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BBenenue

Honss 4yucma moxapoB, mnpowsomenqmux B Poccuiickont  @enepanuu
OT DJIEKTPUYECKUX H3JACIUA M YCTPOMCTB B 3MaHUSIX M COOPYKEHHUSAX, OT OOIIEero
yucja TOXKapoB B 3JaHUSX M COOPYKEHHUSIX OCTAeTCsl CTAOMIBLHO BBICOKOM
u coctasisiet oonee 34 %.

HauGomnbiee yucio moxapoB OT 3JIEKTPOOOOPYAOBaAHUS €KETOTHO MTPOUCXOIUT
Ha 00BEKTax XWioro cekropa. Mx moms coctamiser mopsnka 74 % ot obmiero
KOJIMYECTBA MOXKAPOB IO JIEKTPOTEXHUUECKUM MMPUUNHAM.

OcHOBHasi 4acThb MOTMOIIMX JIIOAEH HAa MOXapax OT AJIEKTPOOOOPYIOBaHUS
MPUXOJIUTCS HA TOXapbhl B 3IaHUSAX M COOPYKEHUAX KWIoro cekropa — 94,8%
OT O0IIero yucia MOTMOMIMX HA TMOXapaX, BO3HHUKIIMX IO AJIEKTPOTEXHUYECKUM
MIPUYHHAM.

Cpenu BUJIOB OOBEKTOB >KMIJIOTO CEKTOpa HAuOOJbIIee KOJIUYECTBO IMOKAPOB
OT DJJIEKTPOU3JACIUN U YCTPOUCTB €XKEroJHO NPOUCXOAUT B OJIHOKBAPTUPHBIX
U MHOTOKBAapTHUPHBIX JKUJBIX JoMax M cocraBiasier okono 43 % u 33 %
COOTBETCTBEHHO.

B 3paHusXx M CcoOOpyXEeHHUSIX OOUIECTBEHHOTO HA3HAYEHUS JOJs I[0XkKapoB
OT 2JIEKTpOOOOpy/OBaHUA cocTaBuia Oosiee 52 % OT o0lIero yuciaa MoXxapos
Ha JJAHHBIX OOBEKTaX.

Jonst uwcia mnoOruOmMx JIOJed Ha TMoXapax oOT 3JIEKTPOoOOOpYyIOBaHMUS
B OOIIECTBEHHBIX 3JaHUAX cocTtaBmwia 19,0 % or oOmero umcna moruOIIMX Ha
no>kapax Ha JIaHHBIX O0bEKTax.

Pacnpenenenus  3HaueHWW  Mokasarelied  OOCTaHOBKM C  IOXapamw,
npouzomeammmu B Poccuiickoit @enepanuu B nepuoa 2016-2021 rogos B xKuiom
CEeKTOpEe M 3JIaHUSAX U COOPYKEHHUSX OOIIECTBEHHOTO HAa3HAYEHMs, MCTOYHUKOM
BO3HUKHOBEHHUSI KOTOPBIX SIBJISNIOCH  DJIEKTPOOOOpYAOBaHUE, IO CYOBEKTam

Poccuiickoit @eneparuu npeacTapieHsl B Tadnumax 1 u 2.



Taoauna 1
PacnpenesieHue 3Ha4YeHUH OKa3aTeiell 00CTAHOBKHM € MOKApaMHu,
npousomeqmumu B Poccuiickoit @enepaunu B nepuoa 2016-2021 rogos

B JKHJIOM CEKTOpP€, HCTOYHHKOM BOZHUHKHOBCHHUS KOTOPLIX ABJ/IAJIOCH

3JIEKTPO00OpyAOBaHue, 0 cyObekTaM Poccuiickoit @egepaunu

Koa-Bo Toas IHoruomao Toas
PeiiTunr CyobekT PO MOKApOB, Y > | PeitTHHT CyobekT PO Jone, Y ’
ell. ’ qeJ. °
1 MockoBckast 00;1acThb 16 861 7,63 1 MockoBckast 061acThb 740 6,71
2 Pecriybmuia 8304 3,75 2 CBepIoBCKas 061acTh 417 3,78
Bamkoprocran
3 Yensbunckas 061acTs 6728 | 3.04 3 Pecrrybmixa 382 3.46
BamkopTocran
4 Hpxyrckas o6nactb 6599 2,98 4 Upxyrckas ob6macts 358 3,25
5 Jlennnrpaackas o0macTsb 6 456 2,92 5 Jlennnrpanckas o61acTh 342 3,10
6 r. Mocka 6 047 2,73 6 KpacHosipckuii kpaii 342 3,10
7 Kpacrosipckwii kpai 6017 2,72 7 Hosocubupckas obnacts 297 2,69
8 Kpacnomapckwii kpai 5905 2,67 8 Hwmxeropoackast o6macts 275 2,49
9 CBepmioBcKast 00JIacTh 5 696 2,57 9 Yensaouackas o01acThb 272 2,47
10 Camapckast o0macTb 5573 2,52 10 PocroBckas 001acTh 256 2,32
11 Pecny6immka TaTtapcran 5400 2,44 11 KpacHomapckuii kpaii 244 2,21
12 HoBocubupckas o0mactsb 5301 2,40 12 TroMeHcKkast 00J1acTh 233 2,11
13 [Ipumopckuii kpait 5164 2,33 13 [Tepmckuii kpait 232 2,10
14 KemepoBckast o0macTs - 4945 2.3 14 KemepoBckas o6macTs - 230 2,09
Kysbacc Kysbacc
15 Hwmxeropoackas o6macts 4 823 2,18 15 Camapckas 00acTb 221 2,00
16 Anratickuii kpait 4587 2,07 16 Pecniyonmuka Tarapcran 214 1,94
17 PocroBckas ob6acTs 4329 1,96 17 CaparoBckas 061acTb 204 1,85
18 XabapoBckuii Kpaii 3998 1,81 18 XabapoBckwii Kpait 200 1,81
19 CapaToBcxas 06IacTS 3 864 1,75 Cpemuee no cybnexram | g5 ¢
Ypaasckoro @O
20 Boponexckas 061acTb 3819 1,73 19 TBepckast o61acTb 191 1,73
21 ITepmMckuit kpait 3750 1,69 20 Bomnrorpazackas ob6nacts 185 1,68
22 Bonrorpazackas o6mactb 3706 1,67 21 ITpumopckuii kpait 182 1,65
Cpennee o cyobexkram
23 OpenbOyprckasi 00J1acTb 3653 1,65 MpuBoskekoro ®O 179,5
Cpennee no cyonexram | 5 o4, 4 22 AnTaiickuit kpait 173 1,57
Ypauabckoro @O
24 r. Cankr-IlerepOypr 3623 1,64 23 Kuposckas obmacts 173 1,57
25 TromeHckas 0071acTh 3459 1,56 Cpennee no cyonexram 172,3
Cubupckoro ®0O
Cpemnuee no cybnexram 3424,6 24 Boponesxckas obmacts 168 1,52

Cubupckoro ®O




Kou-Bo

IToruoJio

PeiiTunr Cyobext P® MOKapoB, I[(();m, PeiiTunr Cyobekt PO JI0/1ei, I[?;m’
ell. ’ yeJ. ’
Cpennee nmo cyobexkTam
MpaBomxkckoro GO 3397,2 25 OpenOyprekast 06macTb 161 1,46
26 Omckast 06macThb 3130 1,41 26 Omckast 001acTh 156 1,41
27 Xairel-Masicuickinit ast. | 5 1,38 27 r. Mockea 151 1,37
okpyr - Orpa
Cpennee mo cydobekTam
Ientpaannoro O 2 898,7 28 Ynamyprckas Pecydnuka 145 1,32
28 Brnagumupckast o6actsb 2 687 1,21 29 Iensenckas 001acTh 142 1,29
Cpe[uuiee 1o cyonexram 25949 30 Bnamumupckas 00acTb 142 1,29
Poccuiickoii @enepauuu
29 Teepexas 06macTs 2418 | 1,09 Cpennee no cyorexram |40 4
IlenTpanbuoro PO
Cpennee mo cydobexkTam
IOsnoro ®O 2282.,1 31 Kyprasuckas o0nactsb 130 1,18
30 CraBponofbCKUN Kpait 2194 0,99 32 ApxaHrenbckas 001acTh 130 1,18
31 Kypranckas o0nactb 2128 0,96 33 Bomnorockas o01acTh 130 1,18
32 MBamoBCcKas 06macTs 2126 0,96 Cpennee no cyonexram | 4,9 4
Poccuiickoii @enepaunu
33 [len3eHckas o6mactsb 2075 0,94 34 Hogroposckas o0nactb 129 1,17
34 KupoBsckas o0nacth 2 057 0,93 35 TamOoBcKkast 061acTh 127 1,15
35 VabsiHOBCKast 007aCTh 2 046 0,92 36 Pecriyomuka Caxa 122 1,11
(SxyTus)
36 Yamyptckas Pecrrybnmka 2012 0,91 37 3abaifkanbckuit Kpai 121 1,10
37 3abaifkanbCKUi Kpai 2 006 0,91 38 PecniyOimmka Bypstus 121 1,10
Cpennee nmo cydobekTam 1922,6 39 Uysamickas Pecriybimka - 119 1,08
CeBepo-3anaguoro @0 UyBamus
38 Tam6oBckas o6macTb 1918 0,87 40 r. Caukr-IlerepOypr 118 1,07
39 Pecnybmuka Caxa 1 882 0,85 41 ViibsHOBCKas 061aCTh 114 1,03
(SxyTus)
40 JIumnenkas 061acTh 1 807 0,82 42 Kamyxckas o6mactb 112 1,02
Cpeanee 1o cydobekram
41 Tynbckast 061macTh 1801 0,81 IOmnoro ®O 110,8
42 Amypckast 061acTh 1754 0,79 43 Ps3anckast 00y1acThb 110 1,00
Cpennee o cyobexkram
43 BpsHckast 06nacth 1736 0,78 Cesepo-3anaHoro ®O 101,1
Cpennee no cyonexram | .5, o 44 Tymcxas 06macts 100 | 091
JanbHeBocTouHOr0o ®O
44 Benroposckas o6mactb 1730 0,78 45 ActpaxaHckas 0071acTh 100 0,91
45 ApxaHrenbckas 00JIacTh 1714 0,77 Cpennee no cybnexram 86,9
JanbueBoctounoro @O
46 Pecniyomka Kpeim 1714 0,77 46 Jlumenikast 0GacThb 86 0,78
47 Pecniybnuka Bypsitus 1702 0,77 47 Awmypckas 061acTh 85 0,77
48 MypMaHcKas 067acTb 1 668 0,75 48 Xamrr-Mascuiickuii apr. 82 0,74
okpyr - FOrpa
49 Bonoroackas o61acts 1 664 0,75 49 Bbenropockas o6macTs 81 0,73




Kou-Bo

IToruoJio

PeiiTunr Cyobext P® MOKapoB, I[?;ﬂ’ PeiiTunr Cyobekt PO JI0/1ei, I[(();m,
ell. ’ yeJ. ’
so | ysamekas Pecnyommka- | a0 g oy 50 Crasponomscxait kpait 80 0,73
Uysammus
51 Ps3anckas o0macTh 1519 0,69 51 Kypckas ob6nactb 80 0,73
52 SIpocnaBckas 061acTh 1491 0,67 52 Pecnybnmka MopaoBust 79 0,72
53 Kamyxckast o6mactp 1472 0,67 53 HBanoBckast 061acTh 78 0,71
54 AcTtpaxaHckasi 00J1acTh 1 468 0,66 54 Bpsackas obmacts 77 0,70
55 Kypckas obmacts 1435 0,65 55 Pecryonmuka Kpeim 77 0,70
56 Tomckast o6macTpb 1422 0,64 56 Pecry6mika Komu 74 0,67
57 Hogsropoackas o6macts 1414 0,64 57 OpnoBckas 001acTh 72 0,65
58 Pecrybmika MopaoBust 1362 0,62 58 Pecniy6mmuka Kapenus 70 0,63
59 Pecniy6inka [larecran 1330 0,60 59 INckoBckas o6macTb 69 0,63
60 Pecniy6inka Kapenus 1307 0,59 60 Spocnasckas 061acTb 69 0,63
61 CmoeHckas 001acTh 1305 0,59 61 Tomckas 001acTh 67 0,61
62 Pecniy6imka Xakacus 1226 0,55 62 CmMmoneHckast o0nacTb 63 0,57
63 TIckoBckast 001acTh 1204 0,54 63 Pecniyonmuka Xakacus 60 0,54
64 Pecnyonuka Komu 1149 0,52 64 Pecnybnuka Mapuii O 52 0,47
65 Ueuenckas Pecriybmnuka 1103 0,50 65 KocTtpomckas 00macth 45 0,41
66 CaxanuHckas o0nacTh 1 088 0,49 66 CaxanuHckast 0051acTh 43 0,39
67 OpioBckas o61acTb 1051 0,47 67 Flmaio-Henenxui aer. 41 0,37
OKpyr
68 Pecrryomuka Mapwuii On 1 006 0,45 68 PecniyOnuka Jlarecran 31 0,28
69 KocTposcxas 067acT 954 0.43 69 Kanuunnrpajcias 28 0.25
o0xacTh
Cpennee mo cydobekTam
CeBepo-KaBka3sckoro 899.,3 70 Kamuatckuii kpait 27 0,24
P0
70 Kamummsrpazcras 871 0,39 71 EBpeiickas aBT. 001acTh 25 0,23
o0nacTp
71 Kabapuno-baskapekas 771 0,35 72 Pecriy6muka ThiBa 23 0,21
Pecnrybmika
N Cpeanee 1o cydobekram
72 HAmano-Hexeui asT. 739 0,33 CeBepo-KaBka3ckoro 20,4
OKpyT
PO
73 Pecniy6nmuka TriBa 569 0,26 73 Mypmanckast 06actb 20 0,18
74 Kamuarckuii kpait 514 0,23 74 Marananckas 00J1acTh 20 0,18
75 Pecniyonuka Appires 500 0,23 75 Pecniy6nnka Anrait 17 0,15
76 Espeiickas aBT. 061aCTh 495 0,22 76 Kabapro-bankapekas 16 0,15
Pecniybinka
77 PecrryOnuka Anraii 450 0,20 77 r. CeBacTonoJsnb 12 0,11
78 Pecrrybmixa Ceepras 435 0,20 78 PecniyOnuka Ampires 10 0,09

OceTus - Ananus




Koa-Bo Toas Iorué.o Toas
PeiiTunr Cyobext P® MOKapoB, 0 > | PeddTHHT Cyobekt P® JI0/1ei, % ’
ell. ’ yeJ. ’
79 Marananckas 06;1acTb 406 0,18 79 UyKOTCKUH aBT. OKPYT 10 0,09
80 r. CeBacTomnoJib 367 0,17 80 Yeuenckas PecryOmika 6 0,05
81 Pecniyonmika MHrymerus 283 0,13 81 Pecniy6Oiinka Marymerus 5 0,05
82 Pecrybmika Kanmeikns 268 0,12 82 Pecrybmka Cesepras 4 0,04
Ocertus - Ananus
83 Kapauacso-Hepxecexas 179 0,08 83 PecryGiuka Kanmbiis 2 0,02
Pecrrybnmka
84 Henenxwuii aBT. okpyr 79 0,04 84 Heneuxwuii aBT. okpyr 2 0,02
. KapauaeBo-Yepkecckas
85 UyKOTCKUIA aBT. OKPYT 75 0,03 85 Pecry6mika 1 0,01
Taoauma 2
Pacnpenesienue 3HaUeHMi MOKa3aTeJieid 00CTAHOBKH € MOKAPAMM,
npousomenmumMu B Poccuiickoit @enepauuu B nepuoa 2016-2021 roxos
B 31aHUAX, COOPYKCHUAX OﬁlIIECTBeHHOFO Ha3HAYCHUs,
HCTOYHHUKOM BO3HMKHOBEHHSI KOTOPBIX SBJISVIOCH 3JIEKTPOO0OPY/I0BaHUE,
no cyobexkram Poccuiickoii @enepannu
Koa-Bo Toasn Ioruomno Toasn
Peiitunr Cy0bexT PO 10KapOB, )y > | PediTHHT Cy0nbekT PO Joaei, % ’
el. ’ qeJl. ’
1 r. MockBa 1 684 8,99 1 r. MockBa 12 14,12
2 MockoBckas 00J1acTh 896 4,78 2 MockoBckast 00;1acThb 10 11,76
3 r. Cankr-IletepOypr 728 3,89 3 ITpumopckuit kpait 7 8,24
4 KpacHomapckuii kpaii 599 3,20 4 r. Cankr-IletepOypr 5 5,88
5 Pecry6nuka bamkoprocran 561 3,00 5 Hpxyrckas o6nactb 5 5,88
6 KpacHosipckuii kpaii 545 2,91 6 OmMckast 0051acTb 5 5,88
7 Upkyrckas ob6mactb 545 2,91 7 AcTtpaxaHcKasi 00JIacTh 4 4,71
8 Tipumopexit kpait 520 2,78 8 #maro-HeHelkni asr. 3 3,53
OKpyT
9 Yensounckas 001acTh 509 2,72 9 Pecniyonuka TriBa 3 3,53
10 XabapoBckuii kpai 502 2,68 10 KpacHostpckuii kpait 2 2,35
11 Hosocubupckas o6macts 442 2,36 11 YensOunHckas 061acThb 2 2,35
12 Camapckast 061acTh 399 2,13 12 HoBocubupckas o61actb 2 2,35
13 PocroBckas o0macth 367 1,96 13 PocroBckas ob6acts 2 2,35
14 Pecniybnuka Tatapcran 343 1,83 14 CapatoBckas o0racTb 2 2,35
15 Xantel-Mancuiiciuii apr. 314 1,68 15 Hwuxeropoackas o6iactb 2 2,35
okpyr - FOrpa
Cpennee no cyobexkram
16 CaparoBckas 061acTb 309 1,65 Cubnpckoro ®O 1,8




Kou-Bo

IToruoJio

Peiitunr Cyobext PO MOKapoB, I[(();m, Peiitunr Cyobexkt P® JI0/1eid, I[O(;Iﬂ,
ell. ° yeJ. ’
17 Onmcxas o6macTs 294 1,57 Cpennee no cyon.exram 1,6
HenTpanbHoro ®O
18 Huxeroposckast 061acthb 292 1,56 16 Pecriybiuxa 1 1,18
Bbamkoprocran
19 Kemeposcras odnacts, - 291 1,55 17 XaGaposckuii Kpait 1 1,18
Kysbacc
20 Bonrorpazackas obnacts 283 1,51 18 Camapckas o0nacTb 1 1,18
Cpennee mo cydobeKkTam
Cubnpcxoro O 281,7 19 Bomnrorpasckas o6macts 1 1,18
21 Auraiickuii kpait 270 1,44 20 Anratickuii kpait 1 1,18
22 Iepmckuii kpait 269 1,44 21 Ilepmcknit kpait 1 1,18
Cpennee no cydobekram 263.0 Cpennee no cyobexkram 1.0
Ypaiabckoro PO ’ Ypaabckoro @O ’

23 Boponexckas o0nactb 260 1,39 22 Boponesxckas o6mactb 1 1,18
Cpennee mo cy0obexTam 254.2 Cpennee 1o cydbexkram 1.0
HenTpaiabaoro @O ’ IOxHOr0 ®O ’

24 TiomeHcKas 061acTs 242 1,29 Cpennee “I?quﬁ"e”a“ 1,0
25 Pecniyonuka Kpeim 241 1,29 23 CBepmiioBcKas 00J1acTh 1 1,18
Cpennee mo cydobekTam
TpuBokckoro PO 230,3 24 Amypckast 001acTb 1 1,18
26 Pecriy6immka Caxa (SIxyTtus) 228 1,22 25 TBepckas o0Omactb 1 1,18
Cpennee nmo cydobekTam
IOmnoro ®O 222,6 26 Bonoroackas o6nactsb 1 1,18
Cpennee no cyobexkram P@® 218,9 27 Y bsiHOBCKast 00J1aCTh 1 1,18
27 CaepanoBckas 00nacTb 216 1,15 28 Benroponckas o6nacTsb 1 1,18
28 Pecnybnuka Jlarectan 211 1,13 29 TamOoBckast 0071aCTh 1 1,18
29 CTaBpOTOILCKUN Kpait 210 1,12 30 Ps3anckas 06macTh 1 1,18
30 Openbyprckas 061acTh 207 1,11 31 Pecry6nuka Komnu 1 1,18
31 3abaifkambCKIH Kpait 190 1,01 32 Koctpomckas obmacts 1 1,18
Cpennee no cyon.exram 186,4 33 r. CeBacTomnoJib 1 1,18
JlanbHeBocTOUHOTO PO
32 ApxaHrenbckas 001acTh 185 0,99 34 Pecniyonuka Marymerus 1 1,18
) N Cpennee no cyobexkram
33 SAmano-Heneuxuii aBT. okpyr 182 0,97 Janbresocroanoro ®O 0,8
34 TomcKkas 061acTh 180 0.96 Cpennee no cyon.exram 0,6
CeBepo-3anagnoro @O
Cpennee no cyobexkram
35 JlennHrpanckas 001acTh 177 0,95 TpuBo.kcioro ®O 0,6
Cpennee no cyobexkram
36 AmMypckast 06acTb 171 0,91 CeBepo-KaBka3sckoro 0,1
DO
Cpennee mo cydobekTam . N
Cepepo-3anasoro ®O 165,0 35 Kpacnogapckuii kpaii 0 0
37 ActpaxaHckas 001aCTbh 159 0,85 36 PecnyOimmka Tatapcran 0 0
38 Trepexas 06TacTs 154 0,82 37 | Xaute-Mancuiickuii agr. 0 0

okpyr - FOrpa
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Kou-Bo

IToruoJio

Peiitunr Cyobext PO MOKapoB, I[(();m, Peiitunr Cyobexkt P® JI0/1eid, I[O(;Iﬂ,
ell. ° yeJ. ’
KemepoBckas 06macTh -
39 Pecniybnmka Bypsitus 154 0,82 38 Kys6ace 0 0
40 Kupogsckas obnacts 153 0,82 39 Tiomenckas 061acTh 0 0
41 Yamyprckas PecryOnuka 152 0,81 40 Pecniybimka Kpeim 0 0
42 Bouorockas 001acTs 147 0,79 41 Pecrrybmixa Caxa 0 0
(Sxytus)
43 Bnamumupckas o0nacThb 147 0,79 42 Pecrryonuka Jlarectan 0 0
44 SpocnaBckas 00nacTh 147 0,79 43 CraBponofibCKU Kpait 0 0
45 MypmaHckast 001acTh 146 0,78 44 OpeHOyprckas 00acTb 0 0
46 Bpsiackas o6nacth 139 0,74 45 3abaiikabCKUi Kpai 0 0
47 VYibsiHOBCKast 00nacThb 138 0,74 46 ApxaHrenbckas 001acTb 0 0
48 ITensenckas 061acTh 135 0,72 47 Tomckas o0acTh 0 0
49 benropockas o6nactb 134 0,72 48 Jlenunrpazckas 001acTb 0 0
50 Yeuenckas Pecriyonmuika 127 0,68 49 Kupogckas o6nacts 0 0
51 CaxanuHcKas 001acTh 124 0,66 50 Pecniybnmka bypsitus 0 0
52 TamboBckast 06macTh 124 0,66 51 YamypTtckas PecrryOnmka 0 0
53 Ps3anckas o0macTp 118 0,63 52 Brnagnmupckas o0macts 0 0
54 Hysamickas Pecny6mka - 116 0,62 53 MypmascKas 06IacTs 0 0
UyBammus
55 Tynbckas obnactb 115 0,61 54 SIpocnasckas obnactb 0 0
56 Kypranckas o6macts 114 0,61 55 Bpsiackas obnactb 0 0
Cpennee no cyor.exram 109,4 56 [len3eHckast o6macTh 0 0
CeBepo-KaBkasckoro @O
57 Pecniyomuka Kapenns 107 0,57 57 UYeuenckas PecmyOmmka 0 0
58 Pecniybmmika Xaxacus 105 0,56 58 CaxanmHcKas 001acTh 0 0
59 Jinenkast o6nacts 103 | 055 | 59 | ‘lysamcrasPeemyGmua- |, 0
UysBamus
60 Pecniy6nuka Komu 101 0,54 60 Tynbckast 00nactb 0 0
61 OprnoBckas 00acth 98 0,52 61 Kypranckas o6nacts 0 0
62 Pecniyonuka TriBa 97 0,52 62 Pecnyonuka Kapenus 0 0
63 CmoneHckast o01acTb 96 0,51 63 Pecniyonuka Xakacust 0 0
64 KabapmuHo-bankapekas 96 0,51 64 JIunenkas o6acThb 0 0
Pecniybiinka
65 WBanoBckas 001acTh 96 0,51 65 OprnoBckast 061acTh 0 0
66 Koctpomckas obnacts 96 0,51 66 CmMmoneHckas o0nacTb 0 0
67 Kypckast 061acTs 94 0,50 67 Kabapuno-bankapckas 0 0
PecrryOnnka

68 Kanununrpanckas o61actb 92 0,49 68 HBanosckas 061acTh 0 0
69 Pecniybnmka CeBepHast 80 0,43 69 Kypckas obmacts 0 0
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Koa-Bo Toas IHorué.o Toas
Peiitunr Cyobext PO MOKapoB, Y > | PediTHHT Cyobexkt P® JI0/1eid, Y ’
ell. ° yeJl. ’
Ocerust - Ananus
70 Pecrry6mka Mapuit Dn 76 0,41 70 Kamununrpancxas 0 0
00acTp
Pecniy6onuka CeBepHast
71 Kamyxkckast o6nacts 75 0,40 71 Ocernst - Ananms 0 0
72 Pecny6iimka Mopnosus 74 0,40 72 Pecrybnmka Mapwuit On 0 0
73 r. CeBacTonoss 66 0,35 73 Kamyxcxkast obnactb 0 0
74 Hosroposckast o0nacts 62 0,33 74 Pecnryonmuka MopnoBust 0 0
75 Kamuarckuii kpait 58 0,31 75 Hosroposckast 06acTb 0 0
76 [ckoBckas 06macTh 54 0,29 76 KamuaTckuit kpait 0 0
77 Pecniybnuka Anrai 48 0,26 77 I[ckoBckast oOnactb 0 0
78 Pecniybnuka Anpires 44 0,23 78 Pecniybnuka Anraii 0 0
79 Marananckas 061acThb 44 0,23 79 Pecniybnuka Anpires 0 0
80 EBpetlickas aBT. 06sacThb 41 0,22 80 Marapmasckasi 065acTb 0 0
81 Pecniybnuka Uarymerns 31 0,17 81 EBpetickas aBT. 001aCTh 0 0
82 Pecrry6nmuka KanMbrkus 22 0,12 82 Pecnrybmika Kammbrkwst 0 0
83 UyKOTCKHIA aBT. OKPYT 18 0,10 83 UyKOTCKHIA aBT. OKPYT 0 0
84 Heneuxwii aBT. OKpyrT 16 0,09 84 Henenxwit aBT. OKpyr 0 0
35 KapauaeBo-Yepkecckas 1 0.06 85 KapauaeBo-Yepkecckas 0 0
PecnryOnuka PecrryOnmka

C ydJeTroM MHTEHCHUBHOTO POCTa SHEPTOBOOPYKEHHOCTH HACENEHUS, JKUJIBIX H
OOIIECTBEHHBIX 3/JaHUN, TEHACHLHUS IO KOJIHYECTBY <OJICKTPOTEXHUYECKUX
MOXKapoB, OYEBHUIHO, COXPAHHUTCA TMPH CYIIECTBYIOIIEM IOJOKEHUU TMOKApPHON
npOGUITAKTUKN IIEKTPOYCTAHOBOK.

B nacrosiee Bpems CIIOKWIACh CHTYyalus, KOTJa 3JEKTPOOOOpYIOBaHHE IO

0O0JIbIIIeH YacTh HUKEM He 00CITY)KMBAETCSl U HE KOHTPOJIUPYETCS C TOUKH 3PEHUS €ro
NOXKapHOM  MpoUIAKTUKU. DJIEKTPUKM HAa  OOBEKTAaXx  3aHUMAIOTCS  €ro
00CITy’KUBAaHUEM WJIM PEMOHTOM, KOTJa YTO-TO BBIXOJMUT M3 CTposi. B 3TOM CBs3M,
OJIHUM U3 OCHOBHBIX BOINPOCOB SBJACTCS OpraHU3alus CHCTEMaTHYECKOU
NPOPUIAKTUKU TTOKAPOB OT JIEKTPOOOOPYTOBAHUS KUIBIX U OOIIECTBEHHBIX 3aHUMN
C IPUMEHEHHEM TEXHUYECKHUX CPEJICTB.

B cootBercTBUU cO cTraTheill 4 TexHUYECKOro periiamenta TaMoKEeHHOI0 COr3a
«O 0Oe3omacHOCTH HU3KOBOJIBTHOTO obOopymoBanusi» (TP TC 004/2011),

HU3KOBOJIBTHOE 00OPYIOBaHHUE JOHKHO OBITH pa3pabOTaHO M M3TOTOBJICHO TaKHUM
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o0pa3oMm, 4TOOBI MPU MPUMEHEHUHU €r0 MO HA3HAYCHUIO U BHITIOJTHEHUU TPEOOBAaHUIM
K  MOHTaXy, OKCIUTyaTaud  (MCHOJb30BAaHUIO),  XPAHEHUIO,  MEPEBO3KE
(TpaHCTIOPTHPOBAHUIO) M TEXHUYECKOMY OOCIYXHBAaHUIO 3TO 00O0pYyIOBaHUE
o0ecreurBano: OTCYTCTBUE HEJOIYCTUMOI'O PUCKAa BO3HUKHOBEHHMS IOBBIIIEHHBIX
TEeMIepaTyp, AYrOBBIX pa3psAloB WM U3JIYYEHUH, KOTOpbIe MOTYT MPHUBECTU
K TOSIBJICHUIO OMACHOCTEH, OTCYTCTBHE HEAOINMYCTUMOrO pHUCKa NpU Meperpyskax,
aBapUIHBIX PEKMMAX M OTKa3aX, BHI3LIBAEMBIX BIMSHUEM BHEIIHUX W BHYTPEHHUX
BO3JeHCTBYIOMX  (pakTopoB.  Takke B  JaHHOM  cTaTbe  OMNpEEJIeHO,
YTO HHU3KOBOJIBTHOE OOOpPYAOBAHHE AOKHO OBITH pa3pabOTaHO M HM3TOTOBJIEHO
TakUM 00pa3oM, YTOOBI OHO HE SIBIISIIOCH MCTOYHHKOM BO3HHKHOBEHHS IMOXKapa
B HOPMAJIBHBIX U aBAPUIHBIX YCIOBUSIX PAOOTHI.

B  OonbmHCTBE  chmydaeB, IOCJIE€  MOHTaxa, JJIEKTPOOOOpYAOBaHUE
HE ToABepraercss NPOPUIAKTHYECKUM OCMOTpaM, TEXHHYECKOMY KOHTPOIIIO,
OOCIIy’)KMBaHUIO W  PEMOHTHO-TIPEAYNpPEIUTENbHbIM  MepornpusitusiM.  OmHako
CO BpPEMEHEM C HHM TMPOUCXOJAT OTPUIATEIbHbIE W3MEHEHUS. Y XYJIIECHUE
COCTOSIHUSI 3JIEKTPOOOOpYAOBaHUSI MPUBOJUT K HEPAMOHAJILHOMY HCIOJIb30BAaHUIO
ANEKTPUUECKOM SHEPTUM U TOBBIIMICHUIO YPOBHS IMOKAPHOW OMACHOCTH, 4, 3HAYUT,
TpeOyeT 3a HUM CUCTEeMaTU3UPOBAHHOT'O HAOIIOICHUSI.

B coorBerctBUu ¢ ®DenepanbHbiM 3akoHOM OT 21 nmekabpst 1994 r. Ne 69-D3
«O moxapHOi 0e30macHOCTH», TNPOPHUIAKTHKA TOXApOB — COBOKYITHOCTB
MPEBEHTUBHBIX MEp, HANPaBICHHBIX HA UCKIIOYEHHE BO3MOXXHOCTH BO3HUKHOBEHUS
MOKapoB U OTPAHUYEHHUE UX TTOCIEICTBUN.

[Ton cuctemoii mpouUIaKTUKH TMOXKAPHOM OMACHOCTH AIIEKTPOOOOPYIOBAHUS
KWIBIX W OOIIECTBEHHBIX 3/IaHUNA TMOHUMAIOTCS PETYJSIPHBIC, BBINOIHIEMBIC
1o 3aJIaHHOM nporpamme HaOII0IeHUS 3a IKCIUTYaTUPYEMBIM
AJIEKTPOOOOPYIOBAaHUEM, MO3BOJISIOUINE ONPEAEATh €ro (aKTUUECKOE COCTOSHHUE,
NPOUCXOASIIME B HEM TMPOIECCHl W TPOTHO3UPOBATH HM3MEHEHHE COCTOSHUS
O] BIUSHUEM PAa3NU4HBIX (hakTopoB. Takue HaOMO/IeHUST HEOOXOUMBI, B MIEPBYIO
ouepeb, ISl AIEKTPOOOOpYA0BaHUS 0OBEKTOB C MACCOBBIM MTPEOBIBAHUEM JTFOJIEH.

