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MeTtoanyeckue peKOMEHJAAlUM M0 OPraHu3aluuu NPOPHUIAKTHKHA
M 54 moxapoB OT 3JIEKTPOOOOPYAOBAHHSI B KHJIBIX H O00IIECTBEHHBIX

3IAHUSIX C TpPUMeHEeHHeM TeXHHYEeCKHUX CpeacTB. — 2-¢ u3l. —
M.: ®I'bY BHUUIIO MUC Poccun, 2022. 80 c.

Mertoauyeckue peKOMEHJaluK NPeIHA3HAYEHbI ISl UICIIOJIHUTENbHBIX OPTaHOB
cyobekToB Poccuiickoit dexnepani, OpPraHoB MECTHOTO  CaMOYIIPaBJICHHS,
OpraHM3aliii Mo peain3alui MOJHOMOYUN B 00JIaCTH TMOKapHOW 0€30MacHOCTH B
KUJIbe, COOCTBEHHHMKOB (apeHIaTOPOB) KUJIBIX JOMOB (KBapTHp), a TaKkKe
UCIIOJIB30BaHUsl TeppuTopHaibHbIMU opranamMu MUC Poccum B 1ensx mpaBoBOro
IPOCBELICHHSI U TPABOBOIO MH(GOPMUPOBAHUS FPAXKAAH U OpraHU3aIHi.

Hactosmue MeTtoauueckiue peKOMEHIAUU OMNPEACNAIOT OOIIME TMOJOKEHUS
M0 OpraHu3aIuu MNPOPUIAKTAKH T0KAPOB OT AJIEKTPOOOOPYIOBAHUS B IKHIIBIX
U OOIIECTBEHHBIX 3/IaHUSAX C TPUMEHEHUEM TEXHUYECKUX CPE/ICTB.

Hacrosime MeToguveckue peKOMEHAALMU HE SBIBIFOTCS PYKOBOICTBOM
[0 MPOEKTUPOBAHUIO JJEKTPOYCTAHOBOK 3JaHMM M  MOHTAaXY anmapaToB
AIIEKTPUYECKOM 3aIUThI U APYTUX TEXHUUYECKUX CPEICTB.
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BBenenue

Homa wyucma moxkapoB, mnpousomenmmx B Poccuiickon = ®Denepanuu
OT DJICKTPUUECKHUX U3JEIHIA U YCTPOUCTB B 3IAHUSIX U COOPYKEHHSIX, OT OOIIETO YMCIIa
MOXKapOB B  3JaHUSIX W  COOPYKEHHMSIX  OCTaeTCs  CTaOWJIBHO  BBICOKOM
u coctaisieT 6onee 34 %.

HauGoubiiee ynuciao noxkapoB OT 3JIEKTPOOOOPYI0BAHUS €KETOAHO MPOUCXOIUT
Ha 0OBeKTax >Kujoro cekropa. Mx mons cocraBuser nopsiaka 74 % ot oOiero
KOJIMYECTBA MOKAPOB MO ANEKTPOTEXHUUECKUM IPUUHHAM.

OcHOBHasT YacTh MOTHOIIMX JIFOJACH Ha TOXKapax OT AJIEKTPOOOOPYIOBAHUS
IIPUXOJIUTCS HA IOXKapbl B 3JIaHUSX U COOPYXKEHUAX KWIOro cekropa — 94,8%
OT 0o0miero 4yuciia morudliuMX Ha TOKapaxX, BO3ZHUKIIUX IO 3JEKTPOTEXHUYECKUM
IPUYUHAM.

Cpenn BUIOB OOBEKTOB KWJIOTO CEKTOpa HAWOOJIbIIEe KOJIMYECTBO IMOXKAPOB
OT DBJEKTPOU3ACINNA U YCTPOUCTB €XKEroJHO MPOUCXOJUT B OJHOKBAPTUPHBIX
M MHOTOKBAPTUPHBIX JKWJIBIX JIOMax U cocTaBisier okoino 43 % wu 33 %
COOTBETCTBEHHO.

B 3nmaHuax u coopyXeHHsX OOIIECTBEHHOIO Ha3HAY€HUs JOJS IOXKapoB
OT JJIGKTPOOOOpy/IOBaHUS cocTaBuia Oosiee 52 % OT o00mero yucia MoXKapoB
Ha JJAHHBIX OOBEKTaxX.

Jonga wuymcna mnoruOmux JroJied Ha MoXKapax OT 3JIEKTPOoOOOpYAOBaHUS
B O0OIIECTBEHHBIX 3HaHugIX coctaBmia 19,0 % ot oOmiero uymciaa noruOIIMX Ha
MO’Kapax Ha JIaHHBIX 00bEKTaX.

Pacripenenenust  3HaueHWd — mokazaTeneld  OOCTAHOBKM C  MOXapaMu,
npousowmenumu B Poccuiickoii ®denepanuun B nepuon 2016-2021 romoB B Kujaom
CEeKTOpPE U 3JIaHUAX U COOPYNKEHUSAX OOIIECTBEHHOIO HAa3HAYEHUS, MCTOUYHHUKOM
BO3HMKHOBEHHUSI KOTOPBIX SIBJISJIOCH  3JEKTPOOOOpYAOBaHHME, IO CyOBbeKTam

Poccuiickoit @eneparyuu npeacrabieHsl B Tabaumax 1 u 2.



npousomenmumu B Poccuiickoit @enepanuun B nepuoa 2016-2021 ronon
B KMJIOM CE€KTOpe, HCTOYHUKOM BOZHUKHOBEHHSI KOTOPBIX SIBJISJIOCH

Tadumna 1
PacnpenesieHue 3HaYeHN MOKa3aTeseil 00CTAHOBKH C MOKapaMHu,

3JIEKTP000Opya0BaHue, 1o cyobekTam Poccuiickoin @enepanun

Koa-Bo Toas Moru6.0 Toas
PeiiTunr Cyo6bekt PD MOKapoB, Y > | PeidTuHr Cyobext PO Jrozei, % i
efl. ’ qeJ. °
1 MockoBckas 061acTb 16 861 7,63 1 MockoBckas 061acTb 740 6,71
2 Pecry6mixa 8304 3,75 2 CBepanoBcKas 00JI1acTh 417 3,78
BamkopTocTtan
3 Yens6unckas 06aacTh 6728 | 3,04 3 Pecnrybaxa 382 3,46
BamkopTocTtan
4 UpkyTtckas odnacTb 6 599 2,98 4 UpkyTtckas odaacTb 358 3,25
5 Jlenunrpasckas o0nactb 6 456 2,92 5 Jlenunrpasckas o0nactb 342 3,10
6 r. Mocksa 6 047 2,73 6 KpacHosipckuii kpaii 342 3,10
7 KpacHosipckwii kpait 6017 2,72 7 Hosocubupckas o61actb 297 2,69
8 KpacHonmapckuit kpait 5905 2,67 8 Hmxeropoackas o61actb 275 2,49
9 CBepanoBcKas 00JI1acTh 5 696 2,57 9 YensOuHckas 001acTh 272 2,47
10 Camapckast 0biacTh 5573 2,52 10 PocroBckast o6mactb 256 2,32
11 Pecny6mnmka Tatapcran 5400 2,44 11 KpacHonmapckuit kpait 244 2,21
12 Hosocubupckas o6mactb 5301 2,40 12 TroMmeHnckast 061acThb 233 2,11
13 [Ipumopckuit kpait 5164 2,33 13 ITepmckuii kpait 232 2,10
14 KemepoBckast 061acTh - 4945 2.3 14 Kemeposckas 06macThb - 730 2.09
Ky3sbacc Ky3sbacc
15 Hwxeropoackas 001acTb 4 823 2,18 15 Camapckast 06nacTh 221 2,00
16 Anraiickuit kpait 4587 2,07 16 Pecny6ninka Tarapcran 214 1,94
17 PocToBckas 061acTh 4329 1,96 17 CapatoBckas 00yacTb 204 1,85
18 XabapoBcKuii Kpaid 3998 1,81 18 XabapoBckuii kKpait 200 1,81
19 CapatoBckas 00yacTb 3 864 1,75 Cpennee no cybnexram 195,8
Ypaabcekoro @O
20 Boponexckas obnactb 3819 1,73 19 TBepckast obnacts 191 1,73
21 ITepmckuit kpait 3750 1,69 20 Bonrorpaackas o61acTb 185 1,68
22 Bonrorpaackas o6iacts 3706 1,67 21 [Tpumopckuit kpait 182 1,65
Cpennee mo cydobekTam
23 Openbyprckas 0061acTh 3653 1,65 TpuBokckoro O 179.,5
CpenHee no cydobekTam N .
Vpabckoro DO 36323 22 Anraiickuii kpait 173 1,57
24 r. Cankr-IletepOypr 3623 1,64 23 Kupogsckas o6macTsh 173 1,57
25 TioMercKas 06macTs 3459 | 156 Cpeiiee o cyObektam | 4, 5
Cubupckoro ®0O
Cpennee no cyomextam | 5 4) 4 ¢ 24 BopoHeskckas 061acTs 168 | 1.52

Cubupckoro ®0O




Koi-Bo

Tlorno.io

PeiiTunr Cy6bekt PD MOKapoB, I[(;m, PeiiTunr Cyobext PO Jrofei, I[(;m,
ell. ’ yeJl. °
CpenHee mo cyobeKkTam
MpuBomkckoro GO 3397,2 25 Open0Oyprckast 00651acTb 161 1,46
26 Omckast 0051aCTh 3130 1,41 26 OmMckas 0071acTh 156 1,41
o7 | XawreeManemickimiiant. | 5040 |58 | o7 r. Mockea 151 | 137
okpyr - FOrpa
CpenHee mo cyobeKkTam Y amyprckas
HenTpanbaoro @O 28987 28 Pecny0Onnka 145 1,32
28 Biagumupckas o6mactsb 2 687 1,21 29 Tlensenckas o0aacThb 142 1,29
Cpezu!ee 1o cybnexTam 25949 30 BnanuMupckas o0iacTb 142 1,29
Poccuniickoit ®enepanun
29 TBepckas 061acTh 2418 1,09 Cpemnee no cybnekram |50 4
HenTpanbHoro @O
Cpennee no cydobekTam
10sxH0r0 PO 2282,1 31 Kypranckas 001acth 130 1,18
30 CraBponoabCKUi Kpait 2194 0,99 32 ApxaHrenbckas 00J1acTh 130 1,18
31 Kypranckas o6nacts 2128 0,96 33 Bomnoroackas o6nactb 130 1,18
32 MBanoBCKast 061acTh 2126 | 096 Cpeitee 10 cyGuertam | g 4
Poccuiickoit @enepanun
33 Tlensenckas o01acTh 2075 0,94 34 Hogsroponckas o6macTs 129 1,17
34 Kuposckas o6macth 2 057 0,93 35 TamboBckast 06macThb 127 1,15
35 VIBSHOBCKAs 061aCTh 2 046 0,92 36 PecniyGauxa Caxa 122 1,11
(SIkyTus)
36 Y amyprckas PecryOmnrka 2012 0,91 37 3abaiikanbCKkuil Kpan 121 1,10
37 3abalikanbCKuii Kpai 2 006 0,91 38 Pecniy6mnuka Bypsrus 121 1,10
CpenHee mo cyobeKkTam 1922,6 39 Uysamickas PecryOmika 119 1,08
Cesepo-3anagnoro @0 - Uysamms
38 Tamb6oBckast 00J1acTh 1918 0,87 40 r. Cankr-IletepOypr 118 1,07
39 PecniyGiuxa Caxa 1 882 0,85 41 VibsiHOBCKas 001acTh 114 1,03
(AxyTus)
40 JInnenkas 061acTh 1 807 0,82 42 Kamyxckas ob6mactb 112 1,02
Cpennee 1o cyobekTam
41 Tynbckast 061acTh 1 801 0,81 IOmnoro ®O 110,8
42 Amypckast 0071acTh 1754 0,79 43 Psizanckast obnacth 110 1,00
CpenHee 1o cyobekTam
43 Bpsiackas obmacTh 1736 0,78 Cepepo-3anainoro ®O 101,1
Cpennee no cybnexram 1734,9 44 Tynbckast 061acTh 100 0,91
JanbHeBocTounoro @O
44 Bbenroponckas o6macts 1730 0,78 45 AcTpaxaHckas 00J1acTh 100 0,91
Cpennee mo cydobekTam
45 ApxaHrenbckas 00J1acTh 1714 0,77 JanbHeBOCTOYHOIO 86,9
D0
46 Pecny6imka Kpeim 1714 0,77 46 Jluneuxas o6nacte 86 0,78
47 Pecniy6mnuka Bypsrus 1702 0,77 47 Amypckast 001acTh 85 0,77
48 MypMasickas 061acTs 1668 | 075 | 48 Xanei-Mancuiickuii 82 0,74
aBT. OKpyT - FOrpa
49 Bonoroackas o6macts 1 664 0,75 49 Benroponckas obmacTs 81 0,73




Koa-Bo Toas IMorudmao Toasn
PeiiTunr Cy6bekt PD MOKapoB, v > | PeiiTuHr Cyobext PO Jrofei, o i
ell. ’ yeJl. °
s | Jysamckas Pecnyomika- | o0 | gy 50 CraBponobekuit Kkpaii 80 0,73
Yysammus
51 Ps3anckas o6nacTb 1519 0,69 51 Kypckas o6nacth 80 0,73
52 SIpocnasckast o6nacTb 1491 0,67 52 Pecny6inka MopnoBust 79 0,72
53 Kamyxckast ob6macts 1472 0,67 53 HBanoBckast 00y1acTh 78 0,71
54 AcTtpaxaHckas 00J1aCTh 1468 0,66 54 Bpsiackas o6acTh 77 0,70
55 Kypcxkast o6nactb 1435 0,65 55 Pecnry6mnka Kprim 77 0,70
56 Tomckast 00sacTb 1422 0,64 56 Pecny6imka Komu 74 0,67
57 Hogroposckast o6nacts 1414 0,64 57 OpioBckast 00acTh 72 0,65
58 Pecrry6muka MopaoBus 1362 0,62 58 Pecny6imka Kapenns 70 0,63
59 Pecrry6nuka Jlarectan 1330 0,60 59 IIckoBckas 00acTh 69 0,63
60 Pecniy6mnuka Kapenus 1307 0,59 60 SIpocnasckast o6nacTb 69 0,63
61 CmoneHckas 001acTb 1305 0,59 61 Tomckas ob6macthb 67 0,61
62 Pecny6nmka Xakacus 1226 0,55 62 Cmonenckas 001acTh 63 0,57
63 IIckoBckast 00acTh 1204 0,54 63 Pecny6nmka Xakacus 60 0,54
64 Pecny6imika Komn 1149 0,52 64 Pecny6immka Mapwii 31 52 0,47
65 Yeuenckas PecriyOmnuka 1103 0,50 65 Kocrpomckas obnactb 45 0,41
66 CaxanuHcKas 00J1acTh 1088 0,49 66 CaxanuHcKas 00J1acTh 43 0,39
67 Oprockas 061acTS 1051 | 047 | 67 Hmano-HenewkuH asr. 41 0,37
OKpYT
68 Pecny6iimka Mapwmii On 1 006 0,45 68 Pecny6imka Jlarectan 31 0,28
69 KocTpomckas 0671acTh 954 0,43 69 Kamununrpanckas 28 0,25
00J1acTh
Cpennee no cydobekTam
CeBepo-KaBka3sckoro 899.3 70 Kamuarckuii kpait 27 0,24
®0
70 Kannumurpanckas 871 0,39 71 Ebpeiickas apr. oGmacts | 25 0.23
ob1acTh
71 Katapmuso-bankapexas 771 0,35 7 PecnyGuka Thisa 23 0,21
Pecrrybnmka
N Cpennee mo cydobexkTam
72 #Amano-Heneuxui asr. 739 0,33 CeBepo-KaBka3sckoro 20,4
OKpyT
®0
73 Pecrry6nuka TriBa 569 0,26 73 MypmaHcKkast 00J1aCTh 20 0,18
74 Kamuarckwmii kpait 514 0,23 74 Marananckas 001acThb 20 0,18
75 Pecrrybmuka Anpirest 500 0,23 75 Pecny6nmka Asrrait 17 0,15
76 | Espeiickas apt. oGnacts 495 0,22 76 | Kabapawmo-banxapcias 16 0.15
Pecrybinka

77 PecnyOninka Anrait 450 0,20 77 r. CeBacrorosb 12 0,11
78 Pecnybauia Cenepras 435 0,20 78 PecriyGrmka Azpirest 10 0,09

Ocetus - Ananus




Koa-Bo Toas IMorudmao Toasn
PeiiTunr Cy6bekt PD MOKapoB, v > | PeiiTuHr Cyobext PO Jrofei, o i
ell. ’ yeJl. °
79 MaranaHckasi 00JIacTb 406 0,18 79 UyKOTCKUH aBT. OKPYT 10 0,09
80 r. CeBacTonoJib 367 0,17 80 Yeuenckas PecyOmuka 6 0,05
81 Pecny6nmka Marymerns 283 0,13 81 Pecny6nmka Marymerns 5 0,05
82 Pecny6nuka KanMbikus 268 0,12 82 Pecnybauia Cesepras 4 0,04
Ocetus - Ananust
83 Kapauaeso-Hepreccias 179 0,08 83 Pecny6nuka KanMbikust 2 0,02
PecnyOninka
84 Heneunxwuii aBT. OKpyT 79 0,04 84 Heneunxwii aBT. OKpyT 2 0,02
85 YyKOTCKHif aBT. OKpYT 75 0,03 85 Kapauaeso-epieccias 1 0,01
Pecrrybimka
Taoauna 2
Pacnpenesnenue 3HaYeHNi MOKa3areseil 00CTAHOBKH C MOKapaMHu,
npousomenmumu B Poccuiickoit @enepanuu B nepuoa 2016-2021 ronon
B 3/IaHUAX, COOPYKCHUAX OﬁﬂleCTBeHHOFO Ha3HavYCHUs,
HCTOYHUKOM BO3HMKHOBEHHSI KOTOPBIX SABJISUIOCH JJIEKTPO00OOpYy10BaHME,
no cyobexkram Poccuiickon @exepanumn
Koa-Bo JToas Ioruoao Toas
PeiiTunr Cyobekt PD M0KAPOB, % > | PedATHHT Cyobext P® Joei, % i
en. ’ qeJ. ’
1 r. MockBa 1 684 8,99 1 r. MockBa 12 14,12
2 MockoBckast 00J1acTh 896 4,78 2 MockoBckast 00J1acTh 10 11,76
3 r. Cankr-IlerepOypr 728 3,89 3 ITpumopckuii kpait 7 8,24
4 Kpacnomapckuii kpaii 599 3,20 4 r. Cankr-IlerepOypr 5 5,88
5 Pecny6inka banikoprocran 561 3,00 5 UpkyTtckas odnacTb 5 5,88
6 KpacHosipckuii kpaii 545 2,91 6 Omckas 0671acTh 5 5,88
7 HpxyTckas o6mactb 545 2,91 7 AcTpaxaHckas 00J1acTh 4 4,71
8 Tpumopckuii kpaii 520 2,78 8 HAmano-Herecuit asr. 3 3,53
OKpYT
9 YenssOunckas 001acTh 509 2,72 9 Pecniy6nuka TriBa 3 3,53
10 XabapoBckuil kpait 502 2,68 10 Kpacnospckuii kpaii 2 2,35
11 Hosocubupckas ob61actb 442 2,36 11 YensaOunackas 001acTh 2 2,35
12 Camapckas 0671acTh 399 2,13 12 HoBocubupckas o61actb 2 2,35
13 PocToBckas 0061acTh 367 1,96 13 PocToBckas o6macth 2 2,35
14 Pecny6nuka Tarapcran 343 1,83 14 CapatoBckast 0051acTh 2 2,35
15 Xantel-Mancuiickuii asr, 314 1,68 15 | Huxeroponckas obracts 2 2,35
okpyr - Orpa
CpenHee 1o cydobekTam
16 CapaToBckas 001acTb 309 1,65 Cubupcroro O 1,8




KoJi-Bo

ITorno.io

PeiiTunr Cyobekt PO MOKapoB, I[(;m, PeiiTunr Cyobext PO Jrozei, I[(;m,
e/l ’ yeJl. ’
17 OMcKas 061acTh 294 1,57 Cpennee no cyonexram 1,6
IlenTpanbuoro ®O
18 Hiukeropojickas o6acTs 292 1,56 16 PecnyGauia 1 1,18
bamkoprocran
19 Kemeposckas obaact, - 291 1,55 17 XaGaposckuii kpaii 1 1,18
Ky3zbacc
20 Bourorpazckast obnactb 283 1,51 18 Camapckast 00nacTh 1 1,18
Cpennee mo cydobekTam
Cubupcioro ®O 281,7 19 Bounrorpazckas o0nacth 1 1,18
21 AnTaiickuil kpai 270 1,44 20 AnTaiickuil kpai 1 1,18
22 ITepmckuii kpait 269 1,44 21 ITepmckuii kpait 1 1,18
CpenHee 1o cyobekTam 263.0 CpenHee 1o cyobekTam 1.0
Ypaabckoro @O ’ Ypaabckoro @O ’

23 Boponexckas obmacts 260 1,39 22 Boponexckas odmacts 1 1,18
CpenHee 1o cydobekTam 2542 CpenHee 1o cyobekTam 1.0
Lenrpaasuoro ®O ’ IOxuHoro @O ’

24 Tromerckas 06acT 242 1,29 Cpenmee no cyoveTan | 19
25 Pecmy6mmmka Kpem 241 1,29 23 CBeptoBcKast 00J1aCTh 1 1,18
Cpennee mo cydobekTam
TpnBockoro GO 230,3 24 Amypckast 001acTh 1 1,18
26 Pecny6mmka Caxa (SAxyTus) 228 1,22 25 TBepckas obactb 1 1,18
CpenHee 1o cyobekTam
FOmnoro ®O 222,6 26 Bonoroackas o6macts 1 1,18
Cpennee no cyobextam P® 218,9 27 VYibsiHOBCKast 00J1acTh 1 1,18
27 CBepaioBckas 00J1acTh 216 1,15 28 Benroponckas obmactb 1 1,18
28 Pecny6nmka Jlarectan 211 1,13 29 TamboBckast 06acThb 1 1,18
29 CTaBpoOmOIbCKUH Kpait 210 1,12 30 Ps3anckas o6macthb 1 1,18
30 OpeHOyprckast 00J1acTb 207 1,11 31 Pecny6imka Komu 1 1,18
31 3abalikanbCKuil Kpan 190 1,01 32 Kocrpomckas obnactb 1 1,18
Cpeniee 1o cyobexTam 186,4 33 r. Ceactonons 1 1,18
JlanbHeBocTOUHOTO ®O
32 ApxaHrenbckas 00J1acTbh 185 0,99 34 Pecny6nmka Marymerns 1 1,18
N Cpennee mo cydobekTam
33 Smano-Henenkuii aBT. OKpyr 182 0,97 JlaabHeBocTouHoro MO 0,8
34 Tomckas 061acTh 180 0,96 Cpemnee no cybnexram 0,6
CeBepo-3anagnoro @O
Cpennee mo cydobekTam
35 Jlenunrpanackas o0JacTb 177 0,95 TpuBsoaxkcroro GO 0,6
Cpennee mo cydobekTam
36 Amypckas 06macTb 171 0,91 CeBepo-KaBka3sckoro 0,1
D0
CpenHee 1o cydobekTam . N
Cepepo-3anaioro ®O 165,0 35 KpacHonmapckuit kpait 0 0
37 ActpaxaHckas 00JIacTb 159 0,85 36 Pecniy6ninka Tarapcran 0 0
38 Teepckas o6acTs 154 0.82 37 | Xawre-Mascuiickui ast. 0 0

OkpyT - IOrpa




10

Koa-Bo Toas Ioruomao Toas
PeiiTunr Cyobekt PO MOKapoB, % > | PediTHHT Cyobext PO Jrozei, % i
ell. ’ yeJl. ’
Kemeposckas 06macThb -
39 Pecny6immka Bypstus 154 0,82 38 Kys6ace 0 0
40 Kuposckast obnactb 153 0,82 39 TromeHcKkast 06sacTh 0 0
41 VY nmyprckas Pecryonnka 152 0,81 40 Pecny6mka Kpeim 0 0
42 Bonoroackas odnacts 147 0,79 41 Pecry6mixa Caxa 0 0
(SkyTus)
43 Bnagnmupckas o6macTb 147 0,79 42 Pecny6imka Jlarectan 0 0
44 SIpocnaBckast 00macTh 147 0,79 43 CTaBpoOmOIbCKUH Kpait 0 0
45 MypmaHnckas 00J1acTb 146 0,78 44 OpeHOyprckast 00J1acTb 0 0
46 Bpsiackas oGnacts 139 0,74 45 3abalikanbCKuil Kpan 0 0
47 VYabsiHOBCKas 001aCTh 138 0,74 46 ApxaHrenbckas 00J1acTh 0 0
48 Ilensenckas 061acTh 135 0,72 47 Tomckast o0acTh 0 0
49 Benroponckas obnactb 134 0,72 48 Jlenunrpasckas o0nacTb 0 0
50 YeueHckast PecrryOinka 127 0,68 49 Kuposckast obnacthb 0 0
51 CaxanuHckast 00JacTh 124 0,66 50 Pecniy6nnka Bypsrus 0 0
52 TamboBckast 061acTh 124 0,66 51 Yamyprckas PeciryOmmka 0 0
53 Psasanckas ob6imacts 118 0,63 52 Biagumupckas o6macthb 0 0
54 Hysawmcias Pecry6uica - 116 0,62 53 MypmaHckast 061acTb 0 0
Yysamms
55 Tynbckast oOnactb 115 0,61 54 SIpocnasckast o6nacTb 0 0
56 Kypranckas oonactsb 114 0,61 55 BpsiHckas obnacTb 0 0
Cpennee no cybnexram 109.4 56 Tlensenckas o0gacThb 0 0
Cesepo-KaBkasckoro ®O
57 Pecny6imka Kapenns 107 0,57 57 Yeuenckas PecryOmmka 0 0
58 Pecrry6nuka Xakacus 105 0,56 58 CaxanuHcKas 00J1acTh 0 0
59 Mimenkas oGmacts 103 | 055 | 5o | ‘lysamcxasPeenybmua- |, 0
Yysammms
60 Pecnry6nnka Komu 101 0,54 60 Tynbckast obacts 0 0
61 OpioBckas 001aCcTh 98 0,52 61 Kypranckas 001acth 0 0
62 Pecny6mnmka TriBa 97 0,52 62 Pecny6immka Kapenns 0 0
63 CMmorneHckast 061acTh 96 0,51 63 Pecny6nmka Xakacus 0 0
64 Kabapuuno-bakapekas 96 0,51 64 JIuneuxkas o61acThb 0 0
PecnyOnuka
65 HBaHoBckast 001acTh 96 0,51 65 OpnoBckast 001acTh 0 0
66 Koctpomckas o6iacTb 96 0,51 66 CmoreHnckast o0acTb 0 0
67 Kypcxas obmacTs 94 050 | 67 | Kaoapmmso-bamapckas 0 0
Pecry6inka
68 Kanmuaunrpaackas o6actsb 92 0,49 68 HBanosckas o0macTs 0 0
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Koa-Bo Toas Ioruomao Toas
PeiiTunr Cyobekt PO MOKapoB, o > | PediTHHT Cyobext PO Jrozei, o i

e/l ’ yeJl. ’

69 Pecnybmuica Cenepras 80 0.43 69 Kypekas 061acts 0 0
Ocetus - Ananus
70 Pecry6umika Mapuii 11 76 0.41 70 Kannumurpazckas 0 0
ob1acTh
71 Kairy>xckas o6actb 75 0,40 71 Pecnybmuica Cenepras 0 0
Ocerus - Ananus
72 Pecny6inka MopnoBust 74 0,40 72 Pecny6nka Mapwuit On 0 0
73 r. CeBacToImoJb 66 0,35 73 Kaiysxckas o6actsb 0 0
74 Hogsroponckas o6macTsb 62 0,33 74 Pecry6imika MopaoBust 0 0
75 Kamuarckuit xpait 58 0,31 75 Hosropouckast o6sacts 0 0
76 IckoBckas obnacth 54 0,29 76 Kamuarckuii kpait 0 0
77 Pecny0Onnka Anrait 48 0,26 77 INckoBckast o6macTb 0 0
78 PecryOinka Anpirest 44 0,23 78 Pecry6muka Anraid 0 0
79 Maramanckast 061acTs 44 0,23 79 Pecrrybmuka Anpirest 0 0
80 EBpeiickas aBT. o0nactb 41 0,22 80 Marananckast 061acTb 0 0
81 Pecniy6nnka Murymerus 31 0,17 81 Espeiickas aBT. 001acTb 0 0
82 Pecrry6muka Kanmbikust 22 0,12 82 Pecry6imnka Kanmmbikust 0 0
83 UyKOTCKHIA aBT. OKpYT 18 0,10 83 YUyKOTCKHIA aBT. OKpYT 0 0
84 Henerkuii aBT. OKpyT 16 0,09 84 Henernkwmii aBT. OKpyT 0 0
35 KapauaeBo-Uepkecckas 1 0,06 35 KapauaeBo-Uepkecckas 0 0
Pecrybinka Pecrybinka

C y4eToM HMHTEHCHUBHOTO pPOCTa 3HEPrOBOOPYKEHHOCTU HACEICHUS, KUIIbIX U
31aHUM, TEHACHLMS 1O KOJUYECTBY <«OBJIEKTPOTEXHUYECKHUX)
MOXKApOB, OYEBHUIHO, COXPAHUTCSA IMPU CYIIECTBYIONIEM TOJOKEHUH TOKaPHOM
NPO(PUIAKTUKY IEKTPOYCTAHOBOK.

00IIECTBEHHBIX

B Hacrosimiee BpeMsi CIOXKWIIACh CHUTYaIMsi, KOTJIa 3JEKTPOOOOPYJIOBAHHE IIO
OOJIBIICH YacTH HUKEM He 00CITYKMBAETCS U HE KOHTPOJIMPYETCS C TOUKHU 3PEHUS €ro

NOXKapHOW  NPOQWIAKTHUKU.  OJNEKTPUKH Ha  OOBEKTaX  3aHUMAIOTCS  €ro

00CITy>)KMBaHUEM WJIM PEMOHTOM, KOTJa YTO-TO BBIXOJMUT U3 CTpos. B 3Toil cBs3M,
OOHMM W3 OCHOBHBIX BOIIPOCOB SIBJISICTCSI OpPraHU3alUsl CUCTEMATHYECKOU
NPOQHUIAKTUKY MOKAPOB OT IIEKTPOOOOPYIOBAHUS KUJIBIX U OOIIECTBEHHBIX 31aHUM
C IPUMEHEHUEM TEXHUYECKUX CPEJICTB.

B cootBeTcTBUU co crathelt 4 Texnuueckoro periaMmenTa TaMoXEeHHOro Coro3a
(TP TC 004/2011),

HU3KOBOJIbTHOE 00O0pYJIOBaHHUE JTOJKHO OBITh Pa3pabOTaHO M H3TOTOBJIEHO TAaKUM

«O 0e30macHOCTH  HHM3KOBOJILTHOTO O60py,Z[OBaHI/I}I»
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o0Opa3om, 9TOOBI TP MPUMEHEHUH €TI0 M0 HAa3HAYEHUIO M BBIIOJIHEHUU TPeOOBaHMIA
K  MOHTaXy, OKCIUTyaTaud  (HUCMIOJB30BAHUIO),  XPAHEHUIO,  IEPEBO3KE
(TpaHCTIOPTHPOBAHUIO) ¥ TEXHUYECKOMY OOCIYXHBAaHUIO JTO 00OpyJOBaHUE
obecreunBaio: OTCYTCTBHE HEIOMYCTUMOTO PHCKAa BO3HUKHOBEHHS TOBBIIICHHBIX
TEMIEpaTyp, IYTOBBIX PAa3pAIOB WIM H3IYYCHHUN, KOTOpPHIE MOTYT IPHUBECTH
K TIOSIBJICHUIO OTMACHOCTEH, OTCYTCTBHE HEJOMYCTUMOTO DPHICKAa TMPH TMeperpy3Kax,
aBapUIfHBIX PEKUMaxX U OTKa3ax, BBHI3BIBAEMBIX BIMSHUEM BHEIIHUX U BHYTPEHHUX
Bo3ncicTByomux  (aktopoB. Takke B JaHHOW  CTaThe  OMPEIEIICHO,
YTO HU3KOBOJIbTHOE 000PYI0BaHHUE JOJKHO OBITh pa3pab0TaHO U U3TOTOBJICHO TAKUM
oOpa3oMm, dYTOOBI OHO HE SBISUIOCH HWCTOYHHKOM BO3HHMKHOBEHHS TIOXKapa
B HOPMAJIBHBIX W aBAPUUHBIX YCIOBUSIX PAOOTHI.

