MHUHUCTEPCTBO POCCUMCKOM ®EJEPALIMU IO IEJAM I'PAKTAHCKOM
OBOPOHBI, YPE3BBIYAMHBIM CUTYALUSIM U JTUKBUAALIUU
MOCJEJCTBAM CTUXUHWHBIX BEJICTBUH

METOAUYECKHE PEKOMEHJAALIUHN
1O OPTAHU3BAIIUU TPOPUTTAKTUKU ITOKAPOB
OT JIEKTPOOBOPYJIOBAHMA B ’KNJIbIX U OBHIECTBEHHBIX
3JAHUAX C IPUMEHEHUEM TEXHUYECKHUX CPEACTB

Mocksa 2022



VIIK 614.84

Metoaudyeckie PEKOMEHJAIMK II0 OpraHu3allid MPOMHIAKTHKH IO0kKapOB
OT DJIEKTPOOOOPYIOBaHUS B JKUJIBIX W OOIIECTBEHHBIX 3[aHUSIX C MPUMEHEHHUEM
TEXHUYECKUX CpeACTB: MeToanueckue pekomenaanuu. — M.: BHUUIIO, 2022 — 66 c.

Metonuka npegHa3HayeHa IJii OPraHOB HCIIOJHHUTEIBHOM BJIACTH CyOBEKTOB
Poccniickonn ®enepanuy, OpraHoB MECTHOTO CaMOYIIPABICHHs, OpPraHU3ALUN 110
peanM3allMM  TOJHOMOYMM B 00JACTM IOKapHOM OE€30IacCHOCTH B KUJIBE,
COOCTBEHHUKOB (apeHAATOPOB) >KUJIBIX AOMOB (KBapTHp), a TAKKE HCIOJIb30BaHUS
TepputoprasibibiMu  opranaMmu MYC Poccnm B Lensix NpaBoOBOIO ITPOCBEILIECHHUS
Y TIPaBOBOT'O MH(MOPMHUPOBAHUS TPAKJIaH U OpraHUu3alui.

Hacrosdmue MeTtoauueckue peKOMEHIAUU ONPEAENAOT OOIIME MOJIOXKEHUS
[0 OpraHu3aliu NPOPUIAKTHUKU I0XKAPOB OT 3JIEKTPOOOOPYNOBAaHUS B KUIBIX
Y OOLIECTBEHHBIX 3aHUSAX C IPUMEHEHUEM TEXHUYECKUX CPEJICTB.

Hacrosimue MeToguyeckue peKOMEHJAMH He SBISIOTCS PYyKOBOACTBOM
0 MPOECKTUPOBAHHUIO AJIEKTPOYCTAHOBOK 3JaHMM W  MOHTaXy anmnaparoB
AIEKTPUYECKOM 3aIMUTHI U APYTUX TEXHUUECKUX CPEACTB.

Hacrosimue wMeTtoguyeckue peKOMEHAAIMU HE SBISIIOTCS HOPMATHBHBIM
JIOKYMEHTOM.

Meronvka HampaBlieHa B OpraHbl HCIOJHHUTEIIBHOM BJIACTH CyOBEKTOB
Poccuiickoit @enepanuu nucbMom MUYC Poccun ot 07.04.2022 Ne 43-2004-19.

©MUC Poccun, 2022
©®DI'bY BHUUITIO MUC Poccun, 2022



OI'/TABJIEHHE

| 33: 1531 (533 1 (ST

@133 : 103 4 301100717 (S35 (513 1.6 U
OCHOBHBIE JIEKTPOTEXHUUECKHIE MPUINHBI TT0KAPOB OT
o0 (&9 101017070021 (0) :F: 13 1§ S
3. Opranuzanus NPOQUIAKTUKHI TOKAPOB. ... uureeenneeennteeenneeennneeennnennnens
R DR O 1021117 (S 1 (011 (07 453 17 SO
3.2. IIpopuIaKTHICCKUE MEPOIIPHATHS .. .vvenrreeennreannneeeanneeanneeennn.
3.3.  JleiicTBusA Ipu OOHAPY)KEHUH aBAPUMHOTO PEKUMA

eY) (83§ o0 L0 1010) 001 (0):F:) <1 £ ¥

N —

RF1 011101 (512 1 (<P

[Tpunoxxenne — Onucanre TEXHUIECKUX CPEACTB MPEAYIPEKICHUSI U
IpOUIAKTUKU TOKAPOB OT IJEKTPOOOOPYHAOBAHMUS . .« veeveneeneaneenneennenneneane

