
obecrieunBaiio: OTCYTCTBHE HEeZOIYCTUMOIO PHCKAa BO3HHWKHOBEHUS TOBBIIEHHBIX
TeMIepaTyp, AYTOBBIX Pa3psOB WM W3IyYeHWM, KOTOpble MOTYT TIPUBECTH K
TOSIBJIEHUIO OTMACHOCTEeH, OTCYTCTBHE HEeZAOIYCTUMOIrO pHCKa TIpPU TieperpyskKax,
aBapUMHBIX PeKUMaX M OTKa3ax, BbI3bIBAEMBIX BJ/IMSIHUEM BHEIIHUX W BHYTPEHHUX
Bo3zielicTByOLIMX (akTopoB. Takke B [JAHHOM CTaThe YCTAHOBJIEHO, UTO
HU3KOBOJIbTHOe 000pyZi0BaHMe [JO/DKHO ObITh pa3paboTaHO W M3TOTOBJEHO TaKUM
obOpa3oM, uTOoObI OHO He SBJSAOCh MCTOYHUKOM BO3HUKHOBEHMSI Tio)Kapa B
HOpMaJIbHBIX Y aBaPUMHBIX YC/IOBUSX PabOTHI.

B OosbIIMHCTBEe CjyuaeB, TIOC/ie MOHTa)ka, 3/IeKTpooOOpyZoBaHUe He
nojiBepraeTcss  NpOPWIAKTUUECKAM  OCMOTpaM, TeXHUUeCKOMY  KOHTPOJIIO,
00CTy>)KMBaHWUIO U DPEMOHTHO-TIpeyTpeANTebHbIM MepornpusTtusM. OHAKO Co
BpeMeHeM C HHUM MPOUCXOJAT OTpUllaTe/bHble U3MeHeHUs. YXy/llleHrue COCTOSHUS
3/IEKTPOOOOPY/JIOBaHUSI ~ TIPUBOJUT K  HEPALMOHAaIbHOMY  HCIIO/Ib30BaHUIO
3/IEKTPUYECKON HEprMM U TIOBBIIIIEHUIO YPOBHS TTO’KapHOW OIMAaCHOCTH, a, 3HAUWT,
TpeOyeT 3a HUM CHUCTeMaTU3UPOBAHHOTO HAOJIIOIeHUSI.

B cootBetcTBUM ¢ PeziepanbHbIM 3aKOHOM OT 21 mekabpst 1994 r. Ne 69-P3
«O mnoxapHoW 0e30macHOCTW», TMpO(UIAKTHKA II0)KapOB — COBOKYITHOCTB
IIPEBEHTHUBHBIX Mep, HarpaB/eHHBIX Ha MCK/IIOUeHHe BO3MOXXHOCTH BO3HHKHOBEHHS
TI0’KapoB 1 OTpaHUUeHHe UX T0C/Ie/ICTBUM.

Mo cuctemotii TpoUIaKTUKHY TT0’KapHOW 6e30MacHOCTH 3/1eKTPOo0O0pY/J0BaHUS
JKUIbIX W OOIIeCTBeHHBIX 3[AHUNM TIOHUMAIOTCS PeryJ/sipHble, BBITIO/HSIEMbIe TI0
3a[jaHHOW TIporpamMMe HaO/IofieHUsT 3a IKCIUTyaTUPyeMbIM 3/IeKTPO0O0pY/J0BaHUEM,
TI03BOJISIONIME OTpefieNisiTh ero (hakTUUecKoe COCTOsIHUE, TPOUCXOJSINe B HeM
TIPOL[eCChl W TIPOTHO3UPOBAaTh H3MEHEHWEe COCTOSIHUSI TI0f, BAWSTHHUEM DPa3TUUHBIX
dakropoB. Takue HabmozeHUss HeOOXOAWMBI, B TI€PBYIO ouepeib, /s

3JIEKTPOOOOPY/J0BaHUSI 00BEKTOB C MacCOBBIM MpeObIBaHUEM JIFO/IEH.
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[To>kapHast Ge30racHOCTh 0OBEKTOB pa3/IMUHOTO Ha3HaueHHs B 3HAUMTE/bHOMU
CTereH! Oripefie/isieTCsl COCTOSTHUEeM 3KCILTyaTUPyeMOro 3/1eKTpooO0opyoBaHUsS U
3/1eKTPOYCTaHOBOK.

OCHOBHBIM  HarfipaB/ieHHeM B o0ecrieueHHWH TOXKapHOW  6e3oracHoCTH
9KCTUTyaTUPyeMOro 3/IeKTpOOOOpY/JOBaHUS  SIBJISIETCSI MaKCUMa/IbHO BO3MOXKHOE
CHW)KeHVe BePOSITHOCTU BO3HUMKHOBEHUS 110Kapa OT JIeKTPOYCTaHOBOK B LIeJIOM U OT
OT[leJIbHBIX 3JIEKTPUUYECKUX U3ZEeTUM.

Tam, rae eCTb KOHTakTHble COeJUHEHWs B 3JIEKTPOCETAX, IPOLIeCC OKUC/IeHUS
MeTa/UIMUeCKUX TIOBePXHOCTeN 3/IeKTDOKOHTAKTOB W TOsiBJieHUs1  JieheKTOB
HernpepbiBeH. be3 0CTaTOUHOM TeXHWYECKOW OCHAILEHHOCTU U TMOATOTOBJIEHHOTO
repcoHasna B OOJIBIIMHCTBE C/yuyaeB HEMCIIPABHOCTH 371eKTPOOOOPYZOBaHUS MOXHO
00Hapy>XUThb TOMBKO MO XapaKTepHOMY 3allaxy WId oOyrjieHHOW 3/71eKTPOU30JISLUH,
YTO XapaKTepHO [|/Is1 aBapUUHBIX Zie)eKTOB y>Ke Ha M0>Kap0oOoMnaCHOM CTa/jvu.

Bo3HuKHOBeHUe [Je(eKTOB 37eKTPUUeCcKUX Iierell U 3/1eKTpoobopyjoBaHUs —
3TO eCTeCTBEeHHbIM MpolLiecc, K KOTOpOMY He00XO0AUMO ObITh TOTOBBIMHU.

B Hacrosijee BpeMs T[OSBWIUCH HOBble TeXHUYECKUe CpefCTBa,
TO3BOJISOLIMIe BBIBECTU TPO(MUIAKTHUKY TI0KapoB OT 37eKTPO00OpYyA0BaHUSI B
JKUJIBIX 1 00IT[eCTBeHHBIX 3/IaHUSX Ha HOBBIA yPOBEHbD.

K o6ciy>xuBaHWIO 371eKTPOYCTAHOBOK [JIOMTYCKAIOTCA KBaJUGUI[MPOBAaHHBIE
CTIelMaTUCThI, HMeIol[ie TPyMIy T0 2yeKTpobe3omacHoctd He Hmwke I,
TOJATBEPKAEHHYI0 COOTBETCTBYIOLIIUM YIOCTOBEPEeHHEeM.

OO6cnefoBaHre 37€KTPOYCTAHOBOK JIO/DKHO TIPOU3BOJUTBHCS COBMECTHO C
KBa/TM(ULIMPOBAaHHBIM repCcoHaioM 3/1IeKTPOTeXHUYEeCKOI'0 XO3SIMCTBa,

OTBETCTBEHHBIM 3a 00C/Ty>KMBaHKe 3/1eKTPO0OOPYIOBaHUS 3[aHuSI.
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1. ObnacTb NnpUuMeHeHHs

Hactosie MeToguueckrie peKOMeH/AlUK OTpefiesisitoT 0011ire MoIoXKeHUs 110
OopraHv3alui MNpOPUIAKTUKH TI0’KapOB OT 37eKTPOOOOpY/AOBaHUSI B JKUMBIX U
00I1eCTBEHHBIX 3/IJaHUSIX C TIPUMeHeHeM TeXHUUYeCKUX CPe/iCTB.

Hacrosiiiiie MeTozuueckue peKOMeHJalWU TpefHa3HauyeHbl [Jjisi OpraHoB
WCTIOJTHUTE/IbHOM BlacTH CyObekToB Poccuiickoit deneparji, OpraHoB MeCTHOTO
camoyTIpaB/ieHus, OpraHU3aLUii 110 peayr3alliy TOJITHOMOYHM B 00/1aCTH TI0yKapHOM
0e30I1acHOCTH, a TaK)Ke COOCTBEHHUKOB (apeH/JaTOPOB) >KHUJIbIX JOMOB (KBapTHP).

OCHOBHbIMM ~ 3aJjauaM{d  OPraHOB  HCIIOJHUTE/IbHOM BJaCTU  CYOBEKTOB
Poccuiickori ®efepauii, OpPraHOB MeCTHOTO CaMOYMpPaB/eHUs, OpraHu3alui,
Ha pellleHWe KOTOPbIX HarpaB/ieHa MPO(UIaKTUKaA IM0XKapOB B >KWIbe, SIBJISFOTCS
o0OyueHue HaceJiIeHUst Mepam TI0>KapHOU 6e3omacHoCTH, OCHOBaM
1o>kapobe30mMacHOr0 TOBe/leHUs], a Takke WHGOPMHMpOBaHUWE Hace/ieHHs O Mepax
TI0>KapHO# 6e30MacHOCTH.

Hactosiiiue  MeToAuueckde  peKOMeHJAl[iM  MOTYT  ObITb  TIPUMEHEeHBI
coOCTBeHHMKaMH JOMOB (KBapTHp) W apeHlaTOpaMM TOMeIeHH /i TIPOBeeHHs]
CaMOCTOSITeJTbHOM TIEPBUYHOM OLIEHKA COCTOSIHMSI TIO’KapHOM  6e30ImacHOCTH
9KCTUTyaTUPyeMOro 371eKTpoo00pyI0BaHus.

B Hactosmumx MeToauyecknx peKOMeHJalUsaX Mo/ TeXHUYeCKUMU CpeiCTBaMy
NMPOPUIAKTUKY TIOXKApOB TOHUMAIOTCS arrapaTthbl 3alluThbl 37€KTPUUECKUX Lierei,
TeI/IOBU3UOHHAs JUarHOCTHUKA, TEPMOUHIUKATOPbI U TEDMOCUCTEMBI.

Hacrosilijue MeTonWueckrve peKOMEHAAIMM He SB/SIIOTCS PYKOBOZCTBOM 10
TIPOEKTUPOBAHUIO 3JIEKTPOYCTAHOBOK 3/]JaHUM Y MOHTaXKy arrapaTtoB 371€KTPUUYeCKOU
3allUThI U []PYTUX TeXHUUYECKUX CPeJICTB.

[TpoekTpoOBaHWe ¥ MOHTaXX 3JIEKTPOYCTAaHOBOK 3/]JaHWM /10/DKEH MPOBOJUTHCS B
COOTBETCTBUU C [IeHCTBYIOLMMHA HOPMAaTUBHBIMU JOKYMEHTaMHU.

Hacrosiie MeToAuueckue peKOMeHJAlMU He SIBJSIOTCS HOPMAaTHBHBIM

AJOKYMEHTOM.
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2. OCHOBHBIE YIeKTPOTeXHUYEeCKHe MPUYHHBI M10)KapoB
OT 3/IeKTP0000pYy/0BaHMS

[To>kapHast 6e30racHOCT, OOBEKTOB Pa3IMUHOTO Ha3HAueHHs, B TOM UHCIIe
JKUMBIX W OOINeCTBEHHBIX 37aHUK B 3HAUMTEBHOM CTETeHU OIpeesiseTCs
COCTOSIHUEM 3KCTUTYaTHPYEMOT'0 371eKTPO000PYI0BaHUS U 3/IEKTPOYCTaHOBOK.

3HaHWe TEeXHUUeCKNX TPUUMH TII0KapOB OT 3JIeKTPOYCTAaHOBOK IT03BOJISIET
opraHu3oBath 3(h(PeKTUBHYIO CUCTEMY TT0>KapHO-NPOGUIaKTUUECKUX MePOTIPUSTH.

K npuurHam 1mo>kapoB 3/IeKTPOTeXHUUeCKOr0 XapaKTepa OTHOCSITCS:

- KOPOTKO€e 3aMbIKaHUE;

- Tieperpy3Ka 3/IeKTpUUecKux 1ierel;

- DOJIBITIOE TIEPEXO/IHOE COTIPOTHBIIEHHE;

- UICKpeHue;

- 3/IeKTpUYecKasi /iyra;

- TIepeHarnpsbKeHue 3/IeKTPUUeCKON CeTH.

Kpome Toro, HeoOX0UMO YUHTBIBaTh, UTO Te€peHATPsDKeHHe 371eKTPUUeCcKOM
ceTH, OOJbIIIOE TIEpPeXOHOe COMPOTHUB/IEHHE U TTeperpy3ka el MOKeT TIPUBECTH K
KOPOTKOMY 3aMbIKaHHI0, BO3HHKHOBEHHWIO 3/IEKTPUUECKOW MAyrd, U Hao0opoT,
KODPOTKOE 3aMbIKaHHE MOYKET TIPUBECTU K IIeperpys3ke 3JeKTPUUYeCKOM CeTH, K
HCKPEeHHI0, 00pa30BaHMIO 3/IeKTPUUECKOU IyTH, K TIepexo/y 3/eKTPUUeCKOTo TOKa Ha
MeTasyInuecKue 3a3eM/ieHHble KOHCTPYKLIMU U T.J. [3].

To ecTb, OJHU aBapHiiHbIe PEXHUMBI, MOTYT II€PEXOAUTb B JpyrHe OoJiee

OIlMaCHbIE OTHOCHUTE/ILHO BO3MO>XHOCTHU BO3HHMKHOBEHHS IT0>KdPOB.

Kopomkoe 3ambikaHue

Cpeqyv m0OpUUMH TIOXKApPOB  3/IEKTPOTEXHUYECKOTO  XapakTepa KOpPOTKOe
3aMbIKaHue sIBJISIeTCSI CaMbIM paclpOCTpaHeHHBIM, XOTsSI HePeJJKO OHO MOXKeT OBbITh 1
C/ieICTBUEM KaKOu-1100 Apyroii aBapuitHOM CUTYaLX B 3/IEKTPUUECKOM LIeTH.

KopoTkoe 3amblkaHWe B 37€KTPUYECKUX LeNsiXx MOXXeT BO3HHUKHYTb B
pe3ysibTaTe 3aMbIKaHUsI MeXXJy (Da30BbIM M HYyJEBbIM TPOBOJHUKAMU, 3aMbIKaHUs
¢a3oBOro NMpoBO/IHUKA Ha «3eMJTt0» [3].

NHbIMU  Cc/l0BaMM, KODOTKOE 3aMblKaHWE BO3HUKAeT TIpU COeJUHEHUU
3JIEKTPUYECKUX MPOBOJOB C HAPYIIEHHOM U30/IsILKer, COMPUKOCHOBEHUU MPOBO/IOB C

META/VIMUECKMMH  3d3€MJIEHHBIMW  KOHCTPYKUHUSAMU 3,[[3HHI>'I N COOPYXEHUU,
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MONaJlAHUM Ha OroJIeHHble MPOBOZA TMOCTOPOHHUX MeTa/VIMuYeCcKUX IpeJMeTOB,
npoboe 0oOyr/ieHHOW WM HapPyIIeHHOW M30/SMM TPOBOZIOB W APYIUX
5/IeKTPOYCTaHOBOYHBIX W3Je/TUM.

IIpy KOpOTKOM 3aMblKaHWM MIHOBEHHO MHOTOKPAaTHO YBEJIWYMBAETCS CHUJIa
TOKAa B LeMH, IPOMCXOUT 3HAaUMUTeIbHOE BblZle/IeHHe Terl/a, 3HaUUTe/IbHO BO3pacTaeT
Temreparypa TOKOMPOBOJAIIMX XKW/, YTO TMPUBOAUT K PacIlIaBJeHHI0 H30JIALUU
5/IEKTPUYECKUX TIPOBOJIOB W Kaberneli U eé mMocC/ieAyrolieMy BOCI/IaMeHeHHIO.
KopoTkoe 3amblkaHue, KakK IIpaBU/IO, COMPOBOXAAETCS XJIONKOM, pacIliaBjieHueM
MeTaj/ula TIPOBOJHUKOB W BBIODOCOM pacCKajeHHBIX YacCTHL] W3 30HbI KOPOTKOTO
3aMbIKaHMS C OC/IeAYOIIUM BOCIJIaMEeHEeHHeM OKPYKaroIUX MpeiMeTOB.

Haubosiee pacmpocTpaHeHHbIe TIPUUMHBI, TI0 KOTOPBIM MOJKET TPOW30UTU
KOPOTKOe 3aMblKaHWe B KBapTUpe, Jo0Me, OOIIeCTBeHHBIX 3[aHUAX — ITO
MOBpeXJeHne HW30/sUMK. [loBpexxaeHre HW30/5MM yYallle BCEro MNPOWCXOJWUT B
MecTax, IZie MpoBoja meperrbaroTcsi. Takke K TOBPEXAEHUIO U30JISILUM MOXKET
NPYBECTU TlepeKpyuylBaHWe TPOBO/IOB, CrMbaHue TPOBOJOB TMOJ OCTPbIM YIJIOM,
MOBpEXX/JeHWe H30JISLUU TPOBOJIOB TpU TIPOBeJEHMH PEeMOHTHBIX paboT [4].
V3ongum0 MOryT NOBpeAWTb TPbI3yHbl WM [OMalllHUe >XUBOTHbIe. Eme ofHa
NpUUMHA KOPOTKMX 3aMblKaHUM — TeperpeB M, KakK CJeACTBUe, pa3pylleHre
V30JISLIUN.

VicTrouHMKamMy 3aXWraHvdss TNPU KOPOTKHUX 3aMbIKaHUSIX MOTYT SIBJIITHCS
packaneHHble (TOpsiMe) YacTULI W Kaluld MeTa/yla [Py paclylaB/ieHud B
aBapUHBIX DpeXUMaxX JKWI TPOBOAOB (kabemell) WM TIpU  paspylleHUU

3JIEKTPOTIPUOOPOB.

ITepezpy3ka 31ekmpuueckux cemeli

CoBpeMeHHble KBapTHUPhl M [IOMa HachIllleHbl MHOXECTBOM 3J/IeKTPUYECKHUX
npubopoB. YacToil TPUUMHOW BO3HUMKHOBEHUSI TI0XKAPOB SIBJISIETCSl TeperpysKa
3/7IEKTPOCETEM.

[Teperpy3kol Ha3bIBaeTCs TakKoe siBJieHUE, MPA KOTOPOM B 3/IEKTPUUYECKOUN CeTH
BO3HMKAIOT TOKOBbIE€ HArPy3KH, MPEeBbILIAIOLIMe JJIUTENBHO [0y CTUMBIE.

Haunbosiee uyacToii IIPUUMHOM, BBI3LIBAIOIIEN I1€PETPY3KY 3SIEKTPHUUECKUX
1[eTIel B XKWIbIX M OOII[eCTBEeHHBIX 3/IaHUSIX, SIBJISIETCS BK/IIOUEHUEe B 3/IEKTPUUECKYIO

CeThb He TIPe[yCMOTPEHHBIX PacueTOM MOIIHBLIX TTOTpeOUTesiel 3/1eKTPOIHEPTHUH WU
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BK/IFOUEHHE B OJIHY PO3eTKY HeCKOJbKO OBbITOBBIX MPHUOOPOB OOMBIION MOIHOCTH
OJJHOBPEMEHHO.

B pe3ynbTare Tieperpy3ku TMpPOBOJIa HAarpeBalOTCs, BbifiesisieTcsi OoJiblioe
KOJIMYeCTBO Terljla, MOT'YT IJIABUTbCS KWJIbI IPOBOJIOB — 3TO MOXKeT CTaTh MPUUMHOMN

KOPOTKOT'O 3aMbIKaHHsl, BO3HUKAIOT UCKPbI U KaK CJie[CTBHe Toxap [5].

Fosbwoe nepexodHoe conpomuesaeHue (N/10xoti KOHMAakKm)

Bosbilioe  mepexoHOe COTIPOTUB/IEHWE — 95TO COMPOTUBJIEHHE YYacTKa
5JIEKTPUYECKOW LleMd B MeCTe COeJUHeHHs OT/AeNbHbIX 37eMeHTOB (MecTa
CoeZIMHeHUsI TIPOBOJIOB, TIOJCOeANHEHUs] UX K 3/IeKTPONPUEeMHUKAM, KOHTaKTHBIM
3/IeMeHTaM U T.T1.) B KOTOPBIX, TIPY HEMTPaBUIBLHOM UX WCTIOJTHEHUH, COTIPOTHBIIEHUE
BBILIIE 110 CPABHEHUIO C COMPOTUBJIEHUEM 3JIEKTPUUECKON I[eMU ZI0 3TUX YUaCTKOB U
riocsie Hux [3].

Haubonee yacto Gosbliive nepexo/iHbie COMPOTHB/IEHUS] BO3HUKAIOT B MeCcTax
coe/IMHEHHsI TIPOBO/IOB MeX/y CO0OH, KOT/jJa BMeCTO TIaliK1, CBapKH, OTIPeCCOBKU WJIH
3@KMMOB 1107 OONTBI IPUMEHSTIOTCSI CKPYTKU TPOBOJOB (0COOEHHO OmacHa CKpYyTKa
MPOBOZIOB C aJIOMUHWEBBLIMA W MeJHBIMH >KWIaMH), B MeCTax TMOJKIIOUeHHUs
MPOBOZIOB K armapaTaM 0e3 crelyanbHBIX 3aKUMOB W HAKOHEUHUKOB, B
BBIK/TFOUATE/ISIX, IITENCeNbHBIX pa3beMax (po3eTKax, BW/IKAaX) Ha KOHTAKTHBIX
3/IeMeHTax TIPYU CHWKeHUU TIpUiaraeMbIX [I/isi BK/IFOUeHUsl YCUIUN, HeJJOBK/TFOUeHus],
MOJTrOpaHusi U T.I., B MeCTax KOHTAKTOB, BBIMIOJIHEHHBIX C TIOMOLbI0 Pe3b00BBIX
COeZIMHEeHUM B 3/1eKTPOOOOPYZOBaHUM, B KOTOPOM B Tiporiecce paboThl MPOU30ILIIO0
ocnabiieHre KOHTAKTa.

HernocpecTBeHHBIM WCTOYHUKOM 3a)KUT@HHSI B 3TOM CJydae MOTYT ObITb:
3JIEMEHTBI  3/IEKTPOYCTAaHOBOK, HarpeTbie /0 BBLICOKOM TeMIlepaTyphbl TerIoM,
BBI/Ie/IEHHBIM  JJIEKTPUUECKUM TOKOM B MecTe  OOJbIIOr0  IEepPexXoHOr0
COTMPOTHB/IEHUS]; /eKTPUYEeCKWe WCKPbl WA YacTULbl PpacIylaBleHHOTO U
HaKaJleHHOTO MeTajjla, BO3HUKAWOLMe B MeCTe «ILJIOXOrO» 3/IeKTPUUYECKOro
KOHTaKTa.

Kpome Toro, 6osibilioe TiepexojHOe COTIPOTHB/IEHHE MOXKeT ObITb TPUUHMHOMN

BO3HHMKHOBEHHSA KOPDOTKOI'O 3dMBbIKdHHA.

