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3JAHUAX C IPUMEHEHUEM TEXHUYECKHUX CPEIACTB
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MeToauueckre pEeKOMEHAAlMU TIO0 OpTraHu3ali MNPOQHUIAKTUKH I0KApPOB
OT 3JEKTPOOOOPYAOBaHUS B JKHIBIX W OOIIECTBEHHBIX 3/aHUSX C MPUMEHEHUEM
TEXHUYECKUX cpeAcTB: MeTonnueckue pekoMenganuu. — M.: BHUUIIO, 2022 — 66 c.

Meronuka npegHa3HauyeHa Jii OPraHOB HCIIOJHUTENIbHOM BJIACTH CYyOBEKTOB
Poccuiickoit ®enepanuu, OpraHoB MECTHOTO CaMOYIPaBJIEHUs, OPraHU3ALMI IO
peanu3alu  TMOJHOMOYMMH B 00JIacTM TMOXapHOM 0€30MacHOCTH B KUJIbE,
COOCTBEHHUKOB (apEHJATOPOB) >KWJIBIX JOMOB (KBapTHUp), @ TaKkKe HCIOJIb30BaHUS
TeppuropuasibHbiMu  opranamu MUC Poccun B 1eNsIX MPaBOBOTO MPOCBEIICHUSA
Y TIPaBOBOr0 MH(OPMUPOBAHUS TPakKAaH U OpraHU3aIUi.

Hacrosmue Mertoauyeckue peKOMEHIAIMUA OMPENCTSIiOT OOIUe TMOJIOKEHUS
M0 OpraHu3aluu NpOPUIAKTUKU TOXKAPOB OT DJIEKTPOOOOPYAOBAHUS B IKUJIBIX
1 OOIIECTBEHHBIX 3aHUSIX C IPUMEHEHUEM TEXHUYECKUX CPEJICTB.

Hacrosmume MeTonnYecKue pPEKOMEHAAIMU HE SBISIIOTCS PYKOBOJCTBOM
[0 MPOEKTUPOBAHUIO AJIEKTPOYCTAHOBOK 3/IaHMI W  MOHTaxy almaparoB
ANEKTPUYECKON 3aLIUTHI U APYTUX TEXHUYECKUX CPEACTB.

Hacrosmue wmeToanyecKkue pEeKOMEHAAUMW HE SBISIOTCS HOPMAaTUBHBIM
JIOKYMEHTOM.

Meronvka HampaBjieHa B OpraHbl HCIOJHHUTEIBHONW BJIACTH CYOBEKTOB
Poccwutickoit @eaepannu mucbMoM MUC Poccun ot 07.04.2022 Ne 43-2004-19.
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BBenenue

Honss 4wucima mnoxapoB, mnpousomenmux B Poccuiickon ~ ®Denepannu
OT DJIEKTPUYECKUX U3ACIIUNA U YCTPOUCTB B 3/IaHUSIX U COOPY>KEHHUSX, OT 00IIIEero Ynciia
MOXKApOB B 3JIaHUSIX W  COOPYKEHUSIX  OCTaeTcsi CTaOMJIbHO  BBICOKOM
u coctasisieT bonee 34 %.

Haubombiiee yuciio moxkapoB OT 3IEKTPOOOOPYA0BaHUS €KETOAHO MPOUCKXOTUT
Ha 00BEKTaxX >KWJoro cexkropa. Mx mons cocrtaBisier mopsaka 74 % ot oOmiero
KOJIMYECTBA MOXKAPOB IO ANEKTPOTEXHUUECKUM MTPUUUHAM.

OcHOBHasi 4acTh MOTHOIIMX JIIOJEM Ha TOXKapax OT 3JIEKTPOOOOPYTOBaHUS
NPUXOJIUTCS Ha TOXKAphl B 3JaHUAX U COOPYKEHUAX XKWIOTO cekropa — 94,8%
OT OOIIEro 4Yuciia MOrulIIMX Ha MoXapaxX, BO3HUKIIUX IO 3JIEKTPOTEXHUUYECKUM
IPUYHHAM.

Cpenu BUIOB OOBEKTOB KHJIOTO CEKTOpa HAMOOJIbIIEE KOJWYECTBO IMOKAPOB
OT DBJEKTPOU3ACINA WU YCTPOMCTB €XKErOoJHO NPOUCXOAUT B OJHOKBAPTHUPHBIX
U MHOTOKBAPTUPHBIX JKWIBIX JOMax M cocTtaBisier okoilo 43 % wu 33 %
COOTBETCTBEHHO.

B 3maHuaX W COOpYKEHMSIX OOLIECTBEHHOIO Ha3HAYEHUsl JOJs I0XKapoB
OT DJIEKTPo0oOOpyIOBaHMs cocTaBuia Oosiee 52 % oOT oOIIero yucia moXKapoB
Ha TaHHBIX 00BEKTAaX.

Jonga uymcna mnoruOmmMx JrOJed Ha MoXxapax oOT 3JIEKTPOOOOpYAOBaHMS
B OOIIECTBEHHBIX 3JaHUAX cocTaBmwia 19,0 % ot oOmiero uymuciaa moruOmIMX Ha
noxkapax Ha JIaHHBIX 0ObEKTaX.

Pacripenenenust  3HayeHUd  TMOKaszaTesneld  OOCTAHOBKM € TMOXapamH,
npousomeamnmMu B Poccuiickoit @enepanuu B nepuon 2016-2021 rogos B xuiaom
CEKTOpE M 3JIaHUSIX M COOPYKEHUSIX OOIIECTBEHHOIO HAa3HAYCHMS, MCTOYHUKOM
BO3HUKHOBEHHUS KOTOPBIX SIBJISIOCH  DJIEKTPOOOOpYJAOBaHUE, IO CyObEKTaMm

Poccuiickoit @eneparuu npeacTaBieHbl B Tadaumax 1 u 2.



Tabmuua 1
Pacnipenenenue 3HaueHHI MOKa3aTeneil 0OCTAaHOBKHU € NOKapaMu, TPOU30LIEAIINMHU
B Poccuiickoit @enepaunu B nepuog 2016-2021 rogoB B )KUIIOM CEKTOPE,
HCTOYHUKOM BO3HHUKHOBEHHSI KOTOPBIX SIBIISIIOCH AJIEKTPOOOOPYI0BaHHE,
o cyobektam Poccuiickoit deaeparnuun

Kout-B Toas I[oru6.o Toas
PeiiTunr Cy6bekt PO 01"BO o1 | peiiruur Cyobekt PO Jrozei, 01
moxkapos, en, % wen %
1 MockoBckasi 001aCTh 16 861 7,63 1 MockoBckast 00:1acTb 738 6,70
2 Pecryomixa 8302 3,76 2 Ceepanobckast obmacts | 417 | 3,79
BamkoprocTan
3 YensGunckas obnacts | 6728 | 3,04 3 Pecnybika 382 | 347
Bamkoproctan
4 Upkyrtckas obnacTb 6 598 2,99 4 Upkytckas o01acTh 358 3,25
5 Jlenunrpanckas 6 452 2.92 5 Jlenunrpanckas 342 3.11
obnactb o0J1acTh
6 r. Mocksa 6 048 2,74 6 Kpacrosipckuit kpait 342 3,11
7 KpacHosipckuit kpait 6 012 2,72 7 HosocuGupcras 297 2,70
obJiacTh
8 KpacHoaapckuit kpait 5905 2,67 8 Huwieroponckas 274 | 2,49
001aCcTh
9 CBepIuioBeras 5693 | 2,58 9 YensGunckas obnacts | 272 | 2,47
o0nacTh
10 Camapckas 00J1acTh 5570 2,52 10 PocroBckas obnacthb 256 2,33
PecnyGimka . .
11 Tarapcran 5400 2,44 11 Kpacronmapckwuii kpaii 244 2,22
12 Hosocubitpexas 5302 | 240 | 12 Tiomerckas obmacts | 233 | 2,12
001acTh
13 IIpumopckuii kpait 5166 2,34 13 [Mepmckuit xpait 232 2,11
14 Kemeposckas o6macTb 4945 224 14 Kemeposckas obmacts - 230 2,09
- Ky3b6acc Ky3b6acc
15 Huwxeroponckas 4823 | 218 15 Camapexas o6acTh 222 | 202
001acTh
16 AnTaiickuit kpaii 4 583 2,07 16 Pecnybnuka TaTtapctan 214 1,94
17 Pocrosckas o0nacts 4 326 1,96 17 CaparoBckast 00JacTh 204 1,85
18 XabapoBckuil Kpaii 3990 1,81 18 XabapoBckuil Kpait 199 1,81
Cpennee no
19 CapartoBckast 0051acTh 3862 1,75 cyobekTam 195,7
Ypaasckoro @O
20 Boponexckas obmacts 3819 1,73 19 TBepckas 00acTb 190 1,73
21 Iepmckuii kpait 3751 1,70 20 Boutrorpazckas 061acTh 184 1,67
22 Bosrorpanckas 3706 1,68 21 Tpumopckuit kpail 182 | 1,65
obnactp
Cpennee no
23 Opendyprexas 3652 1,65 cyGBeKTam 179,3
obnactp
IpuBosxkckoro @O
Cpeanee no
cyobekTam 3631,0 22 Aunraiickuit kpait 173 1,57
Ypaasckoro @O




KoJu-Bo Honst Torut.to Hoas
PeiiTunr Cyobekt PD ’ | PediTHHT Cyobext PO Joei, ’
mo:kapos, en %0 wen %
24 r. Cankr-IletepOypr 3609 1,63 23 Kuposckas o6macTs 173 1,57
Cpennee no
25 TromeHckas o0sacTh 3459 1,57 cy0bekTam 172,3
Cubupckoro ®O
Cpenuee no
cy0beKkTam 34237 24 Boponexckas o6nacts 168 1,53
Cubdupckoro @O
Cpennee mo
cy0ObexkTam 3396,1 25 OpenOyprckas 00acTh 161 1,46
Hpusoskeckoro PO
26 Owmckas 061acThb 3130 1,42 26 Omckast 001acThb 156 1,42
g7 | XammrMancuiickuit |\ 5505 g8 | o7 r. Mocksa 151 | 1,37
aBT. OKpyT - FOrpa
Cpenuee no
cyobekTam 2884,9 28 ggiy%ﬁfs: 145 1,32
HenTpanbHoro ®O Y
28 Bramumupekas 2 686 1,22 29 ITensenckas o61acThb 142 1,29
001acTh
Cpennee no
cyﬁne:c rav 2591,2 30 Bnanumupckast obnacts 141 1,28
Poccuiickoi
Denepanun
Cpennee no
29 TBepckas obmacTh 2416 1,09 cyobeKkTam 137,9
HenTpansuoro O
Cpennee no
cyobexram FOkHOTO 2 281,6 31 Kypranckast o01actsb 130 1,18
»0
30 CraBpomonbckuii Kpai 2194 0,99 32 ApxaHrenbckas 00J1acTh 130 1,18
31 Kypranckas obnacts 2126 0,96 33 Bosoroackas o6inacts 130 1,18
32 [lensenckas o6nacTb 2075 0,94 34 Hosroponckas o6nacts 130 1,18
Cpennee o
33 Kuposckas ob6nacth 2 057 0,93 CyﬁLEf( ram 129,2
Poccuiickoi
Degepannu
34 VibsiHOBCKas 00J1acTh 2038 0,92 35 TamGoBcKas 001aCcThb 125 1,14
35 Yamyprckas 2012 0,01 36 Pecniybmuka Caxa 122 111
Pecny6iinka (SxyTtus)
36 3abaifkanbckuii kpait 2 006 0,91 37 3abaiikabckuil kpai 121 1,10
Cpennee o
cyonextam CeBepo- 1920,8 38 Pecniyosiuka Bypsitust 121 1,10
3anagHoro @O
37 TamGosckas o6macts | 1917 | 0,87 39 | ‘lysamcraiPecnybmika | q1qq | 4 og
- UyBammus
38 MBaHOBCKast 00J1aCTh 1903 0,86 40 r. Cankr-IlerepOypr 117 1,06
39 Pecnybmuica Caxa 1881 | 085 | 41 Kanysckas 0614cTs 112 | 1,02
(AxyTtus)
40 JIunenkas o61acThb 1807 0,82 42 VibsiHOBCKas 00J1aCcTh 111 1,01




Kou-Bo Hoast Morudo Joast
PeiiTunr Cy0bekt PD ’ | PediTHHT Cyobext PO Joei, ’
mo:kapos, en %0 wen %
Cpennee no
41 Tynbeckast obnactb 1801 0,81 cyobexram FO:xHOTO 110,5
DO
42 Amypckas 06macTb 1754 0,79 43 Psasanckas o0OmacThb 110 1,00
Cpennee no
43 Bpsiackas o6nactb 1736 0,79 cyobextam CeBepo- 101,0
3anmagHoro ®O
Cpennee no
cyoneKTam 1734,2 44 Tysbekas 061acTb 100 | 091
JlaIbHEBOCTOYHOIO
DO
44 Benropockas 06acTh 1730 0,78 45 AcTpaxaHckas 00J1aCTh 100 0,91
Cpennee no
45 ApxaHrenbckas 1714 0,78 cy0bekTam 86,7
00J1aCcTh JaJIbHEBOCTOYHOIO
DO
46 Pecrry6mmmka Kpeim 1713 0,78 46 JIumenkas o0acThb 86 0,78
47 Pecniy6nuka Bypsitus 1701 0,77 47 Awmypckasi 0071acTh 84 0,76
48 | Mypmanckas obnacts | 1668 | 075 | 48 Xantei-Mancuiickuii 81 | 0,74
aBT. OKpyT - lOrpa
49 Bonoroackas o0yacts 1664 0,75 49 Benroposckas o6mactb 81 0,74
Uysaickas
50 PecnyGnuka - 1636 0,74 50 CraBponoJjbCKuiil Kpai 80 0,73
UyBanius
51 Psasanckas o6nacts 1519 0,69 51 Kypckas o6macTb 80 0,73
52 SpocnaBckas o6macTb 1474 0,67 52 Pecrry6imka Mopaosust 79 0,72
53 AcTpaxaHckas 00J1acTh 1468 0,66 53 MBaHoBCcKas 00y1acTh 78 0,71
54 Kanyxckast 001acth 1463 0,66 54 BpsiHckast 001acTh 77 0,70
55 Kypckas obmacth 1435 0,65 55 Pecny6muka Kpeim 76 0,69
56 Tomckas obnacts 1422 0,64 56 Pecny6mmmka Komu 74 0,67
57 Hosropozckas 1413 0,64 57 OpJioBckast 001aCTh 72 0,65
001acThb
58 Pecrybmixa 1362 0,62 58 Pecrry6mka Kapenns 70 0,64
MopaoBust
59 Pecny6nuka Jlarectan 1332 0,60 59 TIckoBckas 00sacThb 69 0,63
60 Pecniy6iinka Kapenus 1307 0,59 60 SIpociaBckast 001aCTh 68 0,62
61 CmoneHnckas 001acThb 1304 0,59 61 Tomckast o0acThb 67 0,61
62 PecniyOimka Xakacus 1226 0,55 62 CMmoneHnckas 001acThb 63 0,57
63 TIckoBckas 061acThb 1204 0,54 63 PecniyOsinka Xakacus 60 0,55
64 Pecny6iimka Komu 1149 0,52 64 Pecrry6iimka Mapwii On 52 0,47
65 Heuenckaz 1103 0,50 65 CaxanuHckas 06J1acTb 43 0,39
Pecnybnmka
66 CaxanuHcKas 001acTh 1088 0,49 66 Koctpomckast 00macTb 43 0,39




KoJj-Bo Hoast Horu6.10 Joast
PeiiTunr Cy0bekt PD ’ | PediTHHT Cyobext PO Joei, ’
mo:kapos, en %0 wen %
67 OproBckast 061acTh 1050 0,48 67 HMaHO_IiiI;E;I;KHH asT. 41 0,37
68 Pecny6ngl;a Mapuii 1006 0,46 68 PecniyOnuka [larecran 31 0,28
69 KocTpomckas obnacth 960 0,43 69 Kamanunrpazckas 27 0,25
00J1aCTh
Cpenuee no
cyobexkTam CeBepo- 899,4 70 Kamuatckuit kpait 27 0,25
Kaska3ckoro @O
70 Kamanunrpazckas 870 0,39 71 Egpetickas aBT. 00sacThb 25 0,23
o0nacThb
Kabapamao-
71 Banxapckas 771 0,35 12 Pecrry6imka TriBa 23 0,21
PecnyOimka
. N Cpennee no
72 | Avesolenemantast | 757 0,33 cyGbecram Cesepo- | 204
Py KaBka3ckoro @O
73 Pecniyoninka TriBa 569 0,26 73 MypmaHckast 00J1acTh 20 0,18
74 Kamuarckuit kpait 514 0,23 74 Maramanckas o61acTs 20 0,18
75 PecrryOimmka Anpirest 500 0,23 75 PecrryOimka Anrai 17 0,15
76 EBpelickas aBT. 495 0,22 76 Kabapauno-bankapckas 16 0,15
o0nacTh PecrryGimka
7 PecniyOnuka Anai 450 0,20 77 r. CeBacTomnoisb 12 0,11
7g | PecnyOma Cesepras | o) 020 | 78 PecnyGimka Axbires 10 | 0,09
Ocetns - Ananus
79 Maraganckas 001acThb 406 0,18 79 UyKOTCKUM aBT. OKPYT 10 0,09
80 r. CeBacToroinb 367 0,17 80 UYeuenckas PecyOmika 6 0,05
81 Pecnybnuka 283 013 81 Pecnybnuka 5 0,05
WHrymerust Wurymerus
82 PecnyGiinka 268 0,12 82 Pecniy6nuka CeBepHast 4 0,04
KanMmpikus Ocetns - Anauust
KapauaeBo-
83 Yepkecckas 179 0,08 83 PecniyOmuka Kanmeikus 2 0,02
PecnyOimka
84 Heneuxwuii aBT. OKpyT 79 0,04 84 Heneuxuii aBT. OKpyT 2 0,02
o KapauaeBo-Uepkecckas
85 UyKOTCKHI aBT. OKPYT 75 0,03 85 Pecny6umika 1 0,01
TaOmura 2

Pacnipenenenne 3HaueHH Moka3aTesneil 00CTaHOBKHU € MOKapaMu, TPOU30IIEAIIUMHU

B Poccuiickoit ®enepanun B iepuoa 2016-2021 ro10B B 31aHUAX, COOPYKEHUSIX
OOIIECTBEHHOTO HA3HAYEHUS, NICTOYHUKOM BO3HUKHOBEHHS KOTOPBIX SIBIISIIOCH

ANEKTPOOOOpyI0BaHuE, TI0 cyObhekTaM Poccutickoii deaepanmu




Kox-Bo Toas Moruo.ao Toas
PeiiTuHr Cyobekt PD M0KapoB, o > | PedATHHT Cyobext PO Josei, o ’
el. 0 YeJl. 0
1 r. MockBa 1682 8,99 1 r. MockBa 12 14,12
2 MockoBckast 00J1acTb 895 4,78 2 MockoBckast 001acTb 10 11,76
3 r. Cankr-IletepOypr 724 3,87 3 ITpumopckwuii kpait 7 8,24
4 KpacHopmapckuit kpaii 599 3,20 4 r. Cankr-IleTepOypr 5 5,88
5 Pecny0amka Bamkoprocran 559 2,99 5 Upkyrtckas obnactb 5 5,88
6 Kpacrosipckuit xpait 545 2,91 6 Owmckas o6macTb 5 5,88
7 Hpxyrckas obmactb 545 2,91 7 AcTpaxaHcKasi 0051acTb 4 4,71
8 IMpumopckuit kpaii 520 2,78 8 #Amano-HeHeuxui asr. 3 3,53
OKpyT
9 Yenabuackas 001acThb 509 2,72 9 Pecny6nuka TriBa 3,53
10 XabapoBckuil Kpait 503 2,69 10 Kpacnosipckuii kpait 2 2,35
11 Hoocubupckas odmactsb 442 2,36 11 Yensabuackasa o01acTb 2 2,35
12 Camapckast 00macTb 399 2,13 12 Hosocubupckas ob6macts 2 2,35
13 PocrtoBckas o6acts 367 1,96 13 PocrtoBckas o6nacts 2 2,35
14 Pecny6nuka Tarapcran 343 1,83 14 CapatoBckas 00s1acTh 2 2,35
15 Xarsl-MasCHUCKH} aBT. 313 1,67 15 Hwmxeropozackas o6macth 2 2,35
okpyr - Orpa
Cpennee no cyobexkram
16 CaparoBckas 007acTsb 309 1,65 Cubmpeioro ®O 1,8
17 Owmckas o6acTh 294 1,57 Cpennee 1o cy6nexTam 1,6
LenTpanbHoro ®O
18 Hwmxkeroposckast 001acth 292 1,56 16 Pecrybmixa 1 1,18
Bamkoprocran
19 Kemeposckas obnacts - 291 1,56 17 XabapoBckuil kpait 1 1,18
Kyzbacc
20 Bonrorpanckas ob6iacth 283 1,51 18 Camapckast 00J1acTb 1 1,18
Cpennee no cyobekram
Cubnpckoro ®O 281,7 19 Bounrorpasckas 001acth 1 1,18
21 AnTaiickuit kpaii 270 1,44 20 AnTaiickuii kpaii 1 1,18
22 ITepmckuit kpait 268 1,43 21 IlepmMckuit kpait 1 1,18
Cpennee no cyobekram 2627 Cpennee no cyobexkram 10
Ypaabckoro @O ' Ypaabsckoro ®O '

23 Boponexckas o6macts 260 1,39 22 Boponexckas obmacts 1 1,18
Cpennee no cyobekTam 2537 Cpennee mo cydobekTam 10
IlenTpansHoro ®O ' IO:xnoro ®0O '

24 TromeHckas 061aCcTh 242 1,29 Cpennee "];) quﬁbeKTaM 1,0
25 Pecnybnuka Kpbeim 241 1,29 23 CaeputoBcKast 00J1aCTh 1 1,18
Cpennee no cy0obekTam
TpuBokcioro GO 230,1 24 Awmypckas 001acTb 1 1,18
26 Pecniyonmuka Caxa (SIkyTus) 227 1,21 25 TBepckas ob6macth 1 1,18
Cpennee 1o cyonexram 222.6 26 Bonoroackas o6iacts 1 1,18

1O0:xno0ro ®0O
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Kox-Bo Toas Moruo.ao Toas
PeiiTuHr Cyobekt PD M0KapoB, o > | PedATHHT Cyobext PO Josei, o ’
el. 0 YeJl. 0
Cpennee o cyonekram P@® 218,7 27 YapstHOBCKas 00J1acTh 1 1,18
27 CBepniioBckast 00J1acTb 216 1,15 28 Benroponckas o6macTb 1 1,18
28 PecnyOnmka Jlarectan 211 1,13 29 Tam0OoBcKkas 001acTh 1 1,18
29 CraBpomnonbckuil kpaii 210 1,12 30 Ps3anckas obnacTb 1 1,18
30 Openbyprckasi 00J1acTh 207 1,11 31 Pecnyonuka Komu 1 1,18
31 3abaifkansckuii Kpait 190 1,02 32 Koctpomckas o6mactp 1 1,18
Cpennee no cydnexram 186,3 33 r. CeBacToIoib 1 1,18
JanbHeBocTouHoro ®O
32 ApxaHrenbckas 00IacTb 185 0,99 34 PecnryOimka Marymerns 1 1,18
. N Cpennee no cyobexkram
33 Smano-Heneukwnit aBT. OKpyT 182 0,97 Jaabesocrodnoro ®O 0,8
34 Tomckast o0nacTs 180 0,96 Cpennee 1o cyonexram 0,6
CeBepo-3anagnoro PO
Cpennee no cyobexkram
35 Jlerunrpaackas o0nacTh 177 0,95 TpuBoakckoro ®O 0,6
Cpennee no cyobexkram
36 Amypckast 005acTb 171 0,91 CeBepo-KaBka3ckoro 0,1
»0
Cpennee no cyobekram N .
Cepepo-3anaHoro ®O 164,6 35 KpacHonmapckuii kpai 0 0
37 AcTtpaxaHcKkas 00JIacTh 159 0,85 36 Pecrry6imka Tarapcran 0 0
38 TBepckas 001acTh 154 0,82 37 XanTb-MaHCHACKUi aBT. 0 0
okpyT - FOrpa
39 KipoBcxas 06macts 153 082 | 38 | Kemeposcxasobuacts - 0 0
Kysbacc
40 Pecniy6nuka Bypsitus 153 0,82 39 TromeHckas obnacTh 0 0
41 Yamyprckas Pecny0iuka 152 0,81 40 Pecny6nnka Kpeim 0 0
42 Bomoroackas o6nacts 147 0,79 41 Pecrrymaxa Caxa 0 0
(Sxytus)
43 Brnagumupckast 00macThb 147 0,79 42 PecniyOmuka [larectan 0 0
44 MypmaHnckast 001acTh 146 0,78 43 CraBponoiabCKuiA Kpaid 0 0
45 SpocnaBckas o6macTe 145 0,78 44 Openbyprckast 0061acTs 0 0
46 bpsiHckast obnacth 139 0,74 45 3abaiikanbCkuil kpai 0 0
47 VibpsiHOBCKast 00J1acTh 138 0,74 46 ApxaHreybckas 00J1acTh 0 0
48 Tlensenckas obaactb 135 0,72 47 Tomckas obJ1acThb 0 0
49 Benropockas obmactb 134 0,72 48 JlenuHTpaackas o0iacTb 0 0
50 Yeuenckas Pecry0Oinka 127 0,68 49 KupoBckas 00macth 0 0
51 CaxanuHCcKast 00,1aCTh 124 0,66 50 Pecniyonuka Bypsitus 0 0
52 TamGoBcKas 00/1acThb 123 0,66 51 Yamyprckas PecmyOnnka 0 0
53 Psasanckas o6nactb 118 0,63 52 Brnagumupckas 00acTb 0 0




11

Kox-Bo Toas Moruo.ao Toas
PeiiTuHr Cy0bekt PD M0KapoB, o > | PedATHHT Cyobext PO Josei, o ’

el. 0 YeJl. 0

54 ‘yauckas Pecriy6mika - 116 0,62 53 MypmMmaHckast 06J1acThb 0 0

Yysamus
55 Tynbckast 061acTh 115 0,61 54 Spocnasckas obmacTs 0 0
56 Kypranckas o6xactb 114 0,61 55 BpstaCKas obmacTh 0 0
Cpennee no cy0obekTam

Cepepo-Kapkaickoro @O 109,4 56 Ilensenckas 001acTh 0 0

57 Pecniy6nuka Kapenus 107 0,57 57 YeueHckas PecriyOnuxa 0 0
58 Pecny6onuka Xakacus 105 0,56 58 CaxanmuHckas 001acTh 0 0
59 Jluneuxast o6macte 103 0,55 59 Hysamexas Pecriyomaia - 0 0

Uysamus
60 Pecrry6immka Komu 101 0,54 60 Tynbckas 001acTh 0 0
61 OprnoBckast 001acTh 98 0,52 61 Kypranckas o6mactsb 0 0
62 Pecniyoninka TriBa 97 0,52 62 Pecnyonuka Kapenus 0 0
63 CMmoneHckas 001acTh 96 0,51 63 Pecny6iinka Xakacus 0 0
64 Kabapauno-Bankapekas 96 0,51 64 JIumnenikas oo6nactb 0 0
PecnyOimka
65 WBanosckas o0macTs 95 0,51 65 OpnoBckast 001acTh 0 0
66 Koctpomckast 00macTp 95 0,51 66 CMoiteHcKast 001acThb 0 0
67 Kypckas o6nacTb 94 0,50 67 Kabapmuso-Bankapckas 0 0
PecnyOmuka
68 Kanuuuurpaackas 06gacthb 92 0,49 68 HBaHOBCKas 00J1aCTh 0 0
69 Pecnyomixa Cesepras 80 0,43 69 Kypckas obmacts 0 0
Ocetus - Ananus
70 PecnyOimka Mapwii 91 76 0,41 70 Kamunurrpanckas 0 0
00acTh
71 Kanyxckast 006macts 74 0,40 71 Pecrybmaxa Cenepras 0 0
Ocetus - Ananust

72 Pecniy6immka Mopaosust 74 0,40 72 PecnryOmmmka Mapwit 31 0 0
73 r. CeBacTonoJb 66 0,35 73 Kanyxckas o01acth 0 0
74 Hosropockast 061acth 62 0,33 74 Pecniyosuka MopoBust 0 0
75 Kamuarckuii kpait 58 0,31 75 Hogropockas 06actb 0 0
76 IckoBcKast 001acTh 54 0,29 76 Kamyarckuii kpait 0 0
77 PecniyOnmka Anai 48 0,26 77 IIckoBckas 00i1acThb 0 0
78 PecniyOinka Anpires 44 0,24 78 PecniyOnuka Anaii 0 0
79 MaragaHckas 00J1acTh 44 0,24 79 PecniyOnnka Ampires 0 0
80 Egpeiickas aBT. 001acTh 41 0,22 80 Marazganckas 061acTb 0 0
81 Pecnyonnka Murymerns 31 0,17 81 EBpeiickas aBT. 00nactpb 0 0
82 Pecnybimka Kanmpikus 22 0,12 82 Pecny6mmka Kanmbikus 0 0
83 UyKoTCKHI aBT. OKpYT 18 0,10 83 UyKOTCKHI aBT. OKPYT 0 0
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Kou-Bo Toas IToruo.i0 Toas
PeiiTuHr Cy0bekt PD M0KapoB, % > | PedATHHT Cyobext PO Josei, o ’
efl. yeJl. 0
84 Henenxwif aBT. OKpyT 16 0,09 84 Heneuxwii aBT. OKpyT 0 0
85 KapauaeBo-Uepkecckas 11 0,06 85 KapauaeBo-Uepkecckas 0 0
Pecny6Gnnka Pecny6iuka

C YU4CTOM HMHTCHCHBHOI'O POCTAa 3HCPIrOBOOPYKCHHOCTHU HACCIICHHA, JKHUJIBIX U

OOIIECTBEHHBIX 3JaHWUW, TEHIEHIIUS 10 KOJMYECTBY <«OAIIEKTPOTEXHHUUCCKUX)
M0’KAPOB, OYEBHUIHO, COXPAHUTCSA IPHU CYIIECTBYIOIIEM IOJOKEHUH IOXKAPHOU
npO(UIAKTUKHU AIIEKTPOYCTAaHOBOK.