(03107 (6700901 16 (<] 0T 1§ 1% 0) 5 U

14
15
20
20
21
28

33

34

66



BBenenue

Homa uyucima mnoxapoB, mnpousomenmmx B Poccuiickonn  ®Depepanuun
OT DJICKTPUUYECKUX U3ACIIUIA M yCTPOUCTB B 3IAHHSIX 1 COOPYKEHUSIX, OT OOIIIETO YrCIia
MOoKapoB B 3JaHUAX U COOPYKEHHMSIX  OCTaeTci CTaOWIbHO  BBICOKOM
u coctaisieT 6onee 34 %.

HauGonbliiee yucio moxapoB OT 3JIEKTPOOOOPYIOBAHUS €KETOTHO MTPOUCXOAUT
Ha 0oOBeKTax >Kujoro cexkropa. Mx mons cocrtaBisier nopsanka 74 % ot oOiero
KOJIMYECTBA MOKAPOB MO ANEKTPOTEXHUUECKUM PUUUHAM.

OcHOBHasg YacTb MOTMOIIMX JIIOJCH Ha TMOXapax OT 3JIEKTPOOOOpYAOBaHUSA
MPUXOJNUTCS HAa TOXKAapbhl B 3[IaHUSX U COOPYKEHUAX XKWiIoro cekropa — 94,8%
OT 00IIero yuciia MOTUOMIMX Ha TMOXKapaX, BO3HHUKIIMX IO AJIEKTPOTEXHUYECKUM
MPUYUHAM.

Cpenu BUJIOB OOBEKTOB >KHJIOTO CEKTOpa HauOOJbIIEe KOJUYECTBO MOXKAPOB
OT DJEKTPOMBACIMMA U YCTPOUCTB €XKEroJlHO MPOUCXOJUT B OJHOKBAPTHUPHBIX
M MHOTOKBAPTUPHBIX JKHWJIBIX JIOMax W cocTaBisier okoimo 43 % u 33 %
COOTBETCTBEHHO.

B 3maHuax u coopyXeHHsX OOIECTBEHHOTO Ha3HA4YeHHUs JOJS TOXKapoB
OT 3JEKTpooOOpyAOBaHUA cocTaBwia Oonee 52 % oT oOlero ywucia MOXapoB
Ha JAHHBIX O0BEKTAX.

Jonga wuywucna moruOmux JrOJed Ha TMoXapax OT d3JIEKTPOOOOpYIOBaHUS
B OOIIECTBEHHBIX 37aHMAX cocTaBmia 19,0 % oT o0mero umciaa HOTHMOIINX Ha
Mo’kapax Ha TaHHBIX 00ObEKTaX.

Pacnipenenenust  3HaueHUM  mMOKaszaTesled  OOCTAHOBKM € TMOXapamu,
npousomeqmumu B Pocculickoit @enepannn B niepuor 2016-2021 rogos B xuiiom
CEeKTOpPE M 3JIaHUAX U COOPYKEHHUSX OOIIECTBEHHOTO HAa3HAYCHMs, UCTOYHUKOM
BO3HMKHOBEHHUSI KOTOPBIX SIBJSUIOCH  AJIGKTPOOOOpYyIOBaHHE, IO CyObEeKTaM

Poccuiickoit @eneparuy npeacrapieHsl B Tadbaumax 1 u 2.



Taomuna 1
Pacnpenenenue 3HaueHni mokasareseil 00CTaHOBKH ¢ MOXKapaMu, MPOU30LIEIITUMU
B Poccuiickoit ®eaepanun B nepros 2016-2021 ro10B B )KUIJIOM CEKTOPE,
HMCTOYHUKOM BO3HUKHOBEHHMS KOTOPBIX SIBJISIIOCH JIEKTPOOOOPYA0BaHHUE,
o cyobektaM Poccuiickoit denepanun