[ToxxapHast O6e30macHOCTh OOBEKTOB PAa3IMYHOTO HAa3HAUEHUS B 3HAUYUTEIBHOMN
CTETIEHU OIpEeNesieTcs] COCTOSHUEM JKCIUIyaTUPYEMOro 3JIeKTpooOOpyAOBaHUs

U DJIEKTPOYCTaHOBOK.


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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OCHOBHBIM  HampaBJI€HMEM B OOECHEYEHUH TMOXapHOW Oe30MacHOCTU
AKCIUTYaTUPYEMOTO 3JIEKTPOOOOPYIOBAaHUS SBIIAETCS MaKCUMaJIbHO BO3MOXHOE
CHI)KEHHE BEPOSITHOCTH BO3HUKHOBEHMS IMOXKAapa OT AJIEKTPOYCTAHOBOK B IIEJIIOM
U OT OTJEJIbHBIX JEKTPUUECKUX U3EIHI.

Tam, rae ecTb KOHTAKTHBIE COCIUHEHHUS B DJIEKTPOCETSX, MPOLIECC OKUCICHUS
METATMYECKUX TMOBEPXHOCTEH  AJEKTPOKOHTAKTOB U  MOSBICHUS  J1e(hEKTOB
HEenpepbIBEH. be3 10CTaTOYHOM TEXHUYECKOM OCHAUIEHHOCTH M IIOATOTOBIEHHOTO
nepcoHasnia B OONBIIMHCTBE CIIy4aeB HEHCIPABHOCTH DJIEKTPOOOOPYIOBAHHUS MOMXKHO
OOHApYXUTh TOJIBKO MO XapaKTEpHOMY 3allaxy WM OOYIJIE€HHON AJIEKTPOMU3OJISALNY,
YTO XapaKTEPHO JJIs aBapUUHBIX J1e(PEKTOB YK€ Ha MOKAPOONACHON CTaJAMH.

Bo3HukHOBeHHE 1e(EKTOB 3JIEKTPUUECKUX LENed W 3IeKTpooOOpyHIOBaHUS —
3TO €CTECTBEHHBIM MPOLECC, K KOTOPOMY HEOOXOAMMO OBITh FOTOBBIMHU U KOTOPOE
HEOOXOAMMO MpenyNpexaaTh 3a0JaroBpeMeHHO.

B Hacrosmee BpeMs NOSIBUINCh HOBBIE TEXHUUYECKHE CPEICTBA, IMO3BOJIAIOIINE
BBIBECTH  NPOPUIAKTUKY [OXKAPOB OT  DJIEKTPOOOOPYNOBaHHUA B  JKUJIBIX
1 OOILECTBEHHBIX 3/JaHUSIX HA HOBBIN YPOBEHb.

K o0cnyxuBaHUIO 3JIEKTPOYCTAHOBOK JOMYCKAIOTCA KBAIH(PUIMPOBAHHbBIC
CIEUUANIMCTBI, MMEIOIINEe Tpynmy Mo diekTpode3omacHocTd He Hmwke I,
MNOJTBEPKACHHYIO COOTBETCTBYIOIIUM Y0CTOBEPEHUEM.

OO6cnenoBanre  3JEKTPOYCTAHOBOK  JIOJDKHO — MPOM3BOAUTHCS  COBMECTHO
C  KBaNUM(UIUPOBAHHBIM  IIEPCOHAJIOM  JJEKTPOTEXHUYECKOTO  XO3sHCTBA,

OTBETCTBEHHBIM 32 00CTYKUBAHUE 3JIEKTPOOOOPYAOBAHUS 3/IaHU.
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1. O6aacTh NpUMeHeHNUS

Hacrosmme Meroanueckre peKOMEHAAIMU ONpPENeNstoT OOLIue IMOI0KEHUs
[0 OpraHu3aluUd MNPOPUIAKTHKU I0XKAPOB OT 3JIEKTPOOOOPYIOBaHUS B KHIIBIX
1 OOIIECTBEHHBIX 3/IaHUSX C TPUMEHEHUEM TEXHUUECKUX CPECTB.

Hacrosmue METOAUYECKUE pEKOMEHIauU IIpeIHA3HAYEHBI
JUISl MCTIOJTHUTENBHBIX OpraHoB cyObekToB Poccuiickoit ®enepaiuu, OpraHos
MECTHOT'O CaMOYIPAaBIICHUS, OPraHU3alMN MO peaau3aluy MOJTHOMOYMUN B 00NacTu
MOKapHOM 0e30MacHOCTH, a TakKe COOCTBEHHUKOB (apeHIATOpPOB) >KUIIBIX JOMOB
(xBapTup).

OCHOBHBIMHM 33/la4aMH HCTIOJHUTEIIBHBIX OpraHoB CcyOBekTOB Poccuiickoii
denepauun, OpraHoB MECTHOT' O CaMOyTIpaBJIEHNUS, OpraHU3alHNi,
no npodUIAKTHUKE TMOXKAPOB B JKWIbE, SBISIOTCS OOy4YeHHE HACEICHUS MepaM
MOKapHOW 0e30MacCHOCTH, OCHOBaM IMOKapo0e30MacHOro TIOBEIEHUS, a TaKKe
MH(OPMUPOBAHKNE HACETIEHUSI O MEPAX MOKAPHOU 0€30MaCHOCTH.

Hacrosimue wmeroguueckue peKOMEHIAUUMU  MOTYT OBbIThb  IPUMEHEHBI
COOCTBEHHHKaMHU JOMOB (KBapTHp) M apeHIaTopaMu MOMELIECHUN ISl TMPOBEICHUS
CaMOCTOSITETILHOM TIEPBUYHOM  OIEHKA COCTOSIHHSI TIOKapHOW  0€30MacHOCTH
AKCILTYaTUPYEMOTO JIEKTPOOOOPYI0OBAHUS.

B Hacrosmmx MeTonuyeckux peKOMEHAAIMIX 0l TEXHUYECKUMU CPEJICTBAMHU
NpoQUIAKTUKN TOXApOB MOHMMAIOTCS alllaparhl 3alIUThl 3JIEKTPUUECKUX LIETIEH,
TEIJIOBU3MOHHAS TUArHOCTUKA, TEPMOUHINKATOPBI U TEPMOCHCTEMBI.

Hacrodmme weronuyeckue peKOMEHAALMU HE SABIIOTCA PYKOBOIACTBOM
N0 IMPOEKTHUPOBAHUIO DJJIEKTPOYCTAHOBOK 3JaHMM W  MOHTaXy almaparoB
ANEKTPUYECKOU 3aIMTHI U APYTUX TEXHUYECKUX CPENICTB.

[IpoexkTrpoBaHNE U MOHTaX 3JEKTPOYCTAHOBOK 3JaHUN JOJIKEH MPOBOAUTHCS
B COOTBETCTBUHU C JCUCTBYIOIIMMH HOPMATUBHBIMU JOKYMEHTAMHM.

Hacrosmne wmeronnueckne pEeKOMEHAAIMU HE SBISIIOTCS HOPMAaTHUBHBIM

JAOKYMCHTOM.
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2. OCHOBHBIE YIEKTPOTEXHUYECKUE NPUYNHBI MOKAPOB
0T JICKTPOOOOPYAOBAHMS

[Toxxapnast Ge30macHOCTh OOBEKTOB PA3JIMYHOIO HA3HAYEHUs, B TOM YHCIIEe
KWIbIX W OOIIECTBEHHBIX 3JaHU B 3HAYUTENBHOW CTENEHU ONpeleNseTcs
COCTOSIHMEM JKCITyaTUPYEMOTr0 3JIEKTPOOOOPYAOBAHUS U NIEKTPOYCTAaHOBOK.

3HaHUE TEXHUYECKUX IPUYMH II0’KAPOB OT DJIEKTPOYCTAHOBOK IIO3BOJIAET
opranu3oBaTh 3(Q(PEKTUBHYIO CUCTEMY MOKAPHO-TPOPUIAKTHYECKUX MEPOTPUATHUIA.

K npuunHam nokapoB 3J€KTPOTEXHHUUYECKOI0 XapaKkTepa OTHOCSTC:

- KOPOTKOE 3aMbIKaHHE;

- Ieperpy3Ka 3JIEKTPUYECKHUX LEIel;

- 0OJIBIIIOE TIEPEXOJHOE CONPOTHUBIICHUE;

- HCKPEHHE;

- DJIEKTpUYECKas Jyra;

- IEpEHANPSHKEHUE DJIEKTPUUECKON CETH.

Kpome Toro, He06X0AMMO YYHUTHIBATh, YTO NEPEHAINPSHKEHUE JIEKTPUUECKON
ceT, OOJbIIOE MEPEXOAHOE CONPOTHUBIICHHE U TEpEerpy3ka LEenud MOXKET MPUBECTU
K KOPOTKOMY 3aMBIKaHUIO, BO3HUKHOBEHHUIO JJIEKTPUYECKOW Jyru, U HA00OpOT,
KOPOTKO€ 3aMbIKAHME€ MOXXET MPUBECTH K TMeperpy3ke dSJIEKTPUUYECKON CEeTH,
K UCKPEHMIO, 00pa30BaHUIO JIEKTPUUECKON OyTH, K IEPEXOAY IIEKTPUUECKOrO TOKa
Ha METANINYECKUE 3a3€MJICHHbIE KOHCTPYKLUHU U T.A. [3].

To ecTh, OJHU aBapHilHbIE PEXKHUMBI, MOT'YT MEPEXOAUTH B Jpyrue Oonee

OITIaCHBIC OTHOCUTCIIbHO BO3MOKHOCTHU BO3HHUKHOBCHUS IIOKAPOB.

Kopomkoe 3amvikanue

Cpenn TMNpUYMH TOXKAPOB  DIIEKTPOTEXHHUYECKOIO  XapakTepa KOpPOTKOE
3aMbIKaHHE SIBJISIETCS CAMBIM PAaCHPOCTPAHEHHBIM, XOTSI HEPEAKO OHO MOXET OBITh
U CJICJICTBUEM KaKON-IMOO0 APYroi aBapuilHOM CUTYaIlMU B AJIEKTPUUECKOM IIETIH.

KopoTkoe 3aMblkaHue B OJEKTPUYECKUX IEMSAX MOXKET BO3HUKHYTh
B pe3yNbTaTe 3aMbIKaHUS MEXAY (Da30BBIM M HYJEBBIM MPOBOJIHUKAMU, 3aMbIKAHUS
¢ha30BOro MPOBOIHHUKA Ha «3eMITIOY» [3].

NHbpIMH  clTOBaMHM, KOPOTKOE 3aMbIKaHWE BO3HUKAET TMIPU COEAMHEHUHU
ANEKTPUYECKUX MPOBOJOB C HAPYUIEHHOM HM3O0JISIMEN, COMPUKOCHOBEHHUH MTPOBOIOB

C MCTANIMYCCKHUMH 3a3CMJICHHBIMHU KOHCTPYKIUAMU SI[aHI/Iﬁ H COOpPYKCHHUMU,
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MOMNaJaHUM HAa OrOJIEHHbIE MNPOBOAA MOCTOPOHHHUX METANIMYECKHX MPEAMETOB,
npoboe OOyrjaeHHOM WJIM HApYHIEHHOW M3O0JSLMU TMPOBOJAOB M JAPYTHX
3JIEKTPOYCTAHOBOYHBIX U3JICIIHM.

[Ipy KOpPOTKOM 3aMBIKAHWH MTHOBEHHO MHOI'OKPAaTHO YBEIMYMBAETCS CUja
TOKa B LIETIH, TPOUCXOAUT 3HAUUTENIbHOE BBIJCIICHUE TEIJIa, 3HAYUTEIBHO BO3pacTaeT
TeMIepaTypa TOKONPOBOISUIMX KW, YTO NPHUBOJUT K PACIUIABICHHUIO H3OJSALUN
AIIEKTPUUECKUX TMPOBOJOB M Kabenmed M €€ MOCIEAYIONIEMY BOCIIaMEHEHHIO.
KopoTkoe 3aMbIkaHue, KaKk HPaBUIIO, COMNPOBOXAAECTCS XJIOMKOM, pPACILIABIECHHUEM
MeTajjla MPOBOJIHUKOB M BBIOPOCOM pACKAJIEHHBIX YaCTUIl U3 30HBI KOPOTKOIO
3aMBbIKaHUs C MOCIEAYIOIIUM BOCIFIAMEHEHUEM OKPY’KaIOIIMX MTPEIMETOB.

Haubonee pacnpocTpaHeHHbIE NPUYMHBI, MO KOTOPHIM MOKET MPOU30UTH
KOpPOTKO€ 3aMbIKaHHME B KBapTUpe, JOMe€, OOIIECTBEHHbIX 3JaHUSX — JTO
NoBpexJeHne wu3omsiuuu. [loBpexxaeHue U30IS0UU  Yallle BCEro MPOHUCXOIHT
B MECTax, Ilie npoBoja rneperudarorcs. Takxke K MOBPEKICHUIO M3OJALMH MOXKET
MIPUBECTU MEPEKPYYMBAHUE MPOBOAOB, CrHOaHHE NPOBOJOB IOJ OCTPBIM YIJIOM,
MOBPEXKJECHNE W3OJSIUA TPOBOJOB TPHU TMPOBEACHUU PEMOHTHBIX pador [4].
M3onsuuio MOryT MOBPEAWTh TPBI3YHBI WIM JOMAIllHHE >XMBOTHblEe. Emnie onna
IIPUYMHA KOPOTKUX 3aMBIKAHWH — TMEpEerpeB M, KakK CIEICTBUE, pa3pylleHUE
U30JISIIU Y.

HNcTtouyHukamu 3axuraHus 0OpU KOPOTKHX 3aMbIKAHUSAX MOTYT SBISTHCS
packajieHHble (TOpsIIME) 4YacTHIbl M KalUld MeTaula MOpH  pacliiaBI€HUU
B aBapUilHBIX pEXMMax HKUJI TNpoBOAOB (kalOened) WM TpU pa3pylIeHUU

AIEKTPONPUOOPOB.

Ilepecpyska 3nekmpuyeckux cemeil

CoBpeMEeHHBIE KBapTHUPBl M JOMA HACBIIIEHbBl MHOXECTBOM JJIEKTPUYECKUX
npuOopoB. YacToil NpUYMHON BO3HUKHOBEHHS IOKAPOB SBISIETCA NEperpys3ka
BJIEKTPOCETEMN.

Ileperpy3koi Ha3bIBAETCA TAKOE SIBJICHUE, IIPU KOTOPOM B DJIIEKTPUYECKOU CETH
BO3HMKAIOT TOKOBBIE HAIPY3KH, IPEBBIIIAIOIINE JJIUTEIBHO JOIYCTUMBIE.

Haunbonee uyactoli mNpUYMHOM, BBI3BIBAIOIIECH MEPErPY3KY AIEKTPUUECKUX
Lenel B JKUIIbIX U OOIIECTBEHHBIX 3/IaHUSAX, SIBISETCS BKIIOYEHUE B 3JIEKTPUUYECKYIO

CCTh HC MMPCAYCMOTPCHHBIX paCdYCTOM MOIIIHBIX HOTpG6HT€J’I€ﬁ QJICKTPOSIHCPIUU HIIN
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BKJIIOUYEHHUE B OJIHY PO3ETKY HECKOJbKO OBITOBBIX MPUOOPOB OOJIBIIONW MOIIHOCTH
OJTHOBPEMEHHO.

B pesynpTaTe mneperpy3ku NOpoOBOJA HArpeBarOTCs, BBIAEISETCS OOJbIIOE
KOJIMYECTBO TEILJIa, MOT'YT IJIABUTHCS KHUJIbI POBOJIOB — 3TO MOXKET CTaTh MPUYNHON

KOPOTKOT'O 3aMbIKaHHUsI, BOSHUKAIOT UCKPBI U KaK CJIEACTBHUE Moxap [5].

bonvwoe nepexoonoe conpomuenenue (noxou KoHmaxkm)

Bonpimoe mepexogHOEe CONPOTHBICHHE — OTO COMPOTHBJICHHUE YydYacTKa
ANEKTPUUECKOW I1IeMMd B MECTE€ COEIUHEHUS OTACIbHBIX JJEMEHTOB (MecTa
COCIMHEHUS TPOBOJOB, TOJCOCIMHEHHUS WX K DJIEKTPONPUEMHHUKAM, KOHTAKTHBIM
AJIEMEHTaM U T.11.) B KOTOPBIX, MPU HENMPABUIHHOM WX HUCIIOTHEHUH, CONPOTHUBIICHUE
BBIIIIE TI0 CPAaBHEHUIO C COMPOTUBIICHUEM DJICKTPUUYECKOM IIEMH J0 ITUX YYaCTKOB M
nocJie Hux [3].

HaunbGonee gacto 60mbIme mepexoiHbIe COMPOTHBICHHSI BO3HUKAIOT B MECTaxX
COCIMHEHUS TPOBOJIOB MEXIY COOOM, KOT/la BMECTO IaiKh, CBapKH, OMPECCOBKHU
WIM 32XKUMOB TMOJi OONTHI MPUMEHSIOTCS CKPYTKH MPOBOJIOB (OCOOEHHO OIacHa
CKpYyTKa MIPOBOJIOB C aTIOMHUHHEBBIMHU U MEHBIMH JKHJIAMH), B MECTAX MOAKIIOYCHUS
MPOBOJIOB K ammaparam 0e€3 CHelnuadbHBIX 3aKUMOB W  HAKOHEYHUKOB,
B BBIKJIFOYATENISAX, IITENCETbHBIX pa3beMax (pO3eTKax, BWIKAX) HAa KOHTAKTHBIX
AJIEMCHTAX MPH CHIKEHUHW TPHWJIAracMbIX JIJIS BKIIOUCHHS YCUIIMH, HEJOBKIIOUCHUS,
MOATOpaHus W T.M., B MECTaX KOHTAKTOB, BBIMOJHEHHBIX C IOMOIIBI PE3bOOBBIX
COCIMHECHUN B 3JIEKTPOOOOPYIOBAaHWH, B KOTOPOM B TIpOIECCe pabOThl MPOU30ILIO
ocJiabJieHue KOHTaKTA.

HemocpencTBEHHBIM HCTOYHUKOM 3a)KUTAHHMSI B 3TOM CIIy4ae MOTYT OBITh:
AJIEMEHTBl JJIEKTPOYCTAHOBOK, HArpeThie J0 BBICOKOM TeMIlepaTyphl TEIUIOM,
BBIJICICHHBIM ~ DJIEKTPUYECKMM TOKOM B MeCT€ OOJBIIOTO  TEPEXOIHOTO
COTMPOTHUBJICHUS;  DJICKTPUUECKHE  WCKPHl WM  YaCTHIBI  PACIUIABICHHOTO
U HaKaJeHHOro MeTajla, BO3HHUKAIOUIME B MECTE «IIJIOXOTr0» 3JIEKTPUUYECKOIO
KOHTaKTa.

Kpome Toro, Gonbpiioe mepexogHOe COMPOTHBICHUE MOXKET OBITh MPUYUHOM

BO3HUKHOBCHUA KOPOTKOI'O 3aMbIKAHM.

Hckpenue (0yzoeoii npoboit)
Uckpenue (myroBoii mpo0OOi) B DIEKTPOYCTAaHOBKaX — JTO BeChbMa
pacrpocTpaHEeHHOE SBJICHUE U MPOUCXOAUT KaK IMPH HOPMaIbHON paboTe OTIEIbHBIX
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NOTpeOUTENIe AIEKTPUUECKONM HDHEPruM, 4Yalle BCEro MNpUOOPOB HMEIOIIUX
KOJUICKTOPHBIM 3JIEKTPOABUTATEIb MPU HEIUIOTHOM MPUJIETaHUU K HUM IIETOK, TaK
U B aBapUilHOM peXuMe paboThl 3JEKTPONPUOOPOB, B MECTaX HEKAYECTBEHHOI'O
NPUCOCIUHEHUS  TMPOBOJAOB K  TMOTPEOUTENSIM  DIEKTPUYECKONM  DHEPTHH,
IIpU  CONPUKOCHOBEHUHU OTAEJIbHBIX YYaCTKOB IMPOBOJAOB MEXKIYy COOOW WU
C 3a3€MJIEHHBIMHM KOHCTPYKIHSMHU U T.1. [3].

[Ipy uUCKpeHUM TPOUCXOIUT OOpa3oBaHUE HUCTOYHUKOB  3AXKUTAHMS,
o0JaaroNIMX YHEPruen U TeMIepaTypoi JOCTATOYHBIX JIJIsl BOCIUIAMEHEHHUSI MHOTHX
rOpPIOYMX BEIIECTB U MAaTEpPUAJIOB.

HckpoBoil pa3psii MOXKET 00pa3oBBIBATHCS MPU HU3JIOME KUJIbl KaOens u3-3a
yCTAJIOCTH MeETajula, pa3pblBa MPOBOAHUKA MPU YPE3MEPHOM PACTSIKEHUU KaOens,
700 TpU TOBPEKJIECHUU JKUIBI TOCTOPOHHUM TPEAMETOM. B TOBpEXIEHHON Kuie
BO3HHMKAET MaJblii 3a30p, MPOOMBAEMBIM pPaOOYMM HAMPSHKEHUEM, ITOATOMY TOK
0 TaKOMY KaOeJo MpOJ0JDKAET MPOTEeKaTh, U OCTAETCA OJU30K K HOMHHAIBHOMY
3HaueHu0. B  3a3ope BO3HUKAeT OYroBOW paspsil, COINPOBOXKIAIOLIUNCS
MHTECHCHBHBIM BBIJIEJICHUEM TEIUIa, YTO NPUBOAMUT K AAIBHEHIIEMY pa3pyLICHUIO

HU30JIA10UHN KaOeJIst U ero BO3Ir'OpaHuIo.

Inexkmpuyeckan oyza

OnexkTpuyeckas ayra oopasyercsl B pe3yibTaTe yCTOHYMBOIO JIEKTPUUYECKOTO
paspsiia MEXIy JIBYMsI METALUIMYECKUMHU 3JIEMEHTAMH AJIEKTPUYECKON YCTaHOBKH,
UMEIOIIMMU pa3Hble MOTEHIHAIBL. B 2JIEKTpUYECKON 1yre NPOUCXOAUT UHTCHCUBHAS
MOHU3AIMS Ta30BOr0 NMPOMEKYTKa, IUIABIEHUE M TropeHue Mmerawia. Kpome Ttoro,
NPOUCXOJIUT HMHTEHCHUBHOE pPa30pbI3TUBAHUE PACIUIABICHHBIX YacTHUI[ MeTajuia,
UMEIONINX OOMNBIION 3amac TEIUIOBOM JHEPruH, KOTOpble Tomajas Ha Toproyne
MaTepuayibl, MOTYT 3aXeub HX. OJEKTpUYecKas Jyra HMEET OYEHb BBICOKYIO
temrieparypy (1500-4000 °C) um MoOXKeT BOCIUIAMEHHUTH MPAKTHYECKU JIFOOOM
TOPIOYMI MaTepuaj, CONPUKACASICh C HUM HEMOCPEICTBEHHO, a TAKXKE MOCPEICTBOM
JYYUCTOU TETUIOTHI.

VYcroilunBass — 3yieKTpuueckas ~ Jyra  MHOTJa  MOXET  BO3HMKaTh B
aneKTponpoBoaax. IIpu 3nekTpudeckor Ayre mo HEMmsIM MPOTEKAT TOKH KOPOTKOIrO
3ambikaHus. [loaToMy npu 0Opa3zoBaHUU AIEKTPUUYECKOM YT B aBapUMHOM pEKUME
B DJIEKTPUYCECKOMN 1€MW BO3HUKAIOT BTOPUYHBIC (MTOOOYHBIE) SIBICHUS, XapaKTEPHBIC

Ul KOPOTKOTO 3aMbIKaHMs. B ciydasx, HE NpeayCMOTPEHHBIX HOPMAJIbHBIM
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PEKUMOM ISKCIITyaTallu J3JICKTPOYCTAHOBOK, BO3ZHHMKHOBCHUC SHGKTquCCKOﬁ Ayru

Yalie BCEro NPOUCXOAUT IPHU KOPOTKOM 3aMblKaHuu [3].

Ilepenanpsascenue 6 3n1eKkmpuyueckon yenu

[lepenamnpspkeHne MOXKET BO3HHKATh: MPH KOPOTKUX 3aMBIKaHHSIX; TPHU
MOMAJaHUN «BBICOKOTO» HAMPSDHKEHUs] HA HU3KOBOJBTHBIC CETHU; MPU TPO30BBIX
paspsiax; JEKTPOMarHUTHOM UHAYKIIUU U JIp.

[TockapHas omacHOCTh TMEpEHANpPsKEHHs, B 3aBUCHUMOCTH OT KOHKPETHBIX
YCIOBUHM, MOXET TMTPOSBISATHCS B  CIEAYIOMIEM: TOBBIIICHHMH BEPOSTHOCTU
BO3HUKHOBEHHUS KOPOTKOTO 3aMBIKaHHs; YyBEIWYEHUH TOKOBOW HAarpy3KuM Ha
OTJICNBHBIX Yy4YaCTKaxX »JJEKTPUYECKON Ienu ¢ BO3MOXKHOCTH BO3HUKHOBEHUS
Neperpy3Ku; MOBBIIIICHUU TEIUIOBBIJICICHUS B AJIEKTPOHATPEBATEIBHBIX YCTPONUCTBAX;
MOBBIIICHUH BEPOSITHOCTH BO3HUKHOBEHUS aBapUUHBIX PEKUMOB B AJIEKTPONPUOOpax
[3].

Henpasunvnaa JIKkcnayamayus, KOHCHMPYKMUGHbIE HEOOCMAMKU U
HeUCnPasHoCmu I1eKmpou30eauil

[ToxxapHass 0€30MacCHOCTh  3JEKTPUYECKUMX NpHOOpPOB  HANpaBleHA Ha
o0ecrieueHne MPaKTHIeCKOH HEBO3MOKHOCTH 3aropaHusl, Kak caMoro U3JeJHs, TaK U
OKpy)XalIlel ero cpeapl, YTO JOHKHO OOeCHeuMBaThCs  KOHCTPYKIHEH
ANEKTPOINIpUOOpa, BHIOOPOM  KOMIUICKTYIOIIMX M3JEIUH W MaTepuajoB ¢
TEMIIEPATYPHBIMH XapaKTEPUCTHUKAMHU, COOTBETCTBYIOIIMMHU TEIUIOBOMY PEXHMY
pabotel. Ilpm 5TOM  XapaKTEpUCTHKAMHU  TOXApOOE30MaCHOCTU  SBISIETCS
COOTBETCTBHE TEMIIEpAaTypbl Ha OCHOBHBIX JJIEMEHTAX OAJIEKTPUUECKOro mnpudopa
JIOITYCTUMBIM 3HAYEHUSIM, KaK B pabodeMm, TaK U B aBAPUITHOM PEXKUME €ro padoTHhl.

Bo3HUKHOBEHHE TMOXKAPOB OT JJIEKTPUYECKUX NPHUOOPOB MOXKET OBITh
OOyCIIOBJIEHO: ~ KOHCTPYKTMBHBIMH  HEIOCTaTKaMH,  HapylIeHHEM  TPaBHII
AKCIUTyaTallii; HEKAYeCTBEHHBIM JHeprocHabkeHueM (pe3KUMH KOJIeOaHUSIMU
HanpsDKEHUS] B DJIEKTPUUECKOM CETH, YTO MOXKET NPUBECTH K BO3HUKHOBEHUIO
aBApUKHBIX PEXKUMOB).

OCHOBHBIMM TMPUYMHAMH BO3HUKHOBEHHS TMOXKAapOB OT DIEKTPUUECKHUX
U3JIEHI SBIISIOTCS: KOPOTKOE 3aMblKaHUE B MPUOOpaAx M MIHYpax MUTaHUs, OONbIIOE
NEPEXOIHOE COMPOTUBIICHUE, TIEPETPYy3Ka, UCKPEHUE, HAPYIIICHHUE TEIJIOBOTO PEKUMA
paboTel  snekTpornpubopa  (YXYAIICHHBIH  TETUIOOTBOM), HEMOCPEACTBEHHOE
CONPUKOCHOBEHHWE HArPEThIX IOBEPXHOCTEH dJIEKTPONPHOOPOB C TOPIOYUMHU

MaTepuallaMi;  BO3JIEWCTBHE  TEIJIOBOTO  M3JIy4deHuss npubopa  (Hampumep,
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ANeKTpooOOrpeBaTessi) Ha TOpHOYME MaTepualibl; BBUIET PACKAJICHHBIX YACTHII,

00pa3oBaBIIUXCS B pe3yJibTaTe aBapuHOIrO pexkuma [3].

3. Opranmn3anus npoQpUIAKTHKH MOKAPOB

3.1. O0mme moJ10KeHUs

C 1 wmapra 2023 r. BCTyOWJIO B  CWIy  IIOCTAaHOBJICHHE
[IpaBurensctBa Poccuiickoit ®enepannu ot 24 okTsiops 2022 1. Ne 1885
«O  BHeceHnmH u3MeHeHuii B IlpaBuna  NPOTHBONMOXKAPHOIO  pEKUMA
B Poccuiickoi @enepanuny.

[Iynkr 2 yka3aHHbIX HM3MEHEHMH BBOAUT B [IpaBuia mpOTUBOMOXKAPHOTO
pexuma B Poccuiickoit @enepanuu (nanee — [1I1P) HoBbll myHKT 2.1 ciemyromiero
conepkanusi «PykoBOAMTENh OpraHM3ali OOECTIEYMBACT SKCIUTyaTalMIO 3aHHM,
COOPY>KEHUM B COOTBETCTBUU ¢ TpeOoBaHUsIMU DenepanbHOro 3akoHa « TexHuyeckuit
perimaMeHT o TpeOOBaHUAX TMOXKapHOW Oe3zomacHOCTH» U (WJIM) MPOEKTHOM
JOKYMEHTALUN».

C 7 suBaps 2023 r. Bcrynwin B cuity [IpaBuiia TEXHUUECKOW 3KCILTyaTalMH
AJIEKTPOYCTAHOBOK TMOTpeOUTeNeil snekTpuueckod osHeprun (namee — I[ITD),
yTBEpkKAEHHbIE TpukazoM MunsHepro Poccum Ne 811 or 12.08.2022
«O0 yrBepxkaeHun IlpaBmii TEXHHUECKOM HKCILTyaTallMM  3JIEKTPOYCTAHOBOK
MOTpeOUTENEH PIEKTPUIECKON IHEPTUN Y.

B coorBerctBum ¢ nyHktom 3 IITO TexHuueckas 3KCIUTyaTanus
ANIEKTPOYCTAHOBOK BKJIIOYAE€T, B TOM YHCIE, HX PEMOHT M TEXHHYECKOE
o0cCITyKUBaHHE.

B cootBerctBum ¢ mynktoM 7 IITD, mpu sKcruiyatanuu 3J€KTPOYCTaHOBOK
MOTPEOUTENb TAaKXKE JOKEH OOECHEYHUTh: COJEpKAHHE 3JIEKTPOYCTAaHOBOK B
UCIPABHOM COCTOSIHUMU U UX 0€30MACHYIO 3KCIUTyaTallIo; IPOBEIEHUE TEXHUUECKOT O
OOCITY’>KMBAHHSI U PEMOHTA DJIEKTPOYCTAHOBOK B LIESAX MOAJEPKAHUS HCIPABHOIO
COCTOSIHUA W 0€30MacHOM  OKCIUTyaTalldd  DJIEKTPOYCTAaHOBOK;  HaJM4HeE,
UCIIOJIb30BAaHUE M MOJJEpKAHUE B AKTyalbHOM COCTOSSHUM  TEXHHYECKOU

JIOKYMEHTAIIMK, HEOOXOAMUMOM ISl SKCILTyaTalluy JIEKTPOYCTaHOBOK.


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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B coorBerctBun ¢ myHkTtomM 8 IITD 1mns HEMOCpPEACTBEHHOTO BBINTOJIHEHHS
00s13aHHOCTE IO OpraHu3aluy HKCIUTyaTallid 3JEKTPOYCTaHOBOK PYKOBOJIUTEIb
norpebutens (32 HUCKIIOYEHUEM  WHIUMBHUIYAIbHBIX  MpEeANpUHUMATENEH
U (U3NYECKUX JIML) OPraHU3alMOHHO-PACTIOPSAUTEIbHBIM JOKYMEHTOM Ha3HA4aeT
U3 4YHClia aJMUHUCTPATHUBHO-TEXHUYECKOIO IEpCOHANa MOTpeOUTens JIMLO,
Ha KOTOPOE€ BO3JIOKEHBI OOS3aHHOCTH MO OpraHU3aluMu IMPOBEACHUS BCEX BHJIOB
paboT B DJEKTPOYCTAaHOBKAX IMOTpeOUTEeNst (lajgee — OTBETCTBEHHBIM 3a
ANIEKTPOXO3SUCTBO), M €ro 3aMmecturens. B ciaydae ecium  moTpeOUTEnb,
OCYLIECTBIISIFOLIIMI SKCIUTYaTallIO0 3JIEKTPOYCTAHOBKH, SBIISIETCS WHIAWBUIYaIbHBIM
MIPEANPUHUMATEIIEM,
00513aHHOCTh IO OpraHM3alMM DJKCIUTyaTallMM 3JIEKTPOYCTAaHOBOK, OpraHU3alluu
HpPOBEACHUS BCEX BUJIOB pabOT B 3JIEKTPOYCTAHOBKAX BO3JIAraeTCsl HEMOCPEACTBEHHO
Ha TAKOI'0 MHAUBUAYAIBHOIO MPEATPUHUMATEIIS.