B  OonpmmHCTBE  cilydaeB, TOCI€  MOHTaXa, dJICKTPOoOOpyaOBaHWE
HE ToABEpraeTca MNPOPUIAKTUYECKHM OCMOTpaM, TEXHHYECKOMY KOHTPOJIIO,
OOCITY)KMBAaHUI0O M PEMOHTHO-TIPEAYNPEAUTEIBHBIM  MeponpusaTusiM.  OmgHaKo
CO BPEMEHEM C HUM MPOUCXOST OTPUIATEIHHBIC N3MEHEHHS. Y XY IIIIEHUE COCTOSHUS
DIIEKTPOOOOPYIOBAaHUS ~ TPUBOAWT K  HEPAIMOHATLHOMY  HWCIOJB30BaHUIO
DIIEKTPUYECKONW HPHEPTUU W TOBBINICHUIO YPOBHS MOXAPHOH OMAacHOCTH, a, 3HAYUT,
TpeOyeT 3a HUM CHUCTEMAaTH3UPOBAHHOTO HAOJIOICHNSI.

B cootBercTBUM ¢ DenepanbHbIM 3akoHOM OT 21 mekabpst 1994 r. Ne 69-03
«O moxapHO¥W Oe3omacHOCTH», MPOPUIAKTAKA TOXKAPOB — COBOKYMHOCTH
IIPEBCHTUBHBIX MEp, HANPABICHHBIX HA UCKIIOYCHHE BO3MOXKHOCTH BO3HUKHOBEHUS
MO’KapOB U OTPAHUYCHHE UX TTOCIICICTBUN.

[Ton cuctemoii MpoHUIAKTUKHA TMOKAPHOW OMACHOCTH AJIEKTPOOOOPYHOBAHUS
KUJIBIX W OOIIECTBCHHBIX 3JaHWA TIOHMUMAIOTCS PETYJSPHBIC, BBITOIHICMBIC
o 3aJTaHHOMN nporpamMmme HaOTFOICHUS 3a AKCILTyaTUPYEMbBIM
AJIEKTPOOOOPYIOBAHHUEM, TIO3BOJISIFOIINE OMPENEISATh €ro (PAaKTUYECKOE COCTOSIHHE,
NPOUCXOASAIIMNEe B HEM TPOIECChl M TPOTHO3UPOBATh W3MEHEHHE COCTOSHUS
O] BIUSIHUEM PAa3MMUYHBIX (hakTopoB. Takue HaONIONCHUS HEOOXOIUMBI, B TIEPBYIO
ouepeb, IS AIEKTPOoOOPYI0BaHNS 0OBEKTOB C MACCOBBIM MPEOBIBAHUEM JTFO/ICH.

[To>xxapHast 6€30MacHOCTh OOBEKTOB PA3TMYHOTO HA3HAYCHHS B 3HAUUTEIHLHOU
CTETICHU OIPEACNACTCS COCTOSSHHEM OKCIUIyaTUPYEMOTO JJIEKTPOOOOPYI0BaAHUS

N 3JICKTPOYCTAHOBOK.


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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OCHOBHBIM  HampaBJI€HUEM B OOECMNEYEHUU TMOXKAPHOW OEe30MacHOCTH
IKCILTYaTUPYEMOTO  DJIEKTPOOOOPYIOBAHUSL SIBISIETCS MAKCHUMaJIbHO BO3MOXHOE
CHI)KEHUE BEPOSTHOCTH BO3HHKHOBEHUS IOXapa OT 3JEKTPOYCTAaHOBOK B LIEJIOM
Y OT OTACJIbHBIX 3JIEKTPUUECKUX U3IEITHI.

TaMm, rae ecTb KOHTAKTHBIE COEIMHEHHS B AJIEKTPOCETAX, MPOLECC OKUCICHHUS
METAJUIMYECKUX TOBEPXHOCTEH DIIEKTPOKOHTAKTOB M  MOSBIEHUA Je(eKTOB
HEIpepbIBEH. be3 J0CTaTOYHON TEXHUYECKOW OCHAIEHHOCTH U IMOATrOTOBIIEHHOTO
nepcoHana B OONBIIMHCTBE CIy4aeB HEUCIPABHOCTH JIEKTPOOOOPYIOBAHHS MOXKHO
OOHapYX UTh TOJBKO MO XapaKTEPHOMY 3arnaxy WIA OOYTJIEHHOW 3JIEKTPOU3OISAIIIH,
YTO XapaKTEePHO JJIs aBapUIHBIX J1e()EKTOB YK€ Ha MOKAPOOMACHOM CTaIuH.

Bo3nukHoBeHHE AEPEKTOB 3JIEKTPUUYECKUX LIETeH U 3JIEKTPOOOOpYAOBaHUS —
3TO €CTEeCTBEHHBIN MPOIECC, K KOTOPOMY HEOOXOAMMO OBITh FOTOBBIMU U KOTOPOE
HEOO0XO0MMO MPeayNpexaaTh 3a0J1aroBpEeMEHHO.

B HacTosiiee Bpemsi MOSIBUIIMCh HOBBIE TEXHUYECKUE CPEACTBA, MO3BOJISIOLINE
BBIBECTH  MNPOQMIAKTHKY TOXApOB OT  JJIEKTPOOOOPYIOBaHUS B  KUJIBIX
1 OOIIECTBEHHBIX 37JaHUSX HA HOBBIN YPOBEHb.

K 00ciyXrBaHUIO 3JIEKTPOYCTAHOBOK JIOMYCKAIOTCS KBaJU(UIIMPOBAHHBIC
CHEIUATUCTBI, WMEIONIME TPYIImy 1o dJekrpode3omacHoctn He Hmwke I,
MNOATBEPKIECHHYIO COOTBETCTBYIOIIHUM YOCTOBEPEHUEM.

OO6cnenoBanue  SIEKTPOYCTAHOBOK — JIOJDKHO — HPOU3BOAUTHCS  COBMECTHO
C  KBaIM(UUUPOBAHHBIM  MEPCOHANIOM  JJIEKTPOTEXHUYECKOTO  XO34ICTBa,

OTBETCTBCHHBIM 3a O6CJIy)KI/IBaHI/IC 9JICKTpOO60py,Z[OBaHI/I}I 3JaHu.
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1. Ob6aacTh NpUMeHEHMSI

Hacrosimue Mertonuyeckue peKOMEHIALUMU OMPEENSIIOT OOIIHe MOJOKEHUs
0 OpraHu3aliu NPOQUIAKTHKUA TOXKAPOB OT 3JIEKTPOOOOPYAOBAaHUS B KUIBIX
U OOIIECTBEHHBIX 3/IaHUSAX C IPUMEHEHUEM TEXHUYECKUX CPECTB.

Hacrosmme METOIHYECKUE pEKOMEHIalnn IIPEIHA3HAYCHBI
JUIsL UCIIOJIHUTENbHBIX OpraHoB cyObekToB Poccuiickoii ®enepaiuu, OpraHos
MECTHOTO CaMOYIPABIICHUS, OPTaHU3alUN MO peaau3alry MOJTHOMOYMH B 00JacTu
MO’KapHOW O€30MacHOCTH, a TaKKe COOCTBEHHUKOB (apE€HIaTOPOB) JKIJIBIX JTOMOB
(kBapTup).

OCHOBHBIMHU 3aJJadyaMM MCIIOJIHUTEIbHBIX OpPraHoB cyObeKTOB Poccuiickoii
denepanny, OpraHoB MECTHOTO CaMOYIIPaBJICHUS, OpraHu3aLui,
no npo(pUIAKTUKE TMOXKAPOB B JKUJIbE, SBISIOTCS OOy4YeHHE HACEICHUS MepaMm
NO’KApPHOM O€30MacCHOCTH, OCHOBAM MOXapoOEe30MIaCHOIO MOBEAECHUS, a TaKXKe
uH(GOPMUPOBAHNE HACEJICHUS O MEpaX MOXKapHOU O€30MacCHOCTH.

Hacrtosdmme wmeTtoguueckue pEeKOMEHJAUMU MOTYT  OBITb  IPUMEHEHBI
COOCTBEHHMKaMHU JOMOB (KBapTHp) U apeHIaTOpaMu MOMEUIEHUN JUIsl MPOBEICHUS
CaMOCTOSITENIbHOM TMEPBUYHOM OLIEHKM COCTOSHUSL TIOXKapHOM Oe30macHoCTH
HKCIUTYaTUPYEMOTO 3JEKTPOOOOPYAOBAHHUS.

B Hacrosmmx MeToanyecknx peKOMEHAALMAX M0/l TEXHUYECKUMU CPEICTBAMHU
npo(UIAKTUKN IOKAapOB MOHMMAIOTCS ammaparbl 3allMUThl JEKTPUUECKHUX IIEeNei,
TEIJIOBU3UOHHAS JUAarHOCTUKA, TEPMOUHAUKATOPBI U TEPMOCUCTEMBI.

Hacrosimmme wmeroauyeckne peKOMEHAALMM HE SBIAIOTCS PYKOBOACTBOM
0 IPOECKTUPOBAHMIO AJEKTPOYCTAHOBOK 3JaHMH W  MOHTaXy ammnapaToB
AIIEKTPUYECKOM 3aIMUTHI U APYTUX TEXHUYECKUX CPEACTB.

[IpoekTupoBaHKEe U MOHTaX 3JIEKTPOYCTAHOBOK 3[JaHUN JOJDKEH MPOBOIUTHCS
B COOTBETCTBUU C JIEUCTBYIOIIMMHU HOPMAaTUBHBIMU JOKYMEHTaMHU.

Hacrosimmme wmeTonnyecknue peKOMEHJAUUMU HE SBISIOTCS  HOPMATHUBHBIM

JIOKYMEHTOM.
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2. OCHOBHBbIE 3JIEKTPOTEXHUYECKHE MPUYMHBI N0KAPOB
0T JIEKTPOOOOPY10BAHMSI

[ToxxapHast 0€30MacCHOCTh OOBEKTOB PA3NMYHOIO HAa3HAYECHMS, B TOM YHCIE
KUJIBIX W OOIIECTBEHHBIX 3JaHUW B 3HAUYUTEIHHOM CTEMEHU OIPEACIISIeTCS
COCTOSIHUEM JKCILUTyaTHPYEMOTO 3JIEKTPOOOOPYIOBAHUSI U DJIEKTPOYCTAHOBOK.

3HaHWE TEXHUYECKUX MPUYHH TOXKAPOB OT DSJIEKTPOYCTAHOBOK ITO3BOJISET
opranu3oBaTh YPGEKTUBHYIO CUCTEMY MTOKAPHO-TIPODHITAKTUYECKUX MEPOTIPUITHIA.

K npuumnam noxapoB 3JIEKTPOTEXHUUECKOTO XapaKTepa OTHOCATCS:

- KOPOTKOE 3aMbIKaHHE;

- Ieperpy3Ka MIEKTPUUECKUX IETICH;

- 00JIBLIIOE TIEPEXOTHOE CONPOTUBIICHUE;

- ICKpPEHHUE;

- DNIEKTpUYECKas ayra;

- IEpEHATPSKEHUE IIICKTPUUECKON CETH.

Kpome TOro, He0OXOAMMO YUWTHIBAThH, UYTO MEPEHAIPSIKECHUE DIIEKTPUUCCKON
ceTH, OOJbIIOe MEPEXOAHOE COMPOTUBIICHUE U TEpPErpy3ka IIEMU MOXKET MPUBECTU
K KOPOTKOMY 3aMbIKAHHIO, BO3HMKHOBEHHUIO JJIEKTPUUYECKOW IyTrd, U HA0OOpPOT,
KOPOTKO€ 3aMbIKaHHME MOXKET TMPUBECTU K TEperpy3ke JJIEKTPUUECKONW CeTH,
K MCKPEHUIO, 00pa30BaHUIO IJICKTPUUECKON JYTH, K MEPEX0y IICKTPUIECKOTO TOKA
Ha METATMYECKUE 3a3€MJICHHbIE KOHCTPYKIUU U T.1. [3].

To ecTh, OqHU aBapuiiHBICE PEXKHUMBI, MOTYT TEPEXOIUThL B Jpyrue Oomee

OIMaCHBIC OTHOCHUTCJIbHO BO3MOXHOCTH BO3HHUKHOBCHHA I1OKAPOB.

Kopomkoe 3amvikanue

Cpenu mnOpuYMH TOXKAPOB  BJIEKTPOTEXHUYECKOTO XapakTepa KOPOTKOE
3aMBIKaQHUE SIBJISIETCS CAMBIM PACIPOCTPAHEHHBIM, XOTS HEPEIKO OHO MOXXET OBIThH
U CJIEJCTBUEM KaKON-IMOO0 ApYyroil aBapuiiHON CUTYallMH B DJICKTPUUECKON IICTIH.

KopoTkoe 3amplkaHWe€ B JJIEKTPUYECKUX LEMAX MOXKET BO3HUKHYTh
B pe3yJbTaTe 3aMbIKaHUS MEXKIY (a30BbIM U HYJIEBHIM MPOBOJHUKAMH, 3aMbIKAHHS
¢$a30BOro MPOBOHUKA HA «3eMITIO» [3].

NHpiMU  cliOBaMM, KOPOTKOE 3aMbIKAHUE BO3HUKAET IPU COEAUHECHUU
ANEKTPUYECKUX MPOBOAOB C HAPYILIEHHOW W30JSLHEW, CONPUKOCHOBEHHH IPOBOIOB

C MCTAUNIMYCCKMMH 3a3€MJICHHBIMHU KOHCTPYKLIUAMU 3JaHUN U COOPYKCHHUHU,
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MONAJaHUA Ha OTOJIEHHBIE IPOBOJAA NOCTOPOHHUX METALNIMYECKUX IPEAMETOB,
npoboe OOyIJIEHHONM WM HapyWIEHHOW M30JSIMM  TPOBOJOB U JIPYTUX
AIEKTPOYCTAHOBOYHBIX U3AECITUN.

[Ipnr KOPOTKOM 3aMBIKAHMM MTHOBEHHO MHOTOKPATHO YBEJIIMYMBAETCS CUJIA TOKA
B LIE€NHU, NPOUCXOJHUT 3HAYUTEIBHOE BBIJCICHHUE TEIJIA, 3HAYUTEIBHO BO3PACTaeT
TEMIIEpPATypa TOKONPOBOISAIIMX >XKHWJI, YTO MNPHUBOAUT K PACIUIABICHHUIO H3O0JSLUUN
NIEKTPUUECKUX TMPOBOJIOB M Kabeined M €€ MOCIenyIoleMy BOCILUIAMEHEHHUIO.
KopoTkoe 3amMbikaHne, Kak HPaBHIIO, COMPOBOXKAAETCS XJIONKOM, PACIJIABICHUEM
MeTajula TMPOBOJHUKOB W BBEIOPOCOM PACKAJICHHBIX YAaCTHUII W3 30HBI KOPOTKOTO
3aMBIKaHUs C OCIEAYIOIINM BOCIUIAMEHEHUEM OKPYKAIOIIUX TPEAMETOB.

Haubonee pacnpocTpaHeHHbIE MPUYHMHBI, MO KOTOPHIM MOKET MPOU30NTH
KOPOTKOE 3aMbIKaHUE B KBAPTHUPE, I0ME, OOIIECTBEHHBIX 3[JaHUSX — 3TO MOBPEKICHHUE
V30JISILAH. [ToBpexaeHue W30JISIIUN qamue BCETO MIPOUCXOJUT
B MECTax, I/ MPOBOAA MeperudaroTcs. Takke K MOBPEKICHUIO M30JISIUU MOXKET
MPUBECTU TEPEKPYUYUBAHUE MPOBOJOB, CrMOAHUE MPOBOAOB IOJ OCTPHIM YTJIOM,
MNOBPEXJIEHUE H30JALMK TPOBOJOB MPU TMPOBEIACHUM PEMOHTHBIX paboT [4].
M30510 MOTYT TNOBPEAUTH TPBI3YHbl WM JOMAIIHUE >KUBOTHBIE. Emie oxHa
MIPUYNHA KOPOTKHUX 3aMBIKAaHUW — IEPETPEB U, KAK CIECACTBUE, PA3PYLIEHUE U3OJISLIHAH.

HNcTtounnkaMu 3aXuUraHusi TNPH KOPOTKUX 3aMBIKAHUSAX MOTYT SBJISATHCS
packajieHHble (TOpSIIIME) YacTUIBl M Kalld MeTajlla [pU  PacCIUIaBICHUU
B ABapUMHBIX pPEXKHUMAX >KWJI TPOBOJOB (kabenel) WIM TpU pa3pylICHUH

AIIEKTPOIIPUOOPOB.

Ilepecpyska rnexkmpuueckux cemei

CoBpeMEeHHbBIE KBapTHpPbl M JIOMa HACBIIIEHBl MHOXECTBOM 3JIEKTPUUYECKUX
npuOopoB. YacTtoil NpUUMHOW BO3ZHUKHOBEHUS II0KApOB SBIIETCSA IEperpys3ka
DJIEKTPOCETEN.

IIeperpy3koi Ha3bIBAETCS TAKOE SBIEHUE, IIPU KOTOPOM B JIEKTPUUYECKOU CETH
BO3HHUKAIOT TOKOBBIE HATPY3KH, IPEBBIIAIOIINE JIUTEIBHO AOIY CTUMBIE.

Haubonee yacToil npuYMHOMN, BHI3BIBAIOIIEH MEPErpy3Ky IMEKTPHUUECKUX LIeTIeH
B KWIbIX U OOLIECTBEHHBIX 3/1aHUSX, SIBISIETCS BKIIOUEHUE B AIEKTPUUYECKYIO CETh HE
IPEIyCMOTPEHHBIX PACYETOM MOLIHBIX MOTPEOUTENEH ANEKTPOIHEPIHM WU
BKJIFOUEHUE B OJHY PO3ETKY HECKOJBKO OBITOBBIX MPHUOOPOB OOJBIION MOIIHOCTH

OJTHOBPEMEHHO.
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B pesynbrare mneperpy3kud IMpoBOJIa HArpeBalOTCS, BBIAENSAETCS OO0JbIIOE
KOJIMYECTBO TEIIa, MOTYT IUIABUTHCS KUJIbI IPOBOJIOB — 3TO MOXKET CTaTh IPUUUHOMN

KOPOTKOI'O 3aMbIKaHHs, BOSHUKAIOT UCKPBI U KaK CJIECTBUE Moxap [J].

bonvuioe nepexoonoe conpomuenenue (ni0xoi KOHmaKm,)

bonpmioe mepexolHOE COMPOTUBIEHUWE — 3TO CONPOTUBICHHUE YYacTKa
AIIEKTPUUECKOM IIENTU B MECTE COCTMHEHHUS OT/IETIbHBIX 3JIEMEHTOB (MECTa COCIMHEHMUSI
IPOBOJIOB, MOJCOCAUHEHUSI UX K DJIEKTPONPUEMHUKAM, KOHTAKTHBIM 2JIEMEHTaM U
T.Il.) B KOTOPBIX, MPHU HENPABUILHOM HUX HMCIOJHEHUHU, COIMPOTUBIICHHUE BBIIIE IO
CPaBHEHMIO C CONMPOTUBJICHUEM DJICKTPUUECKOMN LIEMU /IO ATUX YYACTKOB U MOCJE HUX
[3].

Haunbonee yacto Gosbliine nepexoaHble CONPOTUBIECHUSI BOZHUKAIOT B MECTax
COEJIMHEHHUS TPOBOJIOB MEXIY CO0OM, KOrja BMECTO Mailku, CBapKH, OMPECCOBKU
WIM 32KUMOB TOJ] OONTHl MPUMEHSIOTCA CKPYTKH MPOBOJOB (OCOOEHHO OIacHa
CKpyTKa IIPOBOJIOB C ATIOMHUHUEBBIMU U MEJTHBIMHU >KHJIAMH), B MECTaX MOAKIIOYCHHUS
IpPOBOJIOB K ammaparamM 0e3 CHeNHaTbHBIX 32XUMOB W  HAKOHEYHUKOB,
B BBIKJIIOUATEIIAX, IITENCENbHBIX pa3bemMax (pO3eTKaX, BWIKAaX) HAa KOHTAKTHBIX
AJIEMEHTaX NMPU CHUKEHUU MPUJIaraéMbIX JUIsl BKIIOUEHUS YCUINHM, HEAOBKIIOUCHHUS,
MOATOPaHUSI U T.NM., B MECTaX KOHTAKTOB, BBIMOJIHEHHBIX C MOMOILIBIO PE3bOOBBIX
COCJIMHEHUN B 3JIEKTPOOOOPYIOBAaHWHU, B KOTOPOM B Ipoliecce padOThl MPOU30IILIO0
ocJjlabJieHre KOHTAKTa.

HemocpencTBeHHBIM HCTOYHUKOM 3)KUTAaHUST B ATOM CIIy4ae MOTYT OBITh:
AJIEMEHTHl JJICKTPOYCTAHOBOK, HArpeThle JO BBICOKOM TEMIIEpaTypbl TEILUIOM,
BBIJICJICHHBIM ~ DJIEKTPUYECKUM TOKOM B  MecTe€ OOJBIIOTO  TEPEXOJTHOTO
COMPOTUBJICHUS;  DJIEKTPUYECKUE  MCKPbl WM  YacCTUIBI  PaCIJIaBJIEHHOTO
YU HAKaJICHHOrO0 METajljla, BO3HHUKAIOIIUE B MECTE «ILJIOXOT0» AJIEKTPUUECKOTO
KOHTaKTa.

Kpome Toro, 607bI10€ MEPEeX0IHOE COMPOTUBICHUE MOXKET OBITh MPUYUHON

BO3HUKHOBCHHA KOPOTKOI'O 3aMbIKAHUA.

Hckpenue (0yzoeoii npoooit)

Uckpenne (myroBoil mnpoOOi) B AJIEKTPOYCTAHOBKAX — O3TO BEChMa
pacrpoCTpaHEHHOE SIBJIEHHUE U MPOUCXOIUT KaK MPU HOPMAIbHOU paboTe OTAEIbHBIX
MOTPEOUTENICH  DJIEKTPUUECKONM DHEPruM, 4daile BCEro MPUOOPOB HMEIOIIUX

KOJ'IJ'ICKTOpHBIfI QJICKTPOABUIATCIIb IIPH HCIIOTHOM IIPUICTAHHHW K HHM HICTOK, TaK
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U B aBapUHOM pexuMe padOThl SJIEKTPONPUOOPOB, B MECTaX HEKAUYECTBEHHOIO
NPUCOCIMHCHUS  TPOBOJAOB K  TOTPEOWTENSIM  DJIGKTPUYECKOW  DHEPIHH,
IpPU  CONMPUKOCHOBEHHWU OTACIBHBIX YYaCTKOB IPOBOJOB MEXKIy CO00ON wiH
C 3a3€MJICHHBIMHU KOHCTPYKLMSAMU U T.1. [3].

[Ipu wuckpeHMHM TPOUCXOAUT OOpa30BaHWE HWCTOYHHKOB  3a)KUTAHUS,
o0JIajarouMX SHEPTUen U TeMIIepaTypol TOCTATOYHBIX JJI BOCIUIAMEHEHUS! MHOTHUX
rOPIOYMX BEIIECTB U MAaTEPUAJIOB.

HckpoBolt pa3psisi MOKET 00pa30BBIBATHCS MPHU H3JIOME KWIbl Kabemns u3-3a
YCTAJIOCTH METallla, pa3pbiBa MPOBOJHUKA MPH YPE3MEPHOM pACTSDKCHHHM Kabers,
100 MpU TOBPEKIECHUN JKWIbI TIOCTOPOHHUM TMpeaMeToM. B moBpexaéHHOM Kue
BO3HHMKAET MAaJIbIi 3a30p, MPOOMBAEMBIM pPabOYMM HAIPSKEHUEM, IMMOAITOMY TOK
0 TakoMy KaOelo MpOJIOKAET MPOTEeKaTh, U OCTAETCA OJM30K K HOMUHAJIBLHOMY
3Ha4YCHUIO0. B 3a30pe BO3HUKAET IyrOBOU pa3psil, COMPOBOXKAAOIIANCA HHTCHCUBHBIM
BBIJICJICHUEM TEILJIa, YTO MPUBOJIUT K JAJIbHEHUILIEMY pa3pylICHUIO U30JSUN Ka0ems u

€TI0 BO3TOpaHHIO.

Inekmpuyeckasn oyza

DnexTpuueckas ayra o0pasyercs B pe3yJibTaTe YCTOWYUBOTO JIEKTPHUUECKOTO
paspsaa MEXIy ABYMS METAJUIMYECKUMH SJIEMEHTAMHU JJIEKTPUYECKOM YCTAaHOBKH,
MMEIOIIMMHU Pa3HbIE MOTEHIMAJbL. B 3JIEKTpUYECKON Ayre NpOUCXOAUT UHTEHCUBHAS
VMOHM3alMsl ra30BOro MPOMEXKYTKa, IUIABJIEHUWE W ropeHue Mmeramia. Kpome Toro,
MPOUCXOUT WHTECHCUBHOE pa3OphI3TMBAHUE PACIUIABICHHBIX YaCTHUI[ MeTallia,
UMEIONINX OOJIBIION 3amac TEMJIOBOM SHEPruH, KOTOphIE MOMajgasi Ha TOproYHe
MaTepualibl, MOTYT 3aXeub HUX. OJJEKTpUYEcKass ayra HMEET OYEHb BBICOKYIO
temmnepatypy (1500-4000 °C) u MOKET BOCIIIAaMEHUTh MPAKTUYECKH JIFOOOM roprounii
MaTepuall, CONPUKACASICh C HUM HEMOCPEACTBEHHO, a TAKXKE MOCPEACTBOM JIyYUCTON
TEITOTHI.

YcrolunBass — JJIGKTpUYECKass  Jyra HMHOTJAA  MOXET  BO3HMKATh B
anekTponpoBoaax. IIpu anexkTpuyeckon ayre mo HEensaM MpoTeKaroT TOKH KOPOTKOTO
3aMbIkanus. [loaToMy npu 00pa3oBaHUU IEKTPUUECKON TyTH B aBapUIHOM peXHUMe
B DJICKTPUYECKOM 11€TIM BO3HUKAIOT BTOPHYHBIE (TOOOYHBIC) SBJICHUS, XapaKTEPHBIC
JIJIs KOPOTKOTO 3aMbIKaHusl. B cityuasix, He mpelyCMOTPEHHBIX HOPMaJIbHBIM PEKUMOM
DKCIUTYaTalMH AJIEKTPOYCTAHOBOK, BOSBHUKHOBEHHE AJIEKTPUUYECKOMN JYTH Yallle BCETO

MIPOUCXOJUT MPU KOPOTKOM 3aMbIKaHUH [3].
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Ilepenanpsarcenue 6 31eKmpuueckoul yenu

[lepenanpspkeHrEe MOXKET BO3HUKATh: MPU KOPOTKUX 3aMBIKAHUAX; TPHU
MOTIAIAHAH  «BBICOKOT0» HANpPsDKCHHMS] Ha HU3KOBOJBTHBIE CETH; TPH TPO30BBIX
paspsigax; SIEKTPOMArHUTHOW WHAYKITUU U JIP.

[ToxapHasi OMacHOCTh TEPEHANPSDIKEHUS, B 3aBUCUMOCTH OT KOHKPETHBIX
YCIOBUM, MOXET TMpPOSBIATHCA B  CIEAYIOIIEM: TMOBBIIMIEHUH BEPOSTHOCTH
BO3HMKHOBEHHUSI KOPOTKOTO 3aMbIKaHWs; YBEJIWYEHUU TOKOBOW HArpy3ku Ha
OTIIEJBHBIX Yy4YacTKaxX »dJIEKTPUUYECKOM I[enu ¢ BO3MOXKHOCTM BO3HMKHOBEHUS
neperpy3Ku; MOBBIIICHUN TETIOBBIICTICHUS B DJIEKTPOHATPEBATEILHBIX YCTPOUCTBAX;
MOBBINICHUH BEPOSTHOCTH BO3ZHUKHOBEHUS aBAPUHHBIX PEKUMOB B JIEKTPOIIPUOOpax
[3].

Henpasunvnaa 3Ixcnayamayus, KOHCMPYKMUBHbIE HEOOCMAMKU U
HEeUCnPAGHOCHU IJIEKMPOU30e U

[Toxxapnast ©e30MacHOCTb  DJIEKTPUYECKUX MPUOOPOB  HaIpaBieHa Ha
oOecrieueHre MPaKTUIECKOW HEBO3MOXKHOCTH 3aropaHusi, Kak caMOro H37ENHs, TaK U
OKpYXKalolllel ero cCpeapl, uTo JOJDKHO OO0ECleurMBaThCid  KOHCTPYKIUEH
IEKTPONIPUOOpPa, BHIOOPOM  KOMIUICKTYIONIMX U3JCIUH U MaTEepPHAIOB  C
TEMIIEpaTyPHBIMU XapaKTEPUCTUKAMH, COOTBETCTBYIOIIMMH TEIIJIOBOMY PEKUMY
paboThl. [Ipu 3TOM XapakTepuCcTUKaMU MOKapo0e30MaCHOCTH SBJSIETCS COOTBETCTBUE
TEMIIepaTypbl Ha OCHOBHBIX 3JEMEHTaX 3JIEKTPUUECKOro mnpubopa AOMYyCTUMBIM
3HAUEHHUSM, KaK B paboyeM, Tak U B aBApUHHOM PEKUME €ro paboThI.

Bo3HuKHOBEHHE TIOXKApOB OT JJIEKTPUUYECKUX MPUOOPOB MOXKET OBITh
OoOyCJIOBJIEHO: ~ KOHCTPYKTHBHBIMH  HEJOCTaTKaMH,  HApyIICHHUEM  TMPaBUII
OKCIUTyaTallii; HEKAYeCTBEHHBIM JHEpProcHabkeHneM (Pe3KHuMH  KOJICOAaHUSIMHU
HaIPSOKCHUST B JJICKTPUYECKOM CETH, YTO MOXKET NPHBECTH K BO3HHMKHOBEHHUIO
aBapUUHBIX PEKUMOB).

OCHOBHBIMU PUYMHAMU BOBHUKHOBEHUS MIOKAPOB OT AIEKTPUUECKUX U3JIETUI
SBJISIFOTCSI: KOPOTKO€ 3aMbIKaHWE€ B TpHOOpax M IIHypax MHTAHUS, OOJIBIIOE
MEePEX0HOE COMPOTUBIICHHE, TIEPETPy3Ka, HCKPEHUE, HAPYIIICHUE TETNIOBOTO PEXXUMa
paboTel  snekTponpubopa  (YXyAIMICHHBIH  TEIJIOOTBOM), HEMOCPEACTBEHHOE
COTMPUKOCHOBEHHE HArPEThIX TOBEPXHOCTEH AJIEKTPONPUOOPOB C TOPIHOYUMU
MaTepuajaMH; BO3JCHCTBHE  TEIUIOBOTO  W3JIydeHHUs Tmpubopa (Hampumep,
ANeKTpooOorpeBaresisi) Ha TOpIOYME MaTepualibl; BBUIET PACKaJICHHBIX YacCTHII,

00pa3oBaBIINXCS B pe3ysibTaTe aBapUMHOTO pexuma [3].
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3. Opranm3anus npoQUJIAKTHKH M0KAPOB

3.1. O0mue MoI0KEeHUS

C 1 wmapra 2023 r. BCTymnWJIO B CWIy  IIOCTAaHOBJICHUE
[IpaButenncTtBa Poccuiickoit ®enepanu ot 24 oktadps 2022 r. Ne 1885
«O  BHeceHMM  uU3MEHeHMHM B IIpaBmiia  IPOTMBONOXKApPHOTO  peKUMaA
B Poccuiickon denepannny».

[Iynkr 2 yKa3aHHbIX M3MEHEHHM BBOIUT B lIpaBuia npOTHBONOKAPHOTO
pexuma B Poccuiickoit @enepanuu (nanee — I[1I1P) HoBblil myHKT 2.1 crepyromiero
conepkanus «PyKoBOOUTENb OpraHU3alMi OOECIeunBaeT HKCIUTyaTallHi0 3aHUi,
COOPYKEHHI B COOTBETCTBUHU ¢ TpeboBanusMu DenepanbHOro 3akoHa « TeXHuIecKuit
pernamMeHT o TpeOOBaHMSAX IMOXKApHOW Oe3omacHoCcTU» U (WIM) TPOEKTHOU
JOKYMEHTaIUN».

C 7 suBaps 2023 r. Bctynwin B cuity [IpaBuiia TEXHUUECKOW SKCILTyaTalllu
AIIEKTPOYCTAHOBOK TOTpeOUTENeil siekTpudeckord osHeprun (nmamee — [ITD),
yTBEpPXKACHHbIC mpukazoM MunsHepro Poccum Ne 811 ot 12.08.2022
«O0 ytBepxkaeHun IlpaBuin TEXHUYECKOW OKCIUTyaTalldd d3JEKTPOYCTaHOBOK
NOTPEOUTENEN SIEKTPUUECKON IHEPTUNY.

B coorBerctBum ¢ nyHktom 3 IITD TexHuyeckas 3KCIUTyaTalus
ANEKTPOYCTAHOBOK BKJIIOYAET, B TOM 4YHCIE, HX PEMOHT U TEXHUYECKOE
oOcmyKUBaHUE.