Hckpenue (dyzo60ti npo6oti)
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Nckpenue (myroBoit 1poboi) B  3/1eKTPOyCTaHOBKaX — 93TO BecbMa
pacrpocTpaHeHHOe siBJieHWe W TTPOUCXOIUT KakK MPU HOpMaslbHOU paboTe OT/jeNbHbIX
notpebuTteneil 3/IeKTPUUECKOW SHEPryu, 4yallle BCcero MNpPUOOPOB HUMEHOIIUX
KOJUIEKTOPHBIN 371eKTPOJBUTaTe/ b TIPU HEIJIOTHOM MpPU/IETaHUU K HUM LETOK, TaK 1
B aBapuMiHOM pe)kuMe paboThl 3/1eKTPOrpubopoB, B MecCTaxX HeKauyeCTBEeHHOTO
MIPUCOeIHEHNsI TIPOBOJIOB K TOTPeOUTe/NsIM  3/IeKTPUUeCKON SHepruu, Tpu
COTIDUKOCHOBEHHH  OT/eJIbHBIX YUYaCTKOB TIPOBOJIOB MeXKAY CO0OM UMM C
3a3eM/IeHHbIMU KOHCTPYKLUSMU U T.A. [3].

[Ipy WCKpeHWW TMPOUCXOAUT oOpa3oBaHWe HWCTOUHWKOB  3a)KUTaHUS,
o0/a/jatoluX SHeprred U TeMIepaTypou J0CTaTOUHBIX [T BOCTUIAMEHEHHUSI MHOTHUX
rOpPIOYUX BeIeCTB ¥ MaTepHasioB.

VickpoBoii pa3psii MO>XKeT 00pa30BBLIBAaThCS TIPH H3J/IOMe KUTbI Kabesss u3-3a
yCTa/IOCT MeTasllla, pa3pbiBa MPOBOJHWKA MPU Upe3MepHOM pacTshKeHUH Kabeiis,
b0 TpU TIOBPEXKJEHUHN >KWUJIbI TIOCTOPOHHUM TIpeIMETOM. B MOBpeXAEHHOU >Kusie
BO3HUKAaeT Masblii 3a30p, MpobuBaeMblii pabouyrM HaripsbkeHWeM, T03TOMY TOK T10
TakOMy KaOesto Mpo/o/KaeT MpoTeKaTb, W OCTAéTCsi OMM30K K HOMUHATBLHOMY
3HaueHWt0. B 3a3ope BO3HMKaeT [AyroBou paspsifl, COINPOBOXXAAOLIUKCS
VHTEHCHBHBIM BblJieJIeHUeM Tella, UTO MPUBOJUT K [ajbHellemMy pa3pylleHUrO

N30/I101N Kabess 1 ero BO3ropdHHUIO.

JnekmpuuecKkas dyz2a

OnekTpuueckasi fyra obpasyercs B pe3y/bTaTe YCTOWUHMBOTO 3/1eKTPUUYECKOTO
paspsila MeXay ABYMs MeTa//TMYeCKUMHU 3JIeMeHTaMH 3JIeKTPUUYEeCKOW YCTaHOBKH,
VMEIOIIMMU pa3Hble MOoTeHLualbl. B 3/1eKTpuueckom yre MpOUCXOJUT UHTeHCUBHAs
VIOHM3al1sl ra30BOr0 NPOMEXYTKa, IlaBjeHWe W ropeHue metasuia. Kpome Toro,
TIPOUCXOIUT MHTEHCUMBHOE pa30phI3rvBaHWe pacljlaB/eHHbIX YaCTHI[ MeTaJlfa,
MMeroIX OOJIbIION 3arac TeryioBOM 3HEepruM, KOTOpble ToraZias Ha roproure
Marepuasbl, MOTYT 3aXeub HX. OJIeKTpUYecKass [yra HMeeT OYeHb BBICOKYIO
temriepaTypy (1500-4000 °C) u MOKeT BOCIIaMEHUTL ITPAaKTUUeCKH JTH000M
rOPHOYMM MaTepuas, CONPUKAcasiChb C HUM HEMOCPeJCTBEHHO, a TaKKe MOCPeCTBOM
JIyYUCTOU TErJIOTHI.

YcroviumBass ~ s/eKTpuyeckass Ayra  MHOTJa  MOXXeT  BO3HMKaThb B
371eKTponpoBoax. [Ipu s/ekTpuueckour Ayre IO LiensiM MPOTEKarT TOKKM KOPOTKOTO

3dMbIKdHUAA. HOBTOMY Ipu O6p[:130BaHI/II/I BHEKTPHHECKOﬁ AyIrv B aBapHI;'IHOM pexxume
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B 3JIEKTPUUECKOU 1]el BO3HUKAIOT BTOPUUHLIE (MTOOOUHbIE) SIBJIeHUS, XapaKTepHbIe
[/ KOPOTKOTO 3aMblKaHMs. B c/lydasix, He TIpeJlyCMOTPEeHHbIX HOPMa/bHbIM
PEKMMOM 3KCITyaTalliyd 371eKTPOYCTaHOBOK, BO3HUKHOBEHUE 3/IeKTPUUECKOW AyTu
yailie BCero NporCXOAUT IIPU KOPOTKOM 3aMbIKaHUH [3].

ITepenanpsiceHue @ 3/1eKmpuyecKoll yenu

[TepeHamnpspkeHMe MOXKeT BO3HHKaTh: TP KOPOTKUX 3aMbIKaHUSIX; TIpU
TIOTIa/JaHUM  «BBICOKOTO» HArpsDKeHWs] Ha HU3KOBOJbTHBIE CETH; TIPU TPO30BBIX
pa3psifiax; 3/1eKTPOMarHUTHON MHAYKIUU U [Ip.

[To>kapHasi OMacHOCTb TepeHarpsKeHusi, B 3aBUCUMOCTHM OT KOHKDEeTHBIX
yCJIOBUM, MOXKeT TIPOSIBASTBCS B CJ/Ie[IyIOI[eM: TIOBBILLIEHUA BepOSITHOCTU
BO3HUKHOBEHHUSI KODOTKOTO 3aMbIKaHWS; YBe/JWYeHWHW TOKOBOW Harpy3ku Ha
OT/leNIbHbIX y4YacTKaX »37eKTPUUYeCKOW I1leMM U BO3MOYKHOCTH BO3HHUKHOBEHUS
Tieperpy3Ku; TMOBbBIIIIeHUH TeTJIOBbI/le/IeHUs B 3/IeKTpOHarpeBaTe/IbHbIX YCTPONMCTBAX;

IMOBLIINIEHNH BEPOATHOCTHU BO3HHMKHOBEHHA aBapr/iHbe PEXHMOB B aneKTpoan6oan

[3].

HenpasuabHasa 3Kcnayamayusi, KOHCMpPYKmMueHble HedOCMamku U
HeucnpaeHocmu 3/1eKmpou3deauti

[To>kapHasi 6e30macHOCTb  3MEKTPUUYECKHWX TPHUOOPOB  HarpaBleHa Ha
obecrieueHre TIPAKTHUYECKOM HEBO3MOXXHOCTH 3aropaHusi, Kak CaMOro W3/e/us, Tak 1
OKpy’Katollleii ero cpefibl, 4YTO [JO/DKHO oOecreunBaTbCsl ~ KOHCTPYKLMeH
3/IEKTPOTIPHOOpa, BBIOOPOM  KOMIUIEKTYIOI[UX M3[e/NUHA W MaTepuajioB C
TeMIIepaTyPHbIMU XapaKTePUCTHKAaMH, COOTBETCTBYIOLIUMHU TEIJIOBOMY DPEXUMY
pabotbl. IIpm 3TOM  XapaKTePUCTUKAMHM  I10’Kapo0e30TacHOCTH  SIBJIETCS
COOTBETCTBUE TeMrlepaTypbl Ha OCHOBHBIX 3/IeMEHTax 3JIeKTpUUeCKOro mpubopa
JIOTYCTHMBbIM 3HaueHHUsIM, KakK B paboueMm, Tak ¥ B aBapUIHOM peKrMe ero paboThI.

Bo3HUKHOBeHHEe T0XKapOB OT 3/7eKTpPUYeCKuX TIpUOOPOB MOXKeT ObITh
00yC/IOB/IeHO: ~ KOHCTPYKTHMBHBIMM  HeZ[IOCTaTKaMH,  HapylleHWeM  TIpaBUJI
9KCTUTyaTallui; HeKaueCTBEeHHbIM JHeprocHabkeHuem (pe3KUMU KosieOaHUSIMU
HarpsDKeHUs1 B 3/7IeKTPUUECKOW CeTH, UYTO MOJXKeT TMPUBECTU K BO3HUKHOBEHUIO
aBapUMHBIX PEXXUMOB).

OCHOBHBIMM TIPUYMHAMH BO3HHMKHOBEHUSI TI0XKapOB OT  3JIEKTPUYECKUX
W3/IeTi SIB/ISTFOTCS: KOPOTKOE 3aMbIKaHHe B IMPUO0Opax U ITHypaX MUTaHus, O0JIbIIIoe

rnepexogHoe COrpoTHUBJ/IEHUE, TIEPETPY3Kd, HCKDEHWE, HAPDYLIEHHE TEIJIOBOT'O PEXXUMd



21

paboTel  3nekTporiprbopa  (YXY/IIEeHHBIM  TelJIOOTBOJ|),  HeNoCpeACTBeHHOe
COTPUKOCHOBEHWE HarpeThbiX IIOBEPXHOCTEeM 37eKTPOrNpruOOpOB C TOpPIOUMMU
MaTepyasiamMH;  BO3[eMCTBUe TeIUIOBOTO  UW3yueHusi rpubopa (Harpumep,
y/ieKTpooborpeBaresisi) Ha TOpHOUMe MaTepHuabl; BbUIeT pacKaieHHbIX YaCTHI],

00pa30BaBIIMXCS B pe3y/bTaTe aBapUMHOTO pexkuma [3].

3. Opranu3zanus npopuIaKTHKH M0XKapoB
3.1. O0LHe Mo/I0KeHHU s

Opraunuzanus Npo(UIaKTUKH 0>KapoB oT 9KCIITyaTUPyeMOro
3/1eKTPO000OPY/IOBaHUSI HAXOAMUTCS B KOMIIETEHI[MH JIMIla, WK YIIpaBstoIei
KOMITaHUM, OTBETCTBEHHBIX 3a obecrieueHHe TI0’KapHOM 0e30macHOCTU Ha O0BeKTe
3allUTHI, €C/IM MHOE He OTpe/iesieHO PyKOBOJWTe/IeM OpraHu3aLivu.

B cootBerctBMHM C [15] OTBeTCTBEHHBLIN [O/DKEH MMeTb: TeXHHUUeCKHe
racriopra OCHOBHOTO 3/1eKTp00O0PY/J0BaHUS, JKypHaJibl yueTa
3/1eKTPO0O0OPY/JOBaHUSI C TIepeurC/IeHHeM OCHOBHOTO 3/1eKTPOOOOPYIOBaHUSI U C
yKa3aHHEeM ero TeXHUUYeCKUX JaHHbIX, MTHCTPYKLIUU T10 3KCIUTyaTalud U TEXHUUeCKHe
racriopTa 3aBO/IOB-M3rOTOBUTe/eH, cepTUhUKAThl Ha 000pyJoBaHWe W MaTepUaJIbl,
noiieXkaiie 00s3aTesTbHOM CcepTUGhUKALMK, TIPOTOKOJIBI M aKThl HCTIBITAaHUN U
W3MepeHWM, peMOHTa W TEeXHUUeCKOTOo OOCTykKuBaHUS 000pyAOBaHUs, >XypHasl
nedeKTOB U HEToJIaZIoK Ha 3/1eKTPO0O0PYZI0BaHUHM, TIPOU3BO/ICTBEHHbIE NHCTPYKLINU
10 JKCIUTyaTalliM 3J/IEKTPOYCTAHOBOK, MHCTPYKLMU TI0 TTOXKApHOM 0e30I1aCcHOCTH,
VHCTPYKLIUM TI0 TIpe[OTBpAIlleHUI0 U JIMKBUJALIMM aBapuil. Bce WHCTpyKIuu
pa3pabaTbiBalOTCSI C YueTOM BHJOB BBITIOJIHAEMbIX pabOT U YTBEpPKIAHOTCS
pYKOBOAUTeleM opraHv3anuu. I1opsaoK XpaHeHUs1 JOKYMeHTalU yCTaHaBIUBAeTCs
PYKOBOJUTEIEM OpraHU3aLiu.

JJoKymeHTanus JO/DKHA [lepecMaTpyUBaThbCs He pexxe 1 pasa B 3 roza.

Bce wu3MmeHeHHWs B 3/IeKTPOYCTaHOBKAaxX, BBIMIOJIHEHHbIE B  MpoLjecce
SKCIUTyaTaldH, [O/DKHbI CBOEBPEMEHHO OTpakaTbCsl Ha CXeMaxX M uepTexkax 3a
MOAMUCHI0 OTBETCTBEHHOT'O 3a 3/I€KTPOXO35IMCTBO C YKa3aHWEM €ro JO/DKHOCTH U
[laTbl BHECEHUS] NU3MEHeHUs.

CoOTBeTCTBME 3/IEKTPUUYECKUX CXeM (DaKTUYeCKUM SKCIUTyaTalldOHHbIM

[IOJDKHO MPOBepATLCA He pexke 1 pasa B 2 roza.
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B coorBercTtBUM ¢ [15] mpoBepka yCTPOMCTB 3allJUTHOIO OTKJ/IFOUEHHUS
TIPOU3BOJUTCA He pexxe 1 pasa B KBapTall.

[ns ppyrux anmnapaTtoB 3alljiThl PeKOMEeHJyeTCs IPOBOJWUTL IIPOBEpPKY He
pexxe 1 pasa B KBapTaJl.

IIpoBepKy COCTOSIHMSI TEePMOMHAMKAaTOPOB U TEPMOCUCTEM peKOMEeHJyeTCs
NpOBOJUTEL 1 pa3 B KBapTail.

TernaoBU3MOHHYIO  [UArHOCTUKY  3/IeKTPOOOOPY/IOBaHHSI ~ pEKOMEHZYeTCs
TIPOBOJUTHL He pexke 1 pasa B rof,.

PekoMmeHyeTcsi TIDOBOJUTh BHeIJIAHOBOe MpoduiakTUueckoe o0cC/efoBaHMe
OTZeJIbHBIX 3JIEMEHTOB 37IeKTPOOOODYZOBaHUS T0C/e KaKAOr0 WX PeMOHTa WU
3aMeHbl.

PekomeHjyeTcsi Tiepes, IIpOBeJjeHWeM OUYepeJHOr0 W/IW BHEIJIAaHOBOI'O
oOcejoBaHUsT 03HAKOMUTbCS C JI@HHBIMM TIpeAbiayliero obciaefoBaHusi. ITO
MO3BOJIUT TPOC/IeAUTh JUHAMHUKY TOXXapHOW OMAacHOCTH 3/1eKTPoobopyZoBaHusl U
CBOEBPEMEHHO I1peJ0TBPAaTUTh 10KapOONacHyl0 CUTYaLUIO.

HenocpeactBeHHO — MpoduWIakTUUECKHI  OCMOTP  371eKTpPo0O0pyA0oBaHUS
MPOBOJUT  KBAJM(ULIMPOBAHHBIA  CreLUasvMcT 00Cay)KMBarolljell  opraHu3aLyn
COBMECTHO C OTBETCTBEHHbIM 3a M0OXXKapHYI0 NMPOGUIAKTHKY Ha 00BeKTe.

Bce onepatiuu ¢ 3/1eKTpoo00py/joBaHreM (MOHTa)K arrapaToB 3JIeKTPUUeCcKOon
3alUThl, TEPMOWHAWKATOPOB, TEPMOCHCTeM, MpodumakTUueckoe 00C/TyKUBaHUe,
DEMOHT, 3aMeHa) [JO/DKHbI TPOBOJUTH  KBaIU(PULIMPOBAHHbIE  CIELIaTUCTbI

o0cmy)KMBaroITel opraHu3alyu.

3.2. IIpodunakTnuecKkue MeponpusTUs

K mnpodunaktuueckuM MepomnpUsiTUSM TI0 TpeAynpeXXJeHUI0 T0’KapoB OT
3/1eKTPO0O0PY/JOBaHUS KUTIBIX U 00I1[eCTBeHHBIX 3aHUM C/ie/lyeT OTHEeCTH:

- TIePUOJNYECKU KOHTPOJIb COCTOSIHUSI M paboTOCIIOCOOHOCTH arrapaToB
3alLMThI 3JIEKTPUUYECKOM CeTH;

- IpMMeHeHre TePMOUH/UKAaTOPOB U MepUOANYeCKH KOHTPOJIb UX COCTOSTHUS;

- IpUMeHeHre TePMOCUCTEM;

- IepuoinYecKoe TIpOBe/ieHre TeTJIOBU3UOHHOMN JIMarHOCTHKU

5KCITyaTUPYeMOro 3/1IeKTPO000py/j0BaHus;
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- KOHTPOJ/Ib COCTOSTHHUS UCIT0J/Ib3YEeMBIX 3/IEKTPOITPHOOPOB, 37IEKTPOIIPOBOIKHA 1
3/1eKTPOYCTaHOBOUHBIX W3/Ie/IUM.

CneznyeT OTMeTHUTh, UTO Tiepe]] IepBUYHON YCTAaHOBKOW TePMOWH/MKAaTOPOB Ha
3JIEMEHTBI 3JIEKTPO0O0OPY/I0BaHNS HEOOXOAMMO COOCTBEHHUKY 3JIeKTPOYCTaHOBKHU
WIA  9JKCIUTyaTUpYyIOlllell  opraHv3ald  pa3paboTatb  TPOEKT  MOHTaka
TePMOMHANKATOPOB C yKa3aHHWeM TOUeK WX MOHTa)ka ¥ TUTIOB.

[TpoeKT MOHTa)ka TEePMOWH/MKATOPOB A0/DKeH ObITh BK/IIOUEH B TepeueHb
OCHOBHOM T€XHUYECKOW JOKYMEHTAL[MU 3allUIlaeMOU 3/IeKTPOYCTaHOBKHU.

[Ipu moc/ienywoiieM TIPOBeJeHWM PEMOHTHbIX paboT C  3aMeHOM
TEPMOWHAUKATOPOB JIO/DKHO OCYIIIECTB/IATb B COOTBETCTBHU C TpeOOBaHHUSMY,
pa3pab0TaHHOTO MPOEKTa MOHTaXKa.

YCTaHOBKY  TEPMOWH/JUKATOPOB  [OJ/DKEH  IPOU3BOJUTH  TIEpCOHAJ,
JOTyIIeHHbIM K paboTe B JEMCTBYIOI[UX 3JIEKTPOYCTAaHOBKAaX, HMMEOIINN
HeoOXOJMMbIe 3HaHUST U HABBIKM MOHTa)ka TEPMOHHIUKATOPOB.

MoHTa)X TepMOWHJWKATOPOB, Cjie/lyeT TIPOM3BOAUTh Ha OTKIHOYEHHOM
3/1eKTp00O0PYJ0OBaHUU (HAripUMep, BbIBEIGHHOM B DEMOHT, MpU TepUOAUUeCKOM
WA BHETIJIAHOBOM TeXHUUeCKOM 00C/Ty>KUBaHUU U T.A.) ¢ cobmoaeHreM IIpaBus mo
OXpaHe TPyZa IpH 3KCITyaTaliy 3JIeKTPOYCTaHOBOK.

TepMOMHAWKATOPHI, TIPEUMYIIIECTBEHHO, CelyeT pa3MellaTb Ha KOHTAKTHBIX
COeMHEHWSIX W  KOHTAaKTaX paclpe/le/IMTe/IbHbIX  YCTPOWMCTB;  AOIMyCTUMO
pa3MellleHre Ha KOpITycax HEKOTOPOTO 3/IeKTPOOOOPYJOBaHUS, a TaKXe WHBIX
3/IeMeHTaX 3/7IeKTPOYCTaHOBOK.

TepMoOMHAUKATOPBEl HEOOXOAMMO pa3MellaTh TakK, YTOObI OHU OBITM XOPOIIIO
BUJHBI TIPM  BHU3yaJlbLHOM KOHTPOJIE COCTOSIHUS —TIOXKAapHOW  6e30macHOCTH
3/IEKTPOOOOPY/JOBaHNSI, B UaCTHOCTH, TEPMOWH/IUKATOPHbIE HAK/IeUKH C/IefyeT
pa3Meratb TakuM o0pa3oM, uTOObI TEPMOWHAWKATOPHBIE METKH TeMIlepaTypHOU
mKanbl ObUIM  XOpOIIO BWUAHBI TIPU  TIPOBEJIEHWM BU3yaJbHOTO  OCMOTpa
3/IeKTPO0O0OPY/I0BaHUS.

[Ipu pa3meleHUd TEPMOWHAWKATOPOB CjefyeT u30eratb KOHTAKTa HUX
TIOBEPXHOCTH C 37IeMeHTaMH, KOTOpbie CIIOCOOHBI BBI3BaTh WX IIOBPEXeHHE B
pe3yJibTaTe MeXaHUUeCKOT0 BO3/IeMCTBHS.

[Tepes MOHTa)KOM TEPMOWH/JUKATOPHBIX HaK/eeK, He0OX0AMMO TTPOU3BECTU UX

BHEIIIHUM OCMOTD Ha MpeAMeT OTCYTCTBUSI MOBpPEXAeHUMU. TepMOUHAUKATOPHBIE
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METKH TeMITepaTyPHOU IIKa/bl HAaKJIeWKH He [JOJDKHbI UIMETb OTMETOK JIOCTYKEHUS
Ha3HAUeHHBIX TeMIiepatyp (He JO/DKHO OBbITh U3MEHEHUs I[BeTa METOK).

HaHeceHre TepMOWH/MKAaTOPOB HeOOXOWMO MPOM3BOAUTbL B COOTBETCTBUU C
WHCTPYKLKeH 10 KCITyaTal[ui TepMOUHUKATOpa.

B mipoijecce MOHTaXka He IOy CKaeTCs:

- MexaHUYeCKOe MOBpeXXJeHre TePMOHH/IUKAaTOPHOW HaK/IeUKU;

- HaHeCeHWe TEepMOWH/AWKATOPOB Ha 3/eMeHTbl  37eKTpPO00OopyI0BaHUS,
HaXOZSIIHeCs TI0/] HallpsDKeHUEM;

- pa3MelrieHrie TePMOWH/WKATOPOB B HETOCPeACTBEHHOW OnM30CTH  OT
HarpeBaTe/IbHbIX TTPUOOPOB.

B J’KypHane yKa3blBaeTCs MeCTO HaHECeHWs TepMOWHAWKATOpa, Ipefes
cpabaThiBaHHsI, UCXOJHOE COCTOsTHHWE (IBET, TPaZilyMpoBKa U T.II.), /laTa HaHeCeHHs,
CPOK HCII0JTb30BaHUs WU ATy 3aMeHbI.

CocTosiHMe TEpMOHWH/IUKATOPOB CJeAyeT TPOBEPATh ITyTEM BHU3ya/bHOTO
OCMOTpa 371eKTPoo0opyi0BaHus ¢ cob/r0ieHreM TpeOoBaHWI MpaBUI OXpaHbl TPy/ia
(B mepuo/, BLITIOJTHEHUS TI/TAHOBBIX, BHEIJIAaHOBBIX OCMOTPOB, B IE€PHUO/], BBITIOJTHEHUS
PEMOHTHBIX paborT).

[TeproANUHOCTD O0CMOTpa 3J1eKTp0000pY/J0BaHMSI, 3aIUIIIEHHOTO
TePMOMHAWKATOPAMH,  YCTAHAB/IMBAaeTCS  OPraHU3aljMOHHO-PaCTIOPSANTETEHBIM
JOKYMEHTOM  COOCTBEeHHMKAa  3JIEKTPOYCTAaHOBKM  WIM  3KCIUTyaTUPYIOIIei
opraHu3alyen.