B Hacrosimiee BpeMs CIOXKWJIACh CHUTYallMsi, KOT/Ia 3JIEKTPOOOOPYyIOBaHUE TIO
OOJNbIIE YacTH HUKEM HE OOCIY)XMBAeTCS C TOYKH 3PEHHSI €ro IOXapHOU
npopUIAKTUKUA. DJIEKTPUKH Ha OOBEKTaX 3aHUMAIOTCS €ro OOCIy:KMBAHUEM WIH
PEMOHTOM, KOTJa YTO-TO BBIXOJAUT U3 CTpos. B 3TO# CBSI3U, OJHUM M3 OCHOBHBIX
BOIIPOCOB SIBJIIETCS OpPraHU3alMsl CUCTEMAaTHYECKOW MPOPUIAKTUKH IOXKApOB OT
AIEKTPOOOOPYIOBAaHUS JKWJIBIX M  OOIIECTBEHHBIX 3JaHUM C TMPUMEHEHHUEM
TEXHUYECKUX CPEJCTB.

B cootBercTBum co cratbein 4 Texuuueckoro periiamenta TamMoKEHHOTO COr3a
(TP TC 004/2011),

HU3KOBOJIbTHOE O0OpYJOBAaHHE HOJIKHO OBITH pa3pabOTaHO M M3TOTOBJIEHO TaKUM

«O 0e30macHOCTH  HU3KOBOJIBTHOTO  O0OpYAOBaHUS»
o0pa3oM, 4TOOBI PU TPUMEHEHUH €T0 TT0 HA3HAYEHUIO U BBITIOJIHEHUH TPEOOBaHUH K

MOHTAaXY, AKCIUTyaTaIuu (MCTIONTE30BAHMIO), XPaHEHHUIO, MEepPEBO3KE
(TpaHCIOPTUPOBAHUIO) U TEXHUYECKOMY OOCHY)KMBAaHHIO 3TO O0OpYJIOBaHUE
o0ecrieuynBajgo: OTCYTCTBHE HEIOMYyCTHMOTO PHCKAa BO3HHUKHOBEHHS TOBBIMIEHHBIX
TEMITepaTyp, MYTOBBIX pPa3psSi0B WM HW3IIYYCHHH, KOTOpPHIE MOTYT IPUBECTH K
MOSIBJICHUIO OMACHOCTEW, OTCYTCTBHE HEIOMYCTUMOIO pPHCKa TpPH IMeperpyskax,
aBapUIHBIX PEKMMAaxX M OTKa3aX, BHI3BIBAEMBIX BIUSHUEM BHEIIHUX U BHYTPEHHHX
BO3JcHCTByOmMX (akTopoB. Takke B JaHHOW CTaTbe YCTAaHOBJIEHO, 4YTO
HU3KOBOJBTHOE OOOPY/IOBaHUE JIOHKHO OBITh pa3pabOTaHO M M3TOTOBJICHO TaKUM
oOpa3oMm, 4YTOOBI OHO HE SBJSJIOCH HMCTOYHMKOM BO3HUKHOBEHHS TIOXKapa B
HOPMAJIBHBIX U aBAPUUHBIX YCIOBUSIX PAOOTHI.

ANEKTPOOOOPYIOBaHNUE HE

B OonpmmHCTBE ciydyaeB, TMoOcie MOHTaXa,

noaABCPracTcs HpO(l)I/IJ'IaKTI/ILICCKI/IM OCMOTpaMm, TEXHUYCCKOMY KOHTPOJIIO,

OOCIY>KMBAaHUI0O M PEMOHTHO-TIPEAYNPEAUTENbHBIM MepornpusatusaM. OgHako co

BPpEMCHEM C HUM HIPOUCXOOAT OTPHLATCIIBHBIC M3MCHCHM. yXYJIHICHI/IC COCTOAHUA
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AJIEKTPOOOOPY/IOBAaHUS ~ TPHUBOJUT K  HEPAIMOHAILHOMY  HWCIIOJIb30BAHUIO
ANEKTPUYECKON PHEPTUU U TMOBBIIICHUIO YPOBHS MOXXKApHOW OMAaCHOCTH, a, 3HAYMT,
TpeOyeT 3a HUM CUCTEMaTU3WPOBAHHOIO HAOJIIOACHUSI.

B cootBercTBUM ¢ DenepanbHbIM 3akoHOM OT 21 mekabpst 1994 r. Ne 69-03
«O moxapHOW 0Oe3omacHOCTH», NPOPUIAKTHKA T0KAPOB — COBOKYITHOCTH
MIPEBEHTUBHBIX MEp, HAMPABICHHBIX HA UCKIIOYEHUE BO3MOXKHOCTH BO3HUKHOBEHUS
M0KapoB U OTPAHUYEHUE UX MOCIIEICTBUM.

[Tox cuctemoii mpoHIIaKTUKHU TTOKapHOU 0€30MaCHOCTH AJIEKTPOOOOPY10BaHUS
JKUJIBIX M OOIIECTBEHHBIX 3/IaHWK TOHUMAIOTCS PETYJISIPHBIC, BBIMOJHIEMBIC IIO
3QITAHHOM MporpaMMe HaOIIOJEHUS 3a YKCILTyaTHPYEMBIM 3JIEKTPOOOOPYI0BAHUEM,
MO3BOJIAIONINE ONPEACNSITh €ro (pakTUueckoe COCTOSIHUE, MPOUCXOJAIIMEe B HEM
MPOIIECCHl U TPOTHO3UPOBATh M3MEHEHUE COCTOSIHUS TOJ BIIMSIHUEM pPa3IAYHBIX
dakTopoB. Takue HaOMOASHUS HEOOXOAWMBI, B TIEPBYIO oOuepelb, s
AIEKTPOOOOPYI0BaHUS OOBEKTOB C MACCOBBIM IIPEOBIBAHUEM JIFOJICH.

[ToxapHast 6€30MacHOCTh OOBEKTOB PA3IUYHOTO HAa3HAYEHUS B 3HAYUTEIHHOM
CTEIICHU ONPEACIISIETCS COCTOSIHUEM JKCILUTYyaTUPYEMOTO 3JIEKTPOOOOPYIOBAHUS U
AIEKTPOYCTAHOBOK.

OCHOBHBIM  HalpaBJIC€HHEM B OO0ECHEYCHUH TMOXKapHOW O€30MacHOCTH
AKCIUTYaTUPYEMOT'O  3JICKTPOOOOPYAOBaHUS SBISICTCS MAaKCHMAJIbHO BO3MOXKHOE
CHIDKEHHE BEPOSITHOCTH BOSHHKHOBEHUS MOXKapa OT AJIEKTPOYCTAHOBOK B 1I€JIOM U OT
OTJIEJIbHBIX AJIEKTPUUECKUX U3ICTUM.

TaM, T71€ €cTh KOHTaKTHBIC COEAUHEHUS B DJEKTPOCETSIX, MPOIIECC OKUCICHUS
METAJLTHYECKUX TMOBEPXHOCTECH OSJEKTPOKOHTAKTOB M TOSBICHUS J1e(PEKTOB
HenpepbiBeH. be3 J0CTaTOYHOW TEXHUYECKOM OCHAIEHHOCTH M ITOJATOTOBJIEHHOTO
nepcoHajga B OOJBIIMHCTBE CIy4aeB HEHCIPABHOCTH 3JICKTPOOOOPYIOBAHUSI MOMKHO
OOHApPYX UTh TOJBKO MO XapaKTEPHOMY 3amaxy WIM OOYIJICHHOM 3JEKTPOU3OJISAIINH,
YTO XapaKTEPHO JIJIsl aBapUMHBIX JE(EKTOB yKe Ha MOKAPOONACHON CTaIUH.

Bo3nukHOBeHrE NePEKTOB SIAECKTPUUCCKUX IEMEHd W IEKTPOOOOPYIOBAHUS —
3TO €CTECTBEHHBIH MpoIiecc, K KOTOPOMY HEOOXOIUMO OBITh TOTOBBIMHU.

B Hacrosiiee Bpemsi MOSBWJIMCh HOBBIE TEXHHUYECKHE CpEJICTBA,
MO3BOJIAIONINE BBHIBECTH MPOPUIAKTHKY TOXKAPOB OT 3JIEKTPOOOOPYIOBAHUS B

KUJIBIX U O6I_HCCTBCHHBIX 3JaHUAX Ha HOBBIM YPOBCHBL.


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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K oOciayxuBaHUIO 3JIEKTPOYCTAaHOBOK JOMYCKAIOTCS KBaJIM(DUIIMPOBAHHBIC
CIEUUAIIMCTBI, HMMEIOIINE Tpynmy Mo 3JekTpoOe3onacHocTu He Hiwke I,
MOATBEPKIECHHYIO COOTBETCTBYIOIIUM YIOCTOBEPEHHUEM.

OO6cnenoBaHre AJIEKTPOYCTAHOBOK JIODKHO TMPOU3BOAUTHCS COBMECTHO C
KBTI (PUITUPOBAHHBIM EPCOHATIOM AIEKTPOTEXHUYECKOTO X035IUCTBA,

OTBETCTBEHHBIM 3a 00CTy>KHUBaHUE IICKTPOOOOPYIOBAHUS 31aHUS.
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1. Ob6aacTs npuMeHeHUst

Hacrosimue Metoanueckre peKoMEHIaIuu ONpenessitoT o01ue MOoJ0KEeHUs 0
OpraHu3alnuu NpOQUIAKTHUKU TO0XApPOB OT 3JIEKTPOOOOPYIOBAaHUS B KUJIBIX U
OOIIECTBEHHBIX 3IAHUSIX C TPUMEHEHUEM TEXHUUECKUX CPEICTB.

Hacrosime MeTtoauueckue peKOMEHAALMHU MpPEJHA3HAYEHbl [JIsi OpraHoOB
WCIIOJTHUTEIILHON BiacTH CcyObekTOB Poccuiickoit denmeparini, OpraHoB MECTHOTO
caMOYIIpaBJICHUs, OpraHu3aliil 0 peanu3aly MOJHOMOYMA B 00JIACTH MOKApHON
0€30MacHOCTH, a TaKKe COOCTBEHHUKOB (apeHAATOPOB) KHUJIBIX JOMOB (KBapTHD).

OCHOBHBIMH ~ 33JjadyaMM  OpPTraHOB  HCIOJHUTEJIBHON BJIacTU CyOBEKTOB
Poccuiickont ®enepanyn, OpPraHOB MECTHOIO CaMOYNPABICHUS, OPTraHU3aLNM,
Ha pPEIICHHE KOTOPBIX HAaIpaBiieHA MPO(WIAKTUKA IMOXKAPOB B KUIbE, SBISIOTCA
oOyueHue HaceJIeHHsI MepaM MoKapHOH 0€30MaCHOCTH, OCHOBAM I0Kapo0e30MacHOro
NOBEJICHUS, a TaK)Ke MHPOPMHUPOBAHUE HACETICHHS O MEpax MOKapHOU OE€30MaCHOCTH.

Hacrosdmme Meroguueckue peKOMEHJAUMU MOTYT  OBITb  MPUMEHEHbI
COOCTBEHHHKAaMHU JOMOB (KBapTHp) M apeHIAaTOpAMH MMOMEIIEHUN I MPOBEACHUS
CaMOCTOATENbHOM TMEPBUYHOM OIIEHKM COCTOSIHUSL TIOKapHOM  0e30MacHOCTH
HKCILTYaTUPYEMOTO 3JIEKTPOOOOPYI0BaHUSI.

B Hacrosmmx MeToanyecknx peKOMEHIAUMIX N0 TEXHUYECKUMU CPEICTBAMU
npo(UIaKTUKK TOKapOB MOHMMAIOTCS allaparbl 3alIUThl 3JEKTPUUECKUX LIETIEH,
TEIJIOBU3UOHHAS JUArHOCTUKA, TEPMOMHANKATOPHI U TEPMOCUCTEMBI.

Hacrosimue meToauyeckue pEeKOMEHIAlMU He SBISIOTCS PYKOBOACTBOM IO
IIPOEKTUPOBAHUIO JIEKTPOYCTAHOBOK 3[JaHUM M MOHTAXy anmnaparoB 3JIEKTPUUYECKON
3aIUATHI U IPYTUX TEXHUYECKHUX CPENICTB.

[IpoekTupOBaHKE U MOHTaX JIEKTPOYCTAHOBOK 3/IaHUI JTOJKEH IPOBOJUTHCS B
COOTBETCTBUHU C JICUCTBYIOIIMMHA HOPMATUBHBIMHU JTOKYMEHTAMH.

Hacrosime MeTtoguyeckue peKOMEHAAIMM He SBISIOTCS HOPMATHUBHBIM

JOKYMEHTOM.
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2. OcHOBHBIE YJIEKTPOTEXHUYECKUE PUYNHBI I0KAPOB
OT 3JICKTPOOOOPYAOBAHMSA

[ToxxapHass 0€30MacHOCTh OOBEKTOB PA3IMYHOIO HA3HAYEHHS, B TOM YHUCIE
KHUJIBIX W OOIIECTBEHHBIX 3/aHUM B 3HAUYUTENBHOM CTENEHH ONpeAesseTcs
COCTOSIHUEM JKCILTYyaTHPYEMOTO 3JIEKTPOOOOPYAOBaHUS U AIIEKTPOYCTAHOBOK.

3HaHUEe TEXHUYECKUX TMPUYMH IMOKApPOB OT DJIEKTPOYCTAHOBOK MO3BOJISET
Oprann3oBath 3(HEKTUBHYIO CUCTEMY MOKAPHO-MPOYUIAKTUIECKUX MEPOIPHUITHIA.

K mpuurHaM nokapoB JIEKTPOTEXHUUYECKOTO XapaKTepa OTHOCSTCS:

- KOPOTKOE 3aMbIKaHHUE;

- Ieperpy3Ka 3eKTPUUECKUX LeTel;

- 0OJIBIIIOE IEPEXOTHOE COMPOTUBIICHUE;

- UICKpPEHHUE;

- QIIEKTpUYECKas IyTa;

- IEpEHATIPSKEHHUE ANEKTPUUECKON CEeTH.

Kpome Toro, He0OXOAMMO YUYUTBIBATH, UYTO MEPEHANPSIKEHUE AIIEKTPUUECKON
CeTH, OOJIBIIOE MEPEXOAHOE COMPOTUBIICHUE U NEPErpy3Ka LM MOXKET NMPUBECTH K
KOPOTKOMY 3aMBIKaHHIO, BO3HUKHOBEHHIO OJJIGKTPUYECKOW Iyrd, U HA00OpPOT,
KOPOTKOE 3aMBIKaHHE MOXET MPHUBECTH K TEPerpy3Ke JIIEKTPUUYECKOW CEeTH, K
UCKPEHHIO, 00pa30BaHUIO IEKTPUUYECKOMN TyTH, K IEPEXOTy IIEKTPUUECKOTO TOKA Ha
METAJUTMYCCKHIE 3a3eMJICHHBIC KOHCTPYKIMH U T.1. [3].

To ectb, oqHU aBapuilHble PEXUMBI, MOTYT INEPEXOAUTH B Jpyrue Ooiee

OIMaCHBIC OTHOCUTCIIbHO BO3MOKHOCTHU BOSHUKHOBCHHUA I10KAPOB.

Kopomkoe 3amvikanue

Cpenu mnOpvYMH TOXAPOB  AJIEKTPOTEXHUYECKOTO  XapakTepa KOPOTKOE
3aMBIKaHUE SBISIETCS CAMBIM PACTIPOCTPAHEHHBIM, XOTSI HEPEJIKO OHO MOXKET OBITh U
CJIEICTBUEM KaKOU-TMOO APYyroi aBapuiHON CUTyaIlMU B DJIEKTPUYECKOH IIETIH.

KopoTkoe 3aMblkaHHE€ B DOJEKTPUUECKHMX LEMSAX MOXKET BO3HUKHYTH B
pe3ysbTaTe 3aMbIKaHUS MEXIY (Da30BBIM W HYJIEBBHIM MPOBOAHUKAMHU, 3aMbIKAHUS
(a30BOro MPOBOIHHMKA Ha «3eMTio» [3].

NHbIMU  ciiOBaMH, KOPOTKO€ 3aMBbIKAHME BO3HHMKAET IIPU COCAUHECHHU
AJIEKTPUYECKUX MPOBOJAOB C HAPYLICHHOW U30JISIUUEN, COTPUKOCHOBEHUHU MPOBOJIOB C

MCTAUNIMYCCKUMHU  3a3€MJICHHBIMHM  KOHCTPYKIUSAMU 3JIaHI/II\/’I U COOPYKCHHH,



17

MOIAIAHUM HAa OrOJICHHBIE MPOBOJA MOCTOPOHHUX METAJUIMYECKUX NPEAMETOB,
npoboe OOyrJeHHON WM HApYIICHHOW W30JAIMA TPOBOAOB H  JAPYTHX
ANEKTPOYCTAHOBOYHBIX U3JICIIHM.

IIpy KOPOTKOM 3aMBIKAHMM MTHOBEHHO MHOTOKPAaTHO YBEJINYMBAETCS CHUJIA TOKA
B LENH, NPOUCXOOUT 3HAYUTEIBbHOE BBIACICHUE TEIUIA, 3HAUYUTEIBHO BO3PACTAET
TeMIIEpaTypa TOKOIMPOBOJSIIMX KW, YTO MPUBOJHUT K PACIUIABICHUIO HW3O0JISILUN
AIIEKTPUYECKUX IPOBOJOB M Kabeiled M €€ NOCIEIyIUIEMY BOCIUIAMEHEHUIO.
KopoTkoe 3aMblkaHue, KaK MPaBHIO, CONMPOBOXKAACTCS XJIONKOM, PacIUIaBICHUEM
MeTajula MPOBOJHUKOB U BBIOPOCOM pACKAJICHHBIX YaCTUIl U3 30HBI KOPOTKOTO
3aMBIKaHUs C TIOCJIEAYIOIINM BOCIUIAMEHEHUEM OKPYKAIOIIUX [IPEAMETOB.

Haubonee pacnpocTpaHeHHbIE NPUYMHBI, MO KOTOPHIM MOXET MPOU30UTH
KOPOTKOE 3aMbIKaHHE B KBAPTUPE, JOME, OOIIIECTBEHHBIX 3/TaHUSIX — 3TO TTOBPEXKICHUE
y3ossinuu. 11loBpexenne n30isuu Jaie BCero NpOUCXOIUT B MECTax, I'I€ MPOBOJIa
neperudaroTcs. Takke K MOBPEXKACHUIO U30JISIUN MOKET IPUBECTH TIEPEKPYUNBAHUE
MPOBOJIOB, CrUOaHWE IMPOBOJIOB TMOJ] OCTPHIM YIJIOM, TMOBPEKICHUE H30JISALIUN
MPOBOJIOB MPU MPOBEICHUM PEMOHTHBIX paldoT [4]. M3onauuio MOTryT MOBPEIUTH
TPBI3YHBI WM JOMAIIIHUE XUBOTHBIE. Elie ogHa mpruYrHA KOPOTKUX 3aMbIKAHUN —
IIEPErPeEB U, KAK CIIEJICTBUE, Pa3PYLICHUE U3OJISLINHU.

HcrounnkaMu 3aXuraHvsi NpPU KOPOTKUX 3aMBIKAHHUSAX MOTYT SIBIIITHCS
packaneHHble (TOpsIIUe) YaCTUIIBI U KaIUTd MEeTajljla TP PacIUIaBICHUH B aBapUMHBIX

peXKUMAX KUJI IPOBOJIOB (Kabeseil) win npu pa3pyuieHun dIEKTPOIPruOOpOB.

Ilepezpy3ka 3nekmpuueckux cemeil

CoBpeMEHHBIE KBapTHpPbl M JOMa HACBIIIEHBl MHOXECTBOM JJIEKTPUYECKUX
npubopoB. YacToil NpUYMHON BO3HUKHOBEHUS TIOKAPOB SBISIETCA TIEperpysKa
AIEKTPOCETEN.

[Ieperpy3koii Ha3pIBa€TCs TAKOE ABJIEHUE, IPU KOTOPOM B AJIEKTPUUYECKON CETH
BO3HHMKAIOT TOKOBBIE HATPY3KH, IPEBBIIAOIINE IJTUTENBHO JOITYCTUMBIE.

HaunlGonee gacToii mpuuarHOMN, BBI3BIBAIOIIEH TIEPETPY3KY dIEKTPUUECKUX TeTei
B ’KWJIBIX U OOLIECTBEHHBIX 3/1aHUSX, SIBISETCS BKIIOUEHUE B DJIEKTPUUECKYIO CETh HE
NPEAYCMOTPEHHBIX PAcYETOM MOIIHBIX MOTPEOUTENEe DIEKTPOIHEPTUU WU
BKJIIOYEHHE B OJHY PO3ETKY HECKOJIbKO OBITOBBIX MPUOOPOB OOJBIION MOIIHOCTH

OJIHOBPEMEHHO.
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B pesynbrare meperpy3kud MTpOBOAA HArPEBAIOTCS, BBIACISICTCS OOJBIIOE
KOJIMYECTBO TEIIa, MOTYT IUIABUTHCS KHUJIbI TPOBOJIOB — 3TO MOXKET CTaTh MIPUUUHOMN

KOPOTKOI'O 3aMbIKAHN:, BOGHUKAIOT UCKPHBI U KaK CIICACTBHUC I1OKAP [5]

boavwoe nepexoonoe conpomuenenue (n10xoi KOHMAKm)

Bonpmoe mepexomHOe COMPOTHUBICHHE — JTO COMPOTHUBICHHUE YYacTKa
IEKTPUUECKON IIETTH B MECTE COCTUHEHUS OTJCITHHBIX JIEMEHTOB (MECTa COCTUHCHUS
MPOBOJIOB, MOJICOCAMHEHUSI UX K DJEKTPONPUEMHHUKAM, KOHTAKTHBIM dJIEMEHTaM U
T.II.) B KOTOPBIX, MPU HEMPABWILHOM HMX HUCIOJHEHHUH, CONPOTUBJIICHUE BBIIIE IO
CPABHEHUIO C CONPOTHUBJICHUEM JICKTPUUECKOM IETH J0 dTUX YY4aCTKOB M MOCIIe HUX
[3].

Hanbonee yacto OomibIIne nepexoHble COMMPOTUBICHUS BO3HUKAIOT B MECTax
COEJIMHEHUS MPOBOJIOB MEXKTy CO00i1, KOTJ]Ja BMECTO MAalKU, CBAPKH, OIPECCOBKU UITU
32KUMOB TOJ OOJITHI TPUMEHSIOTCSI CKPYTKU MPOBOJIOB (OCOOCHHO ONacHa CKpyTKa
IIPOBOJIOB C ATTFOMUHUEBBIMU U METHBIMU JKUJIAMU ), B MECTAX MOAKIIOYEHUS POBOIOB
K anmaparam 0e3 CHEeIUalIbHBIX 3KMMOB W HAKOHECYHHKOB, B BBIKIIOUATENX,
IITETICEIBHBIX pa3beMax (PO3eTKax, BWJIKAaX) Ha KOHTAKTHBIX DJJIEMEHTaxX MpH
CHW)KCHUM TIPUJIaraeMbIX JJI BKIIFOUEHHS YCWIINM, HETOBKIIOYCHUS, MTOATOPAHUS U
T.I., B MECTaX KOHTAKTOB, BBIMOJHEHHBIX C MOMOIIbIO PE3hOOBBIX COCAMHEHUN B
AIEKTPOOOOPYIOBAaHUH, B KOTOPOM B TIpoIllecce padOThl MPOM3OILIO OCIabJICHHE
KOHTaKTa.

HemocpencTBeHHBIM HCTOYHHUKOM 3a)KUTAHUS B OTOM CIIydae MOTYT OBITh:
DJIIEMEHTHI DJIEKTPOYCTAHOBOK, HArpeThle JIO BBICOKOM TeMIIepaTyphl TEIIOM,
BBIJICJICHHBIM ~ DJIEKTPUYECKUM TOKOM B  MecTe OOJBIIOr0  MEPEXOJHOTO
COMPOTHUBJICHUS; DJIEKTPUUYECKHUE WCKPHl WM YaCTUIBl PACIUIABIEHHOTO U
HAKaJICHHOTO METalJIa, BO3HUKAIOIINE B MECTE «TUIOXOT0» DJICKTPUIECKOTO KOHTAKTA.