Koa-Bo Toas IToru6.i0 Toas
PeiiTunr Cy0obexT PO 10KaPOB, o ’ | PeliTHHT Cy0bekT PO JIoaei, by ’
ell. ° yeJl. ’
1 MockoBckast 00J1acTh 16 861 7,63 1 MockoBckast 00J1aCTh 738 6,70
2 Pecry6mixa 8302 3,76 2 CBepanoBckas 00JIacTh 417 3,79
bamkoprocran
3 UYensOuHckas 061acTh 6 728 3,04 3 Pecmy6muka bamkoprocran 382 3,47
4 HpkyTtckas 001acTh 6 598 2,99 4 Hpxytckas ob1acts 358 3,25
5 Jlenunrpanckas o6acTb 6452 2,92 5 Jlenunrpasnckast o6nactb 342 3,11
6 r. Mocksa 6 048 2,74 6 Kpachosipckuii kpait 342 3,11
7 KpacHosipckuii kpait 6012 2,72 7 Hosocubupckas obmactsb 297 2,70
8 Kpacnonmapckwuii kpaif 5905 2,67 8 Hwxeropoackas 001acTb 274 2,49
9 CaepiioBckas 0671acTh 5693 2,58 9 YenssOuHCcKas 001acTh 272 2,47
10 Camapckas 001acTh 5570 2,52 10 Pocrosckas 001acTh 256 2,33
11 Pecny6mnmka Tarapcran 5400 2,44 11 Kpacnonapckuii kpaii 244 2,22
12 Hoocubupckas odmactsb 5302 2,40 12 TroMeHcKast 001aCTh 233 2,12
13 IIpuMopckuii kpaii 5166 2,34 13 [Tepmckuii kpaii 232 2,11
14 KemepoBckas o6macTs - 4945 204 14 KemepoBckas obmacTs - 230 2,09
Kysbacc Kysbacc
15 Hmxeropozckast 061acts 4 823 2,18 15 Camapckas 06s1acTb 222 2,02
16 AnTaiickuil kpait 4583 2,07 16 PecniyOmuka Tatapctan 214 1,94
17 PocroBckas o6iacThb 4326 1,96 17 CaparoBckas 001acTh 204 1,85
18 XabapoBckuil Kpaid 3990 1,81 18 XabapoBckuii Kpaid 199 1,81
19 CaparoBckas 007acTs 3862 1,75 Cpenuee o cyonekram 195,7
Ypaasckoro @O
20 Boponexckas o6mactb 3819 1,73 19 Teepckas 06acThb 190 1,73
21 Ilepmckuit kpait 3751 1,70 20 Bounrorpajckas obmacth 184 1,67
22 Bomnrorpazackas ob6nacth 3706 1,68 21 [Ipumopckuit kpait 182 1,65
Cpennee 1o cyobekTam
23 Openbyprckas 001acTh 3652 1,65 Tpupoakcroro GO 179,3
Cpennee mo cyobekram N N
Vpabekoro DO 3631,0 22 AnTaiickuil kpai 173 1,57
24 r. Cankr-IlerepOypr 3609 1,63 23 Kuposckas o6macTs 173 1,57
25 TroMeHcKkas 00J1aCTh 3459 1,57 Cpennee no cybnexram 172,3
Cubupckoro @O
Cpennee no cybnexram 3423,7 24 Boponexckas o6macth 168 1,53