[Tpu TIpoBeZieHWM BH3yalbHOTO OCMOTpa 0coboe BHUMaHHeE CJIeAyeT VAeJsATh
OTCYTCTBUIO MeXaHMUECKUX TTOBPEKIEHUM TePMOWHAUKATOPOB, MX OTK/IEWBAaHHUIO
WA OTC/IauBaHUIO, CpabaThIBAHHIO TEPMOWH/UKATOPHBIX METOK.

OcHoBaHMEM /IJIs1 BbIBOJia OOOPY/IOBaHWSI B PEMOHT SIBJISIETCS ITPEBLILIEHHE
TeMIIepaTyphl 37IEMEHTOB 3JIEKTPO0OOPY/[0OBaHHSI.

[TpodurnakTuueckre MepoTIpusTUs TpeZicTaB/ieHbl B Tabsuie 3.
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Tabnuija 3

[TpodunakTuyeckre MeponpuUsTUs

Pexomenpyema ”
JeiicTBUS IPH 00HAPY)KeHUH
TexHUUeCcKHe CpeACTBa IIpodunakTuueckoe MeponpusTHe 1
HEHCNPaBHOCTHU
MEePHOANYHOCTh
ABTOMaTuueckue Bu3syainbHbIéi 0CMOTP. 1 pa3 B kBapran | [Ipu oOHapyKeHUn HEeMCIIPaBHOCTU
BBIK/TFOUATE T He mo/mkHO OBITH AedopMarviv Kopryca, U3MeHeHUst TIPOM3BECTH 3aMeHY arrapaTta
L[BeTa M OI/IaB/IeHUs] M30JISIUU TIPOBOJIOB, CJie/|OB
rieperpeBa (M3MeHeHUsI 1]BeTa) KOHTAKTOB.
[IpoBepka COOTBETCTBHSI TapaMeTpPOB arlrapara,
yKa3aHHOMH B MapKUPOBKe rapamMmeTpam
3/1IeKTPAYECKOM CeTH 110 Halps’KeHUIO U TOKY.
ITpoBepka paboTOCIIOCOOHOCTH.
YcrpoiictBa 3a1uThl | BusyanbHbIi 0CMOTP. 1 pa3 B kBapran | [Ipu oOHapyXKeHUn HEUCTIPaBHOCTH
muddepeHIaTbHOTO He mo/mkHO OBITH edhopMariviv KOpryca, U3MeHeHUsI TIPOM3BECTH 3aMeHY yCTPOHCTBA
TOKa [[BeTa M OI/IaB/IeHUs] M30JISIUU TIPOBOJIOB, CJie/|OB

rieperpeBa (M3MeHEeHUs 1|BeTa) KOHTAaKTOB.

[TpoBepka COOTBETCTBHSI TapaMeTpPOB arlrapara,
yKa3aHHOM B MapKUPOBKe rapameTpam
3/IeKTPUYEeCKON CeTH TI0 HarpsDKeHHIo, TOKY,
I depeHMaTLHOMY TOKY.

[TpoBepka paboTOCIOCOOHOCTH C TIOMOIIbIO KHOITKH
«Tect». Ilpy HaxkatMn Ha KHOIKY «Tect»
YCTPOMCTBO AO/KHO CpaboTaTh.

YcTporicTBa 3alUTBI  OT
JyTOBOTO nipobost
(uckpeHus)

Bu3yanbHblli OCMOTP.

He nomkHo 6bITH fedopMaliiy Kopryca, H3MeHeHUs]
L[BeTa M OIUIaBJIeHUs W30JIILUU TPOBOJOB, C/Ie[j0B
neperpeBa (M3MeHeHHsI LjBeTa) KOHTaKTOB.

ITpoBepka COOTBeTCTBHSI I1apaMeTpOB arrapara,
yKa3aHHOH B MapKHUpOBKe rapamMmeTpam
3JIEKTPUYECKOM CETH I10 HaNpsDKeHUIO, TOKY.

1 pa3 B kBapTasn

[pu oOHapy>keHUH HEeMCIIPaBHOCTU
TIPOU3BECTH 3aMeHYy YCTPOMCTBa
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Pexomenpgyema .
JelicTBUsA NPU 00HAPY>KEHUH
TexHu4yeckHe cpeacTBa IIpodunakTuueckoe MeponpusTHe A
HeHCIPaBHOCTH
NMepUOAUYHOCTD
ITpoBepka paboTOCIIOCOOHOCTH C TIOMOIIBI0 KHOITKH
«TecT» WM TPy TOMOLIM TECTOBOTO YCTPOMCTBA,
BXOZSLIEr0 B KOMIUIEKT NOCTaBKU. I1py HakaTuu Ha
KHOTIKY «TecT» yCTPOWCTBO JO/DKHO cpaboTaTh.
ITpu BK/IIOUEHHH TECTOBOTO yCTPOWCTBA B PO3E€TKY
3alMIIIaeMOM 1IeM YCTPOMCTBO I0/KHO CpaboTaTh.
YcrpoiictBa 3ammrthl OT | BusyanbHbI ocMOTP. 1 pa3 B kBaprtan | Ilpu oOHapy>keHUH HEeUCNpaBHOCTH

repeHarnpsyKeHust He no/pkHO ObITH AedopMariviv Kopryca, U3MeHeHUst TPOM3BECTU 3aMeHy YCTPOWCTBa
LBeTa Y OIUIaB/€HUSl U30J/ILUU IPOBOJZIOB, C/Ie/i0B
rieperpeBa (M3MeHeHUsI 1[BeTa) KOHTAKTOB.
[IpoBepka COOTBETCTBMsI IlapaMeTpOB amnrapara,
yKa3aHHOU B MapKHUpOBKe rapamMeTpam
3JIEKTPUYECKOM CETH 10 HaMpsDKeHUIO, TOKY.
TepMoOUHIUKATOPBI Bu3syanbHbIli OCMOTP. 1 pa3 B kBaptan | IIpu oOHapyKeHU! MeXaHUUeCKnuX
OTcyTcTBYE MeXaHUYECKUX MTOBPEXXeHUM. TOBPEXXJEHUM  WIM  UCTeUeHUsl  CpoKa
[IpoBepka CPOKOB 5KCILTyaTaLu 9KCIUTyaTaluu TPOU3BECTHU 3aMeHy
TePMOUH/IUKAaTOPOB B COOTBETCTBUM C TepMOUH/UKATOpA.
JIOKyMeHTaleli U3rOTOBUTEJIS. B ciyyae H3MeHeHUs 1jBeTa
OTtcyTCcTBHe U3MeHeHUs 1jBeTa TePMOUHIUKATOPOB. TePMOMH/NKATOParipOM3BeCTH JeWCTBUS 10
pasgeny 4.3 HaCTOALIUX MeTOAUYeCKUX
peKOMeH/Jal1H.
Tepmocucremsl Bu3syanbHblli OCMOTP. 1 pas B kBapran | [Ipu oOHapy>keHUH MeXaHU4eCKUX
OrtcyTcTBHe MexXaHUYeCKnux TOBPEXKJeHUI MOBPEeXJEHUA  WIM  MCTeUeHus]  CpOKa
JlaTYMKOB. 9KCIUTyaTaluu MPOU3BECTHU 3aMeHy
[IpoBepka CpOKOB 3KCIulyaTaluyd [JaTYvKOB B [laTYUKOB.
COOTBETCTBUM C JOKyYMeHTaleld U3rOTOBUTEISI.
OtcyTcTBHME  W3MeHeHHsI LBeTa  OIlIaBJIeHUH,
JedopMaruu.
TernnoBU3NOHHAas [Ipoussectu TeIJIOBU3UOHHYHO puarHoctuky | He pexe 1 pasa | Ilo pesyJsbTaram TeIJIOBU3UOHHOT' O
JIMarHOCTHKA 5KCITyaTUPyeMOro 3/IEKTPOOOOPYAOBaHUSI B B roj 00c/1eIOBaHus COCTAB/ISIETCSI TIPOTOKOJI.
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Pexomenpgyema .
JelicTBUsA NPU 00HAPY>KEHUH
TexHu4yeckHe cpeacTBa IIpodunakTuueckoe MeponpusTHe A
HEeHCIIPaBHOCTH
NepHoUYHOCTh

COOTBeTCTBUM C [6] wnu pApyroit aTTecToBaHHOM

MEeTO/IUKOM TeTlJIOBU3UOHHOM JUAarHOCTHUKH.

[TpoTokos [o/KeH cojeprkaTh CreyrOIIyio
vH(dOopMal[uto:

- HaUMEHOBaHWe W ajJpeCc OpraHW3alvu-
VICTIOJTHUTEJIS;

- HOMEp J/IMIIEH3UM W aKKpeJWUTallMX Ha
TpOBeJileHHe  JAHHOTO BHja paboT C
yKa3aHHeM JIaThI BbI/IAUH,
PEerucTpaloOHHOr0 HOMepa, HauMeHOBaHMS
opraHa BbI/IaBIIIEr0 JIVLIEH3HUIO u
TIPOBO/IVBIIIETO  aKKPeAWTAI[di0,  CPOKa
JeCTBYS;

- HOMep OTueTa, HOMep 3K3eMIUIsipa W JjaTy
(cpoku) mpoBeieHNsT paboTHI;

- Ha“MeHOBaHHe 00c/IeJ0BaHHOIO 00BeKTa U

ero ajpec;

- CIHUCOK WCIIOJIHUTeNe C  yKa3aHueM
KBa/TU(UKALUHY;

- repeyeHb Cpe/iCTB V3MepeHui

HCII0JIb30BAHHBIX  TIpH O6CJ'Ie,Z[OBaHI/II/I, C
YKd3dHHEM [Od4Thbl [TIOBEPKH;,

- uenb  oOcsmenoBaHus  (ompejenieHye
TIO>KapHO OMacHOCTH) u O00BEKTBI
o0ciefoBaHusT (Ykasatb Kakoe
3/1eKTpO000pY/J0BaHME 3/laHUS

To/JJBepraaoch 00C/eJ0BaHUIO);
- XapaKTepHUCTHKH O00BEKTOB 00C/el0BaHUs

(cocTosiHME 3/1eKTPo000pYyAOBaHuS,
HarpsbKeHUe, TOK Harpy3Ku | T.J.);

- pesynbrathl  00cCsefoBaHusi  (CTemieHb
nedekTHOCTU  (MOKapHOW  OTMACHOCTH),
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TexHHueckHe CpeACcTBa

IIpodunakTuueckoe MeponpusTHe

Pekomenpyema
A
NMepUOAUYHOCTD

JelicTBUsA NPU 00HAPY>KEHUH
HeHCNPaBHOCTHU

TepMOTpaMMbl ¥ COOTBETCTBYIOLLME UM
(dhoTor300pakeHNs], CIHMCOK JAedeKToB TI0
CTereH! HX M0KapHOU OMacHOCTH).
CopgepykaHuve MPOTOKO/Ia
JIOTIOJTHATBCS B 3aBUCUMOCTH
obcnemyemoro oo6beKTa.
PasBuBLIMecs  JedeKTbl
HayvaIbHOU cTafuu pa3BUTHS
peKOMEeH/I0BaHO  YCTpaHsiTb B XOfe
TIJIAaHOBOTO OTKJIIOUeHUsI
3JIEKTPOOOOPY/JOBaHUS.

B ciiyuae o6Hapy»KeHUsl 30HbI C aHOMaTbHBIM
T10’Kapo0TacHbIM TIOBBILLIEHHEM
TeMIlepaTypbl TPOW3BECTU JEeUCTBUS TIO
pasgeny 4.3 HaCTOALIUX METOAUYECKUX
peKoMeH/Jal1H.

MOXXeT
oT

U fedekTel Ha

JKCIUlyaTUpyeMble
3JIEKTPOTTPHOOPHI
3/IeKTPOYCTaHOBOYHbIE
y3jienus

n

BusyanbHbli  OCMOTp  3JIEKTPOTIPpUOOPOB U
3/IeKTPOYCTAaHOBOYHBIX ~ U3Zle/Iuii  (9/1eKTPUUeCKUX
PO3€TOK).

He no/pkHO ObITH AedopMariviv Kopryca, U3MeHeHUst
1[BeTa U OTJIaB/IeHUSI U30JISIL[UU TIPOBOZIOB U IIIHYPOB
MWATaHUs, C/e/loB TieperpeBa (M3MeHeHUs 1IBeTa)
KOHTaKTOB.

He pgomkHO OBITh  MOBpPEXAEHUS
MUTAIOIIUX TIPOBO/IOB U IIHYPOB TTUTAHUS.
Po3eTKu [O/DKHBI OBITh HAJIe)KHO 3aKperuvieHbl, He

W30/ISI[UN

JIOJDKHBI WMeTh OIJIaBJeHUd U MeXaHUUYeCKuX
TOBPEX/IeHUM.

[TpoBepka COOTBETCTBUSI rapaMeTpoB
3/IeKTPONIpMOOpa,  yKa3aHHOM B MapKHUPOBKe

[Tepen kKaxxabIM
BKJ/IFOUEHHEM
3/1eKTpornprudopa
Y BO BpeMs
9KCIUTyaTaluu

[Tpu obHapy>KeHUU HEUCITPABHOCTU BLIBECTH
ripubop U3 IKCIUTyaTal[|H.

[TpousBectu PEMOHT W 3aMeHy
HEKCIIPAaBHOT'O 37IEKTPO0O0PY/10BaHUS.
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Pexomenpgyema .
JelicTBUsA NPU 00HAPY>KEHUH
TexHu4yeckHe cpeacTBa IIpodunakTuueckoe MeponpusTHe A
HEeHCIIPaBHOCTH
NepHoUYHOCTh

rapaMeTpaM 3/IeKTPUUECKON CeTH M0 HampsyKeHURO
U TOKY.

Wcronp30BaTh 37€KTPONPUOOP 10 Ha3HAYeHUIO B
COOTBETCTBUM C MHCTPYKLIMEH I10 IKCIUTyaTalKu.
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3.3. [deiictBuA mnpu oOHapy)XeHMHM  aBapUilHOI0 peXuma B
3/IEKTP0000pYyAOBaHNH

ABapuiiHbIii Pe)KUM pabOThl SKCIUIyaTUPYeMOro 37eKTpOo000pYyI0BaHMS MOXKET
MIPOSIB/IATLCS B Bl CPAOOTKH arlliapaToB 3/IeKTPUUYECKOH 3all[UThl CeTH, N3MEeHeHHs
[[BeTa TEPMOMHJUKATOPOB, OOHApy)KeHHs 30H aHOMAa/JbHOrO HarpeBa 3/IEMEHTOB
5/IEKTPOOOOPYJOBAHUSA TIPU TEIIOBU3MOHHON [JUAarHOCTHKEe, CPabOTKMA [JaTUUKOB
tepmocHucTeM. Kpome Toro, 06 aBapuifHOM pekuMe pabO0ThI 3/1IeKTpOrprbopa MOXKeT
TOBOPHUThH TIOSIB/IEHHE Ha €ro MOBEPXHOCTH, LITHYPe W BUJIKW TMUTAHUS OTJIaB/IeHHH,
nedopmaliy Kopryca, BOSHUKHOBEHHH TIpY paboTe HeXapaKTepHOro ITyMa U 3araxa
T1/1aBAILECST U30/ISLINM.

[Tpy3HaKy aBapUKHOIO pe)kuMa paboThl 3/1eKTPO0OOPYJ0BaHMS U IeHCTBUS TIPU

1X 0OHapy’KeHUM Mpe/iCTaB/eHbl B Tabnulie 4.
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Tabnuiia 4
[Tpr3HaKy aBapUIHOTO pekuMa PaboThI 371IEKTPOOOOPYAOBAHMS U IeMCTBUS TIPU UX 0OHAPYKeHUU
IIpu3Hak aBapuiHOT0 pe)xuma Bo3Mo)xHasa npuurHa PexkomeHjyemble e CTBUA
Cpaboran aBTomMatryeckur | KopoTkoe 3amblkaHue B LIeMH. Jrarm 1.
BBIK/IOYaTe/Ib [Teperpyska B Ljemnu. - yCTaHOBUTb KaKOW THWI  amnrapara 3alliyThl  cpaboran
(aBTOMaTHMYECKUH BBIK/IFOUATe/Ib, YCTPOMCTBO 3aLLUTHI
Cpabotano yCTPOMCTBO 3allMThI | YTeuka TOKa. I depeHMaTbHOTO TOKA, YCTPOMCTBO 3alljUThl OT NepeHarpsbKeHus,

b depeHIMATEHOTO TOKA

YCTPOMCTBO 3allUThI OT JyroBOr0 Npob60osi (MCKPeHust)) UK 110 KaKOMY
KaHaJTy TMPOU301I0 cpabaTbiBaHue, ec/ii PUO0Op KOMOMHUPOBAHHBIM,

T.e. 00beuHsIeT B cebe Ba 1 Oosiee THMA 3alUTHI;

- YCTaHOBUTb OOCTOSITE/IbCTBA TIPU  KOTOPBIX  TPOU3OILIIO0
OTK/TFOYeHre. YTO TIPOM30IIIIO TIpeJ, OTK/IIoueHWeM (TOAK/IIoUeHre
WM OTK/TFOUeHHe TIOTpeOuTesl, MepLiaHhe CBeTa, aHOMajibHasi paboTta
3/1eKTpOrpubopoB U T.1.)? Kakue Harpy3ku ObUIM TIOJKTIOUEHBI U

CpaboTtano  yCTpOWCTBO 3amuThl  OT | [IyroBoi

JyroBOro 1mpo6ost (MCKpeHUs) ripo6oii(riocieioBaTeTbHbIM,
rapajijieJibHblii, Ha 3eMJII0)
WA UCKPEHHe.

Cpabortano yctpoiicTBo 3amuTthl  OT | [lepemnazibl HarpsHKeHUs

TriepeHarpspKeHust

O B pabote? Korza M CKOMBKO pa3 cpabaThiBajiv armapaThl
3aLlUThI?

- TIPOBeCTU BH3Yya/IbHbI OCMOTpP 371eKTpoobopyJoBaHUsl (LLIHYPbI
MUTaHUS,, PO3€TKH, BBIK/IIOUATe/NM, KOHTAKTHble COe/MHEeHUs,
CoeIMHUTE/IbHBbIe KOPOOKH, 3/IeKTPONPHUOOphI) Ha Ha/luude BUAUMBIX
MOBpeX/eHU (M3MeHeHMe LiBeTa WM OIllaB/ieHWe U30J/SLUH, Crebl
TEPMUUECKOTO BO3/eHCTBUS B pe3y/bTaTe KOPOTKOTO 3aMbIKaHWS,
WCKpeHWUs], Ieperpy3okK);

- eC/ld TIpYM BU3yaJbHOM OCMOTpe OOHapy’>KeHbl TIOBPEXJEeHHs, TO
HEOOXOZMMO TIPUCTYNUTh K YCTPAHEHHIO TIPUYMH BbISIB/IEHHBIX
TIOBPEXeHUI 51 PEMOHTY (3ameHne) TIOBPEXEHHOI'0
3/1IeKTPOOOOPY/JOBaHUS;

- eCJIY TIPY BU3yaJIbHOM OCMOTpE TIOBPeXXeHUs1 He 00Hapy KeHbI, TO
HeoOXO0AMMO TIPEUTH K 3Tarty 2.

Jrar 2.

ITpoBepuTh HazIeKally0 paboTy arraparta 3aluThl.

- JI7Is1 yCTPOWCTBA 3alllMThl OT MepeHanpshkKeHusl U3MePUTh 3HaueHre
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ITpu3HaK aBapUHOIO peXXuma

Bo3moxHasi npyuyuHa

PexkomeH/jyemble 1eHCTBUA

HampsDkeHWs1 MuTawomed cet. EcaM  3HaueHWe  TIMTAIOIIEro
HamnpspKeHUsl CeTH BBIXOAWT 3a [Uara30H YCTaBKW armapara (Heke
HIDKHETO TIpeJiesia WK BbIllle BepXHero), To npobsema B cetu. Eciu
3HaueHUe TIMTAOIL[ETO HATPSDKEHUsI CeTH JIEXKUT B AMaria30He YCTaBKH,
TO amrapar 3allUTbl HeUCIpaBeH U ero HeoOXoAMMO 3aMeHHTh;

- [/ YCTpOWCTBAa 3amuThl AuddepeHIMaNLHOTO TOKa B
COOTBETCTBUM CO CTaHAApTamu [7, 8] B KOHCTPYKLUM JO/DKHO OBITH
NpelyCMOTPEHO ~ TeCcTOBOe  YCTPOMCTBO  (KHOIKa),  KOTOpoe
obecrieuriBaeT TPOBEpPKYy PpabOTOCTIOCOOHOCTH armapaTa. Takke
MOXHO TIPOBEPUTH PabOTOCIIOCOOHOCTh YCTPOWCTBA C TIOMOLIBIO
NpuOOPOB MPOBEPKHU 1 M3MePeHHs TapaMeTPOB YCTPOWCTB 3allJUTHOTO
OTKMoueHusi. Ecy ammapaT 3aijuThl HEUCIIPaBeH, ero HeoOXoAuMO
3aMeHMUTb.

- QA7 yCTPOMCTBA 3allMThl OT JAYroBOro TMpo0Osi TIPOBEPUTH
paboTOCIIOCOOHOCTL  ammapata B COOTBETCTBUM C HWHCTPYKLMeH
3aBOJa-M3rOTOBUTEs. Harprumep, C TIOMOIIIBIO TECTOBOTO yCTPOMCTBA,
BXO/SILET0 B KOMIUIEKT TOCTaBKK MPUOOpa, MPU MOMOIIU TeCTOBOU
KHOTIKY Y T.J. Ec/M anmapar 3aiiurhl HeMCIIpaBeH, ero HeoOXorMO
3aMeHMUTb.

- AJist aBTOMAaTHUeCKOTO BBIK/TFOUATeJIs TIPOBEPUTH
paboTocroco6HOCTh MeXaHH3Ma pacrierieHus.. B3Bectn
aBTOMAaTHUECKHU BBIK/IFOUATe/b PYKOM M T0C/e OTK/IFOUMTH ero. Ilpu
OTKJTFOUEHUH [JOJDKeH ObITh C/IbIIIeH XapaKTePHBIH I1e/TY0K.

Ecmu  anmapartel  3/IeKTPUYECKOW — 3alllMThl  WCIIPAaBHBI,  TO
Heo0X0JUMO TTePeMTH K 3Tarmy 3.

Jrar 3.

[TpoBepKa NpUCOeIMHEHHBIX HAarpy30K (37IeKTPONPUOOPOR).

- TIPUCOeAVHSTH K 37eKTPUYEeCKOW LieTrd TOoouepeiHO IO OHOMN
Harpy3ke, KOHTPOJMPYsI CpabaThIBaHUSI arirapaToB 3allUThI;

- TIpY BBISIBJIEHUM Harpy3KH, BbI3bIBaloIlel cpabaTbiBaHKe ammapara
3allUThl, BEIBECTH HArPy3Ky M3 IKCIUTyaTal[|H.
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ITpu3HaK aBapUHOIO peXXuma

Bo3moxHasi npyuyuHa

PexkomeH/jyemble 1eHCTBUA

Pe3ynbTaThl  TIPOBEPKM, a  TakKkKe  BCe  IPOBeJeHHbIe
NpodWIaKTUUeCKWe W  pPEMOHTHble  pabOThl  /IO/DKHBI  OBITH
3a()MKCUPOBaHBI B XKypHase.

TepMOMHAWKATOD U3MEHU L[BET

[Teperpyska rjemnu.
I1710X0M KOHTAKT.