B cootBerctBuu ¢ nynkrom 7 IITO, mpu skcriyaTanuu 3JIEKTPOYCTAaHOBOK
NOTpeOUTENh TaKXKE JIOJDKEH OOECHEUHTh: COJEp)KAHHE BJIEKTPOYCTAaHOBOK B
UCIIPAaBHOM COCTOSIHUU U UX O€30MacCHYI0 HKCILTyaTallnio; MPOBEACHUE TEXHUUECKOTO
OOCTy’KUBaHUSI U PEMOHTA AJIEKTPOYCTAHOBOK B IENISAX MOACPKAHUS HCHPABHOIO
COCTOSIHUS W 0O€30MacHOM  O3KCIUTyaTallud  DJIEKTPOYCTAHOBOK;  HajM4He,
UCIIOJb30BAaHUE U MOJAEpPKAaHUE B  AKTyaJbHOM COCTOSSHUM TEXHHYECKOMN
JOKYMEHTAMU, HEOOXOIMMOM JJI SKCILTyaTalluy 3JIEKTPOYCTAHOBOK.

B cootBerctBun ¢ nyHkroM 8 I[ITO nms HEmocpenCTBEHHOIO BBITOJIHEHUS
OOSI3aHHOCTEW MO OpraHU3aldd JKCIUTyaTallMH 3JIEKTPOYCTAaHOBOK PYKOBOJIUTEINb
notpeduTenss (3@ HCKIIOYEHUEM  MHIUBHUAYAJIbHBIX  MpeANpUHUMATEICH

n CI)I/ISI/I‘-IGCKI/IX JII/IH) OpraHU3alOHHO-PACIIOPAANTCIIbBHBIM JOKYMCHTOM HA3HAYACT U3


https://docs.cntd.ru/document/565837297#6520IM
https://docs.cntd.ru/document/565837297#6520IM
https://docs.cntd.ru/document/902111644#7D20K3
https://docs.cntd.ru/document/902111644#7D20K3
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yycia  aJMHHUCTPATUBHO-TEXHUYECKOTO  TEpCOHajla  MOTpeduTtens  JuIo,
Ha KOTOPOE BO3JIOKEHBI 00S3aHHOCTH IO OpraHu3alliy MPOBEACHUS BCEX BUJIOB padoT
B 3JICKTPOYCTAHOBKAX MOTPeOUTENA (Janee — OTBETCTBEHHBIN 3a AJIEKTPOXO3AKCTBO),
U ero 3aMmectutens. B ciydae eciu moTpeOuTeNb, OCYIIECTRISIONUIN SKCILTyaTaluio
3IIEKTPOYCTAaHOBKH, SABIIACTCSA VHAUBHUAYaTbHBIM OpeIpUHUMATEIIEM,
00S3aHHOCTh MO OpraHM3alHM JKCIUTyaTallid 3JIEKTPOYCTAaHOBOK, OpTaHU3alUU
IPOBEJCHUS BCEX BUAOB padOT B 3JIEKTPOYCTAHOBKAX BO3JIAraeTcsi HEMOCPEICTBEHHO
Ha TAKOT'0 MHIUBUYAILHOTO MPEANPUHUMATEIIS.

VYuutsiBas TpeboBanus nmyHkra § [1T3, opranuzannio npoGuiakTUKU MOKapOB
OT OJKCIUIyaTHPYEMOro 3JEKTPOOOOpPYAOBAHMS PEKOMEHIYETCS BO3JIOKHUTh Ha
OTBETCTBEHHOTO 3a JIEKTPOXO3SHUCTBO WM HAa UHAUBUYAIBHOTO MPEATPUHIUMATENS,
HEIMOCPE/ICTBEHHO 3KCIUTYaTUPYIOMIETO 3JIEKTPOYCTAHOBKH, a I (GU3UUECKUX JIUI] —
HEIMOCPEJICTBEHHO Ha (PU3UUECKOE JIUII0, IKCIUTYaTUPYIOIIEe dJEKTPOYCTaHOBKH.

B cootBercTBrM ¢ myHKTOM 9 IITO Ha OTBETCTBEHHOTO 3a 3IEKTPOXO03AKUCTBO
JIOJKHBI OBITH BO3JIOKEHBI MOJHOMOYHMS MO OpPraHU3alud pa3padOTKH M BEACHUIO
JOKYMEHTAIlud TI0 BOMpPOCaM OpraHMU3allMd dKCIUTyaTallid 3JIEKTPOYCTaHOBOK
U ee mnepecMoTpy (akTyanuzaiuu); OOECIEUYCHUIO BBINIOJTHEHUS PEMOHTa U
TEXHUYECKOTO OOCITYKHUBAHUS SJIEKTPOYCTAHOBOK.

B cootBerctBUUM ¢ myHkToM 14 IITD, motpedutens NOKEH OpraHU30BaTh U
OCYUIECTBJISATh KOHTPOJb COCTOSIHHUSI €0 3JIEKTPOYCTAHOBOK, OCHOBAHHBIM, B TOM
quclie, Ha pe3yJibTaTax OCMOTPOB. BhISBIEHHBIE 110 pe3yiabTaTaM KOHTPOJIS 1€(PEKThI
000pyI0BaHUsl, YCTPOMCTB 3JIEKTPOYCTAHOBOK JOJIKHBI (DUKCUPOBATHCS B KypHAJIe
ne(eKTOB ¢ ONpeIeTIEHUEM OTBETCTBEHHBIX 32 YCTPAHEHHE JIUI] U CPOKOB YCTPAHECHHUS
nedexToB.

B cootBerctBun ¢ mynktom 23 IITD mnoTtpebutens nokeH 00eCHEYUTH
POBEJCHNE TEXHUUECKOTO OOCITYKHBaHHS U PEMOHTOB 00OPYJOBaHMS U yCTPOUCTB
IEKTPOYCTAaHOBOK.  OOBEM  TEXHWYECKOTO  OOCIY)KMBaHWUA W  IUIAHOBO-
OpeIynpeaUTeNbHBIX ~ PEMOHTOB  3JEKTPOYCTAHOBOK  JOJDKEH  OMPEIENATHCS
HEOOXOJMMOCTBIO TIOAIEPKAHUS MCTIPABHOCTH M OOECTICUeHHsI O€30MacHO paboThI

QJICKTPOYCTAaHOBOK.
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B coorBerctBun ¢ mnynktom 27 IITD y mnoTtpebutens B OTHOIICHUHU
IKCILTYaTUPYEMBIX MM 3JIEKTPOYCTAHOBOK JIOJDKHA OBITh B HAJIWYUM CIEAYIOIIAs
TEXHUYECKasi TOKYMEHTAIUS:

CXEMBI 3JIEKTPUUECKUX COCIMHEHUN U TEXHOJIOTUYECKUX CHCTEM, B TOM YHCIIE
HOpPMaJbHbIE (BPEMEHHbIE HOPMAaJbHBIE) CXEMbl JJIEKTPUUYECKUX COETUHEHUI
IIEKTPOYCTAHOBOK NOTPEOUTES;

KYpHaAJIbl ydeTa »JJEKTPOOOOpYyAOBAaHHA C TEPEUUCICHHEM OCHOBHOTO
AJIEKTPOOOOPYIOBaHUS W C YKa3aHMEM €ro TEeXHUYECKHX JaHHbIX, a TaKxKe
IIPUCBOCHHBIX EMY MHBEHTAPHBIX HOMEPOB.

B cootrBerctBuu ¢ mynkroM 30 IITD, Bce U3MEHEHUSI B DJIEKTPOYCTAHOBKAX,
BBITIOJTHEHHBIE B MPOLIECCE AKCIUTYATALMH, JOJKHBI OTPAXKATHCS Ha DJIEKTPHUUECKUX
(TEXHOJIOTUYECKUX, MCIOJHUTEIbHBIX) CXeMax HW YepTekax 3a [MOAMHUCHIO
OTBETCTBEHHOTO 34 3JIEKTPOXO03AUCTBO C YKA3aHUEM €T0 JOJKHOCTH U AaThl BHECEHUS
W3MEHEHHS.

Ha ocnoBanum nynkrta 31 IITOD  cooTBercTBHE  3JIEKTPUYECKHX
(TEXHOJIOTHYECKUX) CXeM (depTexeil) (HaKTHIECKUM SKCIUTYyaTallMOHHBIM JOJIKHO
IPOBEPATHCS OTBETCTBEHHBIM 3a 3JIEKTPOXO3SMCTBO HE pEXe OJHOro pasa B 3 roaa
C OTMETKOM Ha HHUX O JaTe TMPOBEPKH, YIAOCTOBEPEHHON €ro MOJIHUCHIO.
[Ipy HECOOTBETCTBUM IJNEKTPUUYECKUX (TEXHOJOTMYECKHUX) CXeM (depTexeil)
(haKTHYEeCKUM HKCILUTyaTallMOHHBIM OTBETCTBEHHBIM 3a S3JIEKTPOXO3SMCTBO JIOJKEH
OBITH OOECIIeUeH MepecMoTp (aKTyalr3alus) yKa3aHHbBIX CXeM (YepTexkei ).

ITynkt 8 n3menenuid B I1I1P BBOAUT B HEero HOBBIM MyHKT 17.1 ciepyroiiero
conepxanusi: «PykoBoguTenb opraHuzanuu oOeCleYyMBaeT BEJACHHE U BHECEHHE
uHoOpMaIMU B OJKypHaJI »OKCIUTyaTallud CHCTEM IPOTHMBOIOKAPHOW 3alllUTHI.
JlonmyckaeTcsi BeieHUE JKypHaja 3KCIUTyaTalldd CUCTEM MPOTHUBOMOKAPHOW 3allUThI
B BJIEKTPOHHOM BHJIE.

dopma BeleHUS KypHaja dKCIUTyaTallud CUCTEM MPOTHUBOMOKAPHOM 3alUTHI
OTIpEe/IeTISICTCS PYKOBOAUTEIEM 00BEKTA 3aLUTHD).

C uenpio obecreueHus: Oe3aBapuitHONH pabOTBl  3JIEKTPOOOOPYAOBAHUS
OTBETCTBEHHOMY 3a JJIEKTPOXO3SHUCTBO Ha OOBEKTE 3allMThl PEKOMEHAYETCS BECTH

KYpHAaJ, B KOTOPOM YKa3bIBarOTCA:


https://docs.cntd.ru/document/565837297#6520IM
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[epeYeHb KOHTPOJIUPYEMOTO IEKTPOOOOPYAOBAHNUS;

JlaTa MPOBEPKU COCTOSIHUS MOKAPHOM 0€30I1aCHOCTH AJIEKTPOOOOPYI0BAHUS;

pe3yNbTaThl MPOBEPKH COCTOSIHHUSI €r0 MOXKApHON OE30MacHOCTH, WU3MEHEHHS
COCTOSIHHMSI TIOXAapHOM 0€30MacHOCTH 3JIEKTPOOOOPYJOBaHHS IO CPaBHEHUIO C
pe3yJibTaTaMu MpEeAbIAYIIEH MPOBEPKH;

NPENNPUHITHIE MEPbl MO TOBBIIICHUIO YPOBHS TMOXAapHOM 0e€30MacHOCTH
(mpoduitakTUYECKHE MEPONPUATHS, TEXHUIECKOE 00CTyKMBaHNE, PEMOHT, 3aMEHA).

dopma BEJCHMUS KypHana npo(UIaKTUIECKUX OCMOTpOB
3JIEKTPOOOOPYIOBAHUS OIPENEISAETCSl PyKOBOAUTENIEM OOBEKTa 3auluThl. BeneHue
KypHanma  HNpOPUIAKTUYECKUX  OCMOTPOB  DJIEKTPOOOOPYIOBAHHUS ~ MOXKET
OCYIIECTBIIATHCS B QJIEKTPOHHOM BUJIE.

OTBETCTBEHHOMY PEKOMEHIYETCS COCTaBUTh TIpaduk NpodUIaKTUIECKUX
OCMOTPOB 3JIEKTPOOOOPYJOBAHMSL.

[IepnoanuHOCTH MIPOBEICHUS npOoUITAKTUIECKIX oOcienoBaHuit
PEKOMEH/IyeTCsl YCTAaHOBHTH B 3aBUCHUMOCTH OT COCTOSHUS OOBEKTa U CTENCHH
OTBETCTBEHHOCTH, HO HE pexe | pasza B ro.

PekoMeHnayercss MpoBOIUTH BHEIUIAHOBOE MPO(QUIAKTHYECKOE 00CleOBaHNE
OTJICIbHBIX JJIEMEHTOB 3JEKTPOOOOPYAOBaHUSA TOCHE KAXKIOTO HUX PEMOHTa WU
3aMEHBI.

Pe3ynbTaThl BHEMJIAHOBOIO OOCIIEAOBAHUS 3aHOCITCS B JKypHal C yKa3aHHUEM
IPUYUHBI 00CIIE0BAHUS.

PekoMenayercss mepen MPOBENEHUEM OYEPEIHOTO WM  BHEIIAHOBOTO
o0ClieIOBaHUSI O3HAKOMHUTBCS C JAHHBIMU MPEIbIIYIIEro o0cieqoBaHUs. OTO
MO3BOJIUT MPOCIEANTh TUHAMUKY [OKapHOW 0€30I1aCHOCTHU 3J1EKTPOOOOPYA0BaHUS U
CBOEBPEMEHHO MPEAOTBPATUTD MOKAPOONACHYIO CUTYAIIHIO.

B cootBercTBuu ¢ mynkrom 37 I1TO norpedutenem q0KHBI ObITh COCTABIIEHbI
U YTBEPKICHBI PYKOBOJIUTENEM HIJIM MHBIM YIOJTHOMOYEHHBIM JIUIIOM MOTPEOUTENS -
IOPUIMYECKOTO Jnla (MoTpeOuTeNneM - MHAUBHUIYAIbHBIM MPEANPUHUMATEIEM WIIH
dbuznyeckuM JUIOM) TpapuKH OCMOTPOB M OOXOJ0B OOOPYIIOBaHMS, 3IaHUI

U COOPY>KEHUI 3JIEKTPOYCTaHOBOK MOTPEOUTEIIS.
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HemnocpenctBeHHO — mpoUIaKTUUECKHIT ~ OCMOTpP  3JEKTPOOOOpYAOBaHUS
IPOBOJUT KBAIM(PHUIIMPOBAHHBIA CHEUUATUCT OOCTY>KUBAIOUIEH OpraHu3aluu
COBMECTHO C OTBETCTBEHHBIM 32 JIEKTPOXO3SICTBO HA OOBEKTE.

Bce onepamuu ¢ anmekTpooOopyoBaHuEM (MOHTAX amimapaToB dJIEKTPUIECKON
3alUTHI, TEPMOWHIAUKATOPOB, TEPMOCUCTEM, NPOPUIAKTHUUECKOE OOCTyKUBaHUE,
PEMOHT, 3aMe€Ha) JODKHBI MPOBOJUTH  KBATH(HUIIMPOBAHHBIC  CIICIIMAIIACTHI

o0cCTy>KUBaIOIIE OpraHn3allu.

3.2. lIpopunakruyeckue MepoOnpusiTusi

K npodunaktuueckuM MEpONpUITHSAM 10 TMPEAYyNPEKIACHUIO T0XKapOB
OT DJIEKTPOOOOPYIOBAHMS KHIIBIX M OOIIECTBEHHBIX 3/IJaHUM CIIeTyeT OTHECTH:

- IEPUOIUUECKUN KOHTPOJb COCTOSHUSI M PpabOTOCIOCOOHOCTH ammapaToB
3aIIUTHI AJEKTPUIECKOU CETH;

- IPUMEHEHHUE TEPMOUHIUKATOPOB U IEPUOAUUECKNAN KOHTPOJIb UX COCTOSHUS,

- IPUMEHEHHUE TEPMOCHUCTEM;

- IEPUONYECKOE MIPOBEACHUE TCIIOBU3UOHHOM JIMarHOCTUKH
AKCIUTYaTUPYEMOT0 3JIEKTPOOOOPYI0OBAHMS;

- KOHTPOJIb COCTOSIHUS UCITOIb3YEMBIX JICKTPONPHUOOPOB, FICKTPOIPOBOIKH U
3JIEKTPOYCTAaHOBOYHBIX U3ACITUH.

Ilpumenenue mepmouHouKamopos

Ilepen  mepBUYHOM  YCTAHOBKOW  TEPMOMHIMKATOPOB HAa  DJIEMEHTHI
3JIEKTPOOOOPYA0BaAHUS HEOOXOINMO COOCTBEHHHKY 3JIEKTPOYCTaHOBKHU
WIW  DKCIUTyaTUPYIOLICH opraHu3aindu  pa3zpaboTaTh  MPOEKT  MOHTa)Ka
TEPMOUHIVUKATOPOB C YKA3aHUEM TOUYEK UX MOHTAXka Y THUIIOB.

IIpoekT MOHTa)ka TEPMOUHIAUKATOPOB PEKOMEHAYETCS BKIIOUUTH B NEPECUCHBb
OCHOBHOM TEXHUYECKOW TOKYMEHTALMH 3aIUIIAEMOMN JIEKTPOYCTAHOBKH.

[IpoekT MOHTa)ka TEPMOUHIMKATOPOB CTAHOBUTCS YacTblO MPOCKTHOM
nokymeHTtauu. B coorBerctBuu ¢ myHkTom 2.1 TP, BBeqeHHBIM MOCTAHOBIEHUEM

[IpaButensctBa Poccuiickoit ®deneparuu ot 24 okTsa6ps 2022 roma Ne 1885,
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AKCIUTyaTalHI0 3JaHUi B COOTBETCTBUU C TPEOOBAHUSIMH IPOECKTHON TOKyMEHTALUU
o0ecrneunBaeT pyKOBOAUTENb OPTaHU3ALHH.

[Ipu mocnenyromeM MPOBEIEHUHM  PEMOHTHBIX paboOT C  3aMEHOU
TEPMOMHANKATOPOB HEOOXOAWMO OCYIIECTBISTH B COOTBETCTBHM C TPEOOBaHHIMH,
pa3paboTaHHOIO MPOEKTa MOHTAXA.

VY CTaHOBKY TEPMOMHAMKATOPOB AOJKEH IPOU3BOINUTD IIEPCOHA, Oy ICHHBIN
K paboTe B JEHUCTBYIOIIMX 3JEKTPOYCTaHOBKAX, UMEIOIINIA HEOOXOAUMbIC 3HAHUS U
HAaBBIKM MOHTaKa TEPMOUHIMUKATOPOB.

MoHTa)X TEPMOMHIMKATOPOB, CIELYET MPOU3BOAUTH HAa OTKIIOYECHHOM
AJIEKTPOOOOPYI0BaHUY (HAIIPUMED, BBIBEIECHHOM B PEMOHT, NIPU MEPUOIUIECKOM WU
BHEIUIAHOBOM TEXHUYECKOM OOCIyXMBaHMM U T.1.) ¢ coOmoaeHueMm Ilpasui
110 OXPaHE TPy/J1a MPH SKCIUTYaTalUH dJIEKTPOYCTaHOBOK.

TepMonHIMKATOPBI, IPEUMYILECTBEHHO, CIEAYET pa3MeIlaTh Ha KOHTAKTHBIX
COEAUHEHUIX U KOHTAKTAX PACIPEAEIUTENBHBIX YCTPOMCTB; TOIyCTUMO Pa3MeEICHUE
Ha KOpIIycaX HEKOTOpPOro 3JEKTPOOOOPYIAOBAHMS, a TaKKE HHBIX DJJIEMEHTax
JJIEKTPOYCTaHOBOK.

TepMonHauKaTOpsl HEOOXOAMMO pa3MeliaTh Tak, YTOObl OHM OBLTH XOPOIIO
BUJIHBI TPU BU3YaJbHOM KOHTPOJI€ COCTOSIHUSI MOXXAPHOHM  0€301acHOCTH
3JIEKTPOOOOPYI0OBaHUS,, B YAaCTHOCTH, TEPMOMHAMKATOPHBIE HAKICHKU ClexyeT
pa3MeniaTb TakuM 00pa3oM, 4TOOBl TEPMOMHIUKATOPHBIE METKU TEMIEPATYpPHOIl
MKanbl ObUIM  XOpOLIO BHJHBI IpPU MPOBEACHUU BU3YaJbHOIO OCMOTpA
3JIEKTPOOOOPY I0OBAHUS.

[Ipu pa3MmemieHMM TEPMOMHIUKATOPOB  CleAyeT u30erarb  KOHTAaKTa
UX TOBEPXHOCTU C 3JEMEHTAMM, KOTOPbIE CIIOCOOHBI BBI3BaTh UX IOBPEKICHHE
B PE3YJIbTATE MEXAHUYECKOTO BO3ICUCTBUS.

[lepen MOHTaKOM TEPMOHMHIUKATOPHBIX HAKJIEEK, HEOOXOIUMO MTPOU3BECTH UX
BHEIIIHUM OCMOTP HAa NPEAMET OTCYTCTBUSA NOBPEXKICHUHN. TepMOMHIAMKATOPHBIE
METKH TEMIIEPATyPHOU IIKaJIbl HAKJIEWKN HE JOJDKHBI UMETh OTMETOK JIOCTHKECHUS
Ha3HAYCHHBIX TeMIleparyp (He TOJDKHO OBITh M3MEHEHHUS 1[BETA METOK).

Hanecenne TepMOMHIMKATOPOB HEOOXOJUMO IPOU3BOJUTH B COOTBETCTBUU

C HHCTpYKHHCfI I10 SKCILTyaTallud TCPMOHUHAUKATOPA.
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B mporiecce MOHTaxa He JOITyCKaeTCs:

- MEXaHMUYECKOe TTOBPEXKICHNE TEPMOUHINKATOPHON HAKJICHKH;

- HAHECCHHE TEPMOMHIIUKATOPOB HA DJJIEMEHTHl 3JIEKTPOOOOPYIAOBaHMUS,
HAXOISAIITUECS IO/ HAMIPSKEHUEM;

- pa3MelIeHne  TEPMOWHIWUKATOPOB B HEMOCPEICTBEHHOW  OJIM30CTH
OT HarpeBaTeIbHBIX TPHOOPOB.

B kypHane yka3pIBaeTcsi MECTO HAHECEHWsS TEPMOWHIUKATOpA, TWpenes
cpabaThIBaHUS, UCXOIHOE COCTOSIHUE (I[BET, TPaayHpOBKa M T.II.), JaTa HAHECCHHS,
CPOK MCIOJIb30BaHUS WM ATy 3aMEHBI.

CocTosiHME TEPMOWHAMKATOPOB CIEAyeT NPOBEPATh IyTEM BU3YAIBHOTO
OCMOTpa 3JIEKTPOOOOPYIOBAHUS C COOIOICHUEM TpeOOBaHUH MTPaBMII OXpaHbI TPY1a
(B TIepHO/] BBITIOJHEHUS MJIAHOBBIX, BHETUIAHOBBIX OCMOTPOB, B TMIEPHO]T BHITIOJTHSHUS
PEMOHTHBIX paboT).

[leproanuHoCTh OCMOTpa AJIEKTPOOOOPYIOBAHMUS, 3aIUIIIEHHOTO
TEPMOWHIUKATOPAMHU,  yCTAaHABIMBACTCS  OPTaHU3AIMOHHO-PACTIOPSIUTEIHLHBIM
JOKyMEHTOM  COOCTBEHHHMKA  JJICKTPOYCTAHOBKM  WJIM  JKCIUTyaTUPYIOIICH
OpTraHu3aluei.

[Ipu mpoBeneHNHN BHU3YaJbHOTO OCMOTpPa 0c000€ BHHUMAHHE CIEAYET YICNIATb
OTCYTCTBHIO MEXaHUYECKHX MMOBPEXKICHUN TEPMOUHINKATOPOB, UX OTKJICUBAHUIO WU
OTCIIaNBaHUIO, Cpa0dATHIBAHUIO TEPMOUHANKATOPHBIX METOK.

OcHoBaHueM JUisl BbIBOJIa OOOPYJOBaHUSI B PEMOHT SBIISIETCS] MPEBBIICHUE
TEMIIEPATYPhI STIEMEHTOB JIEKTPOOOOPY TOBAHUSI.

[Ipodunaktuyeckrue MeponpusTHs MPEJACTaBICHBI B Ta0IHIIE 3.
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IMpodpunakruyeckue MeponpusaTUs

Taoaunna 3

Texaunueckue
cpeacTBa

IIpopunirakTuyeckoe MeponpusiTue

Pexomenayemast
NEePUOIHYHOCTh

JelicTBus IpH 00HAPY’KEHNH HEHCIIPABHOCTH

ABTOMAaTHYECKHE
BBIKJIFOYATEIN

BusyanbHblil 0CMOTD.

He nomxHO OBITH medopmanuu Kopryca, U3MEHEHUS
OBCTa U OIUIABJICHHA U30JIAIUKU IMPOBOJOB, CJICA0B
neperpeBa (M3MEHEHUS 11BETa) KOHTAKTOB.

[IpoBepka  CcOOTBETCTBHS  IMMAapaMETPOB  ammapara,
YKa3aHHOW B MapKHUpPOBKE MapamMeTpaM 3JIEKTPUUYECKOMN
CCTHU IO HAIIPSAKCHUIO U TOKY.

[TpoBepka paboTOCTIOCOOHOCTH.

1 pa3 B 3 Mecsua

[Tpu oOHapy>XeHUU HEUCHPABHOCTU MPOU3BECTU
3aMEHy amnmnapara

VYcerpoiicTBa  3allMTHI
Qg epeHIaIbLHOrO
TOKa

BusyanbHblii 0cMOTP.

He nomxno ObITh nedopmanuu Kopmyca, W3MEHEHHS
[[BETa U OIUIAaBJICHUS MW3OJSLIUU TPOBOJOB, CIIEJOB
neperpeBa (M3MEHEHUS 11BETa) KOHTAKTOB.

[IpoBepka  COOTBETCTBUS  IApaMeTpPOB  ammaparta,
YKa3aHHOW B MapKUpPOBKE MapamMeTpaM 3JIEKTPUUYECKOMN
CETH 10 HANPSLKEHHIO, TOKY, A1 epeHnnanbHOMy TOKY.
[IpoBepka pabOTOCTIOCOOHOCTH C TOMOIIBIO KHOIKH
«Tect». Ilpn HaxaTuu Ha KHONKY «TecT» ycTpOMCTBO
JIOJDKHO CpaboTaTh.

1 pa3 B 3 mecdna

[Tpu o6Hapy>KeHUU HEUCIPABHOCTH MPOU3BECTU
3aMEHY yCTPOMCTBA

VYcerpoiicTBa  3allMTHI
OT JyroBOrO Mpo0os
(uckpeHnus)

BuzyanbHblii 0cMOTP.
He nomxno ObITh nedopmanuu Kopmyca, W3MEHEHHS

[[BETa U OIUIAaBJICHUS H3O0JSIUU TPOBOJOB, CIIEJOB
neperpeBa (M3MEHEHHUS 1[BETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBUSA  IapaMeTpoOB  ammapara,

YKa3aHHON B MapKUPOBKE IMapaMeTpam 3JIEKTPUUECKOM
CETH I10 HANPSHKEHUIO, TOKY.

[IpoBepka pabOTOCTIOCOOHOCTH C TIOMOIIBIO KHOTIKH
«Tect» WM mOpy TOMOIIM TECTOBOTO YCTPOMCTBA,
BXOOAIIIECI0O B KOMIIJIICKT IIOCTAaBKH. HpI/I HaXaTun Ha
KHOMKY «TecT» yCTpPOWCTBO JOJKHO CpaboTaTh.

1 pa3 B 3 mecdna

[Tpu o6HapyKeHUH HEUCIPABHOCTH MPOM3BECTU
3aMEHY yCTPOMCTBA
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Texunueckue Pexomenayemast .
IIpopuniakTuyeckoe MeponpusiTue JelicTBus IpH 00HAPY’KEHNH HEHCIIPABHOCTH
CpeacTBa NepUOIUYHOCTh
[Ipy BKJIIOYEHWH TECTOBOIO YCTPOMCTBA B PO3ETKY
3aIIUIIaeMOH e YCTPONCTBO JOKHO CpadOTaTh.
VYerpoiictBa  3amuThl | BusyanbHbIN 0CMOTD. 1 pa3 B 3 mecsina | [Ipu oOHapy>keHUM HEUCHPABHOCTH MPOU3BECTU

OT MepeHanpsHKEHUS

He nomxHO OBITH medopmanuu Kopryca, U3MEHEHUS

OBCTa U OIUIABJICHHUA U30JIAUKA MPOBOJOB, CJICA0B
neperpeBa (M3MEHEHUS 11BETa) KOHTAKTOB.
[IpoBepka  cOOTBETCTBHS  IMMApaMETPOB  ammapara,

YKa3aHHOW B MapKHUpPOBKE MapamMeTpaM 3JIEKTPUUYECKOMN
CETH N0 HANPSHKEHUIO, TOKY.

3aMEHYy yCTpOMCTBa

TepMOMHIUKATOPHI BuzyanbHblii 0cMOTP. 1 pa3 B 3 mecsna | [Ipu 0OHapyXeHUHU MEXaHHYECKUX

OTCcyTCTBHME MEXaHUYECKUX TTOBPEKICHUM. MOBPEXKICHUI W HCTEUYCHUS Cpoka

[IpoBepka CpPOKOB 3KCIUTyaTallUM TEPMOMHIANKATOPOB B JKCIUTyaTaluu IIPOU3BECTH 3aMeHy

COOTBETCTBUU C JIOKYMEHTAIIME N3rOTOBUTEIIS. TEPMOUHANKATOPA.

OTtcyTCTBHE U3MEHEHUS LIBETA TEPMOMHINKATOPOB. B ciryyae WU3MEHEHUS LBETA
TEPMOUHANKATOPAPOU3BECTH  JEHUCTBUSL  TO
pazneny 4.3 HACTOSIIIUX  METOIUYECKHUX
PEKOMEH IaLU .

TepmocucTembl BuzyanbHblii 0cMOTP. 1 pa3 B 3 mecsna | [Ipu 0OHapyXeHUHU MEXaHHYECKUX

OTCcyTCTBHME MEXaHUYECKUX MOBPEXKICHUN TaTYMKOB. MOBPEXKICHUI W HCTEUYCHUS Cpoka

[IpoBepka  CpOKOB  O3KCIUIyaTallMM  JaTYUKOB B JKCIUTyaTallly TPOU3BECTH 3aMEHY TaTYUKOB.

COOTBETCTBUU C JIOKYMEHTAIIMEH N3rOTOBUTEIIS.

OtcyTcTBUE WU3MEHEHUS 1BETa OIUIABJICHH,

nedopMaruu.

TennoBu3noHHas [Ipoussectn TEIUIOBU3UOHHYIO muarHoctuky | He pexe 1 pazaB | Ilo pe3yJibTaTaM TEIUIOBU3MOHHOI'O
JIMarHOCTHKA 3KCIUTyaTUPYEMOIO 31eKTPOooOOpyAOBaHUS B ron o0cie10BaHuUs COCTaBISETCS MPOTOKO.

COOTBETCTBUM C [6] wiM Jpyrod aTTECTOBAHHOMN
METOIUKOHN TEIIOBU3UOHHON JUArHOCTHKH.

[IpoToKON MOMKEH CcoAepKaTh CIEAYIOLIYIO
nHpopManuo:
- HAUMCHOBAHUC )41
UCTIOTHUTEIIS;

aJgpec  OpraHu3aluu-
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Texunueckue
cpeacTBa

IIpopuniakTuyeckoe MeponpusiTue

Pexomenayemasi
NePUOANYHOCTH

JelicTBus IpH 00HAPY’KEHNH HEHCIIPABHOCTH

- HOMEp JIMIEH3MH W  aKKpPEeIWTallud  Ha
MPOBEJICHUE JTaHHOTO BHJa PadOT C yKa3zaHUEM
JMaThl  BBIJAYM, PETUCTPAIIMOHHOTO HOMEPA,
HAUMEHOBAHHMSI OpraHa BBIJABIIETO JTUICH3UIO U
MIPOBOJIMBIIICTO aKKPETUTAIIMIO, CPOKA JICHCTBHS;
- HOMEp OTdYeTa, HOMEp OJK3eMIUIsipa U Jary
(cpoku) IpoBeieHUS paOOTHI;

- HaMMEHOBaHHUe 00CIETOBAHHOIO O0OBEKTA H €0

anpec,

- CIIUCOK WCIIOJIHUTEIIEH c yKa3aHUEM
KBaTH(UKAITIH;

- IIEpEYCHb CpEICTB W3MEpPEHHI

UCTIOIB30BaHHBIX ~ TpU  0OOCJIEIOBaHWUU, C
yKa3aHHEM JaThl TOBEPKH;

- menb oOcienoBaHus (OmpeeneHue MmoKapHOH
OTIaCHOCTH) M O0BEKTHI 00cienoBaHus (yKa3aTh
KaKoe AJIEKTPOOOOPYI0BaHNE 3AHHS
NOJBEPrasioch 00CIIEI0BAaHUIO);

- XapaKTepUCTUKH  OOBEKTOB  OOCJIEIOBAHHS

(cocTosiHnE 3JIEKTPOOOOpYIOBAHUS,
HaIpsDKCHUE, TOK HATPY3KH U T.11.);

- pe3yJIbTaThl oOcrnenoBaHus (creneHnb
ne(heKTHOCTH (mokapHOH OTIaCHOCTH),

TCPMOTI'paMMBbI u COOTBCTCTBYIOLIUC 2001
dboTon3o0paxeHus, CHUCOK ACPEKTOB IO
CTETICHH UX MOXAPHOH OMacHOCTH).
ConeprkaHue MPOTOKOJA MOXKET JTOTIOJHATHCS B
3aBUCHMOCTH OT 00cieyeMoro 00beKTa.
PasBuBmmecss ngedexktel u  nmedexTel  Ha
HAaYaJIbHOW CTaJuu pPA3BUTHUS PEKOMEHJIOBAHO
YCTPaHATh B XOJIe IUIAHOBOTO OTKITIOYCHUS
AJIEKTPOOOOPYTOBAHMUSI.
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Texunueckue Pexomenayemast .
IpoduiaakTnyeckoe MmeponpusiTue JelicTBuS NpU 00HAPY:KEHUU HEUCTIPABHOCTH
CpeacTBa NepUOIUYHOCTh
B cnyuae oOHapyXeHHsS 30HBI C AHOMAJbHBIM
MI0’KapOONacCHBIM  ITOBBIILIEHUEM TEMIEPATYPbI
MpPOU3BECTH  JIEUCTBUS 1o  paszpeny 4.3
HACTOALIMX METONYECKUX PEKOMEHIALINN.
OKcIlyaTupyeMble BusyanbpHblil OCMOTD AIIEKTPONPUOOPOB u | Ilepen xaxnpiM | [Ipy oOHapy>XeHUH HEUCIPABHOCTH BBIBECTU
ANEKTPONPUOOPHI U | 3JIEKTPOYCTAHOBOYHBIX W31eni (9TEKTPUUECKUX BKJIFOYEHUEM npuOop U3 FKCILTyaTaluu.
AJIEKTPOYCTAHOBOYHBIE | PO3ETOK). anekTponpudopa | [IponusBecTH peMOHT WM 3aMEHY HEUCIPABHOTO
U3J1enus He nomxuo ObITH Aedopmanuu Kopmyca, U3MEHEHHS 1 BO BpeMs 3EKTPOOOOpPYA0BaAHUS.
[[BETa U OIUIABJIEHUS H30JSLUM IPOBOJOB U IIHYPOB | 3KCIUIyaTallMH

MUTaHMUS,
KOHTAaKTOB.
He nomkHO OBITH MOBPEXKICHUS H3OJSLUHN MUTAIOIMINUX
MPOBOJOB U IIHYPOB IIUTAHUS.