YuursiBas TpedoBanus nyHkra 8 I1T3, opranuzanuto npopuaakTUKU IOKapOB
OT OJKCIUIyaTUPYeMOro 3JEKTPOOOOpPYNOBAHMS PEKOMEHIYETCS BO3JIOKHUTH Ha
OTBETCTBEHHOIO 34 JIEKTPOXO3SIICTBO WIM HA UHAUBUIAYAJIBHOIO NIPEANPUHUMATEIIS,
HEMOCPEICTBEHHO HKCIUTYaTUPYIOUIETO AIEKTPOYCTAHOBKH, a Ml (PU3MUECKHUX JIUI] —
HEMOCPEICTBEHHO Ha (PU3UUECKOE JIUI0, IKCIUTYaTUPYIOIIEE 3JIEKTPOYCTAHOBKH.

B coorBerctBun ¢ nmyHkTtoMm 9 IITD Ha OTBETCTBEHHOIO 3a AJIEKTPOXO3AUCTBO
JOJKHBI OBITh BO3JI0XKEHBI IOJIHOMOYMS [0 OpPTraHM3aluy pa3pabOTKU U BEJCHUIO
JOKYMEHTAIMM II0 BONpOCaM OPraHU3alMKM 3KCIUIyaTalluM 3JIEKTPOYCTAHOBOK
U ee TmepecMoTpy (aKkTyanms3anuu); OOCCIEYCHHWIO BBIMOTHEHUS pPEMOHTA W
TEXHUYECKOT0 OOCITYKUBAHMSI 3JIEKTPOYCTaHOBOK.

B coorBerctBuu ¢ nynkrom 14 IITO, norpedburens H0MKEH OpraHU30BaTh U
OCYILECTBJISITh KOHTPOJIb COCTOSIHUSL €r0 3JIEKTPOYCTAHOBOK, OCHOBAHHBIM, B TOM
qucie, Ha pe3yabTaTaXx OCMOTPOB. BhIsBIEHHBIE O pe3yabTaTaM KOHTPOJIS 1e()eKThI
000pyAOBaHUs, YCTPOMCTB 3JEKTPOYCTAHOBOK AOJKHBI (DUKCHUPOBATHCS B JKypHAJIE
NeQEKTOB C ONpEACIIEHUEM OTBETCTBEHHBIX 3a YCTpaHEHHME JMI[ U CpPOKOB
ycTpaHeHUs 1e(EeKTOB.

B cootBerctBuu ¢ myHkrom 23 IITD morpeburens QomKeH 0OOECHEUUTH

MIPOBEICHUE TEXHUYECKOr0 OOCIYKUBAHUS U PEMOHTOB OOOPYIOBAaHUS U YCTPOWCTB
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ANEKTPOycTaHOBOK.  OObEM  TEXHUYECKOro  OOCIyXHBaHUSI UM  IUIAHOBO-
MPEAYNPEAUTENbHBIX ~ PEMOHTOB  3JIEKTPOYCTAHOBOK  JOJIKEH  OMNpPEeisThCs
HEOOXOIUMOCTBIO MOJJIEPKaHUsI UCIIPABHOCTU U O0eCreueHus: 0€30MacHON paboThI
ANEKTPOYCTAaHOBOK.

B coorBerctBun ¢ nyHkrom 27 IITO y mnorpeburtenss B OTHOLIEHUH
AKCIUTYaTUPYEMBIX MM 3JIEKTPOYCTAHOBOK JIOJKHA OBITh B HAJUYMM CIENYIOLIas
TEXHUYECKas JOKYMEHTALIMS:

CXEMBI JIEKTPUYECKUX COCAMHEHUN U TEXHOJOTMYECKUX CUCTEM, B TOM UYHUCIIE
HOpPMAJIbHbIE (BPEMEHHBIE HOPMAJbHBIE) CXEMbl DJJIEKTPUYECKHX COEIUHEHUN
AJNIEKTPOYCTAaHOBOK MOTPEOUTEIS;

KYpHajIbl ydera J3IJIEKTpPOOOOPYJOBaHUS C MEPEUYUCICHHUEM OCHOBHOTO
ANEKTPOOOOPY/IOBaHUA W C YKa3aHUEM €ro TEXHWYECKUX JIaHHBIX, a TaKxke
MIPUCBOCHHBIX EMY UHBEHTapPHBIX HOMEPOB.

B coorBerctBuu ¢ nmynkrom 30 IITO, Bce U3MEeHEHUS B 3JIEKTPOYCTAHOBKAX,
BBITIOJTHEHHBIE B MPOLIECCE DKCIUTYaTAlMU, JOKHBI OTPaXaThCsl HA DJIEKTPUYECKHUX
(TEXHOJIOTMYECKUX, MCIOJHUTEIBHBIX) CXEMax U 4YepTekax 3a IMOAIHUCHIO
OTBETCTBEHHOI'O 3a DJJEKTPOXO3AMCTBO C YKa3aHUEM €ro JOJDKHOCTH W JaThl
BHECEHHSI H3MEHEHUS.

Ha ocHoBanmm myHkta 31 IITO  cooTBeTcTBHE  BIEKTPUYECKUX
(TEXHOJIOTMYECKUX) cXeM (uepTexeil) (pakTUUEeCKHM HKCIUTyaTallMOHHBIM JIOJKHO
IIPOBEPATHCSI OTBETCTBEHHBIM 3a 3JIEKTPOXO35UCTBO HE PEXE OJHOIO pas3a B 3 roxaa
C OTMETKOM Ha HHUX O JaTe IMPOBEPKH, YAOCTOBEPEHHOM €ro MOAMKCHIO.
[Ipy HECOOTBETCTBUU JJIEKTPUUYECKUX (TEXHOJOTMYECKUX) CXeM (4epTexeil)
(aKTUYECKUM DKCIUTyaTallMOHHBIM OTBETCTBEHHBIM 32 AJIEKTPOXO3SUCTBO JOJIKEH
OBITH OOecTieueH epecMoTp (aKTyan3aIus) yKa3aHHbIX CXeM (depTexeit).

[Tynkt 8 n3menenuii B I1IIP BBOguT B Hero HOBbIM MyHKT 17.1 cienyroniero
cojepxxanusi: «PyKoBOAWTENb OpraHu3aludyd OOECHeYrBAeT BEICHHWE M BHECEHUE
uHboOpMallMM B SKypHaJl JKCIUTyaTalldd CHUCTEM MPOTHUBOMOKAPHOU 3alUTHI.
JlonyckaeTcs BEIEHUE KypHaJla HKCIULyaTallii CHUCTEM IPOTHUBOIIOXKAPHON 3alUTHI

B 3JICKTPOHHOM BHC.


https://docs.cntd.ru/document/565837297#6520IM
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dopma BefeHHA KypHaia HKCIUTyaTallil CUCTEM MPOTHBOIMOXAPHOUW 3aIUThHI
OTIpenemsieTCs] PyKOBOIUTENEM 00BEKTa 3aIIUThD».

C uenpto obecrieueHus Oe3aBapuiiHON PabOTHl  3IIEKTPOOOOPYIOBAHUS
OTBETCTBEHHOMY 3a DJICKTPOXO3SHCTBO Ha OOBEKTE 3aIIUThI PEKOMECHIYETCS BECTH
KypHaJl, B KOTOPOM yKa3bIBalOTCS:

nepeyeHb KOHTPOIUPYEMOTO SJIEKTPOOOOPYAOBAHNS;

JaTa MPOBEPKU COCTOSTHUS TIOYKAPHOH 0€30MaCHOCTH AIIEKTPOOOOPYI0BAHUS;

pe3yNbTaThl MPOBEPKH COCTOSIHMS €ro MOXKapHOM O€30MacHOCTH, U3MEHEHMS
COCTOSIHMSI TIOKapHOM 0€30MacHOCTU 3JIEKTPOOOOPYIAOBAHMSI IO CPAaBHEHUIO C
pe3yabTaTaMy MPEAbIAYIIEH MTPOBEPKH;

NPEINPUHATEIE MEpPhl TI0 TOBBIIMICHUIO YPOBHS TMOXKAPHOW 0€30MacHOCTH
(npodunakTUyecKre MEPONPUSITHS, TEXHUUECKOE 00CTy>)KMBaHUE, PEMOHT, 3aMEHA).

dopma BEJICHUS KypHasa npopUITaKTHYECKUX OCMOTPOB
AIIEKTPOOOOPYIOBAHUS OIpPENEsIeTCs] PYKOBOAUTENNEM OOBEeKTa 3auluThl. Benenue
KypHalla  TpOMUIAKTHYECKHMX  OCMOTPOB  AJIEKTPOOOOPYMOBAaHUS  MOXKET
OCYIIIECTBISATHCS B DJIEKTPOHHOM BU/IC.

OTBETCTBEHHOMY PEKOMEHIYETCS COCTaBUTh TpaduKk MNPOPUIAKTHIECKUX
OCMOTPOB 3JIEKTPOOOOPYIOBAHHUS.

[Teproan4HOCTH MIPOBEICHUS NpOPUIAKTUUECKUX o0cienoBaHui
PEKOMEHJIyeTCS YCTAaHOBHTH B 3aBUCHUMOCTH OT COCTOSIHUSI OOBEKTa W CTEICHH
OTBETCTBEHHOCTHU, HO HE pexe 1 pasza B roa.

PexomenayeTcsi mpOBOAWTh BHEIUIAHOBOE NPO(UIAKTHYECKOE 00CIe0BaHNE
OTJENBHBIX JJIEMEHTOB 3JIEKTPOOOOPYAOBAaHUS TOCIE KAKIOTO WX PEMOHTA WU
3aMEHBI.

Pe3ynbTarhl BHEIUIAHOBOTO OOCIIEIOBAaHUS 3aHOCATCSA B KYpHAJI C yKa3aHUEM
MIPUYHUHBI 00CTICTOBAHMS.

Pexomenayercss mepea MpOBEAEHHEM OYEPEAHOTO0 WM BHEIJIAaHOBOTO
o0ciieoBaHusl O3HAKOMHUTBCS C JAHHBIMH TPEIBIIYIIETO0 OO0CIeAOBaHUA. ITO
TIO3BOJIUT MIPOCIICIUTH TUHAMUKY TIOKapHON 0€30TaCHOCTH AJIEKTPOOOOPYIOBaHUS 1

CBOCBPCMCHHO IPCAOTBPATUTH IMOKAPOOIIACHYIO CUTYAIlHIO.
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B coorBerctBun ¢ nyHkroM 37 IITO mnorpeOutenem AoMKHBI OBITh
COCTaBJICHbI U YTBEPKICHBI PYKOBOJAWUTEIEM WM WHBIM YIOJIHOMOYEHHBIM JIUIIOM
noTpedouTens - OpUAMYECKOoro Jjuua (morpedureneM -  HUHAMBUAYaIbHBIM
OpeIIpUHUMATENEeM WIM (PU3MYECKUM JIMIOM) TpadUKH OCMOTPOB M 00XO0/0B
o0opy10BaHUS, 3MaHUI
Y COOPY’KEHUU 3IEKTPOYCTAHOBOK NOTPEOUTEIS.

HenocpenctBeHHO  MpoQUIAKTUYECKUA  OCMOTP  3JIEKTPOOOOPYIOBaHUS
OPOBOAUT KBANU(UIUPOBAHHBIM  CHEMUAIUCT OOCIYXHUBAIOUIEH OpraHU3aluu
COBMECTHO C OTBETCTBEHHBIM 32 AJIEKTPOXO3UCTBO Ha OOBEKTE.

Bce onepanuu ¢ 31eKTpooO0opya0oBaHHEM (MOHTaX alIapaToB 3IEKTPUUECKOM
3alUThl, TEPMOUHIUKATOPOB, TEPMOCUCTEM, HPO(PUIAKTUUYECKOE OOCIYKUBaHUE,
PEMOHT, 3aMeHa) JOJDKHBI MPOBOAUTH  KBaJU(UIMUPOBAHHBIE  CHELUAJIUCTHI

00CITy>KHBAIOIIEH OpraHu3alnu.

3.2. lIpodunakTuyecKkue MeponpusTUsA

K npodunakTuueckuM MEpONPHUATHIM 10 MPEAYNPEKICHUIO T0XapPOB
OT JIEKTPOOOOPYIOBAHUS JKUJIBIX M OOIIECTBEHHBIX 3aHUN CIEyeT OTHECTH:

- IEPUOIUYECKUI KOHTPOJIb COCTOSIHUSL M pabOTOCIOCOOHOCTH amnmnapaTroB
3aIUTHI AIEKTPUUECKON CETH;

- IPUMEHEHNE TEPMOUHAUKATOPOB U MEPUOANYECKUN KOHTPOJIb UX COCTOSHUS;

- IPUMEHEHHUE TEPMOCHUCTEM,;

- IEPUOANYECKOE pOBECHHE TETIOBU3MOHHOU JTMarHOCTHKHU
HKCIUTYaTUPYEMOTO JIEKTPOOOOPY10BAHUS;

- KOHTPOJIb COCTOSTHUS UCIIOJIb3YEMBIX 3JIEKTPONPHOOPOB, FNEKTPONPOBOIKH U
AIIEKTPOYCTAHOBOYHBIX M3/ETIHIL.

Ilpumenenue mepmounouKkamopos

Ilepen  nepBUYHOM  YCTAaHOBKOM  TEpPMOMHAMKATOPOB  HAa  JJIEMEHTHI
AIIEKTPOOOOPYIOBAHMUS HE00X0IUMO COOCTBEHHUKY AIIEKTPOYCTAHOBKHU
WIM  OKCIUTyaTUPYIOLEH  OpraHM3aluu  pa3paboTarh  MPOEKT  MOHTaXa

TCPMOUMHAUKATOPOB C YKA3aHUEM TOYCK UX MOHTAKa 1 THUITOB.
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[IpoekT MOHTaXka TEPMOUHAMKATOPOB PEKOMEHAYETCS BKIIOUYUTH B NEPEUYCHb
OCHOBHOM TEXHUYECKON JOKYMEHTAIMH 3aIUAIIAEMON JJIEKTPOYCTAHOBKHU.

[IpoekT MOHTaka TEPMOMHIWKATOPOB CTAHOBHUTCS YacThl0 MPOEKTHOMN
nokyMeHTanuu. B coorBerctBuu ¢ myHkToM 2.1 III1P, BBeneHHBIM MOCTAHOBICHHUEM
[IpaButensctBa Poccuiickoit ®eneparuu ot 24 oktsaOps 2022 roma Ne 1885,
AKCIUTyaTalMio 3JaHui B COOTBETCTBUM C TPEOOBAHUAMM MPOEKTHON TOKYMEHTalUU
o0ecreynuBaeT pyKOBOJUTENb OPTaHU3ALIMH.

[Ipu mocnemyromeM TPOBEICHUM PEMOHTHBIX paboT ¢  3aMEHOM
TEPMOMHIUKATOPOB HEOOXOJIMMO OCYIIECTBISATH B COOTBETCTBHM C TPEeOOBAHUSIMH,
pa3pabOTaHHOIO MPOEKTa MOHTAXKA.

YCTaHOBKY = TEPMOMHIAMKATOPOB  JOJDKEH  INPOU3BOIUTH  I[EPCOHAI,
JOMYIICHHBIH K paboTe B JIEUCTBYIOIMUX 3JIEKTPOYCTAHOBKAX, HWMEIOIINN
HEOOXOMMbI€ 3HAHUS U HABBIKM MOHTa)ka TEPMOUHINKATOPOB.

MoHTaX TEPMOMHAUKATOPOB, CJIEAYET MPOU3BOAWTH Ha OTKJIIOYECHHOM
AIEKTPOOOOPYIOBaHUN (HANPUMEDP, BHIBEACHHOM B PEMOHT, MPU IMEPUOIHYECKOM
WIM BHEIJITAHOBOM TEXHUYECKOM OOCIYXHBAaHMU M T.1.) ¢ cooOmoaenuem [IpaBun
10 OXpaHe TPy/1a IPH IKCIUTYaTALUH MIEKTPOYCTaHOBOK.

TepMOMHANKATOPBI, IPEUMYILIECTBEHHO, CIEAYET pa3MellaTh Ha KOHTAKTHBIX
COCIMHEHUAX W  KOHTAaKTaXx  pPacHpeAcNIUTENbHBIX  YCTPOMCTB;  JOILYCTHMO
pa3MellleHne Ha KOpIycax HEKOTOPOro 3JIEKTPOOOOpYIOBaHMS, a TaKXKe HHbIX
AJIEMEHTAaX AJIEKTPOYCTAHOBOK.

TepMonHIUKATOPHI HEOOXOAMMO pa3MeliaTh Tak, YTOObl OHM OBLIH XOPOIIO
BUJIHBI TNpPHU BU3YaJIbHOM KOHTPOJE COCTOSIHUA TIOXKapHOW O€30MacHOCTH
AJNIEKTPOOOOPYIOBAHUSA, B YACTHOCTH, TEPMOUHJMKATOPHBIE HAKICHKU CIEAyeT
pa3Memiath TakuMm o00pa3oM, 4TOObI TEPMOMHAMKATOPHBIE METKH TeMIIepaTypHOU
IIKanbl OBUIM  XOpOLIO BHUAHBI TMPH TMPOBEACHUU BU3YAIBHOTO OCMOTpa
AIEKTPOOOOPYT0BAHUS.

[Ipu pa3MenieHUM TEPMOUHIUKATOPOB  CleNyeT u30eraTb  KOHTaKTa
UX TIOBEPXHOCTH C DJIEMEHTAMH, KOTOpbIE CIIOCOOHBI BBI3BAaTh HMX MOBPEKICHUE

B pE3yJbTAaTe MEXaHUYECKOTIO BO3ICHCTRUS.
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[lepen MOHTaXKOM TEPMOWHIMKATOPHBIX HAKIIEEK, HEOOXOJMMO IPOU3BECTH UX
BHCIIIHUKA OCMOTpP Ha IPEAMET OTCYTCTBUsS IOBPEXKICHUN. TepMOUMHIAUKATOPHBIC
METKU TEMIEPaTypHOU HIKajIbl HAKJIEHKH HE JOHKHBI UMETh OTMETOK JOCTHUKEHUS
Ha3HA4YECHHBIX TeMIepatyp (He JOIKHO ObITh N3MEHEHUS 1IBETa METOK).

HaneceHne TepMOMHAMKATOPOB HEOOXOAMMO MPOU3BOJAUTH B COOTBETCTBUU
C MHCTPYKILIMEH MO IKCILTyaTallii TEPMOUHANKATOPA.

B npouecce MOHTaxa He TOIyCKaeTCs:

- MEXaHUYECKOE NOBPEKAECHNE TEPMONHINKATOPHON HAKIEUKH;

- HAHECEHHE TEPMOMHJMKATOPOB HA 3JEMEHTHl  3JIEKTPOOOOpYyA0BaHUS,
HaXOJISALIUECS MO/ HANIPSKEHUEM;

- pa3MeIleHHEe  TEPMOMHAMKATOPOB B  HEMOCPEICTBEHHOW  OiM30CTH
OT HarpeBaTeNIbHbIX PUOOPOB.

B KypHasie yKa3pIBaeTCd MECTO HAHECEHUS TEPMOMHAMKATOPA, Mpeaen
cpalbaTbIBaHus, UICXOAHOE COCTOSIHHME (IIBET, rPajyupoBKa M T.II.), JaTa HAHECEHUS,
CPOK HMCIOJIb30BaHUS WU ATy 3aMEHBI.

CocTosiHME TEPMOMHIMKATOPOB CIEAYET IPOBEPATH IIyTEM BH3yaJIbHOI'O
OCMOTpa 3JIEKTPOOOOPYIOBaHUS C COOIIIO/IEHUEM TPeOOBaHHUM NPaBU OXpaHbl TPyJa
(B mepuo BBIOJHEHUS TUIAHOBBIX, BHEINIAHOBBIX OCMOTPOB, B MEPHO/] BHINOITHEHUS
PEMOHTHBIX padoT).

[TepuoguyHOCTH ocMoTpa AJIEKTPOOOOPY10BaHUS, 3aIMIIEHHOT O
TEPMOUWHJMKATOPAMH,  YCTAHABJIMBAETCS  OPraHU3alMOHHO-PACHOPAIUTEIbHBIM
JOKYMEHTOM  COOCTBEHHHMKAa  JJIEKTPOYCTAHOBKM MM  O3KCIUIyaTUPYIOIIEH
OpraHu3aIUe.

[Tpu npoBeaeHUM BU3YalbHOIO OCMOTpa 0CO00€ BHUMAHUE CIEAYET YIENATb
OTCYTCTBUIO MEXAaHUYECKUX ITOBPEKACHUM TEPMOMHIUKATOPOB, HX OTKJICHBAHUIO
WIM OTCIaUBaHUIO, CpA0AThIBAHUIO TEPMOUHIUKATOPHBIX METOK.

OcHoBaHueM Ji1 BbIBOZA OOOpPYAOBAHMS B PEMOHT SIBISIETCS MPEBBIIICHHUE
TEMIIEPATyphl JIEMEHTOB AJIEKTPOOOOPYIOBAHMSL.

[IpodunakTrudeckue MEepONpUsSTUS MIPEACTABICHBI B Ta0HIIE 3.
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Tabauna 3
IIpopuirakTuyeckue MepoNpUATHA
Texnuueckue Pexomenayemasi .
IIpodpmnakruyeckoe meponpusitue JelicTBUSA PH 00HAPY’KEHUHN HEHCIIPABHOCTH
CpeacTBa NepUOAUYHOCTh
ABTOMaTHYECKHE BusyanbHblii 0CMOTP. 1 pa3 B 3 mecsiia | [Ipu oOHapyXeHUU HEUCTIPABHOCTU IMPOU3BECTH
BBIKJIFOUATEIIN He nomxHO OBITH AedopManuu KoOpmyca, H3MEHEHUS 3aMeHy arnapara
[BETa M OIUIABJICHUS H30JIALMU IIPOBOJOB, CJIEOB
neperpena (M3MEHEHHS 11B€Ta) KOHTAKTOB.
IIpoBepka  COOTBETCTBHMSI ~ NApaMeTpoOB  ammapara,
YKa3aHHOM B MAapKHUpOBKE IapaMeTpaM 3JIEKTPUYECKOU
CETH M0 HANPSKEHUIO U TOKY.
ITpoBepka pabOTOCIIOCOOHOCTH.
YcerpolictBa  3amuThl | BusyanbHbIll OCMOTP. 1 pa3 B 3 mecsina | Ilpu oOHapyKeHMH HEUCHPABHOCTH MPOU3BECTU
nuddepeHIalIbHOTO He nomxHO ObITh AedopManuu Kopmyca, H3MEHEHHUS 3aMEHY yCTpOMCTBa

TOKa

[BETa M OIUIABJICHUS H3O0JSLMUU TPOBOJIOB, CJIEIOB
neperpena (M3MEHEHHS 11BETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBHS  MapaMeTpoB  ammnapara,

YKa3aHHOM B MapKHPOBKE IIapaMeTpaM 3JIEKTPUYECKON
CETH M0 HAPSHKCHHUIO, TOKY, TU(PepeHIIaTLHOMY TOKY.
ITpoBepka pabOTOCIOCOOHOCTH C TOMOIIBIO KHOIKHU
«Tect». Ilpn HaxaTuum Ha KHONKY «TecT» ycTpOHCTBO
JIOJDKHO cpaloTaTth.

YcrpoiicTBa 3alIUThl OT
JIyTOBOT'O npo0ost
(uckpeHus)

BuzyanbHbiii 0CMOTP.
He npomxkHO OBITH nedopmammu KOpIyca, U3MEHEHHs

[BETa ¥ OIUIABJICHUS W3OJAIMU TPOBOJOB, CIJIEIOB
neperpena (U3MEHEHUs 11BETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBHS  MapaMeTpoOB  ammnapara,

YKa3aHHOM B MApKHPOBKE IapaMeTpaM 3JIEKTPUYECKON
CETH I10 HaNPSKEHUIO, TOKY.

[TpoBepka pabOTOCIIOCOOHOCTH € TIOMOIILIO KHOIKH
«TecT» wIM IHpu MOMOUIM TECTOBOTO YCTPOMCTBa,
BXOJSLIIETO B KOMIUIEKT mocTaBku. [Ipum Hakatum Ha
kHOonKy «Tect»  ycTpoMcTBO JOJKHO  CcpaboTaTh.

1 pa3 B 3 mecsia

[Ipu oOHapyXeHHUU HEUCIPABHOCTU MPOU3BECTH
3aMEHY yCTPOMCTBa
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TexHnueckue
cpeacTsa

I[IpodpunakTuyeckoe Meponpusitue

Pexomenayemast
NEPUOINIHOCTD

JelicTBusI IpH 00HAPYKEHNH HEUCTIPABHOCTH

[Ipu BKIIOYEHHH TECTOBOTO YCTPOMCTBA B PO3ETKY
3aIUIIAEMOH NN YCTPOMCTBO TOJDKHO CPaboTaTh.

VYcerpoiicTBa 3alIUThI OT

BusyanbHblil 0CMOTP.

1 pa3 B 3 Mecsna

[Tpu oOHapyXeHHMHM HEUCHPABHOCTH MPOU3BECTU

MIEpEHAIPSKEHUS He nomxHO OBITH AedopManuu Kopmyca, H3MEHEHUs 3aMEHY yCTpOMCTBa
[BETa M OIUIABJIEHUS W30JALIMM IIPOBOJOB, CIIEOB
neperpena (M3MEHEHUs 1IBETa) KOHTAKTOB.
IlpoBepka  COOTBETCTBMSI ~ IIapaMeTpPOB  ammapara,
YKa3aHHOW B MapKUpPOBKE MNapaMeTpaMm 3JIEKTPUUECKON
CETH 110 HAPSYKEHUIO, TOKY.
TepMonHAMKATOPHI BusyanbHblil 0CMOTP. 1 pa3 B 3 mecaua | Ilpu oOHapykeHUU MEXaHUYECKUX MOBPEKICHUN
OTcyTCcTBUE MEXaHUYECKUX TTOBPEKICHUM. WJIM UCTEYEHUS CPOKA IKCILTyaTallMi IPOU3BECTH
IIpoBepka CpPOKOB JKCIUTyaTallud TEPMOMHANKATOPOB B 3aMeHy TEPMOUHIUKATOPA.
COOTBETCTBUU C JJOKYMEHTALIME U3rOTOBUTEIIS. B ciyvae W3MEHEHUS LBETA
OTtcyTcTBUE U3MEHEHUS 1IBETa TEPMOUHIUKATOPOB. TEPMOUHUKATOPAIIPOU3BECTH  JIEHCTBUS IO
pazmeny 4.3  HacTosAUMX  METOAMYECKUX
PEKOMEH Tl H.
Tepmocucrtemsl BusyanbHslil 0CMOTP. 1 pa3 B 3 mecaua | [lpu oOHapykeHUU MEXaHUYECKUX MOBPEKICHUN
OTCcyTCTBUE MEXaHUYECKUX MTOBPEKICHUN JaTUNKOB. WIM UCTEUEHUS CPOKA KCILTyaTalluy IPOU3BECTH
[IpoBepka  CpPOKOB  OKCIUTyaTalldd  JaTYUKOB B 3aMEHY JJaTYUKOB.
COOTBETCTBUU C TOKYMEHTALUEN U3rOTOBUTEIIS.
OtcyrcTBUE WU3MEHEHUS 1BeTa OILJIaBJICHU,
nedopmanuu.
TennoBu3noHHasA [Ipoussectu TEIJIOBU3HUOHHYIO nunarHoctuky | He pexe 1 pazaB | Ilo pe3yabpTaTam TEIJIOBU3MOHHOT'O
JIMarHOCTHKA AKCILITYyaTUPYEMOTO AIIEKTPOOOOPYI0BAaHUS B ron 00CIIe0BaHUS COCTABIISIETCS IPOTOKOIT.
COOTBETCTBUM C [6] WM Jpyrod arTecTOBAHHOU [IpoTOoKONT MAOMKEH COAEpkKaTh CIEAYIONIYIO
METOJIMKOM TEIJIOBU3MOHHOM JUAarHOCTHKH. uH(POPMAIIHIO:
- HAUMEHOBaHWE W aJpec  OpraHu3alMU-
UCIIOJIHUTEIS;
- HOMEp JIMIEH3UM U  aKKpeOuTallud Ha
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TexHnueckue
cpeacTsa

I[IpodpunakTuyeckoe Meponpusitue

Pexomenayemast
NEPUOINIHOCTD

JelicTBusI IpH 00HAPYKEHNH HEUCTIPABHOCTH

MPOBEJICHUE JAHHOTO BUAA pabOT C yKa3zaHHEM
JaThl  BBIIAYW, PETUCTPAIMOHHOTO HOMeEpa,
HAUMEHOBAHMSI OpraHa BBIAABIICTO JHIICH3UIO U
MTPOBOJIMBIIIETO AKKPEIUTAITUIO, CPOKA JACHCTBHS,
- HOMEp OT4YeTa, HOMEp OJK3eMIUlsipa M JaTy
(cpokw) poBeAeHUS PabOTHI,

- HAMMEHOBaHKE 00CIEOBAHHOTO O0BEKTA U €TO

aapec;

- CIIUCOK UCIIOJIHUTEIIE N c yKa3aHUEM
KBaTM(UKAIIIH;

- IIEpeYEHb CpEenCTB U3MEPEHUN

UCTIONIB30BaHHBIX ~ TPU  OOCIEIOBaHWH, C
YKa3aHHEM JaThl TOBEPKH,

- esib  o0crenoBanus (ONpeneieHne TOKapHOH
OMMACHOCTH) U OOBEKTH oOcnenoBaHus (yka3aTh
KaKoe AJEKTPOOOOpYyI0BaHNE 3IIAHMSI
MOJIBEPrayioch 00CIEJOBAHUIO);

- XapaKTepUCTHKH  OOBEKTOB  0OCIECIOBaHUS

(cocTosiHME ANIEKTPOOOOPYAOBAHMSI,
HaTpsHKCHUE, TOK HATPY3KHU | T.JI.);

- pe3yIbTaThI o0ce10BaHus (creneHp
nedexTHoCTH (TokapHoOM OTacCHOCTH),

TEPMOTpPaMMBl ¥ COOTBETCTBYIOIIUE WM
dboTon3o0paXkeHnss, CIUCOK  Je(EKTOB IO
CTETEeHH UX M0KAPHOU OMacHOCTH).

ConepxaHre MPOTOKOJIA MOXKET JTOMONHITHCS B
3aBUCHUMOCTH OT 00CJIeTyeMOro 0OBhEeKTa.
PazBuBmmecs  ngedexktst u  gedeKkThl  Ha
HAYaJIbHOW CTaJW¥M pPa3BUTHS PEKOMEHIOBAHO
YCTpaHATh B XOJie¢ IUIAHOBOTO OTKIIOYCHHS
AIEKTPOOOOPYIOBAHHS.

B cnydyae oOHapyxeHHs 30HBI C aHOMAaJbHBIM
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Texnnueckue Pexomenayemast N
IIpodunakTuyeckoe MmeponpusTHe JleiicTBHS IpH 00HAPYKEHUH HEHCTIPABHOCTH
cpeAcTBa NePUOTUYHOCTH
MOXKapOONAacCHBIM  TOBBILIEHUEM TEMIIEpaTyphl
MpOU3BECTH  JEeWCTBUA 1O  pasneny 4.3
HACTOSIINX METOJUYECKUX PEKOMEH/IAIU.
DKCIUTyaTHpyeMbIe Buzyanbabrit OCMOTp AEKTPOIIPHOOPOB u | Ilepen kaxneiM | [Ipy oOHapyXeHHMH HEUCTIPAaBHOCTH BBIBECTH
AJIEKTPOIPUOOPHI U | DJIEKTPOYCTAaHOBOYHBIX u37enui (97eKTpUYECKUX BKJIIOYEHUEM npubop U3 FKCILTyaTalluH.
AJIEKTPOYCTAaHOBOYHBIE | PO3ETOK). anektponpudopa | [Ipom3BecTH peMOHT WM 3aMEHY HEHCIPAaBHOTO
U3JIEIUs He npomxHO OBITH nedopmanmu Kopiyca, U3MEHEHHS U BO BpeMs 3JIEKTPOOOOPYIOBAHUS.
I[BETA U OIUIABJICHMS H30JIALMU INPOBOAOB M IIHYPOB | 3KCIUIyaTalluu

MUTaHUSA, CJEJOB TMeperpeBa (M3MEHEHHUs  IIBETA)
KOHTaKTOB.