Cubupckoro @O




KoJj-Bo

Ilorn6.10

PeiiTunr Cy0bexT PO 10KaPOB, II?,;IH’ PeiiTunr Cy0bekT PO JIIoei, I[(();m,
ell. ° yeJl. ’
Cpennee mo cydobeKkTam
MpuBokckoro GO 3 396,1 25 Openbyprckas o61acTb 161 1,46
26 Omckast 00651acTh 3130 1,42 26 OmMckas 00acTh 156 1,42
g7 | XawrerMancmickimiiant. | 53,3 | g 27 r. Mocksa 151 1,37
okpyr - FOrpa
Cpennee mo cydobeKkTam
Ientpaibuoro ®O 2 884,9 28 Yamyprckas PecryOnuka 145 1,32
28 Brnagnmupckast 00macTsb 2 686 1,22 29 Tlensenckas o61acThb 142 1,29
Cpez[}:ee 1o cyonexram 2591,2 30 Bnaagumupckas o6nacTsb 141 1,28
Poccuiickoii Pepepannu
29 TBepckas obnacts 2416 1,09 Cpemiee no cyGnekram 137,9
LenTpansHoro ®O
Cpennee no cyobekTam
10xH0r0 DO 2 281,6 31 Kypranckas o6mactb 130 1,18
30 CraBpomnonbCcKuil Kpaii 2194 0,99 32 Apxanrenbckasi 001acTh 130 1,18
31 Kypranckas o6nacts 2126 0,96 33 Bomnoronckas o6iactb 130 1,18
32 Ilensenckas ob6aacTh 2 075 0,94 34 Hosroponckas o6mactb 130 1,18
33 KupoBckas 06macth 2057 | 0,93 Cpenee no cybnekram 129,2
Poccuiickoii @egepanun
34 VibpsiHOBCKas 00J1acTh 2038 0,92 35 Tam0o0BcKkast 001aCcTh 125 1,14
35 Y amyptckas Pecyoiuka 2012 0,91 36 Pecry6nuka Caxa (SIkyTust) 122 1,11
36 3abalikanbCKUi Kpai 2 006 0,91 37 3abalikanbCKUii Kpai 121 1,10
Cpennee no cyobekTam
Cebepo-3anaanoro ®O 1920,8 38 Pecny6muka Bypsrus 121 1,10
37 TamGoBcKas 061aCTh 1917 | 0,87 39 Hysamexas PecryGmiia - 119 1,08
Uysamus
38 HBaHOBCcKas 00macTh 1903 0,86 40 r. Cankr-IletepOypr 117 1,06
39 PecriyOmuia Caxa 1881 | 085 41 Kanysckas o6acts 12 | 1,0
(SxyTus)
40 JInnenkas o61acThb 1 807 0,82 42 VibpsiHOBCKas 00J1aCcTh 111 1,01
Cpennee o cyobektam
41 Tynbckast 001acTh 1801 0,81 I0xH0ro PO 110,5
42 Amypckas o6actb 1754 0,79 43 Ps3anckas o6sacTb 110 1,00
Cpennee o cyobektam
43 Bpstackas obnacts 1736 0,79 Cesepo-3anammoro DO 101,0
Cpennee no cybnexram |-y o5, 44 Tynbekas 061acTh 100 0,91
JaabHeBocTouHOT0 DO
44 Benroponckas obmacts 1730 0,78 45 ActpaxaHcKkas 00JIacTh 100 0,91
45 ApxaHrenbckasi 00J1acTh 1714 0,78 Cpennee no cydnexram 86,7
JlaabHeBocToOuHOTO PO
46 Pecry6mka Kpeim 1713 0,78 46 Jlumenkast obmacth 86 0,78
47 Pecy6nuka Bypsitus 1701 0,77 47 Amypckas o6macTb 84 0,76
48 MypMaHcKas 061acTb 1668 | 0,75 48 Xanrp-Mancuiickuii asr. 81 0,74
OKpyT - IOrpa
49 Bonoroackas o6macts 1 664 0,75 49 Bbenroposckas o61acth 81 0,74