Po3eTrkn MOMKHBI OBITH HANEKHO 3aKpEIUICHBI, HE
JOJI?KHBI HUMCETH OIJIaBJICHUN n MECXaHHUYCCKUX
MTOBPEKICHUM.

[IpoBepka COOTBETCTBHUSI MapaMeTPOB AIEKTpoOmpudopa,
YKa3aHHOW B MapKUpPOBKE MapamMeTpaM 3JIEKTPUUYECKOMN
CCTHU IO HAIIPSKCHUIO U TOKY.

Hcnonp3oBaTh 37eKTponpuOOp MO Ha3HAYEHUIO B
COOTBETCTBUU C MHCTPYKIMEH 110 IKCIUTYaTalUU.

CleoB meperpeBa (M3MEHEHHs  I[BETa)
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Konmpons cocmoanusa cucmemol 3a3emnenus

B mnporecce skcrutyatanuy 3J€KTPOYCTAHOBOK BO3MOXKHO BO3HUKHOBEHUE
HEUCIIPABHOCTEW M aBAPUMHBIX CUTYAllUM, IPUBOISIIMX K TOKOBBIM yTeukaM. B aToun
CBSI3M, B KaXJIOM JOME JOJIKHBI BBIMOJHATHCS 3aIIUTHBIE MEPONPUATHUS, OJHUM U3
KOTOPBIX ABJISETCS KOHTYp 3a3zemiieHus. OH oOecrieyuBaeT 3allUTy JIIOJEH OT
MOPAKEHUS DJIEKTPOTOKOM, a IPUOOPHI M 000PYI0BAaHUE OT MEePENa0B HANIPSHKCHHUS.
KoHTyp 3a3emiieHMS, MOXET YCTAHABIMBATHCS OTACIBHO WJIM COBMECTHO C
YCTPOMCTBaMM 3aIUTHOTO OTKIOUEeHUS. KOHTyp 3a3emileHMss MOHTHpYETCS B
cootBeTcTBUM C [TYD.

B cootBerctBuu ¢ [1YD niis nenei opraHu3aiuy KOHTYpa 3a3€MJICHUS] MOKHO
BOCIOJIB30BaTbCSI €CTECTBEHHBIMH 3a3€MIIMTEIISIMU, HANPUMEP, PACHOJIOKEHHBIMU
PAIOM METANIMYECKUMH U KeIe300€TOHHBIMU KOHCTPYKIUsAMU. boibias yacTe ux
MOBEPXHOCTU JOJDKHA KOHTAKTUPOBaTh C TpyHTOM. B cBowo ouepenn, I1YD
yCTaHABJIMBAET, YTO M3JENUs U3 KeJe300€TOHA, HAXOMASIIHUECS TMOJ HAMpsKEHUEM,
TPyOOTIPOBOBI JIsI TPAHCIIOPTUPOBKU TOPIOYUX BEIIECTB, TPYObl KaHAIM3AIUU H
OTOIUICHUS] HE MOTYT NPUMEHSATHCS B KOHTYPE 3a3€MJICHUS.

3anpemaeTcss yCTaHABIMBATH 3a3€MIICHUE B KAMEHHUCTBIX WJIA CKaJbHBIX
TPYHTaX, TIOCKOJIbKY OHH SIBJISIOTCS TPOBOAHMKAMH TOKa W O0OJIAMal0T HHU3KUM
CONIPOTHUBJIEHUEM.

HckyccTBEeHHBIC 3a3eMITUTENHN TPEICTABIISIOT COO0M CUCTEMY METALTUYECKUX
KOHCTPYKIIUH, pa3MEIICHHBIX B 3eMJIE, Ha ONPEJIETICHHBIX PACCTOSIHUSIX MEXKIY COOOM
¥ HE3HAYUTEITHLHOM YJAJICHUH OT 00BEKTa 3aIUTHI.

JInsi M3rOTOBJIIEHUS MCKYCCTBEHHBIX 3a3€MIIMTENIEN MPUMEHSIOTCS: KPYTJIbIE
NPYTKH, TPYObl pPa3HOTO CEYCHWS H YTOJIKA. B HOPMAaTUBHBIX JOKyMEHTaxX
ONPENEIISIETCS MUHUMAJIBHO JIOMYCTUMOE CEYEHHE 3a3€MIIMTENEH, KOTOPOE JOJIKHO
YUYHTBIBATHCSI TpH BBIOOpE MaTepuasioB. Tak, s TpyTa, OIMHKOBAHHOTO J3TOT
mapaMeTp COCTaBIsSeT 6 MM, IS TIPyTa U3 OOBIYHOTO YepPHOro Meramia — 10 Mm%, a
JJIsL IPSAMOYTOJILHOTO TIpoKata — 48 Mmm?. CTeHKH TPy MM TIOJIKH CTAIbHBIX IIPOKATOB
BBIOHMPAIOTCS C MUHUMAJIbHOU TOJIIMHON 4 MM.

3a0uThIe JIEKTPOJIBI COSAUHSAIOTCS MEXIY CO00M TOHKOW CTAJIbHOW MOJIOCOM,

TOJIIIUHOUW HE MeHee 4 MM.
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3ampeniaeTcss MCHOIB30BaTh B KadeCTBE 3a3eMIIIIONIMX MPOBOJHUKOB U
3a3eMJIMTENeH MPOPMIHHYIO apMaTypy. DTO CBSI3aHO C KaJCHBIM HAPYKHBIM CIIOEM,
UMEIONIMMCSI BO BCEX WM3JCNUAX OTOro TUma. B  pe3ynpTaTe, Hapyliaercs
pacmpezieieHue TOKa MO CEYEHHI0, a MPOIECC OKHUCIEHUS MPOUCXOIUT HAMHOTO
owICcTpEe.

CoenuHeHnue JeTaneld M3 TMpoKaTa YEPHOTO MeTaljla OCYLIECTBIIACTCS
¢ moMoIblo cBapku. CTanbHas MOJIoca MPUBAPUBACTCS K KOHIIAM 3a0UTHIX B 3€MITIO
anekTponoB. He  momyckaercs — MCHONB30BaHUE ~ OONTOBBIX  COCNWHEHUH,
T.K. OHU OBICTPO OKHCIISIFOTCSA. B pe3ynbraTe, KOHTAaKT TEPSETCS, W 3a3eMIISIOIIHIMA
KOHTYp HaunHaeT padotath HedhdekTnBHO. [I0o OKOHYaHMM BCEX CBapOYHBIX PadOT
MeCTa CBapKu 00pabaThIBAIOTCS CIICIMATILHBIMU AaHTHKOPPO3UHHBIMU cocTaBamu. J1Jist
ATHX TIeJIel HeJIb3s HCTIO0Ih30BaTh KPACKY, MOCKOJIBKY OHA HAPYIIAET CBS3b METaJIa C
3eMJIeil U cucTema 3a3eMJIeHHs He OyeT paboTaTh.

Henp3s mpon3BOIUTE OKpPACKy 3a3eMIIMTENCH WM HAHOCUTH Ha HHUX JPyTHe
MOKPBITHSI, CTIOCOOCTBYIOIINE CHUXEHUIO MpoBoauMOCcTH. OMHAKO TOJ JIEHCTBHEM
KOppO3WH TOJIIIMHA CTAIBHBIX JeTajeil mocTeneHHo cHikaercs. [loaToMy cedenue
AIIEKTpOJ1a MoAOUpaeTCs C OMpeIeICHHBIM 3amacoM. Takum o6pa3zom, obecrieunBaeTcs
JIOCTATOYHO MPOJIOJKUTENIbHAS HKCIUTyaTalisl KOHTYPa 3a3€MJICHUS.

Ecmu koHTyp 3a3emiieHHsT JOMa COCOUHSETCS C  KOHCTPYKIIHSIMH,
PaCTOJIOKCHHBIMHA B YCIIOBUSX arpeCCUBHOM CPEIbI, OHU JOJKHBI OBITh 3aIIUIICHBI
CTHICIIHAIEHBIM MTOKPBITHEM.

CymiecTByIOT HaOOPBI 3a3eMIIUTENEH 3aBOJCKOTO U3TOTOBIICHHUS, COCTOSIINE U3
IETBHOTSHYTHIX MITHIPEH, TOKPBITHIX MEIIBIO.

Bce 3azemuisroniye npoBOIHUKH MOJAKIIOYAIOTCSA K €IMHOM IIUHE 3a3eMJICHHUS,
UCTIONb3yeMoi it kommyTaruu. CaMa IIuHA SBISETCS OOHUM U3 DJIEMEHTOB
pacnpeeITeNbHOTO INUTA U 3aKPEIUISIETCS HEMOCPEACTBEHHO Ha €T0 CTEHKE.

J11st TOJTHOM TapaHTUH PEKOMEHYETCS BBI3BIBAThH CIICIIUATNCTOB, OHH JTOJDKHBI
COCTaBUTH aKT MpoBepku. OTBETCTBEHHOCTH 32 BHITIOJHEHHBIC paOOTHI HECET TOJIBKO
WCITOJTHUTEITb.

BBITOBBIMU AJIEKTPOM3MEPHUTEIHLHBIMUA MPUOOpPaMu 3aMepUTh d(HPEKTUBHOCTD
3a3eMJICHUS HEBO3MOXXHO, HAJ0 HMMETh COBPEMCHHBIE JJICKTPOHHBIE YCTPOWCTBA,

TCXHHUYCCKNC BO3ZMOXKHOCTHU KOTOPBIX JAKOT BO3MOKXHOCTD 3aMCPATh TAKUC TAHHBIC.
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J1J1sl 4aCTHBIX JOMOB COMPOTHUBIIEHHE TOKA HE MOXKET MpeBbIIaTh 4 OM.

[IpaBuna TEXHWYECKOW OKCIUTyaTallud JJICKTPOYCTAHOBOK IOTpeOUTENEH,
yTBepxkaAeHHbIe [Ipukazom Munsnepro Poccuun ot 13.01.2003 Ne 6 ycTraHaBiIuMBarOT
cienyromye TpeOOBaHMS K 3a3eMIISIFOIITUM YCTPOMCTBAM U UX MPOPUITAKTHKE:

- 3a3eMJSIIONIME YCTPOMCTBA JOJKHBI COOTBETCTBOBATH TPEOOBAHMIIM
FOCYJIapCTBEHHBIX  CTAHJAPTOB,  MPaBWJI  yCTPOMCTBA  AJIEKTPOYCTAaHOBOK,
CTPOUTENBHBIX HOPM W MPaBWJI U JIPYTUX HOPMATHUBHO-TEXHUYECKUX JTOKYMEHTOB,
o0ecreunBaTh yCIOBUs 0€30MIaCHOCTH JIOJEH, SKCILTyaTallMOHHbIE PEKUMBI pa0OTHI U
3aIUTY 3JIEKTPOYCTAHOBOK;

- TPUCOEIMHEHHME 3a3eMJISIOIIMX TMPOBOJAHMKOB K  3a3€MIIUTENIO U
3a3eMJISIONUM KOHCTPYKIMSIM JIOJDKHO OBITh BBITIOJIHEHO CBapKOH, a K TJIaBHOMY
3a3eMJISIIOILEMY 3aKHMY, KOpITycaM arrapaToB, MamuH U onopam BJI — GonToBbIM
coequHeHueM (i1 oOecredeHuss BO3MOXKHOCTH MPOM3BOJCTBA HM3MEPEHUN).
KoHTakTHbIE COEAMHEHUS MAOJKHBI OTBEYaTh TpPeOOBaHUSIM TOCYNAPCTBEHHBIX
CTaHJIapTOB;

- OTKpBITO TMPOJIOKEHHBIE 3a3eMJIAIONIME TMPOBOAHUKU JOJIKHBI  OBITh
IPEIOXPAHEHBI OT KOPPO3UU M OKPAILIEHBI B YEPHBIH 1IBET;

- U1 ONpEAeNIEHHs TEXHUYECKOIO COCTOSIHUS 3a3€MJISIOLIEro YCTpOWCTBa
JOJDKHBI  TIPOBOJUTHCS  BU3yalbHbIE OCMOTpPBl  BHJIMMOW  YacTH, OCMOTPBI
3a3eMJISIONIETO YCTPOMCTBA C BBIOOPOYHBIM BCKPHITHEM TPYHTa, W3MEPCHHE
apamMeTpoB 3a3eMJISIONIETO YCTPOMCTBA B COOTBETCTBUU C HOPMAMH HMCHBITAHUS
IIEKTPOOOOPYIOBAHNS,

- BU3YaJIbHbIE OCMOTPHI BUIMMOM YaCTH 3a3€MIISIOIIETO YCTPONCTBA JTOJKHBI
MIPOU3BOAMUTHCS O TpaduKy, HO HE pexe | pa3a B 6 MecCsIeB OTBETCTBEHHBIM 3a
annekTpoxo3sictBo  [lorpebutens wuiam  pabOTHUKOM, UM  YIOJHOMOYEHHBIM.
[Ipu ocMOTpe OLICHUBAETCSI COCTOSIHUE KOHTAKTHBIX COCAMHEHUM MEXIY 3al[UTHBIM
MPOBOJAHUKOM U OOOpYJOBaHHMEM, HAJMUWE AHTUKOPPO3HMOHHOTO MOKPBITHS,
OTCYTCTBHE OOpPBHIBOB;

- U1 ONIpEAeNIeHHWs TEXHUYECKOIO COCTOSIHUS 3a3€MJISIOLLEro YCTpOWCTBa
B COOTBETCTBMM C HOpPMAamMu HCHOBITAHUNA 3JIEKTPOOOOPYNOBAHUS  JTOJIKHBI
MPOU3BOJIUTHCS:

N3MCPCHUC COIIPOTUBJICHUA 3a3CMIIAIOIICTO yCTPOﬁCTBa;
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U3MEpEHUE HAPSHKEHUSI TPUKOCHOBEHUS (B 3JIEKTPOYCTAaHOBKAX, 323 MIISIFOLIEE
YCTPOMCTBO KOTOPBIX BBIMIOJIHEHO MO HOPMAaM Ha HAMpsKEHHE MPUKOCHOBEHUS),
IpOBEpKa HaJn4us uenu MEXKITY 3a3eMJISIFOLIUM YCTPOMCTBOM
Y 3a3€MJISIEMBIMU 3JIEMEHTAMH, a4 TAKXKE€ COCIUHEHUW €CTECTBEHHBIX 3a3€MIIUTEIICH
C 3a3EMJISIFOIIUM yCTPOKWCTBOM;

W3MEPEHUE TOKOB KOPOTKOIO 3aMBIKAHUSA SJIEKTPOYCTAaHOBKH, ITPOBEpKaA
COCTOSIHUS MPOOUBHBIX MIPEIOXPAHUTETIEH;

U3MEPEHUE YAEIBHOTO COINPOTUBIICHHS TPYHTAa B paliOHE 3a3€MIISIOLIETO
YCTPOWCTBA;

- U3MEPEHUs NapamMeTpoB 3a3€MIISIIOLIMX YCTPOMCTB - CONPOTHUBIICHUE
3a3€MJISIFOLIETO YCTPOWCTBA, HANIPSKEHUE MPUKOCHOBEHHUSI, TPOBEPKA HAIMYHUS LECIH
MEXKy 3a3€MIIMTENSAMHU U 3a3€MJIIEMBIMU AJIEMEHTAMU - IPOU3BOMSITCS TaK¥KE IMOCIE
PEKOHCTPYKIIMM ¥ PEMOHTa 3a3eMJIIIONIUX YCTPOWCTB, TMpU OOHAPYKCHHUH
pa3pylLIeHUs WA NEPEeKPhITUS  U30JATOpoB  BJI  syekTpuyeckor  AyTou.
[Ipn HEOOXOMUMOCTH JOJIKHBI TPUHUMATHCS MEPHI 10 JIOBEJCHUIO IMapaMeTpoOB
3a3eMJISIIOIIUX YCTPOMCTB 10 HOPMATUBHBIX;

- IIPpU UCIIOJIB30BAaHUH B 3JICKTPOYCTAHOBKC YCTpOﬁCTB 3allIUTHOT'O OTKIIFOYCHU S

(mamee - VY30) nomkHa OCYLIECTBIATHCS €ro MNPOBEPKA B COOTBETCTBUU C
pEeKOMEHIAUsIMU 3aBOJa-U3TOTOBUTEJIS u HOpMaMHu UCTIBITAaHUIN
AIIEKTPOOOOPYTOBAHUS.

Buvioop kaoenen

B coorBercTBMM €O  CTaTUCTUKOM OCHOBHOW MNPUYMHOM  IOXKApPOB
OT DJIEKTPOU3IEINI SABISAIOTCS AekTpuueckue kadenu. [lortomy, st obecnieueHus
no>kapHoi 06e30MacHOCTH, HEOOXOAMMO MPABUILHO BEIOUPATh KabeIbHbIe U3ENUS IO
THUITY UCTIOJIHEHHUS U CEYEHUIO TOKOITPOBOISAIIUX JKUJI.

[Tpu BbIOOpE THIIA UCTIOTHEHMSI KaOenei 171l 00beKTOB pa3InYHOr0 Ha3HAUYCHHUS
MOXHO Bocmoib3oBaThcsa TpeOoBanusiMu ['OCT 31565-2012, B COOTBETCTBUU
C KOTOPbIM B HOPMATHBHOW JIOKYMEHTallUM Ha KaOeabHOE M3Jeiue JOJKHA OBITH
yKa3aHa o00JIacTb €ro NpPUMEHEHHs C YYETOM IIOKa3zarejied ONacHOCTH W TUMa
ucroniHeHus. B nmanHOM cTangapte mnpuBeneHa Tabnuma «lIpermMyniecTBEHHBIE
o0JacTd TpPUMEHEHHs KaOeNbHBIX H3ACIUNA C Y4YeTOM HUX THMA HUCIOJHEHHSD)

npejcTaBlIeHHas B Ta0uie 4.
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Taoauna 4

IIpenmymecTBeHHbIE 00J1ACTH NPUMEHEHUS Ka0eJbHbIX U3/1eJHi ¢

YUY€TOM UX TUIIA HCITOJTHCHUSA

Knacc
Tun ucnonHeHust o
MOXKapHOU [TpenmymecTBeHHast 00/1aCTh TPUMEHEHUS
KaOEeJIbHOTO M3IEIIHS
OTNIAaCHOCTH
be3 ob6o3nauenuns 01.8.25.4 JIyist oAMHOYHOH NPOKJIAaJKH B KaOEJIBHBIX COOPY)KEHHSX U MPOU3BOACTBEHHBIX
MOMEIIECHUX. [ pyIoBast MpoKIIafika pa3peracTcs TOIbKO B HAPYKHBIX
JIEKTPOYCTAHOBKAX M MPON3BOJICTBEHHBIX TOMEIIEHHSAX, T1€ BO3MOKHO JIHIIb
MEPHOANIECKOE IPUCYTCTBHE OOCITYKUBAIOIIETO IEPCOHAIA, IPU 3TOM
HEOOXOANMO MPUMEHSITh MTACCHBHYIO OTHE3AIIUTY
Hr(A F/R) IT1a.8.2.5.4 | Inst mpokiIagku, ¢ ydeToM oObeMa roproueii Harpy3Kku kabese, B OTKPBITBIX
Hr(A) 1116.82.5.4 |KabeIbHbIX COOPYXKEHHUSX (ICTAKANAX, TANEPESX) HAPYKHBIX
ur(B) [12.8.2.5.4 NIEKTPOYCTAHOBOK
ur(C) [13.8.2.5.4
ur(D) [14.8.2.5.4
Hr(A F/R)-LS IM1a.8.2.2.2 | Inst mpokiIagku, ¢ ydeToM oObeMa roproueii Harpy3Kku kadeei, Bo
Hr(A)-LS 1116.82.2.2 |BHYTPEHHHX 3JIEKTPOYCTAHOBKAX, & TAK)KE B 3AaHUSIX, COOPYKECHHUAX U
ur(B)-LS 12.8222 3aKPBITHIX KaOEIbHBIX COOPYKEHHUIX
ur(C)-LS [13.8.2.2.2
ur(D)-LS [14.8.2.2.2
ur(A F/R)-HF [M1a.8.1.2.1 | s nmpoknaaku, ¢ ydeToM o0beMa roproueii Harpy3ku kabesnei, Bo
ur(A)-HF [116.8.1.2.1 |BHYTPEHHHX 3JIEKTPOYCTAHOBKAX, & TAKAKE B 31aHUAX M COOPYKEHHSAX C
ur(B)-HF M2.8.12.1 MacCOBBIM NPeObIBAaHUEM JIO/ICH, B TOM YHCIIE B MHOTO(YHKIIMOHAIBHBIX
B BBICOTHBIX 3[JaHUAX U 3[JaHUAX-KOMIUIEKCaX
ur(C)-HF I13.8.1.2.1
ur(D)-HF [14.8.1.2.1
Hr(A F/R)-FRLS [M1a.7.2.2.2 | Ans npokiaaky, ¢ y4eToM o0beMa roprodeii Harpy3Kku kabesei, B cucreMax
ur(A)-FRLS [116.7.2.2.2 |mpoTHBONOXapHOH 3aIUTEI, a TAKXKE APYTHUX CHCTEMAX, KOTOPbIE JIOJKHEI
ur(B)-FRLS 27222 COXPaHATh pabOTOCIIOCOOHOCTH B YCIIOBHSX MOXKapa
ur(C)-FRLS 113.7.2.2.2
ur(D)-FRLS 14.7.2.2.2
ur(A F/R)- FRHF MMla.7.1.2.1
Hr(A)-FRHF I116.7.1.2.1
ur(B)-FRHF 2.7.1.2.1
ur(C)-FRHF I13.7.1.2.1
ur(D)-FRHF I14.7.1.2.1
Hr(A F/R)-LSLTx [M1a.8.2.1.2 | Ans mpoknaaku, ¢ y4eToM 00beMa roproyeii Harpy3Kku kabesei, B 30aHusIX
ur(A)-LSLTx [116.8.2.12 |7eTCKuX NOMKOIBLHBIX U 00pa30BaTENbHBIX YUPEKICHUH,
ur(B)-LSLTx 28212 CHELMAM3HPOBAHHBIX IOMaX NMPECTAPEILIX M HHBAIMIOB, OoJIbHHLIAX, B
CHAJIbHBIX KOPITycax 00pa30oBaTeNbHbIX YUPE)KIAECHUH HHTEPHATHOT'O TUIIA U
Hr(C)-LSLTx [13.8.2.1.2 JETCKUX yUpesxKieHuit
ur(D) LSLTx 114.8.2.1.2
Hr(A F/R)-HFLTx MM1a.8.1.1.1
Hr(A)-HFLTx I116.8.1.1.1
ur(B)-HFLTx 2.8.1.1.1
ur(C)-HFLTx 113.8.1.1.1
ur(D)-HFLTx [14.8.1.1.1
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Knacc
HOXapHOU
OIaCHOCTH

Twun ucroaHeHHs

HpeI/IMyIIIGCTBeHHaH 00J1acTh NMPpUMCHCHUA
Ka0eIbLHOIO n3acius

Hr(A F/R)-FRLSLTx |I11a.7.2.1.2 | /lns npokiaaku, ¢ y4eToM o0beMa roproyei Harpy3ku kabesne, B cucremax
Hr(A)-FRLSLTx [116.7.2.1.2 | mpOTHBOIIOXAPHOM 3aILUTHI, @ TAKKE B JPYTHX CUCTEMAX, KOTOPBIE JIOJKHEI

ur(B)-FRLSLTx 12.7.2.1.2 COXPaHATh pabOTOCIIOCOOHOCTH B YCJIOBHSX MOXKapa, B 3JaHUSX JIETCKUX
ur(C)-FRLSLTx 13.7.2.1.2 JIOLIKOJIBHBIX 00pa30BaTesIbHBIX YUPEXKICHUH, ClIeIMaIn3iPOBaHHBIX JOMaX
ur(D)-FRLSLTx 14.7.2.1.2 IpecTapenbix ¥ MHBAINUAOB, OOJNBHHUIAX, CHIAJIBHBIX KOPITycax

ur(A F/R)-FRHFLTx | IT1a.7.1.1.1 00pa30BaTENbHBIX YUPEKICHUN HHTEPHATHOTO THIIA U IETCKHUX yUPEKICHUH

nr(A)-FRHFLTx 116.7.1.1.1
ur(B)-FRHFLTx Mm.7.1.1.1
ur(C)-FRHFLTx I3.7.1.1.1
ur(D)-FRHFLTx M4.7.1.1.1

Ha s1exTpoycTaHOBKY U 3JIEKTPUUECKHE IIETTH )KIIIBIX U O0IIECTBEHHBIX 3IaHUN
B TOPOJIax U CEJIbCKUX HACEIEHHBIX MyHKTaX HOMUHAJIbHBIM HarpsbkenueM a0 1000 B
MEPEMEHHOr0 TOKa pacnpocTpaHstorcs TpeboBanus CII  256.1325800.2016,
B COOTBETCTBUU C KOTOPBIM:

- BHYTPEHHHE DJIEKTPUYECKHUE CETH JIOJDKHBI OBITh HE PACTIPOCTPAHSIIOUIUMU
TOPEHUE M BBIOJHATHCS KaOEIsIMM W MPOBOJAAMHM C SKWJIAMU M3 MEAH WIH
AIFOMUHUEBBIX cr1aBoB Mapok 8030 u 8176, mmHONpOBOAAMHU ¢ MEJHBIMU [IMHAMU
B cootBerctBUM ¢ TpeboBanusamu [IYD, OCT 31565, TOCT P 50571.5.52,
I'OCT P 58019, CIT 76.13330, a Takke TpeOOBaHMSIMHU DJEKTPO- W IOXKAPHOUH
0€30IMaCHOCTH;

- CEYEHMS] TOKONPOBOISALIMX MEIAHBIX XKW M KU U3 AIFOMUHUEBBIX CIUIABOB

mapok 8030 u 8176 nomkHbI ObITh HE MEHEE YKa3aHHBIX B Ta0nuIie 5;

Taduauna S
Ceuenus TOKOIIPOBOAAIINUX MEAHBIX KMJI U KIJ U3 aJJIOMUHUECBLIX CIIJIABOB
mapok 8030 u 8176
Haumensbiiee ceueHne TOKOPOBOISAIINX KT
Ka0eJeil 1 TPOBOJIOB, MM
HanmeHnoBanue TuHUM
MEIHBIMU KUJIAMHU U3 aTIOMUHUEBBIX
JKAJIaMU crmaBoB Mapok 8030 u 8176
JIMHUYM TPYNMOBBIX CETEM OCBEIIEHUS 1,5 2,5
JIuHUM rpynmnoBeIX ceTel pO3ETOK 2,5 4,0
JInHUY OT 3TaXKHBIX 10 KBAPTUPHBIX 2,5 4,0
HIUTKOB U K PACUETHOMY CUETUHKY
JluHum pacnpeaenuTenIbHON CeTH 4,0 6,0
(cTOsIKM) AJIs NUTaHMSI KBapTUP
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- IIPY COEAMHEHNH NTPOBOJHUKOB C KWJIAMHU U3 AJIFOMUHHUEBBIX CILIABOB MapOK
8030 u 8176 ¢ »BIEKTPOYCTAaHOBOYHBIMM W3JICJIMSIMHU, ammnapaTamMu 3alluThl U
CYETUYMKAMH PEKOMEHJIYETCS HCIIOJb30BATh COEAUHUTEIBHBIE YCTPOWCTBA B
cootBercTBUU ¢ TpeboBanusimu ['OCT 31604 myis koMMyTalud MHpPOBOJHUKOB U3
JTFOMUHUEBBIX CIUIAaBOB C KOHTAKTAMM JIJISI IPOBOJTHUKOB U3 MEIU.

Jlost oOecrieueHus HaJEKHOCTU KOHTAKTHBIX COEeIMHECHUN B
pacrnpenenuTeIbHbIX KOpoOKax ClelyeT OCYLIECTBJISTh COE/IMHEHHE
TOKOINPOBOJAIIMX KWJI U3 CIUIABOB amroMuHHs Mapok 8030 m 8176 mpu momomum
BUHTOB WJIM &JIFOMUHHUEBBIX TUJIb3, METOJIOM ONPECCOBKHU WJIU UCIIOJIb30BaTh CBAPKY.

[Ipu MoHTa)ke OTBETBISIEMBIX Kabenel ¢ XKuiaamMu W3 aTIOMHHUEBBIX CIIJIAaBOB
Mapok 8030 u 8176 AOJIKHBI TPUMEHSITHCS CKUMBI C OIMHKOBAHHBIMA KOHTAKTaMHU.

[Ipy BBINOJHEHUU COEIWHEHUN B AJIEKTPONPOBOAKAX C TOKOMPOBOISIIIMMU
KUJIAMHU 13 CIUIaBOB alFoMUHUS Mapok 8030 u 8176, ecin TUII AIEKTPOYCTAaHOBOYHBIX
U3JICIUA  COACPKUT MEJHbIC WIM JaTyHHbIE KOHTAKThI, [JIsi OOeCIeUYeHUs
CTaOMJILHOCTH KOHTAKTHOTO COCIMHEHUS CJIEAYET MPUMEHSTH 3JIEKTPOMPOBOISIINE
CMa3KHU.

Menp uMeeT Jydllyl0 HPOBOJAMMOCTb, MO CPABHEHUIO C ATOMHHUEM, UYTO
o0ecreurBaeT Mpu MEHbIIEM CEYEHUH OOJBIITYI0 MAKCUMAILHYIO TOKOBYIO HATPY3KY.

MenHblii TPOBOJTHUK MEHBINIE TIOJIBEPracTCsi OKUCICHUIO U CIIOCOOEH JI0JToe
BpEMsI COXPaHATh KAayeCTBO KOHTAKTOB MPU COEAUHEHUM B PACHPEICIUTEIIbHBIX
KOpOoOKax U Apyrux npuoopax.

B xunapix u OOIIECTBEHHBIX 3JaHUSAX C TNPUMEHEHUEM JCPEBSIHHBIX
KOHCTpyKIMi B cootrBercTBUE ¢ CII 451.1325800.2019 u CIT 452.1325800.2019
BHYTPEHHHE JICKTPUUYECKHUE CETH JIOJDKHBI OBITh HE PACIIPOCTPAHSIOIMIUMU TOPEHHUE U
BBITIOTHATHCS KabesiMu 1 ipoBojiamu ¢ MeaabIMU kuiaamu B ['OCT 31565, TOCT P
50571.5.52, CI1 76.13330.

CIT 256.1325800.2016 pomyckaeT NpPUMEHEHHE KaOEIbHBIX W3JEIUN C
TOKOMPOBOSIIMMHA  KUJAMU U3 aJIOMUHUEBBIX CIUJIAaBOB JJIsi OpraHu3aluu
BHYTPEHHHX CETEH, HO HAKJIaJIbIBAET HA UX MOHTAX JIOMOJHUTEIbHBIE OTPAHUYCHHUS.