He nomxHO OBITH MOBPEXKICHUS HW3OJSIHHA MUATAIOLINX
MPOBOJOB U THYPOB MUTAHUA.

Po3etkn [ODKHBI OBITH HAJIEKHO 3aKPEIUICHBI, HE
JOJDKHBI ~ MMETh  OIUIABJICHMHA W MEXaHMYSCKHX
MTOBPEKICHUMN.

[IpoBepka COOTBETCTBHS MapaMeTPOB JJICKTpONpuoOOpa,
YKa3aHHOM B MAapKUPOBKE MapaMerpaM 3JIEKTPUUECKOM
CETH MO HAMNPSIKEHUIO U TOKY.

Hcnonb3oBaTh  2JIEKTpONpPUOOpP 1O HA3HAYCHUIO B
COOTBETCTBUHU C MHCTPYKIIUEH 1O SKCIUTyaTalllH.
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Konumpons cocmosanua cucmemul 3a3emienus

B mnpouecce skcrutyaTanuu 3JIEKTPOYCTAaHOBOK BO3MOYKHO BO3HHUKHOBEHHE
HEHUCTIPAaBHOCTEN U aBAPUMHBIX CUTYAIMM, IPUBOIAIINX K TOKOBBIM yTeukam. B aTon
CBSI3U, B KaXJOM JIOME JIOJKHBI BBIIIOJIHATHCS 3alIUTHBIE MEPOIPHUITHS, OOHUM U3
KOTOpBIX SIBIIAETCS KOHTYp 3a3zemieHus. OH oOecneywBaeT 3alluTy JIOJEH OT
MOpaXXEHUs AJIEKTPOTOKOM, a MPUOOPHI U 000PYAOBaHUE OT NEPenaoB HAMPSKEHUS.
KoHTyp 3a3zemiieHMS, MOXET YCTAHABJIMBATHCS OTAEIBHO WJIM COBMECTHO C
YCTPOMCTBAMH 3alIUTHOTO OTKIIOYEHHUS. KOHTyp 3a3emMieHUs] MOHTUPYETCA B
cootrBeTrcTBUH C [1YD.

B cootBercTBum ¢ I1YD s neneit opraHu3anuy KOHTYpa 3a3€MJIIEHUS MOXKHO
BOCHOJIB30BAThCSI €CTECTBEHHBIMH 3a3€MIIMTENSIMHU, HANpUMEpP, PaACHOIO0KECHHBIMU
PAIOM METALTMYECKUMHU U KeJNe300€TOHHBIMU KOHCTPYKIUAMU. Bombiiias 4acTe Ux
MOBEPXHOCTH JOJDKHA KOHTAKTUpPOBaTh € TpyHTOM. B cBowo ouepens, I[1YD
YCTaHABIMBAET, YTO W3JETHUS W3 JKEIe300€TOHA, HAXOMSMIIUECS IMOJ| HaMpsHKEHHUEM,
TPyOONPOBOABI JJII TPAHCHOPTUPOBKU TOPIOYMX BEIIECTB, TPYObl KaHAIW3AIUHU U
OTOIUIEHUS HE MOT'YT IPUMEHSATHCS B KOHTYPE 3a3EMJICHUS.

3anpemaercss yCTaHABIMBATh 3a3€MJICHHE B KaMEHUCTBIX WM CKaJIbHBIX
IPYHTax, IOCKOJbKY OHHU SIBJISIOTCS MPOBOJHUKAMU TOKa U OOJAMal0T HU3KUM
COIIPOTUBIICHUEM.

HckyccTBEHHBIE 3a3eMIIMTENM TIPEACTABIISIOT COOOM CUCTEMY METAJITUYECKHUX
KOHCTPYKIIMH, pa3MEILIEHHBIX B 3€MJI€, HA OMPEICIICHHBIX PACCTOSHUSIX MEXITY COO0M
Y HE3HAYUTEIHHOM YAAJICHUHU OT 00OBEKTA 3aIUTHI.

I M3roTOBIIEHUS HMCKYCCTBEHHBIX 3a3EMJIMTENIEN NPUMEHSIIOTCS: KPYTJIbIe
MPYTKH, TPYObl PA3HOTO CEUEHHs] W YrOJKH. B HOPMAaTUBHBIX JOKyMEHTaX
ONpEAENAeTCS] MUHUMAIIBHO JIOIMYCTUMOE CEUYECHUE 3a3€MIIMTEINICH, KOTOPOE JTOJIKHO
YUUTHIBATBCS TPU BBIOOpEe MarepuanoB. Tak, Juisi mpyTa, OIMHKOBAHHOTO STOT
rmapameTp COCTaBIseT 6 MM’, JUIS IIPYTa W3 OOBIMHOTO YepHOro Meramwia — 10 MM’ a
JUIS TIPSIMOYTOIbHOTO Tpokata — 48 wMm’. CTeHKH TPYO MM MOJKH CTalbHBIX
POKATOB BHIOMPAIOTCS C MUHUMAJIBHOM TOMIIMHON 4 MM.

3a0UThIC JIEKTPOJIbI COSAUHSIIOTCS MEXITY COO0M TOHKOW CTAJIbHOM MOJIOCOM,

TOJIIUHON HE MeHee 4 MM.
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3anpeniaeTcss MUCIOJIb30BaTh B KAadyeCTBE 3a3€MJIIOIIMX IPOBOJHUKOB H
3a3emMiiuTeNnel mpoGUIbHYI0 apMaTypy. DTO CBS3aHO C KAJIEHBIM HAPY>KHBIM CIIOEM,
UMEIOIMMCA  BO BCEX M3ICNIMIX JTOro THma. B pe3ynbrate, Hapyumaercs
pacupesereHue TOKa MO CEYEHHIO, a IPOLECC OKUCIEHUS IMPOUCXOAUT HAMHOI'O
owIcTpEe.

CoenuHenue Jerajedl W3 MpOKaTa YEPHOIO0 MeTaula OCYILECTBISETCS
¢ nomoleio cBapku. CTajibHas M0J0ca NPUBAPUBAETCS K KOHIAM 3a0MTHIX B 3EMJIIO
annekTponoB. He  nmomyckaercs — MCHONBb30BaHUE  OONTOBBIX  COECOUHEHMI,
T.K. OHU OBICTPO OKHCIIAIOTCS. B pe3ynpTare, KOHTaKT TepseTcs, W 3a3eMIISIOLIUN
KOHTYp HauuHaeT paboraTh Hed(hdexTuBHO. [10 OKOHUAHHUM BCEX CBapOYHBIX padOT
MecTa CBapku 00padaThIBalOTCSA CIEUUAIbHBIMU AHTHKOPPO3UHMHBIMU COCTAaBAMM.
JUtst 3TUX 1eNeld Heab3sl MCHOJIb30BATh KPACKY, IMOCKOJIbKY OHA HAPYIIAET CBS3b
MeTajula ¢ 3eMJIel U cucTeMa 3a3eMileHus He OyneT paboTars.

Henb3qa nmpou3BOIUTh OKpPAcKy 3a3€MIIMTENIEW WM HAHOCUTh HAa HUX APYTHE
HOKPBITHSI, CIIOCOOCTBYIOIINE CHUKEHHIO MpOoBOAMMOCTH. OJHAKO Moja JIeHCTBUEM
KOPPO3WH TOJIIIMHA CTaJbHBIX JETAJIell MOCTENEHHO cHMkaerca. [loaToMy ceueHne
JIEKTpO/la  NOJAOMpaeTcs C  OmpeAeleHHbIM 3amacoM. Takum  o0pasom,
o0ecreunBaeTcs JOCTaTOYHO MPOAOJKUTEIbHAS SKCIUTyaTallusl KOHTYpa 3a3€MIICHUS.

Ecnu koHTYp 3a3emiieHMsl JOMa COEOUHSIETCI C  KOHCTPYKIIUSMH,
pPacnoIOKEHHBIMUA B YCIIOBHUSIX arpeCCUBHOM CpPEIbl, OHU JOJKHBI OBITh 3aIULIEHBI
CHeHUaTbHBIM TOKPBITHEM.

CyiecTBy0T HA0OpBI 3a3€MIIMTENEN 3aBOICKOIO U3TOTOBJIEHUS, COCTOSIINE U3
LEIbHOTSHYTBIX IUTHIPEN, TOKPBITBIX MEIBIO.

Bce 3azemusronyue NpoOBOJHUKH MOAKIIOYAIOTCA K €MHOM IIMHE 3a3€MJICHUS,
UCIIOJIb3yeMOord i KomMMyTanuu. Cama IOWMHA SIBIASETCS OJHUM M3 3JIEMEHTOB
pacupeeauTeIbHOrO IUTA U 3aKPEIUISETCS HEMTOCPEICTBEHHO HA €r0 CTEHKE.

J1J1 TIOJTHOM rapaHTUX PEKOMEHIYETCs BBI3bIBATH CIIELUAINCTOB, OHU JOJKHbI
COCTaBUTh aAKT MpoBepKU. OTBETCTBEHHOCTh 3a BBIIIOJHEHHBIE PA0OThI HECET TOJIBKO
UCTIOJIHUTEIb.

BBITOBBIMH 3JIEKTPOM3MEPUTEIBHBIMU TTPUOOpPaMu 3aMepUTh 3PPEKTUBHOCTD
3a3eMJICHUS] HEBO3MOXHO, HAJ0 HMMETh COBPEMEHHBIE JJIEKTPOHHBIE YCTPOWCTBA,

TEXHUYCCKHNC BO3MOKHOCTHU KOTOPBIX AAIOT BO3SMOXHOCTD 3aMEPATHh TAKHUEC TaHHBIC.
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JIns1 4acTHBIX TOMOB CONPOTUBIICHUE TOKA HE MOXET MpeBbIIaTh 4 OM.

[IpaBuiia TEXHUYECKOM SKCIUTyaTallud »JIEKTPOYCTAHOBOK MOTPEOUTENEH,
yTBepxkeHHbIe [Ipukazom Munanepro Poccun ot 13.01.2003 Ne 6 ycTaHaBiIuMBaroT
crienyroIye TpeOoBaHUS K 3a3eMIISIONINM YCTPOUCTBAM U UX MPOPUIAKTHKE:

- 3a3eMJISIOIIME  yCTPOMCTBA JOJDKHBI COOTBETCTBOBATh TPEOOBAHHIM
rOCYJIapCTBEHHBIX  CTaHJAPTOB,  MIpPaBWI  YCTPOWCTBA  DJIEKTPOYCTAHOBOK,
CTPOMUTEIBbHBIX HOPM W TPaBWI U APYTrUX HOPMATHBHO-TEXHUYECKUX JOKYMEHTOB,
o0ecrieurBaTh YCIOBUs 0€30MaCHOCTH JIIOJICH, IKCILTyaTallMOHHBIE PEKUMBI pabOThI
1 3alUTY 3JEKTPOYCTAaHOBOK;

- TPUCOEIUWHEHHE 3a3eMJISIONIUX MPOBOJHUKOB K  3a3eMJIMTENI0 U
3a3eMJIIONIUM KOHCTPYKIMSM JOJIKHO OBITh BBIMIOJIHEHO CBApKOM, a K TJIABHOMY
3a3eMJIAIONIEMY 3aKUMY, KOpIlycaM amnmnapaToB, MamuH U onopaM BJI — 60oaTOBBIM
coenuHeHWEeM (sl oOecredeHUs BO3MOXKHOCTH IIPOHM3BOJICTBA HM3MEPCHHM ).
KoHTakTHBIE COEIUMHEHHMS JOJDKHBI OTBEeYaTh TPEOOBAHUSAM TOCYIApPCTBEHHBIX
CTaHJ1apTOB;

- OTKPBITO TPOJIOKCHHBIC 3a3eMJISIONINE TIPOBOJHHMKH JIOJDKHBI  OBITH
MPEIOXPAHEHBI OT KOPPO3UH U OKPAIIICHBI B YEPHBIH 1IBET;

- JUISL OTpEeNeNIeHUs] TEXHUYECKOrO COCTOSHHUS 3a3eMJISIONIEr0 YCTpPOMCTBA
JOJDKHBI  TMPOBOJUTHCS  BU3yaJbHbIE OCMOTPHI  BHJMMOM  YacTH, OCMOTPBI
3a3eMJISIONIET0 YCTPOWCTBA C BBHIOOPOYHBIM BCKPBITUEM TpPYHTA, HM3MEpPEHUE
MapaMeTpoB 3a3eMIISIIOIETO YCTPOWCTBA B COOTBETCTBUM C HOPMaMHU HCHBITAHUS
AIEKTPOOOOPYIOBAHMUS;

- BU3YyaJIbHbIE OCMOTPBI BUJAMMOMN YacTH 3a3€MIISIIOLIETO YCTPOUCTBA JOJIKHbI
MIPOM3BOJIUTHCS 110 TpauKy, HO HEe pexe | paza B 6 MeCAIEB OTBETCTBEHHBIM 3a
anekTpoxo3saiictBo  [lorpeburens wnm  paOOTHUKOM, WM  YIIOJTHOMOYCHHBIM.
IIpu ocMoOTpe OIEHUBAETCSI COCTOSTHUE KOHTAKTHBIX COCAMHEHUU MEXY 3alllUTHBIM
IPOBOJHUKOM W 00OpyJOBaHWEM, HaJMYWe aHTUKOPPO3MOHHOIO ITOKPBITHS,
OTCYTCTBHE OOPHIBOB;

- JUISl ONPENENICHUSI TEXHUYECKOI'0 COCTOSHMSI 3a3€MIISIONIEr0 YCTPOMCTBA
B COOTBETCTBUM C HOPMAaMHU UCIBITAHUU 3JIEKTPOOOOPYAOBAHUS  JIOJKHBI
IPOU3BOIUTHCS:

HN3MEPCHUC COIIPOTHUBIICHUA 3a3CMIIATOIICT O YCTpOﬁCTBa;
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U3MEPEHUE  HAMNpSOKEHUST  MPUKOCHOBEHUS (B AJIEKTPOYCTaHOBKAX,
3a3eMJIAIONIEE YCTPOMCTBO KOTOPBIX BBIMOJHEHO MO HOPMaM Ha HaIpsHKEHUE
NPUKOCHOBEHUS), TMPOBEPKAa HAIWYUS IEMHA MEXKIY 3a3eMIISIIOIIUM YCTPOHCTBOM
U 3a3eMJISIEMBbIMH 3JIEMEHTaMU, a TAaK)KE COCIMHEHUI €CTECTBEHHBIX 3a3€MIIUTEIICH
C 3a3€MJISIFOIIUM YCTPOMCTBOM;

U3MEpPEHHUE TOKOB KOPOTKOI'O 3aMBIKaHUS JJIEKTPOYCTAaHOBKH, IIPOBEpKa
COCTOSIHUA MPOOUBHBIX MPEIOXPAHUTENECH;

U3MEpPEHUE YAEIBHOI0 COIMNPOTHUBJICHHUS TPyHTa B pallOHE 3a3eMIISIFOIIETO
YCTPOWCTBA;

- U3MEpPEHHs MapaMeTpOB 3a3eMIISIONIUX YCTPOMCTB - COINPOTHUBIICHHE
3a3eMJISIONIEr0 YCTPOIMCTBA, HAMPSKEHUE MPUKOCHOBEHUS, TPOBEPKA HAIMYUS LIETTH
MEXKy 3a3EMIIMTEISIMU U 3a3€MJISIEMBbIMH 3JIEMEHTAMU - MPOU3BOISTCS TAKXKE MOCIE
PEKOHCTPYKIIMM W PEMOHTa 3a3€MJISIIOIIMX YCTPOMCTB, MpHU OOHAPYKEHUU
paspylieHuss WIM  HOepekpbiThs  u3onsTopoB  BJI  amekTpuueckon — ayrou.
[Ipu HEOOXOIMMOCTH JOJKHBI MPUHUMATHCS MEpHI MO JOBEACHHUIO IapaMeTpoOB
3a3eMJIAIOIIUX YCTPONCTB 10 HOPMATUBHBIX;

- TpU WCHOJIB30BAHUM B  BJEKTPOYCTAHOBKE YCTPOWCTB  3aIIUTHOIO
orkmoueHus (gaiee - Y30) qomkHaA OCYIIECTBISATHCS €ro MPOBEpPKa B COOTBETCTBUU
C pEKOMEHIAIUsIMU 3aBO/1a-U3TOTOBUTEIIS u HOpMaMu UCTIBITAHUN
AIEKTPOOOOPYT0BAHUS.

Buvioop kaoenei

B coorBercTBMM CO  CTaTUCTUKOW OCHOBHOM TIPUYMHOW  IOXKAapOB
OT 3JIEKTPOM3IEIHNI SABISAIOTCS AneKTpuueckue kademu. [loaromy, mis obecrieueHus
MO’KapHON 0€30MacHOCTH, HEOOXOAMMO MPABWILHO BBHIOMPATH KAOEIbHBIC W3ENUs
10 TUIY UCIIOJIHEHUSI U CEYEHUIO TOKOMPOBOISIIINX KHUJI.

[Ipu BbIOOpEe THMA WCMOMHEHUS KaOenel Juisi OOBEKTOB Pa3IUYHOTO
Ha3HAYEHUsT MOXKHO Bocmojib30BaThcsi TpedoBanusimu ['OCT 31565-2012, B
COOTBETCTBHUHU
C KOTOPbIM B HOPMAaTHBHOW JTOKYMEHTAllMd HAa KaOelnbHOE H3JeNHe JOHKHA OBITh
yKazaHa oOJacTh €ro MPUMEHEHUs C Y4YeTOM IIOKa3aTelell OmacHOCTH M THIa

HUCIoNIHeHus1. B JaHHOM CTaHAapTC IIPUBCACHA Ta6J'II/I]_Ia ((HpeI/IMYH_ICCTBCHHBIe
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o0iacTn IIPUMCHCHUA KaOeNbHBIX HBI[eJII/Iﬁ C YUCTOM HX THIIA HCIIOJHCHUA»

MpeICTaBICHHAs B TabmuIie 4.

Taoauna 4

IIpeumyiecTBeHHbIE 00JIAaCTH PUMEHEHHSI Ka0eJIbHbIX U3/1eJIMH €

Y4€TOM MX THIIA UCIIOJTHCHUSHA

Knace
Tun ucnoaHeHUs N
TOXKapHOU [IpenmymiecTBeHHas 00JIaCTh TPUMEHEHUS
KaDeITbHOTO U3JICITHUS
OTIaCHOCTHU
be3 o603HaueHUs 01.8.2.5.4 Jns ofMHOYHOM MPOKIAnKU B KaOEIBHBIX COOPYXKEHHUAX U IIPOM3BOICTBEHHBIX
noMmenieHusx. [ pyrmnoBas mpokiaaka pa3perraeTcsi TOJbKO B HAPYKHBIX
ANIEKTPOYCTAHOBKAX W MPOM3BOICTBEHHBIX MIOMEIICHHUSAX, TJI€ BOSMOKHO JIHIITH
MEPUOANIECKOE MMPUCYTCTBUE 0OCTYKUBAIOIIECTO MEPCOHANA, TIPU 3TOM
HCO6XOI[I/IMO MMPUMEHATH TACCUBHYIO OTHE3AIUTY
Hr(A F/R) [T1a.8.2.5.4 | lns mpokIaaky, C yueToM 00beMa roprodei Harpy3ku kabeien, B OTKPBITHIX
Hr(A) 1116.8.2.5.4 |KaOEIbHBIX COOPYKEHHUAX (ICTAKA/AX, TANEPESX) HAPYKHBIX DIIEKTPOYCTAHOBOK
ur(B) [12.8.2.5.4
ur(C) [13.8.2.5.4
ur(D) 114.8.2.5.4
Hr(A F/R)-LS [T1a.8.2.2.2 | lns mpoKIaaKy, C yIeToM 00beMa Toprodei Harpy3ku kabeseid, BO BHYyTPEHHUX
Hr(A)-LS [116.8.2.2.2 |2JIEKTPOYCTAHOBKAX, & TAKXKE B 31aHMUAX, COOPY)KECHHSX U 3aKPBITHIX KAOEIbHBIX
ur(B)-LS M2.8222  |CoOPYHEmUX
ur(C)-LS [13.8.2.2.2
ur(D)-LS [14.8.2.2.2
Hr(A F/R)-HF IT1a.8.1.2.1 Jna mpokiagku, ¢ yaerom o6bema roproueii Harpys3ku kabeneil, Bo BHyTPEHHHUX
ur(A)-HF I116.8.1.2.1 |27MEKTPOYCTaHOBKAX, a TAKXKE B 3JaHUAX U COOPYKEHUSX C MACCOBBIM
HF(B)—HF m.8.1.2.1 Hpe6LIBaHHeM HlOL[eﬁ, B TOM 4YHUCJIC B MHOFO(byHK]_II/IOHaJ'H)HLIX BBICOTHBIX
T 3/IaHUSAX | 3TaHUSIX-KOMIUIEKCax
ur(C)-HF I13.8.1.2.1
ur(D)-HF 14.8.1.2.1
Hr(A F/R)-FRLS [I1a.7.2.2.2 | Ans mpokIaaky, ¢ yueToM 00beMa Troprodeil Harpy3ku Kabese, B cucTeMax
ur(A)-FRLS [116.7.2.2.2 |TPOTHBOMOKAPHOI! 3AIINTEI, & TAKXKE APYTHX CUCTEMAX, KOTOPhIE TOJIKHBI
ur(B)-FRLS 27222 COXpaHsATh pabOTOCHOCOOHOCTH B YCIIOBHSX MOXKApa
ur(C)-FRLS 13.7.2.2.2
ur(D)-FRLS 14.7.2.2.2
ur(A F/R)- FRHF MMla.7.1.2.1
Hr(A)-FRHF 1116.7.1.2.1
ur(B)-FRHF 112.7.1.2.1
ur(C)-FRHF 113.7.1.2.1
ur(D)-FRHF 14.7.1.2.1
Hr(A F/R)-LSLTx [M1a.8.2.1.2 | lns mpokiagku, ¢ yuetoM oObeMa roprodeit Harpy3ku kadenei, B 3aHusIX
Hr(A)-LSLTx 1116.8.2.1.2 |/E€TCKUX NOLIKOJBLHBIX U 00pa30BATENILHBIX YUPEKICHHUIA,
#r(B)-LSLTx 2.82.12 CHEIMATM3UPOBAHHBIX TOMAaX MIPECTapeNbIX H HHBAIUAOB, OOJBHHUIAX, B
B CHAIBHBIX KOPITycax 00pa30BaTeIbHBIX YIPSIKACHUN HHTEPHATHOTO THIIA H
ur(C)-LSLTx 113.8.2.1.2 JETCKUX ydpeskieHHUil
Hr(D) LSLTx [14.8.2.1.2
Hr(A F/R)-HFLTx I1a.8.1.1.1
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Knacc
Tun ucnonHeHus N
MOXKapHOH [TpenmymiecTBeHHast 001aCTh TPUMEHEHUS
KaOEeJIbHOTO U3IEIINS
OTIaCHOCTH
Hr(A)-HFLTx I116.8.1.1.1
ur(B)-HFLTx 2.8.1.1.1
ur(C)-HFLTx I13.8.1.1.1
ur(D)-HFLTx I14.8.1.1.1
Hr(A F/R)-FRLSLTx |I1la.7.2.1.2 | Jlns mpokJamky, ¢ y4eToM oObeMa roproueii Harpy3Kku kabenel, B cucteMax
Hr(A)-FRLSLTx [116.7.2.1.2 | mpoTHBOMOXKapHOI1 3aIINTHI, 8 TAKXKE B IPYIHX CHCTEMAaX, KOTOPBIE JOJDKHEI
ur(B)-FRLSLTx 12.7.2.1.2 COXpaHATH pabOTOCTIOCOOHOCTH B YCIOBHSAX MOXKapa, B 3IAHMIX JTETCKIX
Hr(C)-FRLSLTx 13.7.2.1.2 JIOLIKOJIBHBIX 00pa30BaTeNbHBIX YUPEKICHUH, CIICIIHATH3UPOBAHHBIX JJOMax
ur(D)-FRLSLTx 14.7.2.1.2 IIpecTapenbIX ¥ MHBAJIHUJIOB, OOJIBHUIIAX, CHATIBHBIX KOPITycax 00pa3oBaTeIbHbIX
ur(A F/R)-FRHFLTx | [la.7.1.1.1 YUpEXJCHUI NHTEPHATHOTO THIIA U IETCKUX YIpEKACHUN
Hr(A)-FRHFLTx I116.7.1.1.1
ur(B)-FRHFLTx 12.7.1.1.1
Hr(C)-FRHFLTx I13.7.1.1.1
Hr(D)-FRHFLTx I14.7.1.1.1

Ha QJICKTPOYCTAHOBKU H JJICKTPUYCCKUC LCHHW XHWIIBbIX U O6I]_I€CTB€HHBIX

31aHUIl B TOPOAAX U CEJIbCKUX HACEIEHHBIX MyHKTaX HOMHUHAJIbHBIM HaNpsiKEHUEM
no 1000 B  nepemeHHOro CII
256.1325800.2016,

B COOTBCTCTBHUU C KOTOPBIM:

TOKa  pPAaCHpOCTPaHSIIOTCS  TpeOoBaHUs

- BHYTPEHHHUE 3JIEKTPUUYECKUE CETU JOJDKHBI OBITh HE PacCHpOCTPaHSAIOIIUMHU
TOpEHUE M BBINOTHATHCS KaOeIsiMU M TPOBOJAMU C IKWIAMH W3 MEIU WU
ATIOMUHUEBBIX CIUIaBoB Mapok 8030 u 8176, mmHONPOBOAAMH ¢ MEAHBIMHA IITMHAMHU
B coorBercTBUM ¢ TpedoBanusmu IIYD, TOCT 31565, TOCT P 50571.5.52,
I'OCT P 58019, CIT 76.13330, a Taxke TpeOOBaHHSAMU DJCKTPO- U TOXKAPHOMH
0€301aCHOCTH;

- CE€YEHUsI TOKOMPOBOMSIIMX MEIHBIX KWJI U JKUAJ U3 AJIFOMUHHUEBBIX CIIABOB

Mapok 8030 u 8176 nokHbI OBITH HE MEHEE YKa3aHHBIX B TaOaULE 5;

Taduamnua S
CeuyeHust TOKONPOBOASIIIMX MEJIHBIX KHJI H KMJI U3 ATIOMHHHEBBIX CIUIABOB
mapok 8030 u 8176

Haumenbinee ceueHne TOKOPOBOIATIINX HKHJIT
Ka0eseil u MPoBOOB, MM

HanmMmenoBanue UM

MEIHBIMU KHUJIAMH U3 ATFOMUHUEBBIX
KUITaAMU crutaBoB Mapok 8030 u 8176

JInHUM rpyNIOBBIX CETEN OCBEILEHUS 1,5 2,5

JIuHUY TpynnoBEIX CETEN PO3ETOK 2,5 4,0



normacs://normacs.ru/10PJR#000000000000000000000000000000000000000000000000007D20K3
normacs://normacs.ru/10E84#000000000000000000000000000000000000000000000000007D20K3
normacs://normacs.ru/12208#000000000000000000000000000000000000000000000000007D20K3
normacs://normacs.ru/11PV9#000000000000000000000000000000000000000000000000007D20K3
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JInHUYM OT 3TaXKHBIX 1O KBAPTUPHBIX 2,5 4,0
IIUTKOB U K PACYETHOMY CUETUUKY

JIvHuM pacnpeaenuTebHON CeTH 4,0 6,0
(cTosiKM) AJIs MUTaHUS KBAPTHP

- TIPY COEIMHEHUH MPOBOJIHUKOB C JKWJIAMH U3 ATIOMUHHUEBBIX CIIAaBOB MapoOK
8030 m 8176 ¢ »IEKTPOYCTAaHOBOYHBIMU W3JCIUAMH, aIlllaparaMd 3alldThl U
CYETUMKAMH PEKOMEHJIYeTCS HCIOJIb30BaTh COCIMHUTENIbHBIE YCTPOWCTBA B
coorBercTBUM ¢ TpeboBanusimMu ['OCT 31604 nis koMMyTanuu NPOBOAHUKOB U3
QTIOMUHUEBBIX CIUIABOB ¢ KOHTAKTaMHU JIJISI IPOBOJHUKOB U3 MEJIH.

st obecrieyeHus HAJCKHOCTHU KOHTAKTHBIX COEJIMHEHUN B
pacrpenenuTeNnbHbIX KOpoOKax cienyer OCYLIECTBIISITh COEIMHEHUE
TOKOIPOBOJISAIINX KWJI W3 CIUIaBOB ajmtoMuHus mMapok 8030 m 8176 mpu momoru
BUHTOB WJIM AJIIOMUHHUEBBIX TUJIb3, METOJIOM ONPECCOBKU UJIU UCIIOIB30BaTh CBAPKY.

[Ipn MOHTa)ke OTBETBIAEMBIX Kalelel ¢ KuiaMu U3 aJIFOMUHHMEBBIX CILJIaBOB
Mapok 8030 u 8176 1OMKHBI TPUMEHSATHCS CKUMBI C OITMHKOBAHHBIMUA KOHTAKTaMHU.

[Ipy BBINOJHEHHH COEAWMHEHUA B JJIEKTPONPOBOJKAX C TOKOMPOBOISALIMMU
KUjlaMd U3 CIulaBoB  amtomuHusa  wmapok 8030 w8176, ecam  Tun
ANEKTPOYCTAHOBOUHBIX U3JEIUNA COJEPKUT MEIHBIC WIM JIATYHHbIE KOHTAKTHI, JJISI
oOecrieueHUs1 CTAaOMJIBHOCTH KOHTAaKTHOTO COEAWHEHHUSI CJIeNyeT MNPUMEHSThH
AJIEKTPONPOBOISIIIINE CMA3KHU.

Menp uMmeeT JIy4llyl0 NPOBOJMMOCTb, MO CPAaBHEHUIO C aFOMUHUEM, YTO
o0ecrneurBaeT MPU MEHbIIEM CEYEHUHU OOJIBIIIYI0 MAaKCUMAIbHYIO TOKOBYIO HAIPY3KY.

Menublii TPOBOJTHUK MEHBIIE MOABEPTaeTCsl OKUCICHUIO U CIIOCOOEH 0JT0oe
BpEMs COXpPaHSATh KAa4eCTBO KOHTAKTOB IPU COCAMHEHUU B paclpeeauTelbHbIX
KOpoOKax M APyrux npuoopax.

B kunpix ©  OOIIECTBEHHBIX 3JaHHUSIX C TMPUMEHEHHEM JIEPEBSIHHBIX
koHCcTpykiui B coorBerctBue ¢ CIT 451.1325800.2019 u CIT 452.1325800.2019
BHYTPEHHHUE JIEKTPUUECKUE CETH JOJKHBI OBITh HE PACTIPOCTPAHSIIONIUMH TOPEHUE U
BBINIOJIHATHCA KabensiMu 1 npoBoaamu ¢ MeaubiMu sxuiiamu B 'OCT 31565, TOCT P
50571.5.52, CII 76.13330.

CIT 256.1325800.2016 nmonmyckaeT mNpuUMEHEHHE KaOCNIbHBIX M3JICIUA C
TOKOIPOBOSIIIMMU ~ )KWJIAMU M3  QJIOMUHUEBBIX CIUIABOB I  OpraHU3aluu

BHYTPCHHUX ceTeﬁ, HO HaKJIaAbIBACT HAa X MOHTAX JOIMOJHUTCIIbHBIC OI'PAHUYCHHA.
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Jlns obecrieueHus: HaAEKHOCTU DJIEKTPONPOBOJIOK B 3JAHUSX, BBITTOTHSIEMBIX
MPOBOIAMU U KaOeNsIMU C TOKOIPOBOASIIUMU KUJAMH U3 CIJIABOB AJIFOMUHUS, TIPU
MOHTAQ)XX€ JIOJDKHBI ~ MCIIOJI30BaThCA JIMOO  AJIEKTPOYCTAaHOBOYHBIC — M3JEIus,
KOHTaKTHbIE TPYMIbI KOTOPBIX MMEIOT CHEIHAIbHbIE MOKPBITHS, 00ECIeUNBAIOIINE
CTa0MJIBHOCTh  KOHTAKTHOTO COCIMHEHUSI KaKk C MEOHbIMH, Tak U C
TOKOMPOBOSIITNMU JKIJIAMHA U3 CIUIABOB aJTIOMHHWSI, YTO JOJDKHO OBITH OTPaXEHO B
MapkupoBke (Hanpumep, Cu/Al) 1ubo mpu UCTIOIB30BAHUU CEPUITHO BHIITYCKAEMBIX B
CTpaHE YCTAHOBOYHBIX W3JIETUNA  JOJDKHBI  MPUMEHATHCS  JOMOJHHUTEIbHBIC
TEXHUUECKHUE CPEICTBA, 00ECTIEUYNBAIONINE CTAOUILHOCTh KOHTAKTHBIX COSAMHEHUIA.