KoJj-Bo

Ilorn6.10

PeiiTunr Cy0bexT PO 10KaPOB, II?,;IH’ PeiiTunr Cy0bekT PO JIIoei, I[(();m,
ell. ° yeJl. ’
so | dysamexas Pecnybmaxa- |y a0 g4 | 50 Crapponomscxmii kpaii 80 | 0,73
UyBammms
51 Ps3anckas 00sacThb 1519 0,69 51 Kypckas o6mnacth 80 0,73
52 Slpocnasckast o6nactb 1474 0,67 52 Pecny6nmka Mopnosust 79 0,72
53 AcTtpaxaHckast 00J1acTbh 1468 0,66 53 HBanoBckas 00y1acTh 78 0,71
54 Kamyxckast ob6macts 1463 0,66 54 BpsiaCKas obmacth 77 0,70
55 Kypcxkast o6nactb 1435 0,65 55 Pecniy6mmka Kpbsim 76 0,69
56 Tomckas o6nacTb 1422 0,64 56 Pecny6niuka Komu 74 0,67
57 Hosropojckas o6nacts 1413 0,64 57 OpioBckast 061acTb 72 0,65
58 Pecny6mmka Mopnosust 1362 0,62 58 Pecny6nmka Kapenms 70 0,64
59 PecnyOnmka Jlarectan 1332 0,60 59 IIckoBckas o0acTh 69 0,63
60 Pecniy6iinka Kapenus 1307 0,59 60 SIpocnaBckas 061acTh 68 0,62
61 CMoreHcKkast 0051acTh 1304 0,59 61 Tomckast o6nacTb 67 0,61
62 Pecny6nmka Xakacus 1226 0,55 62 CMmoneHckas 001acTh 63 0,57
63 IIckoBckas o0acTh 1204 0,54 63 Pecny6imka Xakacus 60 0,55
64 Pecny6imka Komu 1149 0,52 64 Pecny6iimka Mapwmit On 52 0,47
65 Yeuenckas PecnyOiika 1103 0,50 65 CaxanuHckast 00J1aCTh 43 0,39
66 CaxanuHckas 001acTh 1 088 0,49 66 KocTtpomckas obmactsb 43 0,39
67 OpioBeKas oGacTs 1050 | 048 67 Hmano-Heremni aT. 41 0,37
OKpyT
68 Pecny6imka Mapwii 91 1 006 0,46 68 PecniyOmuka Jlarectan 31 0,28
69 Koctpomckast 00macTb 960 0,43 69 KanuanHTpamckas o0iacTb 27 0,25
Cpennee no cyobekram
Ceepo-KaBka3sckoro 899.,4 70 Kamuarckuii kpait 27 0,25
LOJ0)
70 Kamunurrpancxas 870 0,39 71 Espeiickas aBT. 061aCTh 25 0,23
001acTh
71 Kabapmuio-bankapexas 771 0,35 72 Pecry6uxa ThiBa 23 0,21
PecnyOuiinka
7 Smano-Henenxuit aBT. 737 0.33 Cpennee o cyobektam 20,4
OKpyr Cesepo-KaBkazckoro @0
73 Pecny6imka TeiBa 569 0,26 73 MypmaHcKast 00J1acTh 20 0,18
74 Kamuarckuii kpait 514 0,23 74 Maranganckast 001acTb 20 0,18
75 PecrryGnnka Anpires 500 0,23 75 PecrryGnmka Anrait 17 0,15
76 Espeiickas aBT. 06,1acTb 495 0,22 76 KaGapauno-baiikapckas 16 0,15
PecnyGmnmka
77 PecrryOnuka Anrai 450 0,20 77 r. CeBacTomnosib 12 0,11
78 PecnyGauia Cenepras 434 0,20 78 Pecrry6uika Aspirest 10 0,09
Ocetus - Ananus

79 Marananckas 061acTb 406 0,18 79 UyKOTCKHI aBT. OKpYT 10 0,09




Koa-Bo JToas IHoruo.o Toas
PeiiTunr Cy0bexT PO 10KaPOB, Y ’ | PeliTHHT Cy0bekT PO JIIoei, o i
ell. ° yeJl. ’
80 r. CeBacTomoib 367 0,17 80 Yeuenckas PecryOmuika 6 0,05
81 Pecnybmka Murymerns 283 0,13 81 Pecriy6mnmka Murymerus 5 0,05
82 Pecny6nuka KanMbikust 268 0,12 82 Pecrybmixa Cesepras 4 0,04
Ocertus - Ananus
83 Kapauaeso-Hepxeccias 179 0,08 83 Pecny6iinka KanMbikust 2 0,02
PecnyGOnuka
84 Heneunxwii aBT. OKpyT 79 0,04 84 Heneuxwii aBT. OKpyT 2 0,02
85 YyKOTCKUH aBT. OKPYT 75 0,03 85 Kapatacso-Hepxeccias 1 0,01
PecnyOnuka
Tabmauma 2

Pacnipenenenue 3HaueHui nokasareneil 0OCTAHOBKH € MOKapaMH, TPOU30LIEIIINMU
B Poccuiickont @enepannu B nepuon 2016-2021 rooB B 37aHUSX, COOPYKEHUIX
OOLIECTBEHHOT'O HA3HAYEHHUS, NICTOYHHUKOM BO3HUKHOBEHHS KOTOPBIX SIBIISLIIOCH
aneKkTpoobopyaoBaHue, o cyonrektaM Poccuiickoit denepanun