Jliist obecrieueHus] HAJIEKHOCTH SJIEKTPONPOBOAOK B 37aHUSX, BBITTOJIHIEMBIX
MPOBOJIaMU U KaOeNsIMU ¢ TOKOTIPOBOSIIMMU KHJIAMH U3 CIUIABOB QJIFOMUHUS, TIPU
MOHTaX€ JIOJDKHBI  HCIIOJNB30BAaThCS  JIMOO  DIIEKTPOYCTAHOBOYHBIE — M3JEIHS,

KOHTAKTHBIC I'PYHIIbI KOTOPBIX MMCIOT CIICHHWAJIbHBIC ITOKPBLITHUA, O6CCHC‘-II/IBaIOH_II/IC
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CTaOMJIBHOCTh KOHTAKTHOTO COEJIMHEHUS KaK C MEJAHBIMU, TaK U C TOKOTPOBOASIIMMHU
KUJIaMU W3 CIUIaBOB AIOMHUHUS, YTO JOJDKHO OBITh OTPAKEHO B MAapKHPOBKE
(manmpumep, Cu/Al) nubo0 TpU HCMOJB30BAHUU CEPUNHO BBITYCKAEMBIX B CTpPaHE
YCTAaHOBOYHBIX W3JEIUA JOHKHBI TMPUMEHSTHCS JOTOJHUTEIBHBIE TEXHUUYECKHE
cpencTBa, 00eceunBaroNe CTAOMIBHOCTh KOHTAKTHBIX COCTUHEHUHN.

[Ipy  KOpPOTKOM  3aMBIKAHMM  MEIHBIE  JKWJIBI  SBJISIOTCA  Oojee
M0’kapo0e30TacHbIMHA, YE€M KWJIBl M3 QIIOMHHHUEBBIX CIUIAaBOB 3a CUET MCHBIICH
3KHUTaTEIbHOM CIMOCOOHOCTH YaCTHI[ MEIW TI0 CPAaBHEHUIO C 3aKHTaTeIbHOM
CIIOCOOHOCTBLIO YaCTHUIL] AJIFOMUHUSL.

C Touku 3peHHs MOKApPHOW OE€30MaCHOCTH, MPEANOYTHUTEILHBIM SIBIISICTCS
MpUMEHEHNE KaOeIbHBIX U3JIETTUI C METHBIMUA TOKOTIPOBOISAIIIUMU KUITAMH.

Ha nmoxxapHyto 6€301acHOCTB 3JIEKTPOIPOBOJIKH BIHSIET MPABHUIBHOCTH BHIOOpA
CEUYEeHHUsI TOKOMPOBOIAIINX KU Kadesel. HeBepHbIi BHIOOp ceueHMs KaOems MOXKET
MIPUBECTH K €ro TEPerpeBy, OIUIABICHUIO W3OJSAIMH M €€ BOCIUIAMEHEHHWIO WIH K
KOPOTKOMY 3aMBIKaAHHIO C TIOCJICTYIOITUM BO3TOPAHUEM.

OCHOBHBIM TMapaMeTpPOM, KOTOPBIH HEOOXOAWMO YYHUTBHIBaTh IPU pacueTe
ceyeHus Kabens sBIsETCA JUIUTETLHO JOMYCTUMash TOKOBas Harpyska, T.e.
MaKCUMaJibHas BEJIMYUHA TOKA, KOTOPYIO Kabellb MOKET MPOMycKaTh 0e3 meperpesa B
TE€YEHUE JJIUTEILHOTO BPEMEHHU.

PacueTHbIe 27eKTpUYECKHE HATPY3KH JIJIST Pa3IMYHBIX KHUJIBIX H OOIIECTBCHHBIX
3aaHui npeacrasieHsl B pazaene 7 CII1256.1325800.2016.

JIJIsi IpOBEICHHsI CaMOCTOSITEIIBHOTO pacueTa CeUeHUs Kalemsl Mo TOKY IS
YaCTHOTO JioMa (KBapTUPhI) HEOOXOAUMO BBITIOJIHUTD CIAEAYIOIINE IEHCTBUS:

- ONpENETUTh CYMMapHYI MOIIHOCTh BCEX 3JIEKTPOIPUOOPOB, KOTOPHIE
OJIHOBPEMEHHO MOTYT OBbITh BKJIFOUEHBI B CETh;

- paccuymMTaTh CHIIy TOKa, KOTOpas OyaeT MpoTeKaTh 1Mo KaOero Py BKIIOYCHUN
JAHHBIX AJIEKTPOIPUOOPOB;

- MO TabJuIIe ONPEACIUTh Hauboiee MOoAXOASAIIEe cCeUeHrne Kaoes.

CyMMmapHasi MOIIHOCTh 3JekTpornpudopoB (P, BT) Bbluucisercs kak cymma
MOIIIHOCTEN OTACNIBbHBIX TPUOOPOB, KOTOPHIE MOTYT OBITh BKJIFOUEHBI OJTHOBPEMEHHO.
JlaHHBIE O MOIIHOCTH Ka)JOro OJJIEKTPUUECKOTo MpuOOpa yKa3bIBAlOTCS B €ro

MacCIopTe, pPyYKOBOACTBC I10 3KCILIyaTalluu U T.II.
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Pacuer cunsl Toka (I, A) mpoTekaroiero 1mo kadeato IpoBOAUTCS 1Mo GopMyJiaMm:

g onHogaszHou cetu HanpsbkenueM U =220 B
P-K,
U-cosg

e

i Tpexdasznoi cetu HanpspkenneM U = 380 B
B

- S
m-"'?T U-cosg

JUTs1 OBITOBBIX AJIEKTPOTPUOOPOB cos = 1.

K, — k03 duimeHT 0ofTHOBPEMEHHOCTH, T.€. KaKasi 4aCTh PHUOOPOB MOXKET OBITH
BKJIFOUEHA OJTHOBPEMEHHO.

JUJis TOBBILICHUS TOXKAPHOM OE€30MacHOCTH, B pacuere JJsi YacTHOTo J0Ma
(KBapTUPBI) MOKHO MPETOIOKUTh, YTO B CETh OJHOBPEMEHHO MOTYT ObITh BKIFOUEHBI
BCE DJICKTPUYECKUE MPUOOPHI U MPUHITH Koddduruent K, = 1.

3Has BENMYHMHY TOKA, CEYEHHWE TNPOBOJAAa HAXOAAT 1o Tabmuue 6.
Ecnu okaxeTcs 4To pacueTHOE 1 TaOJIMYHOE 3HAYEHHs TOKOB HE COBIAIAI0T, TO B 3TOM

CiTy4yae BhIOMpAroT Onrpkaiiiiee Ooblliee 3HaYCHUE CEUYEHUST TOKOIIPOBOISIICH JKHJTBI

Kaoes.
Tadanua 6
Bb100p ceyeHust MPOBOAA MO BeJIHYNHE TOKA
Ceueriie MenHbie XUITbI POBOAOB M KaOee
TOKOITPOBOIALLEN Hanpsokenue, 220 B Hanpsokenue, 380 B
UL, MM TOK, A MOIITHOCTh, KBT TOK, A MOIITHOCTh, KBT
1,5 19 4,1 16 10,5
2,5 27 5,9 25 16,5
4 38 8,3 30 19,8
6 46 10,1 40 26,4
10 70 15,4 50 33,0
16 85 18,7 75 49,5
25 115 25,3 90 59,4
35 135 29,7 115 75,9
50 175 38,5 145 95,7
70 215 47,3 180 118,8
95 260 57,2 220 145,2
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CeucHne MenHble KUITBI TPOBOJIOB U Kabenei
TOKOITPOBOIALLEN Hanpsokenue, 220 B Hanpsokenue, 380 B
UL, MM TOK, A MOIITHOCTh, KBT TOK, A MOIITHOCTh, KBT
120 300 66,0 260 171,6
2,5 20 4,4 19 12,5
4 28 6,1 23 15,1
6 36 7,9 30 19,8
10 50 11,0 39 25,7
16 60 13,2 55 36,3
25 85 18,7 70 46,2
35 100 22,0 85 56,1
50 135 29,7 110 72,6
70 165 36,3 140 92,4
95 200 44,0 170 112,2
120 230 50,6 200 132,0

Eciu B 1oMe HMMEIOTCS MOIIHbBIE 3JIEKTPONPUOOPHI, HAarpy3ka KOTOPBIX
coctaBisier Oonee 1,5 kBT, mig UX MNOJKIIOYEHUS] PEKOMEHIYETCS HCIOJb30BaTh
OTJIETLHYIO JTUHHUIO.

Yacto mpuxoaUTCs pemiaTh 0OpaTHYIO 3a1ady, KOra JIJIsl M3BECTHOTO CEUCHHUS
IPOBOIHMKA, POJIOKEHHOTO B IOME WK KBapTUPE, HEOOXOAMMO HaAUTH MaKCUMAJIbHO
JOMYCTUMYIO Harpy3ky. B sToM ciywae, mo Tabnuiam s JAHHOTO CEYEHHUs
TOKOIIPOBOSLIEH >KUJIbl Kaleiash HaXOoJAMM MaKCUMalbHO JOMYCTUMYIO HArpysky.
3aTeM 3Hasi MOIIHOCTHU 3JIEKTPUUYECKUX MPUOOPOB, ONpeiessieM, KaKue U3 HUX MOTYT
OBITH OJTHOBPEMEHHO BKJIIOUEHBI B CETb.

Crnenyer MOMHHTh, YTO MaKCHUMAaJbHBIM AOMYCTHUMBIM TOK JJIsl CTaHIAPTHBIX
OBITOBBIX AJIEKTPOYCTAHOBOUHBIX W3JENUN (BBIKIIOYATENIH, PO3ETKUA) paBeH 16 A.
[ToaTOMy BKIIIOYATh B OJHY PO3ETKY WM MOAKIIOYATh K OJIHOMY BBIKJIHOYATEIIO

Harpy3ky oosiee 16 A, 4to 1151 0JHO(A3HOM CETH COOTBETCTBYET 3,5 KBT Helb3sl.
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3.3. HeiictBusi npu o0HapYKeHUU aBapHMITHOTIO pexuMa
B JJIEKTPOOOOPY10BAHUU

ABapuiHBIN PeXUM padOThl IKCIUTYaTUPYEMOIO JIEKTPOOOOPYAOBAHUS MOXKET
MPOSBIISATHCS B BUJIE CPAOOTKU amlmnapaToB JIEKTPUUECKON 3alIUThl CETH, U3MEHEHHUS
[[BETa TEPMOMHIUKATOPOB, OOHAPYXEHHs 30H aHOMAJIBHOTO HarpeBa 3JIEMEHTOB
AJIEKTPOOOOPYIOBAaHUS TPHU TEIJIOBU3HMOHHOM JHMArHOCTHKE, CPaOOTKH JaTUYUKOB
tepMmocucteM. Kpome Toro, 06 aBapuitHoM pexxumMe paboThl 3JIEKTPOpudopa MOKET
TOBOPUTH TOSBIEHUE HA €r0 MOBEPXHOCTH, IIHYPE M BUJIKU MUTAHUS OILIABJICHUM,
aepopMaIi Kopiyca, BOSHUKHOBEHUH IPU pabOTe HEXapaKTEPHOIo IIyMa U 3amaxa
TJIABSILIECHCS U30JISLHMU.

[Tpu3naku aBapuitHOTO pexxruMa paboThl AMEKTPOOOOPYIOBAHUS U ACUCTBUS IPU

UX OOHApyKEHUU MPEICTABICHBI B TabIuLIEe 7.
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Taoauna 7

IIpu3Haku aBapuitHOr0 pexxuMa padoThl JJIEKTPOOOOPYAOBAHNUS U ACHCTBHUS NPU UX 00HAPYKEHUHN

IIpu3Hak aBapuHHOIO pexKUMA

Bo3MmoskHas npuynHa

Pexomenayemble aelicTBUS

CpaboTan aBTOMaTHYECKHIA BBIKITIOYATEIh

KopoTtkoe 3aMbIkanue B 1ien.
[Teperpy3ka B uenu.

Cpaboraio YCTPOUCTBO
QG epeHIaIbHOr0 TOKa

3alllUThI

VYTeuka TOKa.

CpaboTtano  yCTpOHCTBO
JyTOBOTO TTP000s (MCKpEHUS)

3alIUThI oT

Jyrosoit
npoOoi(TociieToBaTeIbHBIMH,
napajuIeNbHbIN, Ha 3€MITI0) WU
UCKpEHHE.

Cpabotasio  yCTpPOMCTBO
nepeHaIPsHKCHUS

3alllUThI oT

[Tepenaapl HanpsIKEHUS

Oram 1.
- YCTAaHOBUTH KaKOM THII almapara 3aluThl cCpadoTasl (aBTOMaTHISCKUN
BBIKJTIOYATENh, YCTPOWCTBO  3amMThl  AUQPQEpeHIInanbHOr0  TOKa,

YCTPOWCTBO 3aIIUTBl OT TIEPEHANPSDKEHUS, YCTPOMCTBO 3alIWTHI OT
IYyroBOoro mpo0os (MCKpeHWs)) WIM N0 KaKOMy KaHaly IPOU3O0IILIO
cpabaTbIBaHME, €CITU TPUOOP KOMOWHUPOBAHHBIH, T.€. 00BEIUHSIET B ceOe
IIBa U OoJIee THUIIA 3alllUTHL;

- YCTaHOBUTH OOCTOSTEIILCTBA PU KOTOPBIX MPOHU30ILIO OTKIIOUYCHHE.
Uro mpou3onuio mpeja OTKIIYEeHHEM (MOAKIIOUEHUE WU OTKITIOYCHUE
nmoTpeduTens, MepIaHue CBeTa, aHOMaJibHasE paboTa AIEKTPONPUOOPOB U
T.11.)? Kakue Harpy3ku ObUIM MOAKIIOUEHB U OblIH B padore? Korma u
CKOJIBKO pa3 cpadaThIBaJIH aIapaThl 3allIUThHI?

- TPOBECTH BHU3YAIbHBI OCMOTpP JJIEKTPOOOOpYIOBaHUS (IITHYPBHI
NMUTAHUS,  PO3ETKH,  BBHIKJIIOYATENH, KOHTAaKTHBIE  COCTUHCHUS,
COCIMHUTENIbHBIE KOPOOKH, AJICKTPONPUOOPHI) HAa HATUYHE BUIMMBIX
MOBPEXJICHUI (M3MECHEHUE I[BETAa WJIM OIUIABICHHE W3OJISIHH, CIICIbI
TEPMHYECKOTO BO3JCHCTBUS B pe3ysibTaTeé KOPOTKOTO 3aMBIKaHUS,
HCKPEHHSI, TIEPErpy30K);

- €ClM TPU BU3YAIBHOM OCMOTpPE OOHAPYKEHBI TOBPEKICHUS, TO

HEOOXOAMMO TPUCTYHNUTh K YCTPAaHEHUIO MPUYUH  BBISBIECHHBIX
IIOBPEXKICHUN u PEMOHTY (3ameHe) IIOBPEXKIEHHOTO
AIEKTPOOOOPYIOBAHUS;

- €CJIM NPU BU3yaJbHOM OCMOTpPE IMOBPEXKICHUS HE OOHApYKEHBI, TO
HE0O0XOIMMO MPEUTH K 3Tamy 2.

Oran 2.

[TpoBeputh HaUICKAITYIO PAa0OTY anmapaTa 3aIiuThl.

- IJIsl YCTPOMCTBA 3aIlUTHI OT IEPEHAINPsHKEHHUs M3MEPUTh 3HAUCHUE
HaNpsDKEHHs NHUTaKoIIei cetn. Eciay 3HaueHHe MUTAIONIEro HANPSHKCHUS
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IIpu3Hak aBpapuilHOT0 peKuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBust

CeTH BBIXOJUT 3a JUAara3oH YCTaBKU ammapara (HUXKe HHKHEro Impenenia
WIN BBIIIE BEPXHEr0), TO Mpobiema B ceTH. Ecnu 3HaueHHE MUTAIOLIETO
HaNpsDKEHUs CETH JIEKUT B JMalla30oHE YCTaBKH, TO ammapaT 3alluThl
HEHCIIPaBeH U ero HeoOX0AUMO 3aMEHUTD;

- JUIs yCTPOMCTBA 3alUThI MU PepeHInaIbHOIO TOKa B COOTBETCTBUU
co cra"zapramu [7, 8] B KOHCTPYKIHMH JOJDKHO OBITH HMPEAYCMOTPEHO
TECTOBOE YCTPOMCTBO (KHOMKA), KOTOpoe 0OeCreuynBaeT MPOBEPKY
paboTocnocoGHOCTH armrmapara. Taxoke MOYKHO POBEPUTH
paboTOCITOCOOHOCTh YCTPOMCTBA C TMOMOINIBIO MPUOOPOB TPOBEPKH U
U3MEpEHUs TapaMeTpoB YCTPOWCTB 3allIMTHOTO OTKIOYeHHs. Ecmu
anmapart 3allUThl HEHCIPaBEeH, €r0 HEOOXOIMMO 3aMEHUTbD.

- JUI1  YCTpOMCTBa 3allUTBl OT JYroBOro MpoOOs MPOBEPUTH
paboTocrnocoOHOCTh ammapara B COOTBETCTBUU C MHCTPYKIUEH 3aBoja-
nsrorosurens. Hampumep, ¢ NIOMOIIBIO TECTOBOIO  YCTPOUCTBA,
BXOJILIET0 B KOMIUIEKT IOCTaBKM MpuOOpa, MpPU IMOMOILU TECTOBOM
KHOMKU ¥ T.A. Ecim anmapar 3amutbl HEUCHPaBEH, €ro HEoO0XOAUMO
3aMEHUTb.

- 17151 aBTOMATHYECKOTO BBIKJIIOUATENISI TPOBEPUTH PaO00TOCTIOCOOHOCTD
MEXaHHU3Ma pacleruieHusa. B3BeCTH aBTOMAaTUYECKHI BBIKITIOUATENb PYKOU
U TOCNE OTKIIOYHUTH ero. [Ipu OoTKiIOYeHHHM AODKEH OBITh CIIBIIICH
XapaKTEPHBIN MIETUOK.

Ecnu anmapatsl 3/eKTpUYECcKON 3aIIUThl UCTIPABHBI, TO HEOOXOAUMO
MEepENTH K dTamy 3.

Oram 3.

[TpoBepka MpUCOETMHEHHBIX HATPY30K (JIEKTPOIIPUOOPOB).

- TMPHUCOCNUHATH K DICKTPUYECKOM IIeNH MOOYEepeSHO MO OJIHOM
Harpy3ke, KOHTpOJIHpPYsl cpabaThIBaHUS anmnapaToB 3alllUThI;

- TIpY BBISBICHUM HArpy3KH, BBI3BIBAIOIICH Cpa0aThlBaHUE arapara
3aIUThI, BEIBECTU HArPy3KY U3 HKCIUTyaTal[1H.

Pe3ynbraThl MPOBEPKH, a TAaKXKe BCE MPOBEACHHbBIC MPOPHUIAKTHUECKUE
Y PEMOHTHBIC PAaOOTHI TOJKHBI OBITH 3a(MKCUPOBAHBI B )KypHAJE.
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IIpu3Hak aBpapuilHOT0 peKuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBust

TepMOUHIUKATOP U3MEHWII LIBET

Ileperpyska nenu.
I110X0M KOHTAKT.

- BeiBecT 251ekTpo00OpyI0BaHNE U3 IKCILTyaTalllu;

- YCTaHOBHUTb OOCTOSITENBCTBA, NPU KOTOPBIX MPOM3OLIEN IEpPErpeB
(kaKue Harpy3KH OBUTH TOAKIIOUEHBI ¥ ObUIH B paboTe, MPH BO3MOXKHOCTH
U3MEPUTh IMPOTEKAIOLINHI TOK C LEJIBIO BBISIBICHUS NIEPETPY3KH).

- TIPOBECTH BU3YAJIBHBIH OCMOTP JIEKTPOOOOPYIOBAHHUSA, HA KOTOPBIiA
HaHECEH TEPMOMHAMKATOP HAa HAINYME BUAMMBIX IOBPEXACHUI
(u3MeHeHUe 1BETa WM OIUIABJIEHUE W3OJISALUM, CIIEIbl TEPMUYECKOTO
BO3JCHCTBUS B  pe3ylbTaTe KOPOTKOTO  3aMbIKaHUS, HCKPEHH,
MEPETrpy30K);

- €CIM TIpU BU3YaJBbHOM OCMOTPE OOHApY>KEHBI IMOBPEXKAEHUS, TO
HEOOXOJMMO TPUCTYHNHUTh K YCTPAHEHHUIO TPUYMH  BBISIBICHHBIX
MTOBPEXKICHU I " PEMOHTY (3ameHe) MTOBPEXKICHHOTO
3JIEKTPOOOOPYIOBAHNUS;

- €CIIM NIPH BU3YaJIbHOM OCMOTpPE MOBPEXKACHUS HE OOHAPYKEHBI —
IIPOBECTH OLEHKY €ro COCTOSHHS M BBIIOJHUTH NPOPHIAKTHYECKUE
paboTHI;

- YAQJIUTh CTapblii TEPMOUHIUKATOP U HAHECTU HOBBIMN.

B xypHane yka3aTb Jary OOHapyXeHHs IIeperpeBa, IpUYMHY,
NpOBEICHHBIE PAa0OTHl (PEMOHT, 3aMeHa, MPOoQUIAKTHYECKHE pPaldoTh),
JaTy HAHECEHUS HOBOIO TEPMOMHJUKATOpa, COCTOSHME HOBOTO
TEpPMOHMHIUKATOpa (I[BET, TPaJyHpPOBKA H.T.IL.).

[TonyuyeH curHan moxapHOW OIIACHOCTU OT
TEPMOCUCTEMBI

Ileperpyska.
II;moxoi KOHTAaKT.

B ciydae nmonydeHust cursana o meperpese:

- YCTaHOBHUTb MECTO, T'JIe IPOU3OILIO cpabaThbIBaHUE NaTUHMKA;

- 3adukcHpoBaTh B IKypHaJe BpeMs, MECTO U HaUMEHOBaHHE
ANEKTPOOOOPYIOBaHUS, HA KOTOPOM MPOU30IILIO CpadaThIBAHUE;

- TpPOU3BECTH OCMOTP OOOpYZOBaHUS, IO MPUYHUHE KOTOPOTO
MIPOU30LLIO cpabaThIBAHUE CHCTEMBI;
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IIpu3Hak aBpapuilHOT0 peKuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBust

- TO pe3yjbTaTaM OCMOTpa, B CIy4yac BBISBICHHUS HEUCIIPABHOCTH,
IMpOBECTU PEMOHT, TEXHHUYCCKOC O6CJIy)KI/IBaHI/IC NI 3aMCHY
AIEKTPOOOOPYIOBAHUS;

- Ipu HGO6XO,Z[I/IMOCTI/I 3aMCHUTH JAaTUYUK C COOTBGTCTByK)H.IGﬁ OTMETKOU
B )KypHaJe.

[Tpu MPOBEICHU U TETJIOBU3MOHHOM
JMarHOCTUKU  OOHapy>KeH aHOMaJIbHBIN
HarpeB 3JIEMEHTa 3JIEKTPO0OOPYIOBAHHUS

[Teperpy3ka.
IImox0it KOHTAKT.

[Ippu  oOHapy)XeHHWHM  aBapUlHOTO  MOXKapoomacHoro  jedexra
3JIEKTPOOOOpYIOBaHWE  HEOOXOIUMO  HEMEIUICHHO  BBIBECTH W3
AKCILTyaTalliil ¥ IPOBECTA PEMOHTHBIE PAOOTHI.

[Mocne ycTpaHeHUs] HEMCIPABHOCTEW, MPHUBEANIMX K BO3HHUKHOBCHHUIO
nedekra, pPEKOMEHIYeTCS TMPOBECTH MOBTOPHOE  TEIJIOBU3HOHHOE
o0clieioBaHNe JAaHHOTO 00BEKTA.

Pe3ynbTaThl MOBTOPHOI TUArHOCTUKHU 3aHECTH B TIPOTOKOJI C YKa3aHUEM
MPOBEICHHBIX PEMOHTHO-TIPO(PUIAKTHYECKUX PAOOT.

PexomeHayeTcss  MPOBOAWTH  BHEIUIAHOBYIO  TEIUIOBH3MOHHYIO
IUAarHOCTUKY OTAETBHBIX 3JEMEHTOB 3JIEKTPOOOOPYIOBAaHUS IOCIE
KaX/IOTO UX PEMOHTA HUJIH 3aMEHBI.

Pe3ynbTaThl BHEIJIAHOBOM JMArHOCTHKH 3aHOCATCS B IIPOTOKOJ C
yKa3aHUEeM MPHYMHBI 00CIICTIOBAHHS.

[Ipu pabGote »smekTpuveckoro mpuodopa
HaOJII01aeTCsl HE XapaKTepHBIN IIyM, 3amax
IUIABSIIENCS U3OJIALNH.

[Tepenanpl HanpsHKEHUA.
Hapymenue
JKCILTyaTalUu.
HeuncnpaBHocTs
aeKTponpudopa

IIpaBUI

OTKIJTIOUUTH 3JEKTPOIIPHOOP OT CETH.

OcmoTpeTh pUOOP HA HAWMYKME HEUCIIPABHOCTEH (OIUIABJICHUE WIIH
MOBPEKICHUE H30JIAIUN IMUTAIOIIEr0 IMHypa, AcopMmaius Kopryca U
T.1.).

[Tpu 0OHapyKEHUH HEUCIIPABHOCTH BBIBECTH MTPUOOP U3 IKCIUTyaTalllH.

[Tpou3sBecTr peMOHT WJIM 3aMeHY TIpudopa.
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3akJIroueHue

J1J1s MOBBILLIEHUS! YPOBHS MOXKAPHOH 0€30MaCHOCTH 0OBEKTOB KHUIJIOTO CEKTOpa U
OOIIIECTBEHHBIX 3IaHU HEOOXOJAMMO MPOBEICHUE MEPONPHUATHNA MO MPOPUITAKTUKE
MOXKapoB OT 3JEKTPOOOOpPYAOBaHHSA, B TOM 4KCIE Ha OCHOBE COBPEMEHHBIX
BO3MOXKHOCTEH BEIEHHS MOHHUTOPUHTA COCTOSIHHS TIOKapHOW OE€30MacHOCTH,
IKCIUTYaTUPYEMOTO JIEKTPOOOOPYAOBAHHUS.

K HMM OTHOCHTCS CHCTEMaTHYeCKHII MOHMTOPHUHI MOKapHOW 0e30macHOCTH
AKCILTyaTHPYEMOTO DJIEKTPOOOOPYMOBAHUS JKWIBIX M OOIIECTBEHHBIX 3JaHUUA C
MPUMEHEHUEM COBPEMEHHBIX TEXHHUYECKUX CPEICTB, @ MMEHHO TEIUIOBU3MOHHAS
JMarHOCTHKA, TPUMEHEHNE TEPMOWHINKATOPOB JIJIS BHISIBIICHUS aBApUHHBIX YIaCTKOB
AIIEKTPOYCTAaHOBOK. Takke HEOOXOIMMO BHEAPATh B IIHPOKYIO MPAKTUKY HOBBIC
anmapaThl 3alUTHl YJIEKTPUUYECKUX CETel — yCTPOUCTB 3alIUTHI OT IyTOBOTO MPo0os U
nepeHanpPSHKCHHUSL.

C Uenpl0  TOBBILICHUS  TMOXKApHOW  0€30MacHOCTH  AKCILTYyaTHPYEMOTO
AIIEKTPOOOOPYIOBAHUS KHUIIBIX U OOIIECTBEHHBIX 3JaHUH, NPOPUITAKTHISCKUM
OCMOTpPaM JOJKHBI TIOJIBEPTaTHCS BCE DJIEMEHTHI JIEKTPOYCTAaHOBOK.

Meron mpodMIAKTUKH JOJKEH BBIOUPAThCS HMCXOAS W3 TEXHUYECKUX
BO3MOKHOCTEH, yZ00CTBa BEACHHS OCMOTPOB M O€30MACHOCTH OOCITYKHBAIOIIETO
nepcoHana. Bo3MOXXHO NpHUMEHEHHE pa3HbIX METOAOB Ha OJHOM OOBEKTE, B
3aBUCHUMOCTH OT KOHCTPYKIIUHU M YCIIOBUN IKCIUTyaTaI|H.

CoueTraHue HECKOJIBKUX METO0B IPOPUIAKTUKHY MO3BOJISIET 6oJiee 3P HEKTUBHO
MIPOBOIUTH MPOPUIAKTUKY TTOKAPHOUN O€30TIaCHOCTH IIEKTPOOOOPYI0OBAHUS KUITBIX U
OOIIIECTBEHHBIX 3/1aHUH.

[IpumeHsisE COBOKYIMHOCTh Pa3IMYHBIX METOJOB MOXKHO IOCTPOUTH CHUCTEMY
MOHHTOPUHTAa ¥ TNPOPUIAKTUKH TOXAPHOM OMACHOCTH  JKCIUTYyaTHPYEMOTO
AIIEKTPOOOOPYIOBAHMS, OTPAKAIONIYI0O COCTOSHHE TMOXKapHOW  0e30MacHOCTH
AIIEKTPOYCTAHOBOK M TO3BOJISIOLIYI0 OCYIIECTBISITH €ro  MPOTHUBOMNOXKAPHYIO

npo(UIAKTHKY .
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[Ipunoxenue

Onucanue TeXHUYECKHUX CPeCTB NMpeaynpexaeHus u npopuaIakTUKU
MOKAPOB OT 3JIEKTPO0OOPY/I0BAHMS

ABTOMaTH4YecKHe BbIKIKOUYaTe M (AB)

ABTOMATHYSCKHI BBIKJIIOYATSIIb HJIH nmpome T1oBOpA «aBToOMaT» - 9TO

KOMMYTAI[MOHHBIN aIapar, IpeJHa3HAYCHHBIN JUIsl 3aIUThI JJIEKTPUUECKONU CETH OT
CBEPXTOKOB, T.€. OT KOPOTKUX 3aMBbIKaHUU U IIEPETPY30K.

ABTOMAaTHYECKHE BBIKIIFOYATEIN OBIBAOT C QJICKTPOMArdUTHBIM PACHCIIMTCIICM

3aUIIAOIIAM JIEKTPUIECKYIO IIETTh OT KOPOTKOTO 3aMbIKaHHSI 1 KOMOWHUPOBAHHBIM
pacuenuTenemMm

KOrJa JOMOJIHUTEIBHO C JJIEKTPOMArHUTHBIM PacUEIUTENIEM
MPUMEHSIETCS TEIIOBOM PaclENUTEllb, 3alIUIIAI0NINAN 1IETh OT MePEerpy3KH.

T
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— -_—

—_— -
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1, 2 — BUHTOBBIC KIICMMBbI JJ151 IOAKIIFOUCHHS ;3 - ITOABHKHBIM KOHTAKT; 4 — HEIOABIKHBIN KOHTAKT;
5 - myroracutenbHas Kamepa; 6 - TMOKWN TPOBOIHUK (MPUMEHSETCS ISl COSTMHEHHMS TTOIBUYKHBIX
gacTeld aBTOMATHYECKOTO BBIKIIOYATENs); 7 - KaTYIIKa AJIEKTPOMArHUTHOTO paclenuTens; § -
CEPJICYHUK AJICKTPOMArHUTHOTO pacIlenuTeNs; 9 - TEeIIOBOM pacuenurens (OuMeraimdeckas

mwiactuHa); 10 - Mexanm3Mm pacuenutens; 11 - pykositka ymnpasienus; 12 - ¢ukcarop (ans
kperieHus apTomara Ha DIN-peiike); 13 - kopmyc.

Pucynok 1. YerpoiictBo AB ¢ KOMOMHUPOBAHHBIM paclieUTENIeM
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B cootBerctBUU ¢ TpeGoBanusmMu riaBel 3.1 ITYVD, CII 256.1325800.2016,
CII1 31-110-2003 ObITOBBIC AIEKTPOCETH JOJDKHBI OBITH 3AIUIIEHBI OT KOPOTKHUX
3aMbIKaHU W neperpy3ku. [losTomMy sl 3alIUTBI AJIEKTPOIPOBOJIKH KHIBIX H
OOIIECTBEHHBIX 3JaHUN CIEAyeT NPUMEHATh aBTOMAaThl C KOMOMHHPOBAaHHBIM
pacuenuTenem.

B aBTOMaTM4ECKOM BBIKJIHOYATENE, 3@ 3aIUTYy LENU OT KOPOTKHUX 3aMbIKaHUI
OTBEYAET NIEKTPOMArHUTHBIN pacuenuTesb. OH COCTOUT U3 KAaTYIIKU C HaXOIAIUMCS
B €€ IEHTPE CEepACHYHHKOM, YCTAaHOBJICHHBIM Ha CIEUUAJIbHON MpYy>KUHE.
B HopmanpHOM pexume pabOThl, TOK, TNPOXOAS IO KATYIIKE CO3/JaeT
IIEKTPOMAarHUTHOE I10JI€, KOTOPOE MPUTITMBAET CEPACYHUK BHYTPb KaTYILKH.
Cunsl  3TOrO0  3JEKTPOMATHUTHOIO TMOJS HEAOCTATOYHO 4YTOOBI MPEOI0NETh
CONPOTUBIICHUE TIPYKUHBI, HA KOTOPOM YCTaHOBJIEH cepAcdHMK. [Ipu KOpoTKOM
3aMBIKAaHUM TOK B 3JIEKTPUYECKON 1€MW MIHOBEHHO BO3PACTAET O BEJIMYHMHBI B
HECKOJIbKO pa3 NpPEBBIIAIOIIEH HOMHHAJIBHBIA TOK AB, 3TOT TOK KOPOTKOro
3aMBbIKaHUs, IPOXOJs 0 KATYLIKE 3JEKTPOMArHUTHOIO PACUENUTENS yBEIMYUBAECT
JIEKTPOMArHUTHOE I10JI€, BO3JIECUCTBYIOIIEE HA CEPAECUHUK 10 TAKOW BEIIMUYUHBI, YTO
€ro CUJIbl BTSTMBAHUS XBATAa€T HAa TO YTO ObI IIPEOJOJIETh COIPOTUBIIEHUE NPYKUHBI,
NepEMENIAsICh BHYTPb KAaTyUIKA CEPAECYHUK Pa3MbBIKAET IOABWKHBIA KOHTAKT
aBTOMATUYECKOTO  BBIKIIOYATeNs, o0ecTouyMBas  LEMb.  DJIEKTPOMArHUTHBIN
pacuenuTeNnb OTKIIFOYAET AIEKTPUUECKYIO LEMNb 33 JOJIA CEKYH/IbI.