- BoiBecTu 3/1eKTpOOOOPYZIOBaHHe U3 IKCIUTyaTal[iy;

- YCTaHOBUTH OOCTOSITENILCTBA, TIPY KOTOPBIX MPOU3O0LIIeN Meperpes
(kakue Harpy3ku Obuld TOAK/IOUeHbl W OblIM B paborte, mpu
BO3MO)KHOCTH W3MEDUTh TIPOTEKAMOLIMA TOK C LeJIbI0 BBISBIEHUS
reperpyskm).

- TIPOBeCTH BU3yalbHBbIA OCMOTpP 3/1€KTPOOOOpYJOBaHMs, Ha
KOTODbIli HaHeCeH TEePMOMHAWKATOp Ha Hajuuude BUJUMBIX
TIOBpeXX/IeHn (M3MeHeHMe 1iBeTa WM OTUIaB/ieHHe WU30JISILHN, CIIe/Ibl
TEPMUYECKOTO BO3/I€HCTBUSI B pe3y/bTaTe KOPOTKOTO 3aMbIKaHWS,
VICKpEeHMUs], TTeperpys3oK);

- eCJId TIpU BU3yaJbHOM OCMOTpe OOHapy’KeHbl TIOBPEXAEHHS, TO
HEOOXO/[MMO TIPUCTYIIUTh K YCTPAHEHUIO TIPUUMH BBISBIEHHBIX
TOBpeXAeHUM u PEMOHTY (3ameHe) TIOBPEX/IEHHOT'0
3/1IEKTPOOOOPY/J0BaHUS;

- eCJIM TIpY BU3yaJlbHOM OCMOTpE TIOBPEXXeHUsI He 0OHapy»KeHbI —
MIPOBECTU OILIEHKY €ro COCTOSIHWS W BBITIOJHHUTH TMPO(MUIaKTUUYECKHEe
paboThI;

- Y/Ia7IUTh CTAapblii TEPMOWH/IUKATOP ¥ HAHECTH HOBBIM.

B >KypHame yka3aTb [aTy OOHapy)keHHUs TieperpeBa, MPHUKHY,
MpoBe/ieHHbIe PaboThI (DEMOHT, 3aMeHa, TPo(UIaKTHUeCKre paboThl),
JlaTy HaHeCeHWss HOBOTO TEePMOWH/WKATOpa, COCTOSIHWe HOBOTO
TepMOUH/MKaTopa (L[BeT, rPaZyupOBKa U.T.IL.).

[MTonyueH cWrHana TIO>KapHOW OMAaCHOCTH
OT TEPMOCHCTEMBI

[Teperpy3ska.
[T1ox0i1 KOHTAKT.

B cityuae monyueHusi CUTHaa o Tieperpese:

- YCTaHOBUTh MECTO, T/le TPOM30IIJI0 cCpabaThIBaHKe /IaTUMKa;

- 3aduKcHUpoOBaTh B JKypHaje BpeMs, MeCTO M HauMeHOBaHHUe
3/1IEKTPOOOOPYI0BaHUs], HAa KOTOPOM TPOW301I0 cpabaThIBaHUE;
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ITpu3HaK aBapUHOIO peXXuma

Bo3moxHasi npyuyuHa

PexkomeH/jyemble 1eHCTBUA

- TPOUW3BECTH OCMOTP O0OpYy/OBaHUs, [0 TPUYHMHE KOTOPOTO
MIPOM301IUI0 CpabaThIBaHHE CHCTEMBI;

- 10 pe3y/JbTaTaM OCMOTPA, B C/yYae BbISBJIEHUS HEHUCIPABHOCTH,
MPOBECTU PEMOHT, TeXHHUUECKOe OOC/Ty)KUBaHWe WIU 3aMeHY
3/IeKTPO000PY/J0BaHYS;

- Tpu HeoOXOAMMOCTU 3aMEeHUTh [aTUUK C COOTBETCTBYIOLIEH
OTMETKOM B >KypHare.

I[lpy  mpoBeJeHWM  TETUIOBU3MOHHOU
[TMAarHOCTUKW OOHApy>KeH aHOMaJIbHbIN
HarpeB 37IeMeHTa 371eKTpo000py/10BaHuS

ITeperpy3ska.
I1710X0M KOHTAKT.

[Mlpu oOHapy)KeHWHd aBapUHHOTO TOXKAapooracHoro zAedekra
3/1eKTpo00OpyZIOBaHe  HeOOXOJWUMO HeMeZJIeHHO BBbIBECTH U3
9KCTITyaTalliy ¥ TIPOBECTH PEMOHTHBIE pabOTBhI.

[Tocne yCTpaHeHUst HEeHCIIPaBHOCTEH, TMpYBe/LLINX K
BO3HHMKHOBEHHIO [lebeKTa, DeKOMEeH/JyeTCsl T[IPOBEeCTH T[OBTOPHOE
TeIIOBU3MOHHOE 00C/IeZloBaHye JaHHOTO 0OBEKTa.

Pe3ynbTaTthl TMOBTOPHOW [AMAarHOCTMKU 3aHECTM B TIPOTOKOJ C
yKa3aHWeM TIPOBE/IEHHBIX PEMOHTHO-TPO(UIAKTUUECKUX PadOT.

PekoMeHzyeTcsi TPOBOJWTH  BHEIJIAHOBYH)  TEIJIOBU3WOHHYIO
JVAarHOCTUKY OT/e/IbHBIX 3/IEMEHTOB 3/IeKTPOOOOPYZOBaHUSI TIOCIIe
Ka’KJJOT0 X PEMOHTA WU 3aMeHbI.

Pe3ynbTaThl BHETJIAHOBOM /AMAarHOCTUKU 3aHOCATCS B TPOTOKOM C
yKa3aHWeM TIPUYMHBI 00C/Ie/J0BaHMSI.

IIpu pabore »>mekTprUUeckoro mnpudOpa
HaO/FolaeTcsl He  XapaKTepHBIH IIIyM,
3arax TUIaBsIercs U30JISALUH.

ITeperazibl HATIPSKEHUS.
Hapyiuenue TpaBU/I
9KCIUTyaTaluu.
HewncnpaBHOCTB
3/1eKTponprudopa

OTK/TIFOUUTD T€KTPOTIPUOOD OT CETH.

OcMoTpeTh MpUOOp Ha Ha/IMUKe HEMCIIPABHOCTeH (OT/IaB/IeHHe WU
TOBpEX/[eHNe W30JISIIUU TIUTAIOIIero Hypa, Jedopmaliys Kopryca u
T.J.).

[lpy oOHapy)XeHWH HEWCIPAaBHOCTH BBbIBECTH Tpubop U3
IKCIITyaTal|H.

[Tpon3BecTy PeMOHT W/ 3aMeHy Tprubopa.
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3ak/iloueHue

[l TIOBBINIEHUS] YPOBHSI TIOXKapHOW 6e30macHOCTH O0OBEKTOB JKUJIOTO
CeKTopa M OOIeCTBEeHHBIX 3/laHUM HeOOXOJUMO TIPOBe/IeHHe MEepOIPUSTHN TI0
NpOQU/IaKTHKE TI0’KapoOB OT 3/IEKTPOOOOPY/JOBaHUS Ha OCHOBE COBPEMEHHBIX
BO3MOYXHOCTEM Be/IeHUSI MOHUTOPWHra COCTOSIHUS TIOXKapHOW 0e30IacHOCTH,
9KCTUTyaTUPyeMOro 37IeKTPO000py10BaHUS.

K HMM OTHOCHUTCS CUCTeMaTUUeCKHii MOHUTOPHHT TI0KapHO# 6e301acHOCTH
9KCTUTyaTUPyeMOro 371eKTpooOopyAoBaHUs JKUIBIX U OOIIeCTBEHHBIX 3/laHUN C
NIPUMEHEeHEM COBPEMEHHBIX TeXHUUYECKHUX CPe/ICTB, a UMEHHO TeTJIOBU3HMOHHAs
VMAarHOCTHUKa, TMPUMEHEHHe TEepPMOWH/UKATOPOB i BBISBJIEHUS aBapUMHBIX
yUaCTKOB 3/IEKTPOYCTaHOBOK. Takke He0OX0JWMO BHeApPATb B IIHPOKYIO
MPAKTHKY HOBBIE aIlliapaThl 3aIIUThI 3JIEKTPUUECKUX CETeM — YCTPOMCTB 3all[UThl
OT ZIYTOBOT'0 TIPO00S 1 TIepeHaI psKeHHsI.

C 1e/nbl0  TIOBBINIEHUS TIOXKApHOW ~ 0e30MacHOCTH  3KCITyaTUPyeMOTO
3JIEKTPOOOOPYJOBaHUSI >KWIBIX M OOIECTBEHHBIX 37aHUM, TPOPUIAKTHUECKUM
OCMOTPAaM [JJ0/DKHBI TT0/[BEPraThCsl BCE 3/IEMEHTBI 3/IEKTPOYCTaHOBOK.

Metos TpoMUIAKTUKM [JO/DKEH BBIOMpPATbCI WMCXOAS U3  TeXHUYECKHX
BO3MOJKHOCTeH, ya00CTBa BeleHMs OCMOTPOB M 0e30ITacHOCTH 00C/Ty>KUBAIOIIETO
nepcoHasa. Bo3MOKHO TIpUMeHeHHe pa3HbIX MeTO/I0B Ha OJHOM OO0BekTe, B
3aBUCUMOCTH OT KOHCTPYKIUM U yCJIOBHH 3KCTUTyaTallUu.

CoueTaHue HECKOJILKUX METO/I0B MPOGUIAKTUKH 103BoJIsieT H6osiee 3¢hdeKTUBHO
TIPOBO/IUTD TIPO(UIAKTHKY TI0’KapHOH 0e3011aCHOCTU 371eKTPO00OPYI0BaHHS XKHUJTBIX
1 00IIIeCTBEHHBIX 3/JaHUM.

[TpyMeHsIsT COBOKYITHOCTh pPa3/IMUHBIX METOZIOB MOXKHO ITOCTPOUTH CHCTEMY
MOHHMTOPDMHIa M TPO(HIAKTUKA TT0>KapHOW 0e30MacHOCTH  3KCIUTyaTUPYeMOro
3/IEKTPOOOOPY/JOBaHUS, OTPAXKAIOIIYI0  COCTOSIHHME TIO)KapHOW  6e30macHOCTH

3JIeKTPOYCTAaHOBOK U MO3BOJISIIOLLYIO OCYILeCTBJISATh €ro MPOMUIaKTHKY.
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[Ipunoxxenue

OnucaHue TeXHUUECKHX CPeACTB MpeAynpexAeHuss U NpopuIaKTUKHU
M0>KapOoB OT 3/IEKTP0000PY/[0BaHUSA

ABTOMaTHueckue Bbik/ToUaTeu (AB)

ABTOMaTUUeCKUN BBIK/IIOUaTe/lb WA TIPOIlle TOBOPSI «aBTOMAT» - 3TO
KOMMYTaLIMOHHBIN arrapar, rnpefHa3HaueHHbINA /151 3al[UThl 3/IEKTPUUECKOMN CeTH OT
CBEPXTOKOB, T.e. OT KOPOTKUX 3aMbIKaHUI U Mleperpy3okK.

ABTOMaTHUeCKHe BBIK/TFOUATe/TH OBIBAIOT C 37IeKTPOMAarHUTHBIM paclieluTe/IeM
3alMIIAIOI[UM  37IeKTPUUECKYH0  1[ellb  OT  KOPOTKOrO  3aMblKaHUsl U
KOMOWHMPOBAHHBIM PaCILIeTeIeM — KOT/la JOTIOTHATETBHO C 3/IEKTPOMarHUTHBIM
paciieniuTesieM TpPUMEHSIeTCSl TervIoBOM paclienuTe/ib, 3alllUIaiolii 1iefb OT

reperpy3KH.

10

!
i HIIJHIINIHJ!HN:

11

1, 2 — BUHTOBBIE KJIeMMbI [/s1 MOAK/IHOYEHHUs;3 - TMOJABWKHBIM KOHTAaKT; 4 — HEeNOJBWKHBIN
KOHTaKT; 5 - AiyroracuresibHasi Kamepa; 6 - rOKuii MpOBOAHKUK (TIPUMEHSIeTCS [/l COeIMHEeHUsT
MO/IBWKHBIX YacTell aBTOMaTMUeCKOrO BBIK/IIOUaTens); 7 - KaTyllKa 3/eKTPOMarHUTHOTO
pacuenurens; 8 - cepleYHUK 3/1€KTPOMarHUTHOIO paclienuTesns; 9 - TelVIOBOM paclienuTeslb
(GumerannHueckas riacTiHa); 10 - MexaHusM pacuenuresisi; 11 - pykosTKa yripasieHus;; 12 -
¢ukcaTop (#7151 KperieHus: aBTomara Ha DIN-peiike); 13 - kopmyc.

Pucynok 1.YcrpoiictBo AB ¢ KOMOMHUPOBAHHBIM pacCLieUTe/IeM
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B cooTBeTcTBUM ¢ TpeboBaHusmMu riaBel 3.11TY 3, CIT 256.1325800.2016, CIIT
31-110-2003 OBbITOBBIE 3JEKTPOCETU [JO/DKHBI OBITh 3aIlUIIEeHbl OT KOPOTKUX
3aMbIKAaHUU M Tieperpy3kd. [lo3ToMy [/s1 3aluThl 3/1eKTPONPOBOJKU JKUIBIX U
OOITIeCTBEHHBIX 3/laHUM CeflyeT TPUMEHSITh aBTOMAThl C KOMOWHUPOBAHHBIM
pacLiernuresieM.

B aBTOMaThueckom BBIK/IHOUaTesie, 3a 3allUTy LIeMU OT KOPOTKUX 3aMbIKaHWUU

OTBeYAaeT SJIEKTPOMAarHUTHBIM  pacuenutesib. OH COCTOUT W3 KaTyIIKA C
HaxoASIIUMCS B ee I[eHTpe CepJleYHUKOM, YCTaHOB/JIEHHbIM Ha CIeliuaJbHOU
TIpY>KHHE.
B HopmanbHOM pexume paboThl, TOK, TPOXOAs TIO KaTylllKe CO37aeT
5JIEKTPOMAarHMTHOE T10jle  KOTOpOe TIPUTATHMBAeT CepJeYHUK BHYTPb KaTyLIKHU.
Cunbl 3TOrO  3/IEKTPOMAarHUTHOTO TIOJISE  HEJOCTaTOYHO uTOOBI  IMpeo/0/ieTh
COMPOTHB/IEHWE TIPY)KWHBI, Ha KOTOPOW YyCTaHOBJIeH cepAeyHuK. [Ipr KOpoTKOM
3aMbIKAaHUM TOK B 3JIEKTPUYECKOW LleMM MTHOBEHHO BO3pacTaeT [0 BeJIMUMHBI B
HECKOJIbKO pa3 TMpeBbILIAKIe HOMUHAIBHBIM TOK AB, 3TOT TOK KOpPOTKOrO
3aMbIKaHUs, TIPOXOJs MO KaTyllKe 3JIeKTPOMAarHUTHOI'O pacLenuTesisi YBeIuyruBaeT
3JIeKTPOMarHUTHOE TI0Jie BO3/IeUCTBYIOIlee Ha CEPAEUYHUK /10 TaKOW BeUUYUHBI, UTO
ero CH/Ibl BTSTMBAHUS XBaTaeT Ha TO UTO ObI TIPeo/IoeTh COMPOTHB/IEHHUE TIPY>KHUHBI,
repeMelllasiCb BHYTPb KaTYIIKU Cep/IeYHUK pa3MbIKaeT TMO/BW)KHBIM KOHTaKT
aBTOMaTUUeCKOTO  BBIKIHOUaTenss, obecTouwBas Iiefb.  JJIEKTPOMarHUTHbIN
pacLenuTe b OTK/IH0YAeT JIeKTPUYECKYHO Liellb 3a [0/ CeKyH/bI.

3aluUTy 37eKTPUYeCKOW 1jeMu OT Tieperpy3ku obecrieyriBaeT TerIOBOM
pacLenuTe/ib aBTOMaTUYECKOr'0 BbIKJIFOUATeIs.

[Teperpy3ka MOXKET BO3HUKHYTb rpu BK/TFOUEHUU B CeThb
3/1eKTp00O0pYJ0BaHUsI 00IIeil MOII[HOCTBIO TIPEBBIIIAOIIel JOMYCTUMYIO Harpy3Ky
I/ JaHHOW CeTH, YTO B CBOK O4Yepe/lb MOXKET TIPUMBECTH K MeperpeBy MPOBOJIOB
paspyLLeHUI0 U30JISALIUU 3/IeKTPOIIPOBOAKUA U BO3HUKHOBEHUIO 110XKapa.

TersioBol paclenuTesb MpejCTaB/seT CO00i OMMeTa/VInyecKyro T/IaCTUHY,
T.e. OH COCTOMUT U3 [IBYX CIAagHHBIX IJIACTUH WM3TOTOBJIEHHBIX U3 Pa3HbIX METaJljIOB,
VMEOIIUX Pa3HbIi KO3((PULMEHT paclliMpeHys IPU Harpese.

[Tpy MpOXOXKAEHWH I10 OMMeTa/UTMUeCKOM TIJIaCTHHE TOKa ITPEeBBILIAIOIIEro
HOMHHa/IbHBIA TOK AB mlacThHa HarpeBaeTCs, IPU 3TOM OJIUH MeTaJl/1 PacCIlIupsIeTCs

ObicTpee Apyroro. DTO TIPUBOAUT K WCKPHBJ/IEHHIO OWMeTa//TM4ecKOM TIaCTHUHBI.
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[Ipy wuCKpUB/IEHUMM OHa BO3JEUCTBYeT Ha MeXaHW3M pacleluTe/iss, KOTOPbIU
pa3MbIKaeT TOBMKHbIN KOHTAKT.

Bpewmsi cpabaTbiBaHHSI TeTUIOBOTO pacLeluTeNisi 3aBUCUT OT BeJUUUHBI
TpeBbIlLIeHNs TIPOTEKAIoIero B LjenM TOKAa HaJ, HOMUHa/JbHBIM TOKOM AB. Uem
Oosibliie 3TO MpeBbIllIeHHe, TeM ObICTpee cpaboTaeT pacienuTe/b.

TOKMA yCTaBOK aBTOMATUUECKUX BBIK/IOUATeNer, CAyXKaluxX [/ 3alliUThbl
OTJe/IbHbIX YYaCTKOB CETH, CJie[lyeT BbIOMpaTh M0 BO3MOKHOCTH HaUMEHBIIIUMU 10
pacyeTHbIM TOKAaM  3TMX  y4YaCTKOB WIM TI0  HOMUHAJbHBIM  TOKaMm
3/IEKTPOTIPDUEMHUKOB, HO TakK, 4YTOObI ammaparbl 3allldThl He  OTK/IHYaId
3/IEKTPOYCTAaHOBKU TIPU KPAaTKOBPEMEHHBIX Ieperpy3kax (MyCKOBble TOKU, MUKU
TeXHOJIOTUYECKUX Harpy30K, TOKU MPU Cam0o3ariycke u T. I1.).

CnexmyeT oOparriatb BHUMaHHe Ha MApKUPOBKY U XapaKTepUCTUKH AB.

B MapkupoBKe yKa3bIBarOTCH:

- MO/leJIb aBTOMaTUUeCKOT0 BLIK/TFOUATe/Is;

- HOMMHAJIbHBIU TOK - MaKCHMaJ/lbHbIA TOK 3/IEKTPUYECKOU CEeTH, MPU KOTOPOM
aBTOMAaTHUeCKWI BBLIK/IIOUaTeb CIOCOOeH [MUTenbHO paboTaTh 0e3 aBapHUiHOTO
OoTK/ItoueHus Lenu. CTraHJapTHbIe 3HAUEHUs] HOMUHA/IbHBIX TOKOB aBTOMAaTHUYeCKUX
BBLIKJTIOUATesIeH JIJIs1 ceTel >KUIbIX U 0011jecTBeHHbIX 37anmii: 10, 16, 25, 32, 40, 63 A;

- HOMUHA/IbHOE HarpsbKeHWe - MaKCHMalslbHOe HarpsbkeHwe ceTd B Bosbrax,
Ha KOTOpPOe PaCCUUTaH aBTOMAaTUUeCKUH BBIK/TFOUaTe b,

- TIpejie/ibHasi OTK/IIOYaroIasi CrocOOHOCTh aBTOMATHUUeCKOTO BBIK/TFOUATESS -
MaKCHMabHBI TOK KODOTKOTO 3aMblKaHUsI B AMIiepaX, KOTOPBIM cCriocobeH
OTK/TFOUUTH JlaHHbI AB coXpaHUB Tpy 3TOM CBOIO paboTocmocobHoCTh. B ciyuae
TIPEeBbIIIEHHS TOKOM KOPOTKOTO 3aMbIKaHUsI 3HAueHUs yKa3aHHOW Tpe/ie/ibHOU
OTK/TFOUAIOITell CrMOCOOHOCTH BO3HUKAeT BePOSITHOCTb OIIaB/AeHUsI TOABUKHBIX
KOHTaKTOB AB 1 WX NpuUBapyBaHus APYyT K ApPYyry, T.e. Bbixoga AB u3 cTpos.

- XapakTepuCTUKa cpabaTbiBaHUsI - OMpefesisieT [Auarna3oH cpabaTbiBaHUsS
9JIEKTPOMarHuTHOro0 pactenurens AB. XapakrepucTuka cpabaThIBaHMSI HMeeT
OykBeHHOe o00o3HaueHue. [l 3alUThl  JIEKTPUUYECKUX CeTel O KWIbIX U

o0IIleCTBeHHBIX 3/laHUH yallle Bcero npumeHsitoTcsi AB ¢ xapakrepuctukamu B, C, D.
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Nlorotun

] BM63-1X
—280/400V. 50z c

1 - HanmeHoBaHue n cepus
2 - HoMnHanbHoe HanpsxeHune

3 - Bpema-TokoBas xapakTtepucTuka

4 - HoMMHanbHas 4acroTa

5 - HOMuHanbHas OTKAOYaLWas CNoCO6HOCTb
6 - TokOoBas Harpyska

Pucynok 2. [Ipumep mapkuposku AB

,[[I/IaHaBOHbI TOKOB MI'HOBEHHOI'O pachervieHmda B 3dBHCHMMOCTH  OT

XapaKTepUCTUKHU cpabaThiBaHUsI B COOTBETCTBUHM C [12] mpezicTaBieHbl B Tabsuie 5.

Tabmuia 5
JTrara3oHbl TOKOB MTHOBEHHOT'O pacCIierlyIeHHs
XapakTepuCTHKa CpabaThIBaHMUs uara3oH
(tun AB)

B Caeittie 3 I, 1o 5 I, Bk/mrounTe1I5HO

C Caeitie 5 I, 1o 10 I, BKIFOUMTETLHO

D Caoitte 10 I, 1o 20 I, BkmrounTesbHO
I, - HoMuHa/IbHBIM TOK AB.

Bbib0op aBTOMAaTHYeCKOTO BBIK/IIOUATe/Is OCYIIECTB/ISIETCS TI0 CJIeAYIOIIUM
riapaMeTpam:

- M0 KOJIMYECTBY TMO/0COB. OHO- ¥ ABYXIOMOCHbIe AB mpumeHsitoTCs /151
o/iHO(a3HOM CeTH, a Tpex- U ueTbipexmno/itocHele AB - B Tpexda3Holi ceTy;

- 110 HOMMHA/IbHOMY HanpsbkeHuto. HomuHanbHOe HarpsbkeHue AB [O/DKHO
ObITh OO/bIlIe WM PaBHO HOMUHAIBLHOMY 3HAUeHUIO HampspKeHUs 3alluillaeMou UM
L[eMH;

- TI0 XapaKTepuCTHhKe cpabaTbiBaHUs. XapaKTepuCTHKY cpabarbiBanus AB

MO>KHO BBIOpATh COTJ/IacCHO TabJiuile 5;
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- TI0 HOMHHa/IbHOMY TOKY. OmnpeJieuTh He06X0AUMbIM HOMUHA/IbHBIN TOK AB

MO>XHO I10 MOIITHOCTH HJIM T10 CEYEHHIO XUJI KabeJs.