Kpome Toro, 00ib110€ MEPEXOTHOE COMPOTUBICHUE MOMKET ObITh MPUYMHOMN

BO3HHUKHOBCHHUA KOPOTKOI'O 3aMbIKAHMA.

Hckpenue (0yzoeoii npoooit)

Uckpenne (myroBoil mnpoOOW) B DJIEKTPOYCTAaHOBKAX — O3TO BechbMa
pacnpoCcTpaHEHHOE SIBJIEHUE U MPOUCXOJUT KaK MPU HOPMAJIbHOM paboTe OTAEIIbHbBIX
notpeduTenel 3NEeKTpUUYECKOW SHEpPruu, 4dalle BCero NnpubOOpOB HMEIOLINX

KOHHCKTOpHBIﬁ QJICKTPOABUIATCIIb IIPHU HCIVIOTHOM IPUIICTAHHNH K HUM IICTOK, TaK U
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B aBapUHOM pPEXHME PadOTHhl 3JICKTPONMPUOOPOB, B MECTax HEKAUYECTBEHHOTO
MPUCOCIUHEHUS TIPOBOJOB K TOTPEOUTENSIM DJICKTPUUYCCKON DHEPTUU, TPpHU
CONPUKOCHOBEHHH OTJICJIbHBIX YYacTKOB IPOBOJOB MEXKIy CoOOM WM C
3a3€MJICHHBIMM KOHCTPYKIIMSMHU U T.1. [3].

[Ipy wWCKpeHMH TPOUCXOAUT OOpa30BaHME HCTOYHUKOB  3a)KUTaHMUS,
o0JaIaroMX YHEPTUEH U TEMITePaTypOi JOCTATOYHBIX JIJIST BOCTIAMEHEHHSI MHOTHX
TOPIOYMX BEIIECTB U MATEPHUAJIOB.

HckpoBoil pa3psia MOKeT 00pa30BBIBATHCS MPU HM3JIOME KHUJIBI Kabens u3-3a
YCTaJOCTH METajljla, pa3pbiBa MPOBOJHUKA IMPU YPE3MEPHOM PACTSHKCHUHU Kades,
00 TIPU MOBPEXKICHUH >KUJIBI IIOCTOPOHHUM TpeaMeToM. B moBpexaéHHON Kuiie
BO3HUKAET MaJjblil 3a30p, MpOOMBaeMblid pabO4YMM HaNpPSHKEHHEM, MO3TOMY TOK IO
TakoMy KaOeJto MNpOJ0JDKAET MPOTEeKaTh, W OCTAETCsl OJM30K K HOMHUHAIBHOMY
3Ha4YEHMIO0. B 3a30pe BO3HUKAET IyrOBOM pa3psiji, COMPOBOXKAAOIIMNICA MHTCHCUBHBIM
BBIJICJICHUEM TEILIa, YTO MPUBOJIUT K JAIbHEUIIIEMY pa3pyIISHUIO N30SI KaOes u

CT'0 BO3IOpPaHHUIO.

Inexkmpuueckan oy2a

DnekTpudeckas ayra odpasyercs B pe3yJbTaTe YCTOMYHMBOTO AJICKTPUUICCKOTO
pazpsga MEXIy ABYMS METAUIMYECKUMM DJIEMEHTAMH JJICKTPUUECKOW YCTAHOBKH,
HMMEIOIIMMHU Pa3HbI€ MOTEHIMANIBI. B 2JIeKTpUUeCKOn Ayre MPOMCXOAUT HHTCHCUBHAS
MOHM3AIMSI TA30BOTO MPOMEXKYTKA, IUIABJICHUE W TOopeHue Mmetamia. Kpome Toro,
MPOUCXOJUT HWHTEHCUBHOE pa3OpbI3TUBAHUE PACIUIABICHHBIX YacTHUI[ MeTasia,
MMCIOIITMX OOJIBIIION 3arac TEIJIOBOM HSHEPruu, KOTOphIE IOmNajas Ha TOPIOYHE
MaTepuajabl, MOTYT 3aXKe4b MX. OJJEKTpUYECKas Jyra HMEET OYE€Hb BBICOKYIO
temmepatypy (1500-4000 °C) u MOKET BOCIUIAMEHUTH MPAKTUYSCKU JTFOO0M roprounii
MaTepuaj, CONPUKACAsACh C HUM HEMOCPEACTBEHHO, a TAKXKE MOCPEICTBOM JTyYUCTON
TETUIOTHI.

YcerounBass  JJIGKTpUYECKas  Jyra HMHOTJA  MOXET  BO3HHMKATh B
anekTponpoBoaax. IIpu anekTpudeckor Ayre mo HensiM MPOTEKAT TOKA KOPOTKOTO
3ambikaHus. [ToaToMy npu 0Opa3oBaHUU PIEKTPUUECKON TyTU B aBAPUIHOM PEKUME
B DJICKTPUYECKON IIEMU BO3HUKAIOT BTOPUYHBIC (MTOOOYHBIC) SIBJICHUS, XapaKTEPHBIC
JIJIs KOPOTKOTO 3aMbIKaHusl. B ciydasix, He MpelyCMOTPEHHBIX HOPMAJIbHBIM PEXKHUMOM
AKCIUTyaTalllK 3JIEKTPOYCTAaHOBOK, BOBHUKHOBEHHE AJIEKTPUUECKOM AYTU Yallle BCEro

MPOUCXOIUT MPU KOPOTKOM 3aMbIKaHUH [3].
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Ilepenanpsaicenue 6 31eKmpuieckoll yenu

[lepenanpspkeHue MOKET BO3HUKATh: MPH  KOPOTKUX 3aMbIKAHUAX; IPHU
MOMaJaHUK «BBICOKOT0» HANpPSDKEHUs HAa HHU3KOBOJBTHBIE CETH; MPU TPO3OBBIX
paspsiax; 3JIEKTPOMAarHUTHOM UHIYKIIUU U .

[TokapHasi OMacHOCTb TEpPEHAIPSKEHUsSI, B 3aBUCUMOCTH OT KOHKPETHBIX
YCJIOBUH, MOXKET TPOSBISATHCS B  CICAYIONIEM: TOBBIIICHHUH BEPOSITHOCTH
BO3HUKHOBEHHUS KOPOTKOTO 3aMBIKAHUS; YBEIWYEHWHU TOKOBOM HArpy3ku Ha
OTIIEJBHBIX Yy4YacTKaxX »dJIEKTPUYECKOM 1enM U BO3MOXKHOCTH BO3HHUKHOBEHUS
neperpy3Ku; MOBBIIIEHNUN TEIIJIOBBIICTICHUS B 3JIEKTPOHATPEBATENbHBIX YCTPOUCTBAX;

ITOBBINICHHUH BCPOATHOCTH BOSHUKHOBCHUA aBapHﬁHBIX PCKUMOB B BHGKTpOHpI/I60an

3]

Henpasunvnaa kcnayamayus, KOHCMPYKMUGHbIE HEOOCMAMKU U
HEeUCnPAGHOCMU IJ1IeKMPOU30eIULL

[ToxxapHast 0e30MacHOCTb  JJEKTPUYECKUX MPUOOPOB  HAlpaBieHAa Ha
oOecrieyeHue NMpakTUYeCKO HEBO3MOXKHOCTH 3aropaHusi, Kak caMoro M3eNus, TaK 1
OKpY)Karole ero cpeapl, UTO JOJDKHO OO0ECIeUrBaThCid  KOHCTPYKIUEH
AJIEKTPOINIPUOOpa, BHIOOPOM  KOMIUICKTYIOIIMX M3JEIUH W MaTepualioB ¢
TEMIIEPAaTypPHbIMU XapaKTEPUCTUKAMH, COOTBETCTBYIOIIMMH TEIUIOBOMY PEXUMY
paboTsl. [Ipu 3TOM XapakTepuCTUKaMU MOXKapOoOE30MaCHOCTH SBISETCS COOTBETCTBUE
TEMIIEpaTypbl Ha OCHOBHBIX 3JEMEHTaX 3JIEKTPUYECKOro MHpubopa JOMyCTUMBIM
3HAYEHUAM, KaK B paboyeM, Tak U B aBApUHHOM PEKUME €ro padboThI.

BoO3HUKHOBEHHE MOXApOB OT JJEKTPUUECKUX MNPUOOPOB MOXKET OBITh
OOyCNIOBJIEHO: ~ KOHCTPYKTMBHBIMH  HEJOCTaTKaMH,  HapylIeHHMEM  IpPaBUI
AKCIUTyaTallMM; HEKAUeCTBEHHBIM HHEProcHa0KeHHEeM (pe3KUMH  KoJeOaHUsSIMU
HaIpsHDKEHUS B AJIEKTPUYECKOM CETH, YTO MOKET NPUBECTH K BO3HUKHOBEHUIO
aBapUIHBIX PEKUMOB).

OCHOBHBIMH IPUYMHAMU BO3HUKHOBEHUS MOKAPOB OT JIEKTPUUECKUX U3AEITHMA
SBIISIIOTCA: KOPOTKOE 3aMblKkaHWE B NpuOOpax MW IIHypaX NHUTaHUs, OOJbBIIOE
NIEPEXOAHOE CONTPOTUBIIEHHE, TEPETPY3Ka, HCKPEHHE, HAPYIICHHUE TEIJIOBOTO PEKUMa
paboThl  anekTpornpubopa  (YXYALICHHBIM  TEIJIOOTBOJ),  HEMOCPEACTBEHHOE
CONPUKOCHOBEHHE HArpeThiX MOBEPXHOCTEH 3IEKTPONPUOOPOB C TOPIOYUMHU

MaTepuaJiaMH; BO3JCMCTBHE  TEIUIOBOTO  W3JIy4deHUs Tnpubopa (Hampumep,
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AJIEKTPOOOOTpEeBaTENs) Ha TOPIOYME MAaTEPHAbl; BBIIET PACKaJCHHBIX YACTHII,

00pa30BaBIINXCS B PE3YNIbTATEe aBaPUIHOTO pexuma [3].

3. Opranu3anusi npoQPUIAKTHKH MOKAPOB
3.1. O01mmne MoJI0KeHUS

Opranuzanus MPO(PHIAKTUKA I10’KapoB oT JKCIUTYaTUPYEMOTO
AIIEKTPOOOOPYIOBAHHUS HAXOAUTCA B KOMIECTCHIMM JIMIA, WA YIOPABISAIOMIEH
KOMIIaHMH, OTBETCTBEHHBIX 3a OOECIEUEHHE IOXKApHON OE30MacCHOCTH Ha OOBEKTE
3aIUTHI, €CJIM UHOE HE OIIPENEIICHO PYKOBOJAUTEIIEM OpPraHU3aL1H.

B cootBercTBHM C [15] OTBETCTBEHHBIN JOMKEH UMEThH: TEXHUYECKHUE MMACTIOPTA
OCHOBHOI'O 3JIEKTPOOOOPYJIOBaHUSA, JKypHAJIbl Yy4eTa 3JIEKTPOOOOPYIOBAaHUS C
NIEPEUYHCICHUEM OCHOBHOIO AJIEKTPOOOOPYIOBAHUA U C YKA3aHUEM €0 TEXHUYECKUX
JNAHHBIX, HMHCTPYKLUMU II0 3KCIUTyaTalud M TEXHUYECKHE NacropTa 3aBOJOB-
U3rOTOBUTENEH, cepTU(UKATBl Ha O0O0OpYyJAOBaHME W MaTepuaibl, MOJUIekKAIINe
00s3aTeNIbHON cepTU(HUKALMHI, IPOTOKOJIBI U aKThl HCIIBITAHUN U U3BMEPEHU, PEMOHTA
U TEXHUYECKOTO OOCITYXUBaHUS 000OpYyIOBaHMS, )KypHAI AE(EKTOB U HEMONAI0K Ha
AIEKTPOOOOPYIOBAHNUH, MPOU3BOACTBEHHbIE HMHCTPYKLMM TIO0  SKCIUTyaTaluu
3JIEKTPOYCTAHOBOK, MHCTPYKLUMHU IO TMOKapHOW O€30MacCHOCTH, WHCTPYKLUUHU IO
IpEeIOTBPAlCHUIO U JIMKBUJAIMKM aBapuil. Bce MHCTpyKIMHM pa3pabaTbiBalOTCs C
Y4€TOM BHJIOB BBIMOJIHIEMBIX pa0OT U YTBEPKAAKOTCS PYKOBOJIUTEIEM OpTraHU3ALIIH.
[Topsnok XpaHeHUsI JOKYMEHTAIMN YCTAHABIINBAETCA PYKOBOJAUTEIEM OPTaHU3ALINH.

JIokyMeHTanus JOJDKHA IepecMaTpuBaThes He pexke 1 pasa B 3 roxa.

Bce wu3MeHEHHMs B JJIEKTPOYCTAHOBKAaxX, BBINOJHEHHBIE B  IpoLEcce
DKCIUTyaTalluM, JIOJDKHBI CBOEBPEMEHHO OTpaXkaTbCsl HAa CXEMaxX M 4YepTekax 3a
MOANMCHIO OTBETCTBEHHOTO 3 3JIEKTPOXO34MCTBO € YKA3aHUEM €T0 JOJKHOCTH U JAThI
BHECEHMSI U3MEHEHUS.

CoOTBETCTBUE DIIEKTPUYECKUX CXeM (DaKTUUECKUM HSKCIUTyaTallMOHHBIM
JIOJKHO MPOBEPATHCS HE pexe 1 pasza B 2 roja.

B cootrBerctBum ¢ [15] mpoBepka YCTpPOMCTB 3alllUTHOTO OTKJIIOYEHHS
IIPOU3BOJIUTCS HE peke 1 paza B KBapTall

JIJist IpyTuX anmaparoB 3alUThl PEKOMEHYETCs IPOBOJAUTH MMPOBEPKY HE PEXKE

1 pa3a B kBapTa.
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IIpoBepKy COCTOSIHUSL TEPMOMHAMKATOPOB MU TEPMOCHUCTEM PEKOMEHIYETCS
IpoBOAMTH | pa3 B kBapTal.

TennoBU3NOHHYIO  JMArHOCTUKY  3JEKTPOOOOPYAOBAHUS  PEKOMEHIYETCs
IIPOBOJUTH HE pexke | pasa B roa.

PekoMeHayeTcss MpOBOJUTH BHEIUIAHOBOE NPO(UIAKTHYECKOE 00CIIE0BaHNE
OTACIBHBIX 3JIEMEHTOB 3JEKTPOOOOPYAOBAaHUS IOCHE KAXKAOI0 HMX PEMOHTA WU
3aMCHBL.

Pexomennyercs nepen IMPOBEACHUEM OYEPENHOIO WM BHEIJIAHOBOIO
o0ClIeIOBaHUSI O3HAKOMHUTBCSI C JAHHBIMH HPEIBIIYIIEro 00CIeIOBaHUA. OTO
MO3BOJIUT MPOCIECIUTh TUHAMHUKY I0KApHOM OMAcHOCTH 3JEKTPOOOOPYAOBAaHUSA U
CBOEBPEMEHHO NPENOTBPATUTH MT0KAPOOIACHYIO CUTYALUIO.

HenocpeactBeHHO  IMPO(UIAKTUYECKHMI  OCMOTP  3JIEKTPOOOOpyAOBaHUS
IPOBOAUT KBAJIM(UUMPOBAHHBIN clenuanucT OOCITYXHUBAIOUIEH OpraHu3alnuu
COBMECTHO C OTBETCTBEHHBIM 32 MOKapHYIO IPODUIAKTUKY Ha OOBEKTE.

Bce onepanuu ¢ 31eKkTpoo0opyA0BaHHEM (MOHTAX anmapaToB AJIEKTPUUECKON
3aIlUThl, TEPMOMHIUKATOPOB, TEPMOCHUCTEM, MPOPUIAKTUYECKOE OOCITYKUBAHUE,
PEMOHT, 3aM€Ha) JOJDKHBl IPOBOJAUTH  KBAIM(UUUPOBAHHBIE  CIELUAIUCTBI

00CTy>KHBArOIIei OpraHu3aInu.

3.2. [IpopunakTuyecKue MepoONpUsITUSA

K mnpodunaktuueckuM MEpONpUSATHSIM MO TPEAYNPEKISHUIO IMOXKApOB OT
AIIEKTPOOOOPYTOBAHHUS JKUJIBIX M OOIIECTBEHHBIX 3IaHUI CIIEyeT OTHECTH:

- IEPUOIMYECKUI KOHTPOJIb COCTOSIHUSL M pabOTOCIOCOOHOCTH amnmaparoB
3alUTHI AIEKTPUUECKON CETH;

- IPUMEHEHNE TEPMOUHAUKATOPOB U EPUOANUYECKUN KOHTPOJIb UX COCTOSIHMS,

- IPUMEHEHHUE TEPMOCHUCTEM,;

- IEPUOINYECKOE IpOBEICHNUE TETUTOBU3MOHHOM JIMArHOCTUKH
HKCIUTYaTUPYEMOTO 3JIEKTPOOOOPYI0BaAHUS;

- KOHTPOJIb COCTOSTHUS UCIOJIb3YEMBIX 3JIEKTPONPHUOOPOB, FIMEKTPONPOBOIKH U
AIIEKTPOYCTAHOBOYHBIX U3CIHUH.

CrnemyeT OTMETUTH, YTO TEpe MEPBUIHON YCTAHOBKOW TEPMOMHINKATOPOB Ha

DJIEMEHTHI 3JIEKTPOOOOPYNOBAaHUS HEOOXOAMMO COOCTBEHHHKY 3JIEKTPOYCTAaHOBKU
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WIM  OKCIUTyaTUPYIOLEH  OpraHuM3alud  pa3padoTarb  MPOEKT  MOHTaXa
TEPMOMHIUKATOPOB C YKa3aHUEM TOYEK UX MOHTaXa U THUIIOB.

[IpoekT MOHTa)xka TEPMOMHAUKATOPOB JOJKEH OBbITh BKIIOYEH B IEpEUYEHb
OCHOBHOM TEXHHYECKOU JOKYMEHTAIMHU 3alUIIAeMOM SJIEKTPOYCTAHOBKH.

[Ipu nmocnenyronmemM MOPOBEICHUM PEMOHTHBIX paboOT ¢ 3aMeHOM
TEPMOUHANKATOPOB JOJHKHO OCYIIECTBISITH B COOTBETCTBHM C TpeOOBaHUSIMH,
pa3pabOTaHHOTO MPOEKTa MOHTAXKA.

Y cTaHOBKY TEPMOUHIUKATOPOB JIOJIKEH MPOU3BOIUTH IEPCOHAN, JOMYIIECHHBIH
K paboTe B JIEUCTBYIOIIUX SJEKTPOYCTAHOBKAX, UMEIONINI HEOOXOAUMbIE 3HAHUS U
HaBBIKM MOHTaa TEPMOUHIUKATOPOB.

MoHTaX TEPMOMHAMKATOPOB, CIEAYET MPOU3BOAUTH HAa OTKIOYEHHOM
AIEKTPOOOOPYI0BaHNH (HAIpUMEDP, BEIBECHHOM B PEMOHT, PU NEPUOIUYECKOM HIIU
BHEIUUIAHOBOM TEXHUYECKOM OOCIy)XMBaHMM WM T.1.) ¢ coOmonenueM [lpaBun no
OXpaHe TpyJAa IPHU IKCILTYaTALMUH dJIEKTPOYCTAHOBOK.

TepMOMHIMKATOPBI, IPEUMYLIECTBEHHO, CIEAYET pa3MenlaTh Ha KOHTAaKTHBIX
COEJIMHEHUSX U KOHTAKTaX PaclpeeInTENbHbIX YCTPOMCTB; JOMYCTUMO Pa3MEICHHE
Ha KOpIycaX HEKOTOPOro 3JIEKTPOOOOpYJOBaHUs, a TaKKe HHBIX 3JIEMEHTax
AIIEKTPOYCTaHOBOK.

TepMouHIUKATOPBI HEOOXOAMMO pa3MeENIaTh TaK, YTOObI OHU OBLIM XOPOIIO
BUJHBl TPU BU3YyaJIbHOM KOHTPOJIE COCTOSIHMSI TOXapHOM  0e30macHOCTH
AIIEKTPOOOOPYIOBaHUSA, B YACTHOCTH, TEPMOUHIUKATOPHBIE HAKJIEHKU CIeayeT
pa3MelaTth TakuM 00pa3oM, YTOObl TEPMOMHIMKATOPHBIE METKH TEeMIEpaTypHOM
mIKanbl ObUIM  XOPOLIO BHUJAHBI MpPHU MPOBEIECHUU BU3YAJIBHOTO OCMOTpa
AIEKTPOOOOPYTOBAHUS.

[Ipu pa3mMenieHMH TEPMOUHAMKATOPOB cjeayeT u30eraTb KOHTaKTa MX
MOBEPXHOCTU C 3JEMEHTaMH, KOTOPbIE CIIOCOOHBI BBI3BATh MX IOBPEXKACHHE B
pe3ynbTaTe MEXaHMYECKOTO BO3ACHCTBUS.

[lepen MOHTa)KOM TEPMOMHIMKATOPHBIX HaKJIEEK, HEOOXOUMO MPOU3BECTH UX
BHEIIHUM OCMOTP Ha MPEAMET OTCYTCTBUS IOBPEXKICHUW. TEpMOUHIUKATOPHBIC
METKH TEMIIEPATypHOU HIKAJIbl HAKJICUKU HE JTOJHKHBI UMETh OTMETOK JTOCTUKEHUS
HA3HAYEHHBIX TeMIeparyp (He AOKHO ObITh U3MEHEHHUS LIBETA METOK).

Hanecenne TepMOMHIMKATOPOB HEOOXOIMMO MPOU3BOAUTH B COOTBETCTBHUHU C
MHCTPYKIIMEN N0 3KCITyaTallid TEPMOUHIUKATOPA.

B npouiecce MoHTaxa HE JOMYCKAETCS:
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- MEXaHWYECKOE MOBPEKIECHUE TEPMOUHINKATOPHON HAKIICHKHY;

- HAHECEHHE TEPMOMHJUKATOPOB Ha BJEMEHTHl 3JIEKTPOOOOpYyI0BaHMUS,
HaXOJSIIKECs 0T HAPSYKEHUEM;

- pa3MelIeHUEe TEPMOMHJMKATOPOB B HENOCPEACTBEHHON OJIM30CTH  OT
HarpeBaTeNbHbBIX TPUOOPOB.

B KypHane yka3bIBa€TCSI MECTO HAHECEHUs TEPMOMHIUKATOpA, IIpenes
cpalaTbIBaHUsA, UICXOAHOE COCTOSIHHUE (I[BET, rPayMpOBKa U T.I.), AaTa HAHECEHUS,
CPOK MCIOJIb30BaHUs WIH JaTy 3aMEHBI.

CocTosiHHE TEPMOMHAMKATOPOB CIEAYET IPOBEPSITh IIyTEM BU3YaJIbHOIO
OCMOTpa 3JIEKTPo0oOOPYAOBaHUS ¢ COOJIOIEHUEM TpeOOBaHUI PAaBUII OXpaHbl Tpya
(B mepro/1 BBINIOJIHEHUS TJIaHOBBIX, BHEIJIAHOBBIX OCMOTPOB, B NIEPHO/I BHIMOIHEHUS
PEMOHTHBIX padoT).

IlepnonnuHOCTH ocMoOTpa AJIEKTPOOOOPYIOBaHMS, 3aIUIIEHHOTO
TEPMOMHINKATOPAMH,  yYCTaHABIMBACTCS  OPraHM3aLMOHHO-PACHOPAIUTEIbHBIM
JOKYMEHTOM  COOCTBEHHMKA  D3JIEKTPOYCTAHOBKM  WJIM  3KCIUIyaTHpYOIIEH
OpraHu3aleH.

[Ipu npoBegeHUU BU3YaIIbHOTO OCMOTpPa 0CO0O€ BHUMAHHE CIENYET YAENSTh
OTCYTCTBUIO MEXaHUYECKUX ITOBPEKACHUI TEPMOUHINKATOPOB, UX OTKJIEUBAHUIO WIIN
OTCJaNBaHUIO, CPaOATHIBAHUIO TEPMOUHANKATOPHBIX METOK.

OcHoBaHMeM i1 BbIBOJa OOOpPYIOBaHUS B PEMOHT SIBJISIETCS MPEBBIIICHUE
TEMIIepaTyphl 3JIEMEHTOB 3JIEKTPOOOOPYIO0BAHHUS.

[Ipodunaktuyeckue MeponpusaTUs NpPeACTaBICHbI B Ta0IUIIE 3.



25

Tabmauma 3

[Ipodunaktuyeckue MepoOnpUsTHS

Pexomennyemas JeiicTBusi Npu 00HAPYKEHUH
Texnuueckue cpeacrsa IIpodunakTuyeckoe Mmeponpusitue
NEePUOAUYHOCTD HEMCIIPABHOCTH
ABTOMAaTHYECKHE BusyanbHblil ocMOTD. 1 pa3 B kBaptan | Ilpu oOHapyXeHHUH HEUCIIPaBHOCTHU
BBIKJIFOYATEIN He nomxno ObITH neopManiuu Kopiyca, U3MEHEHHS IIPOU3BECTH 3aMEHY alrapara
LBETa M OIUIABJIEHUS W30JSLMU IPOBOJOB, CJIEIOB
neperpesa (M3MEHEHHUS 1[BeTa) KOHTAKTOB.
IIpoBepka COOTBETCTBUS IIapaMeTpOB ammapara,
yKa3aHHOU B MapKHpPOBKE napameTpam
ANEKTPUYECKON CETH N0 HAIPSKEHUIO U TOKY.
ITpoBepka paboTOCTIOCOOHOCTH.
VYcerpolictBa 3auThl | BuzyaneHslii ocMOTp. 1 pa3 B kBaptan | Ilpu oOHapyKeHHUH HEUCIIPABHOCTHU
mudepeHIaIbLHOro He nomxno OBITE nedopManuu Kopiyca, N3MEHEHHS IIPOU3BECTH 3aMEHY YCTPOMCTBA
TOKa LBETa M OIUIABJIEHUS W30JSLMU IPOBOJOB, CJIEIOB

neperpeBa (M3MEHEHUS 1IBETa) KOHTAKTOB.
IIpoBepka COOTBETCTBUS NIapaMeTpOB ammnapara,
yKa3aHHOM B MapKHUpPOBKeE napaMmerpam
NIEKTPUYECKOM CETH TI0 HANpPSUKEHUIO, TOKY,
g depeHInaIbHOMY TOKY.

ITpoBepka paboTOCIOCOOHOCTH € MOMOUIBIO KHOIKH
«Tecr». Ilpu Haxarum Ha KHonkKy «TecT»
YCTPOMCTBO JIOJIKHO cpaboTaTh.

VYcerpolictBa 3aluThl  OT
JyTOBOTO npo0ost
(uckpeHus)

BusyanbHblil 0CMOTP.

He nomxHOo ObITH feopMaliuu Kopiyca, NU3MEHEHHS
I[BETAa W OIUIABJICHUS W30JSLUHM IIPOBOJAOB, CIEIOB
neperpesa (MU3MEHEHHUs 11BETa) KOHTAKTOB.
[IpoBepka COOTBETCTBUS IapaMETPOB ammapara,
YKa3aHHOM B MapKHUpPOBKE napameTpam
AIEKTPUYECKOMN CETH MO HAIIPSHKEHUIO, TOKY.