3aluTy 2JIEKTPUYECKOW ILenM OT Meperpy3ku oOecneuynBaeT TeIIoBOU
pacUenuTeab aBTOMaTUHYECKOTO BBIKIIIOYATEIIS.

[leperpy3ka MOXET BOSHUKHYTh MPU BKIIOYCHUH B CETh 3JEKTPOOOOPYA0BAHNUS
0011ei1 MOIITHOCTHIO MPEBBIIIAIOIICH TOMYCTUMYIO HArpy3Ky JUIsl JAHHOM CETH, 4TO B
CBOIO 0O4Yepellb MOXKET MPUBECTH K IEPErPEBY NPOBOJOB PA3PYLICHUIO H3OJIALMU
JIEKTPOIPOBOJKU ¥ BOSHUKHOBEHMIO T10Kapa.

TennoBoii pacuenuTesns NpeacTaBiseT co00H OMMETAIUIMUECKYIO IIJIACTHHY, T.€.
OH COCTOMT W3 JBYX CHASHHBIX IUIACTMH HW3TOTOBJIEHHBIX M3 pa3HbIX METAJUIOB,
UMEIOLINX Pa3HbId KOA(P(GUIIMEHT pacIMpEeHus IpU HarpeBe.

[Ipy npoxoxaeHUH MO OMMETaUIMYECKOW IUIACTHMHE TOKA IPEBBILIAOLIETO
HOMHUHaJIbHBIA TOK AB 1uracTrHa HarpeBaercs, Py 3TOM OJHMH METAJUT PaCLIMPSETCs
ObICTpee Apyroro. OTO MNPUBOAUT K HMCKPUBIECHUIO OMMETAUIMUECKON IUIACTUHBI.
IIpy wuCKpHBIEHMM OHA BO3ACHUCTBYET HA MEXaHU3M paCLENuTeNs, KOTOPBIN

pPa3sMbIKacT HOI[BH)KHBIﬁ KOHTAaKT.
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Bpemsi cpabaThiBaHuSI TEIJIOBOTO PACLENUTENs 3aBUCUT OT BEJIMYHUHBI
MPEBBIIICHNS MPOTEKAOIEr0 B ILENM TOKAa HAJ HOMHUHAJIbHBIM TOKOM AB.
Yem GoJibliie 3TO MPEBBILIEHUE, TEM OBICTpee CpabOTaeT paclenUTENb.

TokM yCTaBOK aBTOMAaTHMYECKUX BBIKIIIOUATENEH, CIIyXKalluxX [Ji1 3al[UThl
OTJENBHBIX YYaCTKOB CETH, CJIEAyeT BBIOMpaTh MO BO3MOXKHOCTH HAWUMEHBIITMMHU
[0 pAacCUECTHbIM TOKAM OTUX YYAaCTKOB WJIM 0[O HOMHUHAIBHBIM TOKam
AJIEKTPOIIPUEMHUKOB, HO TaK, YTOOBl amnmaparbl 3allldThl HE OTKIIOYaIH
AIEKTPOYCTAHOBKU TPU KPATKOBPEMEHHBIX Meperpy3kax (IyCKOBbIE TOKH, IMUKH
TEXHOJIOTHYECKHUX Harpy30K, TOKH [IPU CaMO3aIlyCKe U T. I.).

Crnenyer oOpamaTh BHUMaHHE HA MAPKUPOBKY U XapakTepucTuku AB.

B mapkupoBKe yKa3bpIBarOTCS:

- MOJIEJIb aBTOMATUYECKOTO BBIKIIFOYATEIS;

- HOMUHAQJIBHBIN TOK - MAKCHUMAJIbHBIA TOK 3JIEKTPUUYECKON CETH, IPU KOTOPOM
ABTOMATHUYECKUU BBIKIIOUATEIh CHOCOOCH IMTEIBHO paboTaTth 0€3 aBapHHOTO
oTKIItoueHUs 1ienu. CTaHaapTHbIE 3HAYEHUSI HOMUHAJIBHBIX TOKOB aBTOMATHYECKUX
BBIKJIIOYATENICH I CETEH JKUIIBIX M O0IIeCTBEHHBIX 3aanuii: 10, 16, 25, 32, 40, 63 A;

- HOMMHAJIbHOE HAIIPSKEHHUE - MAKCUMAJIbHOE HANpshKEHUE ceTh B BonbTax, Ha
KOTOPOE PACCUNTAaH aBTOMATUYECKUI BBIKIIFOUATEb;

- TpejeNibHas OTKJIIOYAoIas CloCOOHOCTh aBTOMATHYECKOTO BBIKIIIOUATEINS -
MaKCUMaJbHBI TOK KOPOTKOTO 3aMbIKaHHWsI B AMIepax, KOTOPBIA CIIOCOOCH
OTKJIIOYUTH JIaHHbIH AB COXpaHHMB Mpu 3TOM CBOIO pabOTOCIOCOOHOCTh. B ciiyuae
IPEBBILICHNUS TOKOM KOPOTKOTO 3aMbIKaHUs 3HAYECHUS YKA3aHHOW MpENEeIbHON
OTKJIIOYAIONIEH CHOCOOHOCTH BO3HUKAET BEPOSTHOCTH OIIABICHUS TMOABUKHBIX
KOHTAaKTOB AB u ux npuBapuBaHus Apyr K IpyTy, T.€. Bbixoaa AB u3 crposi.

- XapaKTepUCTHKa cpabaTbIBaHUSI - OMpEAeNseT Auana3oH cpadaTblBaHUs
aneKkTpoMarHuTHoro pacuenutenss AB. Xapakrtepuctuka cpaOaTblBaHUS HMEET
OykBeHHOEe oOOo03HaueHue. JIis 3amuThl  DJIEKTPUYECKUX CETEeH JKUJIBIX U

oOLIeCTBEHHBIX 3/1aHUH Yalle Bcero npumensitores AB ¢ xapakrepuctukamu B, C, D.
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Nlorotun

BM63-1X
~230/400V 50Hz

1- HaumeHoBaHue un cepus

2 - HoMnHanbHoe HanpsxeHune

3 - Bpema-TOKOBaA xapaktepucruka

4 - HomuHanbHasa yactora

5 - HomuHanbHasa oTknYaLwWwas cnocobHOCTb
6 - TokoBasa Harpy3ka

Pucynoxk 2. [Ipumep mapkupoBku AB

I[I/IaHaSOHI)I TOKOB MI'HOBCHHOI'O  paCUCIJICHHA B 3aBUCHUMOCTHU oT

XapaKTepUCTUKHU cpabdaThIBaHUs B COOTBETCTBUU C [12] mpencTasiensl B Tabnuie 1.

Tabmuma 1
JlnanazoHbl TOKOB MTHOBEHHOT'O PaclEIICHUS
XapaktepucTuka cpadaTbIBaHUS Juanason
(tun AB)

B Cspiiie 3 I, 10 5 I, BKIIOYUTEIHHO

C Csoiie 5 I, 10 10 [, BKIIOUUTETBHO

D Cspiiie 10 I; 1o 20 I,; BKIIOYUTEIBHO
I, - HoMHHaNBHBIN TOK AB.

Bb160p aBTOMATHUYECKOTO BBIKIIOYATENSI OCYIIECTBISIETCS MO CIIEAYIOIUM
napameTpam:

- M0 KOJIMYECTBY moitocoB. OaHO- U ByxmnoitocHble AB mpumensitoTest 1is
onHO(DA3HOM ceTH, a TpeX- U YeThIpexmomocHbie AB - B TpexdasHoii cetu;

- 110 HOMUHAJIbHOMY HanpspkeHuto. HomuHanbHOe Hampsikenue AB 1oimkHO
ObITh 0OJbINIE WM PAaBHO HOMHHAJIFHOMY 3HAUEHUIO HAIPSDKEHUS 3alIUIIAeMOU UM
LEIu;

- M0 XapaKTepUCTUKe cpadaThiBaHUs. XapaKTepUCTUKY cpabarbiBanus AB

MOYHO BbIOpATh corjacHo Taomwuiie 1;
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- IO HOMUHAJIBHOMY TOKY. OnpeieTuTh HEOOXO UMbl HOMUHAIBHBIN TOK AB

MOKHO 110 MOIIIHOCTH HJIHM ITO CCUCHUIO KU KaOes.

YcrpoiicTBa 3alIMTHOTO OTKJIKOYeHHs1 AU depenunanbroro Toka (YT)

YCTpoICTBO 3alIUTHOTO OTKIIOYEHHS AU(PEepeHInaTbHOr0 TOKa WM, Kak
4acTo TOBOPAT, «Y30» - 3TO KOMMYTALIMOHHBIM anmapar, NpeAHa3HaYeHHbIN I

3alIUThI BHCKTPHHGCKOﬁ LTI OT TOKOB YTCYKH.

N

1 —mam CPCHUMHAIBHBIH Pt =

Ppepe _ 1 leq St

TpaHchopMaTOp TOKA: @
2 — NoOpOroBbIii NIEMEHT; | ==
‘ ST B )y (C

3 — MCMIOJIHH TEJIBHBI [4 A6 s V.5 3 O]
MEXaAHM3M: f il 1[2
4 — uenbs TECTHPOBAHMS; T . 1 2

5 — CHJIOBBIE KOHTAKTHI; — = {\
6 —3alIMTHLIN KOHTAKT R p F’
LEeNH TeECTHPOBaAHMA] I§§ |
T — kHOnNKa «TecT»: [ A 5
2 iN
]

R — TecTOBBIil pe3HcTOp:
1.2, N — knemybl ¥30. o o M

Pucynox 3. Ilpunnumn padotsr VT

Tok yTeuyku — 3TO TOK, NMPOXOIALIMI MO HEXKEIATEJbHBIM, B HOPMAaJbHBIX
YCJIOBUSIX KCILTyaTalluu, MPOBOISIINM Ty TSIM.

B HopmanbHOM pexume padoThl 3JEKTPOYCTAHOBKH, 3JEKTPUUYECKUNA TOK
NPOTEKAeT 4epe3 NPOBOAHUKUA BHYTPU HEE, KaK MPEAYyCMOTPEHO KOHCTPYKIIUEH.
OT apyrux TOKONPOBOASIIMX 3JEMEHTOB KOHCTPYKLUMU (METAIUIMYECKUE KOpITYC,
pama, Kapkac), MPOBOJHHUKHM OTHEJIECHbl HW30JISIMUEH, CONPOTHUBIIEHHE KOTOPOH HE

IMMO3BOJIACT CO3AaTh SJICKTPUUCCKYIO LICIIb.
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Pucynok 4. Ilpumep konctpykuuu Y /T

Ecnu no kakoii-ro mpuunHe (MOBPEXKIEHUE, BIAXKHOCTb, TOKOMPOBOJSIIASL
IbUIb W T.I.) CONPOTUBIIEHWE HW3OJSIUU YMEHBIIWIOCh, Ha KOPIyCe WM JPYTUX
TOKOIIPOBOISLIUX JIEMEHTAX YCTAHOBKM MOsiBisieTcsl nmoTeHuan. Cam no cedbe Tok
yTEUYKU HE BO3HUKHET, HEOOXOJUMO CO3/JaTh LIEMb, COSAUHSIOUIYIO 3JIEKTPUYECKUMA
npuOop ¢ MOTEHIIMAJIOM Ha KOpIyce C 3eMJiel WIM HEeUTpasibio. 37eCh BO3MOXKHO
HECKOJIBKO BapHUAHTOB.

B nepBoMm ciydae, KOpnyc 3J€KTPOYCTaHOBKH, HapuMep, ObITOBON TEXHHKH,
KAacaeTcs METAJUIMYECKOTO MPOBOJHMKA, MMEIOUIErO0 KOHTAaKT C 3emiieil. B Touke
KAacaHUs 3aMbIKAaeTCsl LI€Nb, U BO3HUKAET TOK YTEUKU. ECIIM KOHTAKT JAOCTATOYHO
HAJCKHBIA, TO CHJa TOKAa BO3pPACTET JO TOpora cpabaThiBaHHs aBTOMATHYECKOTO
BBIKJTIOUATEIsl B IMUTKe nuTaHus. [lpum c1aboM KOHTaKTE MOXKET BO3HUKHYTH
VUCKPEHUE, JIOKAJIBHBIA HArpeB TOYKH KacaHWs, YTO IMPUBOAUT K OIUIABICHUIO M
JaJbHEUIIEMY MMOBPEKICHHUIO U30JISLIMY IPOBOJIOB, BO3TOPAHUIO U TIOXKAPY.

B npyrom cimydae, KOpmyc »SJIEKTPOYCTAaHOBKM HE HMMEET KOHTAaKTa C
3a3€MJIEHHBIMM NPEAMETAMU U CaM He 3a3eMiieH. [Ipu kacaHnyn BHEIIHUX MaHEIeu
YEJIOBEKOM, BO3HUKAET HArpy3Ka, T.K. TEJIO YEIIOBEKA SBJISECTCS POBOIHUKOM, U YEPE3
HEro0 MPOTEKAET JJIEKTPUYECKU TOK. [IOCKOJIBKY CONMpPOTHBIEHUE Tella 4YeIOBEKa
BEJIMKO, CUJIa TOKA HEJ0CTATOYHA JIsl CpabaThIBAHKS aBTOMATUYECKOTO BBIKITHOYATEIS
B IIIUTKE MUTAHUS U YEIOBEK MOJIYYaET dJIEKTPOTPABMY BILIOTh J0 JIETAIBHOTO HCXOAA.

Takum o6pazom, Y]JIT oOecreunBaeT 3amuTy dYeNOBEKa OT TMOPaKCHUS
AIEKTPUYECKUM TOKOM U 3aLIUTY OT ITOKAPOB.

[Mpunnun aeiicteus YT crnenyrommii. [Ipy HOpManbHOM pexkume padOThI
eI, KOrJa MOoABUAKHbIE KOHTAKThl Y /[T 3aMKHYTBI, IpsIMOii TOK OT (ha3HOT0 MPOBOIA

npoxoaut yepe3 mMarHuTonpoBoa YT, 3aTeM yepe3 HarpysKky, B KauecTBe KOTOPOM
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BBICTYIAIOT, MOJKIOYEHHBIE 3JIEKTPOIIOTPEOUTENN U BO3BPALLAETCSI OOPAaTHO B CETh
10 HYJICBOMY IIPOBOJHHUKY, TaK K€ uyepe3 Maruuronposon Y /T, mpu sToM BenuunHa
00paTHOrO TOKa paBHA BEIMYMHE MPSIMOTO TOKa.

IIpsmoii Tok mpoxoas yepe3 marHutonposox YT co3paet B HEM MarHUTHBIN
IIOTOK, B CBOIO O4YEpPEIb OOpaTHBINA TOK TaK K€ CO3/1a€T B MArHUTOIPOBOE MarHUTHBIM
IIOTOK TAaKOW K€ BEJIMYMHBI, HO TaK KAK HAIPABIECHUE TOKOB IIPOTHBOIOJIOXKHO, TO U
CO37aBacMbl€ MU MarHMTHBIE IIOTOKHM IPOTHUBOIOJIOXKHBI, T.€. MarHUTHBIE IIOTOKU
HaIIpaBJIEHbI BCTPEYHO 10 OTHOIIEHUIO IPYT K APYTY U COOTBETCTBEHHO, ITPU PABHBIX
3HAYEHHUAX OPSIMOr0 U 0OPATHOIO TOKOB, YPABHOBEILIMBAKOT JIPYT APYyTra, B pe3yjbTaTe
Yero CyMMApHBId MAarHWTHBIA NOTOK B MarHUTONPOBOJE PAaBEH HyNIO. Tak Kak
CYMMapHbIi MarHUTHBIA NOTOK B MarHUTOINPOBOJE OTCYTCTBYET (paBEH HYJIIO), BO
BTOPUYHON OOMOTKE TOK HE HHAYKTHpyeTcs. [loaBMKHBIE KOHTAaKThl 3aMKHYTHI,
3IIEKTpUYECKas IIeTb BKIIOUYEHA U HAXOJUTCS B HOPMAJIbHOM PEXUME pabOTHI.

Ecnu B 01HOM M3 271EMEHTOB AJIEKTPUYECKOMN LIENM BO3HUKAECT yTEYKA TOKA, TO
YaCTh AIEKTPUUECKOr0 TOKA HAYMHAET IPOTEKATH 10 HEXKENATEIBHOMY IPOBOIAILEMY
nytd. [Ipu 3TOM, 4acTb TOKa 3JIEKTPUUYECKOM LENHu, MOCTynaromas oT (a3zHOro
opoBoAa He OyJeT BO3BpalllaTbCsi B CETh, a MPOXOAS [0 HEXKEIATEIbHOMY
OpoBOAsIIEMY MyTH OyaeT yxoauTh B 3emiro. CremoBaTenbHO, OOpaTHBIA TOK,
KOTOpBI OyAeT BO3Bpamiatbcs B ceTh uepe3 marHutomnpoBon YT mo HyneBomy
IPOBOY, OyJ€T MEHbIIE MPSAMOro TOKA, MOCTYIAOIIEr0 B CETh, COOTBETCTBEHHO M
BEJIMYMHA MPSMOr0 MAarHUTHOTO IIOTOKA CTaHET OoJblle BEIUYMHBI OOpPATHOTO
MarHuTHOIO IIOTOKAa, B pe3yjibTaTe 4ero B Mar"uronposone YT cyMMapHsIii
MarHUTHBIN MOTOK yke He OyJeT paBeH HyJIIO.

Bo3Hukmmi cyMMapHbIi MarHUTHBIM IIOTOK MHIYKTUPYET JJIEKTPUYECKANA TOK
BO BTOPHYHON OOMOTKE, KOTOPBIA MIPOXOAS Yepe3 MarHUTOIJIEKTPUUECKOE pelie
IPUBOJUT €ro B paboTy, a OHO, B CBOIO OUYEPE/lb, Pa3MBIKAET MOJBUKHbIE KOHTAKTHI
OTKJIKOYas MIEKTPUUECKYIO LICTIb.

YCTpoICTBO 3aIIMTHOTO OTKIIOYeHHs Iu(d(epeHIInaibHOTO TOKa HMEET B
o0uxofe © JApyrue Ha3BaHUs, Hamnpumep, AUPepeHlIranbHbIA BBIKIIOYATENb,
aBTOMATUYECKUH BBIKIIOYATEh AUPPEPEHINaTHLHOIO TOKA, YCTPOMCTBO 3aIIUTHOTO
OTKJItoueHUs. Takxke B pa3aMyHbIX TOKYMEHTAaX BCTPEUalOTCs pa3Hble abOpeBUaTyphl
nanHoro ycrporcrtsa, Hanpumep, ABT B 'OCT IEC 61009-1-2020, BAT B I'OCT
IEC 61008-1-2020; YAT B CII 256.1325800.2016; Y30 B IIYD n CIT 31-110-2003.
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OcHoBHbIMU XapakTepuctukamu Y T sBisitoTCSA:

- Ttun. B 3manuax moryT npumenarsca YT tuna «Ay», pearupyronme Kak Ha
MEePEMEHHbIE, TaK U HA MYJIbCUPYIOLIUE TOKH YTeUKH, WK Thuna «ACy, pearupyromnime
TOJIBKO Ha IMEPEMEHHBIC TOKM yTE€YKU. MICTOUHMKOM MYJIbCUPYIOLIETO TOKA YTEUYKH
MOTYT SBJSATbCS CTHUPAJIbHBIE MAIIUHBI C PETYJATOPAMU CKOPOCTH, PETYJIUPYEMBbIE
MCTOYHUKH CBETA, IEPCOHAJIbHBIE KOMIIBIOTEPHI U P.

- HOMHUHQJIBHBIM TOK - MaKCUMalbHBIM TOK Tipu KoTtopoM YT cmoco6HO
JUTHTEIIEHO paboTaTh, HE TEPSIsl CBOIO paboTocrmocoOHOoCTh. CTaHAApTHBEIMU, HanboIee
4acTO MCIOJb3yEMBIMU 3HAYCHUSIMHM HOMHUHAJIbHBIX TOKOB Y /[T, ucCnonab3yeMbIx B
AJIEKTPOYCTAHOBKAX JKUJIBIX M OOIIECTBEHHBIX 37MaHuil sBisitores: 10, 16, 25, 32, 40,
63A;

- muddepeHuanbHbpli TOK — MUHUMAJIBHBIM TOK YTE€UKH, Mpu KoTopoMm YT
MIPOU3BEET OTKIIFOUYCHHE dIEKTprudecKol 1ienu. JuddepeHmanbapii TOK — 3TO OJTHA
13 IIaBHbIX Xapakrepuctuk Y 1 T;

- HOMUHAJIbHOE HAIPsKEHHE — HarpsbkeHue cetu npu kotopoM Y AT cocobHo
JUTUTENIbHO paboTaTh, HE TEPsis CBOIO pabOTOCIIOCOOHOCTH;

- poa Toka (MOCTOSIHHBIN WJIM MIEPEMEHHBIN );

- YCIIOBHBIM TOK KOPOTKOT'O 3aMBIKaHUS — TOK KOTOPBIN KPATKOBPEMEHHO MOXKET
Beiiepkath YJIT 1o MomeHTa moka He cpaboTaeT aBTOMATHYECKUN BBIKITIOYATENb,
YCTAHOBJICHHBIN JIJISI 3aIHUTHI LIEMA OT KOPOTKOTO 3aMbIKAHUS.

Bri6op VT npousBoauTCS 10 CASAYIONUM KPUTEPUSIM:

- 110 HOMUHAJIbHOMY HAIPSKEHHUIO M TUIY ceTH. HOMHUHAIIbHOE HanpsKeHUE
YT nomxHO OBITH OOJTBIIE TMOO PABHO HOMUHAJILHOMY HAMPSHKEHUIO 3aIUTIIAEMOM
uM 1enu. J{ns onHodasHoil cetn tpedyercs asyxmnontocHoe YT, ana tpexdazHoit
CETHU — YETBIPEXIIOIOCHOE;

- 110 HOMUHAJIbHOMY TOKY. CornacHo ITYD ucnons3oBanue YT B rpynnoBbix
JUHUSAX, HE HUMEIONIMX 3allUThl OT CBEPXTOKA, 0€3 JOMOJHUTEIBHOrO arrapara,
00ecCIeunBaroIIero 3Ty 3alUTy He Aomyckaercs. M3 atoro ciaemyert, uto nepen YT
JOJDKEH CTOSITh aBTOMATHYECKHM BBIKIIOYATENh WM JPYrod ammapar ¢ (QyHKIHen
3aIIUTHI OT CBEPXTOKA, [0 TOKY KOTOPOTO HEOOXOAMMO BRIOUPATh HOMUHAIBHBIA TOK
YAT. Ilpu strom HOmuHanbHbIH TOK YT pomkeH ObITh Oojbile JUOO paBeH
HOMHUHAJIBHOMY TOKY YCTaHOBJICHHOI'O /IO HETO amnmnapara 3aiuiuThl (aBTOMAaTUYECKOro

BBIKJTFOYATENIS] WJIM APYTOTO anmapaTa ¢ GyHKIKEH 3alIUThl OT CBEPXTOKA);


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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- no gudpdepenumanbHoMy — TOoKy.  CTaHAApTHBIMH  BEJIUYMHAMU
muddepenuuansaoro toka YT ssmstores: 6, 10, 30, 100, 300, 500mA. YT
¢ muddepermuanpapiM TokoM 100, 300 m 500 MA nNpUMEHSIIOTCS I 3aIUTHI
oT moxapoB, ¢ auddepeHnmambHpiM Tokamu 6, 10, 30 MA - 118 3anUTHI

OT ITOPAKCHUS YCIIOBCKA SJICKTPUICCKUM TOKOM.

cepusa npouzBoAuTENL

iy

HOMUHaNbLHLIN TOK
\ B111-63 ’
50 A ol

HanpsaxeHue
T 2308- S0 cxema
’-____.lm 30MA sk J NOAKNOHEHUA
anddepeHunansHsii - 0603Ha4eHus
TOK
~) L
lr\.l A '—T'{
Sl

YCNOBHBIM TOK K37' \qu :
T™n ¥30 /-
KHonka «TECT» TeMNepaTypHbIiA AManasoH

(ctaHpapTHas ot -25 o +40)

14
{ Tun AC @ - ANS CUHYCOWAANbHOro
"t nepeMeHHoro Toka
14 4 Tun A = [NS NYNAbCUPYIOLWEro

M NOCTOSAHHOrO TOKa (M ANA CUHYCOMAANb-
S HOrO NEPEeMEeHHOro ToKa)

144 Tun B - NS NOCTOAHHOrO ToKa (M

e ANA CHHYCOWAANBHOIO NEPEMEHHOr0
P ———— TOKa U ANA NyNbCAPYIOLWEro NOCTOAH-
HOTO TOKa)

Pucynoxk 5. Mapkuposka Y /T

[Tpumensiemple Tumnbl YT GyHKIMOHAIBHO JODKHBI IpEaycMaTpUBaTh
BO3MOXXHOCTh MPOBEPKHU MX padboTocrnocooHocTH, mpoBepka YT (TectupoBanue) ajis
KUJIBIX OOBEKTOB JIOJDKHA TMPOBOAMTHCS HE PEXKE OIHOTO pa3a B TPH MeECHIa,
0 YeM JO/DKHA OBITh 3alMUCh B HWHCTPYKIMHM IO OJKCIUTyaTallMd TMPEATPUSTHS-

HU3TrOTOBUTCILA.
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YcranoBka YT,  HEWCTBYHOIIMX  HA  OTKIIOYEHHUE,  3alpeliacTcs
JJISl DJIEKTPONPUEMHUKOB, OTKIIFOYEHUE KOTOPBIX MOXKET IPUBECTH K ONACHBIM
MOCJEACTBUSAM: CO3JaHUI0 HEMOCPEACTBEHHOW yrpo3bl ISl KU3HU JIFOZEH,
BO3HUKHOBEHUIO B3PHIBOB, IMOKAPOB U T.II.

JIJisi cCaHUTApHO-TEXHUYECKUX KAOWH, BAHHBIX WM JYIICBBIX PEKOMEHIYETCS
yctanaBnuBath Y [T ¢ HoMmuHaMBHBIM (G epeHITHATBHBIM OTKITFOYAOITIM TOKOM JI0
10 MA, ecnu 111 HUX BBIJIENICHA OTAEIbHAS JIMHUS, B OCTAIBHBIX CITydasiX, Halpumep,
Ipy TPUMEHEHUU OJHOW JMHUHW JUIsl CAaHUTAPHO-TEXHUYECKOW KaOWHBI, KyXHH H
Kopugopa, cieayer mnpumeHatb YT ¢ HomuHanbHbIM auddepeHimaibHbIM
OTKJIIOYAOIMM TOKOM 110 30 MA.

Hns omunoxBapTupHBIX M0oMOB YT ¢ HOMHHANBHBIM AuQdepeHInaIbHbIM
OTKJIFOYAOIIUM TOKOM 10 30 MA pEeKOMEHAYETCs NMPEeyCMaTpUBaTh I TPYIIIOBBIX
JVMHUM, TUTAIOMUAX IITENCENbHBIE PO3E€TKA BHYTPU JOMAa, BKIIOYAs MOJBAIIbI,
BCTPOCHHBIE M TPUCTPOCHHBIE Tapaku, a TAKXKE B TPYNIOBBIX CETAX, MUTAIOIINX
BaHHbIE KOMHATBI, AYILIEBbIEC U CayHbI. J[JI1 yCTaHABIMBAEMBIX CHAPY KU LITEICEIIbHBIX
po3erok yctanoBka YT ¢ HoMuHanIbHBIM JUDPEpEeHIIMATBHBIM OTKIOYAIOIUM
TokoM 10 30 MA o0si3aTenbHa.

B 3manusix moryt npumensitbess Y30 Tuna «Ay», pearupyrompe Kak Ha
MIEPEMEHHBIE, TAK U Ha ITyJILCUPYIOLIME TOKU MOBPEXACHUN, HIIH «ACy», pearupyromnme
TOJIBKO Ha MEPEMEHHBIE TOKU YTEUKHU.

Kax Buano u3 xonctpykuuu YT (ecnmu peub maer HE 0 KOMOMHUPOBAHHOM
YCTPOMCTBE) B HEM OTCYTCTBYET 3allliTa OT CBEPXTOKOB M MpHU JIFOOOH CXeMe ero
NOAKITIOYEHUS  JOJDKHA  OBITh  MpeaycMOTpeHa  o0si3aTenbHas  yCTaHOBKA
ABTOMATHMYECKOTO BBIKJIFOUATEIIS, IS 3alUThI, KaKk camor ceTd, Tak U Y JIT oT TokoB
MEePErPy3KUA U KOPOTKOTO 3aMbIKAHUA.

Taxke HeoOxoauma mnepuoanuecKkas IpoBepka pabdoTocnocoOHoctu YT.
Cranmapramu [7, 8] ycTaHOBIEHO TpeOOBaHHE MO HAJTUYHUIO YCTPOMCTBA MPOBEPKU
pabotocniocoonoctu YT (kHomku). [IpoBepka paboTOCIIOCOOHOCTH OCYIIECTBISETCS
HaxxatueM KHoONKU « TECT». IIpu ee Haxxatuu B Y [T MCKYCCTBEHHO CO3Ja€TCSl TOK

YTEUKH, YTO JOJHKHO NMPUBECTU K OTKIrOUeHU0 Y T.
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YcTpoiicTBa 3alIMTHI OT AYroBoro npooosi uiau uckpenus (Y3 /111)

JlyroBoii mpoOOW WM HCKPEHHE — OJMH U3 aBapHMHBIX I0KapOOIACHBIX
PEKUMOB B DJIEKTPOCETSX.

B omnnume OT KOpPOTKMX 3aMbIKaHWWA, BO3HHMKAIOIIMN TIPU HCKPOBBIX
U AYTOBBIX pa3psiax TOK, OTPAHUYMUBAETCS CONPOTHBIEHUEM HAarpy3k, Ha KOTOPBII
HE PEArupyrOT aBTOMAaTUYECKHUE BBIKJIKOYATEIIN, HO 3a CUET JJIMTEIIBHOTO BPEMEHH €0
IIPOTEKAHMS, MOKET IPOUCXOAUTH BOCIUIAMEHEHNE U30JIALIMU IPOBOJA.

OnHOM W3 TJIABHBIX MPUYUH HCKPEHUS SBISIETCS OOJIBIIIOE TEPEXO0THOE
conpotusieHue (bIIC), B 00uxoae Ha3bIBAEMOE TaKXKE «IUIOXUM KOHTAKTOMY.
[Ipu BIIC Ha mepexone 3JEKTPUYECKOIO TOKA C OJAHOrO IMPOBOJHHMKA HA JPYTrou
oOpa3yeTcss TOCIENOBaTENbHAS WM TapajuleNibHas D3JEKTpUUEcKas Ayra Mexay
MIPOBOJAAMU WJIM KOHTAKTAMH.

BIIC yacTo BO3HHMKAET BCIEACTBUE NEPEKTOB U MOBPEKICHUMN, TPOU30LIEAIINX
IpU dKCIUTyaTauuu ooopynoBanus. Hanpumep:

- TOBPEXIEHUS H3O0JSALMUU KaOeysl TBO3ASIMH, MIypyNaMmH, 3aKUMaMu WIIU
P MEXAHUYECKOM BO3JIEVCTBUU JIPYTUMH IPEAMETAMH;

- TIOBPEXKACHUS U30JISIITUU KaOesel rppl3yHaMy B IOMAITHUMU JKHBOTHBIMU;

- U3JI0M Kabens (MpoBojia) MpU U3rudax WUiu MPU NOCTOSHHBIX MEXaHUUYECKUX
BO3/ICHCTBUSIX;

- CTapEHUE W30JISIIUH, MOBPEXKACHUS OT BO3ACHUCTBUSA TEMIIEPATYphl, BJArd,
APYTUX pa3pylarmux (GakTopos;

- YXyIIIeHUE KOHTAKTa M3-3a OCHa0JeHUsl 3aKUMOB, CTAPEHUS M OKHUCIICHUS
MIPOBOJAOB U T.J.