YcrpoiicTBa 3alIUTHOTO OTK/IIOUeHUs fuddepenuuansHoro Toka (YAT)

YCTpOlCTBO 3alllUTHOTO OTK/IHOUYeHUs1 AudQepeHIMaNbHOIO TOKa W/IH, Kak
4yacTo roBopsT, «Y3O» - 3T0 KOMMYTALIMOHHBIM anrmapaT, TpejHa3HaueHHbIN /s

3aLUTHI 3/IEKTPUUECKOU LeTT OT TOKOB yTEUKHU.

___________________________________ e ———"
1 —om epPCHLUMATBHBIH —" =
dbdepe ‘ : 1N RO
TpaHchopMaTOp TOKAS @ L
2 — NopOroBbIii IEeMEHT; e —
d TP 1 (©
3 — MCNIOJIHMTE1bHBIF g4 T46 P S 3 \@I
MEXAaHM3IM; i f /l- I,
4 — yenb TECTHPOBAHHA] | T Iy 1 2
5 — CHJIOBBIE KOHTAKTBI; | = | N
6 —3allHTHRIN KOHTAKT R P L’}
LENH TECTHPOBAHMA /\@ ) |§\ |
T — kuonka «Tecr»; = 2 P —
R — TecToBBIil pe3HcTOp; 2 |liN
1.2, N — knemMbl Y30, o o

Pucynok 3. I[Tpuniun pabotel YAT

TOK yTeuku — 3TO TOK, TMPOXOJAIIUNA MO He)Ke/aTe/lbHbIM, B HOPMa/bHbIX
YCNOBUSIX 9KCIUTyaTalluu, MPOBOJSIIHAM My TSIM.

B HopmanbHOM pekuMe pabOThl 3/1eKTPOYCTAHOBKH, 3JEKTPHUUECKHN TOK
MpoTeKaeT yepe3 MPOBOJAHWKM BHYTPU Hee, KakK MpeJyCMOTPEHO KOHCTPYKLIMEH.
OT [Apyrux TOKOMPOBOSIIUX 3/IeMEHTOB KOHCTPYKLMU (MeTa/yinueckrde KOPIyC,
paMa, KapKac), MPOBOAHUKH OTZAeneHbl HW30Jsl[hel, CONpPOTUB/IeHUEe KOTOpPOM He

MO3BOJIAAET CO34dTh 3JIEKTPUUYECKYIO LIEIIb.
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PucyHoxk 4. [Iprimep KoHCTpyKumu Y T

Ecmm nmo kakou-To mpuuuHe (MOBPEXAEHWe, BIaKHOCTb, TOKOIPOBOASIIAS
MbUTb U T.[.) COMPOTUB/IEHWE HW30JIALUM YMEHBIIWI0Ch, HAa KOPIyCe WU JADPYTUX
TOKOITIPOBOZSIIUX 37IeMEeHTaX YCTaHOBKH TOsiB/sieTcs moreHi[dan. Cam 1o cebe TOK
yTeUKd He BO3HUKHET, HeoOXOZMMO CO3/aTh Iielb, COEJUHSIONIYIO 3/IeKTPUUeCKUH
npyubOp C TOTEHI[MA/IOM Ha KOpIlyce C 3eMjiell WM HeUTpasbio. 371eCh BO3MOXKHO
HEeCKOJIbKO BapUaHTOB.

B nepBoM ciyuae, KOpPIycC 3/eKTPOYCTaHOBKH, HarlpuMep, ObITOBOM TeXHUKH,
KacaeTcss MeTa/VIMYecKOoro MpPOBOJHMKA, MMEIOLero KOHTAKT C 3emisied. B Touke
KacaHusl 3aMblKaeTCs Liellb, U BO3HUKAeT TOK yTeukKd. EC/IM KOHTaKT [JOCTaTOYHO
HaZle)KHbI, TO CWIa TOKAa BO3pacTeT /0 ropora cpabaThiBaHUs aBTOMaTUUeCKOTO
BLIK/TFOUATesT B IUTKe TMTaHus. [Ipu 1aboM KOHTakKTe MOXXeT BO3HUKHYTh
VICKDEeHMe, JIOKAJIbHbId HarpeB TOYKW KaCaHWs, YTO MNPUBOAUT K OIUVIABJIEHUIO WU
JaTbHEUIIIeMY TTOBPEXIeHUI0 U30JISLIUU IPOBO/IOB, BO3TOPAHHUIO U TIOXKAapYy.

B gpyrom ciyyae, KOpIyC »3JIBKTPOYCTaHOBKA He UMeeT KOHTaKTa C
3a3eMJIEHHBIMU Tpe]MeTaMu U caMm He 3a3emsieH. [Ipy KacaHWM BHELIHUX TaHesen
Yye/I0BEKOM, BO3HUKAeT Harpyska, T.K. TeJI0 YejlOBeKa SBJIIeTCS MPOBOJHUKOM, U
yepe3 Hero IIPOTEKAaeT 3/eKTPUYeCKUd TOK. [IOCKO/MBKY COMpOTHB/IEHME Tesa
ye/loBeKa BeJIMKO, CUJia TOKAa HeJOCTaTOYHA [ijiss cpabaThiBaHHSI aBTOMATHYeCKOTO
BBIK/IFOUATE/IS] B ILUTKE TUATAHUS M UYe/IOBEK IO/TydaeT 3JIeKTPOTPaBMY BIUIOTH [0
JIeTa/IbHOTO UCXO0Za.

Takum o6pa3zoM, Y/IT obecrieunBaeT 3aluTy 4Ye/iOBeKa OT TIOPa’KeHUs
3JIEKTPUYECKUM TOKOM U 3allUTY OT TMO>KapOB.

[Mpunuun peiicteuss YAT cnexpyrommid. [Ipy HOpMaibHOM pekrMe pPabOThI

1L[efh, KOrja TMO/BWKHble KOHTakThl Y/IT 3aMKHyTbI, MpSIMOM TOK OT (pa3HOro
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IIPOBO/ia MIPOXOJUT uepe3 MarHuTornposos Y/ T, 3aTeM uepe3 HarpysKy, B KauecTBe
KOTOpPOM BBICTYMAlOT, TIOJK/IFOUeHHbIe 3JeKTponoTpebuTeslM UM BO3BpalllaeTcs
o0paTHO B CeTb MO HY/IEBOMY TIPOBOJHHUKY, TaK >Ke yepe3 MarHuTorpoBos YT, ripu
3TOM BeJIMuKMHa 0OpaTHOTO TOKa PaBHA BeJIMUKMHe TMPSIMOT0 TOKa.

[Ipsimor TOK mpoxo/s uepe3 MaruutonpoBos YT co3maeT B HeM MarHUTHBIN
TOTOK, B CBOIO oOuepegb OOpaTHBIM TOK TakK ke CO3/laéT B MAarHUATOMPOBO/IE
MarHWTHbIA TIOTOK TakKOW JKe BeJIMUMHbl, HO TaK KakK HamnpaBjeHWe TOKOB
IIPOTUBOIIOJIOKHO, TO U CO3JaBaemMble UMM MarHUTHbIe TOTOKU IIPOTUBOIIOJIOXKHBI,
T.e. MarHUTHble TIOTOKU HarlpaB/ieHbl BCTPEUHO 10 OTHOLUEHWIO JApPYr K Apyry u
COOTBETCTBEHHO, TP DPAaBHbIX 3HAUEHUSIX TIPIMOTO U 0OpaTHOrO TOKOB,
yPaBHOBELLMBAKOT APYT Apyra, B pe3y/bTaTe 4ero CyMMapHbI MarHUTHbBIM MOTOK B
MarHuTONpPOBOZle paBeH HyMO. Tak Kak CyMMapHbIi MarHUTHbIA TIOTOK B
MarHUTOMNPOBO/lIe OTCYTCTBYyeT (paBeH HYJ0), BO BTOPMYHON OOMOTKe TOK He
VHIYKTUpPYeTCsA. [1oABMKHbIE KOHTAKThl 3aMKHYTHI, 3/IeKTpAYeCKas Liellb BK/IOUeHa
Y HaXO/IUTCSI B HOPMaJIbHOM pekume paboThl.

Ecnu B 0HOM M3 371eMEHTOB 3JIEKTPUYECKOM LielM BO3HUKAeT yTeuKa TOKa, TO
yaCTb  3/IeKTPUYECKOr0 TOKAa HauWHAaeT T[poTeKaTb [0  HeKejaTeJIbHOMY
NpoBoAsIiemMy nyTd. [Ipy 3TOM, 4acTh TOKA 371€KTPAYECKOU LieNnu, MOCTYIAaKas oOT
dasHoro mpoBoZia He OyZieT BO3BpAI[aThCS B CeTh, a MPOXO/s 10 HeXKelaTeTbHOMY
NpOBO/silleMy TyTu OyzAeT yxoiautb B 3emsito. CriefjoBaTesibHO, OOpaTHBIA TOK,
KOTOpBIN OyZieT BO3BpaIllaThbCs B CeTh uepe3 MarHUTomnpoBof Y/IT mo HyneBoMy
NpOBOJTy, OyJieT MeHbIlle MPSIMOTO TOKa, TMOCTYIAIOIIero B CeTh, COOTBETCTBEHHO U
Be/IMYMHA TPSIMOTO0 MAarHUTHOTO TIOTOKA CTaHeT Oosibllle BeJIMUMHBI 0OpaTHOTO
MarHuMTHOTO TIOTOKa, B pe3y/ibTaTe 4ero B MmarHurornpoBoge YT cymmapHbId
MarHUTHBIN MOTOK y>Ke He OyZieT paBeH HY/IHO.

Bo3HMKIIMI CyMMapHbIA MarHATHBIN MMOTOK UHAYKTUPYET 3/IEKTPUYECKHUN TOK
BO BTODUUHOM OOMOTKe, KOTODbI MPOXOAs uepe3 MarHUTO3JeKTpUUYecKoe pejie
TIPUBOJUT ero B paboTy, a OHO, B CBOIO Ouepe/lb, pa3MbIKaeT MOJBMKHbIe KOHTAKThI
OTKJIOYasl 3/IeKTPUYECKYIO Liellb.

YCTpONCTBO 3allIUTHOTO OTK/IHOUeHUs1 AuddepeHLIMaTbHOTO TOKAa HMMeeT B
obuxoze ¥ [Apyrve Ha3BaHUs, Haripumep, AvddepeHIMaTbHBIN BBIK/IHOUYATE/b,
aBTOMAaTHYeCKUi BbIK/IOYaTe b AU(QepeHLaibHOro ToKa, YCTPOKMCTBO 3allJUTHOTO

OTK/ItOUeHHs. Takxe B PA3/IMYHBIX JOKYMEHTdX BCTPEUAIOTCA pPd3HBIE 866PEBI/IaTypr
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JaHHoro ycrpoucrBa, Hanpumep, AB/IT B I'OCT IEC 61009-1-2020, BAT B 'OCT
IEC 61008-1-2020; YT B CII 256.1325800.2016; Y30 B I1YD 1 CII 31-110-2003.

OcHOBHBIMU XapakTepucTukamu Y 1T ABasArOTCS:

- Tunl. B 3gaHusax MoryT npuMeHsaTbcs YT trna «A», pearupyroljyie Kak Ha
riepeMeHHbIe, TaK U Ha Iy/JIbCUPYIOLMe TOKU yTeuku, uinm tura «AC», pearupyronje
TOJIBKO Ha MepeMeHHble TOKU YTeUKW. VICTOUHUMKOM Iy/IbCUPYIOLero TOKa YTeUKu
MOTYT SIBJSAITbCSI CTUpasibHble MAllWHbI C PeryjasiTopaMu CKOPOCTH, peryjupyemble
VICTOUHUKU CBeTa, [IepCOHa/IbHbIe KOMITbIOTEPLI U [IP.

- HOMHUHA/BHBIA TOK - MakKCUMaJbHbIM TOK mpu Kotopom Y/IT crioco6HO
IyiuTeIbHO  paboTath, He Tepsii CBOK paboTocrocobHOCTh. CTaHAAPTHHIMM,
HanboJjilee YacTO WCIIO/Ib3yeMbIMU 3HAUeHUsSMA HOMHHa/IbHBIX TOKOB YT,
WCTI0/Ib3yeMbIX B 3/IEKTPOYCTAaHOBKAaX JKU/bIX U OOI[eCTBEHHBIX 3[aHUM SIB/ISIFOTCS:
10, 16, 25, 32, 40, 63A;

- auddepeHIMaNbHbIA TOK - MUHUMA/IbHBIA TOK YTeUukH, NMpu Kotopom YT
TIpOM3BeJeT OTK/IIOUeHHe 37eKTpuueckor uUend. AuddepeHiuanbHbli TOK — 3TO
O/lHA U3 IJIaBHbIX XapakTepuctuk Y IT;

- HOMMHa/IbHOE HarpspkeHue — HarpsbkeHue ceTtd Tipu KotopoMm YT
CTIOCOOHO JI/TUTETbHO PaboTaTh, He Tepsisi CBOI0 pab0TOCITOCOOHOCTH;

- POZ, TOKa - MOCTOSIHHBIN WU MepeMeHHbIN;

- YC/JIOBHBIM TOK KODOTKOrO 3aMbIKaHUSI — TOK KOTOPbIM KpPaTKOBPEMEHHO
MOKeT BbilepkaTb YT [0 MomeHTa TIOKa He cpaboTaeT aBTOMATUUYECKUH
BBIKJ/IFOUATe b, YCTAHOBJIEHHBIN /1J1s 3alJUThI LIeM OT KOPOTKOTO 3aMbIKaHUSI.

Boi6op YT rpou3BogUTCS TI0 CeYIOIIUM KPUTEPUSIM:

- 110 HOMUHA/ILHOMY HampsDKeHUr0 U Tuy ceTd. HomuHanbHOE HarpsbkeHue
YT nomkHO ObITH G0/bIIIe /MO0 paBHO HOMUHA/ILHOMY HaMpPsDKEHUIO 3allyllaeMoi
uM 1eru. [ns omHodas3Hou cetn TpebyeTcst aByxnomocHoe YT, ans tpexdasHoi
CeTU — YeTbIPeXII0I0CHOE;

- 110 HOMUHa/IbLHOMY TOKY. CoryiacHo ITY D ucnonb3oBanue YT B rpynroBbIixX
MVUHUSX, He WMEIOL[UX 3allUThl OT CBePXTOKa, 0e3 [OMO/HUTeNHHOrO arrapaTa,
obecTieurBaroIIero 3Ty 3allUTy He AomycKaeTcs. VI3 atoro cieayet, uro nepes Y /T
JOJDKEH CTOSITh aBTOMAaTUUeCKWi BBIK/tOUaTeb WIW JPYrou anmapar ¢ (yHKLUen
3al[UThl OT CBEPXTOKA, 10 TOKY KOTOPOr0 He0OX0AUMO BbIOMpaTh HOMUHAIBHBIN TOK

YOT. Tlpu 3ToM HOMuUHanbHBIA TOK YT momkeH ObiTh OGosbliie MO0 paBeH



44

HOMUWHaIbHOMY TOKY yCTaHOBJIEHHOI'O 10 Hero amrapara 3allUThl (aBTOMaTUYeCKOro
BBIKJTFOUaTeIs1 WK JPYroro anmnapara ¢ (OyHKLMel 3alUThl OT CBEPXTOKA);

- no jguddepeHupanbHoMy — TOKy.  CTaHJapTHbIMM  BeJMYMHAMU
mviddepenumanbHoro Toka YT seastorcs: 6, 10, 30, 100, 300, 500MA. YT c
middepeniyanbHbiM TokoM 100, 300 1 500 MA TIpUMeHSIFOTCS [Jis 3all[UThI OT
rnoxapoB, c auddepeHiManbHbIMU TOoKamu 6, 10, 30 MA - a/id 3al[uUThl OT

Mnopa>xeHud 4ejioBeKd 3/IEKTPUUYEeCKHM TOKOM.

cepun npouseoauTens
HOMMHaNbHBbIA TOK \-
\ B/11-63
HanpsxeHue 50 A !
\2305_ 50ry cxema

NOAKMOYEHUA

__.-—"' 1an 30 WA g .
avddepeHmMansHbii / 0bo3HaueHus
TOK

1

YCNOBHbIMA TOK KB%
Tvn ¥30
KHoNka «TECT» TeMnepaTypHelid AManasoH

EN
i

=

'*a
@p
(ctanpapTHas ot -25 go +40)

Id &
‘ /\\—/\ Tun AC E - ANA CUHYCOMAANLHOIO

! nepemMeHHoro Toka

1 4 Tun A - ANA NyNLCUPYIOLWErD

M NOCTOSAHHOIO TOKa (M ANA CUHYCOMAaNb-
——— HOro NepPeMeHHoro Toka)

4 Tun B - ANS NOCTOAHHOIO TOKa (K

‘ H RSN ANA CUHYCOMAANBHONO NepeMeHHoro
— TOKA W ANA NYNbCUPYIOLLErD NOCTOSH-
HOro TOKa)

Pucynok 5. MapkupoBka YT

[Tpumensiemble Tunbl YT (QyHKUMOHA/NIBHO [OJ/DKHBI TIpeAyCMaTpUBATh
BO3MO>XHOCTh TPOBEPKU HX paboTocriocobHocTy, npoBepka YT (TecTrpoBaHUe)
JJIsI KUJbIX 0ObEeKTOB JI0/DKHA TPOBOAUTHLCS He peXke OJHOTO pas3a B TpU Mecslia, O
yeM [IO/DKHA OBITh 3alMCb B HWHCTPYKUMU T10 3KCIUlyaTalud TpeArpUsTHsI-

HN3roTOBUTEJIA.



45

YcranoBka YT, [eWCTBYHOIMX Ha OTK/IAKOYEHWe, 3arpeljaeTrcs /s
5JIEKTPONPUEMHUKOB, OTK/IFOUeHHEe KOTOPbIX MOXXeT TIPUBEeCTU K OIAaCHBbIM
MOC/EeACTBUAM: CO3[@HHUI0 HEIOCPeACTBEHHOW yIrpo3bl [/l JKU3HU  JIIOZew,
BO3HHWKHOBEHUIO B3PBIBOB, [10KApOB U T.II.

[jis caHUTApHO-TeXHUUECKHWX KaOWH, BaHHBIX W [JYIIEBbIX DPeKOMEHIYeTCs
yctaHaBmuBaTh YT ¢ HOMUHA/IBbHBIM JU(QepeHIMalbHbIM OTK/IHOYAIOIIUM TOKOM
no 10 MA, ecivd [ji1 HUX Bble/ieHa OTAesibHas JIMHUS, B OCTa/IbHBIX CJIyyasiX,
HampyUMep, MPH NPUMeHeHUW OJHOW JTMHUU [Jisi CAaHUTapHO-TeXHUYeCKOW KaOWHBI,
KyXHU U KOpUJ0pa, caeayeT rnpuMeHsTh Y /1T ¢ HOMUHa/IbHBIM [iiddepeHInaibHbIM
OTK/TFOUaroIUM TOKOM 710 30 MA.

Onst omHOKBapTUpHBIX AoMoB YT ¢ HOMMHanbHBIM AuddepeHIMaIbHBIM
OTKJ/IFOUAIOLUM TOKOM 10 30 MA peKoMeHyeTCsl mpeAyCMaTpUBaTh /11 TPYIIOBbLIX
JIMHUW, TIMTAIOIUX IITerce/bHble PO3€TKU BHYTPU JiOMa, BK/KOUas I0/BaJibl,
BCTPOEHHbIE M TIPUCTPOEHHbIE Tapa)kKu, a TaKKe B TPYIIOBbIX CETSX, MUTAOIUX
BaHHble KOMHAaThIl, JylleBble U cayHbl. [li1g ycCTaHaB/IMBaeMbIX CHapyXu
IITeTCe/bHbIX PO3eTOK ycTaHOBKa Y/IT ¢ HoMUHa/MbHBIM Ju(depeHIraIbHbIM
OTKJ/IFOUAOIMM TOKOM 710 30 MA obsi3aTesbHa.

B 3panHuax moryt npuMeHsATbCsl Y30 Turna «A», pearupyroljyde Kak Ha
repeMeHHble, TaK W Ha MNOYJbCUPYIOLIME TOKU NOBPeXAeHur, win «AC»,
pearvpyrolue TOJIbKO Ha IlepeMeHHbIe TOKU YTeUKHU.

Kak BugHO n3 KoHCTpyKumu YT (eciv peub ueT He 0 KOMOMHHPOBAaHHOM
YCTPOMCTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB U TIpU 1000 cXeMe ero
MOJK/TIOUEHUST  JIO/DKHA  OBITh  TIpeyCcMOTpeHa  obs3aTesibHasi ~ yCTaHOBKA
aBTOMAaTUUECKOTO BBIK/TFOUATe/Isl, /151 3allJUThl, KaK caMou ceTH, Tak U1 Y I'T oT ToKoB
rieperpy3kKy U KOPOTKOr'O 3aMbIKaHUSI.

Takke HeoOxo/rMMa TiepHoJiuecKass TIpoBepka paborocrocobHoctn Y/IT.
Crangaptamu [7, 8] ycTaHoBieHO TpeOoBaHWe MO HaJMYUIO YCTPOMCTBA TPOBEPKH
paboTocrocobHOCTH YOT (KHOTIKK). ITpoBepka paboTocrocobHOCTH
ocyilecTBisieTcs HaxaTueM KHONkU «TECT». TIlpu ee Haxkatum B YT

VICKYCCTBEHHO CO3/aeTC TOK YTeUKH, YTO JOJDKHO IMPUBECTU K OTK/IroueHuto Y /IT.

Y cTpoiicTBa 3aIUTHI OT JYroBOro npooost wiu uckpenus (Y 3/11)
IlyroBoii 1po0O¥M WM WCKpeHHe — OAWH W3 aBapUMHBIX I10’KapOOTIaCHBIX

PEXXHUMOB B 3JIEKTPDOCETAX.
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B oraumune OT KOPOTKMX 3aMbIKaHWM, BO3HUKAIOL[UM TP HCKPOBBIX H
[YTOBBIX pa3psifjlax TOK, OrPAaHUUMBAETCS COMPOTUBIEHUEM Harpy3KH, Ha KOTOPBINA He
pearupyroT aBTOMaTHYeCKUe BBIK/IKOUaTe/ v, HO 3a CUeT JJIUTEe/IbHOIO BPEMEHHU ero
TIPOTEKaHUsI, MOXKeT POMCXOAUTh BOCIJIaMeHeHre U30JILUU IPOBO/A.

OpHOlt W3 TJIaBHBIX TPUYUH MCKPeHUs SIBsieTCsl OOo/bllioe TepexojHoe
coripotuBsieHue (BIIC), B 06uxozie Ha3biBaeMOe TakKKe «IJIOXMM KOHTaKTom». [1pu
BIIC Ha mnepexoje 3/JeKTPUYECKOr0 TOKA C OJHOTO MPOBOJHHMKA Ha [Jpyrou
obpa3yeTcss TociefoBaTesibHas WM TapasuiefibHasi 37eKTpuueckass [Ayra Mexay
IIPOBOJiaMH U/TM KOHTaKTaMHU.