[Ipy  KOpOTKOM  3aMbIKAaHUM  MEIHBIE  JKWJIbl  SIBIAIOTCS  Oosee
MO’KapoOE30TMacCHBIMHA, YE€M KWJIBI W3 ATIOMHHHEBBIX CIUIABOB 32 CYET MEHBIIICH
3aKUTaTeIbHOM CIOCOOHOCTH 4YaCTHI[ MEIMU [0 CPAaBHEHUIO C 3aKUTaTeIbHOU
CHOCOOHOCTBIO YaCTHIL] AJITIOMUHUS.

C TouykM 3peHHs] TOXKapHOW 0€30MacHOCTH, MNPEANOUYTUTEIBHBIM SIBIISETCA
NpUMEHEHUE KaOeNbHBIX U3/ C MEIHBIMU TOKOTIPOBOASIINMHU SKUJIAMHU.

Ha mokapHyro 6€301macHOCTh 3JIEKTPONPOBOKU BIUSET MPAaBUILHOCTH BEIOOPA
CEUYEHUsI TOKOMPOBOASAIIMX KU Kabeneil. HeBepHbIi BEIOOp ceueHust KaOemnsi MOXKET
MIPUBECTH K €r0 MEperpeBy, OIUIABJICHUIO HU3OJISIIIUU U €€ BOCIUIAMEHECHHIO WIH K
KOPOTKOMY 3aMBIKaHUIO C TIOCIIEIYIOIIUM BO3TOPAHHUEM.

OCHOBHBIM TapaMETPOM, KOTOpPBI HEOOXOAUMO YYMUTHIBATH MPHU pacyere
cedueHMs] KabOenmsi sBJISETCS MIUTENbHO JOMyCTMMas TOKOBash Harpyska, T.e.
MaKcHUMallbHasi BEJIMYMHA TOKA, KOTOPYIO KaOeinb MOXKET MPOIycKaTh 0€3 neperpesa B
TE€UEHUE JIJTUTEIILHOTO BPEMEHHU.

PacuerHbie  SIeKTpUYECKUE  HATPY3KHM  JUIS  Pa3IMYHBIX  KWAJIBIX U
00IIIeCTBEHHBIX 371aHUM NpescTaBiieHbl B pazzaene 7 CIT 256.1325800.2016.

Jlnst ipoBeieHrsI CaMOCTOSTENILHOTO pacyeTa CEUeHHUsl Kadelsl Mo TOKY JIst
9aCTHOT'O JToMa (KBapTUPHI) HEOOXOAMMO BHITIOIHUTH CIEAYIOIIHE ISHCTBHS:

- ONpPEACNIUTh CYMMapHYH MOIIHOCTh BCEX JJIEKTPONPUOOPOB, KOTOpPBIC
OJIHOBPEMEHHO MOTYT OBbITh BKJIIOUEHBI B CETh;

- paccuuTaTh CHWIY TOKa, KOTOopas OyAeT MpoTekaTh M0 Kabenwo mpu
BKJIFOUEHUHU JJAHHBIX AJIEKTPOIIPUOOPOB;

- 110 TabJIMIle OMPEICTUTh HanboJee MOIXOIAIIee CEUCHUE KaOes.
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CymmapHast MOIIHOCTB 3ieKkTponpubopoB (P, BT) Belumcisgercs kak cymma
MOILIHOCTEN OTAENIbHBIX TPHUOOPOB, KOTOPHIE MOTYT OBITh BKIIFOUEHBI OJTHOBPEMEHHO.
JlaHHBIE O MOIIHOCTH Ka)XKJIOr0 AJIEKTPUYECKOr0 NpuOopa YKas3bIBAlOTCSA B €ro

IMacCImopTe, pPYKOBOACTBC 110 SKCILIyaTallu U T.II.

Pacuer cunei Toka (I, A) mnporekaromiero mno KkaOen0 MPOBOJUTCS IO

dbopmynam:

s onHo(azHoM cetu HanpsbkeaueMm U = 220 B
;_ PKy
U-cosg

Uit TpexdaszHoit cetu Hanpsbkenrem U = 380 B
B

= «J'TU - COs (P

JIJIs1 OBITOBBIX AJIEKTPONPUOOPOB cos = 1.

K, — ko3¢ dunmenT omHOBPEMEHHOCTH, T.. Kakas 4acTh MPUOOPOB MOMKET
OBITH BKJIIOYEHA OJHOBPEMEHHO.

JInsi MOBBIIEHUS] TOKapHOW O€30MacHOCTH, B pacyere i 4acTHOro JomMa
(KBapTUpPBI) MOXKHO TMPEIAINOJNIOKUTh, YTO B CETh OJHOBPEMEHHO MOTYT OBITh
BKJIFOUYEHBI BCE AJEKTPUUECKUE MPUOOPHI M TPUHATH Kodpduunent K, = 1.

3Hasg BEIMYMHY TOKa, CEYEeHUEe TMpoBOJa HaxomaT mno Tabiuue 6.
Ecnu okaxercss 4To pacueTHOe M TaOJIMYHOE 3HAYEHUS TOKOB HE COBMAJAIOT, TO B
ATOM CclTydae BBIOMpArOT Oyikaiiiee OoJblee 3HAUYCHUE CEUCHUSI TOKOIIPOBOISIICH

JKUJIBI KaOes.

Tabauua 6
Br100op ceueHnusi npoBoja Mo BeJIMUMHE TOKA
Ceyenne MenHble KUJIBI TPOBOIOB U Kabenen
TOKOIIPOBOALIEN Hanpsoxenue, 220 B Hanpsoxenue, 380 B
KHUJIBL, My 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
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Cevenne MenHbIe KHUITBI TIPOBOJIOB U Kabemeit
TOKOIIPOBOSALIEN Hanpsoxenue, 220 B Hanpsoxenue, 380 B
KUIIBL, My TOK, A MOIITHOCTh, KBT TOK, A MOIITHOCTh, KBT
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
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 goMme wuMEIOTCS MOIIHBIE SJIEKTPONPUOOPHI, HArpy3ka KOTOPBIX
coctapisger Oonee 1,5 kBT, and uxX MNOAKIIOYEHUS PEKOMEHIYETCS HCIOIb30BaTh
OTJIENbHYIO JIMHUIO.

Yacto npuxonurcs peniath 00paTHYIO 3a7a4y, Koraa JJisi U3BECTHOTO CEUCHHS
MPOBOJHUKA, TMPOJIOKEHHOTO B JIOME WM KBapTUpPE, HEOOXOAUMO HaNTH
MaKCHUMaJIbHO JOMYCTUMYIO HArpy3ky. B aTom ciyuae, mo TabiuiaMm s JaHHOTO
CEUEHMs] TOKOIPOBOJALIEH >KWIbI Kabelss HaXoJuM MaKCHUMAaJIbHO JOMYCTUMYIO
Harpy3ky. 3aTeM 3Hasi MOIIIHOCTH 3JIEKTPUUECKUX MPUOOPOB, OMpPEAEIsieM, Kakue U3
HUX MOT'YT OBITh OJJTHOBPEMEHHO BKJIIOYEHBI B CETh.

Cnenyer MOMHUTh, YTO MAaKCUMAJIbHBIM JTOMYCTUMBIA TOK JJIsI CTAHJAPTHBIX
OBITOBBIX AJIEKTPOYCTAHOBOYHBIX W3JETUN (BBIKJIIOYATENN, PO3ETKH) paBeH 16 A.
[TorTomMy BKJIIOYATH B OAHY PO3ETKY WM IMOJKIIOYATh K OJHOMY BBIKIIOUATEIIO

Harpy3ky 6oinee 16 A, uto 115t omHOGA3HON CETH COOTBETCTBYET 3,5 KBT Henb3sl.
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3.3. HeicrBust npu 00HapyKeHUumn aBapMHUHOIO pexuma
B 3JIEKTPOOOOPY10BAHUM

ABapuiiHBIN PeXUM paOOTHl IKCIUTYaTUPYEMOTO SJIEKTPOOOOPYAOBAHUS MOXKET
MIPOSIBJIITHCS B BUJIE CPAOOTKH ammapaToB AJICKTPHUECKOW 3alUThI CETH, H3MEHCHUS
I[BETa TEPMOWHIUKATOPOB, OOHAPYKEHHS 30H AHOMAJIBHOTO HarpeBa JJIEMEHTOB
AJIEKTPOOOOPYIOBAHUS TPHU TEIIOBU3MOHHON JTUArHOCTHKE, CPabOTKU JIaTYMKOB
tepmocucteM. Kpome Toro, 06 aBapuiiHOM pexkume paboThl AIEKTPONPUOOPA MOKET
TOBOPUTH TMOSBIICHHE HA €r0 MOBEPXHOCTH, IIHYPE M BHWIKH MUTAHUS OTUIABJICHUA,
nedopManmu Kopiyca, BOSHUIKHOBEHUH TIPU pad0Te HEXapaKTEPHOTO ITyMa U 3amaxa
TJIABSIIECUCS U3O0JISILUH.

[Ipu3Haku aBapuiiHOrO pekuMa padOoThl FAEKTPOOOOPYIOBAHUS U IEUCTBUS TIPH

X OOHApYKEHUU TIPEICTABIICHBI B Ta0IHIIE 7.
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Tadoanma 7

IIpu3Haku aBapuiiHOTO pexuMa padoThl 3JIEKTPOOOOPYA0BAHNSA U AeiiCTBUS NIPH UX OOHAPYKEHUH

IIpusHak aBapuiiHOI 0 pe:KkuMa

Bo3moxkHas npuyuHa

PeKOMeH)]yeMble JeHCcTBHUA

CpaboTasl aBTOMaTUYECKHI BBIKJIFOYATEIb

KopoTkoe 3aMbIkaHu€ B LIENH.
[leperpyska B Lemnu.

Cpaboraio YCTPOMCTBO 3aIUTHI | YTeUYKa TOKA.

TG depeHIanTbHOro TOKa

Cpabotasio  ycTpoiicTBO  3ammThl  OT | [lyroBoit

JTyTOBOTO MPOO0OsI (MCKPEHUS) po0oii(rocne0BaTeIbHbBIH,
napajuiebHbIA, HA 3EMIIIO) HITH
UCKpEHHE.

Cpabortano  ycrpoiictBo  3ammtbl ot | [lepenaapl HaNIpsHKEHUS

HepEHAITPSHKCHUS

Oram 1.
- YCTaHOBUTH KaKOM THII armapara 3aiuThl cpadoTa (aBTOMaTHYECKUI
BBIKJTFOYATEIb,  yYCTPOMCTBO  3amuThl  JU(PPEpeHIINAIBHOTO  TOKA,

YCTPOMCTBO 3alllUTBl OT MEPEHANPSIKEHUs,, YCTPOMCTBO 3alIUTHl OT
JIyroBoro mpo0osi (MCKpEeHHs)) WA IO KaKOMy KaHaldy IPOU30LLUIO0
cpabatbIBaHME, €CIM MPUOOP KOMOMHHUPOBAHHBIH, T.€. 00bEeIUHSET B cede
JIBa 1 00Jiee TUIIA 3aIHTHI;

- YCTaHOBHUTb OOCTOSITEIBCTBA MPH KOTOPBIX MPOHM3OLUIO OTKIIOYEHHE.
UYro mpou3onuio mpex OTKIYEHHEM (TOAKIIOYEHHWE WM OTKIIOYEHHE
noTpeOuTens, MepLaHue CBeTa, aHOMallbHas paboTa 3JIEKTPOIpHUOOpPOB U
1.11.)? Kakue Harpy3ku ObUIM MOIKIIOYEHBI W ObUTH B padote? Korma u
CKOJIBKO pa3 cpabaTbIBaJIU anmapaThl 3alUThI?

- TPOBECTH BHU3YAJIBHBI OCMOTP 3JIEKTPOOOOpYIOBaHUS (LIHYPHI
NIUTaHWs,  PO3ETKH,  BBIKJIIOYATENM,  KOHTAKTHBIE  COEIMHEHUS,
COEIMHUTENbHbIE KOPOOKH, 3JIEKTPONpUOOphl) HAa HAJIWYME BUIUMBIX
MOBPEXACHUN (M3MEHEHUE LBETa WJIN OIUIABICHHUE H30JIALUH, CIIEIbI
TEPMUYECKOTO BO3ACHUCTBHS B pe3yibTaTe KOPOTKOTO 3aMbIKaHMUS,
UCKPEHMUS, IEPETPY30K);

- €CclM IpHU BU3YalbHOM OCMOTpPE OOHApyKEHbl IOBPEXKIEHUS, TO

HGOGXOI[I/IMO MMPUCTYIIUTH K YCTpaHCHUIO MpUIUH BBISABJICHHBIX
MTOBPEKICHUI u PEMOHTY (3ameHe) MOBPEXKICHHOTO
AJIEKTPOOOOPYI0BAHMS;

- €CJIU TPU BHU3YAJILHOM OCMOTpPE MOBPEXKACHUS HEe OOHapyXeHBI, TO
HE00XOUMO MPEUTH K dTarmy 2.

Oran 2.

[TpoBepuTh HaAIEKAILYIO PAOOTY anmnapara 3aIiuThl.

- ISl YCTPOWCTBA 3alIMTHI OT TEPEHANPSDKEHUs] W3MEPUTh 3HAUCHHE
HaNpsDKEHHsT THTaroleil cetu. Eciin 3HaYeHHE MUTAIONICT0 HAMPSKCHUS
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IIpusnak aBapuiiHOr 0 pe:kuMa

Bo3moskHas npuyMHA

Pexomenayemblie neiicTBUs

CETH BBIXOJUT 3a JUAaNa30H YCTAaBKHU ammapaTa (HU)KE HU)KHETO Ipenesa
WIN BBIIIE BEPXHEro), TO mpobyieMa B ceTH. Eciu 3HaYeHue MUTAIOLIEro
HAIpSDKEHUS. CETH JISKUT B JAMAla30HE YCTaBKHM, TO ammapaT 3allyThl
HEHCIIPaBeH U ero He0OX0AUMO 3aMEHUTD;

- JUIA yCTPOMCTBA 3amuThl Tu(depeHIInaTIbHOTO TOKa B COOTBETCTBUH
co craHmapramu [7, 8] B KOHCTPYKLUMH JOJDKHO OBITH MPETyCMOTPEHO
TECTOBOE YCTPOMCTBO (KHOIIKA), KOTOpoe OOEeCleyrBaeT MpPOBEPKY
paboTocriocoGHOCTH amnmapara. Taxoke MO>KHO POBEPUTH
paboTOCIIOCOOHOCTh YCTPOMCTBA C IIOMOIIBIO TMPUOOPOB TMPOBEPKU U
M3MEPEHHs] MApaMETPOB YCTPOMCTB 3alIUTHOTO OTKIOUeHUA. Ecnu
anmnapar 3alUTbl HEUCIIPaBEH, €ro HEO0X0AUMO 3aMEHUTb.

- Il yCTpOMCTBa 3allUTBl OT JYroBOro mpo0osi MPOBEPUTH
paboTOCIIOCOOHOCTh amnmnapaTa B COOTBETCTBMM C HMHCTPYKLHMEH 3aBoja-
usroroButens. Hanpumep, ¢ moMoIIbI0 TECTOBOIO YCTPOWCTBA, BXOASAILETO
B KOMIUIEKT IOCTaBKU NpuOOpa, MpU MOMOIIM TECTOBOM KHONKH M T.H.
Ecnu anmapart 3amuThl HEHCIIPaBEH, €ro HE0OX0AUMO 3aMEHUTD.

- JUIsl aBTOMaTHYECKOI'O BBIKJIIOYATENIs MIPOBEPUTH PabOTOCIIOCOOHOCTH
MEXaHU3Ma pacLeIieHus. B3BeCTH aBTOMaTUYECKUI BBIKIIOYATENb PYKOH
U Iocie OTKIIOYMTH ero. IIpy OTKIIOUeHMM [0JKEH OBbITh CIIBIIIECH
XapaKTEPHBIN LIEITYOK.

Ecnu anmmapaThl 37€KTpUYECKOH 3alUThl UCHPaBHBI, TO HEOOXOAUMO
nepeuTu K stamy 3.

Oram 3.

[TpoBepka MpUCOETMHEHHBIX HATPY30K (IJIEKTPONTPUOOPOB).

- NPUCOEOUHATh K DJIEKTPUUECKOM ILENH I0OYEPETHO II0 OIHOU
Harpyske, KOHTpOJIupys cpabaThIBaHUsI alapaToB 3alUThL;

- NIpU BBISBIEHUHM HArpy3KH, BbI3bIBAIOLICH cpabaTbIBaHHME ammapaTa
3aIUTHI, BBIBECTU HArPy3Ky U3 dKCIUTyaTal[|H.

Pe3ynpTaThl MpoBEpKH, a TakKe BCE MPOBEJEHHBIC MPOPUIAKTHUECKUE
Y PEMOHTHbIE pabOThI TOJKHBI OBITh 3a(DUKCUPOBAHBI B KypHAJIE.
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IIpusnak aBapuiiHOr 0 pe:kuMa

Bo3moskHas npuyMHA

Pexomenayemblie neiicTBUs

TCpMOI/IHHI/IKaTOp MU3MCHUII LIBET

[Teperpyska nenu.
[[;10X011 KOHTAKT.

- BoiBecTu 351€KTp00OOPYAOBAHNE U3 IKCILITyaTallUH;

- YCTAQHOBUTH OOCTOSITENLCTBA, NPU KOTOPBIX MPOU3OIIET IEPErpeB
(xakue Harpy3ku ObUIH MOAKIIOYEHBI U ObUIN B paboTe, MpU BO3ZMOKHOCTH
U3MEPUTH MPOTEKAIOLINH TOK C IENIBIO BBISBICHUS IEPETPY3KN).

- MPOBECTH BHU3YAJbHBIM OCMOTp AJIEKTPOOOOPYHOBaHUS, HA KOTOPBIN
HaHECEH TEPMOUHAMKATOp Ha HAJIWYME BHUIUMBIX TOBPEXKICHUI
(U3MEHEeHHe I[BeTa WJIM OIUIaBJICHHWE W30JSLUH, CIEIbl TEPMUYECKOTO
BO3JICHCTBUS B  pe3yJbTaTe KOPOTKOIO  3aMbIKaHUsS, HCKPEHUS,
MePErpy30K);

- €CM MpHU BU3YaJTbHOM OCMOTpPE OOHApYKEHBI IMOBPEXKICHUS, TO
HEOOXOIUMO MPUCTYNUTh K  YCTPAHEHUIO MPUYUH  BBISBJICHHBIX
MIOBPEXKICHUMN 51 PEMOHTY (3ameHe) IIOBPEKIEHHOT O
AJIEKTPOOOOPYI0BAHHS;

- €CJIM TPH BHU3YaJIbHOM OCMOTPE IOBPEXKACHUS HE OOHApYKEHBI —
MIPOBECTU OIICHKY €ro COCTOSHHMS U BBINOJHUTH NPOGUIAKTHYECKHE
paboTsI;

- YIAIUTh CTapblii TEPMOMHAUKATOP U HAHECTH HOBBIM.

B kypnane yka3arb jgary OOHapyXEHHUS TIE€perpeBa, IMPHUUHY,
MpOBEJICHHBIE PabOThI (PEMOHT, 3aMeHa, MPOdHUIAKTHYECKHUE pPadOTHI),
JaTy HAHECEHHs HOBOIO TEPMOUHAMKATOpPa, COCTOSHHE HOBOTO
TEPMOUHANKATOpa (1IBET, TPaAYHUPOBKA U.T.I1.).

[losrydeH cur’as moapHOW OIIACHOCTH OT
TEPMOCHUCTEMBI

[Teperpyska.
[;10X0#1 KOHTAKT.

B ciyyae nonydenus cursaia o neperpese:

- YCTAaHOBUTH MECTO, T'JI€ MPOU30LLIO CpadaThIBaHUE AATUHKA;

- 3adukcupoBaTh B IKypHaJle BpeMs, MECTO M HAaUMEHOBAaHUE
3JIEKTPOOOOPYI0BaHUS, HA KOTOPOM IIPOU3O0IILIO0 CpabaThIBaHUE;

- TpPOU3BECTH OCMOTp OOOPYAOBaHUS, MO MPUUYUHE KOTOPOIO
MPOM301ILIO cpabaThIBaHUE CUCTEMBI;

- [0 pe3yiabTaTaM OCMOTpa, B CiIydae BBISIBJICHHUS HEHCIPAaBHOCTH,
IPOBECTH  PEMOHT, TEXHUYECKOE  OOCIHyXHBaHHE WU  3aMEHY
AIIEKTPOOOOPYIOBAHMUS;
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IIpusnak aBapuiiHOr 0 pe:kuMa

Bo3moskHas npuyMHA

Pexomenayemblie neiicTBUs

- P HEOOXOAMMOCTH 3aMEHUTh AATYUK C COOTBETCTBYIOIIEH OTMETKOMN
B J)KypHaJe.

[Tpu MPOBEICHUU TETUIOBU3MOHHOMN
JMAarHOCTUKUA  OOHApy)X€H  aHOMAaJIbHBIN
HarpeB AJIEMEHTa 3JIEKTPOOOOPYAOBAHUS

[Teperpyska.
IInoxoi KOHTAKT.

[Ipu  oOHapyXeHMHM  aBapHMMHOTO  TOXKApPOOMacHoro  jaedekTa
ANEKTPOOOOpYyIOBaHHE  HEOOXOIMMO  HEMEUICHHO  BBIBECTH W3
IKCIUTyaTaIliy ¥ TIPOBECTH PEMOHTHBIC PAOOTHI.

[locne ycTpaHeHUsI HEUCTIPABHOCTEH, MPUBEAIINX K BO3HUKHOBEHUIO
nedexra, pPEKOMEHIyeTCsl TPOBECTH  IMOBTOPHOE  TEIUIOBU3MOHHOE
00cen0BaHNEe TaHHOTO OOBEKTA.

Pe3ynbTaThl IOBTOPHOM AMArHOCTUKH 3aHECTH B TIPOTOKOJI C YKa3aHUEM
MIPOBEJICHHBIX PEMOHTHO-TIPOPMIAKTHYECKUAX PadOT.

Pexomenmyercs MIPOBOIUTH BHETLJIAHOBYIO TETJIOBU3UOHHYIO
JTUATHOCTUKY OTIEIBHBIX O3JEMEHTOB 3JICKTPOOOOpPYIOBAaHUS — TOCTE
KaKIO0T0 UX PEMOHTA WJIH 3aMEHBI.

Pe3ynbpTaThl BHEIJIAHOBOW JHWArHOCTHKW 3aHOCSITCA B MPOTOKOJ C
yKa3aHUEM MPUYUHBI 00CTIeI0BaHUS.

[Ipu pabote nsnexTpuUecKoro mpudopa
HAOJII0/IaeTCs HE XapaKTEepPHBINA IIIyM, 3amax
IUIaBSIIECS U30JIAIINH.

Ilepenanpl HanpsKEHUS.
Hapymenue
JKCIUTyaTaluu.
HewucnpaBHocTh
AJIeKTpoInpudopa

MIPaBUII

OTKIIIOYUTD NEKTPONPUOOP OT CETH.

OcmoTpeTs npuOOp HAa HATMYME HEHCIPAaBHOCTEH (OIUIaBICHHE MWIIH
MOBPESXKICHUE H30JMIHMKM MHUTAIONIETO IIHYpa, aegopManus Kopryca u
T.J.).

[Tpu oOHapy>KeHUN HEUCTIPABHOCTH BBIBECTH NMPUOOP U3 IKCILTyaTallUH.

[TpousBecT peMOHT WK 3aMEHY PUOOPA.
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3akiIroueHue

J11s1 TIOBBITIIEHUST YPOBHS MOXAPHOU 0€30MaCHOCTH 00BEKTOB JKUJIOTO CEKTOPA U
OOIIIECTBEHHBIX 3/IaHUN HEOOXOIUMO TPOBEICHUE MEPOINPHUATUNA TO MPOPHUIAKTHKE
MO’KapOB OT DJJICKTPOOOOPYMOBAaHMSI, B TOM UYHCJIC HAa OCHOBE COBPEMEHHBIX
BO3MOXKHOCTEH BEICHHUS MOHHTOPHMHTA COCTOSIHHSI TIOKapHOH O€30MacHOCTH,
AKCILTYaTUPYEMOTO JIEKTPOOOOPYIOBAHUS.

K HuUM oTHOCHWTCS cHCTEMaTWYECKHii MOHHTOPUHT TOXKAPHOW 0€30MMacHOCTH
AKCILTyaTHPYEMOTO DJICKTPOOOOPYIOBAHUS JKHUJIBIX W OOINECTBCHHBIX 3JIaHUU C
MPUMEHEHUEM COBPEMEHHBIX TEXHHYECKHX CPEACTB, @ MMEHHO TEeIJIOBU3MOHHAS
JTUATHOCTUKA, TPUMEHEHHWE TEPMOUHANKATOPOB IS BBISBICHUS aBapUMHBIX
YYaCTKOB AJICKTPOYCTAHOBOK. Takyke HEOOXOIUMO BHEIPATH B IMIUPOKYIO MPAKTHUKY
HOBBIC ammapaTrhl 3alUThI JIEKTPUUECKUX CETEH — yCTPOMCTB 3aIUTHI OT TYTOBOTO
po0OsI U IepeHAIPSIKCHUS.

C 1enpl0  TIOBBIMICHHWS ~ TMOXKAPHOM  0€30MAaCHOCTH  AKCILTyaTHPYEMOTO
AICKTPOOOOPYIOBAHUS JKHIIBIX W OOIIECTBEHHBIX 3/IaHHWH, MPOPUIAKTHICCKUM
OCMOTpaM JIOJKHBI TTOIBEPTATHCS BCE DJIEMEHTHI 3JIEKTPOYCTAHOBOK.

Meron mnpoduIaKTHKKA JODKEH BBIOMPATHCS HWCXOMS U3 TEXHHUYECKHUX
BO3MOXXHOCTEH, yJI00CTBAa BEICHHUS OCMOTPOB M 0E€30MACHOCTH O0OCTY>KHBAIOIIETO
nepconana. Bo3MOXHO TpUMEHEHHE pa3HBIX METOJOB Ha OJHOM OOBEKTE, B
3aBUCUMOCTH OT KOHCTPYKIIMH M YCJIOBHI DKCIUTyaTalluH.

CoderaHre HECKOJIIBKUX METOIOB PO MIIAKTHKY MTO3BOJIsIET Oojiee 3 (PeKTUBHO
POBOJUTH MPODUIAKTHKY TOKAPHOM 0€30MaCHOCTH AJIEKTPOOOOPYIOBAHUS JKUITBIX
1 OOII[ECTBEHHBIX 3IaHHM.

[IpumeHsiss COBOKYMHOCTh Pa3IMYHBIX METOJIOB MOYKHO TOCTPOUTH CHUCTEMY
MOHHTOPHHTAa ¥ TPOQUIAKTHKU IIOKAPHOH OMACHOCTH  OKCIUTyaTHPYEMOT'O
AIEKTPOOOOPYIOBAHUSA, OTPAXKAIOMIYI0 COCTOSHHE IIOKapHOW  OE€30macHOCTH
AJIICKTPOYCTAHOBOK W  TO3BOJISIOIIYIO  OCYIIECTBJISATH €r0  IPOTHBOIIOKAPHYIO

npoQUIAKTHKY.



48

[Ipunoxenue

Onucanue TEXHHYECKUX CPEICTB NMpeaynpeKIeHUus1 U NPOPUIaKTUKH
M0KAPOB OT 3JIeKTPO0OOPY/10BAHNS

ABTOMaTHYeCKHe BbIKJIYaTen (AB)

ABTOMAaTHYECKHM BBIKIIOYATENb WM IIPOIIE TOBOPS «aBTOMAT» - 3TO
KOMMYTAIIMOHHBIN aIllapar, NpeIHa3HAYCHHBIN IS 3aIUTHI SJIEKTPUUECKON CETH OT
CBEPXTOKOB, T.€. OT KOPOTKHMX 3aMbIKaHUI U NEPErPY30K.

ABTOMaTHYECKHE BBHIKIIOYATENN OBIBAIOT C 3JICKTPOMArHUTHBIM PaclenuTeIeM
3AIIMINAKONIMM  DJIEKTPUYECKYX0  Lenb  OT  KOPOTKOTO  3aMBIKaHUS WU
KOMOMHHMPOBAHHBIM PACLENIUTEIEM — KOI/Ia JOMOJIHUTEIBHO € JIEKTPOMArHUTHBIM
pacLEeNuTeNIeM IPUMEHSAETCA TEIUIOBOW pAaCLENUTEeNb, 3allMUIAIOINANA Lenb OT

MEPErpy3KH.

10

11

=

2

1, 2 — BUHTOBBIE KJIIEMMBI JIJIS TTOAKIIFOUEHHUS ;3 - ITOABKHBIM KOHTAKT; 4 — HEeOABHIKHBIN KOHTAKT;
5 - myroracuTenbHas Kamepa; 6 - THOKUI MPOBOIHUK (IPUMEHSETCS AJISl COSIMHEHHS TOABMKHBIX
qacTell aBTOMAaTUYECKOI'O BBIKJIIOYATENS); 7 - KaTylIKa 3JE€KTPOMArHUTHOTO pacuenurens; § -
CepACYHHUK DJEKTPOMArHUTHOTO pPACUENUTeNs; 9 - TEIUIOBOM pacuenurens (OMMeTamiueckas
mwiactiHa); 10 - mexanusMm pacuenurens; 11 - pykosTka ynpasieHus; 12 - ¢uxcarop (s
kperieHus apTomara Ha DIN-peiike); 13 - kopmyc.

Pucynok 1. YcrpoiictBo AB ¢ KOMOMHMPOBAHHBIM paclienUTENeM
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B cootBerctBuu ¢ TpeboBanusimu riaBel 3.1 ITYD, CII 256.1325800.2016,
CIT1 31-110-2003 OBITOBBIC 2JICKTPOCETH IOJDKHBI OBITH 3aIUIECHBI OT KOPOTKHX
3aMBIKaHU W mneperpy3ku. [loaToMy miIst 3amiuThl AJIEKTPONPOBOAKHU KUJIBIX U
OOIIIECTBEHHBIX 3JaHUW CJEAyeT MPUMEHATh AaBTOMAaThl C KOMOMHHPOBAHHBIM
paclenurenem.

B aBTOMaTtHueckoM BBIKIIIOYATENE, 3a 3AIIUTY LN OT KOPOTKUX 3aMbIKaHUI

OTBEYAET dJIEKTPOMATHUTHBIM pacuenuresib. OH COCTOMT W3 KaTyIIKA C
HaXOJAIIMMCA B €€ LEHTPE CEPACYHUKOM, YCTAaHOBIICHHBIM Ha CIEIUAIbHON
PYKUHE.
B HopManmbHOM pexume pabOThl, TOK, TMPOXOAsS IO KaTYyIIKE CO3JaeT
AJIEKTPOMArHUTHOE TI0JIE, KOTOPOE€ IMPUTATUBAET CEPJICUYHHK BHYTPb KaTYIKHU.
Cwibl 3TOr0 3JEKTPOMAarHUTHOT'O TOJII HEAOCTATOYHO 4YTOOBI MPEOO0JIETh
COIIPOTUBIICHUE IPYKUHBI, HA KOTOPOM YCTaHOBJIEH cepAedyHUK. lIpm KopoTkoMm
3aMBIKAHUM TOK B DJIEKTPUYECKOW LIEMM MIHOBEHHO BO3pAacTacT 0 BEJIIMYMHBI B
HECKOJBKO pa3 MNPEBBIIAIONICHA HOMHHAIbHBIN TOK AB, 3TOT TOK KOpOTKOro
3aMbIKaHUSI, TIPOXOJS MO KATYIIKE 3JIEKTPOMArHUTHOTO PACLEHUTENS YBEIUYUBAET
AJIEKTPOMArHUTHOE TOJIE€, BO3JICUCTBYIONIEE HA CEPJICUHUK 10 TaKOW BEIMYHMHBI, UTO
€ro CHWJIbI BTSTUBAHMS XBaTaET HA TO YTO OBbI MPEOIONETh COMPOTUBIICHUE TIPYKUHBI,
nepeMenasch BHYTPbh KaTYIIKU CEPJACYHUK pa3MbIKA€T IOJBH)KHBIM KOHTAKT
ABTOMATHUYECKOTO  BBIKJIIOYATENSI, O00CCTOYMBAs  IEMb.  DJIEKTPOMArHUTHBIN
pacUENUTENb OTKIOYAET AIEKTPUUECKYIO LEMb 3a JOJIU CEKYHIbI.

3ammTy DJIEKTPUYECKOM IemM OT TMeperpy3ku oOecleurBaeT TeIIoBOM
pacUenuTellb aBTOMAaTUYECKOT O BBIKIIFOUATES.