1 pa3 B xBapTain

[Ipn 0oOHapyXeHUHU HEUCIPAaBHOCTH
IIPOU3BECTH 3aMEHY YCTPONCTBA
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Texnuuyeckue cpeacraa

IpodunakTnyeckoe MmeponpusiTue

Pexomennyemas
NEePUOIMYHOCTD

JeiicTBusi Npu 00HAPYKEHUH
HEHCIIPABHOCTH

[TpoBepka paboTOCIOCOOHOCTH € TIOMOIIBIO KHOTIKH
«TecT» mnM Mpu MOMOIIM TECTOBOTO YCTpPOICTBA,
BXOJIAIIETO B KOMIUIEKT MMOCTaBKu. [Ipu HaxkaTtuu Ha
kHOTKy «Tect» ycTpoiicTBO 10JKHO cpaboTath. [Ipu
BKJIIOUEHUU TECTOBOTO YCTPOICTBA B PpO3ETKY
3allMIIAeMOM 1IeTH YCTPOMCTBO AOKHO cpaboTaTh.

VYcerpolictBa 3amuThl  OT

BusyanbHblil 0cCMOTP.

1 pa3 B kBapTan

[Ipn 0oOHapyXeHUU HEHCIIPAaBHOCTH

nepeHanpsHKeHUs He nomxHo 6b1Th nedopmannu Kopmyca, H3MEHEHUS IIPOU3BECTU 3aMEHY YCTPONCTBA
LBETA U OIUIABJICHUS H30JLMM IIPOBOJOB, CIEN0OB
neperpesa (M3MEHEHHUS 1[BeTa) KOHTAKTOB.
IIpoBepka COOTBETCTBUS IapaMETPOB ammnapara,
yKa3aHHOU B MapKHpPOBKE rnapameTpam
JJIEKTPUYECKOMN CETH IO HAIIPSIKEHUIO, TOKY.
TepMouHIUKATOPBI BusyanbHblii 0cMOTP. 1 pa3 B kBaptan | Ilpu oOHapyKeHHUH MEXaHUYECKUX
OTCyTCTBHE MEXaHUYECKUX MTOBPEKICHUM. NOBPEKIACHUM  WIA  HCTEUEHHs  CpPOKa
IIpoBepka CPOKOB JKCIUTyaTaluu JKCIUTyaTaluu IIPOU3BECTU 3aMEHY
TEPMOUHIUKATOPOB B COOTBETCTBUU c TEPMOUHANKATOPA.
JNOKyMEHTAleNd U3TOTOBUTEIS. B ciyyae U3MECHEHUSA 1[BETa
OTtcyTcTBUE U3MEHEHUS 1IBETa TEPMOUHINKATOPOB. TEPMOMHANKATOPANIPOU3BECTH JEHUCTBUS 10
pazgeny 4.3 HacTOAMMX METOAMYECKHX
PEKOMEH TalHi.
TepmocucreMsl BusyanbHblii 0CMOTD. 1 pa3 B kBapran | IIpu OoOHapyXEeHUH MEXaHUYECKHUX
OtcyrcTBUE MEXaHUYECKHUX MTOBPEXKICHUN MOBPEXKACHUM  WIM  MCTEYEHHMs  CpOKa
JIATYUKOB. JKCILTyaTaluu IIPOU3BECTU 3aMEHY
[IpoBepka CpOKOB »JKCIUlyaTallud JAaT4YUKOB B JATYMKOB.
COOTBETCTBUH C JOKYMEHTALMEN U3TOTOBUTEIIS.
OtcyrcTBHE  W3MEHEHWs  [IBETa  OIUIABIICHHI,
nedopMaruu.
TennmoBu3noHHAS [Tpoussectn TETIJIOBU3NOHHYIO nuarnoctuky | He pexe 1 paza B | 1o pe3yapTatam TETJIOBU3UOHHOTO
JIMarHOCTHUKA JKCILIYaTUPYEMOTO 9JIEKTPO0OOPYIOBAHUS B roJ 00CJIeZIOBaHUS COCTABIISIETCS MPOTOKOJL.
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Texnuuyeckue cpeacraa

IpodunakTnyeckoe MmeponpusiTue

Pexomennyemas
NEePUOIMYHOCTD

JeiicTBusi Npu 00HAPYKEHUH
HEHCIIPABHOCTH

COOTBETCTBUM C [6] Wiam Opyrodl aTrTeCTOBAHHOMN

MCTO,Z[HKOﬁ TEINIOBU3MOHHOM JNardHoCTHKH.

[IpoTokos MOMKEH CcOoAepk aTh CIEAYIONIYIO
uHdopmaruo:

- HAWMCHOBAaHWE W aJpec OpraHu3aluu-
VCTIOTHUTEJIS;

- HOMEp JIMIICH3WM U aKKpeAUTAlUuh Ha
NPOBEICHUE JIAHHOTO BUaa paboT ¢
yKa3aHUEM JIaThl BBIJIAYH, PETUCTPAIUOHHOTO
HOMEpa, HAaMMEHOBAHUSI OpraHa BBIJIABIIETO
JMICH3UIO ¥ MPOBOIUBIIECTO aKKPEIUTAIIHIO,
CpOKa JIeHCTBHSI,

- HOMEp OTYeTa, HOMEp JK3eMIUIIpa U JaTy
(cpokw) npoBeacHUs PabOTHI;

- HaMMEHOBAaHHUE 00CIIEIOBAHHOTO 00BEKTa U

€ro ajpec;
- CIHHCOK UCIOJHUTENEH C YKa3aHUEM
KB (hUKAIIHH;

- TIEPEYEHD CpelICTB W3MEpPEHUI

HCIIOJIb30BAHHBIX  IIPHU O6CJ'ICI[OBaHI/II/I, C
YKa3aHHuEM JaThl IOBCPKHU,

- uenb  obOcnenoBaHus  (ompeaereHHe
MOXKapHOW  ONAcHOCTH) U O00BEKTHI
o0cie10BaHMs (ykazathb KaKoe

3JIEKTPOOOOPYIOBAHUE 3IaHUS IO IBEPTaIOCh
00cIeI0OBaHuIO);
- XapaKTePUCTUKH OOBEKTOB 00CIIEeI0BAHUS

(cocrosiHue 3IIEKTPOOOOPYIOBAHUS,
HarpspKeHHe, TOK Harpy3KH U T.]1.);

- pe3ymbraThl oOcienoBaHus  (CTENEHb
nepexkTHOCTH  (MOXKapHOM  OMACHOCTH),

TCPMOrpaMMbl W COOTBCTCTBYIOIINC WM
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Texnuuyeckue cpeacraa

IpodunakTnyeckoe MmeponpusiTue

Pexomennyemas
NEePUOIMYHOCTD

JeiicTBusi Npu 00HAPYKEHUH
HEHCIIPABHOCTH

(dhoTonszo0paxeHus, CIUCOK JePEeKTOB IO
CTETICHU X MO’KapHOH OMaCHOCTH).
Conepxanue MPOTOKOJIa
JIOTIOJTHSATHCS B 3aBUCUMOCTH
oOcrnemyemMoro oObeKTa.
PazBuBmmmecst npedexktbl U aedeKTh  Ha
HAYaJIbHOM CTaJIMU Pa3BUTHS PEKOMEHIOBAHO
YCTPaHATh B XOJI¢ IUIAHOBOTO OTKJIFOUCHHS
3JIEKTPOOOOPYIOBAHHS.

B citydae oOHapy)eHHs 30HBI C aHOMAJIbHBIM
MI0’KapOOTIaCHBIM MOBBIIIICHUEM
TEMIIEpaTypbl TMPOU3BECTH JCUCTBUS IO
pazneny 4.3 HacTOSAMUX METOJUYECKUX
PEKOMEHJAIUM.

MOXECT
oT

OKcIlyaTupyemble
3JIEKTPONPUOOPHI
JIEKTPOYCTAaHOBOYHBIE
u3Jenus

)51

BusyanbHblii  OCMOTp  3JE€KTpOIpHOOpOB U
NEKTPOYCTAHOBOYHBIX ~M3JEIUM  (DIEKTPUUECKUX
PO3ETOK).

He nomxHo ObITH NeopMaliuu Kopiyca, NU3MEHEHHs
LBETA U OIUIABJICHUS U3O0JISILUU ITPOBOJIOB U IIHYPOB
NUTaHUs, CIIEOB IeperpeBa (M3MEHEHHUs IIBETA)
KOHTAaKTOB.

He nmomxHO OBITh  MOBpEXACHUS
MUTAIOUIUX POBOJOB U IIHYPOB MUTaHUSI.
Po3eTkn NOMKHBI OBITH HAJEKHO 3aKPEIUICHbI, He

H30JIAINN

JNOJDKHBI HMMETh OIUIABJICHUM M MEXAHMYECKHUX
MTOBPEXKICHUM.

IIposepka COOTBETCTBUS rapamMeTpoB
aJIEKTponpubOpa,  yKa3aHHOM B MapKHUPOBKE

rapameTpam dJIEKTPUUECKON CETH M0 HAMPSKEHUIO U
TOKY.

[Tepen kaxapiM
BKJIFOUEHUEM
AJIeKTpoIprudopa
U BO BpeMs
IKCILTyaTaI[uu

[Ipn oOHapyeHUM HEUCIPABHOCTU BBIBECTHU
npubOp U3 HKCILTyaTaIIH.

[Ipoussectn PEMOHT JSRI05 3aMEHY
HEHCIIPaBHOT'O 3JIEKTPOOOOPYAOBAHMS.
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Texnuuyeckue cpeacraa

IpodunakTnyeckoe MmeponpusiTue

Pexomennyemas
NEePUOIMYHOCTD

JeiicTBusi Npu 00HAPYKEHUH
HEHCIIPABHOCTH

Hcnonb30BaTh 3IIEKTPONPUOOP MO HA3HAUCHUIO B
COOTBETCTBUH C MHCTPYKIIMEH MO IKCILTyaTaIiu.
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3.3. JeiictBuA 1npu  OOHApPYKCEHUM  ABAPMHHOIO  pexUMAa B
3JIEKTPO0OOPYAOBAHUH

ABapuiiHBIN peXHUM padOThl SKCIUTYaTUPYEMOIO 3JEKTPOOOOPYAOBAHUS MOXKET
NPOSBJISTHCS B BUJIE CPAOOTKU anmnapaToB AJIEKTPUUECKON 3alUThl CETH, U3MEHEHUS
[[BeTa TEPMOMHJIUKATOPOB, OOHAPY>KEHUS 30H AHOMAJIBLHOTO HarpeBa 3JIEMEHTOB
AIEKTPOOOOPYIOBaHUS TPHU TEIUIOBU3HMOHHOM JUATrHOCTHKE, CPAaOOTKU JIAaTYHUKOB
tepmocuctem. Kpome Toro, 00 aBapuiiHOM pexxuMe paboThl SIEKTPONPUOOpPa MOKET
TOBOPUTH MOSIBICHHE HA €r0 MOBEPXHOCTH, IIHYPE M BHJIKM IHUTAHHS OIUIABJICHHM,
aepopMaIy Kopiyca, BOSHUIKHOBEHUH MpU paboTe HEXapaKTEPHOIo IIyMa U 3amaxa
IJIaBAILEHCS U30JLUN.

[Ipu3Haku aBapuitHOTO pekrMa pabOThI AIEKTPOOOOPYI0OBAaHUS U IEUCTBUS MTPU

UX OOHapYKEHUU MPEACTABJICHBI B TAONHIIE 4.
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Tabnuna 4
[Tpr3Haku aBapuHOIO peKrUMa pabOThI JIEKTPOOOOPYAOBAHUS U ICUCTBUS NMPU UX OOHAPYKESHUH
IIpu3Hak aBapuiiHOTO pexuMa Bo3moxxHas npuyuHa Pexomenayemble neiicTBust
Cpabotan aBTOMaTH4eCKHil BhIKIIOUaTedb | KopoTkoe 3aMbikaHK€e B LIEITH. Oran 1.
Ileperpyska B nenmu. - YCTAaHOBUTb Kakoil TUN  ammapara 3alluThl  cpadoTai
(aBTOMaTHYECKUI BBIKJTFOYATEb, YCTPOMCTBO 3aIUTHI
Cpaborano yCTPOUCTBO 3alUTHl | YTeuKa TOKa. mQQepeHIaTbHOTO TOKA, YCTPOHCTBO 3alUTHI OT MEPEHANPSIKEHHUS,
nuddepeHIaIbHOTO TOKA YCTPOMCTBO 3aLTUTHI OT IYTOBOTO Mpo00s (UCKPEHHS)) UIIH 110 KAKOMY
KaHaJly IPOMU301LJI0 cpabaThiBaHKE, €CIU MPUOOP KOMOMHUPOBAHHbIH,
Cpaborano ycrpoictBo 3amuthl  OT | Jyrosoi T.e. 00beuHSET B cebe /1Ba u Oosiee TUMa 3alIHUThI;
JyTOBOT0 MP000st (MCKpEHUs) npo0oii(rocnea0BaTeIbHbIH, - YCTaHOBHUTH OOCTOSTENbCTBA NPHU KOTOPBIX  MPOU3OILIO
HapajulebHbIN, Ha 3eMII0) MM | OTKIIOUeHHe. YTo Ipon301I0 Ipesl OTKI0YEHNEM (IOAKIIOUEHNE UITU
UCKpEHHUE. OTKJIIIOYCHHE TOTpeOUTENs, MEpIlaHWe CBETa, aHOMajJbHas padoTa
anekTponpudopos u T.11.)? Kakue Harpy3ku ObUTH MOJIKIIOYESHBI U ObLITH
Cpaborano  ycTpoiicTBO  3ammthl  OT | [lepenaasl HANPSHKEHUS B pabote? Korma u ckoyibko pa3 cpabaThIBaJIM anmapaThl 3a1UTh?
TIepEHANPSHKEHHS - MPOBECTH BHU3YaIbHBIH OCMOTP AJIEKTPOOOOPYIOBaHUS (IIHYPHI

MUTAHWS, PO3ETKH, BBIKIIOYATENIM, KOHTAKTHBIE COEIWHEHMUS,
COEJIMHUTENIbHBIE KOPOOKH, 3JIEKTPONPHUOOPHI) HAa HAIWYHE BUAMMBIX
MOBPEXICHUH (M3MEHEHHE IIBETA WJIHM OIUIABIICHWE HM3OJISIIIHU, CIIEIbI
TEPMUYECKOTO BO3ACUCTBUS B pe3ylbTaTe KOPOTKOI'O 3aMbIKaHMS,
UCKpEHUS, IEPErPYy30K);

- €CJIM TpU BU3YaJbHOM OCMOTpE OOHApYyKEHbI MOBPEKICHUS, TO
HEOOXOJMMO TMPHUCTYNUTh K YCTPAHEHUIO TIPUYMH BBISIBICHHBIX
MOBPEXICHUN u PEMOHTY (3ameHe) MOBPEXJICHHOTO
3IEKTPOOOOPYIOBAHUS;

- €CJIM IPU BU3YaJIbHOM OCMOTpE MOBPEXIEHUS HE OOHApYKEHBI, TO
HE00XO0AMMO MPEUTH K 3Tamy 2.

Oran 2.

[IpoBepuTh HauIeKAalTyIO0 pabOTY anmnapaTa 3aiUThl.

- JUTsL yCTPOWCTBA 3aAIIUTHI OT MEPEHANPSHKEHHUS N3MEPHUTh 3HAYCHUE
HamnpsDkeHus nuTatomed cern. Ecim  3HayeHWe  MUTAIONIEro
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IIpu3Hak aBapuiiHOTO pexuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBust

HaIpsDKEHUS CETH BBIXOAMT 3a JMAINa30H YCTaBKM amnmnapara (HUxe
HWDKHETO IIpejiesia WK BbIIIE BEpXHEro), To npodiema B cetu. Ecin
3HAUEHUE MUTAIOIIETO HAIIPSHDKEHUS CETH JIEKUT B JUala3oHe YCTaBKH,
TO amnmapar 3alUThl HEUCIIPABEH U €ro He0OXOAMMO 3aMEHUTh;

- s ycTpoiicTBa 3amMThl AU (depeHIuanbHOrO0  TOKa B
COOTBETCTBUHU CO CTaHIapTamu [7, 8] B KOHCTPYKIIMH JOKHO OBITH
MPEIyCMOTPEHO  TECTOBOE  YCTPOMCTBO  (KHOINKa),  KOTOpOeE
o0ecneynBaeT poBepKy paboTocrocoOHOCTH anmapara. Takxe MOXKHO
MPOBEPUTH PaOOTOCTIOCOOHOCTh YCTPONCTBA C IMOMOIIBIO MPUOOPOB
IPOBEPKM U  HM3MEpEHHs IapaMeTpoB YCTPOMCTB  3aIUTHOIO
OTKJIIOYEHHUs. Ecny ammapar 3ammThl HEUCHPAaBEH, €ro HEoOXO0IUMO
3aMEHUTb.

- JUIsl YCTpOMCTBa 3alMThl OT JAYTOBOTO Mpo00s IPOBEPUTH
paboTOCIOCOOHOCTH anmnapaTa B COOTBETCTBUU C HHCTPYKIIMEH 3aBO/a-
usrotoutens. Hampumep, ¢ MOMOIIBIO TECTOBOIO YCTPOMCTBA,
BXO/JISIIIET0 B KOMIUIEKT MOCTaBKU MpUOOpPaA, MPU MOMOIIM TECTOBOU
KHONIKM ¥ T.A. Ecau anmapaT 3amuThl HEMCIPaBEH, €ro He0OX0AUMO
3aMEHHUTb.

- JUISE aBTOMATHUYECKOTO BBIKJTIOYATENs IIPOBEPUTH
paboTOCIOCOOHOCTD MeXaHu3Ma pacuernieHus. B3sectn
ABTOMATUYECKUN BBIKIKOYATENb PYKOM M MOCIE OTKIOUYUTH ero. llpu
OTKJIIOYEHHUH JIOJIKEH OBITh CIBIIIEH XapaKTePHBIHN MIEITYOK.

Ecnu annapatsl 351eKTpUYECKO 3aIIMThI HCIIPaBHbBI, TO HEOOXOIUMO
NIEpEUTH K dTamny 3.

Oran 3.

IIpoBepka MpUCOETUHEHHBIX HAPY30K (JIEKTPOIPUOOPOB).

- TPUCOENUHATH K DJIEKTPUYECKON LEMu MOOYEepeaHO IO OJIHOM
Harpyske, KOHTPOJIHUPYs cpadaThIBaHHs alapaToB 3aIHUTHI;

- 1P BBISIBJICHUU Harpy3KH, BbI3bIBarollel cpabaThIBaHUE amapara
3aIUTBI, BBIBECTH HArPY3KY U3 DKCIUTyaTallUH.
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IIpu3Hak aBapuiiHOTO pexuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBust

PesynmpTaThl  mpoOBepKHM, @  TaKkKe  BCE  IPOBEACHHBIC
npoQUIaKTHYeCKUe W PEMOHTHBIE  PAabOTBHl  JOJDKHBI  OBITH
3a(hKCUPOBaHBI B )KypHAJIE.

TepMOUHIUKATOP U3MEHWII LIBET

Ileperpy3ka nenu.
II;moxo¥ KOHTaKT.

- BeiBecTu a1ekTpooOopy0BaHUE U3 IKCILTYaTallUH;

- YCTAHOBUTb OOCTOSITEIBCTBA, PU KOTOPBIX MTPOU3OLIEI IIEPErpeB
(kakme Harpy3kd OBUIM TOJKIIOUEHBI W ObUTM B paboTe, mpu
BO3MOKHOCTH HM3MEpPUTh NPOTEKAOUMI TOK C LENbIO BBIABICHUSA
MIEPETPY3KH).

- TPOBECTH BU3YAJIbHBIH OCMOTp 3JIEKTPOOOOPYIOBaHUS, Ha
KOTOpBI HAaHECeH TEPMOMHIMKATOP HA HaJIW4YMe BUAMMBIX
MOBPEXJCHUN (M3MEHEHHE 1IBeTa WM OIUIABJICHHE WM30JILMHU, CIEbl
TEPMUYECKOTO BO3ACUCTBUS B pPE3ylIbTaTe KOPOTKOTO 3aMbIKaHHS,
UCKPEHUS, IEPETPY30K);

- €CIIM TIPU BHU3yaJIbHOM OCMOTpPE OOHAPYKEHBI IMOBPEKACHUS, TO
HEOOXOAMMO MPUCTYNUTh K YCTPAHEHUIO TPUYMH BBISBICHHBIX
MTOBPEXKACHUN " PEMOHTY (3ameHe) ITOBPEXKIEHHOTO
3JIEKTPOOOOPYI0BAHMS;

- €CJIM TIPU BU3YaJIbHOM OCMOTpPE MOBPEKICHHUS HE OOHAPYKEHBI —
MIPOBECTH OIIEHKY €r0 COCTOSIHMS M BBINOJHHUTH MPOQUIAKTUYECKHE
paboTHI;

- YIQIUTh CTapblii TEPMOMHIMKATOP U HAHECTH HOBBIM.

B xypHane yka3aTb JaTy OOHapy)XeHMsI IeperpeBa, HPUUYUHY,
IIpOBE/IEHHBIE PabOThI (PEMOHT, 3aMEHa, NPOPHIAKTHUYECKHE PadOThI),
JaTy HaHECEHWS HOBOTO TEPMOWHIUKATOPA, COCTOSHHUE HOBOTO
TEPMOMHUKATOPA (1IBET, IPaynpPOBKA U.T.I1.).

[Tonyuen curnan nokapHoi ONacCHOCTH OT
TEPMOCHUCTEMBI

Ileperpyska.
I110X0M KOHTAKT.

B cityuae mosydeHus curHaja o neperpese:

- YCTAaHOBUTH MECTO, I'’I€ ITPOU3OILIO Cpa6aTBIBaHI/Ie JaTyuKa,

- 3auKCcHpOBaTh B JKypHaJe BpeMs, MECTO UM HAMMEHOBAaHUE
AIIEKTPOOOOPYI0BAHHSI, HA KOTOPOM MPOU30IILIO CpadaThIBAHHE,;
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IIpu3Hak aBapuiiHOTO pexuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBust

- TPOM3BECTH OCMOTP OOOPYAOBaHHS, IO MPHYUHE KOTOPOTO
MIPOU30IILIO cpabaThIBaHUE CUCTEMBI;

- 10 pe3ysibTaTaM OCMOTpa, B Clydac BBISIBICHHS HEHUCIPABHOCTH,
MPOBECTH PEMOHT, TEXHHUYECKOE OOCITY)XKMBAaHHE WIA 3aMEHY
ANEKTPOOOOPYIOBAHUS;

- Tpu HEOOXOJMMOCTH 3aMEHHUTh JATUYUK C COOTBETCTBYIOIICH
OTMETKOM B KypHaJIe.

I[Ipy  mpoBeaeHMM  TEIUIOBU3MOHHOU
JIMarHOCTUKU OOHapyXeH aHOMAaJIbHBbIH
HarpeB 2JIEMEHTA IEKTPOOOOPYy10BaAHUS

ITeperpyska.
ITimoxoi KOHTAaKT.

[Ipu oOHapyXeHMH aBapUlHOTO I0XKapOOomacHOro jaedexra
JIeKTpOO0OpyIOBAHNE HEOOXOJMMO HEMEMJICHHO BBIBECTH U3
HKCIUTYaTallui U IPOBECTH PEMOHTHBIE PAOOTHI.

ITocne yCTpaHEHUs HEHUCIPaBHOCTEM, IIPUBEALLINX K
BO3HUKHOBEHHUIO Je(eKTa, PEKOMEHAYETCS MPOBECTH IOBTOPHOE
TEIJIOBU3MOHHOE 00CIIeI0BaHUE JAHHOTO OOBEKTA.

Pe3ynpraThl IMOBTOPHOM JUAarHOCTHKM 3aHECTH B IPOTOKON C
yKa3aHHeM IPOBEIEHHBIX PEMOHTHO-IPO(UIAKTUYECKHX PadoOT.

Pekomennyercs NpOBOAWTH  BHEIUIAHOBYHO  TEIUIOBU3MOHHYIO
JIMAarHOCTHKY OTJEJBHBIX 3JIEMEHTOB 3JIEKTPOOOOPYIOBAaHUS IOCIHE
Ka)kJI0rO X PEMOHTA WM 3aMEHBI.

Pe3ynpraThl BHEINIAHOBOM JUArHOCTUKHU 3aHOCATCA B IPOTOKOI C
yKa3aHMEM IIPUUMHBI 00CIIe10BaHusI.

[Ipu pabote snexkTpuyeckoro mpudopa
HAOMIOTaeTCsl HE XapaKTepPHBIA IIyM,
3amax IUIaBAIIEHCs N30SI,

Ilepenaas! HaIpsKEHUS.
Hapymenue IIPABUII
JKCIUTyaTaluu.
Heuncnpasnocts
aJeKTpopudopa

OTKIJIIOUHTH IEKTPOIPUOOP OT CETH.

OcmoTpeTh npubOp Ha HAIMYKE HEUCIIPABHOCTEH (OIIaBIEHUE WU
MOBPEXKICHUE U30JISIIIMY MUTAIOIIETO HIHYpa, Aepopmalius Kopiyca U
T.1.).

[Ipu oOHapyXeHUM HEUCHPABHOCTU BBIBECTH MpPUOOp U3
IKCILTyaTaluy.

[TponsBecT peMOHT WM 3aMeHy Npuodopa.
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3akJIloueHue

JIJIsl TIOBBINICHUST YPOBHS IOXApPHOW OE30MMacHOCTH OOBEKTOB IKHUJIOTO
CEKTOpa M OOIISCTBEHHBIX 3JaHUH HEOOXOJMMO IMPOBEACHUE MEPOIPHUATHN IO
npo(HIIaKTHKE TOXKApPOB OT 3JICKTPOOOOPYAOBAHHMS HAa OCHOBE COBPEMEHHBIX
BO3MOKHOCTEH BEICHHMsI MOHUTOPWHTA COCTOSHHUSI TOXKapHOW O€30MacHOCTH,
IKCILTYaTHPYEMOTO AIICKTPOOOOPYTIOBAHUS.

K HUM OTHOCHUTCS CHCTEeMaTHYEeCKUI MOHUTOPHHT MOKapHOW 0€30IaCcHOCTH
AKCILTYaTUPYEMOTO 3JICKTPOOOOPYTOBAHMS KHIIBIX M OOIICCTBEHHBIX 3JIaHUU C
IPUMCHCHUEM COBPEMCHHBIX TEXHHUYECKUX CPEJCTB, & MMEHHO TCIUIOBHU3MOHHAS
JMArHOCTHKA, NMPUMEHCHHE TEPMOMHIUKATOPOB JUIS BBIABICHUS aBapPHHHBIX
YY9aCTKOB DJIEKTPOYCTAaHOBOK. Takke HEOOXOIMMO BHEAPATh B IITHUPOKYIO
IIPAKTUKY HOBBIC almaparhl 3alIUThl JJICKTPHUCCKUX CETCH — YCTPOMCTB 3alUThI
OT JIyrOBOTO IIPOOOS M MEPCHAIPSIKCHUS.