BIIC uacto BO3HMKaeT BC/leACTBUe Je(eKTOB U TOBPeXJEeHUH,
TIPOU30LIe/IIINX TP IKCITyaTariuu obopygoBanus. Harpumep:

- TIOBpEX/IeHUS] U30JISILUK Kabesisi TBO3JSMH, IITypyINaMy, 3aXKUMaMy WX TIPU
MeXaHW4YeCKOM BO3/€MCTBUY APYTUMU NpeIMeTaMu;

- TIOBPEeXKJeHUsT U30JIsIL[uK Kabesieli rpbI3yHaMU U JOMAIlIHUMU >KUBOTHBIMU;

- u3soM Kabesnst (poBo/ia) Mpu U3rkbax Win Npy MOCTOSTHHBIX MeXaHUUeCKHUX
BO3/IeMICTBUSIX;

- CTapeHue M30JISILUH, TIOBPEXJEHHs OT BO3JEMCTBUSI TemIlepaTyphl, Baru,
JPYTruX pa3pyliariimx (HakTopos;

- yXy/llleHHue KOHTaKTa M3-3a 0cC/ab/ieHusl 3aKMMOB, CTapeHUsI U OKUCeHUs
TIPOBOJOB U T.[.

B moBpexxgéHHOUM >Kuie BO3HWKAeT Masiblid 3a30p, MpoOHBaeMblii pabouum
HarpsbKeHreM, TI03TOMY TOK T10 TakoMy Kabesto TIpo/io/iKaeT MpoTeKaTh, U OCTaéTCs
030K K HOMUHA/ILHOMY 3HaueHUI0, a 3HAUWUT, aBTOMATUUYeCKUN BBIK/IOUYATe b Ha

Hero He pearupyer.
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OcnabneHnei MexaHu4eckoe MepenasneHHbi# HenonHoweH bR
KOHTaKT NOBPEHLEHHE wafiens HOHTAKT
wabens

Aedrent NoBpexaeHre MexaHuueckoe NospesaeHue CHpYTHa MEdL ¥
wabena FRBI3YHAMK NoBpEeMaeHne WM CTapeHue ANHMMUHIR
HIOAALMM HIQAALM A

PI/ICYHOK 6. Bo3Mmo)kHbIe IMPpUYMHBI UCKPEHUA B 3JIEKTPOITPOBOJKE

B 3a30pe BO3HMKaeT AyroBOM paspsifi, COMPOBOXXAAIOIIUNCA WHTEHCUBHBIM
BbI/IeJIEHHEM TeTl/Ia, UTO TIPUBOANT K Ja/TbHeUIeMy pa3pyIIeHn0 W30Iur Kabesst
Y €r0 BO3rOPaHuIo.

[Ipu  6osbIIOM  TMEepexoJHOM  COTMPOTHB/IEHWM  BO3HUKaeT  IPOLiecC
[[UK/TMYECKOTO0 00pa30oBaHUsT M TallleHHsl 37eKTPUUeCKOW JyTU, TPOUCXOAUT
3HauMTeNbHOE W /JIUTe/bHOE Bble/eHWe TeryioBOW SHepruM. Bo3HUKaroT
JIATeNlbHble M YCTOWUMBBLIE TeIJIOBble pPeXXUMbl PAOOTHI 3/IEKTPUUECKUX Iieriei,
BC/Ie/ICTBHE Uero TIPOMCXOAUT pa3pyllieHue W30JALUN W 3al[UTHBIX 000JI0ueK, a
TaK’Ke Toc/ie/lytolee BO3ropaHue.

[To MexaHM3My BO3HUMKHOBEHHS, pa3/M4YarOT I[10C/Ae[J0BaTe/bHbIA [yTOBOU

nipo6oii, mapa’suieNbHbIN AyroBoi poboii ¥ JyroBoii mpoboii Ha 3eMJTio.

L (nuHUA)
HATPY3KA
N (HewnTpans) 1
|
[
PE (zazemneHue) 1
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PricyHOK 7. MexaHW3M BO3HUKHOBEHUS IyTOBBIX ITPOO0OEB
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[Tos mocnenoBaTenbHBIM AYroBbIM TTPOOOEM TIOHUMAETCs 3JIeKTpUYecKuit
npoboi u30/suK (WIM BO3[YIIHOTO TPOMEeXKYTKa), MPU KOTOPOM TOK TpPOTeKaeT
yepe3 Harpysky lenwu, 3amuiaemoint ¥ 3/I1. TTocmemoBaTenbHbIN AyroBoit mpoboi
BO3HUKaeT, TpeXKJe BCero, B pe3y/bTaTe TIOBPEX/eHHs TPOBOJA WIW TIOTepU
KOHTaKTa B TOC/Ie/I0BaTe/IbHOCTU C Harpy3kol. B 3TuxX ciydasx, Be/MUMHA TOKa
MeHbIIle, ueM pabouuii TOK, U aBTOMaTHYeCKHe BBIK/IIOUATeM WM BBIK/TFOUATe/TH
nvddepeHIMaTLHOTO TOKA He CTIOCOOHBI OTpe/ie/TUTh HeMCITPaBHOCTb U OTK/THOUUTH
3alLMIaeMYIO Liellb.

[TapasnnenbHBIA [yroBoi mpoboit - 370 TIpo0oi, TIpU KOTOPOM TOK TIPOTEKaeT
MeXIy aKTHMBHBIMHA TIPOBOJHMKAMMW, Tlapajule/lbHO TIienMW Harpy3kud. IIpoboit
COTIPOBOXK/AAeTCs MOsIBJIEHUEM 3J/IeKTPUUeCKON AyTH, CroCOOCTBYHOIeN 3aMbIKaHUIO
MIPOBOJHUKOB. BenmuurHa Toka Mpu mapasielbHOM TIpoboe orpeziesisieTcsi MOaHbIM
COMPOTUB/IEHUEM Lienu. B 3aBUCHMOCTH OT TOrO, KAKOM HOMHWHA/IbHbIA TOK UMEET
aBTOMaTUYeCKWI BBIK/IHOYATe/b, MPOUCXOAUT (WIA He TPOUCXOJUT) OTKJIFOUeHHe
teri. [lpu 3arpybneHHON ycTaBKe TOKa cpabaThiBaHUsS aBTOMaTHUUeCKOTO
BBIKJTFOUATe/Is1 OTK/IFOUeHUe LieMU MPOUCXOAUT C 3a/iePKKOM.

ITyroBoi mpo0Ooii Ha 3eMJTI0 — 3TO TTP000H, MU KOTOPOM TOK TTPOTEKAET MEXKY
aKTHBHBIM MPOBOJHUKOM U 3eMJiell B pe3y/ibTaTe 3aMbIKaHUsl (Pa3HOTO MPOBOHUKA
Ha 3eMJII0 WY Ha 3JIEMEHT 37IeKTPUUeCKU CBSI3aHHbBIN C 3eMJIeH.

Y CTpoMCTBO 3amuThl OT AyroBoro npobos (Y 3/I1) — HOBBIN Kacc armapaToB
3allUThl 37IEKTPUUYECKOU CeTH, TpeJHa3HaueHHbIM, B OT/JWUYMEe OT [PYyTUX BUJIOB
3/IEKTPUUYECKUX 3allUT, UCKIOUUTE/bHO AJIs NpeAyrpeXxAeHus U TNpefoTBpalleHus:
TI0’KapOB, BO3HUKAOIIUX U3-3a AYTOBOro NMpo0ost (MCKpeHus).

HekoropbiMu pa3paboTuMKaMM 3THX W3Je/Hi TPUMEHSeTCS TakXe TepMHH

«yCTPOMCTBO 3allUThl OT UCKpeHUs» (Y 3Uc).
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PrcyHok 8. [IpuMepsl yCTPORCTB 3alllUThI OT AYTOBOT0 MPO00s pa3/InuHbIX
MPOX3BOUTEIEN

Y311 HOCUT UCKJTFOUUTEIBHO IPOTUBOIIOKAapHOe Ha3HaueHue.

OcHoBHOM  3agauert  Y3[II  saBnsieTca  CBOEBPEMEHHO  pacro3HAaTh
BO3HMKHOBEHVE [10’KAPOOMNACHOTO0 UCKPEeHWs Y OTK/IKYMTh  3allyllaeMyo
3JIeKTPUYECKYO Liellb.

Y3[OI1 CKOHCTPYMpPOBaHO TakK, 4TOObI OIpeAe/NUTb IIOSBJIEHHE [IyrOBOTO
(uCcKpoBOroO) paspsijla M MpepBaTb KOHTYpP eLé mepes TeM, KaK SHepPrusi B MecTe
HEHCNPaBHOCTH AOCTUTHET 3HaUeHWM, BeAYLMX K BOSHUKHOBEHHUIO TT0XKapa.

Y3[OI1 obecrieunBaeT aBTOMATHYECKYI0 [AWAarHOCTHKY KOHTPOJIMPYEMOM
9/IEKTPUYECKON IIeM W TMPH BO3HUKHOBEHUU HCKPEeHMs OTK/IIouaeT eé oT oOIeid
MUATAKOIIEN CeTH.

Takum o6pa3om, 1ie/ib PUMeHeHUs] TUX YCTPOWCTB — 3TO TIpeAyIIpeKieHre
10KapOB, BO3HUKAKIUX B TOMELEHUAX, 3JaHUSIX U COOPYXEHUAX I10 TPUUUHE

HEMCTIPaBHOCTH 371eKTPO00OOpYI0BaHUs, MPOSIB/ISIONIENCS B BHE AYroBOTO TPo0os
(uckpeHnwus).
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BonbumHeTBo Y31  MCMoO/B3yIOT CXOXKHe TMPUHLUMNBI  0OHApyKeHUst
M0’KapOOMAaCHOTO0 MCKPeHUs] B CeTHU. YCTPOWCTBO aHaJM3UPYyeT COBOKYMHOCTb
rapamMeTpoB TOKAa U HAIpsUKeHUs CeTH, XapaKTepHBbIX [/l UCKPeHUs: BeJIUYUHY,
dbopMy, MOMSIPHOCTB, TIPO/IOJKATETBHOCT M TEMIT CJ/IeZlOBaHUsI CKAUKOB. JTH CKauyKu
1 JaroT uHbopManuio, 0bpabaTeiBaeMyr0 MOAy/ieM 00paOOTKH CUTHA/IOB B COCTaBe
Y3I1. BenvuvHa nosydeHHOrO CUrHasia CpaBHUBAETCS C 3aJaHHbIM 3HaueHWeM U
TPU Ka)KIOM TIPEBBIIIEHWHA 3TOTr0 3HAUeHUsl TMOZJAeTCS HWMIYJIbC PeruCTPUPYeMbIn
HakonuTesieM. [Ipy HOCTW)KeHUM B HaKOIMUTe/le YCTaHOB/IEHHOI'O YUC/Ia UMITY/IbCOB
3a[JaHHOTO YPOBHSI MOAPsAJ (POPMUDPYETCSl CUTHaJl, OTK/IHOUAROLIMKM 3alullilaeMyto
JIVHUIO.

BaxxHon xapakrepuctukon Y3[II, sBisgeTcd nomMexo3alllUl{eHHOCTb, T.e.
OTCYTCTBHE HeXeJjlaTeNbHbIX (JIOXKHBIX) cpabaThiBaHWN TPU BK/IOUEHUH B
3alUIlaeMyto 1ielb pPa3/IMnyHbIX 371eKTPONpUOOpPOB, HArpuMep, Tbliecoca, MCTOYHUKA
MUTaHUsI C 3JeKTPOHHOM KOMMYTallel, [ABUraressi KOHZEHCAaTOPHOrO IyCKa,
3JIEKTPOHHBIX PEryJisaTOPOB (TUPUCTOPHOTO TWIIA) CWJIbI CBETA, (PIyOpecLieHTHbIX U
rajloreHOBBIX JIaMIl, a TakKKe «HOPMAaJbHO HCKPSIINX» PYUHBIX 3/IeKTPOOBITOBBIX
VHCTPYMEHTOB C JBUraTe/IIMUA KOJUIEKTOPHOI'O THIIA UCKPEeHUe B KOTOPBIX SBJISEeTCS
JIOITyCTUMBIM, Harlpumep Jpesib.

CTOUT OTMETUThb, UYTO OT/eJ/IbHbIe >3JIEKTPUUECKHEe YCTPOMCTBA CaMU MOTYT
reHepUpoBaTh BBICOKOYACTOTHbIE U CpeJHeuYacTOTHble TIOMeXW, KOTopbie OynayT
pacriosHaBaTbCcs Y3[II Kak WMCTOYHWMK MCKpeHus. Haripvmep, TUPUCTOPHBIE
perynstopbl ¢ ¢a3oBbIM yrpaBieHHeM 0e3 TOMeXOMoAaB/SIONUX (UIbTPOB;
pa3MuHble YCTPOUCTBA, FeHEePUPYIOLLMe BbICOKOUACTOTHBIE TTIOMEXU IOBBIIIEHHOTO
YPOBHS, CyIL|eCTBEHHO IpeBbIlIaolie HOPMbl Ha noMexosMuccuto. [lpy Hanmvumu
Tepeurc/IeHHbIX YCTPONCTB, TPUXOAUTCA JUOO0 OTKa3blBaTbCs OT TPUMEHEeHHs
Y3[I1, yBenuuuBasi pUCKU BO3rOpaHWM OT UCKpeHus, b0 otkmouath ¥Y3/[I1 Ha
BpeMs HCI0JIb30BaHWs YCTPOUCTB, SB/ISIOLINXCS FreHepaToOpaMu BbICOKOYACTOTHBIX U
CpeJHeyacTOTHBIX [IOMeX.

OcHoBHbIMU XapakTepucTuKamMu Y 3111 aBngrorcs:

- HOMHHANBHBIA TOK - MaKCHUMa/lbHBIA TOK mpu KotopoMm Y3/II criocobHO
JiTenbHO pabotaTth, He Tepsis cBolo paboTocrnocobHocTh. B ocHOBHOM
BBIYCKAIOTCA B MATA MOAU(UKALMsAX, B 3aBUCMMOCTHA OT HOMHHA/ILHOTO TOKa: 16,
25, 32, 40, 63A;
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- HOMMHAa/IbHOe HampspKeHWe — HampsbkeHde ceTu npu kKotopoMm Y3/l
CTIoCOOHO JTMTeNIbHO paboTaTh, He Tepsisi CBO0 pab0TOCITIOCOOHOCTE;

- YC/OBHBIM TOK KOPOTKOI'O 3aMbIKaHUSl - TOK KOTOPBbIM KDPaTKOBPEMEHHO
MOXXeT BbiepaTb Y3/III g0 MoMmeHTa IIOKa He cpaboTaeT aBTOMaTHUECKHI

BBIK/TFOUATeJIb, YCTaHOBHEHHbIﬁ [JIA 3alllMThEI eIl OT KOPOTKOI'O 3dMbIKdHHA.

/4

2308~ 50Tu

2
6
jarpyska N
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HOPMA 3 |O |
JICKP K O]

U<Umax | 3 —_—
U> Umax | K |
‘ {okAs | 9K Q@ ] 8
|

J

Il S —
1 — u3roToBuUTENb; 2 — MO/Ie/Ib; 3 — HOMUHA/IbHOE HanpsbKeHue; 4 — yacToTa; 5 — HOMUHA/IbHbIN
TOK; 6 — YC/IOBHBIM TOK KOPOTKOT'O 3aMbIKaHUs; 7 — CXema MOAK/II0UeHusT; 8 — cxeMa MHAWKALUU
cocTosiHUsI Tipubopa

PucyHnok 9. [Ipumep mapkupoBku Y 311

Bri6op Y311 ipor3BoUTCs TI0 C/IeAYIOIIUM KPUTEPUSIM:

- 110 HOMUHA/IbLHOMY HanpspkeHUr0. HomuHanbHoe HarpsbkeHve Y3111 no/mkHO
ObITH OBl MO0 paBHO HOMHUHATLHOMY HAaIpsDKeHUIO 3alllUIlaeMOoi UM 1ieMy;

- 110 HOMHHa/JIbHOMY TOKYy. Y3/IIl He 3aujuiiiaer 3/IeKTPUYECKYH) CeTb OT
rieperpys3Kyd ¥ TOKOB KOPOTKOro 3aMbiKaHus. ITostomy mnepes Y311 fo/KeH CTOATH
aBTOMAaTMYeCKUM BBIK/IIOYATe/b WIA JPYrod ammnapar C (yHKUWeW 3aljuTbl OT
CBEpPXTOKa 110 TOKY KOTOPOro HeoOX0AUMO BbIOMpaTh HOMUHAbHBIN TOK Y3/I1. Tlpu
3TOM HOMUHaIbHBIA TOK Y3/I1 no/bkeH ObITh Gosbllie MO0 paBeH HOMHUHATBLHOMY
TOKY YCTaHOBJIEHHOT'O [I0 Hero arrapara 3allUTbl (aBTOMaTUYeCKOr0 BBIK/IHOYATE/ IS
WK APYTOro arrapara C (PyHKI[Mel 3aluThl OT CBEPXTOKA).

Taxoke 1ipu BeiOope Y 3/1I1 ciiegyetr oOpaTuTh BHUMaHUe Ha Ha/TMUKe QYHKIUU

TIpOBepKH paboToCrocoOHOCTH ycTpoiicTBa. HeKoTophie MPOU3BOJUTENNA OCHAILIAIOT
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Y311 kHOKOM MPOBEPKH, OTZAe/bHbIe TIPOU3BOIUTE/IA B KOMILJIEKTE C YCTPOMCTBOM
TOCTaB/ISIIOT CPeJCTBO KOHTPOJIA B BUJle aABTOHOMHOM BW/IKH, T103BOJISIFOIIEN
MMUTUPOBaTh MCKPOBbIe pa3psiibl, U TakKuM 00pa3oM OCYIIEeCTB/SATh KOHTPOJIb
(GyHKUMOHMPOBaHUST M3[leNUsl U OrpeJesieHre 30Hbl ero [IeHCTBUS, UTO SIB/SIETCS

HEeCOMHEHHBIM MPerMYIeCTBOM TaKUX anraparoB.

Pucynok 10.I1Ipumep Y311 B KoMILIeKTe CO CpeCTBOM KOHTPOJISI 30HbI
(yHKLIMOHUPOBaHUS

YcranoBka Y3/II1 B rpymnmoBbIX CeTAX MUTAHUSI CUCTEM MPOTUBOIIOKAPHOU
3alUTbl U B 3JIEKTPOYCTAHOBKAX MEAULIMHCKOI'O Ha3HaueHWs, MOJJep’KUBArOL[UX
YKU3HeIesITe/TbHOCTb 0OJIbHBIX, He IOy CKaeTCsl.

Y311 sBasieTcs ellje OJAHUM BUIOM 3alllUThI 37eKTpUueckux Leneil. OHO He
3aMeHsieT CO0Ol [IpyrWie ammapaThl 3alllUThl U He OTMeHseT HeoOXOAMMOCTH
TIpUMEHEeHUS B 3/IeKTPUUYECKUX LIeMNsiX aBTOMaTUYeCKUX BbIK/IFOUaTe/ el U YCTPOWCTB
3allIUTHOTO OTK/ItOUeHUs AuddepeHIMaIbHOTO TOKA.

Y3[OIl pekomMeHAyeTCsi yCTaHaB/IMBaTb B OTHAE/JbHbIX TPYIIOBLIX JIMHUSIX
TIMTaHUSI OCBEI|eHUs1 M LUTEeICeJbHBbIX PO3eTOK MOCJ/e APYrMX anrnapaToB 3aljuThbl
(AB, YAT).

YcranoBka Y 3/II1 3arnpeliiaeTcsi B TMHUSIX CUCTEM TTPOTHMBOMOXKAPHOM 3aIlUThI,
a TaKXKe 3JIeKTPONPUEMHUKOB, OTK/IFOUEHHEe KOTOPBIX MOJKeT TPUBECTU K OIMAaCHbIM
MOCTEeACTBUSAM: CO3[@aHUI0 HETMOCPeACTBEHHOW yIrpo3bl /ISl JKU3HU  JIFOZEw,

BO3HMKHOBEHHIO B3PbIBOB, ITO>KAPOB U T.A.

Y crpoucTBa 3amuThI 0T epeHanpsbkenus cetu (Y 311)
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[Tepera/ibl HaMps>KeHUs! B 37IEKTPUUYECKOU CETH SIB/SIFOTCSI OZJHOM M3 OCHOBHBIX
TIPUYMH BBbIXOZ@a W3 CTPOSI 3/MeKTPUUeCKMX TIpUOOPOB, B OTAEMbHBIX Cydasx
MPUBOJAIINX K To)Kapy. OcoOeHHO OCTpPO BOMPOC 3allliThl 37€eKTPONPHUOOPOB OT
repenajioB HampsDKeHUsI CTOUT B JKWAIbIX MHOTOKBAapTHUPHBIX JOMax CTapou
MOCTPOMKH, @ TaK >Ke UaCTHBIX >KWIBbIX JOMaX MOAKIHYEHHBbIX K CTapbiM JIMHUSIM
3/IeKTporepeiau.

YCTpOlCTBO 3aluThl OT TlepeHamnpsDKeHUs WK pejie HamlpsKeHUss — 3TO
amrapaTr  3alliWUThl, OCYIIEeCTB/SIIOIIUA  HENpPEePbIBHBIM  KOHTPOJIb  BEeJIMUMHBI
HaTPSDKEHUsST TIUTAroIe ceTd C 1jeflbio obecrieyeHHsi OTK/IFOUEHUWsS] HArpy3kKud B

CjIydde BbIXOOd 3HAYE€HHWA HAIIPDSDKEHUS 3d YCTAHOBJIEHHBIE TIDUAETIBI.

Pucynok 11. IIprMepsbl yCTPOKCTB 3alUThI OT MepeHanpshKeHUsT pa3/IMyHbIX
TIPOM3BOJUTE/IEU
Ha3nauenne Y3I1 3ak/mouaeTcss B 3aliuTe 3/€KTPOOOOPYZOBAHHUS  OT

repenazioB HarpsbKeHHsi CeTU KOTOPble MOTYT BO3HUKHYTb B CJIe[ICTBUE Pa3/IMUHBIX
(haKTOpOB TaKMX KaK 0OPBIB HYJIsI, TIepeKoc ¢a3 U T.[.

Kak mipaBuio, ¥3I1 cocTOMT W3 ABYX OCHOBHBIX OJIOKOB: U3MEPUTETHHOTO M
VICIIOJTHUTE/TbHOTO.

[Mpu nogaue Ha Y/II HampsbkeHHsI U3MepPUTENIbHBINA OJIOK OMpefiesisieT ero
Be/IMuMHy. ECiu v3mMepeHHOe 3HaueHWe HarpsyKeHUs! 37IeKTPOCETH He BBIXOAUT 3a
yCTaHOB/IEHHbIM B HAaCTpPOMKAax AMara30H 3HaueHUN W3MepHUTe/bHBIM OJIOK To/aeT
CUTHa/l Ha WCIIOJIHUTE/IbHBIM OJI0K (pesie) KOTOpBIM 3aMbIKaeT CHU/IOBOM KOHTAKT,
BK/TFOUasi TeM CaMbIM Harpy3Ky B CeTb.

Takum o6pa3zom, Y/IIT ocyiijecTBasieT HeNPepbIBHBIM KOHTPO/Ib HaMpsDKEeHUsI
3/IeKTpOoCceTH. B ciyuae CHY KeHUs1 HarpsDKeHUsl HUKe YCTaHOBJIEHHOTO TOpora Wiv
TIOBBIIIIEHUSI BbIllle YCTAaHOBJIEHHOTO B HACTPOMKaxX IOpora W3MepUTebHbIA 010K

MTHOBEHHO TIO[@eT CUTrHa/l Ha WCIOJHUTE/bHBIM MeXaHu3M (pejie) KOTOpbIU
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OTK/IOYaeT 3/IeKTPOYCTAaHOBKY OT ceTH. [loc/e BOCCTaHOBJEHUS 3HaueHUs
HampsDKeHWs1 /10 JIONyCTUMOTO  3HAueHWs, HW3MepUTeNbHbIi  O/0K  uepe3
YCTaHOBJ/IEHHYI0O B HAaCTPOMKax BbIAEPXKKY BpEMEHU ToJaeT CHrHaJd Ha
VICTIOJIHUTEJTbHBIN MeXaHU3M, KOTOPBIM BHOBb BK/IFOUAeT Harpy3Ky.