[Teperpy3ska MOKET BO3HUKHYTh npu BKJTIOUCHHUH B CeTh
AIEKTPOOOOPYIOBaHUS OOIIEH MOITHOCTHIO MPEBBIMIAIONICH JOMYCTUMYIO HArpy3Ky
IUIsl TAaHHOM CETH, YTO B CBOKO OYEPENb MOXKET MPUBECTH K NEPErpeBy NPOBOJIOB
Pa3pyLICHUIO U30JIAIUN SJIEKTPOIPOBOAKH U BOSHUKHOBEHHUIO TTOXKaPa.

TeruioBo# pacuenuTens MPEACTaBIseT CO00M OMMETATUIMYECKYIO IUIACTHHY,
T.€. OH COCTOMT M3 JIBYX CIAsHHBIX IUIACTUH W3rOTOBJICHHBIX M3 Pa3HbIX METAIJIOB,
UMEIOIUX Pa3HbIid KOA(DPUITMEHT pacIupeHus IPU HarpeBe.

[Ipy mpoxoXIeHUH TO OMMETAIIIMYECKON IJIACTUHE TOKA MPEBBILIAIOIIETO
HOMMHAJbHBIN TOK AB mutacTuHa HarpeBaeTcs, Ipu 3TOM OJWH METAIJT PACIIUPIETCA

ObIcTpee ApPYroro. ITO MPUBOAUT K HCKPHUBJICHHIO OUMETAJUIMYECKOW IJIACTUHBI.
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IIpr wuckpuBIEHMM OHAa BO3ACUCTBYET HA MEXAHU3M pPACUEHMUTENS, KOTOPBIN
pa3MBbIKaeT MOABUKHBIA KOHTAKT.

Bpemst cpabaThiBaHUsSI TEIUIOBOTO PACLETIUTENS] 3aBUCUT OT BEIUYUHBI
IPEBBIIIEHUSI MPOTEKAIOUIEro B IENM TOKa HaJ HOMHUHAIbHBIM TOKOM AB.
UYem Oouibliie 3TO MPEBBIIIEHUE, TEM ObICTpee cpaboTaeT paclenuTelb.

Tokr yCTaBOK aBTOMAaTHYECKHX BBIKIIIOYATENEH, CIIyXaluxX MJI 3al[UThl
OTJICIbHBIX YYaCTKOB CETH, CJIEyEeT BbIOMpPATh MO BO3MOXHOCTH HAWMEHBIITUMHU
[0 pacyeTHbIM TOKaM »JTHUX YyYaCTKOB WJIM [0 HOMHHAJIBHBIM TOKaM
ANIEKTPOIIPUEMHUKOB, HO TaK, 4YTOOBI ammaparbl 3allUThl HE OTKJIIOYaJIU
ANEKTPOYCTAHOBKH TPU KPATKOBPEMEHHBIX TMeEperpy3kax (IMyCKOBbIE TOKH, MHUKH
TEXHOJIOTUYECKHUX HAarpy30K, TOKH MPHU CAMO3AIlyCKE U T. II.).

Crnenyet oOpamiaTh BHUMaHUE Ha MAPKUPOBKY U XapakTepucTuku AB.

B mapkupoBKe yKa3bIBarOTCS:

- MOJIETIb aBTOMATUYECKOTO BBIKIIIOYATEIIS;

- HOMUHAJIbHBIN TOK - MAKCUMAaJIbHBIA TOK 3JIEKTPUYECKOU CETH, MPU KOTOPOM
ABTOMAaTHYECKUH BBIKJIIOYATEIh CIIOCOOCH JUIMTEIIBHO paboTaTh 0e3 aBapUitHOTO
oTkiItoueHus 1enu. CTaHmapTHhIC 3HAYEHUS] HOMUHAJIBHBIX TOKOB aBTOMATHYECKHUX
BBIKJIFOYATEJIEH I CETEeH KUJIBIX U o0mecTBeHHbIX 3manuid: 10, 16, 25, 32, 40, 63 A;

- HOMUHAJIbHOE HaIpsDKEHUE - MaKCHMAJIbHOE HaIpspKeHHe ceTd B BosbTax,
Ha KOTOPOE PACCUUTAH aBTOMATUYECKUIN BBIKIIIOYATENb;

- TpefenbHasl OTKIIIOYAIoIIas CIIOCOOHOCTh aBTOMATUYECKOTO BBIKITIOYATEINS -
MaKCUMaJIbHBI TOK KOPOTKOTO 3aMblKaHusi B AwMIepax, KOTOpPBIM crocoOeH
OTKJIFOYHTHh JaHHBIM AB coxpaHuB mpu 3TOM CBOIO paboTOCIOCcOOHOCTh. B ciyuae
MPEBBIIIEHUS TOKOM KOPOTKOTO 3aMbIKaHUSl 3HAYCHMsI YKa3aHHOW TMIpeaesbHOM
OTKJIFOYAIOIIEH CIMOCOOHOCTH BO3HHUKAET BEPOSITHOCTH OIUIABICHUS TOJABUIKHBIX
KOHTakTOB AB u ux npuBapuBanus ApYr K Apyry, T.e. Beixoga AB u3 crpos.

- XapaKTepHUCTUKa cpalaTbIBaHUSl - ONpENENseT JUana3oH cpadaThbIBaHUA
anekTpoMarHuTHoro pacuenurens AB. Xapakrtepuctuka cpaOaTbIBaHUS HMEET
OykBeHHOEe oOOo03HaueHue. [l 3aluThl  DJIEKTPUYECKUX CETEeH KWIBIX U

OOIIECTBEHHBIX 3/IaHM yale Bcero npumenstorcs AB ¢ xapakrepuctukamu B, C, D.
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Norotun

1- HaumeHoBaHue u cepus

2 - HoMMHanbHOe HanpsXxeHue

3 - BpemsA-TOKOBaA xapakTepucruka

4 - HoMMHanbHas yacrota

5 - HOMMHanbHaa OTKNKYaKLWaa CNocobHOCTb
6 - TokoBasa Harpy3ka

Pucynok 2. IIpumep mapkupoBku AB

I[I/IaHaBOHI)I TOKOB MI'HOBCHHOI'O  pacCLCINICHUA B 3aBUCUMOCTH  OT

XapaKTePUCTUKHU cpabdaThIBaHUs B COOTBETCTBUM C [12] mpeacTaBieHsl B Tadmule 1.

Ta6numa 1
Jnana3oHbl TOKOB MTHOBEHHOI'O PACLICTUICHHUS
XapakTepucTuka cpabaThIBaHUS Junana3on
(tutt AB)
B Csbpiie 3 I, 10 5 I, BKIIOYUTEIBHO
C Cspriie 5 I,; 1o 10 [, BKIIOUUTENBHO
D Csoiie 10 I, 1o 20 [,; BKIIFOUUTEIBHO

I, - HoMuHaNBHBIN TOK AB.

Bb160op aBTOMATHYECKOr0 BBIKIIOYATENS OCYIIECTBISIETCS IO  CIEAYIOIIUM
rapaMeTpam:

- M0 KOJIMYECTBY MOJIOCOB. OJIHO- U NBYXmoitocHble AB mpumeHstoTcs st
onHo(da3HOM ceTH, a Tpex- U ueTbipexmnoitocHeie AB - B TpexdaszHoii cetu;

- 0 HOMHUHAJIbHOMY HamnpspkeHuto. HomuHaneHOe Hamnpsbkenue AB momxHO
OBITH OOJIbIIIE UM PABHO HOMUHAIBHOMY 3HAUEHHUIO HAINPSKEHUS 3alIUIIaeMONd UM
(91135

- M0 XapaKTEepUCTUKE cpabaTbiBaHMs. XapaKTepUCTUKY cpabarbiBanus AB
MOXHO BBIOpATh corjacHo Taoswuiie 1;
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- 10 HOMUHAJIBHOMY TOKY. OnpenenanuTs HeoOXOANMbI HOMUHAIBHBINA TOK AB

MOKHO 110 MOIIHOCTH MJIN 110 CCUCHHIO KUJI KaoeJs.

YcerpoiicTBa 3alIIUTHOrO OTKJIKYeHUs TudPepennuansroro toxka (YIT)

VYCTpONCTBO 3aIIMTHOTO OTKJIIOYEHHA AUQPPEPEeHIINATBHOIO TOKAa MM, Kak
4acTo roBopsT, «Y30» - 3T0 KOMMYTAllMOHHBIM ammapar, npelHa3HaueHHBIA IS

341U ThI BHGKTpPI‘-IeCKOﬁ LCTIM OT TOKOB YTCUKH.

1 — andvpepenumanbLHBIR
TpaHcdopMaTOp TOKA; @
2 — NoOpoOroBLIii MIeMeHT;
4
T

3 — MCNIOJIHMTEIIbHBI

MCXAHH3IM
4 — nenb TECTHPOBAHHMHA

5 — CHIIOBBIE KOHTAKTHI; - I = e
6 —3aLIMTHBIH KOHTAKT R S ot %
| |

LeNnH TECTHPOBAHMA; - | @
T — kHonka «Tecr»; T .
R — TecToBbIi pesucTop; [ > l N ﬁ

1,2, N — xnemmbl Y30, 1 | D l P

Pucynok 3. Ilpunuun padoter YT

Tok yTedukn — 3TO TOK, MPOXOASAIIANA MO HEXKEJIATEIbHBIM, B HOPMAJIbHBIX
YCJIOBHSIX IKCIUTYaTaly, IPOBOISIIUM ITYTSIM.

B HopmanbHOM pexkuMe padoThl 3JEKTPOYCTAHOBKH, 3JIEKTPUUECKUH TOK
IIPOTEKAET 4Yepe3 IPOBOAHUKM BHYTPH HEE, KAK IPEAYCMOTPEHO KOHCTPYKIIMEH.
OT apyrux TOKOIMPOBOMSIIUX 3JIEMEHTOB KOHCTPYKIMHU (METaNIMYeCKHe KOPITYC,
pama, Kapkac), MPOBOJHHUKHM OTIEJIEHbl HM30JISIUEH, CONPOTUBIECHUE KOTOpPOM HE

IIO3BOJIACT CO3AaTh JJICKTPHUYCCKYIO IICIIb.
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Pucynok 4. [Ipumep koncTpykimuu Y T

Ecnu 1o kakoi-To mpuuyuHE (IOBPEXAECHHUE, BIAXHOCTh, TOKOMPOBOSIIIAS
ObUIb W T.M.) CONPOTUBJIEHUE HM3OJSIIMM YMEHBIINWIOCh, Ha KOPIyCe WM APYrHX
TOKOITPOBOSIINX AJIEMEHTaX YCTAaHOBKHU MOsiBisieTcsl moreHuuan. Cam mo cebe TOK
YT€UKU HE BO3HUKHET, HEOOXOJMMO CO3/aTh LIEMb, COCAUHSIONIYIO JIEKTPUUECKUN
npuOop ¢ MOTEHLMAJIOM Ha KOpIyce ¢ 3eMJiel WM HEeUTpaibio. 37eCh BO3MOXKHO
HECKOJIbKO BapUaHTOB.

B nepBom cnydae, kopnyc 3J€KTPOYCTaHOBKHU, HapuMmep, ObITOBON TEXHUKH,
Kacaercs METAIUIMYECKOro IIPOBOJHMKA, MMEKUIEr0 KOHTAaKT C 3eMield. B Touke
KAacaHMsl 3aMBIKAeTCsl 1lelb, U BO3HUKAET TOK yTEUKH. ECIM KOHTaKT JOCTATOYHO
HAJICKHBIM, TO CHJIa TOKa BO3pacTeT J0 Mopora cpabaThIBaHHs aBTOMATHUYECKOIO
BBIKJIIOYATENsl B INMTKE nuTaHusA. [Ipm ciaboM KOHTakTeé MOXKET BO3HHUKHYTh
WCKpPEHHUE, JIOKAJIbHBIM HArpeB TOYKM KACAHMS, YTO MPUBOAUT K OIUIABICHHUIO U
JaNbHENIIEMY TOBPEXKICHUIO U30JIALMH IIPOBOIOB, BO3TOPAHUIO U IOXKapYy.

B npyrom cnydae, KOpIIyC DJIEKTPOYCTaHOBKM HE HWMEET KOHTAaKTa C
3a3€MJICHHBIMH IIPEIMETAMHU U caM He 3a3eMiieH. [Ipu kacaHuM BHEIIHHX MaHENEH
YEJIOBEKOM, BO3HUKAET HArpys3ka, T.K. TEJIO YEJOBEKa SIBIISIETCS NPOBOJHHUKOM, U
4yepe3 HEro IPOTEKAaeT »3JIEKTPUYECKUH TOK. IIOCKONBKY CONpOTUBIIEHHE Tena
4eJI0BeKa BEJIMKO, CHJIa TOKA HENOCTaTO4YHA AJIsi cpadaThblBaHUS aBTOMAaTHYECKOIO
BBIKJIOUATENS] B IIMTKE MUTAHUA U YEJIOBEK MOJYYaeT AJIEKTPOTpaBMYy BILIOTH IO
JIETAIBHOI0 UCXO0/1A.

Takum oOpazoMm, YT obecneunBaeT 3amIUTy YEIOBEKAa OT IMOPAKECHUS
ANEKTPUYECKUM TOKOM H 3aIIUTY OT I0XKapOB.

[punmun npeiicteus YT caenyrommii. [Ipu HOpManmbHOM pexume padOThI

MU, KOorjaa MOABMXKHBIE KOHTAKTHl YJIT 3amMkHyTBI, mpsiMOii TOK OT (pa3HOTO
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IIpoBOJAA NpoxoauT uepe3 marautonposon YT, 3atem yepe3 Harpys3ky, B Ka4ecTBe
KOTOpPOW BBICTYNAIOT, MOAKIOYEHHbIE JIIEKTPONOTPEOUTENIN U BO3BpAILA€TCs
00paTHO B CETh MO HYJIEBOMY INPOBOAHUKY, TaK ke uepe3 maruuronposon Y AT, mpu
3TOM BEJIMYMHA OOPATHOIO TOKA paBHA BEIMYMHE MPSIMOTO TOKA.

IIpsamont Tok poxoas yepe3 maruuronposon Y /T co3naer B HeM MarHUTHBIN
MOTOK, B CBOIO oOuepeab OOpaTHBI TOK TaK € CO3/1aeT B MAarHUTONPOBOJE
MAarHuTHBIM TIOTOK TAakKOW JK€ BEIWYUHBI, HO TaK KakK HAalpaBICHUE TOKOB
IIPOTUBOIIOJIOKHO, TO M CO3JAaBAEMbIE UMW MATHUTHBIE MOTOKU IPOTHBOIOJIOXKHBI,
T.€. MarHUTHBIC IIOTOKU HAIIPaBJIEHbl BCTPEYHO II0 OTHOLIEHHUIO JAPYr K APYry U
COOTBETCTBEHHO, IMPU PABHBIX 3HAYEHHUAX MPSAMOrO U OOpPAaTHOrO TOKOB,
YPaBHOBEILIMBAIOT IPYyr Ipyra, B Pe3ysibTaTe 4ero CyMMapHbI MarHUTHBIN IIOTOK B
MAarHuTONpPOBOAE pPaBeH HYyJMO. Tak Kak CyMMapHbIi MAarHUTHBIM IIOTOK B
MarHUTONPOBOJIE OTCYTCTBYET (paBeH HYJII0), BO BTOPUYHON OOMOTKE TOK HE
UHAYKTUpYeTCA. [10BUKHBIE KOHTAKTHI 3aMKHYTBI, JJICKTpUYECKas LIETb BKIIOUYEHA
Y HaXOJUTCS B HOPMAJIbHOM PEXHUME paOdOTBhI.

Ecau B OTHOM U3 DJIEMEHTOB JIEKTPUYECKOMN 1IN BO3HUKAET YTeUKa TOKA, TO
4acTh  DJJIEKTPUYECKOTO TOKAa HAYMHAET INPOTEKaTh MO  HEXKENaTeIbHOMY
nmpoBoasuieMy nyTu. IIpy 3ToM, 4acTh TOKA IEKTPUYECKON LENH, NOCTYNAAs OT
¢dazHoro npoBojaa He OyneT BO3BpaUIaThCs B CETh, a MPOXOAS MO HEXKEIATEIbHOMY
NpOBOASIIEMY MyTH OyaeT yxoauTh B 3emuto. CrenoBarenbHO, OOpaTHBIA TOK,
KOTOpBIM Oyner BO3BpamiaThCsi B ceTh 4epe3 maruutonpoBon YT mo HymeBomy
MIPOBOY, OYJET MEHbLIE MPSMOro TOKa, MOCTYMAOIIETO B CETb, COOTBETCTBEHHO U
BEJIMYMHA MPSIMOrO MAarHUTHOTO MOTOKa CTAaHET OOJblle BEIMYMHBI OOPATHOTO
MarHMuTHOIO IIOTOKAa, B pe3yibrare 4dero B Marmuronposoze YT cymmapHbii
MarHUTHBIN ITOTOK YK€ HE OyJeT paBeH HYJIIO.

Bo3HuKIMII CyMMapHbIA MAarHUTHBIN ITOTOK UHIYKTUPYET SJIEKTPUUYECKUNA TOK
BO BTOPUYHOM OOMOTKE, KOTOPBIA MPOXOJsS 4Yepe3 MarHUTOAIEKTPUUECKOE pele
HOPUBOAUT €ro B paboTy, a OHO, B CBOKO OYEPE/b, PA3MbIKAET MOABUKHBIE KOHTAKTbI
OTKJII0Yas dJIEKTPUUECKYIO LIETb.

VYCTpoiCcTBO 3alMTHOrO OTKIHOUeHHS Ou(p(epeHINaTbHOr0 TOKa HMEET B
o0uxo/le W JApyrue Ha3BaHusA, Hanpumep, AUpdepeHUraTbHbI BBIKIIOYATENb,
aBTOMAaTUYECKUI BBIKIItOUaTENb JU((PEepeHInaIbHOro TOKa, YCTPOUCTBO 3alllUTHOIO

OTKJIFOUeHHs. Takxe B Pa3INYHBIX HJOKYMCHTAX BCTPCHAIOTCA PA3HBIC 366p€BHaTypBI



55

naHHoro ycrpoictsa, Hanpumep, ABAT B I'OCT IEC 61009-1-2020, BAT B I'OCT
[EC 61008-1-2020; YT B CII 256.1325800.2016; Y30 B ITYD u CII 31-110-2003.

OcHoBHbIMU XapakTepucTukamu Y [T sBnsroTcs:

- tun. B 3ganusax moryt npuMensatbess Y /T tuna «Ay, pearupyromme Kak Ha
MIEpEMEHHbIE, TAK U Ha MYJIbCUPYIOLIUE TOKA YTeUKH, Win Tuna «ACy», pearupyrouine
TOJIBKO Ha NEPEMEHHbIE TOKH YTE€UKH. VICTOUHMKOM NyJIbCUPYIOMIETO TOKA YTEUKH
MOTYT SIBIISITBCSI CTHPAJIbHBIE MAIIUHBI C PEryJIATOPAMH CKOPOCTH, PETYJIUPYEMBbIE
VCTOYHHUKH CBETA, IEPCOHAIbHBIE KOMITBIOTEPHI U JIP.

- HOMMHQJIbHBIA TOK - MakKcUMalbHbId TOK mpu kotopoM YT cnocobGHO
JUIMTETLHO paboTaTh, HE Tepsisi CBOKO paboTocroco0HOCTh. CTaHmApTHBIMH,
HauOoJee YacTo HCMONb3YyEMbIMU 3HAUYEHUAMH HOMHUHAJIbHbIX TOKOB YT,
HCIIOJIb3YEMBIX B DJIEKTPOYCTAHOBKAX KUJIBIX M OOIIECTBEHHBIX 3aHUH SIBIISIFOTCS:
10, 16, 25, 32, 40, 63A;

- mudpdepeHuuanbHblii TOK — MUHUMAJIbHBIA TOK yTE€UKH, Ipu KoTopoMm Y /T
IPOU3BEACT OTKIIOUECHUE dJIEKTpruIecKkoi nenu. JuddepeHnnanbHpii TOK — 3TO 0JIHA
13 TJIABHBIX Xapakrepuctuk Y /T;

- HOMHUHAJIBHOE HANPSIKEHUE — HamnpspkeHue cetu npu koropom YT
CIOCOOHO JITUTENBHO paboTaTh, HE TEPSIsl CBOIO pabOTOCTIOCOOHOCTS;

- poa Toka (TOCTOSIHHBIN WIJIM MEPEMEHHBIN );

- YCJIOBHBIM TOK KOPOTKOIO 3aMbIKaHUA — TOK KOTOPBIA KPAaTKOBPEMEHHO
MoxeT Bwiiepxkath YJIT 10 MoMeHTa moka He cpaboTaeT aBTOMATUYECKUM
BBIKJIFOUYATEIIb, YCTAHOBIICHHBIN IS 3a1MTHI LETIH OT KOPOTKOI'O 3aMbIKAHUS.

Br16op YT npousBoautcs o CIEAYIOMUM KPUTEPHUSIM:

- 110 HOMHMHAJBbHOMY HANPSKECHUIO U TUIYy ceTH. HoMHHanbHOE HampspKeHue
YT nomkHo ObITH OoJbIIE MO0 PAaBHO HOMUHAIBHOMY HAIPSYKEHUIO 3alUIIIAeMON
uM 1enu. [ns ognodaznoit cetu tpedyercs ayxnomatocHoe YT, mis tpexdaznoit
CETHU — YETBIPEXIIOJIFOCHOE;

- 1o HomMuHanIbHOMY TOKY. CornachHo I1YO ncnons3oBanue YT B rpynnoBsix
JTUHUSAX, HE HMMEIOMIMX 3allUThl OT CBEPXTOKA, 0€3 MOMOJHUTEIHHOTO armapara,
o0ecrneunBaloIero 3Ty 3aluTy He nonyckaercs. U3 atoro ciaeayer, uro nepen Y AT
JOJDKEH CTOATh ABTOMATHYECKUI BBIKIIOYATENb WM APYroi ammapar ¢ (QyHKLIHEH
3aIIATHI OT CBEPXTOKA, M0 TOKY KOTOPOT0 HEOOXOIUMO BHIOMPATh HOMUHAJIBHBIN TOK

YAT. Tlpu stom HOomMuHaIBbHBIA TOK YJIT momxkeH ObITH Oonbiie TUOO paBeH


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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HOMHUHAJIBHOMY TOKY YCTaHOBJIEHHOT'O JI0 HETO almapara 3aiuThl (aBTOMaTUHYECKOrO
BBIKJTFOYATEIISI WUIM IPYTOro anmnapaTa ¢ QyHKIIUEeH 3alIiThl OT CBEPXTOKA);

- 1o gubddepenHnuanbHoMy  TOKy.  CTaHOApTHBIMU  BEIUYMHAMU
maddepenmmanpaoro Toka YT sBmsrorcs: 6, 10, 30, 100, 300, 500mA. YAT
¢ muddepenunanbHbiM TokoM 100, 300 u 500 MA nOpUMEHSIOTCS JJISI 3aIUTHI
OT TMmoXapoB, ¢ auddepeHmaibHpiMu TokamMu 6, 10, 30 MA - I 3amIuTHI

OT ITOPAKCHUA YCITOBCKA JJICKTPUICCKHUM TOKOM.

cepma npou3soauTeNs

HOMWHAaNbHbIA TOK -/
\sm-sa ‘
HanpsxeHne 50 A r g
\52303- 507U cxema

lan 30 A ‘__J NOAKNIOHEHUSA
avddepeHumanbHbii -"‘"‘—'- - 0b03HaueHus
TOK

00 i
yCnoeHsIl Tok K3 / \Lq'l{
T™n ¥30

KHONKa «TECT» TeMNepaTypHeIA AnanasoH
(ctaHpgapTHas ot -25 fo +40)

/"\ Tun AC E - ANA CUHYCONMAANLHOIO
T NePeMEeHHOro ToKa
1d 4 Tun A - ANA NYALCUPYIOLLEro
M NOCTOSAHHOTO TOKa (M ANA CUHYCOMAANb-
S HOro NepeMeHHoro ToKa)

144 Tun B - ANA NOCTOAHHOrO TOKa (M

G ANS CUHYCOMAANBHOMO NEPEMEHHOro

- TOKa U ANs NYNbCUPYIOLWErO NOCTONH-

HOrO TOKa)

Id 4

Pucynok 5. Mapkuposka YT

[Ipumensiembie TNl YT QyHKIHMOHAIBHO OJDKHBI MPEaycMaTpUBaTh
BO3MOXHOCTh TPOBEPKU WX padborocrmocoOHOoCcTH, mpoBepka YT (TectupoBanue)

JJIA KUJIBIX 00BEKTOB AOJIDKHA IIPOBOAUTHCA HC PCIKEC OJHOI'O pa3a B TPH MCCilA,
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O YeM JOJDKHA OBbITh 3amucCh B MHCTPYKIIMU MO DSKCIUTyaTalldd NPEInpUsITHS-
U3rOTOBUTETIS.

YcranoBka YT, HAelCTBYHOIIMX  HAa  OTKJIKOYEHHUE,  3alpeliacTcs
JUISL JIEKTPOIPUEMHHUKOB, OTKIIOUEHHE KOTOPBIX MOKET MPUBECTH K OINACHBIM
NOCJIEICTBUSM: CO3JAHUIO HEMOCPEICTBEHHOM yrpo3bl ISl JKU3HUA  JIIOJIEH,
BO3HUKHOBEHHIO B3PHIBOB, MOKAPOB U T.II.

JInsi caHUTapHO-TEXHUYECKUX KAOWH, BAaHHBIX M JYIIEBBIX PEKOMEHIYETCS
yctanaBnuBath YT ¢ HOMUHAIBHBIM AU(GEpEeHIHATBHBIM OTKIIOYAIOIMIUM TOKOM
no 10 MA, ecau I HMX BbIJIENICHA OTHENbHAs JIMHUS, B OCTAIBHBIX CIydasx,
HanpuMmep, MpU NPUMEHEHUU OJHOW JIMHUM JJIi CAHUTAPHO-TEXHUYECKON KaOWHBI,
KYXHU U Kopuaopa, cieayeT npuMmeHsaTh YT ¢ HomuHanbHbIM quddepeHnanibHbIM
OTKJIIOYAIOIIUM TOKOM 710 30 MA.

Jns omHokBapTupHBIX A0oMOB YT ¢ HOMHMHaNBHBIM auddepeHIaIbHbIM
OTKJIIOYAIOIIUM TOKOM J10 30 MA peKOMEHyeTcsl MpeaycMaTpUBaTh JIsl TPYHIOBBIX
JUHUNA, TUTAOMIMX IITENCEIbHbBIE PO3ETKH BHYTPU JOMa, BKIIOYAsl I1OJBAJIbI,
BCTPOEHHBIE M MPUCTPOCHHBIC TapakW, a TaKX€ B TPYMNIOBBIX CETAX, MUTAIOIIUX
BaHHbIE KOMHATBHI, JyII€Bble U cayHbl. Jlis ycTaHaBIMBAEMBbIX CHapyKH
HITETICeNbHBIX po3eToK ycraHoBka YT ¢ HoMuHanbHBIM JIuddepeHIaibHbIM
OTKJTIOUaromuM TokoM 10 30 MA oOs3aTenpHa.

B 3pmanumsx Moryt mnpuMensaTbea Y30 Tuna «A», pearupyronme Kak Ha
NEPEMEHHbIE, TaK M Ha IMYJIbCUPYIOIIUE TOKH TMOBPEXKACHUN, W «ACH»,
pearupyroIme ToJIbKO Ha IEPEMEHHbIC TOKH YTEUKH.

Kak Bunno u3 koncrpykuuu YT (ecnu peub umer HEe 0 KOMOMHUPOBAHHOM
YCTPOUCTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB M MPH JIFOOOH CXeme ero
MOAKJIIOUECHUST  JIOJDKHA  OBITh  MPEAyCMOTpeHa  oO0si3aTeNbHas  yCTaHOBKA
ABTOMAaTHYECKOI O BBIKJIIOUATENS, 11 3alIUThI, KaK caMoi ceTH, Tak U Y [T oT TokoB
neperpy3ku U KOPOTKOTO 3aMbIKaHUS.

Taxxe HeoOxoauMa IMepuoaANYecKas IpoBepka padorocrnocodHoctn Y /T.
Crannapramu [7, 8] ycTaHOBJIEHO TpeOOBaHME MO HAJUYHMIO YCTPOMCTBA MPOBEPKU
paboToCTIOCOOHOCTH YAT (KHOTIKM). [IpoBepka paboTOCIIOCOOHOCTH
ocymectBisiercss HaxkatueM KHonku «TECT». Ilpu ee Haxatrum B YT

HCKYCCTBCHHO CO3AA€TCs TOK YTCUKH, YTO JOJIKHO ITPHUBCCTHU K OTKIIOUCHHIO YJ:[T


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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YcrTpoiicTBa 3alIUTHI OT AYTroBOro npooost uiam uckpenus (Y3 /111)

JlyroBoil mpoOO#l WM HCKpPEHHE — OJWH W3 aBaPUHHBIX MOXKAPOOIIACHBIX
PEXKHUMOB B JIEKTPOCETSIX.

B orauune OT KOPOTKHX 3aMbIKaHWK, BO3HUKAIOIIMKA TIPU HMCKPOBBIX
U IYTOBBIX pa3psA/iax TOK, OTPAHUYMBAETCS CONPOTUBIICHUEM HArpy3KH, Ha KOTOPbIN
HE pEArupyroT aBTOMATHYECKUE BBIKIIFOYATENIH, HO 3a CYET JUIUTEIIBHOIO BPEMEHU
€ro NpOTEKaHUsI, MOKET IPOUCXOIUTh BOCIUIAMEHEHUE U30JISIUU TPOBOJA.

OnHoil M3 TJIaBHBIX NPUYUH MCKPEHUS SBISETCA OOJIBIIOE TMEPEXO0JIHOE
conpotusieHue (BIIC), B oOuxole Ha3bIBaeMOE TaKXKe€ «ILJIOXUM KOHTAKTOM).
IIpu BIIC Ha mepexone 3JIEKTPUUECKOTO TOKAa C OJHOrO MPOBOJHHUKA HAa JAPYroi
oOpa3yeTcsi TocieAoBaTelibHasl WA TapajljielbHas SJIEKTPUYECKasi Jyra MEexmy
MMPOBOJIAMU WJIM KOHTAKTaMH.

BIIC wactro BoO3HHMKaeT BcleACTBUE JEPEKTOB UM IMOBPEXKJICHU,
IPOM3OLIEAIINX IPH dKCIUTyaTanuu odopynoBanus. Hanpumep:

- TOBPEXACHUS W3OJSAIUN KaOels TBO3MSAMH, MIypyNaMu, 3aKUMaMu WIH
[P MEXAHUYECKOM BO3JICVCTBUM APYTUMU MIPEIMETAMU;

- MIOBPEXKJICHUS U30JISUY Ka0esel rphl3yHaMu U JJOMAITHUMHU KUBOTHBIMU;

- U37I0M Kabens (mpoBojia) MPpU M3rudax WM MPHU MOCTOSHHBIX MEXaHHUYECKUX
BO3CHCTBUSX;

- CTapeHUEe W30JALMHU, MOBPEKICHUA OT BO3JICHUCTBUS TEMIEPATypbl, BIIATH,
IPYTUX pa3pylarwimux (GakTopos;

- YXYIIICHHEe KOHTAKTa U3-3a OCJa0JIEHUsI 3aKUMOB, CTAPEHUS M OKHCIICHHUS
IIPOBOJIOB U T.[I.

B moBpexnéHHON KWie BO3HUKAET Majblii 3a30p, MPOOWBAaEMbId padOunM
HanpsHKEHUEM, TI03TOMY TOK 10 TAKOMY KaOelto MpoJoJIKaeT MPOTeKaTh, U OCTAETCs
OJIM30K K HOMHUHAJIHHOMY 3HAYEHMIO, a 3HAYUT, aBTOMATHYECKHUI BBIKIIOYATEINb

Ha HEro He pearupyer.
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OcaabneHHpA Mexanuuecroe MepepgasneHHBIR HEeNoAHOWEHHBIH
KOHTaKT nospesieHHe kabens KOHTAKT
rabena
. .
Aedexr MNospexgeHHe Mexanmueckoe NospemaeHue CRpYTHS ME0E W
wabena FPBI3YHAMMA NOBpEMOEHHE WAk CTapeHKe ANMHHHA
H3ONALMK HIOAALMK

Pucynok 6. Bo3amoxHbIE€ TPUUKUHBI UCKPEHUS B 3JIEKTPOIPOBOJIKE

B 3a30ope BO3HMKAET AYroBOW paspsill, COIMPOBOXKIAKOIIMNICS WHTEHCUBHBIM
BBIJICJICHUEM TeIlIa, YTO MPUBOJIUT K JaJbHEHIIIEMY Pa3pyIICHUIO U3OJISAIUN KaOes
Y €r0 BO3TOPAHUIO.