C 1[enpi0  TOBBIIICHUS — IMOXKApHOH  0€30MacHOCTH  JKCIUTYaTHPYEMOIO
SJIEKTPOOOOPYIOBAHKS JKHJIBIX W OOMICCTBECHHBIX 3JaHHUK, NPOPHIAKTHYCCKAM
OCMOTpaM JOJHKHBI TTOABEPTATHCS BCE DJIEMEHTHI AJICKTPOYCTAHOBOK.

Meton npoHMIIAKTHKHA JODKEH BBIOMPAThCS HCXOAS U3  TCXHHYECKHUX
BO3MOXKHOCTEH, yI00CTBa BEIACHUS OCMOTPOB M 0O€30MaCHOCTH OOCITY>KHBAIOIIETO
nepcoHana. Bo3MOXXKHO TNPHMEHEHHE pa3HBIX METOJOB Ha OJHOM OOBEKTE, B
3aBHCHMOCTH OT KOHCTPYKIIUHM M YCIIOBUH SKCILTyaTallHH.

CodeTaHne HECKOIBKUX METOIOB MPOPUIAKTHKH TI03BOJISIET Oosee 3P heKTHBHO
MIPOBOAMUTH MPO(UIAKTUKY MOKAPHOK 0€30TIaCHOCTH JICKTPOOOOPYTIOBAHMS KUIIBIX U
0OIIeCTBEHHBIX 37aHUM.

[TpuMeHsIsT COBOKYIHOCTh Pa3lIMYHBIX METOJIOB MOXKHO IIOCTPOUTH CHCTEMY
MOHHMTOPHHIAa M TNPO(GHIAKTHKH ITOKAPHOW OC30MaCHOCTH AKCILTyaTHPYEMOTO
AJIEKTPOOOOPYIOBAHUS, OTPAXKAIOIIYI0 COCTOSHHE IIOXKApHOW  0€30macHOCTH

SJICKTPOYCTAHOBOK U IMO3BOJIAIOITYIO OCYIICCTBIIATH €O HpO(bHHaKTHKy.
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[Ipunoxenue

Onucanue TeXHHYECKUX CPEACTB NMpeaynpe:kIeHuss 1 NPOPUIaAKTHKH
M0’KapOB OT YJIEKTPO00OPYy10BAHUS

ABTOMaTHYECKHE BhIKJIYATEaU (AB)

ABTOMAaTHUYECKU BBIKJIIOYATEIb WM TMPOIIE TOBOPS «aBTOMaT» - 3TO
KOMMYTAIIMOHHBIN amiapar, MPeIHa3HAYCHHBIN JI 3alUThl JICKTPUUECKON CETH OT
CBEPXTOKOB, T.€. OT KOPOTKUX 3aMbIKaHUU U MEPETPY30K.

ABTOMAaTHUYECKHE BBIKITIOYATEH OBIBAIOT C DJIEKTPOMArHUTHBIM PACICITATEIIEM
3aIUIIAIOIINM JJIEKTPUUYECKYIO IIEIb OT KOPOTKOTO 3aMbIKaHHUS U KOMOMHUPOBAHHBIM
paclenuresieM — KOrja JOMOJHHUTENIbHO C 3JEKTPOMAarHUTHBIM paclienuTesIeM

IMPUMCHACTCA TEILIOBOM PaCucCIIuTCIIb, 3am1/11ua}01111/1171 IICIIb OT IICPCTPY3KHU.
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1, 2 — BUHTOBBIE KJIEMMBI JIJIsl IOKITFOUEHHSI;3 - TOIBMYKHBIN KOHTAKT; 4 — HEMOIBM)KHBIH KOHTAKT;
5 - nmyroracuTenbHas kKamepa; 6 - THOKHI TPOBOIHUK (IPUMEHSIETCS ISl COeTMHEHU S IO IBMYKHBIX
9JacTeil aBTOMAaTHYECKOTO BBIKIIOYATENS); 7 - KaTyIIKa AJIEKTPOMArHUTHOTO PACHENHTENs;, § -
CepACYHMK AJIEKTPOMArHUTHOTO paclenuTens; 9 - TemioBoi pacuenurens (OMMeTaTdeckas
mnactiuHa); 10 - mexanusm pacuenurens; 11 - pykositka ympasienus; 12 - duxcatop (mis
KkperuieHust aBromara Ha DIN-peiike); 13 - kopmyc.

Pucynok 1.YcrpoiictBo AB ¢ KOMOMHUPOBAHHBIM paciieUTeIeM
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B cootBerctBUU ¢ TpeboBanusmu riassl 3.111Y D, CIT 256.1325800.2016, CI1
31-110-2003 ObITOBBIE DSIEKTPOCETH JOJDKHBI OBITH 3aAIMIIEHBI OT KOPOTKHUX
3aMbIKaHU W meperpy3ku. llodTomMy [ 3amquThl AIEKTPONPOBOAKH KUJBIX H
OOIIECTBEHHBIX 37aHUN CJeAyeT MPUMEHATh aBTOMAaTbl C KOMOWHUPOBAHHBIM
pacLenuTenem.

B aBTOMaTHYecKkOM BBIKJIIOUYATENIE, 3a 3AIIUTY LIENU OT KOPOTKUX 3aMbIKaHUI
OTBEYAET JIEKTPOMArHUTHBIN pacuenuTesib. OH COCTOUT U3 KaTYIIKU C HAXOASIUMCS
B €€ IEHTPE CEPACYHHKOM, YCTAHOBJIEHHBIM HA CHEIUAJIbHON IMPYKHUHE.
B HopmasibHOM pexume paboThl, TOK, MPOXOJAs IO KaTylIKe CO3/aeT
AJIEKTPOMArHUTHOE TI0JI€ KOTOPOE€ TMPUTSITHBAET CEPJCYHUK BHYTPb KATYIIKH.
Cwibl 3TOTO BJEKTPOMArHUTHOTO TIOJISI HEAOCTAaTOYHO YTOOBI MPEOA0JIETh
CONPOTUBJICHUE NPY>KUHBI, HA KOTOPOW YCTaHOBJIEH cepaeyHuk. [Ipu KopoTkoMm
3aMBIKAHHM TOK B JJICKTPUYECKOW IIEMM MTHOBEHHO BO3pACTaeT /10 BEJIMYHUHBI B
HECKOJIBKO pa3 TMpPEBBIIAIONIE HOMHHAIBHBII TOK AB, 3TOT TOK KOpPOTKOTO
3aMBIKaHHsI, TIPOXOAS IO KATYIIKE 3JIEKTPOMArHUTHOIO PACLENUTENS YBEIUYUBAET
AIIEKTPOMArHUTHOE MOJIE€ BO3JCHCTBYIONIEE HA CEPACYHUK J0 TaKOW BEJIIMYUHBI, YTO
€ro CUJIbl BTSITUBAHUS XBaTA€T HA TO YTO ObI IPEOJIOJIETh COMPOTUBIICHUE MPY>KUHBI,
MEepEMEIIAICh BHYTPh KATYHIIKH CEPJICYHHUK Pa3MbIKAET TOJABUXKHBIA KOHTAKT
aBTOMATHYECKOTO  BBIKJIIIOYATENs, O00ECTOYMBasl  IEMb.  DJIEKTPOMArHUTHBIN
pacCUENHTENb OTKIIOYAET ANEKTPUUECKYIO LEMb 3a JOJU CEKYHBI.

3almTy DJIEKTPUUECKOM Iemu OT TMeperpy3ku OO0ecleurnBaeT TEIIOBOM
paclenuTeN b aBTOMAaTUYECKOTO BBIKJIFOYATES.

[Teperpy3ka MOXET BO3HUKHYTh TP BKIIOYEHUH B CETh dJIEKTPOOOOPYAOBAHUS
oO0II1elt MOIITHOCTHIO MPEBBIIIAIOIICH JOMYCTUMYIO HArpy3Ky ISl JaHHOM CETH, YTO B
CBOIO OYEpEb MOXET IMPUBECTH K MEPETPEBY MPOBOAOB Pa3pyLICHUIO H30JSLIUN
AIIEKTPOIIPOBOJIKM U BOSHUKHOBEHUIO MOKapa.

TennoBoit pacuenuTeNb IpeACcTaBisgeT cCO00M OMMETANIMYECKYIO TUIACTUHY, T.€.
OH COCTOMT U3 JIBYX CHAasHHBIX IUIACTUH W3TOTOBJEHHBIX W3 Pa3HbIX METAJUIOB,
UMEIOIINX Pa3HbIN K0P OUIIUEHT pacIupeHus IpU Harpese.

[Ipu nmpoxoxaeHnH TO OWUMETAUIMYECKOW IUIACTUHE TOKa IMPEBBINIAIOIIETO
HOMHUHAJIbHBIA TOK AB miacTuHa HarpeBaeTcs, Ipy ATOM OJWH METAILT PaCUIupseTCs
ObICTpee Ipyroro. ITO MPUBOIUT K HCKPHUBJICHUIO OMMETAUIMYECKOW TIIACTHHBI.
[Ipy wWCKpUBIEHHH OHA BO3JACUCTBYET HA MEXAHW3M PACLENUTENsA, KOTOPBIU

pa3MBIKacT HOI[BH)KHI)Iﬁ KOHTAaKT.
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Bpemst cpabaTeiBaHusI TEIJIOBOTO PACLUENUTENS 3aBUCUT OT BEJIMYHUHBI
MPEBBILICHUS IPOTEKAIOIIET0 B LIETIH TOKAa HaJ HOMUHAJIbHBIM TOKOM AB. UeMm Ooublie
3TO NPEBBIIIEHHUE, TEM ObICTpEe CpabOTAET paCLEIUTEND.

TokM yCTaBOK aBTOMATMYECKMX BBIKIIIOUATEIECH, CIY)KAIUX JUIS 3aIlUThI
OTJEJIbHBIX YYaCTKOB CETH, CJIEIYET BBIOMPATh MO BO3MOKHOCTH HaWUMEHBUIMMHU 10
pacyYeTHBIM TOKaM 3THX YYaCTKOB WJIHM [0 HOMUHAJIbHBIM TOKAM 3JIEKTPOIPUEMHHUKOB,
HO Tak, 4YTOOBI amnmapaThl 3al(UThl HE OTKIIOYAIM JJIEKTPOYCTAaHOBKU TMIpU
KpPaTKOBPEMEHHBIX Neperpy3Kax (IyCKOBbIE TOKH, IUKH TEXHOJIOTUYECKUX HATrPY30K,
TOKH IPU CaMO3aIlyCKe U T. II.).

Crnenyet oOpamiaTh BHUMaHHE HA MApKUPOBKY U XapakTepucTuku AB.

B mapkupoBke yKa3pIBarOTC:

- MOJIEJIb AaBTOMATHUYECKOT'O BBIKJIFOUATEIS;

- HOMMHQJIBHBIN TOK - MAKCUMAJIbHBIN TOK 3JEKTPUUYECKON CETH, IIPU KOTOPOM
aBTOMATUYECKUI BBIKJIIOUATENb CIOCOOEH JUIMTENbHO paboTaTh 0e€3 aBapHilHOTrO
OoTKIrO4YeHUs Lenu. CTaHaapTHeIE 3HAYEHHWsS HOMUHAJIBHBIX TOKOB aBTOMAaTHYECKHMX
BBIKITFOUATEJICH JIJISI CeTEH »KMIIBIX M 0OIIeCTBeHHEIX 3aanmii: 10, 16, 25, 32, 40, 63 A;

- HOMUHAJIbHOE HANpPSKEHUE - MaKCUMAJIbHOE HanpsbKeHWe ceTu B Bonbrax, Ha
KOTOPOE paCCUYNTaH aBTOMAaTUUYECKUI BBIKIIIOUATENb;

- MpejeibHasl OTKJII0YA0Ias ClIOCOOHOCTh aBTOMATHUYECKOIO BBIKIIOUYATENS -
MaKCUMaJbHBIH TOK KOPOTKOIO 3aMblkaHHUi B AMIepax, KOTOPbIH CHOCOOEH
OTKJIIOYUTH JaHHBIN AB coxpaHuB MpHU 3TOM CBOIO pabOTOCNOCOOHOCTh. B ciyuae
MPEBBIIICHUS] TOKOM KOPOTKOTO 3aMbIKAHUS 3HAUYEHUsI YKa3aHHOW MpeenbHOU
OTKJIIOYAIOLIEH CHOCOOHOCTH BO3HUKAET BEPOSTHOCTH OIUIABJICHUS MOJBHKHBIX
KOHTakTOB AB u ux npuBapuBaHus Ipyr K Apyry, T.e. Beixoaa AB u3 crpos.

- XapakTepuCTHKa cpaOaThIBaHUs - OIpeAeNseT auana3oH cpadaTbIBaHUS
anekTpoMarHuTHoro pacuenutenss AB. Xapakrepuctuka cpaOaTbiBaHUS HMEET
OykBeHHO€ oOo3HadyeHue. [l 3amuThl  AJIEKTPUUECKUX CEeTeM KUJIBIX W

OOIIIECTBEHHBIX 3/1aHMI yarre Bcero nmpumensitorcest AB ¢ xapakrepuctukamu B, C, D.
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NTorotun

roCT P 5034

2

1- HaumeHoBaHue n cepus

2 - HoMnHanbHoOe HanpshkeHue

3 - BpemsA-TOKOBaa xapakrtepucruka

4 - HommHanbHas yacrorta

5 - HoMuHanbHasa oTknYatLwas cnocobHOCTb
6 - TokoBas Harpyska

Pucynok 2. [Ipumep mapkupoBku AB

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

XapaKTEePUCTUKHU CpadaThIBAaHUS B COOTBETCTBUU C [12] nmpeacTaBieHbl B TA0IUIE 5.

Tabauma 5
Jlnana3oHbl TOKOB MTHOBEHHOT'O PacClECTICHUS
XapakTepucTuka cpadaTbIBaHUS [wnamazon
(tun AB)

B Csbiue 3 I, 710 5 I,, BKIIOUUTEIIBHO

C Capiie 5 1, 10 10 I,, BKIHOUHUTEIIHHO

D Cspie 10 1, 10 20 I, BKIIFOUMTEIHLHO
I, - HOMMHaJIbHBIN TOK AB.

Bb160p aBTOMAaTMUYECKOTO BBIKIIOYATENSl OCYLIECTBISIETCS MO CIIEAYIOIUM
napameTpam:

- M0 KOJMYECTBY MOJIFOCOB. OAHO- M ABYXNOJNIOCHBIE AB mpuMeHstoTCS i
onHO(a3HOMU CeTH, a TpPeX- U YeThlpexmnoiitocHbie AB - B TpexdazHoii ceTu;

- 110 HOMMHAJIBHOMY HanpsbkeHuro. HomuHanbHOe HanpsbkeHne AB 10mKHO
ObITh OOJbILIE WM PAaBHO HOMHHAJIBFHOMY 3HAYEHHUIO HANPSDKEHUS 3alUIIAEMON UM
(S11K

- M0 XapaKTEepUCTUKE cpadaTbiBaHMs. XapaKTepUCTUKY cpadaTbiBaHus AB

MOXHO BbIOpATh COTJIaCHO TabJyuIle 5;
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- IO HOMUHAJIBPHOMY TOKY. OnpenenuTh He0OXO0ANMBI HOMHUHAIBHBINH TOK AB

MOJKHO I10 MOIIIHOCTH HUJIH I10 CCUCHUIO KNI KabeJs.

YcrpoiicTBa 321U THOIO OTKII0OYeHHs AU depenuuanabHoro toxka (YIAT)

yCTpOP'ICTBO 3aIIUTHOT'O OTKIIIOYCHH A I[I/I(i)(i)epeHHI/IaJIBHOFO TOKa HJIM, KakK
qaCTO T'OBOPAT, «¥Y30» - 31O KOMMYT&HHOHHBIﬁ aliriapar, HpCIIHaBHaquHBIﬁ JJIs1

341U ThI BHCKTquCCKOﬁ LOCIIN OT TOKOB YTCYKHMU.

1 — anddepeHumanbHbIH
TpaHcdoOpMaTOpP TOKA;

2 — NOPOroOBbIi JICMEHT;

3 — MCINOJIHUTEJIbHBIH

MEXaHH3M;

4 — uens TECTHPOBAHMS;

5 — CHII0BBIE KOHTAKTHI;

6 —3alMTHBIN KOHTAKT

LEINH TECTHPOBAHMA]

T — kHonka «TecT»;

R — TecToBBIil pe3ucrop;

1, 2, N — knemmsbr ¥Y30.

UR,

Pucynox 3. Ilpunnun padotsr YT

Tok yTeukH — 3TO TOK, MPOXOJSAIIMM IO HEXKENATEIbHBbIM, B HOPMAJIbHBIX
YCIOBUSIX IKCIUTYaTalliH, MIPOBOJSIIUM MYTSIM.

B HopManbHOM pexume paboThl 3JIEKTPOYCTAHOBKH, DJJICKTPUUYECKUM TOK
MMPOTEKAET Yepe3 NPOBOAHUKM BHYTPHU HEE, KAK MPEIYCMOTPEHO KOHCTPYKLHEH.
OT apyrux TOKOMPOBOJSIIMX DSJIEMEHTOB KOHCTPYKIIMU (METaUTMYECKUE KOPIyC,
pama, Kapkac), MPOBOJHHUKH OTICICHBI HM3OJISIIIUEH, COMPOTHUBIICHHE KOTOPOW HE
MO3BOJIAET CO3AAaTh MIEKTPUUYECKYIO LIEMb.
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Pucynoxk 4. [Ipumep koHcTpykuuu Y /T

Eciu mo kakoi-to mpuunHe (TOBPEXKICHUE, BIIAXKHOCTH, TOKOMPOBOSIIAS
NbUTh U T.M.) CONMPOTUBJICHUE H3O0JISIIIUM YMEHBIIWIOCh, HA KOPIyCe WM JAPYrUX
TOKOIPOBOSIIIIUX AJIEMEHTAX YCTAHOBKM MOsBIsAETCS noTteHuuan. Cam mo cede Tok
YTE€YKU HE BO3HUKHET, HEOOXOAUMO CO37aTh II€Ib, COCAUHSIONIYIO AJIECKTPUUECCKUN
npubOp C MOTEHIIMAJIOM Ha KOpITyCe C 3eMJIed WM HEeUTpasbio. 311€Ch BO3MOKHO
HECKOJIbKO BapUAHTOB.

B nepBoMm cnydae, kopmyc 3J€KTpOYCTaHOBKHU, HalpUMeEp, OBITOBOM TEXHUKH,
KACcaeTcs METAJUNIMYECKOTO IMPOBOJHMKA, UMEIOIIETO KOHTAKT C 3emiie. B Touke
KaCaHMsl 3aMBIKAETCA LENb, U BO3HUKAET TOK YyTE€UKU. ECIM KOHTAKT JOCTATOYHO
HAJSKHBIA, TO CHJa TOKAa BO3pPACTET IO MOpora cpabaThiBaHMWs aBTOMATUYECKOTO
BBIKJIFOUATeIsl B IMUTKe nuTaHus. [lpum ci1aboM KOHTAaKTe MOXKET BO3HUKHYTH
WCKPEHHE, JIOKAIbHBIA HArpeB TOYKH KAaCaHWs, 4YTO MPUBOAUT K OIUIABICHUIO U
JAIbHENIIIEMY MOBPEXKICHHUIO U30JISIIUU TPOBOJOB, BO3rOPAHUIO U TTOXKAPY.

B npyrom cmydae, KOpmyc OJJIEKTPOYCTAaHOBKM HE HMMEET KOHTAKTa C
3a3€MJICHHBIMM NPEAMETaMU U caM He 3a3eMiieH. [Ipu kacaHuy BHEHIHMX MaHENEH
YEJI0BEKOM, BOSHUKAET HAarpy3Ka, T.K. TEJIO YEJIOBEKA SIBJISICTCS IPOBOJHUKOM, U Yepe3
HEro IPOTEKAET JIEKTPUYECKUN TOK. [IOCKOIBKY COIpOTUBIICHUE Tejla YeJ0BEKa
BEJIMKO, CHJIa TOKA HEIOCTaTOYHA JIJIs CpabaThIBaHUS aBTOMATHUYECKOTO BBIKIIFOUATEIISI
B IIIUTKE MUTAHUS U YEJIOBEK MOTYYAET AJIEKTPOTPABMY BIUIOTH J0 JETATBHOIO UCXO0/1A.

Takum o6pazom, Y]JIT oOecmeumBaeT 3amuTy 4YeIOBEKa OT TMOPAKCHUS
AIEKTPUYECKUM TOKOM U 3aLIUTY OT IOXKAPOB.

[Mpunuun apeiictBus YAT cnenyrommii. [Ipy HOpManbHOM pexkume padOThI
IETH, KOT/1a MOABUKHBIE KOHTAKThl Y [T 3aMKHYTBI, IpsIMO#1 TOK OT (pa3HOTO ITPOBOAA

MpOXOoaUT Yyepe3 MarauronpoBoa YT, 3arem yepe3 Harpys3Ky, B KaueCTBE KOTOPOM
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BBICTYNAIOT, MOJKIIOYCHHBIE 3JIEKTPOIIOTPEOUTENN M BO3BPAIAETCS] OOpaTHO B CETh
10 HYJICBOMY IPOBOJHUKY, TaK e 4yepe3 Mmaruutonposod Y AT, npu s3tom BenmumHa
0o0paTHOr0 TOKa paBHA BEJIMYMHE MPSIMOTO TOKA.

[Ipsimoit Tok nipoxod dyepe3 marHuronpoBo Y T co3maer B HEM MarHuTHBIN
MOTOK, B CBOIO 04Yepe/Ib OOpaTHBINA TOK TaK K€ CO3/]a€T B MArHUTOMPOBO/I€ MArHUTHBIN
IIOTOK TaKOM K€ BEJIMYMHBI, HO TAK KAaK HANPABICHUE TOKOB IPOTUBOIMOJIOXKHO, TO U
CO3/1aBAEMbIE UMW MAarHUTHBIC MOTOKHA NPOTHUBOIOJIOKHBI, T.€. MArHUTHBIE MTOTOKH
HaIlpaBJICHbI BCTPEYHO 10 OTHOLIEHUIO IPYT K IPYTY U COOTBETCTBEHHO, IIPU PABHBIX
3HAYEHHUAX MPSIMOTO U 0OPAaTHOTO TOKOB, YPAaBHOBEUIMBAIOT JIPYT PYyTa, B pe3yJbTare
Yero CyMMAapHbId MAarHUTHBIA IIOTOK B MAarHUATOIIPOBOJE pPaBEH HyI0. Tak Kak
CyMMapHbIi MarHUTHBIA MOTOK B MarHUTONPOBOJE OTCYTCTBYET (paBEH HYJIO), BO
BTOPHUYHOM OOMOTKE TOK HE HHIYKTUpyeTcs. lloABM)KHBIE KOHTAKThl 3aMKHYTHI,
3IIEKTpUYECKas 1eNb BKIIOUYEHA U HAXOAUTCS B HOPMAJIbHOM PEXUME padOTHI.

Ecnu B 04HOM U3 27IEMEHTOB AJIEKTPUYECKON LIEITA BOZHUKACT yTEYKa TOKA, TO
4acThb MIEKTPUYECKOr0 TOKA HAUMHAET IPOTEKATh 110 HEXKEJIATEIbHOMY ITPOBOAALIEMY
nytd. [Ipy 3TOM, 4YacTh TOKa 3JIEKTPUYECKOW IeNH, MocTynarouias oT (a3HOro
IpoBoJa He OyneT BO3BpallaTbcsl B CETh, a MPOXOAS MO HEXKEIATEIbHOMY
OpoBOASIIEMY IMyTH OyneT yxoauTh B 3emito. CrenoBaTenbHO, OOpaTHBIM TOK,
KOTOpBIN OyaeT BO3Bpamiatbcs B ceTh uepe3 marHutonpoBon YT mo HymneBomy
IpOBOAY, OYAET MEHbILE MPSMOTO TOKa, MOCTYIMAOIIEr0 B CETh, COOTBETCTBEHHO U
BEJIMYMHA MPSMOI0 MAarHUTHOTO TOTOKA CTaHET OoJbllleé BEIMYHMHBI OOPATHOTO
MAarHuTHOTO IIOTOKAa, B pe3yipTare 4ero B MarHuaronpoBoae YT cymmapHslii
MarHUTHBIN MOTOK YK€ He OyJeT paBeH HYJIIO.

Bo3HukIMi cyMMapHbIA MarHUTHBIN MMOTOK HHAYKTUPYET JIEKTPUUECKUN TOK
BO BTOPHYHOM OOMOTKE, KOTOPBIH MPOXOAS 4Yepe3 MarHUTOIIEKTPUUYECKOE pelie
MPUBOJUT €ro B paboTy, a OHO, B CBOIO OYEPE/b, PA3MbIKAET MOABUKHBIE KOHTAKTHI
OTKJIFOYasl DJIEKTPUYECKYIO LIETIb.

VYCTpoiCTBO 3allMTHOTO OTKIHOYeHHs U depeHInalbHOTO TOKa HMEET B
o0uxo/ne W JApyrue Ha3BaHUA, Hampumep, IudepeHInaTbHbIN BBIKIIOYATENb,
aBTOMATUYECKUI BBIKJIIOYATEIh AUPPEPEHINATBHOTO TOKA, YCTPOUCTBO 3aIIUTHOTO
oTKJI0YeHUs. Takke B pa3IMuHbIX JOKYMEHTAaX BCTPEUAIOTCs pa3Hble aOOpeBUATYPbI
naHHoro ycrpoiicta, Hanpumep, AB/IT B 'OCT IEC 61009-1-2020, BAT B I'OCT
IEC 61008-1-2020; YAT B CII 256.1325800.2016; Y30 B [1YD u CII 31-110-2003.
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OcHoBHbIMU Xapaktepuctukamu Y T sBisroTcs:

- tun. B 3pannsax moryt npumensatees YT tuma «Ay, pearupyromniye Kak Ha
MIEPEMEHHBIE, TaK U Ha MyJIbCUPYIOIIUE TOKH YTEUKH, WK TUna «ACy, pearupyromune
TOJBKO Ha MEPEMEHHBIE TOKM YTE€UKHU. VICTOUHMKOM MyIbCHUPYIOLIET0 TOKA YTEUKHU
MOTYT SIBJISITbCSI CTUPAJIbHBIE MAIIUHBI C PETYJIATOPAMU CKOPOCTH, PETYIUPYEMbIE
MCTOYHUKH CBETA, IEPCOHATBHBIE KOMITBIOTEPHI U JIP.

- HOMMHAQJIbHBIA TOK - MaKCUMajbHBIM TOK mpu kotopoMm YT cnocoOHO
JUTUTENIbHO paboTaTh, HE TEPSIsl CBOIO paboTOCIIOCOOHOCTh. CTaHAApTHBIMU, HanboIee
4acTO HCIOJIb3YyEMbIMH 3HAUEHUSIMH HOMUHAIBHBIX TOKOB Y /IT, mcrnonp3yembIX B
AIIEKTPOYCTAaHOBKAX KUJIBIX U OOIIECTBEHHBIX 3MaHui sBisrotTcs: 10, 16, 25, 32, 40,
63A;

- muddepeHunanbHblii TOK - MUHUMAJIBHBIA TOK yTE€UKH, Npu kKotopoMm YT
MPOU3BEIET OTKIIOUYEHUE AeKTpruueckoit rienu. AuddepenimanbHblii TOK — 3TO OJHa
Y3 TJIABHBIX Xapakrepuctuk Y AT;

- HOMUHAJIbHOE HANpPsDKEHUE — HalpsbkeHue cetu rpu kotopom YT criocoOHO
JUTUTEIBHO paboTaTh, HE TEPSSI CBOIO PAOOTOCTIOCOOHOCTH;

- POl TOKa - MOCTOSTHHBIN WJIN IEPEMEHHBIN;

- YCIIOBHBIM TOK KOPOTKOT'O 3aMbIKAHUS — TOK KOTOPBIM KPATKOBPEMEHHO MOXKET
BeIZIepkaTh YT 10 MoMeHTa 1moka He cpaboTaeT aBTOMAaTHUYECKHU BBIKIIFOYATEb,
YCTAHOBJICHHBIN 7151 3aIIUTHI ETTH OT KOPOTKOTO 3aMBIKAHUSI.