Cyl111ecTBYIOT C/ie[[ytOLI1e TUTbI peJie HarpsDKeHU:

-110 TUITy 3JIEKTPOCETU: oHO(a3Hble U Tpex(da3Hbie;

-110 crioco0y yCTaHOBKM: CTal[MOHApHBIe U MepeHocHble. [Ipu ycraHoBke Y311
BO BBOJHOM 3/IeKTPOIIUTKe obecrieurBaeTcsl 3all[dTa BCeM 3IeKTPOCeTH W BCeX
3JIEKTPOITPUO0OPOB, MOJK/IIOUEeHHbIX K Hel. ITlepeHocHble Y311 mpuMeHSIIOTCS, KOrja
ero yCTaHOBKa B IIUTKe 3aTpyJHEHa WM HeoO0X0AWMO o0ecreunuTh 0cCoObIe
HACTPOMKY TI0 HATIPSDKEHUIO CETH /11 KOHKPETHOTO 3/1IeKTPO0O0pPYZ0BaHKSI.

B Hacrosiitiee BpeMsi CyIIIeCTBYIOT YCTPOMCTBA 3all[UThl OT TepeHarpspKeHUst C
KOMOWHHPOBAaHHOM 3alllUTOM, TaK Ha3blBaeMble BOJIbT-aMIlepHbIe pefie, KOTOpbie
KOHTPOJIUPYIOT KpOMe HallpsDKeHHs! CeTH, ellle M TOK B CEeTH, 3allfuIlias TeM CaMbIM
CeThb, KaK OT MepernajioB HarpsDKeHUsl, TaK U OT Meperpysku, T.e. JOIOJHUTEbHO
BBITIOJIHSIET (DYHKLIMIO OTPAaHUYUTE/ISI MOLIJHOCTH.

Heobxoaumo 3HaTh, UTO BOJIbT-aMIIepHOe pejie He 0becrieunBaeT 3aluTy CeTH
OT KODOTKOTO 3aMbIKaHUSI W He MOXeT 3aMeHUTb C000l aBTOMaTUUYeCKui

BBIK/TFOUATe/Ib.

BaxxHoli xapaktepuctukou Y 311 siBasieTCss HOMUHAIbHBIN TOK.

HomuHambHBIA TOK — 3TO TOK, KOTOPbIH Y3II criocobHO TpoITycKaTh uepe3
cebs B TeueHWe JIJIUTEILHOTO BpPEMEHM COXpaHss TIpU 3TOM  CBOIO
pabotocrocobHocTh. CTaHAApTHBIMU, HaubO/ee pacrpOCTpaHEHHBIMUA 3HAUEHHSIMU
HoMUHanbHOro Toka Y 3I1 asastorces: 10; 16; 25; 32; 40; 50; 63 A.

HomuHanbHbeii Tok Y311 ornpefensieTcss 0 CyMMapHOMY TOKY Harpy3kKu WA
MOIL[HOCTU BCEX 3/IeKTPONPUOOPOB, MOJK/IF0YaeMbIX B 3allIMII[aeMYIO CeTh.

[TonyunB paccunMTaHHOe 3HaueHWe TOKa, BbIOHMpaeM Y3II ¢ OmmpKarImM
OOJBIIINM CTaH/JaPTHLIM 3HaUeHHeM HOMUHAIBHOTO TOKa.

Heobxomumo yumrthiBaTh, uTo Y3I1 He 3amuinaeTr 37€KTPOCEeTb OT TOKOB
Teperpy3k M TOKa KODOTKOTO 3aMbIKaHUs, T03TOMy camo Y3II [0/KHO OBITh
3alUI[eHO OT HUX YCTAHOBJIEHHbIM I10CJ/IelOBaTe/IbHO C HWM aBTOMAaTUYeCKUM
BbIK/TFOUaTesieM. [ToaTromy HoMUHanbHBINA TOK Y 3I1 HeOOXOAMMO MPUHUMATh UCXOJS

N3 HOMHMHA/IBHOI'O TOKd dABTOMAdTHUECKOI'O BBIK/IHOUATEJIA. HPI/I 5TOM HOMHHAaJIbHBIN
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ToK Y 3I1 fo/mKeH ObITh O0JibliIe UM PaBeH HOMHUHAbHOMY TOKY YCTaHOBJIEHHOTO /IO
Hero aBTOMaTUuYeCKOro BbIK/IFOUaTesIsl.

Y 3I1 MoryT MeTb HeCKOJIbKO HaCTPOeK:

- ycrtaHoBKa mnopora cpabarteiBanusi Y3II 1Mo MakCHManbHOMY 3HaueHHIO
HaripspkeHusi (Umax) - ycTaHaB/ivMBaeT MaKCUMalabHO [IOMYCTUMOE 3HaueHue
HarpspKeHUs1 SJIeKTPOCeTH, TIpeBbIllleHrWe KOTOpPOro IIpyBefeT K OTK/IHOUYeHURO
Harpysku;

- yCTaHOBKa rmopora cpabarbiBanus Y3II 1o MuUHMManbHOMY 3HAUeHHIO
HarpspkeHust (Umin) - ycTaHaBAMBaeT MHWHUMA/IBbHO JONYCTUMOE 3HAaueHUe
HampsKeHUs1 3JIeKTPOCeTH, CHW)KeHUe HampsDKeHUs1 HUKe [IaHHOT'O 3HaueHus
TpyUBe/IeT K OTK/IFOUEHUIO HAarpy3Ku;

- YCTaHOBKa BpeMeHU 3a/iep)KKU BK/IIOUeHUs — BpeMs, uepe3 Kotopoe Y3II,
T10CJ/Ie OTK/IFOUeHHs Harpy3Ky, IIOBTOPHO ee BK/IFOUUT IIPU BOCCTAHOB/IEHWH 3HAYEHUS
HampspKeHWsi CeTM B YCTAHOBJIEHHBIX Tipefenax. Bpems 3aiep>KKA BK/IHOUEHUS

3/1eKTPOIIPMOOPOB BHIOUPAETCsi B COOTBETCTBUM C PYKOBO/CTBOM TI0 KCILTyaTal[|H.

Humaxarop Summ— e o
BETIOIeHHT 220? 4 4 s 5 DOTHJTEYe HEA
HHIPYBI(B IHTAHHEA pE.TIE_
5 s g .
T
N 7 Br HNOL _

BN,
HATPY3KH

Brixmwaarens KOHTPOJIA
MAKCHMAJIBEHOI'O HAIIDAMEHHA.

Tpexpaspazmenit
Brixmoaare s xorTpoms bk, HEIIKATOP.

MHHHMAJILHOTO HAIPAEKEHHA. E’“l“
min

Texrn(c) Umin(B) Umax(B)

Perynarop sanepmen Perynarop MakeHEMAaTBHOTO
BpeMeHH aBTOMATHYECKOIO 5 230 HATPAReHHA OTETIOYeHHA.
BEIOYEHHA [I0CIe ABAPHH. 220

—

Peryaarop MmuamMamsHOTO
HATPAKEHAA OTEIIOTeHAA.

Knemuer nogrmogenna
HarpyskH

Pucynok 12. IlpymMep MapKHpOBKH YCTPOKCTBA 3allUThI OT MepeHarpsbkeHus (pene
HarpsoKeHus)
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KonuuecTBo u criocobbl HACTPOMKH MOTYT ObITh pa3/IMuHbI /ISl Pa3HBIX TUIIOB
Y3I1. OO6buHO, HacTpoiika Y3II ocCyIiecTBAsSeTCS C TIOMOIbI0 TTOBOPOTHBIX
peryjupoBOYHbBIX PyYeK.

CpaBHeHuMe arrapaTtoB 3alllThl 3JIEKTPUYECKOW CeTHM TI0 OTK/IIoYarolen
crocobHoCTH

PaccMoTpum pasHuily B paboTe ¥ BO3MOXKHOCTSIX OTK/IFOUEHHS Pa3TAUHBIX
arrapaToB 3allUThl 3JIEKTPUYECKUX Lernel. B HacTosilee BpeMs, eCTb MHOIO
KOMOWHUPOBAHHBIX YCTPOUCTB 3all{UThl JIEKTPUUECKUX CeTel, T.e. COBMeLalollIiX B
cebe HECKOJIBKO 3alUTHBIX (GYHKIMNA. 31eCh Mbl paCCMOTPUM He KOMOWHHMPOBaHHbIe
anraparsl 3al{UThl, BHITOJHSIOLIME TOIBKO OJHY (QYHKLHIO.

[IpyuMHaMHu T110)KapoB OT 3JIEKTPOYCTAaHOBOK MOTYT SBJSATHCA: KOPOTKOE
3aMblKaHUe, Teperpy3ka, TOKM yTeukd, [JyroBble mpobou  (MCKpeHUe),
TiepeHaripsykeHue.

[ns  3alyThl  37€KTPUYECKUX CeTed, B HACTOsILlee BpeMs, SIBJISIOTCS
obs13aTelbHBIMU K TIpuMeHeHHt0 AB u Y/IT. 3Ty anmapatbl 3apeKoMeH/0BaIu ce0st
KaK HajekHble W 3(QeKThBHbIe CpeJCTBa TNpPeJOTBPAllleHUs TI0XKapoB OT
3/1eKTPOYCTaHOBOK.

AB 3amuujaer 371€KTPUYECKYH0 CeTb OT TOKOB KOPOTKOI'O 3aMbIKaHWUS U
Teperpy3oK 371eKTPUUYeCKOU CeTH.

YOT  samuiaer 3/IeKTPUYECKYr0 CeTb OT [0XKapoB B pe3yJbTare
BO3HHMKHOBEHUS TOKOB YTEUKHU.

Crnenyer OTMeTUTb, UTO B HACTOsLLlee BpeMs 3alllUTy OT MHOTMX HeraTHUBHBIX
(akTOpoB, BBI3BIBAIOIIUX BO3rOpaHWe B 3JIEKTPUUECKUX CeTSX, BMeCTe C
npuMmeHenreM AB u YT, oryactu peluarOT OpraHU3aliMOHHBIMU MepOIpUSTHAMH,
TIPOU3BO/IMMBIMM Ha 3Tarle MPOeKTUPOBAHUS 3JIEKTPUUECKUX CeTel, MPU UX MOHTaXKe
Y TIpU 3KCTulyaTaluu. VICronb3yroTcs Takue Mephl, Kak 3a3eM/ieHue, YKiajKa Kabess
B Kopoba, yBenuueHHWe pacCTOSIHUS MeX]y TIPOBOAHUKAMH, TIpUMeHeHHe
CrelMabHbIX COeIMHUTETbHBIX YCTPOUCTB (K/JIeMMHBIX KOpOOOK ¥ Ap.) U T.A. st
3alUThI OT Meperpy30K MPOU3BOJAT MPAaBU/IbHBIM pPacyeT 3/1eKTPUUeCKUX CeTer U
HarpysKu.

Opnako AB u Y/IT n3HauanbHO He ObUTM MpefHa3HaueHbl 1 paclio3HaBaHHs
VICKPeHMs U OTK/IFOYeHYs Lely B Cjlyvae ero IosiBjieHus. VICKpeHue He pacIio3HaeTcs
AB wm YT, NOCKO/IBKY MPU UCKPEHUU He TIPOMCXOAUT HU yBeJIMUueHUe CpeJHero

3HAUEHUS TOKA B LETIW, HU €I0 YTeUKd Had 3€eMJIIO.
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[Ipy mociefoBaTe/IbHOM MCKPEHUM TIOJIHOe CONPOTHBIIEHUE — «IIJIOXOI'0
KOHTaKTa» YMEHbLIAeT TOK Harpy3Ku U JEeP>KXUT 3TOT TOK HUXKe TOpOora OTK/IHOUEeHUSs
AB. COOTBeTCTBEHHO, 3TH CpeJCTBa 3allJUTbl OT HEraTUBHOI'O [IE€MCTBUSI BBICOKOIO
3HaueHWs TOKa He cpabareiBatoT. [Ipu mapasielbHOM MCKpPeHUU Mexxay ¢asoi u
HEWTpa/JbHBIM MPOBOJOM TOK OrpPaHWYeH TMOJIHBIM COMNPOTHB/IEHWEM LeNu WU
cpabareiBanve AB 1 Y/IT 3aBUCHT OT CTelleHW UCKPeHUs, OTHAKO B TIOJIHOM Mepe He
rapaHTUPYeTCs.

CoOTBeTCTBEHHO, pellleHHe 3a/jaud pacrio3HaBaHUs UCKpeHUsI U obecrieueHust
3al[UThl OT TI0KapOB, BBI3BAaHHBIX HCKPEHHEM, AO0/DKHO 00ecrieunBaThCS HOBHIM
TUTIOM YCTPOMCTB, (DYHKIJMOHA/IbHO Y TEXHUUECKH OPHUEHTUPOBAHHBIMM Ha TaKyO
3aauy. Takum ycTporcTtBoM siBsiercs Y 3/11.

Y3[I1 3amumijaer >3/eKTPUUYECKYI0 CeTb OT I10’KapOOMacCHOT0 TMPOSIB/IEHUS
AyroBoro npo6ost (MCKpeHuUs).

Eme oaHuMm (¢dakTOpoMm, KOTOpPbIM MOJKET TPUBECTA K TOKapy OT
3/IeKTPOYCTAaHOBOK, SIB/ISIFOTCSI  KOsieOaHUsI HArpsDKeHHsl  3/IeKTPUUeCKOW  CeTH.
[IprueM, OracHOCTb MOXKET HECTU KaK IOBBILLIEHHOEe HATpshKeHWe, TaK U TTIOHWKeHre
HarpsUKeHUs!.

AB, YT, Y3II He 3aMIIai0T 3/IEKTPUUECKYIO CETh OT OMACHBIX KOe0aHMM
HarpsoKeHus ceTy. Ty 3azauy BeinosHsaeT Y 311

Y311 3aiuiraer 371eKTPUYECKyl0 CeThb OT KoyieOaHWM HarpspkeHHs, KOTOpbIe

MOTYT TIPUBECTH K BBIXOIy U3 CTPOSI 37IEKTPONTPUOOPOB ¥ UX BO3TOPAHMUIO.

q)yHKI.II/IOHaJ'leI)le BO3MOXXHOCTH AdIllldPATOB 3dIIUTbI JJIEKTPHYECKHUX

ceTem.
Tabnuija 6
@YHKIMOHA/IbHbIe BO3MOXXHOCTH arlapaToB 3allUThl 3/IEKTPUUECKUX CeTeu
Anmnapar 3aiurhl
R Y crpoiicrso YcrpoiicTBo
ABapHHHBIH . | YcTpoucTBO 3alMThI | 3alUTHI OT P
KUM ABTOMaTHUYeCKHI 3alUTHI OT
p auddepeHHATBHOTO AYroBoro
BBIK/TI0UaTes b (AB) nepeHanpsHKeHus
Toka (YAT) npooosn (Y310
(Y341I)
He
Kopotkoe ObecreunBaer He obecrieuriBaet He obGecrieuriBaet
3aMbIKaHHe 3aLUTYy 3allUTy obecneuvsaer 3aIuTy
3alUTY
O0ecnieunBaeT He obecneuriBaer He He o6ecnieuriBaet
[Teperpyska
3aLUTY 3alUTy obecrieurBaeT 3alUTy
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ArmapaT 34U THBI

Y crpoiicrso YcrpoiicTBo
ABapuHHBIH . | YcrpoiicTBO 3aIUTHI | 3al[UTHI OT P
KUM ABTOMaTHYECKUN 3aIMTHI OT
p AucddepeHpaILHOrO AyroBOro
BBIK/TIOUaTe b (AB) Toxa (¥/IT) npoGos nepeHanpsHKeHus
Y3I1
(Y31 (Y30
3aIIUTY
He
VreuKa ToKa He obecrieunBaet Oo0ecrieyuBaet oBeCIeUMBACT He obecrieunBaet
3aIIUTy 3aIUTYy 3alUTy
3aLUTY
Hyrosoii
po06oit He obecnieuriBaer He obecnieuriBaet Oo6ecrieunBae | He obecrieunBaer
Toc/ieIoBaTe/IbH 3alUTY 3alUTY T 3aLUTY 3alUTY
bIN
He B nonHoi mepe
obecrieyrBaet
TOBOU 3aIUTY.
Ay 6oit B }6’ He obGecrieunBaeT Oo0OecieyuBae | He obecrieunBaet
npobou 5 MoxeT cpaboTratb sty R —— —
Trapa’siie/bHbINA C/IMIIIKOM TI03/IHO
(py orpaHUYEeHHOM
Toke K3)
He B nonHou mepe o
He B nosiHOM mMepe
obecreunsaer obecrieunBaeT
TOBOH 3ammry. Moxket
'Z1[1y060171 c a6L§Taq?; CILLKOM 3alUTY. OoOecnieuuBae | He oGecrneurBaer
P P MoxxeT He cpaboTaTb T 3aIUTY 3aIUTy
Ha 3eMJIt0 MO3JHO (TpH (IIpH MMITYJTHCHOM
OrpaHUYeHHOM TOKe
XapakTepe UCKPeHHs1)
K3)
He
[Tepenanpl He obecrieunBaet He obGecrieunBaet o6eCIeUnBaCT O0ecieyuBaet
HaTIPSDKeHUST 3aIUTy 3allUTy sauuTy 3aLUTYy

W3 tabmunpl 6 BUIHO, UTO HUA OJWH W3 allllapaToOB 3alllUThl He 3allMIljaeT

3JIEKTPUYECKYIO CeTh OT BCeX BO3MOXKHBIX aBapUHHBIX PeKUMOB. [Isi obecrieueHust

MaKCUMaJIbHOU

dI1apaThl

3aIl[UTHI,

3aIlUThI

paboratoriye

Had

HEUCIIpaBHOCTH BHEKTPHHECKOﬁ CeTu.

oOHapy>keHHe

pasHbIX

BHEKTPHHECKOﬁ ceTHn I_IEJIECOO6]_Z)83HO HCII0J/Ib30BATH

IMPU3HAKOB

[Mpumenenuve Y3/I1 u Y3II He oTMeHsieT HeOOXOAUMOCTH UCTOb30BaHusi AB

uYIT.

TakuM o0pa3om, ecid pacCMOTPeTb BapUaHT HCII0/Ib30BaHHSI BCeX BU/IOB

3aLLUThI 37IEKTPUYECKOU CEeTH OTAeJbHBIMUA YCTPOMCTBAMH (BBIMOIHSIOLUMHU TOJIBKO

OJHY (PYHKILIMIO), TO HeOOXOAWMO YCTAaHOBUTh UeThIpe Pa3HbIX arrapaTa 3allUThl:
AB, YOT, Y3411, Y3II.

B HacTosiiiee BpeMsi pacripocTpaHeHbl KOMOMHUPOBAHHbBIE aTlllapaThl 3all[UTh,

KOTOpble OObeJWHSIOT B OAHOM KOpPIyCce HeCKO/IIbKO YCTpOuMCTB. Hampumep,
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nuddepeHiasbHbIe aBTOMAThI, KOTOPble 00beAUHSIOT (DYHKIIMM aBTOMaTUUeCKOTO
BBIK/TFOYATe s u yCTPOUCTBA 3aLLUThI nvddepeHIaTbHOTO TOKa.
KomMOuHMpOBaHHbIE  YCTPOWMCTBA TIO3BOJISIIOT  OMTUMM3UPOBaTh U YIIPOCTUTh

TIPOEKTUPOBAHKUE U MOHTaX 3JIEKTPUYECKUX IIIUTKOB.

TepMOUHMKATOPbI

Opnoit w3  Haubosee  pacrpoCTpaHeHHBIX  TMPUYMH  TIOXKApOB  OT
3/IEKTPOYCTAaHOBOK ~ SIB/ISIETCSI TeperpeB KOHTAKTHBIX COeJWHEHUM W [IPYyTrUx
5/IeMeHTOB.  [lo)KapooracHble  peXMMbl ~ BO3HUKAIOT — BC/IeJCTBUe  0OOJIBIIOTO
NepexoJHOr0 CONPOTUBIIEHHS], & TAK)Ke Neperpys3oxK.

TepMOMHAVKATOpHbIE MaTepuasbl TIpeAHa3HaueHbl [Jid BU3yaJbHOTO WU
doTorpad@uueckoro KOHTPOJSI W UW3MEPeHUs] TeMIlepaTyphbl, T.e. Ppe3yJ/bTaThbl
V3MepeHrH MOKHO TIpe/ICTaBUTh B BU3ya/IM3MPOBAaHHOM BH/IE.

[Ipy JocTwKeHWHM MaKCHMaJbHOW TemIlepaTypbl TepMOWH/IUKAaTOPHbIN
MaTepuas pacriaB/isieTcsi ¥ HeoOpaTUMO MeHsieT CBOM LiBeT.

TepMOUHVMKATOPbl MOXHO MCII0/Ib30BaTh KakK [j0Ka3aTeqbCTBO (hakTa
JNOCTW)KEHHs  OrpeJe/leHHOM MaKCMMa/lbHOW —TeMnepaTypbl, T.K. pPe3y/bTaThbl
M3MepeHUs SIB/ISTFOTCSI HeOOpaTUMBIMU.

Meton, wW3MepeHHs TeMmIiepaTypbl C TIOMOIIbI0 TE€PMOWHAWKATOPHBIX
MaTepyasioB OTJIMYAeTCAd TPOCTOTOM, SKOHOMUYHOCTBIO, Majiol TPYAOEMKOCTHIO,
BO3MOJKHOCTBIO OIEepaTUBHOIO TOJIyUeHUs] [OCTaTOYHO TI0JIHOM HH(OpMalUd O
TEIJIOBOM PeXXUMe 3JIeMeHTOB 3J/IeKTPOOOOPY/J0BaHUSI.

TepMOMHAMKATOPbl HMMEIT HEeCKOJbKO WCIOJHEHUM: TepMOWH/IUKaTOPHbIE
HaKJIeMKW U TEPMOWH/IUKAaTOPHbIE KPACKU.

KoHTpacTHOCTb 1IBeTOBOrO mepexoja obecrieurBaeT jerkoe paclio3HaBaHHe
aBapyUMHOrO rneperpesa.

TepMOMHAMKATOPbl COXPAHSIOT CBOW L[BeT M MAapKUPOBKY Ha TMPOTSHKEeHUU
BCEro CPOKa CTy’KOBI.

TepMOMHAVKATODHbIE HaK/AEMKW TIPe/ICTaBIASIOT €000  TIOAIOKKY Ha
CaMOKJIeSIIeNCsl OCHOBE C HaHEeCeHHbIM TePMOWHJWKAaTOPHBIM  TMOKDBITHEM.
MatepuanioM IOAJI0KKA MOTYT ObITh OyMara, ¢osibra Wi rojiMMepHasi TieHKa. st
rpefloXpaHeHUs] TEePMOMH/JWMKATOPHOTO TIOKPBITHUSL OT BHEIIHUX BO3JEeUCTBUU

MMOBEPXHOCTh M34e/IHA ITIOKPBIBAKOT BaH_[HTHOﬁ TJIEHKOM.
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[Ipu gocCTW>KeHUM 3aZlaHHOW TeMIlepaTypbl WHAWKATOp HeoOpaTMMO MeHseT
CBOM 1|BeT.