[Ipu  OompIIOM  TEPEXOJHOM  CONPOTHUBICHUM  BO3HHKAET  IIPOIIECC
[UKJINYECKOr0 00pa3oBaHMsl U TallleHUS DJJICKTPUYECKOW YT, MPOUCXOJUT
3HAYUTEIIBHOE W JJIMTEIbHOE BBIACIEHUE TEIUIOBOW SHEpruv. Bo3HHMKaArOT
JUTUTENIbHBIE M YCTOMYMBBIE TEIUIOBBIE PEKUMBI PAOOTHI DJICKTPUYECKUX ILIETICH,
BCIIC/ICTBHE YETO MPOWCXOAWT Pa3pyIICHUE HW3OJSIIIUU W 3alUTHBIX O0O0JIOYEK, a
TaKXe IMOCIIEAYIOIIEE BO3rOPaHUE.

[To mexaHW3My BO3HUKHOBEHHMS, Pa3IUYyalOT IOCIEI0BATEIbHBIN JIyTrOBOMN

po0oii, mapauienbHbIN 1YyTroBoM MPo0oil U 1yroBoi MpoOoil Ha 3eMITIO.

L (nuHuA)
HAIPY3KA
N (HeWTpansb) 1
(]
I
PE (3azemneHue) 2

i - O O . O O W = = .
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Pucynok 7. Mexanu3M BO3HUKHOBEHHS TyTOBBIX ITPOOOEB
[Ton mocienoBaTeNbHBIM JYrOBBIM TPOOOEM TMOHMMAETCS JJICKTPUUYECKH

npo0oil M30AIMK (MJIM BO3AYIIHOTO MPOMEXKYTKA), MPU KOTOPOM TOK MPOTEKAET
yepe3 Harpy3ky 1enu, zamuimaemoirt Y3JII1. [TocnenoBaTtenbHbIl AyroBod mpooOoit
BO3HHMKAET, MPEXKJE BCEro, B pe3yibTaTe IOBPEKICHUS MPOBOJA WIM TOTEPU
KOHTaKTa B IIOCJIEOBATEIbHOCTU C HArpy3kod. B 3Tux cilyyasx, BEIMYMHA TOKa
MEHbIIE, YeM pabouyuil TOK, ¥ aBTOMATHYECKUE BBIKITIOYATEIN WM BBIKIIOYATEIH
muddepeHImaIbHOTO TOKa HE CITOCOOHBI ONMPEACIUTh HEUCTIPABHOCTh M OTKIIFOUUTH
3aIIMUIIAEMYIO LIETIb.

[TapannenbHbIi AYroBOM MPoOOH - 3TO MPOOOM, MPU KOTOPOM TOK MPOTEKAET
MEXJy aKTHUBHBIMH TPOBOJHHKAMHU, TapaJIeNbHO Ienu Harpy3ku. [IpoOoii
COMNPOBOKJAETCS MOSBICHUEM 3JIEKTPUUECKON Ay, CIIOCOOCTBYIONIEH 3aMBIKAHUIO
MPOBOJAHUKOB. BenuunHa TOKa Mmpu napauieibHOM Npo0oe ONpeessieTcsl MOJTHbIM
CONPOTHUBIIEHUEM LIENH. B 3aBUCMMOCTH OT TOro, KAKOM HOMHUHAJIbHBIA TOK UMEET
ABTOMATHUYECKUH BBIKIIIOYATENh, MPOUCXOAUT (WIM HE MPOUCXOAUT) OTKIIOUCHUE
nernu. [lpm 3arpyOiieHHONW ycTaBKe TOKa CpalaThIBaHUS aBTOMATHYECKOTO
BBIKJIFOUATEIISI OTKJIFOYEHHUE LIETTH POUCXOIUT C 3a/ICPIKKOM.

JlyroBoii npo6oii Ha 3eMJTt0 — 3TO TPOOOH, TTPU KOTOPOM TOK IIPOTEKAET MEKIY
AKTUBHBIM NMPOBOJHUKOM U 3€MJIEH B PE3yNIbTaTe 3aMbIKaHUsA (Pa3HOTO MPOBOJHHKA
Ha 3€MJIIO WM HA 3JIEMEHT JJICKTPUUYECKU CBSI3aHHBIN C 3€MIIEH.

VYerpoiicTBo 3amuthl oT ayroBoro mnpodos (Y3II1) — HOBBIN Kj1acc anmapaToB
3alUThl AJEKTPUYECKOM CETH, MpeaHa3HAYEHHBIH, B OTJIUYME OT JAPYrMX BHUIOB
ANEKTPUYECKUX 3aIIUT, UCKIIOUHUTENIBHO ISl MPEAYNPEXKICHUS U MPEIOTBPALICHUS
MO’KapOB, BO3HUKAIOIINX U3-3a JYTOBOTO MPO0O0st (MCKPEHHUS).

HekotopeiMu pa3paboTyMkamMu STUX H3ACIUN TPUMEHSETCS TaKke TEPMUH

«YCTPOMCTBO 3alIUThI OT UCkpeHus» (Y3Uc).
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63A YXn4

2308 50y

Pucynok 8. IIpumepsl yCTPONUCTB 3aIUTHI OT AYTOBOTO MPOOO0S Pa3IMUHBIX
MIPOU3BOAUTENICH

VY3411 HOCUT UCKITFOUUTENBHO MPOTUBOMNOKAPHOE HA3HAYEHUE.

OcHoBHoMi  3amauedt  Y3/II  saBasieTcs  CBOEBPEMEHHO  paclo3HaTh
BO3HMKHOBEHUE  II0KAPOONACHOIO MCKPEHUS W OTKIIOYUTh  3alMINAEMYIO
BIEKTPUYECKYIO LIETb.

V3AI1 ckoHCTpyupoBaHO TakK, YTOOBI ONPEACIHUTHh TOSBICHHUE IyTrOBOIO
(MCKpoOBOr0) paspsiia U HpepBaTh KOHTYp €II€ Mepes TeM, KaK JSHEPrus B MECTe
HEHUCIIPABHOCTHU JOCTUTHET 3HAYCHUH, BEAYIINX K BOSHUKHOBEHUIO MTOXKapa.

VY3MII obecrnieunBaer aBTOMATUYECKYIO JAUArHOCTUKY KOHTPOJIUPYEMOM
ANEKTPUYECKOM 1MW W MPU BO3HUKHOBEHUM HCKPEHHUS OTKIIOYaeT €€ OT oOIiei
[MATAIOIIEH CETH.

Takum oOpa3zoM, 1eidb NPUMEHEHHS 3TUX YCTPOMCTB — ATO MPEIyNpPEeKICHUE
[I0KapOB, BO3HUKAIOIIMX B IOMEUICHUSX, 3JAHUSAX U COOPYKEHHUSX 110 NPUYMHE
HEUCIPABHOCTH DJIEKTPOOOOPYAOBAHUS, MPOSBIAIONIECHCS B BUAE JAYTrOBOTrO Mpolos

(uckpenus).
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bonpmmuacTBo  Y3/II  MCHONb3ylOT CXOXKHME MNPUHUMUIBI  OOHApYKEHHUS
M0’KAPOONACHOI0 MCKPEHHSI B CETH. YCTPOMCTBO AaHAIM3UPYET COBOKYITHOCTH
apamMeTpoB TOKA U HAIpPSKEHUS CETH, XapaKTEPHBIX IJI HCKPEHUs: BEIUYUHY,
dbopMy, TIOIAPHOCTH, TPOJAOIKUTEIHHOCTD M TEMI CIEIOBAHMS CKAYKOB. JTH CKAYKH
U JaT uHopMmaiuio, oopadbaTeiBaeMyr0 MOAyJieM 00paOOTKH CUTHAJIOB B COCTaBE
V3/I1. BennunHa Moiay4yeHHOrO CUTHaJIa CPABHUBAETCS C 3a/IaHHBIM 3HAYEHUEM U
IpU KaXXIOM IPEBBINIEHUN 3TOTO 3HAYEHUS MOJAETCS HWMIYJbC PErUCTPUPYEMBIi
HakornuTeneM. [Ipu 1OCTH)KEHHH B HAKONMTENE YCTAaHOBJIEHHOIO YHMCJIAa UMITYJIbCOB
3aJIaHHOTO YpPOBHS TOAPsAJ (OPMHUPYETCS CHUTHAJ, OTKIIIOYAIOIIMKM 3alUIIaeMyo
JIVHUIO.

Baxnoii xapakrepuctukoit Y3/II, sBisiercss mnOMeEX03alIUIIEHHOCTb, T.€.
OTCYTCTBUE HEXENaTeNbHbIX (JOXKHBIX) cpadaThlBAaHUM NpU BKIIOYEHUU B
3aIUIIAEMYIO IIETb PAa3IUYHbBIX AJIEKTPONPUOOPOB, HATIPUMED, MBLUIECOCA, HUCTOYHUKA
NUTAaHUS C DJIEKTPOHHOM KOMMYTAalME, IBHUrareiii KOHJIEHCATOPHOI'O IIyCKa,
AJIEKTPOHHBIX PETYJISTOPOB (TUPUCTOPHOIO THIA) CUJIbI CBETA, (PIIYOPECLIEHTHBIX U
TAJIOTCHOBBIX JIAMII, & TaK)K€ «HOPMAJIbHO HCKPSIIHUX» PYYHBIX DJIEKTPOOBITOBBIX
MHCTPYMEHTOB C JBUTATENIIMU KOJIJIEKTOPHOI'O THUIIA UCKPEHHE B KOTOPBIX SBIISETCA
JOMYCTUMBIM, HAIIPUMED APEIb.

CToUT OTMETHUTh, UTO OTJIEJbHBIE JJIEKTPUYECKHE YCTPOMCTBA CaMH MOTYT
IeHEpUPOBATh BBICOKOUACTOTHBIE U CPEAHEYACTOTHBIE IOMEXH, KOTOpble OYyIyT
pacnio3HaBatbesi Y3/III kak wucTouyHMK uCKpeHus. Hanpumep, TUPHUCTOpPHBIE
perynaropel ¢ (a3oBbIM yIpaBlieHHEM 0€3 MOMEXOIMOAABIAIONUX (QUIHTPOB;
pa3Iu4HbIE YCTPOMCTBA, T€HEPUPYIOIIHNE BBICOKOYACTOTHBIE IIOMEXHU MOBBIIIEHHOT O
YPOBHS, CYIIECTBEHHO MPEBBIIIAIONIME HOPMBI Ha moMmexoamuccuto. Ilpu Hamuuuu
MEPEUUCTICHHBIX YCTPONCTB, NPUXOIUTCA JHOO OTKA3bIBAThCS OT MPUMEHEHUS
Y311, yBenuuuBas puCKM BO3TOpaHUN OT MCKpeHus, Jmbo orkmodath Y3JIII Ha
BpeMs UCIIOJIb30BAHMS YCTPOUCTB, SBIISIOIINXCS T€HEPATOPaMU BBICOKOYACTOTHBIX U
CPEIHEYACTOTHBIX ITOMEX.

OcHoBHbIMU XapakTepucTukamu Y 3111 sBisAroTcs:

- HOMUHQJIBHBIA TOK — MaKCUMaJbHBIM TOK mpu kotopom Y3/II crmocobHO
JUIMTENIbHO paboTaTh, HE Tepsii CBOW pabOTOCOCOOHOCTh. B OCHOBHOM
BBIITYCKAIOTCS B MATH MOAU(UKAIUAX, B 3aBUCUMOCTA OT HOMHHAJILHOI'O TOKa: 16,
25,32,40, 63A;
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- HOMMHAJIBHOE HAIPSDKEHHE — HanpsDKeHHe cetu npu KortopoM Y 3/III
CIOCOOHO JTUTENBHO paboTaTh, HE TEPSsl CBOIO PabOTOCTIOCOOHOCTH;

- YCJIOBHBIM TOK KOPOTKOI'O 3aMBIKaHUSI — TOK KOTOPBIM KpPaTKOBPEMEHHO
MoxkeT Boiiepkarh Y3JII 10 MoMmeHTa moka He cpaboTaeT aBTOMATHYECKUN

BBIKJIFOYATCIIb, y'CTaHOBJ'ICHHblf/'I AJI1 3allIMTEI OCTIM OT KOPOTKOI'O 3aMBIKAHMS.

/4

230 B~ 50Ty
32A
lne1 6 KA

| |
(18 |

1 — u3roToBUTEND; 2 — MOJI€Nb; 3 — HOMUHAIBHOE HANPSIKEHUE; 4 — 4acToTa; 5 — HOMUHAJIbHBIN
TOK; 6 — YCIIOBHBIN TOK KOPOTKOT'O 3aMbIKaHUS; 7 — CXeMa MOJKIIOYEHUS; 8 — CXeMa UHINKALIUU
COCTOSIHUS TIpubOpa

i

Pucynok 9. I[Ipumep mapkupoBku Y311

Bei6op Y3111 npousBoAUTCS MO CAEAYIOMUM KPUTEPHUSIM:

- 10 HOMUHAJIbHOMY HanpsibkeHuto. HomunansHoe Hanpsikenue Y 3 /111 nomkHo
OBITH OOJIBIIE JINOO PABHO HOMUHAIBHOMY HANPSKEHUIO 3aIIMIIAEMON UM 1IeNH;

- 10 HOMHMHaNbHOMY TOKYy. Y3JIII He 3amMinaer 3JIEeKTPUYECKYIO CETh
OT IEperpy3ku M TOKOB KOpPOTKOro 3ambikanus. Iloatromy mepen Y3III nomxen
CTOATh ABTOMATHYECKHUI BBIKIIOYATENb WM APYrod ammapaTr ¢ (yHKIMEH 3aliuThl
OT CBEPXTOKa IO TOKY KOTOPOro HEOOXOAUMO BhIOMpAaTh HOMUHAIBHBIN Tok Y3/II.
IIpu 5TOM HOMuHanbHBIA TOK Y3AIl pomken ObITh Oonble MO0 paBeH
HOMMHAQJIBHOMY TOKY YCTaHOBJIEHHOI'O JIO HErO amapara 3aluThl (ABTOMaTUYECKOTO
BBIKJTIOYATEIISI MJIM JPYToro amnmnapara ¢ QyHKUIMEH 3allUThl OT CBEPXTOKA).

Taxoxe npu Beibope Y3II cnexyer oOpatuth BHUMaHKUE HA HAMHUKE QYHKIIUU

POBEPKH pabOTOCIOCOOHOCTH yCcTpoicTBa. HekoTopble MPOU3BOAUTENHN OCHAIIAIOT


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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Y311 kHONKOW POBEPKH, OTAEIBHBIE MPOU3BOAUTENIN B KOMIUIEKTE C YCTPOWCTBOM
IOCTABJISIFOT CPEACTBO KOHTPOJII B BHIAE ABTOHOMHOW BWIKH, ITO3BOJISIIOLIEH
MMUTUPOBATh HMCKPOBBIE pa3psAibl, U TaKUM OOpa30M OCYILIECTBIATh KOHTPOJb
(YHKIIMOHUPOBAHUS H3JEIUSI U OIpPENEICHUE 30Hbl €ro JCHCTBUS, UYTO SIBISETCS

HCCOMHCHHBIM IMPCUMYIICCTBOM TAKHUX allllapaToOB.

Pucynok 10.I1pumep Y31 B koMIIEKTE CO CPEACTBOM KOHTPOJISI 30HbI
GYHKIMOHUPOBAHUS

VceranoBka Y3/III B rpymnmoBbIX CETSIX MUTAHHUSI CUCTEM IMPOTUBOIOKAPHOMN
3alUTBl U B DJIEKTPOYCTAHOBKAX MEIMIIMHCKOTO HA3HAYEHUs, MOJJEPKUBAOIIUX
KUZHEACATEILHOCTh OOJIbHBIX, HE JOMYCKaeTCsl.

V3II sBasercs eme OJHWUM BUJOM 3allUThl DJIEKTPUUECKUX IIETECH.
OHo He 3aMeHsieT coOOM Apyrue amnmaparhbl 3allUThl U HE OTMEHSIET HEOOXOIUMOCTH
MIPUMEHEHUS B AJIEKTPUUYECKUX LEIMSAX aBTOMATHYECKUX BBIKJIIKOYATENIEN U YCTPOUCTB
3aIIUTHOTO OTKJIIOUYEeHHS AU depeHIIMAIBHOTO TOKA.

V3JII pexkoMeHayeTcs YCTaHAaBIMBATH B OTACIBHBIX T'PYIIOBBIX JUHUSAX
NUTAaHUSI OCBEIICHUS M IUTENCEJIbHBIX PO3ETOK MOCIE APYrUX alapaTroB 3allUThI
(AB, YIT).

VYcranoska Y3/II1 3anpemiaercst B IUHUSAX CUCTEM MIPOTUBOIIOKAPHOM 3aILUTHI,
a TaKXXe SJIEKTPONPUEMHHUKOB, OTKIFOUEHUE KOTOPBIX MOXKET MPUBECTU K OMACHBIM
MOCIEACTBUAM: CO3JAHUI0 HEMOCPEACTBEHHOM yIpO3bl ISl  KU3HU JIIOJEH,

BO3HHUKHOBCHHIO B3PBIBOB, ITIOKAPOB U T.I.
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YcrpoiicTBa 32U ThI OT nepeHanpsxenus cetu (Y3II)

[Tepenaabl HANPSKEHUS B 3JIEKTPUYECKON CETH ABJISIOTCS OJHOM M3 OCHOBHBIX
OPUYUH BBIXOJA U3 CTPOS AIEKTPUUYECKUX MPUOOPOB, MPUBOMSIIMX B OTIAEIBHBIX
ciydasx K mokapy. OcoOEHHO OCTpPO BOIPOC 3allUThl  AJIESKTPOIPHOOPOB
OT TMepenajoB HAINPSXKEHUS CTOUT B JKWJIBIX MHOTOKBAPTHUPHBIX JOMax CTapoi
MOCTPOMKH, a TaK K€ YACTHBIX JKWIBIX JOMaxX MOAKIIOYEHHBIX K CTapbIM JIMHUSIM
aJIeKTponepeaay.

YCTpOUCTBO 3alMTHI OT NEPEHANPSKECHUS WIM PEIEe HANPSKEHUS — 3TO
arnrapar  3aliuThl, OCYIIECTBJISIONIMNA  HENPEPBIBHBIM  KOHTPOJIb  BEIUYHHBI
HAMpPSOKEHUSI TUTAIONIEH CETH C IeJIbI0 OOECIEeUeHMs] OTKJIIOUCHHUS Harpy3ku B

CJIydac BbIXO4da 3HAYCHH A HAIIPAKCHUSA 3d YCTAHOBJICHHBIC IIPUJICIIBI.

Pucynok 11. [Ipumepbl yCcTpORCTB 3aIUTHI OT NEPEHANPSIKEHUS PA3IMYHBIX
MIPOU3BOAUTEIICH

Hasnauenne VY3II  3akmrouaercs B 3aluTe  3JIEKTPOOOOPYIOBaHUSA
OT TEpenajgoB HANPSHKEHUS CETU KOTOpPbIE MOTYT BO3HUKHYTh B CJEICTBHUE
pa3nuYHbIX (PAKTOPOB TAKUX KaK OOpPBIB HYJIA, epekoc (a3 u T.1.

Kak mpaswmno, Y3II cocTouT u3 JBYX OCHOBHBIX OJIOKOB: H3MEPHUTEIHHOTO
Y UCTIOJTHUTEIBHOTO.

[Ipu nomaue na VYII HanpspkeHWsT W3MEPUTEIBHBIM OJOK OMpenensieT
€ro Benu4yuHy. ECiu M3MepeHHOe 3HAUEHUE HANPSIKEHUS JJIEKTPOCETH HE BBIXOJIHT

3a YCTAHOBJICHHBIN B HACTPOMKAax JHana3oH 3HAUYCHUN U3MEPUTEIbHBIN OJIOK MOAaeT
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CUTHAJI HA WCIIOJIHUTENIbHBIA OJIOK (pesie) KOTOpPbIM 3aMbIKaeT CHJIOBOM KOHTAKT,
BKJIFOYAsl TEM CaMbIM Harpy3Ky B CE€Tb.

Takum obOpazom, Y]III ocymiecTBisieT HENPEPBIBHBI KOHTPOJIb HaNpsHKEHHS
ANeKTpoceTu. B ciydae CHWKEHUsS HANpPsOKEHUsS HWKE YCTAHOBIIEHHOIO IOpora
WJIH TTOBBIIICHUS BBIIIE€ YCTAHOBJICHHOT'O B HACTPOIMKAX MOPOra U3MEPUTENbHBIN OJIOK
MTHOBEHHO TIOJIa€T CUTHAJI Ha MCHOJHUTENbHBI MeXaHu3M (pelie) KOTOpBIil
OTKJIFOYAET JJIEKTPOYCTAaHOBKY OT ceTh. Ilociie BOCCTaHOBIEHMSI 3HAYECHHS
HaAMpsDKEHUsT 10 JOMYCTUMOTO  3HA4YeHUs, HW3MEpPUTEIbHBIM  OJIOK  uepes
YCTAHOBJIEHHYIO B  HAacTpOMKax  BBLAEPKKY  BPEMEHM  MOJAET  CUTHAI
Ha WCIOJIHUTEIbHBIA MEXaHU3M, KOTOPBII BHOBb BKIIIOUAET HArpy3Ky.

Cy11ecTBYIOT CIIEYIOUINE TUIIBI PEJIE HATPSKEHUM:

-110 TUITY 3JIEKTPOCETH: OJHO(A3HbIE U TpeX(Da3HbIE;

-110 CNOCcO0y YCTaHOBKHM: CTallMOHApHBIE U TiepeHocHble. [Ipu ycrtanoske Y311
BO BBOJHOM JJIEKTPOILUTKE OOECreunBaeTcs 3aluTa BCEW AIIEKTPOCETH U BCEX
AIEKTPONPUOOPOB, MOAKIIOUEHHBIX K Hell. [lepenocubie Y3II mpumeHsitoTes, Koraa
€ro yCTaHOBKa B IIMTKE 3aTpyJHEHa WIM HEOOXOJUMO OOECIeUUuTh OCOObIC
HACTPOWKH T10 HATIPSHKEHUIO CETH JJII KOHKPETHOTO 3JIEKTPOOOOPY10BAHHUS.

B Hacrosiiee Bpemsi CyleCTBYIOT YCTPOMCTBA 3AIUTHI OT MEPEHANPSIAKEHUS C
KOMOMHUPOBAHHOM 3aIllMTON, TaK HAa3bIBAEMbIE BOJBT-aMIIEPHBIE pEJIE, KOTOPBIE
KOHTPOJIUPYIOT KPOME HANPsHKEHUSI CETH, €le U TOK B CETH, 3aluIlas TeM CaMbIM
CeTh, KaK OT NEPEnaZoB HAINpPSIKEHUS, TaK U OT MEPErpy3KH, T.€. JOMOJIHUTEIbHO
BBITIOJTHSAET (DYHKITIO OTPAHUIUTEISI MOIITHOCTH.

Heo0xonumo 3HaTh, YTO BOJIBT-aMIIEPHOE pelie HE 00E€CeUnBAET 3alUTy CETH
OT KOPOTKOTO 3aMbIKaHUSI M HE MOXET 3aMEHHUTh CO0OM aBTOMAaTHUYECKUU
BBIKJIFOUATEIb.

Baxknoii xapakrepuctukoi ¥Y3II siBisieTcs HOMHUHAIbHBIN TOK.

HoMuHanbHblili TOK — 3TO TOK, KOTOpbld Y3II cnmocoOHO mpomyckarh uepes
cebst B TEYEHHE JUIMTEIIBHOIO BPEMEHHM COXpaHsisi TpH 3TOM  CBOIO
paborocriocooHoCcTh. CTaHIapTHBIMU, HaWOoOJiee PacCpOCTPAHEHHBIMU 3HAYEHUSIMHU
HoMHHaJIbHOro Toka Y 3II aBistores: 10; 16; 25; 32; 40; 50; 63 A.

Homunanensiii Tok Y3II onpenenserca no cyMMapHOMY TOKY HArpy3KH WIIA
MOILHOCTH BCEX 3JEKTPONPHUOOPOB, MOAKIIOYAEMBIX B 3aIIHMILAEMYIO CETh.

[TonyuynB paccuMTaHHOE 3HA4YeHUE TOKa, BbiOMpaeM VY3II ¢ Ommxadmmm

OONIBIINM CTaHAapPTHBIM 3HAYCHNCM HOMHHAJIbBHOI'O TOKA.
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HeoOxonumo yuutbiBath, yto Y3II HEe 3amIMIIaeT 31EKTPOCETh OT TOKOB
Neperpy3kd M TOKa KOPOTKOIrO 3aMbIKaHWsl, Mo3ToMy camo Y3II A0mKHO ObITh
3alIMIIEHO OT HUX YCTAHOBJICHHBIM IIOCJIEAOBATEIbHO C HUM aBTOMATHYECKHUM
BeIKITIouaTeneM. [loatomy HomuHanbHbIN TOK Y 3I1 HE0OX0IUMO MPUHUMATH UCXOIS
Y3 HOMHMHAQJIBHOI'O TOKa aBTOMATHYECKOro BbIKIIOYaTesns. [Ipu 3ToM HOMUHAIBHBIN
ToK Y3II nomxkeH ObITh OOJbIIE WM PABEH HOMUHAJIBHOMY TOKY YCTAHOBJIEHHOIO
JI0 HETO aBTOMATHUYECKOI'O BBIKIIOYATEIIS.

V3II MOryT UMETh HECKOJIBKO HACTPOEK:

- ycTaHOBKa mnopora cpabarbiBanusi Y3II mo MakCUMallbHOMY 3HAYEHUIO
HanpspkeHus: (Umax) - ycTaHaBlIMBaeT MAKCUMAJbHO JIONYCTHMOE 3HA4YE€HHE
HAIPSKEHUST DJIEKTPOCETH, MPEBBIINIEHUE KOTOPOrO NPHUBEAET K OTKIKOYEHUIO
Harpy3KH;

- ycraHoBka mnopora cpabOareiBaHus Y3l mo MHUHUMaTbHOMY 3HAYEHUIO
Hanpspkenust (Umin) - ycTaHaBiIMBAaeT MHUHUMAJIBHO JIONYCTUMOE 3HAa4Y€HUE
HAIPSKEHUSI DJIEKTPOCETH, CHIDKCHUE HANpsSKEHUs HHWKE JAHHOTO 3HAYEHUS
NPUBEAET K OTKIIFOYEHHUIO HAIPY3KH;

- YCTaHOBKA BPEMEHHU 3aJEP’KKM BKIIOUEHHS — BpeMs, depe3 koropoe Y3II,
MOCJI€ OTKJIIOYEHUSI Harpy3KH, IOBTOPHO €€ BKJIIOYUT MPU BOCCTAHOBJIECHUU 3HAYEHUS
HanpsDKEHUs CEeTHM B YCTAHOBJICGHHBIX TMpefenax. Bpems 3aiep>KKu BKIIOYEHHUS

AIICKTPONPHUOOPOB BEIOMPAETCS B COOTBETCTBHH C PYKOBOJICTBOM TIO SKCILTyaTaIl|H.
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MHHHAMAJIRHOTO HANIPAHKEeHHAA.

Texnfc) Umin(B) Umax(B)

Perynarop aagepxrn
BpeMeHH aBTOMATHYECKOTO
BEIIEYeHAA [IOCJIE ABAPHHA. 220

PEI')"JTH'IUP MAKCHMAIBHOLO

———
5 230 HATpAMKEHAA OTKTIIeHTT.

Peryaarop mumammanss0ro
HAIPAMEHAA OTKIIIeHAHA.

Enemver nogxmoaenns
HAarpysKH

Pucynok 12. [Ipumep MapKUpOBKH YCTPOMCTBA 3alUThI OT MEPEHAIPSIKEHUS (perie
HaIpPsHKEHUS)
KonudecTBo 1 crmocoObl HACTPOWKH MOTYT OBITH Pa3JIMUHBI ISl PA3HBIX THUIIOB

V3II. O6wuno, HacTtpoiika Y3II ocyimiecTBiasieTcss ¢ TOMOIIBIO MOBOPOTHBIX
PEryJIMPOBOYHBIX PYUEK.

CpaBHEeHuE anmapaToB 3alIUATHl JJIEKTPUUYECKOW CETH MO OTKIIOYAroLIen
CIIOCOOHOCTH

Paccmorpum pasnuily B paboTe M BO3MOXKHOCTSIX OTKJIIOUEHHUS Pa3TUYHBIX
amnmapaToB 3allUThl DJIEKTPUYECKUX Ilienedl. B HacTosiiee Bpemsi, €CThb MHOIO
KOMOWHUPOBAHHBIX YCTPOUCTB 3AIIUTHI AJICKTPUUECKUX CETEH, T.€. COBMEIIAIONINX B
cebe HECKOJIbKO 3alMTHBIX (QYHKIMHI. 31€Ch MBI PACCMOTPUM HE KOMOMHUPOBAHHbBIE
amnmapathl 3allUThI, BBITOIHSIONINE TOIBKO OJIHY (QYHKITUIO.

[IpyuynHaMKu TMOXKApOB OT DBJIEKTPOYCTAHOBOK MOTYT SIBJISTHCS: KOPOTKOE
3aMblKaHUE, Teperpy3ka, TOKH  yT€YKH, JAYroBble Npodou  (MCKpPEHHE),
MepEeHaIpPsKEHHE.

Jnst  3aluThl  DJIEKTPUYECKUX CeTed, B HACTOsSIIee BpeMs, SBISIOTCS
obsi3atenbHBIME K nipuMeHeHnio AB u Y/IT. Otu anmapaTsl 3apeKOMEHIOBAIIH CeOs
KaKk HaJexHble U d(QexTuBHBIE CpeACTBA  MPEAOTBpAIICHUS  0XApOB
OT 3JIEKTPOYCTAaHOBOK.

AB 3amumiaer 3JEKTPUYECKYI0 CE€Thb OT TOKOB KOPOTKOIO 3aMbIKaHHUS

U TIEPErPYy30K JIEKTPUUECKOMN CETH.
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VAT 3amumaer dIEKTPUYECKYK) CETh OT II0KapoB B  PE3yJbTare
BO3HUKHOBEHUS TOKOB YTEUKH.

Crenyer OTMETUTh, YTO B HACTOSIIEE BPEMsI 3AIIUTY OT MHOTMX HETATHBHBIX
(akTOpOB,  BBI3BIBAIOIIMX  BO3rOpaHUE B  JJEKTPUYECKUX  CETSIX, BMECTE
¢ npuMmenenneM AB u Y/IT, oruactu pemaroT Opranu3alMOHHBIMU MEPONPUSITUIMU,
IIPOU3BOIUMBIMU Ha JTAIle IPOCKTUPOBAHUS MIEKTPUUECKUX CETEH, IIPU UX MOHTAXKE
U TIpH DKCIUTyaTauu. Mcrnonb3yroTes Takue Mephl, Kak 3a3eMiIeHHe, yKiIaaKa Kadems
B KOopoOa, YBEIHWYEHUE paCCTOSHUSA MEXKAY NPOBOJHUKAMH, IPUMEHEHHUE
CHEIHUATbHBIX COCIUHUTEIBHBIX YCTPOUCTB (KJIEMMHBIX KOpOOOK M Ap.) u T.a. Jus
3aIMTBl OT NEPETPY30K MPOU3BOLAT IMPABWIBHBIA PACUYET JIIEKTPUUYECKHX CETEU
Y Harpys3KH.

Opnnako AB n YT u3znayanbHO He ObLIM MpeIHa3HAYEHbI JJIsl pacrio3HaBaHUs
VCKPEHUS U OTKJIFOYEHUS LIENU B CIIy4dae ero nossiieHus. Mckpenue He pacrno3Haercs
AB wmn YT, noCKoONbKy NMpU UCKPEHUU HE MPOUCXOAUT HU YBEIUYEHUE CPEIHETO
3HA4YEHUS TOKA B LIENM, HU €r0 yT€YKa Ha 3EMIIIO.

[Ipy mocinenoBaTeNIbHOM MCKPEHMM IIOJIHOE CONPOTHUBIICHUE — «ILJIOXOIO
KOHTAKTa» YMEHBIIAET TOK HATPY3KU U JIEPKUT ITOT TOK HHUKE ITOPOra OTKIHOYEHHUS
AB. CoOTBETCTBEHHO, 3TH CPEJICTBA 3AIIUTHl OT HEraTUBHOI'O JEHUCTBUSI BBICOKOIO
3HaueHUsA TOKa He cpabarbiBaioT. [lpu mapamieabHOM HCKpEeHUH Mexnay ¢aszoin
U HEUTPAIbHBIM IPOBOJOM TOK OIPAHMYEH IIOJIHBIM COIPOTUBIICHHEM LIEHU
u cpabateiBanne AB u Y/IT 3aBUCUT OT CTeNeHN UCKPEHUS, OJTHAKO B TIOJHON Mepe
HE rapaHTUPYETCS.

CoOOTBETCTBEHHO, pEIlIeHHE 3a/ladyll PACIIO3HABAHUSI MCKPEHUS U oOecreueHus
3alIUTHl OT TOYKapOB, BBI3BAHHBIX HCKPEHUEM, JOJHKHO O0ECTeurBaThCsi HOBBIM
TUTIIOM YCTPOMCTB, (PYHKIIMOHATHHO U TEXHUYECKH OPHUEHTUPOBAHHBIMU Ha TaKylO
3agauy. Takum ycTpoiictBom siBisiercst Y 311

Y311 3amummaer 2JeKTPUUYECKYH0 CETh OT IO0KAPOONACHOIO IPOSIBICHUS
JTyTOBOT'0 MPOO0sT (ICKPEHHUS ).