Bri6op YT npou3BoAUTCS MO CIEAYIOMIUM KPUTEPHUSIM:

- 110 HOMUHAJIBLHOMY HANpPsDKEHUIO U TUIY ceTH. HomMuHanbHOE HampshKeHHe
YT nomxHO OBITH OOJIBIIE TMOO PABHO HOMUHAILHOMY HAMPSHKEHUIO 3alUIIIAEMOM
uM 1ienu. s ogHodasHoit cetu Tpedyercs aByxmoitocHoe YT, mist TpexdaszHoit
CETHU — YETBIPEXIIOJIFOCHOE;

- 10 HoMUHaIILHOMY TOKY. CornacHo 11YD ucnonszoBanue Y/[T B rpynmoBsix
JUHUSX, HE HMMEIOIIUX 3allUThl OT CBEPXTOKa, 0€3 JOMOJIHUTEILHOTO armmapara,
00eCIeunBaIOIIETO ATy 3aIUTy HEe Jomyckaercs. M3 atoro cnemnyer, uro nepen YT
JOJDKEH CTOSITh aBTOMATHUYECKUW BBIKIIOUATENh WM JIPYroil ammapar ¢ (QyHKIHeH
3aIUTHI OT CBEPXTOKA, IO TOKY KOTOPOTO HEOOXO0IMMO BHIOMPATh HOMUHAJIBHBIN TOK
VYAT. Ilpu strom HOmuHanbHbii TOK YT pomxeH ObITh Oonbine MO0 paBeH
HOMHHAJIBHOMY TOKY YCTaHOBJICHHOTO /IO HETO ammapara 3aiuThl (aBTOMaTUHYECKOTO

BBIKJTIOUATEIS] WUIM JIPYTOTo anmnapara ¢ (GyHKIIMEH 3alIUThl OT CBEPXTOKA);


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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-  mo gubdepennmansHoMy — TOKy.  CTaHIApTHBIMH  BEIMYMHAMH
mupdepennmansaoro toka YT ssmsrorcs: 6, 10, 30, 100, 300, 5S00mA. YT ¢
muddepentpanbapiM TokoM 100, 300 u 500 MA TpuUMEHSIIOTCS IS 3alllUTHl OT
okapog, ¢ nuddepeHnnaIbHbIMU ToKaMu 6, 10, 30 MA - 17151 3aIIUTHI OT TOPAKCHUS

YCJIOBCKA JJICKTPHYICCKHUM TOKOM.

cepus npoussoauTens
HOMWUHaNbHbIM TOK \-/
\ B11-63
HanpsHxeHue 50 A i 4
T 2308~ 50ru cxema

/ Jan 30 MA | J NOAKNKYEHUA
avddepeHumansHbiii 0603HaquM;|

TOK
3000 [‘5 _
YCNOBHbIN TOK KB/ i
@

TMN Y30

KHonKa «TECT» TeMneparypHbl AManasoH
(ctaHgapTtHas ot -25 go +40)

id »

l Tun AC @ - ANA CUHYCOMAANBLHOIO

T nepeMeHHoro Toka

144 Tun A - ANA NyAbCUpytowero
m NOCTOSIHHOIO TOKa (M ANA CUHYCOMAANb-

- HOro NEepeMeHHoro Toka)

14 4 Tun B - ANS NOCTOSIHHOTO TOKa (1

~ ANS CUHYCOMAANBHOIO NEPEMEHHOIO

- TOKa U ANS NYNbCUPYIOWErO NOCTOSIH-
HOro ToKa)

Pucynok 5. Mapkuposka YT

[Tpumensempie Tunsl YT QyHKIIMOHATBEHO ODKHBI TpeaycMaTpUBATh
BO3MOKHOCTH MPOBEPKHU MX paboTocmocobHoct, mpoBepka YT (TecTupoBanue) s
KUJTIBIX 00BEKTOB JIOJHKHA MPOBOJAUTHCS HE PeXe OJHOTO pa3a B TPU MeEcCsIa, O 4eM
JOJKHA OBITh 3aITUCh B MHCTPYKIIMHU 10 SKCIUTYaTallMu TPEANPUSITUS-U3TOTOBUTEIS.

YcranoBka YT, HOeUCTBYHOIIMX HAa OTKIIOYEHUE, 3ampeliacTes —Jis
AIEKTPONPUEMHUKOB, OTKJIIOUEHUE KOTOPBIX MOXET TPHUBECTH K OIACHBIM
MOCIICICTBUAM: CO3JAHUKD HEMNOCPEACTBEHHOW YIrpO3bl JUISl JKU3HHU JIFOJCH,

BO3HHMKHOBCHHIO B3PLIBOB, ITOKApPOB U T.II.
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JIJIsi caHUTApHO-TEXHUYECKUX KAOWH, BAaHHBIX WM JYIICBBIX PEKOMEHIYETCS
ycta"aBiauBath Y [T ¢ HoMuHAIBHBIM MU epeHITNATBHBIM OTKIIIOYAIOIIAM TOKOM JI0
10 MA, ecnu 111 HUX BBIJIETICHA OTAEIbHAS JIMHUS, B OCTAIBHBIX CIy4asiX, HAIPUMED,
Opy NPUMEHEHUH OJIHOM JMHUM JJII CAHUTAPHO-TEXHUYECKOW KaOWHBI, KyXHU U
Kopujaopa, ciuenyer unpumeHsaTh YT ¢ HomuHanbHBIM auddepeHInatbHbIM
OTKJIIOYAIOIIUM TOKOM J10 30 MA.

Jns omHokBapTupHBIX M0oMOB YT ¢ HOMHHanmbHBIM AuQQepeHIrnaTIbHBIM
OTKJIIOYAOIIMM TOKOM 110 30 MA peKOMeHyeTcs MpeayCcMaTpUBaTh ISl TPYIIOBBIX
JVHAW, TUTAOMIMX IITENCENIbHbBIE PO3ETKH BHYTPU JOMa, BKJIOYasl I1OJBAJIBI,
BCTPOCHHBIE U NPUCTPOCHHBIE Tapakv, a TAKKE B TPYHIOBBIX CETSIX, MUTAIOIINX
BaHHbIC KOMHATHI, AYIIIEBBIC U CayHbI. J{JI yCTaHABIMBAEMBIX CHAPYKH IITEIICETbHBIX
po3etok ycraHoBka YT ¢ HoMHMHaIBbHBIM AU((dEepeHINaTbHBIM OTKIIOYAIOIIIM
TokoM 70 30 MA o0s3aTenbHa.

B 3panusx moryt npumenstbes Y30 Tuna «Ay», pearupyromue Kak Ha
MIEPEMEHHBIE, TAK U Ha MYJIbCUPYIOIIUE TOKU MOBPEXKACHUN, WA «AC», pearupyroime
TOJILKO Ha MEPEMEHHBIC TOKU YTCUKH.

Kak Bunno u3 xoncrpykuun YT (ecnu pedb UIE€T HE O KOMOMHHUPOBAHHOM
YCTPOMCTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB M MpHU JOOOM cXeme ero
MOAKIIOYEHUS  JOJDKHA  OBITh — MpeaycMOTpeHa  oOsi3aTenbHas ~ yCTaHOBKA
ABTOMAaTHYECKOTO BBIKJIFOYATEIIS, IS 3alIAThI, KaKk camor ceT, Tak U Y [T oT TOKOB
neperpy3ku U KOPOTKOTO 3aMbIKAHUSI.

Taxxke HeoOxonuma mnepuoauueckas mpoBepka padotocnocodHocTn Y/IT.
Crangaptamu [7, 8] ycTaHOBJIEHO TpeOOBaHWE MO HAJMYHIO YCTPOMCTBA MPOBEPKHU
pabotocmocooHocTu Y /T (kHomKm). [IpoBepka paboTOCIIOCOOHOCTH OCYIIIECTBIIICTCS
HaxxatueM KHONKU « TECT». Ilpu ee Haxxatuu B Y [T MCKYCCTBEHHO CO37a€TCSl TOK

YTEYKH, YTO JOJDKHO MPUBECTU K OTKIroueHno Y I T.

YcrpoiicTBa 32U THI OT AYroBoro npooosi uiau uckpeaus (Y3 AII)
JlyroBoii mpoOoW WM HMCKPEHUE — OJWUH W3 aBAPUMHBIX IMMOKAPOOMACHBIX
PEXKUMOB B JIEKTPOCETSIX.
B otnrumne oT KOPOTKUX 3aMbIKaHWM, BO3HUKAIOIIWNA MPU UCKPOBBIX U JYTOBBIX
pazpsigax TOK, OIrPAaHUYMBAETCS COMPOTHUBJICHUEM HArpy3Kd, Ha KOTOPBIM He
pearupyroT aBTOMAaTUYECKUE BBIKIIIOYATENH, HO 3a CYET IJIMTEIbHOIO BPEMEHU €ro

IMPOTCKAHUA, MOXKCT IIPOUCXOJNUTHh BOCINIAMCHCHUC NU30JIIIUU IIPOBOJAA.


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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OnHOM W3 TJIABHBIX MNPUYMH HCKPEHHS SBISIETCS OOJIBIIOE TEPEXOTHOE
conpotusieHue (bIIC), B 00uxoae Ha3pBaeMOe TaKKe «IIJIOXUM KOHTaKTOM». [lpm
BIIC na nepexo/ie 3JIeKTPUIECKOro TOKa C OJJHOTO IIPOBOIHUKA Ha JIPYroi oOpaszyercs
nocJsieoBaTeIbHas WIK HapajuielibHas dJIeKTpUUYecKas ayra MeXay MpOBOJIaMH WM
KOHTaKTaMH.

BIIC gacTo BO3HHKAET BCISACTBUE NE(PEKTOB U TOBPEIKIACHUH, IPOU3OIIICAIINX
MpU SKCIUTyaTauuu ooopyaoBanus. Hampumep:

- TIOBPEXKJICHUS M30JIAIMU KaOelsh TBO3AsSMU, IIypyIlaMH, 3a)KUMaMu WJIU TIPU
MEXaHUYECKOM BO3JICUCTBUU JPYTUMH MpPEIMETaMU;

- IOBPEXKICHUS U30JIAIINK KaOesel rpbl3yHaMU U JOMAIIHUMHU KUBOTHBIMU;

- W3JIOM Kabess (MpoBoja) MpU M3rHOaX WM MPU MOCTOSHHBIX MEXAHUYECKUX
BO3JCHUCTBUSIX;

- CTapeHU€ W3OJIALMH, MOBPEKIEHUS OT BO3ICHCTBHS TEeMIEpaTyphl, BJArH,
JPYTUX pa3pymaimux (HakTopos;

- YXYJIIICHUE KOHTAKTa M3-3a OCJIabJIeHUs 3aKUMOB, CTAPEHUS M OKHUCIICHHUS
MPOBOJIOB U T.]I.

B noBpexIE€HHON W€ BO3HHMKAET MaJblil 3a30p, MpOOHMBAEMbIl paboynm
HaIpsHKEHUEM, TTIOTOMY TOK M0 TAKOMY KaOeJio MPOoI0JKAET MPOTEKATh, U OCTAETCS
OJIM30K K HOMHUHAJILHOMY 3HAYE€HMIO, a 3HAYUT, aBTOMATHUYECKUI BBIKIIOYATENb Ha

HET0 HEe pearupyer.

cINe Ny LY )

Ocnabnenbii MexaHuueckoe MepenasnexHbii HenonHoLeHHbIH

KOMTaKT nospexjeHue xabens KOHTaKY
kaGens

55 &

Aedexr Nospexgenue Mexanuueckoe NospexaeHue CKpyTKa meap U
kabena rpbi3yHamm nospexaenune unu crapexne ANOMUHUA
H30NAUMM M30NAUMK

PucyHnok 6. Bo3MoxkHbIE IPUYMHBI HCKPEHUS B JIEKTPOIIPOBOJKE
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B 3a30ope BO3HMKaeT AYroBOW pas3psill, CONMPOBOXKIAKOUIMKUCS WHTECHCHUBHBIM
BBIJICJICHUEM TEIJIa, YTO MPUBOIUT K JATbHEUIIIEMY Pa3pyIICHUIO U30JISIUN KaOesl U
€ro BO3TOPaHUIo.

[Tpu GoaBIIIOM TTEPEX0THOM CONIPOTUBIICHUH BO3HUKAET MPOIECC IMKINIECKOTO
oOpa3oBaHUsS W TalleHUS OJJICKTPUUYECKOM Jyrd, IPOUCXOIUT 3HAUYUTEIIBHOE U
JUTATEIIBHOE BBIJICJICHUE TEIUIOBOU SHEPrur. BO3ZHUKAIOT JIUTENbHBIE U YCTOMYUBBIC
TEIJIOBBIC PEKUMBI PAOOTHI AJCKTPUUYCCKUX IICTEH, BCICICTBUE YETO MPOUCXOIUT
pa3pylieHue U30JSIIIUY 1 3allIUTHBIX 000JI0YEK, a TaK)Ke IMOCIIeyIolee BO3TOpaHue.

[To mexaHu3My BO3HUKHOBEHHS, PA3JMYaIOT IOCJIECAOBATEIbHBIN JyroBOM

po0oii, mapauieNbHbIi 1yroBoi Mpo0oil U IyroBoi mpoOoil Ha 3eMITIO.

L (nuHunA)
HAIPY3KA

N (He#ATpanb)

PE (zazemneHue)

I
n
[
i
Pucynox 7. Mexannu3m BO3HUKHOBEHHSI TyTOBBIX MPOOOEB

[log mnocnegoBaTeNbHBIM JTYyrOBBIM MPOOOEM MOHUMAETCS AIEKTPUUYECKUI
npo0Ooil M30asUMK (UM BO3AYLIHOTO MPOMEXYTKA), MPU KOTOPOM TOK MPOTEKAET
yepe3 Harpysky 1enu, 3amumiaemont Y3II. [locnenoBaTenbHbIi 1yroBoi MmpoOoit
BO3HHKAET, ITPEXKJIE BCEr0, B PE3YJIbTATE NOBPEKICHUS IPOBOA WU ITOTEPU KOHTAKTa
B IIOCJIEIOBATENBHOCTH C HArpy3koi. B 3TuX ciydasx, BETU4YMHA TOKa MEHBIIE, YEM
pabounii  TOK, M  aBTOMAaTUYECKHE  BBIKJIIIOYATENM  WJIM  BBIKJIIOYATEIU
nudpepeHInanbHOTO TOKa HE CITOCOOHBI ONPEAEIUTh HEUCIPABHOCTh U OTKIIIOUUTD
3aIMIIAEMYIO LETb.

[TapannensHBI AYTroBOM MpoOOH - 3TO MPOOOH, IPU KOTOPOM TOK MPOTEKAET
MEXIy aKTHUBHBIMU TPOBOJHUKAMM, TNapajulebHO Uenu Harpy3ku. [IpoOoit
COMPOBOXKIAETCS TOSIBJICHUEM AJIEKTPUUECKOW Iy, CIOCOOCTBYIOUIEH 3aMBIKAHUIO

MPOBOJAHUKOB. BenuunHa Toka Mpu MapauieIbHOM IPo0oe OMpenesisieTcsl MOJHbIM
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COIIPOTUBIICHUEM LIENMU. B 3aBUCUMOCTH OT TOTO, KAKOM HOMHWHAJIBHBIM TOK WMEET
ABTOMATHUYECKUU BBIKIIIOYATENIb, MPOUCXOAUT (WJIM HE TMPOUCXOJMT) OTKIIOUCHUE
nenu. [lpm 3arpyOneHHoOl ycTaBKke Toka cpalOaTbIBaHUS aBTOMATHUYECKOIO
BBIKJIFOYATENS OTKIIFOUECHHE LIENU TPOUCXOIUT C 3aI€PIKKOM.

JlyroBoii mpo06oii Ha 3eMJTt0 — 3TO TTPOOOH, TPU KOTOPOM TOK MPOTEKAET MEKITY
aKTUBHBIM TIPOBOJTHUKOM M 36MJICH B pe3yJIbTaTe 3aMbIKaHMs (Da3HOTO MPOBOJTHHUKA HA
3EMJIF0 WJIM Ha BJIEMEHT 3JIEKTPUUYECKU CBSI3aHHBIN C 3€MJICH.

YerpoiicTBo 3amuThl 0T AyroBoro npooos (Y3/1I1) — HOoBBIN Kiacc ammapaToB
3alIUThl AJEKTPUUECKON CETH, MPEIHA3HAYEHHBIA, B OTJIIMYHME OT JAPYIHMX BHUJOB
AIEKTPUYECKUX 3ALIUT, UCKIFOYUTENIBHO JUISI NPEAYIPEXKICHUS U TPEAOTBPALLCHUS
M0KapoB, BOZHUKAIOIIMX HU3-3a IyTOBOTO MPOo00s (MCKpEHHUS).

HexoTopbiMu pa3paboTuMkaMy 3TUX M3ICIUN MPUMEHSETCS TaKKe TEPMHUH

«YCTPOMCTBO 3aIUTHI OT UcKpeHus» (Y3c).
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Pucynoxk 8. [Ipumepsl yCTpOUCTB 3aIMTHI OT JYTOBOTO MPOOOS pa3IMIHBIX
MIPOU3BOAUTENEN
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V31T HOCUT UCKITFOUUTETHEHO MPOTUBONIOKAPHOE HA3HAYECHUE.

OcHoBHO#l  3amaueit  Y3JII  sBnseTrcs  CBOEBPEMEHHO  PACIO3HATH
BO3HUKHOBEHUE MOKAPOOMACHOTO MCKPEHHS W  OTKJIIOYUTh  3alUIIAEMYIO
ANEKTPUYECKYIO LEb.

VY3JII CcKOHCTPpYHMPOBAHO TaK, 4YTOOBI OMPEACIUTH MOABJICHHUE JTYyrOBOTO
(MCKpOBOIr0) paspsaa W IpepBaThb KOHTYp €€ Meped TeM, Kak SHEpPrus B MecTe
HEHUCNPABHOCTHU JOCTUTHET 3HAYEHUW, BEAYIIMX K BOSHUKHOBEHHUIO IT0Kapa.

V3II obOecrnieunBaeT aBTOMATUYECKYIO JIUArHOCTUKY KOHTPOJIUPYEMOM
AIEKTPUUECKOM 1ENHM U MPU BO3HUKHOBEHWM HCKPEHUs OTKIIOYAaeT €€ OT oOIen
IIATAOUIEH CETH.

Takum oOpazoM, Lesib TPUMEHEHUS! 3TUX YCTPOWCTB — 3TO MPEAYNPEKACHUE
M0YXAapOB, BO3HUKAIONIMX B IMOMENICHUSX, 3[AHUAX W COOPYKEHHUSIX IO NPUUYMHE
HEUCIPABHOCTH 3JIEKTPOOOOPYI0BaHUS, MPOSABISIOIEHCS B BUAE AYTrOBOrO IpooOos
(MCKpeHHus).

bonpmmacTBO  V3/III  MCMOAB3YIOT CXOXKHE TMPUHIMIBI  OOHApPYKEHUS
II0’KapOOIIaCHOTO HMCKPEHUS B CETU. YCTPOMCTBO AHAIM3UPYET COBOKYITHOCTH
MapaMeTPOB TOKA W HAIPSDKCHUA CETH, XApPAKTEPHBIX [JI WCKPEHUS: BEIUYHUHY,
dbopmy, MOJISIPHOCTH, MPOJIOJKUTELHOCTh U TEMIT CIICIOBAHUS CKAYKOB. DTH CKAYKU
u narT uHbopMaini, oopadaTeiBaEMy0 MOAYJIEM OOpaOOTKH CUTHAJIOB B COCTaBe
VY3 AI1. BennunHa noay4eHHOr0 CUTHAJIa CPABHUBAETCS € 33/IaHHBIM 3HAUEHUEM U TIPU
KaXJOM TIPEBBIIIEHUA O3TOTO 3HAYEHUS TMOAACTCS MMITYJIbC PETHUCTPUPYEMBIN
HakonuTeneM. [Ipn DOCTHKEHMM B HAKONMUTENE YCTAHOBIEHHOIO YUCJA WMITYJICOB
3aJIaHHOTO YPOBHA TOAPAN (OPMHUPYETCS CHUTHAJ, OTKIIIOYAIOIIMKM 3alUIaeMyo
JIMHUIO.

Baxnoit xapakrtepuctukor Y3II, sBiseTcs mMOMEX03allMIIEHHOCTh, T.€.
OTCYTCTBUE HEXKEJIaTeNbHbIX (JIOKHBIX) CcpadaThiBAaHUM MpU BKIOYEHUU B
3aIMIIAEMYIO LEMb Pa3IUYHBIX AJIEKTPOIPUOOPOB, HAPUMED, ITbLIECOCa, HCTOYHUKA
MUTAHUS C DJJIEKTPOHHOM KOMMYTAllM€il, JBHUrarelis KOHJIEHCATOPHOrO IIyCKa,
AJIEKTPOHHBIX PETYJSITOPOB (TUPUCTOPHOTO THIA) CUJIBI CBETA, (PIIYOPECIICHTHBIX U
TaJIOTCHOBBIX JIAMIT, & TaK)K€ «HOPMAJbHO HMCKPSIIMX» PYYHBIX DJIEKTPOOBITOBBIX
WHCTPYMEHTOB C JIBUTATEIISIMU KOJUIEKTOPHOTO THUIIA UCKPEHUE B KOTOPBIX SIBISETCA
JIOITYCTUMBIM, HallpuMep Apeb.

CToUT OTMETUTH, YTO OTAEJbHBIE AJIEKTPUUYECKUE YCTPOMCTBA CaMU MOTYT

ICHCPUPOBATE BBICOKOYACTOTHBIC H CPCAHCYACTOTHBIC IIOMCXH, KOTOPBIC 6y,HYT
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pacno3HaBatbecst Y3l kak MCTOYHMK UCKpeHus. Hampumep, TUPHUCTOpPHBIE
perynsaTopbl ¢ (a3oBBIM yIpaBiICHHEM 0€3 TOMEXOIMOMABISIONINX (UILTPOB;
pa3IM4YHbIE YCTPOWCTBA, T€HEPUPYIOIINE BBICOKOYACTOTHBIE MTOMEXHU MOBBIINIEHHOTO
YPOBHS, CYIIECTBEHHO MPEBBIIIAIOIIME HOPMBI Ha MoMexoamuccuro. Ilpu Hammuum
MEePEUUCIICHHBIX YCTPONUCTB, TIPUXOAUTCS JINOO OTKa3bIBaThCs OoT pumeHenus Y3111,
YBEIMYMBAsl PUCKU BO3TOpPaHUN OT HCKpeHus, Jubo oTkimouyats Y3/II Ha Bpems
UCIIOJIb30BAHUSI YCTPOMCTB, SBISIIOIIMXCS TE€HEPATOPaMH BBICOKOYACTOTHBIX U
CPEIHEYACTOTHBIX MTOMEX.

OcHoBHbIMM XapakTepuctukamu Y3111 sBisroTcs:

- HOMMHAJBHBIA TOK - MaKCHUMaJIbHbIM TOK mpu kotopoMm Y3JIII cnocoOno
JUTUTEIBHO paboTaTh, HE TEPSIS CBOIO PAOOTOCTIOCOOHOCTh. B OCHOBHOM BBIITYCKaIOTCS
B IISITH MOAU(UKAIIMAX, B 3aBUCUMOCTH OT HOMUHAJIBHOTO ToKa: 16, 25, 32, 40, 63A;

- HOMHUHAJIBHOE HANpSIKEHWE — HaNpsDKeHWe ceTh npu KortopoM Y 3/III
CHOCOOHO TUTENLHO paboTaTh, HE TEPSASI CBOIO PabOTOCIIOCOOHOCTH;

- YCIIOBHBIM TOK KOPOTKOT'O 3aMBIKaHHUS - TOK KOTOPBII KPATKOBPEMEHHO MOXKET
BbiepkaTh Y31 1o MOMeHTa mmoka He cpaboTaeT aBTOMaTUUYECKUN BBIKIIIOUATEb,

yCTaHOBﬂeHHBIﬁ AJI1 3alIUTHI OCTIKM OT KOPOTKOI'O 3aMbIKAHUA.
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1 — u3rotoBUTEND; 2 — MOJIENB; 3 — HOMUHAIBHOE HAIPsDKEHNE; 4 — 4aCTOTa; 5 — HOMUHAJIBHBIN
TOK; 6 — YCIIOBHBIN TOK KOPOTKOTO 3aMbIKaHUS; 7 — CXeMa MOJIKJIIOUEeHHS; 8 — CXemMa UHANKAIUN
COCTOSIHUS pubopa

Pucynok 9. [Ipumep mapkupoBku Y3 /111
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Bri6op Y311 nporszBoaUTCS MO CAEAYIONIUM KPUTEPUSIM:

- 10 HOMUHAJIbHOMY HanpsbkeHuto. HomunansHoe Hanpsbkenue Y 3/1I1 nomkHO
OBITH OOJIBIIE JIMOO PABHO HOMUHAJILHOMY HAIPSHKEHUIO 3alIUIAEMON UM 1IETH;

- 0 HOMHUHaJIbHOMY TOKYy. Y3/II He 3ammmaeTr >JE€KTPUUYECKYH) CEThb OT
Neperpy3kKu U TOKOB KOPOTKOro 3ambikanus. [loatomy nepen Y3/II nomkeH cToaTh
aBTOMATUYECKUIN BBIKJIIOYATENh WM JAPYroll ammaparT ¢ (yHKUHMEH 3alluThl OT
CBEPXTOKA [0 TOKY KOTOPOTO HEOOXOIMMO BeIOMpaTh HOMUHANBHBINA TOK Y 3/II1. [Tpn
3TOM HOMHHaJIBbHBIA TOK Y3/III moimkeH ObITh OOJbINE OO paBEeH HOMUHAIHLHOMY
TOKY YCTaHOBJICHHOT'O JI0 HETO ammapara 3aliuThl (ABTOMATHYECKOTO BBIKIIOYATEIS
WM IPYTOTO anmnapara ¢ pyHKIMel 3auThl OT CBEPXTOKA).