B moBpexnéHHON jkuie BO3HHUKACT Maylblid 3a30p, MpOOMBaeMbIi pabodrM
HaIpsHKEHUEM, TTIO3TOMY TOK MO TAKOMY KaOEeJo MPOoI0JKAET MPOTEKaTh, U OCTAETCS
OJIM30K K HOMHUHAJIBHOMY 3HAUYEHMIO, a 3HAYUT, ABTOMATHUYECKHUI BBIKIHOYATENb

Ha HEro He pearupyer.
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Ocnabnentpi MexaHuuecroe MepegapnesHbiA HenonHouBHHBINA
HKOHTAKT MOBpesIeHHe wabfens KOHTAKT
Kabiena
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Hedext NoBpesgeHHe MexaHuseckoe NospemaeHue CRpYTHA MEOL W
wabena rRBIFYHIMM MOBPEMAEHHE MM CTApEHKe ANOMHHNR
HIOAALMM HIOARLMHA

Pucynok 6. Bo3MoKHbIE€ TPUUUHBI UICKPEHUSI B DJIEKTPOIPOBOJIKE

B 3a30ope BO3HMKaeT AYroBOM pas3psll, COIMPOBOXKIAIOIIMNICA WHTECHCUBHBIM
BBIJICJICHUEM TEIJIa, YTO MPUBOJIUT K JATIbHEHUIIIEMY pa3pyIICHUIO U30JSIIUN KaOems u
€ro BO3rOPaHUIo.

[1pu GosbIIOM TTEPEXOAHOM COMPOTUBICHUH BOZHUKAET MPOIIECC IIUKINYECKOTO
00pa3oBaHMsl U TalllCHUS OHJIEKTPUYECKOW MIyrd, MNPOUCXOJUT 3HAUYUTEIIBHOE M
JUTATEIIBHOE BBIJACJICHUE TEIUIOBOU SHEPrur. BO3ZHUKAIOT JIMTEIbHBIE U YCTONYUBBIC
TEIJIOBBIC PEKUMBI PA0OTHI DJICKTPUUYCCKUX IIETICH, BCIECACTBHE YETO MPOUCXOIUT
paspyIIeHre U30JIAINH U 3aIUTHBIX 000JI0UEK, a TAKKE IMOCIIEAYIONIee BO3TOPAHHUE.

[To MexaHW3mMy BO3HUKHOBEHHMS, Pa3IMYarOT IOCJIEI0BATEIbHBIA JIyTrOBOU

npoOo, MapasieIbHbIN TyroBoi MpoOoi U AyroBoi MpooOoii Ha 3eMITIO.

L (nuHuA)
HATPY3KA
N (HeHTpans) .
1
1
PE (3azemneHue) "

Pucynok 7. Mexanu3M BO3HUKHOBEHHUSI TyTOBBIX MPOOOEB
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[Tog mnocnegoBaTeNbHBIM JTyTOBBIM MPOOOEM MOHUMAETCS AIEKTPUUYECKUIN
npo0oil M30sMK (MM BO3AYIIHOTO MPOMEXKYTKA), MPU KOTOPOM TOK MPOTEKAET
yepe3 Harpysky menw, 3amumaemon Y3JII1. TlocmenoBaTenbHbIil TyroBO TPOOOi
BO3HHKAET, MIPEXKJIE BCErO, B PE3YJIbTATE MOBPEXKICHUS IPOBO/IA UITU MIOTEPU KOHTAKTA
B IIOCJIEJOBATENBHOCTH C Harpy3kou. B 3TuX ciyyasix, BeIMYMHA TOKA MEHbILIE, YEM
paboyuii  TOK, W  ABTOMAaTMYECKHWE  BBIKIIOYATEIM WM  BBIKJIIOYATENIH
g depeHINaTbFHOT0 TOKa HEe CIIOCOOHBI ONPEAETUTh HEUCIPABHOCTh M OTKIIOYHUTH
3alUIIAEMYIO LIETb.

[TapannensHBIN 1yroBoi mpoOoit - 3T0 MPoOOM, MpPU KOTOPOM TOK MPOTEKAET
MEXIY aKTHUBHBIMM TPOBOAHUKAMH, TapajieIbHO Menu Harpy3ku. [Ipo0Goi
COMPOBOXKIAETCS MOSIBJICHUEM 3JIEKTPUUYECKON AYTH, CIIOCOOCTBYIOMIEH 3aMbIKaHHUIO
MPOBOJHUKOB. BennunHa Toka mpH mapajuieIbHOM MPo0O0e OMpeAesieTcs] MOTHBIM
CONIPOTHUBJIEHUEM LIeNU. B 3aBUCHUMOCTH OT TOro, KAKOM HOMUHAJIBHBIM TOK HMEET
aBTOMATUYECKUU BBIKIIIOYATENIb, MPOUCXOIUT (WM HE MPOUCXOJHUT) OTKIIOUCHHE
uenu. Ilpum 3arpyOneHHOl ycTaBKe TOKa cpadaTblBaHWS aBTOMATHYECKOIO
BBIKJIFOUATENS OTKJIFOYEHHE LIEH MPOUCXOIUT C 3aJEPIKKOM.

JlyroBoii mpo0oii Ha 3eMJTI0 — 3TO TPOOOH, TPU KOTOPOM TOK IIPOTEKAET MEKTY
aKTUBHBIM TIPOBOJTHUKOM U 3€MJICH B pe3yJIbTaTe 3aMbIKaHMsI (Da3HOTO MPOBOTHUKA HA
3€MJIIO WJIM HA BJIEMEHT BJIEKTPUYECKHU CBSI3aHHBIN C 3€MJICH.

YcerpolicTBo 3amuThl 0T AYyroBoro npooos (Y3/1I1) — HOBBIN Kiacc ammapaToB
3aIUThl AJEKTPUUYECKON CETH, NpPEIHA3HAYCHHBIM, B OTIMYHE OT APYTUX BHUIOB
ANEKTPUYECKUX 3AIIUT, UCKIIFOUUTENBHO IS MPENYNPEKICHUS U NPEIOTBPALICHUS
MOKapOB, BOZHUKAIOUIUX U3-3a JYTOBOTO MPO00s (MCKPEHHUS).

HekoropsiMu pa3zpaboTuMkamMu ATHX H3ACIUNA NMPUMEHSIETCS TakKe TEePMUH

«YCTPOMCTBO 3aIIUTHI OT ucKkpeHus» (Y3Uc).
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Pucynoxk 8. [Ipumepsbl yCTPOMCTB 3alUTHI OT JYTOBOTO MPOOOS pa3IMIHBIX
MIPOU3BOAUTENIEN

Y311 HOCUT UCKITFOYUTEIBHO TPOTUBONOKAPHOE HA3HAYCHHUE.

OcHoBHoM  3amauert  Y3JIII  sBnsgercss  CBOEBPEMEHHO  Paclo3HATh
BO3HMKHOBEHHE  I0KapOOMacHOr0 MCKPEHUsS M OTKIIOYHTH  3aAIUIIAEMYIO
IIEKTPUYECKYIO LEMb.

V3T CcKOHCTPYMpPOBAHO TaK, YTOOBI OMPEACITUTH TOSBJICHUE TyrOBOTO
(MCKpOBOTr0) pazpsifa W NIpepBaThb KOHTYp €HI€ Mepej TeM, KaK SHEeprusi B MecTe
HEHUCNPABHOCTHU JOCTUTHET 3HAYEHU, BEAYILNX K BOSHUKHOBEHHUIO IT0XKapa.

VY3II obecnieunBaeT aBTOMATHYECKYIO JUAarHOCTUKY KOHTPOJUPYEMOU
AIIEKTPUYECKON IIEMH W MpU BO3HUKHOBEHUHM HCKPEHHUS OTKIOYaeT e€ OT oOmien
IIATAOLIEN CETH.

Takum oOpazoM, 1esib TPUMEHEHUSI 3TUX YCTPOUCTB — 3TO MPEAYNPExKACHUE
M0’KapoB, BO3HUKAKOUIMX B NOMEUIEHUAX, 3JAHUAX M COOPYKEHUAX MO NPUUYHHE
HEUCTPABHOCTH 3JIEKTPOOOOPYIOBaHUS, MPOSBIAIOMIECHCS B BUAE AYTOBOrO IpooOos

(UCKpeHus).
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bonbmmacteo  Y3II  MCHONB3yIOT CXOXHE MPUHIUIBI  OOHAPYKEHUS
M0KapOOIacCHOTO HMCKPEHUSI B CETU. YCTPOMCTBO aHAJIU3UPYET COBOKYIHOCTh
MapaMeTPOB TOKA W HAIPSKEHUS CETH, XapPaKTEPHBIX U1 UCKPEHHUS: BEIWYHHY,
dbopMy, TOISIPHOCTH, TTPOJIOJDKATEITLHOCTh U TEMIT CIICIOBAHUS CKAYKOB. DTH CKAYKU
U JaroT uHpopMaluioo, 00pabaTbiBaeMy0 MOIYJIEM O00paOOTKH CHTHAJOB B COCTaBE
V3 AI1. BennunHa noay4eHHOTO CUTHAJIa CPABHUBAETCS C 3aIaHHBIM 3HAUEHUEM U [TPU
KQKJIOM TMPEBBIICHUH 3TOr0 3HAYEHUS IMOJAETCA HWMIYJIbC PETrUCTPUPYEMBIi
HakornureneM. [Ipu 1OCTHXKEHHH B HAKOIUTENE YCTAHOBJIECHHOIO YKCJa MUMITYJIbCOB
3aJIaHHOTO YPOBHSA TOAPAN (OPMHUPYETCS CUTHAJ, OTKIIOYAIONINI 3alUIIaeMyl0
JIMHUIO.

Baxunoii xapakrepuctukon Y3/II, sBnseTcs MOMEXO3alIUIIEHHOCTh, T.€.
OTCYTCTBUE HEXEJAaTeNIbHbIX (JIO)KHBIX) cpabaThiBAaHUN TpU  BKIIOYEHUU B
3aIUIIAEMYTO TIETTb Pa3TUIHBIX JIEKTPOIPHUOOPOB, HAIPUMED, MBLIECOCA, HICTOYHUKA
MATAaHUS C DJCKTPOHHOM KOMMYTALMEH, JBHUTAaTeNsl KOHJAEHCATOPHOIO MYCKa,
JIEKTPOHHBIX PETYISATOPOB (THPUCTOPHOTO THUIA) CHIIBI CBETA, (IyOPECIICHTHBIX U
TaJIOTEHOBBIX JIAMII, & TaKXX€ «HOPMAJbHO HMCKPSIIMX» PYUYHBIX AJIEKTPOOBITOBBIX
MHCTPYMEHTOB C JIBUTATEJSIMU KOJUIEKTOPHOTO THUIIA UCKPEHHUE B KOTOPBIX SIBIISECTCS
JIOITyCTUMBIM, HalipuMep APEb.

CTouT OTMETUTBH, YTO OTACJbHBIE AJIEKTPUUECKUE YCTPOMCTBA CaMU MOTYT
T€HEPUPOBATh BHICOKOYACTOTHBIE W CPEIHEYACTOTHBIE TOMEXH, KOTOphIE OYyIyT
pacno3HaBarbca Y3/II kak wucTouHuK wuCKpeHusa. Hampumep, THUPUCTOPHBIE
perynsitopbl ¢ ($a3oBbIM yIpaBlieHHEM 0€3 MMOMEXONOAAaBISIOMUX (QUIBTPOB;
pa3IMYHbIE YCTPOMCTBA, T€HEPUPYIOIINE BBICOKOYACTOTHBIE NTOMEXHU IMOBBIIIEHHOTO
YPOBHsI, CyIIECTBEHHO MPEBBIIAKOIIME HOPMBI Ha MoMmexosmuccuto. [Ipu Hammunmn
MEPEUNCIICHHBIX YCTPONUCTB, TPUXOAUTCS TNOO0 OTKAa3bIBaThCs OoT puMenenus Y 3111,
yBEJIMUMBasi PUCKU BO3TOpPaHUM OT HCKpeHwus, nubo orkirouyath Y3JIII Ha Bpems
UCIIOJIb30BaHUsl YCTPOMCTB, SABJISIOIIMXCS TE€HEPATOPAMU BBICOKOYACTOTHBIX U
CPEOHEYACTOTHBIX MIOMEX.

OcHoBHbIMU XapakTepuctukamu Y 3 /111 sBnstorest:

- HOMUHAQJIBbHBIA TOK — MAaKCUMaJbHbIi TOK mpu kotopom Y3II crocoOHO
JUTUTENIbHO paboTaTh, HE TEPSisi CBOKO pabOTOCIIOCOOHOCTh. B OCHOBHOM BBINTyCKaIOTCS
B IISITH MOAUGUKAIIMSX, B 3aBUCUMOCTH OT HOMUHAJILHOTO TOKa: 16, 25, 32, 40, 63A;

- HOMHUHAJIPHOE HANpsyKeHHE — HampsbKkeHue ceTu npu koropoM Y3

CIOCOOHO ITUTENBHO paboTaTh, HE TEPSISl CBOIO PabOTOCIIOCOOHOCTD;
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- YCHOBHBIﬁ TOK KOPOTKOT'O 3aMbIKaHUA — TOK KOTOpLIﬁ KpPaTKOBPEMCHHO MOKET
BBIICPIKATb Y3I[H J0 MOMCHTA IIOKa HE cpa60TaeT aBTOMATHUYECCKHUM BBIKJIFOYATCIIb,

YCTaHOBHeHHBIﬁ AJI1 3allIUThI OCTIKM OT KOPOTKOI'O 3aMbIKAHUS.
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1 — U3roTOBUTEND; 2 — MOJIEIIb; 3 — HOMHUHAJILHOE HAIPSIKEHUE; 4 — 4acToTa; 5 — HOMUHAJIBHBIN
TOK; 6 — YCJIOBHBIM TOK KOPOTKOI'O 3aMbIKaHUsI; 7 — CXeMa MOJAKIIOYEHUS; § — cXemMa MHANKALUH
COCTOSIHHSI IpuOOpa

Pucynoxk 9. Ilpumep mapkupoBku Y311

Boe16op Y3/IIT mpon3BoauTCs IO CIAEAYIOIIUM KPUTEPHSIM:

- 10 HOMUHAJIBHOMY HanpspkeHuto. HomunansHoe Hanpsbkenue Y3111 nomkHO
ObITH OOJIbIIE JIMOO PABHO HOMUHAJIBHOMY HAIPSKEHUIO 3alIMIAEMON UM 1EIH;

- MO0 HOMHHaJIbHOMY TOKy. Y3/III He 3ammmaer 3JIEeKTPUYECKYI0 CETh
OT IEepPErpy3Ku U TOKOB KOPOTKOro 3ambikanus. [loatomy nepen Y311 qoskeH cTosITh
aBTOMATUYECKUN BBIKJIIOYATENb WM JPYrol ammapar ¢ (QYHKIHMEH 3aluThl
OT CBEPXTOKa IO TOKY KOTOPOTO HEOOXOIUMO BhIOMpaTh HOMUHAIBHBIM TOK Y311
I[Ipu »stoM HomuHanbHBIN TOK Y3/II nomkeH ObITH OoJblIe JTUOO paBeH
HOMHUHAJIBHOMY TOKY YCTaHOBJICHHOIO JI0 HETO amnmapara 3alufuThl (aBTOMAaTUYECKOrO
BBIKJTFOYATENIS WJIM APYTOTO anmnapata ¢ pyHKIKEH 3alIiThl OT CBEPXTOKA).

Taxoxe npu Bei6ope Y3II criegyer oOpaTuTh BHUMaHUE HA HaTU4KMe (PyHKIUU
IpOBepKU pabOTOCIIOCOOHOCTH ycTpoiicTBa. HekoTophie MpOU3BOAUTENHN OCHAIIAIOT
VY311 kHONIKOM MPOBEPKU, OTACIBHBIC TPOU3BOAUTEIN B KOMIUIEKTE C YCTPOMCTBOM

INOCTABJIAOT CPCACTBO KOHTPOJIA B BHIAC ABTOHOMHOH BUIJIKH, MO3BOJISIFOIICH
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HMHUTHUPOBATh HCKPOBLIC paspAdbl, MU TaKUM o6pa30M OCYIICCTBJIATb KOHTPOJIb
q)YHKHI/IOHI/IpOBaHI/IH n3JCiInud MU OIpPCACIICHUE 30HBI €TI0 ﬂeﬁCTBHH, 4TO ABIACTCA

HCCOMHCHHBIM IMPCUMYIICCTBOM TAKUX allllapaTOB.

Pucynok 10.I1pumep Y31 B koMIIIEKTE CO CPEACTBOM KOHTPOJISI 30HBI
GyHKIIMOHUPOBAHUS

VYcranoBka Y3/II1 B rpynImoBbIX CETSX MUTAHUS CHCTEM NPOTUBOIIOKAPHOMN
3aIIATHl U B 3JIEKTPOYCTAHOBKAaX MEAUIMHCKOIO HA3HAYEHMS, MOJEPKUBAOLINX
KU3HEICSATEIbHOCTh OOJIbHBIX, HE JIOMYCKAETCsl.

VY3AII saBnsiercs emie OJHUM BHJIOM 3alIUTHl JJIEKTPUUECKHX LIETEH.
OHoO He 3aMeHsieT cOO0M pyrue anmaparhbl 3allMThl U HE OTMEHSIET HEOOX0IMMOCTH
IPUMEHEHUS B AIEKTPUUECKUX LEIMAX aBTOMAaTUYECKUX BBIKJIFOUATENEH U YCTPOUCTB
3aIIUTHOTO OTKII0UEeHUS UG (HepeHIINaTBFHOTO TOKA.

V3AII pexoMeHayeTcss YCTaHABIMBATH B OTHAEJIbHBIX TIPYIIIOBBIX JUHUAX
NUTaHMsI OCBEILEHUS U IITENCENbHBIX PO3ETOK ITOCIIE IPYTUX annapaToB 3auThl (AB,
YAT).

VYcranoska Y3/11 3anpeniaeTcs B AMHUAX CUCTEM MPOTUBONOKAPHOM 3aLUTHL,
a TaKKe AJIEKTPOIPUEMHUKOB, OTKIOYEHUE KOTOPBIX MOXET MPUBECTH K OIACHBIM
IIOCJIEACTBUAM: CO3JaHHUIO0 HEIOCPEACTBEHHOW yIrpO3bl Ui JKU3HM JIIOJEH,

BO3HHMKHOBCHHIO B3PLIBOB, ITIOKAPOB U T.[.
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YcrpoiicTBa 3amUThI OT NepeHanpsikeHus cetu (Y3II)

[lepenaapl HAMPSKEHUS B AIEKTPUUECKON CETH SIBJISIOTCS OJHON M3 OCHOBHBIX
INPUYUH BBIXOJIa U3 CTPOS SJIEKTPUUECKUX MPUOOPOB, MPUBOAIIMX B OTACIBHBIX
ciydyasx K moxkapy. OcoOEHHO OCTpO BOINPOC 3allIUThl  3JIEKTPONPUOOPOB
OT TMEpEMNajioB HAMpPSIKEHUSI CTOUT B KUJIBIX MHOTOKBAPTUPHBIX JOMax CTapou
MOCTPOMKH, a TaK K€ YACTHBIX >KWJIbIX JIOMaxX MOJKIIIOUEHHBIX K CTapbiM JIMHUSM
AJIeKTpoIepeaay.

VY CTpoiicTBO 3alIUTHI OT EPEHANPSIKEHUS WK PEJI€ HAMPSKEHUS — 3TO anmnapar
3allUThl, OCYIICCTBISIONINI HENPEPHIBHBI KOHTPOJIb BEJIMYMHBI HAMNPSHKEHUS
MUTAIOMIEH CETH C IENbI0 00eCIeUeHUs OTKJIIOYCHHS Harpy3Kd B Cydae BBIXOJa

3HAUYCHM HAIIPSKCHUS 3a YCTAHOBJICHHBIC IIPUACIIbI.

Pucynok 11. [Ipumepsl yCTpONCTB 3alUTHI OT IEPEHANPSHKEHUS Pa3IMYHbIX
MIPOU3BOJUTENECH

Ha3znauenne V3II  3akmrouaeTcss B 3alUTe  3JIEKTPOOOOPYAOBAHUSA
OT IIEpPENa OB HAIPSHKEHUS CETH KOTOPBIE MOTYT BO3HUKHYTH B CJIEICTBHE Pa3JIMYHbIX
(bakTOpOB TaKuX Kak OOpbIB HYJISA, Iepekoc a3 u T.1I.

Kak mpaBumno, Y3II cocTouT u3 ABYX OCHOBHBIX OJIOKOB: M3MEPUTEIHHOTO
Y UCIIOJIHUTEIIBHOTO.

IIpu momaue nHa VY]/III HanpsokeHHs W3MEPUTEIBHBIM OJIOK Ompeaesser
€ro BeIu4MHy. Eciii n3MEepeHHOe 3HaUYEHNE HAIIPSHKEHUS 3JIEKTPOCETH HE BBIXOIHUT 32
YCTaHOBJICHHBI B HACTPOWKAaX OUAana3oH 3HAYCHHH H3MEPUTEIbHBIA OJOK MOJaeT
CUTHAJ Ha HCIOJHUTENbHBIN ONOK (pene) KOTOpBIM 3aMbIKaeT CHUJIOBOM KOHTAKT,

BKJIFOYAsi TEM CaMbIM Harpy3Ky B CETb.
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Takum ob6pazom, YJIII ocyiiecTBiIsieT HENPEPhIBHBIA KOHTPOJb HAIPSIKCHUS
ANEKTPOCETU. B cilyyae CHWIKEHUS HAIPSDKEHUS HUXKE YCTAaHOBIEHHOTO MOpOra
VTV TIOBBIIIICHUS BBINIE YCTAHOBJICHHOTO B HACTPOMKAX MOPOTra M3MEPUTEIBHBINA OJIOK
MTHOBEHHO TIOJIa€T CHUTHAJI Ha WCHOJHUTEIbHBI MeXaHu3M (pelie) KOTOpBIil
OTKJIIOYAET DJJIEKTPOYCTAaHOBKY OT ceTu. [locie BOCCTaHOBIEHMS 3HAYECHMS
HampsDKeHUsT 10 JIOMYCTUMOTO — 3HAYEHMs, W3MEPUTENIbHbIM  OJIOK  4Yepes
YCTAHOBJICHHYI0O B HAaCTPOWMKAax  BBIAEPKKY  BPEMEHM  MOJAET  CHUTHAI
Ha WCIIOJHUTEIbHBIA MEXaHU3M, KOTOPBIM BHOBb BKIIFOUAET HATPY3KY.

CyniecTByIOT ClEeIyIOIIUE TUIIBI PEJIe HANPSKEHUMN:

-TIO THUITY JIEKTPOCETH: 0iHO(ha3HbIC U TpeX(a3HbIE;

-110 croco0y yCTaHOBKH: CTallMOHapHble U nepeHocHsie. [Ipu ycranoske Y3I1
BO BBOJHOM DJJIEKTPOIIUTKE OOECIEUYMBAETCS 3alllUTa BCEU JIIEKTPOCETH M BCEX
AJIEKTPONPUOOPOB, MoakIroueHHbIX K Hel. [lepeHocHbie Y311 npumMeHsitoTcs, Korja
€ro yCTaHOBKA B IIUTKE 3aTPyAHEHA UM HEOOXOAMMO 00€CIIeYUTh 0COObIE HACTPOIKHU
0 HAIPSDKEHUIO CETH JJIsi KOHKPETHOTO AJIEKTPOOOOPY T0BAHUSI.

B nHacrosiiee BpeMs CylIECTBYIOT YCTPOMCTBA 3ALUTHI OT MEPEHANPSKEHUS C
KOMOWMHUPOBAaHHOW 3aIUTON, TaK Ha3bIBA€MbIC BOJIBT-aMIIEPHBIE peJie, KOTOPHIC
KOHTPOJIMPYIOT KPOME HAIPSLKEHUS CETH, €I€ U TOK B CETH, 3aIUIIAs] TEM CaMbIM
CeTh, KaK OT IEPEINagoB HANPSHKEHUSA, TaK U OT NEPErPY3KH, T.€. TOMOITHUTEIBHO
BBITIOJIHAET (DYHKIIMIO OTPAHUYUTEINSI MOUTHOCTH.

Heob6xoaumo 3HaTh, 4TO BOJIBT-AMIIEPHOE pejie He 00eCeurnBaeT 3aluTy CeTH
OT KOPOTKOTO 3aMbIKaHHSA ¥ HE MOXET 3aMEHUTh CO0O0W aBTOMATUYECKHMA
BBIKJIFOYATEb.

Baxnoit xapakrepuctukoit Y3II siBnsieTcsi HOMUHAIBHBIN TOK.

HomunanbHbii TOK — 3TO TOK, KOTOphik Y3II cmocoGHO mporyckaTh depe3
ce0s1 B TEUCHHE JJTUTEIILHOTO BPEMEHU COXPaHSIs IIPH 3TOM CBOIO PabOTOCIIOCOOHOCTD.
CranpapTHeIMH, HanOosee PACHpOCTPAHCHHBIMU 3HAYEHUSIMA HOMUHAIBHOTO TOKa
V3II snsrores: 10; 16; 25; 32; 40; 50; 63 A.

Homunaneheiii Toxk Y3II onpezaensercs Mo cyMMapHOMY TOKY Harpy3Ku WJIU
MOIITHOCTH BCEX JICKTPOMPUOOPOB, MOJKIIOUYAEMBIX B 3AIUIIIAEMYIO CETh.

[TonyunB paccunTaHHOe 3HA4YCHHE TOKa, BbiOMpaem Y3II ¢ Ommwkaimm
OOJIBIIIMM CTaHAAPTHHIM 3HAYEHHEM HOMUHAILHOTO TOKA.

Heob6xonumo yuuthiBath, uTo Y3II He 3ammimaeT 3JIEKTPOCETh OT TOKOB
neperpy3ku U TOKa KOPOTKOrO 3amblKaHUs, mo3TomMy camo Y3II 1omkHO OBITH

3alMUIICHO OT HUX YCTAHOBJICHHBIM IIOCJICAOBATCIIbBHO C HHM dBTOMATHYCCKHUM
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BbIKITItouareseM. [loatomy HomuHanbHbINA TOK Y3I1 HE0OX0AUMO MPUHUMATH UCXOJS
13 HOMHMHAQJIBHOTO TOKa aBTOMAaTHYECKOIO BbIKJIIOYaTens. [Ipu 3TOM HOMUHAIBHBIN
Tok Y3II nomkeH ObITh OOJbIIE WIM PABEH HOMHHAIBHOMY TOKY YCTAHOBIJIEHHOTO
JI0 HErO aBTOMAaTUYECKOTO BBIKIIIOYATEIIA.

V311 MOryT HIMETh HECKOJIBKO HACTPOEK:

- yctaHoBKa mopora cpabarbiBanus Y3Il mo makcUMalbHOMY 3HA4YE€HHIO
HanpspkeHust (Umax) - ycTaHaBIMBAeT MAKCHUMAJbHO JIOMYCTUMOE 3HA4YCHHE
HaIIpSDKEHUST  DJIEKTPOCETH, TNPEBBIIIEHUE KOTOPOrO NPHUBEAET K OTKIHOYEHUIO
HarpysKu;

- ycraHoBKa mopora cpabateiBanus Y3Il mo MuUHUMaIbHOMY 3HAYCHHIO
HanpsokeHuss (Umin) - ycTaHaBiMBaeT MHHHMMAJIBHO JIOMYCTUMOE 3HAYCHHE
HaIpsSDKEHUST DJIEKTPOCETH, CHHM)KEHUE HAIPSDKEHHUST HUXKE JTAaHHOTO 3HAYCHHS
IIPUBEJIET K OTKJIIOUYECHHUIO HArPY3KH;

- YCTaHOBKAa BPEMEHH 3aJI€PKKH BKIIOUEHUS — BpeMms, depe3 kortopoe Y 3II,
IIOCJIE OTKJIIOYEHHUS HAIPY3KH, IOBTOPHO €€ BKJIKOYUT IIPYU BOCCTAHOBJICHUU 3HAYCHUS
HaIlpsDKEHUST CETH B YCTAHOBJIEHHBIX INpeaenax. Bpems 3aiepKKy BKIIOYECHHS

ANEKTPONPUOOPOB BEIOMPAETCS B COOTBETCTBUU C PYKOBOJICTBOM IO IKCIUTyaTallUH.

— Y Y sty

BHEIKYeHHA 22“B 4 4 5 5 . DOIRTEFIeHHA

HaI‘py’.':lICE[_ IIHTAHHAA PEHB_
R T L L =t

Brirmouarens KOHTPOJIA
MAKCHMAJEHOTO HAIPAHEHITA .

Hl 7 (B aEVoL N

. contro
BN,
HATPY3KH

Tpexpaspammsnit
Brirmouarems xomTpona HEIHEATOD.

MHHHMAJIEHOID HAIIPARCHHEA.

Umin(B) Umax(B)

Perynarop sagepxrm

BpeMeHH aBTOMATHIECKOTO 230
BETIOYCHHAA IOCTE ABAPHH. 220

Perynarop MakcEManEHOIO
HANPAKEHAA OTKIIIeHHA.

Peryaarop mumammanesoro
HANPAMKEHAA OTHK/IIIeHHA.

KEaemver nogxmoaenns
HarpysKH

Pucynox 12. [Ipumep MapKUpOBKH YCTPOICTBA 3alIUTHI OT NEpEHANPsKEHU (perie
HaIpPSKEHMS)
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KonuyecTBo 1 crmocoObl HACTPONKUA MOTYT OBITh PA3JUYHBI JIJIS1 PA3HBIX THUIIOB
V3II. O6wuno, HacTpoiika Y3II ocymiecTBaseTcss ¢ IOMOIIBI0 TTOBOPOTHBIX
PEryJINPOBOYHBIX PYUEK.

CpaBHEHHE alapaToB 3allUTHl 3JIEKTPUUYECKONM CETH MO OTKIKYarolel
CIIOCOOHOCTH

PaccmoTpum pasnuily B paboTe M BO3MOMXHOCTSIX OTKIIOUEHHUS Pa3TUYHBIX
anraparoB 3allUThl DJIEKTPUYECKHX Liened. B HacTosimiee Bpems, €CThb MHOIO
KOMOMHHMPOBAHHBIX YCTPOMCTB 3aAIMTHI IIEKTPUUECKUX CETEH, T.€. COBMEIIAIOIINX B
cebe HEeCKOJIbKO 3aIUTHBIX (PyHKIUN. 31€Ch MBI pACCMOTPUM HE KOMOMHUPOBAHHBIC
anmapaThl 3alUThI, BBIMOIHSIONINE TOJIBKO OJIHY (PYHKIIHIO.

[IpyunHaMu MOXKapoB OT JJIEKTPOYCTAHOBOK MOTYT SIBIIATHCS: KOPOTKOE
3aMbIKaHUE, T[eperpy3ka, TOKM  YTEUKH, JyroBble MpoOou  (MCKpeHue),
IIEpEHAIPSKEHUE.

JIns  3amuThl  DJIEKTPUYECKUX CETEHW, B HACTOSILIEE BpeMsl, SBISIOTCS
oOs3aTenpbHbIME K TpuMeHeHnio AB u V]IT. Otu anmapaTsl 3apeKOMEH10BaIu ceOs
KaKk HajexkHble U APQPEKTHUBHbIE CpPEACTBA  MNPEJOTBPALICHUS  IOXKAPOB
OT 3JIEKTPOYCTaHOBOK.

AB 3ammmiaer 3JIEeKTPUYECKYIO CE€Tb OT TOKOB KOPOTKOIO 3aMbIKAHMS
Y IIEPErpy30K IIEKTPUUECKOU CETH.

VAT 3ammmaer dJIEKTPUYECKYI0 CE€Tb OT II0KapoB B pE3yJbTaTe
BO3HUKHOBEHHUS TOKOB YTECUKHU.

CrenyeT OTMETHUTh, UTO B HACTOSILIEE BPEMS 3aLIUTYy OT MHOTMX HEraTUBHBIX
(GakTOpoB, BBI3BIBAIONIMX  BO3TOpaHME B  DJJICKTPUUECKUX  CETSAX, BMECTE
¢ npuMeHenueM AB u Y/IT, oTyacTu pemarT OpraHu3aiMOHHbIMU MEPONIPUATHSMM,
IIPOU3BOIMMBIMM HA 3TAIE IPOCKTUPOBAHUS IIEKTPUUECKUX CETEH, IPU UX MOHTAXKE
U NpU dKcIutyaTanuu. Mcnonabs3yoTes Takue Mephl, Kak 3a3eMJIeHre, YKIIaaKa Kaoess
B KOopoOa, YBEJIMYEHUE PACCTOSHUS MEXKIY [MPOBOJHUKAMHU, TNPUMEHEHUE
CHELHABHBIX COCAMHUTEIbHBIX YCTPOUCTB (KIEMMHBIX KOpPOOOK U ap.) u T.4. s
3aIIMTBI OT NEPErPYy30K NPOU3BOIAT IMPABWIBHBIM pacCUeT INEKTPUUECKUX CETER
Y Harpys3KH.