Eme onuuMm  (QakTopoM, KOTOpBIA MOXKET TMPUBECTH K  MOXKaApYy
OT 3JIEKTPOYCTAHOBOK, SBIIIOTCS KOJEOAHUS HAIpPSDKEHUS SJIEKTPUYECKOM CeTu.
[IprueM, OrmacHOCTh MOXKET HECTH KaK MOBBIIIEHHOE HAIIPSKEHUE, TaK U ITIOHWKECHHE
HaIpSKECHUS.

AB, YT, Y3/II He 3amMIarT 3JeKTPUIECKYIO CETh OT OMACHBIX KOJIeOaHUMH

HaIIpsDKEHUS CeTH. DTy 3a1a4dy BeiosHser Y 311
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V311 3amumniaer 3JeKTPUYECKYI0 CEThb OT KOJeOaHWl HanpsHKEHHs, KOTOpBIE

MOTYT MPUBECTH K BBIXOAY U3 CTPOS JIEKTPOIPUOOPOB U UX BO3TOPAHUIO.

(DyHKIII/IOHa.JII)HI)le BO3MOKHOCTH anmapaToB 3allUTbl J3JEKTPHYECCKHUX

ceTei.

Tabmauma 2

cDyHKHI/IOHaJ'IBHI:oIe BO3MOKXHOCTH aIlllapaTOB 3alIUTHI JICKTPHUICCKHUX ceren

Anmnapar 3a1MThI

Yerpoiicrso YcrpoiicTBo
ABapuiiHbIi . YCTpoiCTBO 3aIMTHI | 3AIMTHI OT p
P— ABTOMATHYECKUH 3alUTHI OT
P audpepeHINATBHOTO JYTOBOI0
BBIKJII04YaTe b (AB) NnepeHanpsKeHus
Toka (Y/T) npooos (V31T
(Y341)
He
KopoTtkoe OobecneunBaer He oGecnieunBaer He obecneunBaet
3aMbIKaHHE 3aIIHT 3aIuT obecneunsact 3aIUT
Ty Y 3aIUTy Y
He
OobecneunBaer He o6ecneunBaet He o6ecneunBaet
[leperpy3ka obecrnieunBaeT
3aIMUTY 3aIUTy 3aIUTy
3aIUTy
He
He o6ecneunBaet OobecneunBaer He o6ecnieunBaet
YTeuka Toka — N o0ecrieuynBaeT —
Y Ty 3aIIUTy Y
Jyrosoit
npo0oii He ob6ecnieunBaer He ob6ecnieunBaer ObecneunBae | He obGecnieunBaer
mocjenoBare 3aIUTy 3alIATy T 3aUTY 3aIIUTy
JIbHBIN
He B nonHoM Mepe
JlyroBoit obOecrieurBacT 3alTuTy.
po0oii MosxeT cpaboTath He oGecneunBaer O6ecneunBae | He obecnieunBaer
napasiiesbHbI CJIMILIKOM TI03/1HO 3aIUTy T 3aIUTY 3aIuTy
51 (pu orpaHMYEHHOM
toke K3)
He B noniHoO# Mepe He B nonHoit mepe
. o0ecrieunBaeT 3alluTy. obecrieynBaeT
Jlyrosoi
10060i MosxeT cpaboTtath 3aIlUTYy. O6ecneunBae | He oGecnieunBaer
Hap:«; MO CJIMIIKOM TIO3/THO Moxert He cpaboTaTh T 3aIIUTY 3aIuTy
(pu orpaHMYEHHOM (pu UMITYIBCHOM
toke K3) XapaKTepe UCKPEHNUs)
He
[lepenaas He obOecnieunBaer He oGecnieunBaer Oo0ecneunBaer
HATIPSDKEHUS 3aIIUT 3aIuT obecneumBact 3aIIUT
p y y ATy IuTYy

N3 tabmunpl 2 BUAHO, YTO HU OJMH M3 allapaToB 3alllMThl HE 3alMINACT

QJICKTPUICCKYIO CCTh OT BCEX BO3MOKHBIX aBapHﬁHBIX PECKHNMOB. I[J'I?I obecreueHus
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MaKCUMaJIbHOW 3alUThl 3JIEKTPUYECKOM CETU Ieecoo0pa3HO  HCIONb30BaTh
anmaparbl  3allluThl, paboTarolue Ha OOHapyKEHHWE pa3HbIX MPU3HAKOB
HEHCNPABHOCTH JJIEKTPUUYECKON CETH.

[Tpumenenue Y311 u Y3II He ormeHsieT HEOOXOAMMOCTH HCTIONB30BaHus AB
uYT.

Takum o00pa3oM, eciii paccMOTPeTh BapHaHT HCIOJB30BAaHUS BCEX BHUJIOB
3aIIUTHI AJIEKTPUUYECKON CETH OTIEIbHBIMU YCTPONUCTBAMU (BBIMOIHSIIOMIUMU TOJIBKO
OHY (PYHKIIMIO), TO HEOOXOIWMO YCTAaHOBHUTH UYETHIPE PA3HBIX ammapaTa 3aIluThl:
AB, YT, Y3111, V3II.

B HacTosimiee BpeMs pacnpocTpaHeHbl KOMOMHUPOBAHHBIE alIapaThl 3aIIMTHI,
KOTOpble OOBEIUHSAIOT B OAHOM KOpPIIyCE€ HECKOJbKO YycTpoiicTB. Hampumep,
muddepeHnanbHble aBTOMAThI, KOTOpble O0BEAUHSIOT (PYHKIIMM aBTOMAaTUYECKOIO
BBIKJIFOYATEIS u YCTpOWCTBA 3aIIUTHI muddepeHnaTLHOTO TOKaA.
KomOuHMpoBaHHBIE yCTpOWCTBAa IMO3BOJIAIOT ONTUMHU3UPOBATh U YIPOCTUTH
IIPOEKTUPOBAHUE U MOHTAX JEKTPUYECKUX IIUTKOB.

TepmouHaAMKATOPBI

OpnHolt u3 Hauboee pacnpoCTpaHEHHbIX IIPUYUH I10’KapOB
OT DJIEKTPOYCTAHOBOK SIBJIAETCSI IEPErPEB KOHTAKTHBIX COEAMHEHUW W APYrUX
aneMeHToB. IlokapoomacHble peKHMMbl  BO3HUKAIOT — BCJIEACTBUE  OOJIBIIOIO
IIEPEXOAHOrO COIIPOTUBIICHHUS], & TAKXKE MIEPETPY3OK.

TepMOMHANMKATOPHBIE MaTepHalbl NPEAHA3HAYEHBl I BHU3YAIBHOTO WIH
(dororpa@uueckoro KOHTPOJII W U3MEPEHUs TEMIEpaTryphl, T.€. pE3yIbTaThl
M3MEPEHUN MOXKHO IIPEACTABUTH B BU3YAJIN3UPOBAHHOM BHJIE.

[Ipy noCTMKEHWHM MAaKCHUMaJIbHOM TEMIIEpAaTypbl TEPMOUHAMKATOPHBIN
MaTepuai pacIulaBIsieTCss 1 HEOOPAaTUMO MEHSIET CBOM IIBET.

TepMOMHIUKATOPEI MOXHO HCIOJNb30BaTh KaK JOKa3aTeNbCTBO  (hakTa
JNOCTH)KCHUS  OINPEACIICHHOM MAaKCUMAaJbHOM TEMIIEPATYypbl, T.K. PE3YJIbTAThI
U3MEPEHUSI SABIIAIOTCS HEOOPATUMBIMU.

Meron u3mepeHus Temieparypel € IIOMOLIBIO  TEPMOMHIMKATOPHBIX
MaTepuagoB OTINYAETCA IIPOCTOTOM, DKOHOMHUYHOCTBIO, MajOl TPYILOEMKOCTHIO,
BO3MOKHOCTBIO OIEPaTHBHOI'O IOJIYYEHUS JOCTAaTOYHO TOJIHOM HH(pOpMaLun
O TEIUIOBOM PEXHUME 3JIEMEHTOB IEKTPOOOOPYIOBAHMSL.

TepMOMHANKATOPBI HMMEIOT HECKOJIBKO HCHOJHEHUN: TEPMOUHAUKATOPHBIE
HAKJIEMKHA U TEPMOVHIUKATOPHBIE KPACKH.
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KOHTpacTHOCTh LIBETOBOrO MEpPEexo/a OOECHEUYHMBAET JIETKOE PAaclO3HABAHHE
aBapUIHOIO MEpPErpeBa.

TepMOMHAUKATOPBI COXPAHAIOT CBOW LBET W MAPKHUPOBKY Ha NPOTKECHUHU
BCET'0 CPOKa CITYXKOBI.

TepMOMHIMKATOpPHBIE  HAKIEMKHM  NPEACTaBISIIOT  COOOHM  MOMAJIOKKY
Ha CaMOKJICAIIECHCS OCHOBE C HAHECEHHBIM TEPMOUHAMKATOPHBIM IIOKPBITUEM.
MarepuanoM NOIJIOKKA MOTyT ObITh Oymara, (ojibra WM NOJUMEpHAs IJICHKA.
JIns mpenoxpaHeHHs] TEPMOMHIMKATOPHOIO TOKPBITHS OT BHEHIHUX BO3JCHCTBHIA
IIOBEPXHOCTH U3JENUs MIOKPHIBAOT 3ALUTHON TUICHKOM.

[Ipyn nocTmkeHUH 3aJaHHOW TeMIlepaTypbl HUHIMKATOP HEOOpaTUMO MEHSET
CBOH I1IBET.

TepMOUHIMKATOPHBIE HAKIEHKA MOTYT OBITh Pa3IMYHOrO pazMepa U (popMsl,
B 3aBHCHMOCTH OT 3a/ladyll MUMETh Pa3HbI MOpOr cpabaTbIBaHUs, UMETh HECKOIBKO
TEPMOUYYBCTBUTEIBHBIX METOK C PA3HBIM IPEIEIOM CpadaThIBaHUSI.

TepMOMHIMKATOPHBIE HAKIEHKH MOTYT ObITh OAHOMO3UIIMOHHBIMHU, T.€. UMEIOT
OJIHY WHIMKAllMOHHYIO METKY MW MHOTOINO3MIMOHHBIMH — HMEIOIIHUE HECKOJBKO

HMHAWKAIIXMOHHBIX MCTOK, HACTPOCHHLBIX HA PA3HBIC TCMIICPATYPHI.

no
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Pucynok 13. [Ipumepbl TEpMOMHANKATOPHBIX HAKIEEK PA3TUYHBIX MPOU3BOIUTENICH

[IpuMeHeHrEe OIHONMO3UIMOHHBIX TEPMOMHIUKATOPHBIX HAKJIEEK I103BOJISET
KOHTPOJIMPOBATh MAaKCUMAJIbHYIO TEMIIEPATYPY HA SJIEMEHTE 3JIEKTPOOOOPYAOBAHHUS.

[IpumMeHeHrnEe MHOTOMO3UIIMOHHBIX TEPMOMHINKATOPHBIX HAKJIEEK IMO3BOJISIET
ONpeAEHATh TeMIeparypy 3JIEMEHTA AIEKTPOOOOPYAOBAHUS KaK
cpenHeapupMETHIECKOe MEXAY MOCIeaHEe METKOM, N3MEHMBIIIEH IIBET, U TIEPBOH —

HE U3MEHUBIIECH.
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TepMOMHIMKATOPHBIE KPACKH, B OTIMYUE OT TEPMOWHIUKATOPHBIX HAKJIEEK,
MOKHO HAHECTH Ha T[OBEPXHOCTH WM JJIEMEHTBHI  AJIEKTPOOOOPYIOBaAHUSA,
HEJIOCTYINHBIE JUISI YCTAHOBKM TEPMOUHAMKATOPHBIX  HAKIEEK, HAIpPUMED,
Py  CIOKHOW KOHPUTYpallMd WJIM OTrPAaHUYCHHOM TMPOCTPAHCTBE BHYTPHU
JJEKTPUYECKUX  IMUTKOB. Kpacku  MOXKHO  HAHECTM  HAa  MOBEPXHOCTH
KOHTPOJUPYEMOT'0 djeMeHTa 0oJiee TOHKUM CJIO€M, B pe3yJbTaTe Yero BO3pacTaet

CKOpPOCTb Cpa6aTLIBaHI/IH.

Pucynok 14. [Ipumep ucnoaHeHUs: TEPMOUHIUKATOPHBIX KPACOK

TepMoMHUIUKATOPHI TMPUMEHSIIOTCS JUIsl  KOHTPOJISI TEIJIOBOTO  pEKHUMa
AJIEMEHTOB 3JIEKTPOYCTAHOBOK.

TepMOUHIUKATOPHI TMPUMEHSIOTCS JUIsl OOHApY>KEHHUS U  PETrUCTpaluu
MEPErPEBOB AJIEMEHTOB AJIEKTPOOOOPYIOBAHUS WU DJIEKTPONPOBOJAKH, B TEPBYIO
ouepeb, BOJIM3H JIEKTPUUECKUX KOHTAKTOB, KOHTAKTHBIX COCIMHEHUH.

TepmouHAUKATOPHI HE TPEOYIOT CIIEUATIBHOTO TEXHUYECKOT'0 00CTYKMUBAHUS.

3amure TOIJIEKAT  AIEMEHTBl  AJIEKTPOOOOPYHOBaHUS, JUIsI  KOTOPBIX
HOPMAaTHUBHO-TEXHUYECKUMHU JOKYMEHTAMH YCTAHOBJIEHBI HAMOOJbBIINE TOMYCTUMbIC
TeMIIepaTypbl HarpeBa, a TakK)Ke DJIEMEHTHI JJIEKTPOOOOPYAOBAaHUS, TIEPErPEB
KOTOPBIX MOXKET MPUBECTH K aBapUU WIM BO3TOPaHUIO (HE3aBUCUMO OT HaIu4us

TpeOOBaHUI HOPMATUBHBIX IOKYMEHTOB).
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TepMOUHIMKATOPBI ~ HAHOCAT  HA  JJIEMEHTBHl  3JEKTpooOOpyAOBaHUS,

moAJICKalnue KOHTPOJIIO TCIUIOBOIO COCTOSAHUS.

L

Pucynok 15. [Ipumep ncnonp30BaHus TEPMOUHIUKATOPHBIX HAKIIEEK JJIs1 KOHTPOJIS
TEMIIEPATYPBl KOHTAKTHBIX COEANHEHAN

[Topor cpabaTbiBaHMs TEPMOUHIUKATOPOB BHIOMPAETCS UCXO U3 TpeOOBaHUI
HOPMAaTHBHO  TEXHWYECKOW  JIOKYMEHTAllMd i1  KOHKPETHOTO  JJIEMEHTa
AJIEKTPOOOOPYIOBAHMSI, TEXHUYCCKUX XapaKTEPUCTUK M  PEKUMOB  PabOTHI
3IEKTPOOOOPYTI0BAHUS.

Tak kaKk TEPMOUHAMKATOPHI HE SIBISIOTCS BOCCTAHABIMBAEMBIMU W3JICTHSIMU,
MOCJIE PETHUCTpAIlMd MMH TeperpeBa CpabOTaBIIME TEPMOMHAMKATOPHI TOJISKAT
3aMeHEe Ha HOBBIE.

Heo0XoamMo KOHTPOJIMPOBATh CPOK HCIIOJIB30BAHHUS TEPMOMHIUKATOPOB.
[Ipu ucTedeHnn cpoka MCIOJIB30BAHUS, TEPMOUHIUKATOPHI HEOOXOAUMO 3aMEHHUTH
Ha HoBbIE. [locie 3ameHbI caienaTh OTMETKY B JKypHAJIE.

TepMOUHIUKATOPBI SIBJISTFOTCST HEBOCCTaHABJINBACMbBIMU U
HEPEMOHTONPUTOAHBIMA  W3JenusiMu  (mokpeiTusiMu).  [lpu  cpabarbiBaHuu
TEPMOWHANKATOPA, €r0 CIEAYET YAATUTh U 3aMEHUTh Ha HOBOE M3JieHe (MIOKPBITHE).
OxpamnmBaHre TEPMOUHIUKATOPHBIX METOK B PE3YJIbTaTE BO3ICUCTBHS TEMIIEPATYPHI

HEoOpaTUMo.

TepmocucreMbl
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TepmocucTeMbl NMpeaHa3HAYEHBI ISl PAHHETO aBTOMATHYECKOr0 OOHAPYKEHUS
MO’KapOOIACHBIX CUTYyallMii, BO3HHUKAIOIIMX BCIEJICTBUE TIEpEerpeBa DJIEMEHTOB
AIEKTPOYCTAHOBOK: KOHTAKTHBIX COCAMHEHUM, MPOBOJOB, Kabenel (B T.4. KOHIIEBOU
apMaTypbl) M UIWH, D3JICKTPUYECKHX allapaToB, BBOJHBIX pacCHpeIeIUTEIbHbIX
mkagoB, IUTOB C JJIEKTPOOOOPYAOBaAaHHMEM, HHOTO DJIEKTPOOOOPYAOBAHUS
M WX DOJEMEHTOB, TJIE BO3MOXXHO TMPEBBIIICHUE TEMIIEpaTypbl 000PYyI0BaHUS
B HEIITATHOM PEXHUME pabOThl WM MPHU MOSIBICHUU Je(EKTa.

CuctemMbl OCYIIECTBISIIOT HENPEPHIBHBIA KOHTPOJIb TEMIIEpaTypbl HarpeBa ¢
CUTHAJIM3AIMEN O MPEBBIICHNN YCTAHOBJICHHBIX MTOPOroB U Nepenayeit nHpopMauu
Ha MyJIbT HEHTPATU30BAHHOTO HAOIIOICHMUS, TJI€ OCYIIECTBISETCS IPUEM TPEBOKHBIX
M3BEIICHUN 00 OOHApYXEHHBIX MEpPEerpeBax C JaTYMKOB, OTOOpaKCHHE (MHIUKAIIHS)
COCTOSIHUSL U PETUCTpaIus COOBITHIA.

Tepmocucremamu ~ MOTYT  OBITh ~ OOOPYIOBaHBI  3JIEKTPOYCTAHOBKH,
JUTSI KOTOPBIX HOPMATHUBHBIMH JJOKYMEHTAMH YCTaHOBJIEHBI HAMOOJIbIIIAs JOMyCTUMAs
TeMIiepaTypa Harpena, a TaK¥Ke AIIEMEHTBI AIIEKTPOOOOPYIOBAHUS
U DIEKTPONPOBOJKH, IEPErpeB KOTOPBIX MOXKET TMPUBECTH K aBapuu WIH

BO3TOPAHUIO.

Pucynok 16. [Ipumep cuctemsl, COCTOAIIEN U3 TEPMOAKTUBUPYEMOM
ra30BBIACIAIONIEN HAKIIEUKHU U CIIEMAIIM3UPOBAHHOIO Ia30BOT0 JAaTYMKA

B xauecTBe yCTpOWCTB OOHApy’>KEHHS TPEBBIIIECHUS TEMIIEPATypbl B Pa3HBIX
CHUCTEMax MOTYT BBICTYIIATh pa3juyHble naTyuku. Hanpumep, TepMoakTuBUpyeMbIe
ra30BBIACISIIONINE HAKIEHMKH, IPU HAarpeBaHWM KOTOPBIX IO ONPEAECIEHHOU
TEMIIEPATYpPhl BBIACISACTCS CUTHAJIBHBIN Ta3, YJIABJIMBAEMBIN CIIELUAIA3UPOBAHHBIM

ra3oBbIM OJATYUKOM, ICpCAAOMMM CHIHAJI O IIEPCrpCBC Ha KOHTPOJIBHO-IIPUEMHOC
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YCTPOMCTBO; OECKOHTAKTHbIE HH(pPAKpPACHBIE AATUYUKHU; JATYUKH TEMIIEPATYypHI,
yCTaHaBJIUBaeMblIe HEINOCPEICTBEHHO Ha KOHTPOJIMPYEMBIN HIIEMEHT

AIEKTPOOOOPY1I0BAHUSI.

O
- o - CMNELMANA3NPOBAHHbIV KOHTPOJIbHO-NPUEMHOE
o FA30BbIA OATHMK YCTPOWNCTBO

1. O6epHwTe HaKNENKN BOKPYT KOHTAKTOB
W yCTaHOBUTE razoBblin AaTUMK

!.m.-.- !m—!i -

70°C 100°C
3. BaBapvnHOW cUTYaUUW HaKNenka soigenser
2. Tlpw HarpeBaHUM MHANKATOPHbIE CUTHaNbHLIN ra3, KOTOPbIA GUKCUPYeTCA
METKIN HEOGpBTHMO W3MEHAIT UBET AaTYMKOM
ar 1 Ilar 2 [Iar 3
l"azorenepupyromue IIpu narpeBanum Boimie S0 B aBapuitHON  cuTyauuu, Korja
HakJelky, pa3MenieHHsle Ha — 90°C  MHAUKAaTOpHBIE TeMIlepaTypa IOJHUMAETCS  BbIIIE
CHJIOBBIX  KOHTAaKTaXx, a METKHU Heobpatumo 100°C, HaKJIelKa BBIACIIACT
TaKXKE CMOHTHPOBAHHBIN MEHSAIOT CBOH LIBETA CHUTHAJIbHBIN ras, KOTOPBII
ra30BbIi JaTInK B ¢bukcupyercss Ta30BbIM  JaTYUKOM.
3JIEKTPOLIUTKE JlaTduk miepenaeT CUrHaI TPEBOTH U /

HWIN OTKIIIOYACT IIUTAaHUC

Pucynok 17. [TomaroBasi cxema pabOThl CUCTEMbI HEIPEPHIBHOTO KOHTPOJIS
TEMIIEpaTypbl HA OCHOBE TEPMOAKTUBUPYEMOW ra30BBIICIIAIONICH HAKIEHKH
Y CIIEHHAAIIM3UPOBAHHOIO Fa30BOr0 AaTYUKA

Kpome Toro, TepMocrcTeMbl MOKHO UCIIOIB30BATh KaK CUCTEMbl MOHUTOPHHTA
NOKAapHOI 0€30MacHOCTH DIIEKTPOYCTAHOBOK, 32 CYET paHHEro OOHApYKEHUS TOYEK
YpEe3MEPHOro HarpeBa, 3al0iiro 1O Hayajlla TEPMUYECKOH IECTPYKIHU H3OJISIUN

B MCCTaX YCTAHOBKH OATYHUKOB.
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Pucynok 18. [Ipumep cuctemMbl MHOTOKaHAJIbLHOTO 0€CKOHTaKTHOTO
TEMIIEPATypPHOI0 KOHTPOJISl HA OCHOBE OECKOHTAKTHBIX MMPOMETPUYECKUX
JaTYUKOB

Pucynok 19. [IpuMep MHTENIEKTYaIbHON CUCTEMBI KOHTPOJIS TEMIIEPATYPHI
BBICOKOBOJIBTHBIX KaO€JIbHBIX JJUHUI Ha OCHOBE PACIIPEIEICHHOTIO
JaTYMKA TEMIEPATYPBI

TenyioBM3MOHHAS THATHOCTHKA

B ocHOBe TEIUIOBU3MOHHOW JMArHOCTUKU JIEKHUT TEIJIOBOM METOJ
HEpa3pylamero KOHTPOJISA, T.€. TEIUIOBU3MOHHBIC OOCJIENOBaHHUS C IEJIBIO
BBISIBJICHUSI TIO’KAPOOTACHBIX y4YacTKOB M Y3JIOB B  DJIEKTPOOOOPYIOBAaHUU
Y 3JIEKTPONPOBOJIKE.

B kauectBe TEXHMYECKOrO0 CpEICTBA TEIUIOBU3MOHHOM  JTHATHOCTUKH
NPUMEHSIETCS TEIIIOBU30p. TEIUIOBU30P — 3TO ONTUKO-3JIEKTPOHHBI U3MEPUTEIIbHBIN
npudop, padoTarouuii B ”HPPaKpacHOM 00JaCTH 3JEKTPOMAarHUTHOTO CIIEKTPA.
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Pucynok 20. [IpumMep npoBeeHNs TETUIOBU3MOHHOT'0 KOHTPOJIS dJIeKTpoIkada

Kpatko MeToj TemIoBU3MOHHOM JHUAarHOCTUKH TOKapHOM O€30MacHOCTH
AKCIUTYaTUPYEMOrO 3JEKTPOOOOPYIOBAHMSI MOXKHO OIUCATH CIEAYIOUIUM O00pa3oM.
Kaxnaplii 0oObEKT HMMeeT TemmepaTypy, NpUYeM B pa3HbIX TOYKAaX OHA pa3Hasl.
Kak npaBuiio, OTKJIOHEHHE TEMIIEpaTypbl B Ty WIH UHYIO CTOPOHY CBUJETEIHCTBYET
0 KaKOH-TO HEeOAHOpOAHOCTH, NedekTe. TermoBu30p Kak BUIEOKaMepa OXBAThIBAET
BCIO TIaHOpaMy OOBEKTa, BBIBOJUT HA DKpaH U (PUKCHUPYET B MAMSTH BECh CIICKTP
€ro Temreparyp, npeodopasys B T€pMOTpaMMy, T.€. KAPTUHKY TeMIeparyp, KoTopas
HAlIOMUHAET HeratuB I1BETHOM (Qororpaduu, rAe KaXAblii OTTEHOK I[BETa
COOTBETCTBYET ONPE/ICICHHON TeMIIepaType.

HeocnopumbiMu ~ mpenMymecTBaMM  TEIUIOBU3MOHHOTO  00OCieaoBaHUs
ABJISIIOTCSI: OOBEKTUBHOCTH M TOYHOCTH IOJYYae€MbIX JaHHBIX, O€30MacHOCTH
(npumensiercst ~ OECKOHTAKTHBIM ~ METOJ), He  TpeOyeTcs  OTKIIOYEHHUE
AIEKTPOOOOPYIOBaHUS U MOJATOTOBKHM padodero mecra. OmHako, jis 60jee TOUHOIro
TEIJIOBOrO KOHTPOJISI HEOOXOJMMa Harpy3ka Ha 3JIEKTpOOOOpY/IOBaHMS HE MEHee
70%, u He meHee 1 waca paOotel. [lpm 5TOM METOJ BBICOKONPOU3BOAUTENEH,
K TOMY K€ OH JaeT BO3MOXXHOCTb NMPAKTUUYECKH MTHOBEHHO, «C MEPBOI0 B3TIISLIAY,
yKazaTh MeCTO nedexTa, MpeaBapUTEIIbHO OIPEACIUTh CTENeHb JAePEKTHOCTH.
Kpome »3Toro wmeron oTiMyaeTcs MPOCTOTOM JTOKYMEHTHUPOBaHUS Je(hEKTOB
U BO3MOXHOCTBHIO OMpeAeneHus JAePeKTOB Ha paHHEH CTaauu pa3BHUTHSL.
OH MO3BOJISIET C JOCTATOYHOM CTENEHbI0 TOYHOCTH JUArHOCTUPOBATH COCTOSTHUE
HE TOJBKO OTKPBITBIX 3JIEMEHTOB AJIEKTPOOOOPYIOBAHHUSA, TaKMX KaK KOHTAKTHbBIC
COCJIMHEHHUS B AJIEKTPUUYECKUX IIUTKAX W BBOJHBIX HIMTAX, HO U COCTOSIHHE PO3ETOK
U BBIKJTIOYATEINEH, KOTOPhIE 3aKPBIThI KOPITYyCaMH, a TAKKeE JIEKTPUUECKHUX MTPOBOJIOK,
BBITIOJTHEHHBIX Pa3IMYHBIMHU CITIOCOOAMHU.
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Pucynok 21. [Ipumep TepMorpaMmbl KOHTAKTHBIX COEAUHEHUN C TeMIIepaTypHOU
LIKaJIOU

CyThb TEIUIOBU3UOHHOM JMArHOCTUKHM 3aKJIIOYaeTcsi B OECKOHTAKTHOM
perucTpaiuu TEeMIIEpPaTypHOTO IOJs Ha MOBEPXHOCTH OOBEKTAa HU3MEPUTEIHHOMN
anmapaTtypoi, MOCTPOCHHMM M aHalW3€ TEepMOrpaMM C UCHoiab30BaHuEeM OBM
JUIsl OOHapyXeHus: U Kiaccupukanuu neexToB M NpuHsTHS peuieHus. Hanuuue
nedekTa mpu TaKOW JUArHOCTHUKE XapaKTEepU3yeTCsl aHOMAJIbHBIM TOBBIIIEHUEM
TeMIepaTypsl B 1e(HEKTHOM 30HE MO CPABHEHUIO C UCIIPABHBIMU O0JIACTSIMHU.

YcioBuss W TOPSAIOK  MPOBEACHUA  TEIUIOBU3MOHHOM  JIMATHOCTUKH
AKCILTYaTHPYEMOTO  DJIEKTPOOOOPYIOBAHUSI JKWIBIX U  OOIIECTBEHHBIX 3/IaHUN
YCTAHABJIMBAIOT  METOJMYECKHE  pekoMeHpgauuu [6]. OHM  HampaBIICHBI
Ha TPOQWIAKTHKY TOXAPHOW OE30MacHOCTH SJIEKTPOOOOPYAOBAHUS  IKHIIBIX
U OOIIECTBEHHBIX 3JaHUI U TMO3BOJSIOT KOHTPOJIMPOBATH M OILEHUBATH COCTOSHUE
MOKApHON O€30MaCHOCTU 3JEMEHTOB 3JIEKTPOOOOPYAOBaHUS, KOTOpPbIE paHee He
MOTJIU OBITh OOCJENOBaHbI, TAKMX KaK: PO3ETKU, BBIKIIOYATEIHN U DJIECKTPUUYECKUE
MIPOBOJIKA BBITMOJHEHHBIX PA3JIMYHBIMU CIIOCOOAMHU, YTO SBISETCS aKTyallbHbIM
MOMEHTOM B  o0lacTd  OOECleYeHHs] TOXKApHOM  O€30MacHOCTH  IKHIIBIX

1 OOIIECTBEHHBIX 3TaHUH.
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[T=277°C]

Pucynok 22. [Ipumep oOHapyKeHUs MOKapOONACHOI0 pa3orpesa 00JITOBOIO
KOHTAaKTHOI'O COEIVUHEHHUS

C 1nomoOIIblO TEMJIOBU3MOHHOM JUArHOCTUKH BBIABIISIOTCS KOHKPETHBIC
nedeKkTHpIe MeCTa, TJe 3a4acTyl JOCTAaTOYHO 3aTSHYTh, 3a4UCTUTh, 3aMEHHTH
00JITOBOE COECAMHEHNE UITH TIepepacIpeieIuTh Harpy3Ky U AeeKT OyIeT yCTpaHeH.

Jonyckaercst UICMIOJIB30BATh APYTHE METOANKU TETNIOBU3MOHHON JUATHOCTUKH,
eclu 00JIaCTh MX TPUMEHEHUsS] COOTBETCTBYET O00JIACTH NMPUMEHEHHS HACTOSIIINX
METOUYECKUX PEKOMEHIAIUMN.

B kauecTBe KpuUTEpHEB OIICHKH TOKApHOW OE30MaCHOCTH AJIEKTPUUYECKUX
U3eMUi  MOXKET OBbITh NPHUHATO 3HAYEHUE TeMIepaTypbl WIH MPEBBIIICHUS
TEMIIEpaTyphl, YCTAHOBIICHHOE B CTAHAApTaX HAa KOHKpeTHoe u3nenue. Kpome Toro,
KPUTEPUU OIEHKH TOKapHOW O€30MacHOCTH TMPH TEIJIOBU3UOHHOW JUArHOCTHKE
MIPUBEJICHBI B METOJIMUECKUX PEKOMEHIalusIX [6].

JluarHoctuka aJIeKTpOOOOPYIOBaHUS TEIUIOBHIM METOJIOM HEpa3pyIIAroIIero
KOHTPOJISI (TETUIOBU3MOHHAS TMArHOCTUKA) JOJIPKHA MPOBOAUTHCS OpUrajioil He MeHee
2 yenoBek. Bce unensl OpuUrajpl JOMKHBI OBITh ATTECTOBAHBI MO TEINIOBOMY METOY
Hepaspyliariero KOHTposs. XoTs Obl OAUH paOOTHUK JOJDKEH OBITh aTTECTOBAH HE
HUKe, 9eM 10 [ kBanupukanmoHHOMY YPOBHIO IO TEIJIOBOMY KOHTPOJIO B CHCTEME
Pocrexnanzopa.

Jns mpoBeAeHUs TEIUIOBU3UOHHOW JIMarHOCTUKM MOTYT TPHUBJICKATHCS
CTOPOHHHE OpraHu3alli¥, AaKKpPEIUTOBAaHHbIE B YCTAaHOBJICHHOM TIOpSJKE Ha

TEIJIOBOM METOJI HEPa3pyIIAFOIIEro KOHTPOJIS.
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