Taxxxe nipu Be1oope Y311 ciienyer oOparuth BHUMaHUE Ha HATMYUE (DYHKIIMH
IIPOBEPKHU pabOTOCIOCOOHOCTU yCTpoicTBa. HeKoTOphle MPOU3BOIUTENHN OCHAILAIOT
VY3411 kHONKOW TPOBEPKHU, OTIEIbHBIE POU3BOAUTENN B KOMIUIEKTE C yCTPOWCTBOM
IIOCTABJISIIOT CPEACTBO KOHTPOJIS B BHUJAEC ABTOHOMHOM BWIKH, ITO3BOJISIOLIEH
UMUTHUPOBATh HMCKPOBBIE pa3psilbl, U TaKUM OOpa30M OCYIIECTBIATh KOHTPOJIb
(GYHKIIMOHUPOBAHUS M3JEIUS U OMNpPEICICHUE 30Hbl €ro JCHCTBUS, YTO SIBISETCS

HCCOMHCHHBIM ITPCUMYIICCTBOM TAKHX allllapaToOB.

Pucynok 10.ITpumep Y3AI1 B KOMILIEKTE CO CPEACTBOM KOHTPOJISI 30HbI
GyHKIIMOHUPOBAHUS

VYceranoBka Y3/III B rpymnmoBbIX CETSX NMUTAaHHS CHCTEM IPOTHUBOIOXKAPHOMN
3alIUTHl U B DJIEKTPOYCTAHOBKAX MEIUIMHCKOIO HAa3HAYECHUs, IOAACPKUBAOLINX

KU3HCACATCIIbHOCTD 6OJ'H>HI>IX, HC OOITYCKACTCA.


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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V31 sBngercs eme OgHUM BUAOM 3aIIUTHI 3JEKTpUUEecKuX Lerneid. OHO He
3aMEeHsAeT CcOo0OM Jpyrue amnmaparbl 3aldThl U HE OTMEHSAET HEOOXOJIUMOCTH
MIPUMEHEHUS B AJIEKTPUUYECKHUX LIETSIX aBTOMATUYECKUX BBIKIIOYATENIEH U yCTPOUCTB
3aIIUTHOTO OTKII0YeHUS AU(depeHIIuaTbHOTO TOKA.

VY3AII pexoMeHnyeTcs YCTaHABIMBATH B OTHAEIBHBIX TPYIIIOBBIX JIMHUSAX
MUTaHUs OCBEIIECHUS U IITENCEIbHBIX PO3ETOK MOCIE IPYTUX annapaToB 3amuTsl (AB,
YAT).

VYceranoBka Y3/II1 3anpemiaeTcst B JIMHUSAX CUCTEM MMPOTUBOIOKAPHOMN 3aIMThI,
a TaKXe JJIEKTPONPHUEMHHUKOB, OTKIIFOYEHUE KOTOPBIX MOYKET MPUBECTH K OIMACHBIM
IIOCJIEACTBUAM: CO3JAHHUI0 HENOCPEACTBEHHOW yIpo3bl Ul JKU3HM JIIOJCH,

BO3HUKHOBCHHIO B3PBIBOB, ITOKAapPOB U T.J.

YcrpoiicTBa 3amuThI 0T nepeHanpsi:kenus cetu (Y3II)

ITepenaabl HANPSKEHUS B DJICKTPUUECKON CETH SIBJIAIOTCS OJHON M3 OCHOBHBIX
INPUYUH BBIXOJAa M3 CTPOSI DJIEKTPUUECKUX NPUOOPOB, B OTICIBHBIX CIydasx
NPUBOJAIIMX K Moxapy. OCOOEHHO OCTPO BOMPOC 3alIUTHI 3JICKTPONPUOOPOB OT
MepernajgoB HANpPSHKEHUST CTOMT B JKWIBIX MHOTOKBAPTUPHBIX JIOMax CTapou
MOCTPOMKH, a TaK K€ YACTHBIX >KWIIBIX JOMax MOJKIIOYEHHBIX K CTapblM JUHUIM
AJIeKTpornepeaay.

YCTpOMCTBO 3aluThl OT MNEPEHANPSHKEHUS WM PeEjie HaIpsOKeHUS — 93TO
amnmapar  3allluThl, OCYIIECTBJSIONMINI  HENPEPBIBHBI  KOHTPOJIb  BEJIMYUHBI
HaIpPsHDKEHUS TUTAIOIIEH CETH C 11e/IbI0 00eCIIeUeHUs OTKIIIOUEHUSI HAaTPY3KHU B cliydae

BbIXOJd 3HAUYCHUA HAIIPSXKCHUA 3a YCTAHOBJICHHBIC IIPUICIIBI.

* @’ o
BXOR N ' .,‘

Pucynok 11. [IpuMepsl yCTpONCTB 3alIUTHI OT MEPEHANPSHKEHUS PA3IMYHbBIX
MIPOU3BOAUTENIEH
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Haznauenne Y311 3akimouaercs B 3a11uTe 3JIEKTPOOOOPYAOBAHUS OT MIEPEIIaioB
HANpPSDKEHUSI CETU KOTOpbIE MOTYT BO3HHUKHYTH B CIIEJCTBUE PA3IUYHBIX (PaKTOPOB
TaKUX Kak 0OpbIB HYJIS, IepeKoc ¢a3 u T.1.

Kax npasuno, Y3II cocTouT u3 ABYX OCHOBHBIX OJOKOB: M3MEPHUTEIBHOIO U
WCIIOJTHUTEIILHOTO.

IIpn nonmaue nHa YII HanpspkeHHs U3MEPUTENbHBIA OJIOK OINpPEAEINsSeT €ro
BeIMUMHY. EciM M3MepeHHoe 3HaueHue HaNpsDKEHHS DJIEKTPOCETH HE BBIXOJUT 3a
YCTAaHOBJICHHBIA B HACTPOWKaxX JMANa30H 3HAYECHUUW H3MEPUTENbHBIA OJIOK IMOJaeT
CUTHAJI Ha HUCIIOJHMUTENbHBIN OJIOK (pesie) KOTOPhIA 3aMbIKaeT CHJIOBOM KOHTAaKT,
BKJIIOYAs TEM CaMbIM Harpy3Ky B CETb.

Takum o0pazom, Y/II ocyuiecTBiasieT HENPEPHIBHBIN KOHTPOIb HANPSKEHUS
ANEKTpOceTU. B cinydae CHWKEHUs HaIpSHKEHUs HUYKE YCTAHOBJIEHHOTO MOpora Wi
MOBBIIICHUS BBIIIE YCTAHOBJIEHHOTO B HACTPOMKaX MOpOra HM3MEPHUTENbHBIN OJIOK
MTHOBEHHO TIOJIJa€T CHUTHAJl Ha UCIHOJHUTEIbHBIN MeXaHu3M (pese) KOTOPBIH
OTKJIFOYAET JJIEKTPOYCTAaHOBKY OT ceTh. llocie BOCCTaHOBIIEHHS 3HAa4Y€HUs
HalpsDKeHUs 10 JIONYCTUMOTO  3HAYEHHMs, HW3MEPUTENbHBbI  OJOK  uepes
YCTAaHOBJIICHHYIO B HACTPOMKax BBIAEPKKY BpPEMEHM TOJAET CUTHAI Ha
WCIIOJTHUTEIbHBI MEXaHU3M, KOTOPBI BHOBb BKJIFOUAET HArpy3Ky.

Cy1iecTBYIOT CIIEIYIOIME TUIIBI PEJIE HANPSYKEHU:

-T10 TUITY DJIEKTPOCETH: OHO(a3HbIE U TpeXha3HbIE;

-110 coco0y YCTaHOBKHU: CTallMOHapHble U nepeHocHble. [Ipu ycranoBke Y311
BO BBOJHOM D3JIEKTPOILIUTKE OOECHeurBaeTCsl 3alluTa BCEH 3JIEKTPOCETH M BCEX
AIEKTPONPUOOPOB, MOAKIIOYeHHBIX K Hel. [lepenocHpie Y3II mpuMeHstoTCs, Koraa
€ro YCTaHOBKA B IIIUTKE 3aTPyAHEHA UJIH HEOOX0IUMO 00€CTICUUTh 0COOBbIC HACTPONKH
0 HAIPSDKEHUIO CETH JJIsi KOHKPETHOT'O 3JIEKTPOOOOPYI0BAHMUSL.

B Hacrosiniee Bpems CyIIECTBYIOT YCTPOIMCTBA 3alIUThI OT MEPEHAIPSKEHUS C
KOMOMHUPOBAaHHOM 3alIUTON, TaK HAa3bIBAEMbI€ BOJIbT-aMIIEPHBIE peJie, KOTOPHIE
KOHTPOJMPYIOT KPOME HAIpPSIKEHUS CETH, €Ille U TOK B CETH, 3alUIIAs TEM CAMbIM
CETh, KaK OT MEPENAT0B HANPSIKEHUSA, TaK U OT NEPErpy3KH, T.€. JOMOIHUTEIHHO
BBITIOJTHSET (DYHKITIO OTPAHUIUTEIISI MOIITHOCTH.

Heo6xoaumo 3HaTh, 4TO BOJBT-AMIIEPHOE pejie HE 00eCeUnBaET 3aIUTY CETH
OT KOpPOTKOTO 3aMbIKaHUSi WU HE MOXET 3aMEHUTh CO0OH aBTOMAaTHYECKUN

BBIKJIIOYATCIIb.
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Baxnoit xapakrepuctukoit Y3II siBisieTcss HOMUHAIBHBIN TOK.

HomMunanbHbiii TOK — 3TO TOK, KOoTOphiii Y3II cnocoOHO mpomyckaTh depe3
ce0s1 B TeUCHHE JIIMTEIHLHOTO BPEMEHU COXPAHSIs IPU 3TOM CBOIO pabOTOCTIOCOOHOCTb.
CranpapTHeIMH, HanOoJee PAaCIpPOCTPAHCHHBIMU 3HAYEHUSIMH HOMHUHAJIBHOTO TOKa
V3II apasrores: 10; 16; 25; 32; 40; 50; 63 A.

Homunanshseiii Tok Y3II onpenensercs mo cyMmMapHOMY TOKY Harpy3Kud WJIH
MOIIIHOCTH BCEX JIEKTPONPHUOOPOB, MOAKIIOYAEMBIX B 3aIIHMILAEMYIO CETh.

[TonmyynB paccunTaHHOoe 3HA4YeHHE TOKa, BblOMpaem Y3II ¢ Onwxkalmmm
OOJBIINM CTaHAAPTHBIM 3HAYEHUEM HOMHHAIBHOTO TOKA.

Heo6xoaumo yuuthiBath, uto Y3II He 3amuiiaer 3JeKTPOCETh OT TOKOB
Meperpy3ku U TOKA KOPOTKOTO 3aMblKaHUs, ModToMy camo Y3II J0KHO OBITH
3alIMIICHO OT HHUX YCTAHOBJIECHHBIM IOCJIENOBATEIIBHO C HHUM aBTOMATHYECKUM
BbIKITItouareseM. [loatomy HomuHabHbIN TOK Y 3I1 HEOOXOIUMO MPUHUMATH UCXOIS
Y3 HOMUHAQJIBHOTO TOKA aBTOMATHYECKOTO BBIKIrOUaTeNs. [Ipu 3ToM HOMUHAIBHBIN
ToK ¥Y3II nomxeH ObITH 00JIbIIIE UM PAaBEH HOMUHAIBHOMY TOKY YCTaHOBJIEHHOTO JI0
HEr0 aBTOMAaTUYECKOTO BBIKIIFOYATENS.

VY311 MOTyT HIMETH HECKOJIBKO HACTPOEK:

- ycraHoBka mopora cpabateiBanus Y3II mo MakcuMaabHOMY 3HAYEHUIO
HanpspkeHus: (Umax) - ycTaHaBIMBAaeT MAaKCUMAJbHO JIOMyCTUMOE 3HAYCHUE
HANpsDKEHUST DJIEKTPOCETH, IIPEBBIIMIEHUE KOTOPOr0 MPUBEAET K OTKIIFOYEHHIO
Harpy3Ku;

- ycTaHoBKa mopora cpabOateiBanus Y3II mo MUHUMaIbHOMY 3HAYEHUIO
HanpspkeHuss (Umin) - ycTaHaBiIMBaeT MHUHUMAIBHO JIOMYCTUMOE 3HAYCHUE
HANpsDKEHUST JJIEKTPOCETH, CHIKCHUE HANPSOKEHHUS HUKE JIAHHOIO 3HAYCHUS
MPUBEAET K OTKIIFOYEHUIO HATPY3KHU;

- YCTaHOBKA BPEMEHHU 3aJEP>KKM BKIIIOUEHUS — BpeMs, dyepe3 koropoe Y3II,
MOCJIC OTKJIIOUEHUSI HATPY3KH, MTOBTOPHO €€ BKIIOUUT P BOCCTAHOBJICHUU 3HAYCHUS
HalnpsDKEHHUST CETM B YCTAHOBIICHHBIX Ipeaenax. Bpems 3amepKKh BKIOUYCHUS

AIIEKTPOIIPUOOPOB BHIOMPAETCSI B COOTBETCTBUU C PYKOBOJICTBOM IO SKCILTyaTaIUH.
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IOOKTIOYeHU A

BEKJIXOYeHHUA 220B 4 4 5 5
HATPY3KH. IUTAaHUA pelle.
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B 7 (B7 #VOy

contro

BLIK«'IIO‘I&TGJTL KOHTPOJJIA
MAKCHMAJIBHOI'O HAIIPpAXKEeHHA.

Tpexpaspagasnit
Brixmouarens xouTpOIA HHIHKATOP.

MHHHEMAJIBHOI'O HANIPAXKEeHHAA.

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

Perynarop sagepxrnm Perynarop mMaxkcuMansHOTO
BpeMeHH aBTOMAaTHIEeCKOIo 230! HANpPAKeHHA OTKIIOYeHUA.
BRJIIOYEHHUA II0CJIe AaBAPHH. 220

—
5

PermeTop MHHHMAaJIEHOTO
HanopAXKeHHA OTKJIIYeHHA.

Knemmvzr nogxmogenns
HarpysKH

Pucynok 12. [Ipumep MapKUpOBKH YCTPOMCTBA 3alUThI OT NEpEHANpPsKEHU (pelie
HaIPSHKEHUS )

KonuyecTBO 1 crmocoObl HACTPOMKM MOTYT OBITh Pa3JIMYHBI ISl PA3HBIX TUIIOB
V3II. O6wuno, nHactpoiika VY3II ocymiecTBiaseTcss ¢ TOMOIIBIO TTOBOPOTHBIX
PEryJIUPOBOYHBIX PYUEK.

CpaBHEHME amnmapaToB 3aIIUATHI 3JIEKTPUYECKOM CETH MO OTKIKYAroIen
CIIOCOOHOCTH

PaccmoTpum pasHuily B paboTe M BO3MOXKHOCTSX OTKJIIOUEHUS Pa3IUYHBIX
anmapaTtoB 3alllMThl AJIEKTPUUECKUX Lenei. B Hacrodiiee BpeMms, €cTb MHOIO
KOMOMHHMPOBAHHBIX YCTPOUCTB 3aIMTHI ANEKTPUUECKUX CETEH, T.€. COBMEIIAIOIINX B
ce0e HECKOJIbKO 3aIUTHBIX (PYHKUUH. 31€Ch MBI PAaCCMOTPUM HE KOMOMHUPOBAHHbBIE
anmnaparbl 321U ThI, BHITOJHSIONIUE TOJIBKO OJIHY (QYHKIHUIO.

[IpyuriHaMu 1MOXKApOB OT 3JEKTPOYCTAHOBOK MOTYT SIBIIATHCS: KOPOTKOE
3aMblKaHWe, Teperpy3ka, TOKH yT€UKH, JAYroBble MpoOdou  (MCKpEHHE),
nepeHanpsHKeHHeE.

JUIsL  3alIWTBl  3JEKTPUYECKUX CETEW, B HACTOSLIEE BpPEMsl, SBISIOTCSH
oOsi3atenbHbIMU K TipuMeHeHnio AB u YJIT. Otu annapatsl 3apekoMeH10BaIA ceOs
KaK HaJleXHble W dS(PQPeKTUBHBbIE CpPENCTBA NPEIOTBPAILICHHS MOXAPOB OT

JIEKTPOYCTAaHOBOK.
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AB 3ammmaer 3JIEKTPUYECKYH0 CEThb OT TOKOB KOPOTKOTO 3aMbIKAHHUS M
IIEPErpy30K IMEKTPUUECKOUN CETH.

VAT 3ammimaer 3JE€KTPUYECKYX0 CEeTh OT II0)KAPOB B pe3yJbTaTe
BO3HMKHOBEHUS TOKOB YTEUKH.

Crnenyer OTMETUTH, YTO B HACTOSIIEE BPEMsI 3alUTy OT MHOTMX HETaTUBHBIX
(GakTOpoB, BBI3BIBAIOLIMX BO3TOpPaHME B JJCKTPUUECKUX CETAX, BMECTE C
npumeHenueM AB u YT, oTyactu pemaroT opraHu3aliOHHBIMH MEPOIPUATUIMH,
IIPOU3BOAMMBIMU Ha 3TANE NPOESKTUPOBAHUS JJICKTPUUYECKHUX CETEH, IIPU UX MOHTAXKE
U [IpU SKCIUTyaTaluu. Vcrnonb3yroTest Takue Mephl, Kak 3a3eMIIEHUE, YKIaIKa Kades
B KOpo0a, YBEIMYEHHUE PpACCTOSHHUA MEXJy MPOBOAHMKAMH, MPUMEHEHUE
CHEIUATbHBIX COCAUHUTENBHBIX YCTPOUCTB (KJIEMMHBIX KOPOOOK W Ap.) u T.a. Jus
3aIIUTBI OT MEPETPY30K MPOU3BOIAT NMPABUIIBHBIM PACUET IJIEKTPUUECKUX CETEU H
Harpy3KH.

Opnnaxo AB u Y/IT n3HauanbHO He ObUIM IpeHA3HAYEHBI U1 pacliO3HABAaHUS
VCKPEHUS U OTKJIFOYEHHUs LEIU B CIydae ero nossieHus. VIckpenue He pacrno3HaeTcs
AB nmu YT, NOCKOABKY NP UCKPEHNUN HE MPOUCXOAUT HU YBEIUYEHUE CPETHETO
3HA4YEHUS TOKA B IIENU, HU €r0 yTeuKa Ha 3€MJIIO.

IIpr mnocienoBaTeIbHOM HMCKPEHUM IIOJIHOE  COIPOTHUBIIEHUE — ILIIOXOTO
KOHTAKTa» YMEHBIIAET TOK HArPy3KU U JEPXKUT ITOT TOK HUYKE IIOPOra OTKIHOYEHHUS
AB. CoOTBETCTBEHHO, 3TH CPEJCTBA 3AIUTHI OT HETAaTHBHOI'O JEHCTBHSI BBICOKOIO
3HauUEHUsA TOKa He cpalatrbiBaloT. lIpu mapamnenbHOM UCKpeHuu Mexnay (azoil u
HEWUTPAJbHBIM TIPOBOJOM TOK OrpPaHWYEH TMOJHBIM CONPOTUBICHUEM LENU U
cpadareiBanue AB u YT 3aBUCHT OT CTENIeHH UCKPEHUS, OJTHAKO B TIOJIHOM Mepe He
rapaHTHPYETCS.

CoOTBETCTBEHHO, PEIICHHUE 33/1a4d PAclO3HABAHUS MCKPEHUs U oOecreueHus
3aILMTHI OT MOKAPOB, BEI3BAHHBIX UCKPEHUEM, JTOJKHO 00€CIIEYNBATHCSI HOBBIM THIIOM
YCTPOMCTB, (YHKIHUOHATIBHO U TEXHUYECKH OPHUEHTHPOBAHHBIMU Ha TaKylO 3a/auvy.
Takum yctporictBoM sBisiercst Y 3/I1.

VY3AII 3amumaer 3JeKTPUYECKYI0 CETh OT IOXKApPOOIMACHOTO MPOSBICHUS
JyTOBOTO TIPOOOST (MCKPEHMS).

Eme oanum (QakTtopoMmM, KOTOpBIA MOMKET TMPUBECTH K TOXapy OT
AJIEKTPOYCTAHOBOK, SBJISIOTCS KOJEOAHUsSI HAIMpPSOKEHUS DIJIEKTPUYECKOM CETH.
IIprueM, OracHOCTh MOXKET HECTH KaK MOBBILIEHHOE HAIIPSIKEHUE, TaK U IIOHUKEHUE

HaNpsHKEHUS.
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AB, YT, Y3II He 3amumiaroT dIeKTPHIECKYIO CETh OT OTIACHBIX KOJIeOaHUI

HaIpsDKEHUS CEeTH. DTy 3a1a4y BeinoaHseT Y 311

V3I1 3amumaeTr 3JIeKTPUUECKyl0 CeTh OT KoJIeOaHUW HaIpsKEHUs, KOTOpbIE

MOTYT IPUBECTHU K BBIXOJY U3 CTPOS AJIEKTPOIPUOOPOB U UX BO3TOPAHHUIO.

(I)yHKl_lI/IOHaJILHbIe BO3MOKHOCTH amnmapatoB 3alllUThI 3JIEKTPUYCCKHUX

ceTei.

Ta0mura 6

qDYHKIII/IOHaJIBHI)Ie BO3MOKHOCTH aIlIIapaTOB 3aIlIUTBI SJICKTPUICCKUX ceTen

Anmnapar 3amThbI

Yerpoiicrso YcrpoiictBo
ABapHiiHbIi ABTOMATHYECKHH | YCTPOIMCTBO 3aIATHI | 3AIMATHI OT p
€KUM 3alUTHI OT
Y BbIKJIIOYaATEIb | M PepeHIHAIBHOTO AyroBoOro
nepeHanpsiKeHust
(AB) Toka (YAT) npooos (v3I)
(Y3410)
He
Kopotkoe OobecneunBaer He o6ecnieunBaet He obGecneunBaer
3aMbIKaHUe 3amMT 3aIuUT obecreumBact 3aIUT
y Y 3alIUTy Y
He
O0ecneunBaer He oGecnieunBaer He oGecrieunBaet
[eperpy3ka —— — obecrieynBaeT —
y Y 3alIATY Y
He
He o6ecneunBaet OobecneunBaer He o6ecneunBaet
VYTeuka Toka samT sammT oOecrieunBaeT SamT
Y y 3aTUTY Y
JlyroBoit mpo6oit | He obecnieunBaer He oGecnieunBaer O6ecneunBaer | He obecrieunBaet
MOCIIE0BATEIHHBIN 3aITUTY 3aITUTY 3aIMUTY 3aIUTy
He B monnoM Mepe
obecrieunBaeT
3aIUTYy.
JlyroBoit mpo6oii | Moxet cpaboTarhb He o6ecneunBaer O6ecneunBaer | He obecrieunBaet
napasuieIbHbIH CJIUIIIKOM TIO3/THO 3aIUTY 3aIMTY 3aIUTy
(pu
OTPaHHYEHHOM
toke K3)
He B monnoi Mepe
obecrieunBaeT He B monHOI Mepe
3amuTy. Moxer obecrnieunBaeT
JlyroBoii mpo6oii cpaborath 3aIUTY. Oo6ecneunBaer | He obecrieunBaet
Ha 3eMITI0 CIIMIITKOM TO31HO | MoskeT He cpaboTaTh 3aIUTY 3aIIUTy
(pu (Ipu UMITYILCHOM
OTPaHHYEHHOM XapakTepe UCKPEHUs)

toke K3)
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Anmapar 3aluThl
Yerpoiicrso YcrpoiicTBo
ABapHiiHbIi ABTOMATHYECKHIT | YCTPOMCTBO 3alIMTHI | 3alIUTHI OT P
eRM 3alUTHI OT
p BbIKJIOYATEIb | AM(dPepeHIHaIBLHOTO AYroBOIO
nepeHanpsiKeHus
(AB) Toka (YAT) npooos (Y310
(Y3AIID)
He
[Tepenanbl He o0ecnieunBaer He oOecmieunBaer Oo0ecnieunBaer
HaIPSKESHUS 3aIIUT 3aIIUT obecnieumBact 3alUT
p y y JammmTy y

N3 tabaumpl 6 BUAHO, YTO HU OJMH U3 allapaToB 3allUThl HE 3alUIIACT
AIEKTPUUECKYIO CETh OT BCEX BO3MOXKHBIX aBapUIHBIX pekUMOB. {151 oOecnieueHus
MaKCUMaJbHOW 3alllUThl 3JEKTPUUECKOHM CETH IeJIeCO00pa3HO  HCIOJIb30BATh
anmaparbl  3alllUThl, paloTarolMe Ha OOHapy)XeHUE pa3HbIX MPU3HAKOB
HEHUCTIPABHOCTH JIEKTPUUYECKON CETH.

[Tpumenenune Y3/II1 u Y3II He oTMEHsIET HEOOXOIMMOCTH UCTOb30BaHus AB
n YT.

Takum oOpa3om, eciv paccMOTPETh BapHaHT HCIOJb30BAaHUS BCEX BHJIOB
3aIUTHI AJIEKTPUUECKON CETU OTIAEIbHBIMH YCTPONUCTBAMHU (BBIMNOJIHSAIOMIKUMHU TOJIBKO
0JIHY (YHKIIUIO), TO HEOOXOJMMO YCTAaHOBUTH UYETHIPE PAa3HBIX arlnapara 3amuTtsl: AB,
YAT, Y3AII, Y3II.

B HacTosee BpeMs pacrnpocTpaHeHbl KOMOMHUPOBAHHBIE allllaparhbl 3allUThI,
KOTOpble OOBEIUHSIOT B OJHOM KOpPIIyc€ HECKOJIbKO YycTpoiicTB. Hampumep,
mu(depeHranbHble aBTOMATHI, KOTOPble OOBEAUHSAIOT (DYHKIIMU aBTOMATUYECKOTO
BBIKJIFOUATENS M YCTPOUCTBA 3alMThl AU depeHuuanbHoro Toka. KomOnHnpoBaHHbIe
YCTPOMCTBA MO3BOJISIFOT ONTUMHU3UPOBATH U YIPOCTUTH MPOEKTHUPOBAHUE MU MOHTAX

QJICKTPUYCCKUX ITUTKOB.

TepMonHaMKATOPBI

OpHoit w3  Hauboliee  pacHpOCTPAaHEHHBIX  MPUYMH  TOXKAPOB  OT
DJIIEKTPOYCTAHOBOK  SIBJISICTCS NEPErpeB KOHTAKTHBIX COCAMHEHUHW W JPYIUX
aneMeHToB. llokapoomacHble pEeXMMbl  BO3HUKAIOT — BCJIEJACTBUE  OOJIBIIOTO
IIEPEXOTHOTO CONPOTHUBIICHHUS, A TAKKE IEPETPY30K.

TepMOMHAUMKATOPHBIE MaTepUaibl NPEAHA3HAYEHBI I BHU3YAIBHOTO WIIH
dboTorpauyeckoro KOHTPOJS M HU3MEPEHHs] TeMIlepaTypbl, T.€. PE3yIbTaThl

HSMepeHI/If/i MOZKHO IMPCACTAaBUTh B BU3YaJIMBUPOBAHHOM BUJIC.
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[Ipy  [moCTMKEHMM MaKCHUMaJbHOM TEMIIEPATYpPbl TEPMOWHAUKATOPHBIN
MaTepHuall pacIuIaBiIsIeTCs] 1 HEOOPAaTUMO MEHSIET CBOU LIBET.

TepMouHIUKATOPBI MOXXHO HCIIOJIB30BaTh KakK JOKa3aTelbCTBO  (hakTa
JOCTUKEHHUSI OINPENEICHHOM MAKCUMAJIbHOM TeMIepaTypbl, T.K. pe3yJbTaThl
U3MEPEHUs SIBISIOTCS HEOOPAaTUMBIMHU.