TepMoUH/IMKaTOPHBIE HAKIIEMKH MOTYT OBITb pa3/IMuHOrO pa3Mepa U (hOpMEI, B
3aBUCHMMOCTHM OT 3a/laud HMMeTb pa3HbIii TOpOr cpabaThIBaHUS, UMETb HECKOJIbKO
TePMOUYBCTBUTE/TbHBIX METOK C Pa3HbIM TIpe/leJIoM CpabaThIBaHUS.

TepMoUH/IUKATOPHBIE HAKIEMKH MOTYT OBITh OJHOTIO3HUI[HOHHBIMHU, T.€. UMEIOT
OJHy WHAWKALIMOHHYI0 METKy M MHOTOIO3HI[MOHHBIMH — HMEOIHe HeCKOIbKO

WHIAWKAIJUOHHBIX METOK, HACTPOEHHBIX Hd Pd3HbI€ TeMIIepPATYPhI.

Ao

-
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=
B
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|
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NMOCIHE

PucyHok 13. IIpumMepbl TepMOMHAMKATOPHbBIX HAaK/IeeK Pa3IMyHbIX
TPOX3BOUTEIEN

[IpumeHeHVe OJHOMO3WLIMOHHBIX TEePMOWHWKATOPHBIX HaK/eeK MO3BOJISET
KOHTPOJIMPOBAaTh MaKCUMa/IbHYI0 TeMIlepaTypy Ha 3/ieMeHTe 3/1eKTpo0b0py0BaHusI.

[IpumeHeHVe MHOTOMO3ULIMOHHBIX TE€PMOWH/IWKATOPHBIX HaK/eeK MO03BOJIsSeT
orpeJensTh TeMIiepaTypy 3/IeMeHTa 3/1eKTPO0O0PY/J0BaHUS KakK
cpefHeapudMeTUUeCKOe MeXXIy TocaefjHeli MeTKOM, W3MeHUBIIIel 1BeT, U MepBoil —
He W3MeHUBILIEM.

TepMOMHAVKATOPHbIE KPAacKW, B OT/IMUYME OT TePMOWH/MKAaTOPHBIX HAK/IeeK,
MO)XHO HaHeCTM Ha TIOBEeDXHOCTH WM 3JIEMEHThl 371eKTpoobopyAoBaHus,
HeJJOCTYMHbIe [jisi yCTAaHOBKM TEPMOMHJWKATOPHBIX HakK/eeK, HarpuMmep, MpU
CJI0’)KHOW KOH(UI'ypalluv WIX OrPaHUYEHHOM TPOCTPAHCTBE BHYTPHU 3J1€KTPUUYECKUX
MTKOB. Kpackd MOXXHO HaHeCTHM Ha IOBEPXHOCTb KOHTPOJIMPYEMOI0 3jeMeHTa

OoJsiee TOHKUM CJI0eM, B pe3yJibTaTe yero Bo3pacTaeT CKOPOCTh CcpabaThIBaHUSI.
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Pucynok 14. IIpyMep UCIioTHeHUs1 TEePMOUHAUKATOPHBIX KPAaCOK

TepMOMHUVKATOPbl TIPUMEHSIFOTCSI  [JIi  KOHTPOJISI  TEIJIOBOTO  peXXuMma
3JIEMEHTOB 371eKTPOYCTaHOBOK.

TepMOUH/IUKATOPbl TMPUMEHSIIOTCS Ayl  OOHapy)KeHWssT U perucTpaluu
reperpeBOB 3/IeMEHTOB 371eKTPOO0OpYy/I0BaHUSI WU 371eKTPOMPOBOJKHU, B TIEPBYIO
ouepe/ib, BO/IM3U 3/IeKTPUUECKUX KOHTAaKTOB, KOHTAKTHBIX COeJUHEHUI.

TepMOUHAUKATOPHI He TPeOYIOT CrelMabHOTO TeXHUUeCKOro 00CTyKUBaHUSI.

3aiuTe  TIOJjIe)KaT — 37eMeHTbl  37IeKTpoo0OpyA0oBaHUs, /i  KOTOPBIX
HOPMaTHUBHO-TeXHUUECKUMHU JOKYMEHTaMH YCTaHOBJ/IEHbI HauOOJIbIIINE [JOITyCTUMbIe
TeMmrepaTypbl HarpeBa, a Tak)Ke 3/IeMeHThI 3/eKTPo0bOpyZOoBaHus, IeperpeB
KOTOPBIX MOXXET MPUBECTA K aBapuM WIM BO3TOpPaHUI0 (HE3aBUCHMMO OT Ha/IAuus
TpeOOBaHWI HOPMATHBHBIX JOKYMEHTOB).

TepMOMHAWKATOPHl ~ HAHOCAT HA  2JIEMEHTBI  37eKTPOOOOpYI0BaHUS,

noaJsiesxaimpye KOHTPOJIIO TETVIOBOT'O COCTOAHUMS.
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PI/ICYHOK 15. HpHMep HCII0J/Ib30BAHUS TEDMOMHAMWKATOPHBIX HAKJ/IEEK JIT KOHTPOJIA
TeMIIEPATYPbl KOHTAKTHBIX COE,E[I/IHEHI/Iﬁ

[Topor cpabaTbIBaHUS TEPMOWHAUKATOPOB BEIOMPAETCst NCXO/s U3 TpeboBaHUM
HOPDMAaTHBHO  TEeXHWYECKOW  JOKYMEHTal[dd i1  KOHKPETHOrO  3JIeMeHTa
9/IEKTPOOOOPY/JOBAHNS], TEXHHUYECKMX XapaKTEPUCTHK M  PEXHUMOB  PabOTHI
3/IeKTPO0O0OPY/I0BaHUS.

Tak Kak TePMOWHJUKATOPbl He SIBJIIOTCS BOCCTAHABIMBAEMbBIMH H3ZIE/TUSIMH,
ToC/ie PervcTpalid WMU TeperpeBa CpadOTaBIIMe TEePMOWHAWKATOPBI TIOJJIeXaT
3aMeHe Ha HOBbIe.

Heo6x0auM0 KOHTPO/IMPOBATh CPOK UCITO/Ib30BAHUS TEPMOWHAUKATOPOB. [1pu
HCTeUeHWH CpOoKa HCTIOb30BaHUs, TEPMOWHAWKATOPhl HEOOXOAWMO 3aMeHWTh Ha
HoBblIe. [Tocsie 3aMeHBI cZiesiaTh OTMETKY B >KypHarie.

TepMOUHAUKATODPHI SIBJISTIOTCSI HEBOCCTAaHAB/TUBAaeMbIMU 7§
HEPEMOHTOIIPUTOAHBIMU ~ M3Zie/usiMiAd  (TIOKpeITUsMu).  [Ipu cpabaThiBaHUU
TePMOWH/IUKATOPA, €ro CefyeT yJaluTh U 3aMeHUTb Ha HOBOe u3zieiie (TIOKpPBITHE).
OkpallBaHye TeEPMOHMHANKATOPHBIX METOK B pe3yJIbTaTe BO3JEeMCTBUSI TeMITePATyPhl

HeoOpaTUMmo.

TepMmocucremsl
TepMocucTeMbl TIpe/Ha3HauYeHbI [IjIsi pPAaHHETO aBTOMaTUUeCKOro 0OHapyKeHust
MOXKapoOoIacHbIX CUTyallMd, BO3HUKAKIIUX BCJIEJCTBUE T[eperpeBa 3/1€MeHTOB

3/IEKTPOYCTAaHOBOK: KOHTAaKTHBIX COeJUHEHHM, TTPOBOZIOB, Kabeseli (B T.U. KOHIIEBOMH
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apMaTypbl) M IIIWH, 3JeKTPUUYECKUX arrapaToB, BBOJAHBLIX pacIipele/TMTe/TbHbIX
mKahoB, IUTOB C 3JIEKTPOOOOPY/OBaHHEM, WHOTO 3J€KTPO0OOOpYZOBaHUSA U HX
3JIEMEHTOB, I'Jle BO3MOXXHO IPEBLILIEHHE TeMIIepaTypbl 000py0BaHUS B HEIIITATHOM
pekriMe paboThI WIH TIPU TIOSIB/IEHNH iepeKTa.

CucTemMbl OCYILECTB/ISIOT HeIpephIBHbIM KOHTPOJIbL TeMITepPaTypbl HarpeBa C
CUTHA/IM3al[el O MPeBbIIIeHHH YCTaHOBIEHHBIX ITOPOroB U repeaaueii nHbopMalun
Ha MyJ/IbT LIEHTPa/IM30BaHHOr0 HAO/IFO/IeHMS], T/le OCYIIeCTBIISEeTCS IIPHEM TPEBOXKHBIX
M3BelljeHr 00 00HApY’>KeHHBIX TleperpeBax C JaTUHMKOB, 0TOOpa)keHue (MHIUKALIVS)
COCTOSIHUS U PETUCTPAIUsI COOBITHH.

TepMocuctemMamu MOTYT OBbITb  00OpYy/IOBaHbLI  3/IEKTPOYCTAaHOBKH, /ISt
KOTOPBIX HOPMAaTHBHBIMU JOKYMEHTaMH{ YCTaHOB/IEHbI HauOOJIbIasi IOIyCTHMAsT
TemriepaTypa HarpeBa, a TakKKe 3JIeMEHTBbl  37IeKTpooOOpylOBaHUSI U

3JIEKTPOITIPOBO/JIKH, ITeperpeB KOTOPBIX MOXET IIPUBECTHU K aBdPHU UJIM BO3T'OPAHUIO.

PucyHnok 16. [Ipumep crcTeMbl, COCTOSAIEN U3 TEPMOAKTUBUPYEMOU
ra3oBbleIsiolLel HaK/IeKU U CrieliuaJiM3upPOBAaHHOIO ra30BOro JaTurka

B kKauecTBe yCTpoiCTB 0OHapy»kKeHHsl MPEBBIIIEHUSI TeMIepaTyphbl B pa3HbIX
cucTeMax MOTYT BBICTYTIaTh pas3/inyHbIe JIaTYMKH. Hanpuwmep,
TePMOaKTUBHPYeMbIe Ta30BbIAE/SIOI[Me HAKIeMKU, TPY HarpeBaHUU KOTOPBIX [0
omnpe/ie/ieHHOW TeMIlepaTypbl BbIJE/sIeTCS CUTHaJAbHBIM Ta3, yJaBIUBaeMbIi
Criela/In3MPOBaHHbIM Ta30BbIM JaTUYMKOM, Mepe/latoliuM CUTHAJI O TeperpeBe Ha
KOHTPOJILHO-TIPUEMHOEe YCTPOMCTBO; OeCKOHTakTHble WH(PaAKpacHble JaTUMKU;
JlaTYMKU TeMIlepaTyphbl, yCTaHaB/IMBaeMble HellOCPeCTBEHHO Ha KOHTPOJIUPYEeMbII

3/IeMEeHT 3J/1IeKTPO0O0PY/J0BaHMUSI.
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3. B aBapunHON cUTyaLMu HaKknenka sbligenseT
2. [pw HarpeBaHUM MHAWKATOPHbIE CUFHaNbHbIA a3, KOTOPLIM PUKCMPYETCA
METKK HEOGP&THMO WM3IMEHAKT UBeT AaTYnKom

[ar 1 [ar 2 [ar 3

["a3orenepupyorue [Ipu HarpeBanum Bbille 50 — B aBapuiHOM CUTyaluu, KOrza
Hak/elku, pasMellleHHble Ha 90°C MHAUKATOpHble METKM TeMIlepaTypa MOJHUMAETCS
CU/IOBBIX KOHTAKTaX, a Takke HeoOpaTUMO MEHSIOT CBOM BBIIIe 100°C, Hak/enka
CMOHTUPOBaHHbIN rasoBblii 1]BeTa BblJle/IieT ~ CUTHa/IbHbIA  ras,
JlaTYMK B 3/IEKTPOLLUTKE KOTOpPBIA (DUKCHUPYeTCsI Ta30BbIM

JlaTUMKOM. JlaTuMk TmepejaeT
CUTHa/ TpeBOrM W / WM
OTKJIFOUaeT MUTaHHe

Pucynok 17. [MoiiaroBasi cxema paboThbI CHCTeMbI HETTPepPhIBHOTO KOHTPOJIS
TeMIlepaTypbl Ha OCHOBE TEPMOAaKTUBUPYEMOM Ta30BbIJe/s0eld HaK/IenK1
Y CIlellaIM3MpOBaHHOI0O ra30Boro AaTuuka

Kpowme Toro, TEpMOCHCTEMBI MOXKHO MCTIO/TH30BaTh KaK CHCTeMbl MOHUTOPUHTA
TI0’KapHOW OTACHOCTH 3JIEKTPOYCTAaHOBOK, 3a CUeT paHHero oOHapy)XeHUs TOdeK
ype3MepHOro HarpeBa, 3a/I0JiIr0 /10 Hauaja TePMHUYECKOW AeCTPYKIUH M30JIALUN B

MeCTaX YCTAdHOBKHU [JdaTUYMUKOB.



65

Pucynok 18. IIpumMep crcTeMbl MHOTOKaHAIbHOTO 6@CKOHTAaKTHOTO
TeMIepaTypHOr0 KOHTPOJISi HA OCHOBe 0@CKOHTAKTHBIX MUPOMeTPHUUeCKUX
[laTYMKOB

CronKa & cHcramsi

Pucynok 19. Ilpumep vHTe//IeKTya/IbHOM CUCTEMbI KOHTPOJIS TEMITepaTypbl
BBICOKOBOJ/IbTHBIX Kabe/bHbIX TMHUM Ha OCHOBE pacrpezie/ieHHOTo
[aTurKa TeMIleparypbl

Ten/10BU3HOHHAS AMArHOCTHKA

B ocHOBe TeIN/OBU3WOHHOM [MArHOCTUKUA JIEXKUT TEIUVIOBOM  MeTO[
Hepa3pyIIalllero KOHTPO/sS, T.e. TeIUIOBU3UOHHBIe 00C/IefoBaHUS C  1e/bi0
BBISIB/IEHUsI TI0’KapOOTIaCHBIX yUYaCTKOB M y37I0B B  3/IeKTPOOOOPYJOBAaHUU U

3JIEKTPOITIPOBOJKE.
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B KauecTBe TEXHMYECKOrO CpeJCTBA TEIVIOBU3UOHHOM /JIMarHOCTUKHU
TIPUMEHSIeTCS TeMI0BU30p. TernaoBU30p — 3TO ONTHUKO-3/IEKTPOHHBIN U3MepUTE/TbHbIN

nipubop, paboTaromuii B HGpaKpacHOU 00/1aCTH 371eKTPOMarHUTHOTO CTIeKTpa.

PucyHok 20. ITpuMep npoBe/ieHHsT TETUIOBU3UOHHOTO KOHTPOJIS 3/1eKTpoIKada

KpaTko MeTof; TeTIOBU3MOHHOW [JUAarHOCTUKH TIOXKapHOW 0e30macHOCTH
9KCITyaTUPyeMOTr0 37eKTPO0O0pYyI0BaHUS MOXKHO OITMCATh CJIeAYIOIMM 00pa3oMm.
Kakplii 00BEKT UMeeT TeMmIlepaTypy, IPHUYeM B pa3HBIX TOUKAaX OHa pa3Has. Kak
TpaBWIO, OTK/JIOHEHHe TemriepaTypbl B Ty WIM WHYHO CTOPOHY CBU/ETeTbCTBYeT O
KaKON-TO HeOoAHOpPOAHOCTH, AedeKkTe. TerioBHM30p KakK BHeOKaMepa OXBaTbIBaeT
BCIO TIaHOPaMy 00beKTa, BEIBOAWUT Ha 3KPaH U GUKCHUPYeT B TIaMSITH BeCh CIIEKTP ero
Temreparyp, Iipeobpa3ysi B TepMorpaMMmy, T.e. KapTMHKY TeMIlepaTtyp, KoTopas
HallOMUHAaeT HeraTMB I[BeTHOW (oTorpadum, T[e KaK[bli OTTEHOK IBeTa
COOTBETCTBYET OMpe/ie/IeHHOU TemIiepaType.

HeocriopyMbIMH ~ TIPEMMYIIIECTBAMHM  TETUIOBU3WOHHOTO  06cC/eoBaHuUs
AB/ISIIOTCSI: OOBEKTMBHOCTHL M TOYHOCTb TIO/yYaeMbIX JaHHBIX, 0e30MacHOCTb
(mpumeHsieTCst OeCKOHTAKTHBI  MeTO[), He  TpeOyeTcsi  OTK/IIOUEHHE
3/1eKTpo0OOpY/I0OBaHNsI W  TIOATOTOBKKM pabouero wmecta. IIpy 3ToM MeTof
BBICOKOIIDOM3BO/IUTE/IEH, K TOMY K€ OH /[laeT BO3MOYXHOCTb IPaKTHUeCKU
MIHOBEHHO, «C TIepBOr0 B3IJ/IsiZia», yKa3aTb MecTo JAedeKTa, Ipe/BapUTe/IbHO
orpejie/IUTh CTeleHb JedekTHoCcTU. Kpome 3TOro MeTo[; OT/IMYaeTCs IIPOCTOTOM

JOKyMEeHTUPOBaHUS [leheKTOB U BO3MOKHOCTBIO OmpejiesieHusi e()eKTOB Ha paHHe
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CTaau  pA3BUTHA. OH no3BojsieT C AOCT&TOHHOﬁ CTeIliIeHbIO TOYHOCTHU
AWUArHOCTHUPOBATH COCTOsAHUE He TOJIBKO OTKPBITBIX 5JIEMEHTOB
BHEKTPOOGOPYAOBaHHH, TdKHX KdK KOHTAKTHbI€ COe€AWMHEHHWA B 3/I€EKTPHUYECKHX
IMWTKAaX W BBOAHBIX IHWTAX, HO M COCTOAHHE PDO3€TOK U BBIKquaTEHEﬁ, KOTOpkbIE
3dKpPbITEI  KOpPITyCaMHM, d TdKXe 3JIEKTPUYECKHMX IIPOBOAOK, BbIIIO/THEHHBIX

Pa3IMUHBIMU CITIOCOOaMM.

-38.57
;35}
;343
;331
;313
;294
;2?5
;255
;239
;221

20.28

Pucynok 21. I[Ipumep TepMOrpaMMbl KOHTaKTHBIX COeZIUHEHUI C TeMriepaTypHO
IIKAJIOU

CyTb TeIUIOBU3MOHHOW JMAarHOCTUKMU 3aK/ItouaeTcss B  OeCKOHTAaKTHOMN
perucTpalydyd TeMriepaTypHOTO TIOJii Ha TIOBEPXHOCTH OOBeKTa u3MepuTeTbHON
arrnapaTypou, MOCTPOEHUM U aHa/liu3e TepMOrpaMMm C HCHoJjib3oBaHWeM OBM pans
oOHapy>xeHUsI U Knaccudukauu edheKToB 1 IPUHSATHS pelieHus. Hamuuve fgedekra
TIPU TAKOM [JUarHOCTHKE XapaKTepHU3yeTCs aHOMAa/IbHBbIM TOBBIILIEHHEM TeMIIepaTyphbl
B Zie)eKTHOM 30He TI0 CPABHEHUIO C UCITPABHBIMU 00/IaCTSMHU.

YcnoBus U TOpPANOK  NOPOBEJEHUs]  TEIVIOBU3MOHHOM  JUarHOCTUKU
9KCTUTyaTUPyeMOT0  3JIeKTPOOOOPY/JOBaHUS JKWIbIX U OOI[eCTBeHHBIX 3/aHUI
yCTaHaB/IMBAlOT MeToAWueckue pekoMeHAanuu [6]. OHM HampaBieHbl Ha
NpOGMUIAKTHKY  TTO>KapHOW  0e30MacHOCTH  37eKTPOO0OpY/I0BaHUSI  >KUIBIX U
OOII[eCTBeHHBIX 3/IaHUM W TIO3BOJISIFIOT KOHTPO/JMPOBAaTh U OLIeHUBATh COCTOSTHUE
TI0’KapHOM OIMAaCHOCTU 37IeMEHTOB 3/IeKTPO0O0pY/J0BaHUsI, KOTOpbIe paHee He MOTJIU
ObITh 00C/IeI0BaHbI, TAKMX KaK: PO3eTKU, BHIK/IHOUATENN U /1eKTpUUecKre TTPOBOAKU
BBITIOJTHEHHBIX PA3/IMYHBIMUA CrI0c0b6aMu, UTO SIBASIETCS aKTyaJbHbIM MOMEHTOM B

obnacty obecrieyeHus TI0>KapHOW O€30MaCHOCTU JKUJBIX U 00II[eCTBeHHbIX 3/laHUH.
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PucyHok 22. ITpumep o6Hapy»KeHHsI T10’KapooTiacHOT0 pa3orpeBa 00/ITOBOTO
KOHTAaKTHOT'O COeJVHEHUSI

C TmMOMOIIbI0 TEIUIOBU3WOHHOW [IWAarHOCTHKU BBISB/ISIFOTCS KOHKPETHBIE
nedeKTHbIe MeCTa, TJleé 3auacTyl0 [JOCTaTOYHO 3aTSHYTb, 3aUHCTHTh, 3aMeHUTb
BoiToBOE CoeiHEHYe WM Tiepepacrpe/ie/IiTh Harpy3Ky U JedeKT OyJeT yCcTpaHeH.

[omyckaeTcst UCT0JIb30BaTh Ipyrie MeTOAUKU Tel/IOBU3MOHHOM IMarHOCTUKHY,
e 00/1aCTh WX TIPUMEHEHHS COOTBETCTBYeT 00/1acTH TIPUMeHeHUs] HaCTOSIIINX
MeTO/IMUeCKUX peKOMeH/al[uii.

B KauecTBe KpHUTepHEB OI[eHKH IT0>KAapHOW 0e301aCHOCTH 3JIeKTPUUECKUX
u3enuii  MOXKeT ObITb TPUHATO 3HaueHWe TeMIlepaTypbl WX TIPeBbIIeHHUs
TeMIlepaTyphl, YCTAaHOB/IEHHOEe B CTaHAApTax Ha KOHKpeTHoe u3jenue. Kpome Toro
KPUTEPUM OI[eHKU TI0’KapHOM OMAacCHOCTU TIPU TeTJIOBU3MOHHOW AMArHOCTHKE
TIpMBe/leHbl B METOIMUeCKHX peKoMeHjalusx [6].

[InarHOCTHKa 371eKTPO000OPY/I0BaHUS TETUIOBBIM METO/[OM Hepa3pyIIaroIiero
KOHTPOJISI (TETUIOBU3HMOHHAS AMArHOCTHKA) O/DKHA TIPOBOAMTRLCS OpUrazioi He MeHee
2 yenoBeK. Bce uneHnl Opurazibl JO/DKHBI OBITH aTTECTOBAHBI 110 TEIJIOBOMY METOY
Hepa3pyIarliero KOHTpoJisi. X0Ts Obl OANH pabOTHHK A0/DKeH ObITh aTTecTOBaH He
HIKe, yeM 110 I KBanupuKalMOHHOMY YPOBHIO TI0 TeIJIOBOMY KOHTPOJIIO B CUCTEMe
Pocrexnansopa.

Ins mpoBefieHUS] TeIJIOBU3MOHHOW JUAarHOCTUKU MOTYT TIpUBJIeKAThCs
CTOPDOHHME OpraHu3alluM, akKKpeJUTOBaHHble B YCTAaHOBJEHHOM TIOps/IKe Ha

TEryI0OBOM MeTOo ] Hepa3pyIIaroIero KOHTPOJIS.
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