Onnaxo AB u Y/IT u3HauanbHO HE OBLIM MpeIHa3HAYEHBI JJIs PacliO3HaBaHUS
MCKPEHUS U OTKJIIOYEHHUS LEIU B CIy4dae ero nossieHus. Mickpenne He pacnio3HaeTcs
AB wnmu YT, NOCKOJIbKY NPU MCKPEHUH HE MPOUCXOAUT HU YBEIMYEHUE CPEIHETO

3HA4YCHHA TOKA B ICIIN, HU €T0 YTCUKA HAa 3CMJIIO.
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[Ipr mnocienoBaTebHOM HWCKPEHUM TIOJHOE CONPOTUBIICHHE «IUIOXOTO
KOHTAKTa» YMEHBIIAET TOK HArpy3KH U JEPKUAT STOT TOK HUKE MTOPOra OTKIFOUCHUS
AB. CoOTBETCTBEHHO, 3TH CPEJCTBA 3AIIUTHl OT HEraTUBHOI'O JEUCTBUS BBICOKOIO
3HAYeHUs] TOKa He cpabarbiBaioT. [lpu mapamiensHOM HCKpEHUH MeExXIy (aszoi
U HEUTPAIbHBIM IIPOBOJOM TOK OIPAHUYEH IIOJHBIM COINPOTUBIICHUEM LENHU
u cpabareiBanue AB u YT 3aBUCUT OT CTENEHH UCKPEHUS, OJIHAKO B MOJHOH Mepe
HE rapaHTUPYETCS.

CoOOTBETCTBEHHO, PEICHHE 3aJaud PAclO3HABAHMS UCKPEHUSI U OOecrieueHus
3alIUTHI OT TI0’KapOB, BEI3BAHHBIX HCKPEHUEM, JOJHKHO 00€CIeUNBATHCSI HOBBIM TUIIOM
YCTPOMCTB, ()YHKIIMOHATBFHO U TEXHUYECKH OPUEHTUPOBAHHBIMHU Ha TaKyIO 3ajady.
Taxum yctpoiictBoM siBnsgetcsa Y 3111

VY3AII 3amumaer 3JeKTPUYECKYIO CEThb OT ITOXKApPOOIACHOTO MPOSBICHUS
JyTOBOTO MIPOOOS (MCKPEHHS).

Eme omaum  (QaxkTopoM, KOTOpBIE MOXET TMPUBECTH K  MOXKapy
OT JJICKTPOYCTAHOBOK, SIBJIAIOTCS KOJICOAHHSI HANPSIKEHHS SJCKTPUUECKON CETH.
[IprueM, OMacHOCTh MOXKET HECTU KaK MOBBIIIEHHOE HAINPSKEHUE, TAK U MOHM)KECHUE
HaIpsKEHUS.

AB, YT, Y311 He 3amumaroT 31eKTPUIECKYIO CETh OT OMACHBIX KOJIeOaHUN
HaIpsDKEHUs CeTU. DTy 3aAa4dy BeinoHser Y311

V311 3amumaeT 3JeKTPUUECKYI0 CEeTh OT KOJeOaHWW HampsDKEHUs, KOTOpbIe

MOTYT IPUBECTHU K BBIXOJY U3 CTPOS AJIEKTPOIPUOOPOB U UX BO3TOPAHMUIO.

DOYyHKIMOHAJbHbIE BO3MOKHOCTH AaNNapaToB 3allUThl JIEKTPUYECKUX
ceTei.

Tabmnuma 2
OyYHKIIMOHAIBHBIC BOBMOYKHOCTH aNapaToB 3allUThI JICKTPUYECKHUX CETEH

Anmnapar 3auThbl
YcrpoiicTtBo VeTDolcTBO
ABapHiiHbIii . YCeTpoiicTBO 3aIMTHI | 3ALIUATHI OT P
UM ABTOMATHYECKHUH 3AIUTHLI OT
p auddepeHIUAIBHOTO AYIroBOIro
BbIKJIIOYATENDb (AB) nepeHanpsiKeHust
Toka (YIAT) npooos
(V3T (Y31I)
He
KopoTtkoe OobecneunBaer He oGecneunBaer He oGecneunBaer
3aMbIKaHHUE 3alUTy 3aIIUTy obecneaRacT 3aIIUTy
3aIIUATY
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Anmnapar 3auThbl
Yerpoiicrso YcrpoiicTtBo
ABapHiiHbIii . YCeTpoiicTBO 3aMTHI | 3ALIUATHI OT P
UM ABTOMATHYECKUIH 3alllUTHI OT
p auddepeHIUAIBHOTO AYIroBOIro
BbIKJIIOYATEb (AB) nepeHanpsiKeHust
Toka (YT) npoodos R 1)
(Y34II)
He
O6ecneunBaer He oGecneunBaer He oGecneunBaer
[Teperpyska - - obecrieunBaeT -
y y 3aILIUATY y
He
He o6ecnieunBaer O0ecneunBaet He o6ecnieunBaer
VYTeuka Toka SamT -~ o0OecrieunBaeT samT
y y 3aILIUATY y
HyroBoii
po0oii He oGecneunBaer He oGecneunBaer O6ecneunBae | He oOecnieunBaer
nocieaoBaTe 3aLUTY 3aLUTY T 3alIUTY 3aLUTY
JIbHBIN
He B monHo# Mepe
Jyrosoii o0ecrieynBaeT 3aIuTy.
npoboi MoskeT cpaboTath He obecnieunBaet ObecneunBae | He oGecrieunBaer
rapajuieIbHbI CJIHILIKOM II03HO 3aLUTY T 3aLIUTY 3aIIUTY
i (pu OTrpaHUYEHHOM
toke K3)
He B monHo# Mepe He B nosiHOM Mepe
N obecreunBaeT 3aluTy. obecrniednBaeT
HyroBoii
0060i MosxeT cpaboTaTh 3aIIUTY. O6ecneunBae | He oOecnieunBaer
Haz MILIO CJIUIITKOM TIO3]THO Mosxer He cpaboTaTh T 3aIUTY 3aIIUTy
(pu OrpaHUYEHHOM (Tpu UMITYJIBCHOM
toke K3) XapakTepe UCKPEHHUs])
He
[Tepenassr He oOecnieunBaer He oOecnieunBaer O0ecnieuuBaert
HaIpsHKSHUS 3aIIUT 3aIIUT obecneaRacT 3aIUT
P y y sanmTy y

N3 Tabmuipl 2 BUIHO, YTO HU OJMH M3 allllapaToOB 3allUThl HE 3alUIIAET

QJIICKTPHUYCCKYIO CE€Th OT BCEX BO3MOKHBIX aBapHﬁHLIX PECIKHUMOB. I[JI}I oOecrneueHus

MaKCUMaJILHOU

anmnaparsl

3alIUThI

3aIlMTHI,

DJIEKTPUYECKON

paboTaroiue

Ha

HEHUCIPABHOCTH IEKTPUUYECKON CETH.

oOHapyXeHue

pa3HbIX

CCTH HCJICCOO6p8,3HO HCIIOJIB30BaTh

IIPU3HAKOB

[Tpumenenune Y3/II1 u Y3II He oTMeHsIeT HEOOXOAMMOCTH UCTIONb30BaHus AB

u VIT.

Takum 06p&30M, CClIM PaACCMOTPETh BAPHUAHT MCIIOJIb30BaHUSA BCCX BHJI0B

3aIIUTHI ANEKTPUUYECKON CETU OT/ACIbHBIMU YCTPOUCTBAMHU (BBIMOIHSIOIIMMU TOJIBKO
0JIHY (PYHKITHIO), TO HEOOXOIMMO YCTAaHOBUTH YETHIPE PA3HBIX ammapara 3anuThl: AB,
VAT, Y3AII, Y3IL.
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B nacrosiee Bpems pacnpocTpaHeHbl KOMOMHUPOBAHHbIE annapaThl 3allUTh,
KOTOpbIe OOBEOUHSIOT B OJHOM KOpPIIyCE€ HECKOJIbKO ycTpoiicTB. Hampumep,
nuddepeHIanbHbple aBTOMAThI, KOTOPhIe O0BbEIUHIIOT (GYHKIMM aBTOMATHYECKOTO
BBIKJTIOYATENIS U yCTPOMCTBA 3auThl AuddepennnansHoro Toka. KomOuHupoBaHHbIe
YCTPOWCTBA MO3BOJISIIOT ONTUMHU3UPOBATh M YIPOCTUTh MPOESKTUPOBAHUE U MOHTAX

QJICKTPHUICCKHUX HIUTKOB.

TepMonHINKaTOPBLI

OnHon u3 HauoOoJee pacrpoCTpaHEHHBIX MIPUYUH M0apoB
OT 3JIEKTPOYCTAHOBOK SBJISIETCSI NEPETrpeB KOHTAKTHBIX COECAWHEHUNW W JPYrUX
anemeHToB. [lokapoomacHble  pEKHUMbl  BO3HUKAIOT  BCJIEJICTBHE  OOJBIIOTO
NIEPEXOAHOTO COIPOTHUBIICHHMS], & TAKXKE IEPErPY30K.

TepMouHAUMKATOPHBIE MaTepUaabl NPEAHA3HAYEHBI JJISI BU3YaJbHOTO WU
dororpauyeckoro KOHTPOJISI U M3MEPEHHUs TeMIepaTypbl, T.. pe3yJbTaThl
WU3MEPEHUN MOYKHO IIPEACTABUTHh B BU3yaJIM3UPOBAHHOM BUJIE.

IIpy  [DOCTMKEHMM MaKCUMaJIbHOM TEMIIEpATYypbl TEPMOMHAUKATOPHBIN
MaTepHall pacIuiaBisieTcsl K HEOOpaTUMO MEHSIET CBOM LIBET.

TepMonHaUKAaTOpPHl MOXKHO HCHOJB30BaTh Kak JIOKa3aTeldbCTBO (hakTa
JNOCTHXKEHUSI  ONpPE/CNIEHHONM MaKCUMAaJlbHOM TeMIeparypbl, T.K. pe3yJbTaThl
U3MEPEHUSI SIBISIOTCA HEOOPATUMBIMHU.

Meron wu3MepeHuss TeMIlepaTypbl C TOMOIIBIO TEPMOWHIUKATOPHBIX
MaTe€pUaJIOB OTJIMYAETCS IMPOCTOTOM, IKOHOMUYHOCTBIO, MAJIOM TPYAOEMKOCTHIO,
BO3MOXKHOCTBIO OIEPATUBHOTO TMOJYYEHHsI JIOCTATOYHO TNOJHOW HH(OpManuu
0 TEIUIOBOM PEKUME 3IEMEHTOB JIEKTPOOOOPYIOBAHUS.

TepMOMHIMKATOPBl MMEIOT HECKOJBKO HCIOJHEHUN: TEPMOMHANKATOPHBIE
HAKJIEUKU ¥ TEPMOUHANKATOPHBIE KPACKH.

KoHnTpacTHOCTh 1IBETOBOTO mepexoja OOeCreunBaeT JIETKOE paclo3HaBaHUE
aBapUIHOTO MEpEerpeBa.

TepMOMHIMKATOPBI COXPAHSIOT CBOM LIBET U MAPKUPOBKY Ha MPOTSKEHUHU BCETO
CpOKa CITy>KOBl.

TepMouHIUKATOPHBIE ~ HAKICHKM  TPEICTABISAIOT  COOOM  TMOMJIOKKY
Ha CAMOKJIESIIENWCs OCHOBE C HAHECEHHBIM TEPMOMHJUKATOPHBIM MOKPBITHEM.
MartepuasioM MOMJIOKKA MOTYT ObITh Oymara, (oibra Wid TOJMMEpPHAas TUICHKA.
Jlnst mpenoxpaHeHus TEPMOMHIMKATOPHOIO MOKPBITUS OT BHEIIHUX BO3JEHCTBHMA

MMOBEPXHOCTH U3/ICJIHS MOKPBIBAIOT 3aIIUTHOM IICHKOM.
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[Ipy nocTmxkeHWu 3aAaHHON TeMIlepaTypbl MHIMKATOP HEOOpPATHUMO MEHSET
CBOM IIBET.

TepMouHMKaTOPHBIE HAKJIEHKH MOTYT OBITh Pa3IMUYHOIO pazMepa U (HOpPMBI,
B 3aBHCHUMOCTH OT 3aJja4ll UMETh Pa3HbId MOPOT CcpadaThIBaHMS, UMETh HECKOJBKO
TEPMOYYBCTBUTEJILHBIX METOK C Pa3HbIM IIPECIOM CpadaThIBaHUSI.

TepMouHIUKATOPHBIC HAKICHKHA MOTYT OBITh OJTHOMO3UIIMOHHBIMHU, T.€. UMEIOT
OJIHY WHJUKAIIMOHHYI0 METKY WU MHOTOIIO3UIIMOHHBIMH — MMEIOIINE HECKOJBKO

HHIWNKAOWMOHHBIX MCTOK, HACTPOCHHBIX HA PA3HBIC TCMIICPATYPhI.

no
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MOCHE

Pucynok 13. [IpuMepbl TEpMOMHANKATOPHBIX HAKIIEEK PA3TUYHBIX
MIPOU3BOUTENECHN

[IpruMeHeHne OQHOMO3WLMOHHBIX TEPMOMHIWKATOPHBIX HAKJIEEK IO3BOJISET
KOHTPOJMPOBATh MAaKCUMAJILHYIO TEMITEpaTypy Ha 3JIEMEHTE AJIEKTPOOOOPY T0BaHMUS.

[IpumMeHeHne MHOTOMO3ULMOHHBIX TEPMOUHIUKATOPHBIX HAKJIEECK MO3BOJISIET
ONPEAEIISAThH TEMIIEPATYPY 3JEMEHTA AIEKTPOOOOPYI0BAHUS Kak
cpeaHeapuMETHIECKOE MEXKY MOCIIEeIHEH METKON, M3MEHUBIIICH 1IBET, U MEPBON —
HE U3MEHUBIIIEH.

TepMOMHAMKATOPHBIE KPAaCKH, B OTJIMYME OT TEPMOUHIAMKATOPHBIX HAKJIEEK,
MOXHO HAHECTH Ha TIOBEPXHOCTH WM DBJEMEHTHI 3JIEKTPOOOOPYIOBAHWS,
HEJIOCTYIHbIE 11 YCTAHOBKM TEPMOMHJMKATOPHBIX  HAKIEEK, HaIpuMep,
OpyU  CIOKHOM KOH(QUTypallud WJIM OTPAHUYEHHOM IMPOCTPAHCTBE BHYTPHU
ANEKTPUYECKUX IUTKOB. Kpacku MOKHO HAHECTH HA MMOBEPXHOCTh KOHTPOJIUPYEMOTO
aieMeHTa 0Oojiee TOHKUM CIIOEM, B pe3yjibTaTeé Yero BO3pPaCTaeT CKOPOCTb

cpabaThIBaHUS.
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Pucynok 14. [Ipumep ncnofHEeHHs] TEPMOUHANKATOPHBIX KPACOK

TepMOMHUIUKATOPBI TNPUMEHSIOTCA Ui KOHTPOJS TEIJIOBOIO PEKHMMa
AJIEMEHTOB AJIEKTPOYCTAHOBOK.

TepMonHAMKATOPHl MPUMEHSIOTCS JJIsI OOHAapyXeHHUsS U  PETUCTpallUH
IIEPErpeBOB 3JIEMEHTOB 3JEKTPOOOOPYAOBAHUS WM SJICKTPONPOBOAKH, B IEPBYIO
ouepeib, BOIN3H AIEKTPUUECKUX KOHTAKTOB, KOHTAKTHBIX COCIMHEHHA.

TepmonHAMKATOPHI HE TPEOYIOT CIIEHUAIBHOTO TEXHUYECKOTO 00CITy>KUBAHUSL.

3amuTe MOANeXKAT  DJIEMEHThl  DJIEKTPOOOOPYIOBaHMS, M  KOTOPBIX
HOPMATHUBHO-TEXHUYECKUMHU JOKYMEHTAMHU YCTAHOBJICHbI HAUOOJIBIINE JTOMYCTUMBIE
TEMIEPATypPbl HATPEBA, a TAKXKE JIEMEHTHI 3JIEKTPOOOOPYIOBAHNUS, IEPETPEB KOTOPHIX
MOJKET MPUBECTU K aBApUU WM BO3TOPAHUIO (HE3aBUCHUMO OT HAJIWYHUS TPeOOBaHUM
HOPMATUBHBIX JOKYMEHTOB).

TepMonmHAUKATOpPHI ~ HAHOCAT  HA  DJIIEMEHTHI  3JEKTPOOOOPYAOBAHHUA,

noaJjicKamue KOHTPOJIIO TCIIJIOBOT'O COCTOAHMS.



73

Pucynox 15. [Ipumep ucnoap30BaHMs] TEPMOMHAMKATOPHBIX HAKIIEEK JJIs1 KOHTPOJISA
TEMIIepaTypbl KOHTAKTHBIX COEIUHEHUN

[Topor cpabaTbiBaHUSI TEPMOUMHAUKATOPOB BBIOMPAETCSA UCXO/S U3 TPEOOBAHUM
HOPMAaTUBHO  TEXHUYECKOW  JOKYMEHTAllMd JJii  KOHKPETHOTO  3JIEMEHTa
AJIEKTPOOOOPYNOBAaHMS, TEXHUYECKHX  XapaKTEePUCTHK M  PEXUMOB  palbOThI
3IIEKTPOO0OPY TOBAHHUS.

Tak xak TEPMOMHAUKATOPHI HE SBISIOTCS BOCCTAHABIMBAEMBIMU H3ECIUSIMU,
Ioclie perucTpaly UMHU IeperpeBa CcpabdOoTaBIIME TEPMOUHIUKATOPHI MOAJEKAT
3aMEHE Ha HOBBIE.

Heo0x0auMO KOHTPONHMPOBATH CPOK HCIOJb30BAHUS TEPMOUHIUKATOPOB.
[Ipu ucTeyeHnn cpoka UCTIOIb30BAHMUS, TEPMOMHIUKATOPBI HEOOXOIUMO 3aMEHUTH Ha
HoBble. [loce 3aMeHsbI clienaTh OTMETKY B JKypHAJIe.

TepMmounaukaTopsl SABIISIOTCS HEBOCCTAHABIMBAEMbIMU u
HEPEMOHTOIIPUTOAHBIMU  H3AenusMu  (mokpeiTuamu). llpu  cpabaTeiBaHuU
TEPMOHMHIUKATOPA, €r0 CIEAYeT yIAIUTh U 3aMEHUTh Ha HOBOE U3JIeNue (MIOKPHITHE).
OxpaimBaHue TEPMOUHIUKATOPHBIX METOK B Pe3yJIbTaTe BO3ACUCTBUS TEMIIEPATYPHI

HEOOpaTUMO.

Tepmocucremsl
TepmocucTeMbl NpeAHa3HAYEHBI 1JI1 pAHHETO0 aBTOMAaTHYECKOTr0 OOHAPYKEHUS
MOXKAPOOIACHBIX CHUTyallud, BO3HUKAIONIMX BCJIEACTBUE IE€perpeBa 3JIEMEHTOB

AJIEKTPOYCTAHOBOK: KOHTAKTHBIX COCIWHEHUH, TIPOBOJIOB, Kabee (B T.4. KOHIIEBOU
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apMaTypbl) W IIHH, S3JEKTPUUECKHUX almlapaTroB, BBOJHBIX pPaclpeAeTUTEIbHBIX
mKkagoB, IIUTOB C BJIEKTPOOOOPYAOBAHUEM, HWHOIO  DJIEKTPOOOOPYI0BAHUS
U WX DOJEMEHTOB, TJ€ BO3MOXXHO TPEBBINIEHUE TEMIIEPATypbl O000PYIOBaHUS
B HEIITATHOM peXUME paOOThI UITH TIPH MOSBICHUN JeheKTa.

Cucrtempl OCYIICCTBIISIIOT HEMPEPBIBHBIM KOHTPOJb TEMIIEPATyphbl HArpeBa C
CUTHAJHM3aIlMeil 0 MPEBBIICHNN YCTAHOBJICHHBIX MIOPOTOB M Tiepeaadelt nHdopMamuu
Ha MyJIbT IEHTPAIM30BAHHOTO HAOIIOICHYSI, T/I€ OCYIIECTBISICTCS MPUEM TPEBOXKHBIX
W3BENICHU 00 OOHAPYKEHHBIX MEPEerpeBax ¢ JaTYUKOB, OTOOpaKeHHE (MHIUKAIIHS)
COCTOSIHHSI I PETUCTPAIIHSI COOBITHIA.

Tepmocucremamu ~ MOTYyT  OBITh  OOOpPYAOBaHBI  DIIEKTPOYCTAHOBKH,
JUTSE KOTOPBIX HOPMATUBHBIMHU JOKYMEHTAMH YCTaHOBJICHBI HAHOObIIAs JOITYCTHMAsT
TeMIeparypa Harpesa, a  Takke DJIEMEHTBI AIIEKTPOOOOPYTOBAHHUS

Y 3JIEKTPOIPOBOJKH, IEPETPEB KOTOPHIX MOXKET MPUBECTU K ABAPUU WIIH BO3TOPAHHMIO.

Pucynok 16. [Ipumep cuctemsbl, COCTOSIIEH U3 TEPMOAKTUBUPYEMOI
ra30BbIICISAIONICH HAKIICUKU U CIIEIHAIIM3UPOBAHHOIO ra30BOT0 JAaTYMKA

B kauectBe yCTpOHCTB OOHapy»XEHHs HPEBBIIICHHUS TEMIIEpaTyphbl B pa3HbBIX
CHUCTeMax MOTYT BBICTYNaTh pa3M4HbIC NAaTYMKU. Hanpumep, TepMOAKTUBHPYEMBIE
ra3oBBIICIAIONIME HAKJICHKM, @PU HATPEBAHUM KOTOPBIX JIO OIPEIEICHHON
TEMIIEPATYPBI BBIACIISICTCA CUTHAIBHBINA a3, YJIaBIUBAEMBIM CIELUAIN3UPOBAHHBIM
ra3oBbIM JTaTYUKOM, IEPEAOIIMM CUTHAI O MEPErpeBe Ha KOHTPOIBHO-IIPUEMHOE
YCTPOMCTBO; OECKOHTaKTHbIE WH(paKpacHbe [TaTYUKH; TATYUKH TEMIEPATyphl,
yCTaHaBIUBAaEMblE HEIOCPEACTBEHHO Ha KOHTPOJIMPYEMBIN JJIEMEHT

AJIEKTPOOOOPYIOBAHUS.
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Pucynoxk 17. [lomarosast cxema paboThl CUCTEMbI HETIPEPHIBHOTO KOHTPOJIS
TEMIIEPaTypbl HA OCHOBE TEPMOAKTUBUPYEMOU ra30BbIACISIONIECH HAKIICHKH
Y CIIEUAIIM3UPOBAHHOIO Ta30BOI0 JaTYMKa

KpOMe TOr'o, TCPMOCUCTCMbBI MOKHO MCIIOJIb30BATh KaK CUCTCMbI MOHUTOPHUHI'A

HOKAapHOI 0€30MacCHOCTH AIIEKTPOYCTAHOBOK, 32 CYET PaHHEro OOHApYy>KEHUS TOYEK

Ype3MEpPHOro HarpeBa, 3aJ0Jro 10 Hadajga TEPMUYECKON NEeCTPYKUUU H3O0JIALHH

B MECTax YCTAHOBKH JaTYHUKOB.

Pucynox 18. [Ipumep cructemMbl MHOTOKaHaJIbHOTO O€CKOHTAKTHOTO
TEMIIEPaTypPHOTO KOHTPOJISI HA OCHOBE OECKOHTAKTHBIX TUPOMETPUUECKUX
JATYUKOB



Crofina ¢ cueTemoR

Pucynok 19. [Ipumep MHTEIUIEKTYalIbHOM CUCTEMBI KOHTPOJISI TEMIIEPATYPhI
BBICOKOBOJIbTHBIX KaOEJIbHBIX JIMHUM Ha OCHOBE PACIPEEICHHOTO
JaTYuKa TeMIIEpaTypbl

Ten0BU3MOHHAS TMATHOCTHKA

B ocHOBe TEIUIOBU3MOHHOM AOUArHOCTUKH JICKUT TEIUIOBOM  METON
HEPa3pyIIAIOIIEro KOHTPOJsSA, T.€. TEIUIOBU3HOHHBIE OOCIEAOBAHUA C LEJBIO
BBISIBJICHHUSI [OXApOOIACHBIX YYacTKOB M Y3JIOB B  3JIEKTPOOOOPYAOBAHUU
Y DJIEKTPOIIPOBOJIKE.

B kayecTBE TEXHMYECKOTO CpEACTBA TEIUIOBU3MOHHOW  JUAarHOCTUKHU
IIPUMEHSIETCS TEIUIOBU30pP. TEIIOBU30p — 3TO ONTUKO-3JIEKTPOHHBIN U3MEPUTEIBHBIN
npudop, paboTarouuii B ”HPpaKpacHOM 00J1aCTH 3JIEKTPOMAarHUTHOTO CIIEKTPA.

Pucynox 20. [Ipumep nmpoBeaeHus TEMIOBU3MOHHOTO KOHTPOJIS dIIeKTporiKada
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Kpatko MeTon TEIIOBH3MOHHOW JMArHOCTHKU ITOXApHOW Oe301acHOCTH
AKCILTyaTUPYEMOTO DJIEKTPOOOOPYAOBAHUS MOXHO OIKCATh CIECAYIOMUM 00pa3oMm.
Kaxapiii 00beKT WMEeT Temrmeparypy, NMPUYeM B pa3HbIX TOYKAaX OHA pasHas.
Kaxk mpaBuiio, OTKJIOHEHHE TeMITepaTyphl B TY WM HHYIO CTOPOHY CBUIETEIHCTBYET O
KaKOMW-TO HEOTHOPOAHOCTH, epekTe. TermmoBu3op Kak BUAcOKaMepa OXBaThIBACT BCIO
naHopamy OOBEKTa, BBIBOJUT HAa JKpaH W (UKCHPYET B TAMSATH BECh CIIEKTP
€ro TeMIiepartyp, nmpeoopasyss B TepMOTpaMMy, T.€. KApTUHKY TeMIIepaTyp, KoTopas
HAlTOMWUHAET HeraTuB I1BETHOM (dororpaduu, TA€ KaXAbIA OTTEHOK I[BETA
COOTBETCTBYET ONPEICICHHON TeMIIepaType.

HeocropumbiMu ~ TIpeWMyIIeCTBaMH  TEIIOBU3MOHHOTO  0OCIEe0BaHUS
SBJITFOTCSI: OOBEKTUBHOCTh M TOYHOCTH ITOJIY4YaeMbIX JaHHBIX, OC30MacHOCTH
(mpumeHsieTcs OECKOHTAKTHBIN METOJ), HE Tpedyercs OTKJIIOUEHUE
ANEKTPOOOOPYOBaHUS U MOATOTOBKHM padodero Mecra. OmHako, Jjs 60jiee TOYHOTO
TEIJIOBOTO KOHTPOJISI HEOOX0IMMa Harpy3Kka Ha JIeKTpoobopynoBanus He MeHee 70%,
u He MeHee 1 wuaca pabotel. Ilpm >TOM MeTOa BBICOKOTPOW3BOIUTEIICH,
K TOMY K€ OH JaeT BO3MOXXHOCTh MPAKTUUYECKH MTHOBEHHO, «C TIEPBOTO B3IJISANIaY,
yKa3aTb MeCTO JedekTa, MpeaBapUTEIBHO OINPEACIUTh CTENeHb JAePEKTHOCTH.
Kpome »TOoro wmertom oOTIMYaeTCs TMPOCTOTOM JTOKYMEHTUPOBaHUSA Je(EeKTOB
U BO3MOXHOCTBIO OTpeeicHUs JePEKTOB Ha paHHEH CTaaud pa3BUTHS.
OH TO03BOJISET C JOCTATOYHOW CTEIEHBI0 TOYHOCTH JIHUATHOCTUPOBATH COCTOSHHUC
HE TOJIbKO OTKPBITHIX JJIEMEHTOB 3JIEKTPOOOOPYHAOBAHMS, TAKUX KaK KOHTAKTHBIC
COCTMHCHHMSI B DJICKTPUYCSCKUX IIMTKAX M BBOJHBIX IIUTAX, HO M COCTOSHUE PO3ETOK
Y BBIKJTIOUATEJICH, KOTOPBIEC 3aKPBITHI KOPITYCAMH, & TAK)KE DJICKTPUIECKUX TPOBOJIOK,
BBITIOJITHCHHBIX Pa3JIMYHBIMH CIIOCOOaMHU.
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Pucynok 21. [Ipumep TepMOorpaMMbl KOHTAKTHBIX COEMHEHUI C TEMIIEPATYPHOU
LIKAJION
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CyTh TEMJOBU3MOHHOM JUAarHOCTUKU 3aKJIIOYaeTcss B OECKOHTaKTHOM
pEerucTpalii TEMIIEPATYpHOIO TOJII Ha MOBEPXHOCTH OOBEKTa H3MEPUTEILHOMN
anmnapatrypou, MOCTPOCHUM M aHAJIW3€ TEPMOTpaMM C HcCMoJb3oBaHueM OBM
Ui OOHapy>kKeHusi M Kiaccupukauuu AePEeKTOB W MPHUHATHUS pemieHus. Hanugume
nedekra MpU TaKOM JAMArHOCTUKE XapaKTEepHU3yeTCs aHOMAIbHBIM MOBBIIICHUEM
TeMIIepaTyphl B 1€(PEKTHON 30HE IO CPABHEHMIO C UCIIPABHBIMU O0JIACTAMH.

VYcaoBuss W MOPSAOK  MPOBEAEHUS  TEIJIOBU3MOHHOM  TUArHOCTUKHU
AKCIUTYaTUPYEMOTO  3JIEKTPOOOOPYNOBAaHUS JKWJIBIX W  OOIIECTBEHHBIX 3AaHUN
YCTaHABJIMBAIOT  METOoAMYEeCKHME  pekoMeHaanuu  [6]. OHuM  HampaBliieHbI
Ha TPOPUIAKTHKY TOXApHOW OE30MacHOCTH SJIEKTPOOOOPYAOBAHUS  JKHIIBIX
U OOILECTBEHHBIX 3[IJaHUW U TO3BOJIAIOT KOHTPOJIUPOBATH M OLIEHUBATh COCTOSIHHE
MOXKApHON ©0€30MacHOCTH 3JIEMEHTOB 3JIEKTPOOOOPYIOBaHUSA, KOTOpPHIE paHee He
MOTJIM OBITH OOCIIEZIOBAHBI, TAKUX KaK: PO3CTKH, BBIKIIOYATEIH U DJIEKTPHUUECKUE
NPOBOJKU BBIMOJHEHHBIX PAa3UYHBIMUA CIOCOOAMH, YTO SBISETCS AaKTyaJbHBIM
MOMEHTOM B  oOjactTu  oOecreyeHus: TOXKapHOH  O€30MacCHOCTH  KUJIBIX

1 OOIIECTBEHHBIX 3JaHUMN.

(=272

Pucynoxk 22. [Ipumep oOHapy’eHHs MOKApOOMACHOTO pa3orpeBa 60JITOBOTO
KOHTAKTHOTO COEIMHEHUS

C mnoMoOuIpl0 TEIJIOBU3MOHHOM JHArHOCTUKW BBISIBIISIIOTCS KOHKPETHBIE
nedeKTHpIE MeCTa, TNIe 3a4acTylo0 JOCTaTOYHO 3aTsHYTh, 3a4HUCTUTh, 3aMCHHTH
00JTOBOE COEAMHEHHUE WIIH TIEPEPACTIPENEIUTD HATPY3KY U AePEKT OyIeT yCTpaHEH.

JlommyckaeTcsi UICIIOJIb30BaTh APYTUe€ METOAUKU TEIJIOBU3MOHHON TMArHOCTHKH,
eciau 00JacTh MX HPUMEHEHHS COOTBETCTBYET O00JIACTH MPUMEHEHUS HACTOSIIUX

METOIMYECKUX PEKOMEHIALINM.
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B kadecTBe KpuUTEpHUEB OLIEHKU IOXKAPHOM OE€30MaCHOCTH SJIEKTPUUECKUX
U3ICIUA  MOXET OBITh NPHUHATO 3HAYEHUE TEMIIEPATyphl WM TPEBBIMICHUS
TEMITepaTyphl, YCTAHOBJIEHHOE B CTaHJapTax Ha KOHKpeTHoe m3aenue. Kpome Toro,
KPUTEPUH OIICHKU TIOKapHOW OE30MacHOCTH TPH TEIUIOBU3MOHHOW JIHArHOCTUKE
MPUBEJICHBI B METOIMUECKUX PEKOMEHIalusX [6].

JluarHoctuka 3JEKTpPOOOOPYAOBAHUS TEIJIOBBIM METOJOM HEpa3pyIIaroIIero
KOHTPOJIs (TEIJIOBU3MOHHAS JUATHOCTHKA) JIOJKHA TIPOBOJIUTHCS OpUTaiof HE MEHEe
2 yenoBek. Bce dneHsl Opuranasl JODKHBI OBITH aTTECTOBAHBI 10 TETUIOBOMY METOY
HEpa3pymaIIero KOHTPoJs. X0oTs Obl OJUH PaOOTHHK JTOJDKEH OBITh aTTECTOBAH HE
HIKE, 9yeM 10 [ kBanmpukarmoHHOMY YPOBHIO 10 TETUIOBOMY KOHTPOJIIO B CHCTEME
Pocrexnanzopa.

Jlns  mpoBeJieHUsS TETUIOBU3MOHHOW JIMarHOCTUKHM MOTYT IPUBJICKATHCS
CTOPOHHHUE OPTaHU3AINH, AKKPEIUTOBAHHBIC B yCTAHOBJICHHOM TOPSJIKE HA TETIJIOBOX

METOJ Hepa3pyIaromero KOHTPOJISL.
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