Meron wW3MepeHHsT TEMIIEpaTypbl C  I[OMOLIBIO  TEPMOMHIMKATOPHBIX
MaTE€pUAJIOB OTJIAYAETCS IPOCTOTOM, 3KOHOMUYHOCTBIO, MaJOM TPYIOEMKOCTHIO,
BO3MOKHOCTBIO OIEPATUBHOIO TIOJYYEHMs] JOCTATOYHO TMOJHONW HMH(POpMALUU O
TEIJIOBOM PEXKUME IJIEMEHTOB 3JIEKTPOOOOPYI0BAHMUS.

TepMOMHAUKATOPEI MMEIOT HECKOJIBKO WMCIOJHEHUN: TEPMOMHIUKATOPHBIE
HAKJIEMKA U TEPMOWHIUKATOPHBIE KPACKH.

KoHTpacTHOCTh LIBETOBOr0O Mepexoaa OO0ECreyrBaET JErKOe paclo3HaBaHHE
aBapUUHOIO MEpETpeBa.

TepMONHIMKATOPBI COXPAHSIOT CBOU I[BET U MAPKUPOBKY Ha IMPOTSHKEHUHU BCETO
CpOKa CITy>KOBI.

TepMOUHIUKATOPHBIE HAKJIEHKH MPEACTaBIAIOT COOOW MOIJIOKKY Ha
CAMOKJICSIIIIEMCA OCHOBE C HAHECEHHBIM TEPMOWHJIMKATOPHBIM IOKPBITHEM.
MartepuaioM MojyIoKK1 MOTYT OBbITh OyMara, (hosbra win nojuMepHas rieHka. Jlis
IPENOXPAHEHNUsS] TEPMOWHIMKATOPHOIO TOKPBITUS OT BHEIUHUX BO3JAEHCTBUMI
MTOBEPXHOCTD U3AENUS MIOKPHIBAKOT 3AIUTHON MIIEHKOM.

[Ipn nocTmxeHUM 3aJaHHOW TeMIlepaTypbl MHAMKATOP HEOOpPaTUMO MEHSET
CBOM1 IIBET.

TepMonHaUKaTOpHbIE HAKIEHKU MOTYT OBITH Pa3IMYHOTO pa3mepa U GopMmbl, B
3aBHCHUMOCTH OT 3aJjaud MMETh Pa3HbId MOpOr cpaldaThIBaHUS, UMETh HECKOJBKO
TE€PMOYYBCTBUTEIbHBIX METOK C Pa3HBIM IIPEEIOM CpabaThIBAHUS.

TepMOUHIUKATOPHBIE HAKIEHKN MOTYT OBITh OJJHOMO3UIIUOHHBIMHU, T.€. UMEIOT
OIHY WHIWKAMOHHYK) METKY W MHOTOIIO3MIIMOHHBIMHU — HMMEIOIINE HECKOJBKO

HHIWKAIINOHHBIX MCTOK, HACTPOCHHLIX HA PA3HBIC TCMIICPATYPHI.
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Pucynox 13. IIpumepbl TEpMOMHIUKATOPHBIX HAKIIEEK PA3TUYHBIX
MIPOU3BOIUTEIIEH

[IprumeHeHnEe OTHOMO3UIMOHHBIX TEPMOMHIMKATOPHBIX HAKIEEK IO3BOJIAET
KOHTPOJIMPOBATh MAaKCUMAJIbHYIO TEMIIEPATypy Ha dJIEMEHTE AJIEKTPOOOOPYI0BAHUS.

[IpumeHeHne MHOTONO3MIMOHHBIX TEPMOMHIMKATOPHBIX HAKJIEEK I103BOJISET
ONPEAEHATD TeMIeparypy DJIEMEHTA AIIEKTPOOOOPYTIOBAHUS Kak
cpeaHeapupMETHIECKOE MEXKY MOCIeTHEN METKOM, U3MEHUBIIIEH 1[BET, U TIEPBOM —
HE U3MEHUBIIEH.

TepMOUHAMKATOPHBIE KPACKH, B OTJIMYME OT TEPMOUHIAMKATOPHBIX HAKJIEEK,
MOXHO HAHECTHM Ha TIOBEPXHOCTH WJIM OJEMEHTHI  AJIEKTPOOOOPYI0BaHUS,
HEJIOCTYIIHBIE JJII YCTAHOBKM TEPMOMHJMKATOPHBIX HAKIEEK, HAIPUMEpP, IIPU
CJIO’)KHOM KOH(UTYpalMKM WK OTPAHUYECHHOM MPOCTPAHCTBE BHYTPHU IJIEKTPUUECKHUX
IUTKOB. Kpacku MOKHO HAaHECTH Ha MMOBEPXHOCTh KOHTPOJIUPYEMOTO dJIeMEeHTa 0oJiee

TOHKHUM CJIOCM, B PC3YJIbTATC YCI'O BO3PACTACT CKOPOCTH Cpa6aTI)IBaHI/I$I.
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Pucynok 14. [Ipumep ncnosHeHns] TEPMOUHANKATOPHBIX KPaCOK

TepMOUHUIUKATOPBl TMPUMEHSAIOTCS JJII  KOHTPOJSL TEIIOBOTO pexXHuma
AJIIEMEHTOB 3JIEKTPOYCTaHOBOK.

TepMonHAUKATOpPBl MNPUMEHSIOTCA JUIsI OOHAPYKEHUS U PETUCTpalUuU
NEPETPEBOB 3JIEMEHTOB 3JIEKTPOOOOPYIOBAHUS WM 3JIEKTPONPOBOAKH, B MEPBYIO
ouepesib, BOJIM3H JIEKTPUUECKUX KOHTAKTOB, KOHTAKTHBIX COCTUHEHU.

TepMouHIUKATOPBI HE TPEOYIOT CIIEHUATBHOTO TEXHUYECKOTO OOCITYKUBAHHUS.

3ammre TOAJIekKAT BJIEMEHThl  AJIEKTPOOOOpYAOBAaHMS, ISl  KOTOPBIX
HOPMAaTUBHO-TEXHUUYECKUMU JOKYMEHTAMHU YCTAHOBJIEHbI HAUOOJIBIINE JTOMYCTUMBIE
TEMIEPATypbl HAIPEBa, a TAKXKE JIEMEHTHI 3JIEKTPOOOOPYAOBAHUS, IEPETPEB KOTOPHIX
MO>KET MPUBECTH K aBapUU WM BO3TOPAHUIO (HE3aBUCUMO OT HalW4Ms TpeOOBaHUMI
HOPMATHUBHBIX JOKYMEHTOB).

TepMOUHIUKATOPBlI ~ HAHOCAT  HA  DJIEMEHTBHl  3JIEKTPOOOOpYAOBaHMS,

MMOJICKAIMKUC KOHTPOJIIO TCINIOBOI'O COCTOSHUA.
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Pucynoxk 15. [Ipumep ncnonp30BaHust TEPMOUHIUKATOPHBIX HAKJIEEK JJI1 KOHTPOJIS
TEMIIEPATYPbl KOHTAKTHBIX COCINHEHUIN

[Topor cpabaTbiBaHKs TEPMOMHIMKATOPOB BEIOMPAETCS UCXOAS U3 TpeOOBaHUI
HOPMATHUBHO  TEXHUYECKOW  JIOKYMEHTAaUMW JJI1  KOHKPETHOIO  3JIEMEHTA
AIEKTPOOOOPY/IOBaHUSA, TEXHUYECKHX XapaKTEPUCTUK U  PEKUMOB  pabOThI
AIEKTPOOOOPYTOBAHUS.

Tak Kak TEPMOMHAMKATOPHI HE SBISIIOTCS BOCCTAHABIMBAEMBIMU HM3JEIHUSIMM,
MIOCJIE PETUCTpaluyd HMHU IeperpeBa cpadOTaBIIME TEPMOMHAMKATOPHI MOJJIEXKAT
3aMeHe Ha HOBBIE.

Heo6xoaumMo KOHTPOIUPOBATH CPOK HUCIIONIB30BAHUS TEPMOUHIUKATOPOB. [Ipu
UCTEUYECHUU CpPOKa HCMOJIb30BaHUS, TEPMOMHAMKATOPHl HEOOXOJAMMO 3aMEHUTh Ha
HoBbI€. [locie 3aMeHBI cienaTh OTMETKY B JKypHAJIE.

TepMOUHIUKATOPBI SABJISIFOTCS HEBOCCTaHABIIMBAEMbIMHU u
HEPEMOHTONPUTOAHBIMK  u3JenusiMu  (mokpbiTusiMu).  Ilpm  cpabarbiBaHuU
TEPMOMHIUKATOPA, €ro CIEAYeT YAAIUTh U 3aMEHUTh HAa HOBOE U3/eHe (MIOKPHITHE).
OxpammBaHre TEPMOUHIUKATOPHBIX METOK B PE3YyJIbTaTE BO3AEHCTBHS TEMIEPATYPBI

HEoOpaTUMo.

TepMocucrembl
TepmocucTeMbl peIHa3HAYEHBI JJIs1 pAHHETO aBTOMATHYECKOT0 OOHAPYKEHUS
MOXKApPOOMACHBIX CHUTYAllMK, BO3HUKAIOUIMX BCIEACTBUE MEPErPEBA DBJIEMEHTOB

AJIEKTPOYCTAHOBOK: KOHTAaKTHBIX COCTUHEHUH, POBOJIOB, kKabenen (B T.4. KOHIIEBOU
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apMaTypel) W IIIHH, JJICKTPHYECKUX amnmapaTtoB, BBOJHBIX pacCHpeae/MTEIbHBIX
mKkagdoB, IIUTOB C AIIEKTPOOOOPYTOBAHHEM, HWHOTO 3JIEKTPOOOOPYAOBAHHUA U HX
AJIEMEHTOB, TJI€ BO3MOYKHO TPEBHIIICHNE TeMIIepaTypbl 000PYI0BaHMs B HEIITATHOM
pexnmMe paboThl WK TIPH MOSBICHUH Je(eKTa.

Cucrembl OCYHIECTBIISIIOT HEMPEPBHIBHBIM KOHTPOJb TEMIEpPAaTypbl HArpeBa C
CUTHAJIM3AINEN O TIPEBBIIEHNN YCTAaHOBJICHHBIX MTOPOTOB U Tiepenadeii nHpopmaum
Ha MyJIbT EHTPATM30BAHHOTO HAOIOICHMSI, T€ OCYIIECTBISICTCS TIPHEM TPEBOKHBIX
W3BEIIEHU 00 OOHAPYKEHHBIX MEeperpeBax ¢ JaTYMKOB, OTOOpaKeHHE (MHIMKALIHS)
COCTOSTHUS M pETHCTPAITUs COOBITHH.

TepmocucTeMamu MOTYT OBITH 0OOPYIOBAHBI AIEKTPOYCTAHOBKH, JJII KOTOPBIX
HOPMATHBHBIMH JJOKYMEHTAMH YCTAHOBJICHBI HAMOOJIBIIIAs JOITyCTUMAs TEMIIepaTypa
HarpeBa, a TaKKe JIEMEHTHI JEKTPOOOOPYAOBAHUS M AJIEKTPOIPOBOIKH, ITEPETPEB

KOTOPBIX MOXKCT IIPUBCCTU K aBapUU UJIHM BO3IOpPaHHUIO.

Pucynok 16. [Ipumep cructemsl, COCTOSIIEN U3 TEPMOAKTUBUPYEMOM
Ta30BBIJICIIAIONICH HAKIICUKY U CIICIIMATN3UPOBAHHOTO Ta30BOTO JaTUYMKA

B kadecTBe ycTpoilcTB OOHapyKEeHMsI MPEBBILICHUSI TEMIIEPATYPhl B pa3HBIX
CHUCTEMax MOTYT BBICTYIIATh PA3JUYHbIE NaTUUKU. Hanprumep, TepMOaKTUBHAPYEMBIE
ra3oBBIICISAIONIME HAKJICWKU, IPU HArpeBaHUM KOTOPBIX JO OIPEAEICHHON
TEMIIEPATypPhl BBIAEIAETCS CUTHAIBHBIN a3, YIABIMBAEMBIN ClIEHHATIN3UPOBAHHBIM
ra3oBbIM JTaTYMKOM, MEPENAIONIMM CUTHAJ O MEPErpeBe Ha KOHTPOJIbHO-TIPUEMHOE
YCTPONCTBO; OECKOHTAaKTHbIE WH(PAKpACHbIE AATYMKH; JATYUKH TEMIEepaTyphl,
YCTaHaBJIMBAaEMbIE HETOCPEACTBEHHO Ha KOHTPOJIMPYEMBIN DIEMEHT

AIEKTPOOOOPYIOBAHUS.
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70°C 100°C
3. BaBapwiiHOW cuTyauun Haknenka sbigenaer
2. Tpw HarpeBaHUN NHANKATOPHble CUTHaNbHbIV ras, KOTOPbIN PUKCUpyeTca
MeTKN HeobpPaTUMO U3MEHAIOT LiBET JaTYNKOM
Iar 1 [IIar 2
l'azorenepupyromue [Ipu narpeBanuu Bbiie 50 —

HakJehku, pasmenieHHble Ha 90°C MHIUKATOpPHBIE METKHU
CWJIOBBIX KOHTaKTaxX, a TaK)X€ HEOOpPaTUMO MEHSIOT CBOH
CMOHTHPOBAHHBIH ra3oBbId LIBETA

JATYHK B JIEKTPOIIUTKE

B aBapuiiHoil cuTyauuu, Korna
TeMIeparypa MOJHHUMAETCS
BEBITIIE 100°C, HaKJIeHKa
BBIIENSIET  CUTHAJIBHBIA  Tras,
KOTOPBIA (PUKCUPYETCS Ta30BHIM
JatyukoM. Jlatuymk  mepemaer
CHTHAI TpPeBOTH H / WIHK
OTK/IIOYAET MUTAaHHE

Pucynox 17. [lomaroBas cxema pabOThl CHCTEMBI HEMPEPHIBHOTO KOHTPOJIS
TEMIIEPATypbl HA OCHOBE TEPMOAKTUBUPYEMOM ra30BbLACISIOIECH HAKIICUKH
Y CIIENUAIIU3UPOBAHHOIO T'a30BOr0 JaTYMKa

KpOMC TOro, TCPMOCUCTEMBI MOJKHO HCITIOJIB30BAaTh KaK CHCTEMbI MOHUTOPHHTIA

MO’KAPHON OMAaCHOCTHU DJIEKTPOYCTAHOBOK, 3a CUET PaHHEro OOHApYXEHHUS TOYEK

YpC3MCPHOIr0O HArpeBa, 3aa0JIro JO0 Haydalla TepMH‘{eCKOﬁ ACCTPYKIHUHU H30JLIIUU B

MCCTaX YCTAHOBKH JATUYHUKOB.
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Pucynox 18. [Ipumep cructemMbl MHOTOKaHAJIBHOTO OECKOHTAKTHOTO
TEMIIEPaTypPHOTO KOHTPOJISI HA OCHOBE O€CKOHTAKTHBIX MUPOMETPUUECKUX
JTATYUKOB

Cronxd € cucTemon
| | S

T

Pucynok 19. [IpumMep MHTEIIEKTYaIbHON CUCTEMBI KOHTPOJISI TEMIIEPATYPBI
BBICOKOBOJIBTHBIX KaOEJIbHBIX JIMHUWM Ha OCHOBE PaclpeAeICeHHOTO
JaTYMKaA TEMIIEPATYpPBI

Ten10BU3HOHHAS THATHOCTHKA

B ocHOBEe TEIJIOBM3MOHHONM JMAarHOCTUKU JIEKUT TEIJIOBOM  METOJ
HEpa3pylIalomero KOHTPOJsA, T.€. TEIJIOBU3UMOHHBIE OOCIEIOBAHUS C IEJBIO
BBISIBJICHUSI TI0KAPOOIACHBIX YYaCTKOB U Y3JIOB B D3JIEKTPOOOOPYJIOBAHUU U

AIIEKTPOIIPOBOIKE.
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B kadectBE TEXHHMYECKOrO CpEICTBA TEIUIOBU3MOHHOM  JTMArHOCTUKHU
MIPUMEHSETCS TEIIOBU30p. TEemI0OBA30p — 3TO ONTUKO-3JICKTPOHHBIA H3MEPUTEIIbHBIN

npubdop, padoTaromuii B HUHGpaKpacHoO 00J1acTH 3IEKTPOMATHUTHOTO CIIEKTpa.

Pucynox 20. [Tpumep npoBeaeHUs TEMIOBU3MOHHOTO KOHTPOJIS AJeKTpoIKada

Kpatko MeTon TEmaoBU3MOHHOM JMArHOCTUKM TOXapHOM Oe30macHOCTH
IKCIUTYaTUPYEMOTO 3JIEKTPOOOOPYIOBAHMS MOYKHO OIHUCATh CIEAYIOLIMM 00pa3oM.
Kaxnplii 00beKT uMeeT Temmneparypy, Ipu4eM B pa3HbIX TOYKax oHa pasHas. Kak
IIPABUJIO, OTKJIOHEHUE TEeMIIEpaTypbl B Ty WIM HHYIO CTOPOHY CBHUIETEIBCTBYET O
KaKOW-TO HEOJHOPOIHOCTH, JieekTe. TernoBu30p Kak BUA€OKaMepa 0XBaThIBAET BCIO
naHopamy OObEKTa, BBIBOJUT Ha JKpaH M (UKCUPYET B NaMSITH BECh CIEKTP €ro
TeMIiepaTyp, npeoOpa3yss B TEpMOIpaMMmy, T.€. KapTUHKY TeMIIepaTyp, KOTopas
HAallOMUHAET HeraTuB UBETHOM (ororpaduu, TA€ KaXAbIH OTTEHOK I[BETa
COOTBETCTBYET OIIPEAECIICHHON TEMIIEpATYPE.

HeocnopumbiMu ~ mpeuMyliecTBaMH  TEIUIOBU3HMOHHOTO  00CIeAOBaHUs
SBIISIIOTCA: OOBEKTUBHOCTh M TOYHOCTHb IOJy4ae€MbIX JAaHHBIX, O€30MacHOCTb
(npumensiercsi ~ OECKOHTAKTHBI ~ MeTon), He  Tpedyerca  OTKIIOYEHHUE
AJIEKTPOOOOPYIOBaHUST M NOJATOTOBKM pabodero wmecra. Ilpm »3TOM Meron
BBICOKOIIPOM3BOJUTEINIEH, K TOMY K€ OH JAaeT BO3MOKHOCTb IIPAKTUYECKH MIHOBEHHO,
«C TIEPBOTO B3IJIS1a», YKa3aTh MECTO JedeKTa, MpeABaAPUTEIbHO ONPEAETUTh CTETIEHb
nepexktHoctd. Kpome 3TOro Meroa OTIMYAETCS HPOCTOTOM JOKYMEHTHMPOBAaHUS

ne(eKTOB U BO3MOYKHOCTBIO onpeeeHus 1e(pekToB Ha paHHel cTtaauu pa3Butus. OH
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IIO3BOJIACT C I[OCT&TO‘—IHOﬁ CTCIICHBIO TOYHOCTH AWArHOCTHUPOBATHL COCTOAHHUC HC
TOJIBKO OTKPBITBIX 3JICMCHTOB 3HCKTpOO6Op}7I[OBaHI/I$I, TaKX KaK KOHTAaKTHBIC
COCAMHCHU B SJICKTPUYICCKUX IIUTKAX U BBOAHBIX IIUTAX, HO U COCTOAHUC PO3CTOK U
BBIKJII-O‘IaTeHeI\/'I, KOTOPBIC 3aKPBLITBI KOPIIYCaAMH, a4 TAKIKC JJICKTPHUYICCKHUX ITPOBOIOK,

BBIIIOJIHCHHBIX PAa3JIMYHBIMU criocobamu.

Pucynok 21. [Ipumep TepMOrpaMmbl KOHTAKTHBIX COEUHEHHUN C TEMIIEPATYPHOU
LIKaJION

38.57

E 367
349

E 331
E 313
29,4

F 276
255

239
22,1

20.28

CyTh TEMJIOBM3MOHHON JMAarHOCTUKHU 3aKJIOYaeTcsi B OECKOHTAKTHOM
perucTpalMu TEeMIEpPaTypHOrO TMOJii Ha MOBEPXHOCTH OOBEKTa H3MEPUTEIBLHON
arnmapaTypou, MOCTPOCHUM W aHaJIU3€ TEPMOrpaMM C Hcnoiab3oBaHneM OBM s
oOHapyxeHus 1 kinaccudukauu 1edeKkToB U npuHATUs pemienus. Hamnuue nedexra
IIPU TAKOM IMAarHOCTUKE XapaKTePU3yeTCs AHOMAIbHBIM MOBBIIIEHUEM TEMIIEPATYPHI
B JIe(PEeKTHOM 30HE MO CPABHEHUIO C UCITPABHBIMU OOJIACTSIMH.

VYcenoBusi W TOpSAOK — TPOBEACHUS  TEIUIOBU3UOHHOW  JIUAarHOCTUKHU
IKCILTYaTHPYEMOTO  DJIEKTPOOOOPYIOBAHUSI JKHIJIBIX W  OOIIECTBEHHBIX 3JIaHHM
YCTAHABJIMBAIOT METOJAMYECKHE peKoMmeHAanuu [6]. OHM HanmpaBi€Hbl Ha
npoPHIIaKTUKY TOXKApHOW  OE30MaCHOCTH  DJIEKTPOOOOPYIOBAHUSI  KWIBIX U
OOIIIECTBEHHBIX 3J]JaHUM U TIO3BOJISIIOT KOHTPOJMPOBATh M OILICHUBATH COCTOSIHHE
MOKapHOM OMACHOCTH JIEMEHTOB 3JIEKTPOOOOPYI0BaHUS, KOTOPhIE paHee HE MOIJIH
OBITH 00CJIEIOBAHbI, TAKMX KaK: PO3ETKH, BHIKIIOYATEIH U dJIECKTPUICCKUEC TIPOBOIKU
BBITIOJIHEHHBIX PA3IUYHBIMU CIOCOOAMHU, YTO SIBJISIETCS aKTyaJIbHBIM MOMEHTOM B

o0Jract oOecIeueHHs OKapHOU 0€30IMaCHOCTH JKHIIBIX M OOIIECTBEHHBIX 31aHUM.
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Pucynox 22. [Tpumep oOHapy)eHUs OKAPOOIACHOTO pa3orpeBa 00ATOBOIO
KOHTaKTHOTO COECTMHEHUS

C mnoMOIIpl0 TEIUIOBU3MOHHOW JIMATHOCTUKU BBISBISIOTCA KOHKPETHBIC
nedeKTHpIE MeCTa, TJe 3a4acTyi0 JOCTAaTOYHO 3aTSHYTh, 3a4UCTUTh, 3aMCHUTH
00NTOBOE COCAMHEHHE WITH TIEPEPACTIPEICITUTh HArPY3Ky U Ae(PeKT OyIeT yCTpaHEH.

JlommyckaeTcst ICTIOJIb30BaTh APYTUe METOAMKA TEIJIOBU3MOHHON THarHOCTHKH,
eciu 00JacTh WX MPUMEHEHHUS COOTBETCTBYET O00JIACTH MPUMEHEHMSI HACTOSIIIMX
METOMYECKUX PEKOMEHIAIUH.

B kadecTtBe KpuUTEpHEB OIICHKH ITOKApHOW OE30MaCHOCTH SJIEKTPUUCCKUX
U3JICTUH  MOXET OBITh TPUHATO 3HAYCHHE TEMIIEpaTyphl WM TPEBBIMICHUS
TEeMITepaTyphl, YCTAHOBIICHHOE B CTaHAapTax Ha KOHKpeTHoe u3aenue. Kpome Toro
KPUTEPUH OIICHKU TIOKapHOM OMACHOCTH TIPH TEIUIOBU3MOHHOW JIHArHOCTHKE
MPUBEJICHBI B METOIMYECKUX PEKOMEHJAUUsIX [6].

JlmarHocTrKa 3IEKTPOOOOPYIOBAHUS TEIUIOBBIM METOJIOM HEpa3pyIIArOIIeTO
KOHTPOJIS (TETUIOBU3MOHHAS THATHOCTHKA) JOJKHA TIPOBOAUTRCS OpUTa0i HE MEHEe
2 yenoBek. Bce unensl Opuraasl JOMKHBI OBITH ATTECTOBAHBI 10 TETNIOBOMY METOIY
Hepa3pyawiero KOHTposs. XoTs Obl OuH pabOTHUK JOJIKEH ObITh aTTECTOBAaH HE
HUKe, 9eM 1o I kBanudukamoHHOMY YPOBHIO 0 TEIJIOBOMY KOHTPOJIO B CHCTEME
Pocrexnanzopa.

JIist  mpoBeneHUS TEIUIOBH3WOHHOM JUArHOCTMKH MOTYT IPUBIICKATHCS
CTOPOHHHUE OPTaHU3AIUH, AKKPETUTOBAHHBIC B YCTAHOBIICHHOM TOPS/IKE HA TETUIOBON

MCTO/J HCPA3pyIaromiero KOHTPOJIA.
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POCC%%?ES?;’%SWH OpraHb! HCMIOTHHTeILHOM
I10 JIEJIAM I'PAXKJAHCKOM OBOPOHEI, BEGETE Cyfineaon
YPE3BLIYAMHBIM CUTYALIMAM Poccutickoii Pepepariun
¥ JIMKBUIALIMU IOCJIEJCTBHM
CTUXMWHHBIX BEJCTBUH
(MUC POCCHH)

3amecTETens MHEHENCTPa — r/IaBHEIH
rocyAapCTReHHLIH HHCIIEKTOP
Poccuiickoii Pepepapan
N0 NOXKaPHOMY HaJ30py

Tearpanssmsi npoe3a, 3, Moaksa 109012
Ten. 8(495)983-79-01; daxc 8(495)624-19-46

07.04.2022 N. 43-2004-19
Ha Ne

O HanpaeneHHH MeTOAHUYECKHX
PeKOMeHAalHi

B nensx peanusainuy No/JTHOMOYHIH OPraHOB HCTIO/IHHTE/LHOH BJIACTH CYOBEKTOB
Poccutickoli Pegepaium, onpejgeneHHbIXx cTathed 18 PegepansHOro 3akoHa
oT 21 gexabpsa 1994 r. Ne 69-®3 «O nokapHoH 6e30MacHOCTH» B YaCTH OPraHH3alHH
obyueHHs Hace/leHHMA MepaM TMOXKapHOH 0e30MacHOCTH, a TaKkKe HWHOOPMHPOBaHHA
Hace/leHHA O Mepax MNOKapHOH 0e30MacHOCTH, HaNpaBIAIOTCH 1A MNPaKTHYeCKOro
HCTIoAb30BaHHA MeTogHKa OLIeHKH MNOKapHOoH 6e30MacHOCTH JKHJIOro AoMa (KBapTHPHI)
U MetoguueckHe peKOMEHZALMH M0 OpPraHM3allHH TMPOPHIAKTHKH [0XKapoB
OT 3/1eKTPoOOOpYAOBaHHA B JKHILIX H OOIeCTBeHHBIX 3JaHHAX C MpPHMeHeHHeM
TeXHHUYeCKHX CPejCTE.

INpunoxxenue: Ha 132 n. B 1 3K3.
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