Koa-Bo Toas Morubao Toas
PeiiTHHT Cyobekt PD M03KAPOB, % > | PedATHHT Cyobext P® JIoiei, % ’
ef. ’ yeJl. ’
1 r. MockBa 1 682 8,99 1 r. Mocksa 12 14,12
2 MockoBckas 00J1acTh 895 4,78 2 MockoBckast 00J1acTh 10 11,76
3 r. Cankr-IletepOypr 724 3,87 3 IIpumopckuit kpait 7 8,24
4 Kpacuomapckuii kpaii 599 3,20 4 r. Cankr-IlerepOypr 5 5,88
5 Pecny6nuka bamkoprocran 559 2,99 5 HpxyTckas obmacts 5 5,88
6 Kpacnostpckuit kpait 545 2,91 6 Omckas o6macTb 5 5,88
7 Upkyrckas obmacts 545 2,91 7 AcTpaxaHCKas 00JIacTh 4 4,71
8 Tpavopeicait kpait 520 2,78 8 #mano-HeHeUku# asr. 3 3,53
OKpYT
9 YensbuHckas 00J1acTh 509 2,72 9 Pecny6nuka TriBa 3 3,53
10 XabapoBckuii Kpait 503 2,69 10 KpacHosipckuii kpait 2 2,35
11 Hosocubupckas o6mactsb 442 2,36 11 UensbuHckas 061acTb 2 2,35
12 Camapckast 00J1acTb 399 2,13 12 HoBocubupckas o0macth 2 2,35
13 PocToBckas 061acTh 367 1,96 13 PocToBckas o6macth 2 2,35
14 Pecy6iimka Tarapcran 343 1,83 14 CapartoBckast 061acTh 2 2,35
15 Xawrpl-Mancuiickuii ar, 313 1,67 15 Hwxeropopckas 001acth 2 2,35
oKpyT - FOrpa
Cpeanee no cyobexkram
16 CaparoBckas 00J1acTh 309 1,65 Cubupcioro ®O 1,8
17 OmMcKkast 00J1acTh 294 1,57 Cpennee no cyonexram 1,6
HenTpaasuoro O




Koa-Bo

Ilorn6.i0

PeiiTunr Cy0bexT PO N0KAPOB, ﬂ(());m, PeiiTunr Cy0bekt PO JII01eH, I[(());m,
efl. ’ yeJl. °
18 Hwmxeropoackas o6macts 292 1,56 16 Pecry6mixa 1 1,18
Bamxkoprocran
19 Keweposcras obmact, - 291 1,56 17 Xabaposcxaii kpaii I 1,18
Ky3zbacc
20 Bourorpazckast ooinacth 283 1,51 18 Camapckast 001acTh 1 1,18
Cpennee mo cydobekTam
Cubnpcroro DO 281,7 19 Bomnrorpazackas o6xacts 1 1,18
21 Adraiickuii kpait 270 1,44 20 Adraiickuii kpait 1 1,18
22 [epmcknii xpait 268 1,43 21 [epmckuii kpait 1 1,18
Cpennee no cyobexkram 2627 Cpennee no cyobekram 1.0
Ypaiabckoro @O i Ypaabckoro @O ’

23 Boponexckas o6macth 260 1,39 22 Boponexckas obmacts 1 1,18
Cpeanee no cyobexkram 253.7 Cpennee no cyobexkram 1.0
Lenrpanasuoro ®O i IO:xH0ro ®O ’

24 TroMmeHckast 001acTh 242 1,29 Cpemnee HI? quGLeKTaM 1,0
25 Pecny6mmuka Kpem 241 1,29 23 CBepnioBckas 00JIacTbh 1 1,18
Cpennee nmo cydobekTam
TpnBokckoro GO 230,1 24 Amypckast 0651acTb 1 1,18
26 Pecniy6mmka Caxa (AxyTus) 227 1,21 25 TBepckast 00acTbh 1 1,18
Cpennee nmo cydobekTam
IOmnore ®O 222,6 26 Boorojackas 061acTh 1 1,18
Cpennee no cyobekram P® 218,7 27 YabsiHOBCKas 001acTh 1 1,18
27 Caep/1oBcKasi 001acTh 216 1,15 28 benroponckast obnacts 1 1,18
28 Pecniy6nuka Jlarectan 211 1,13 29 TamboBckas 001acTh 1 1,18
29 CraBponojbCKui Kpaii 210 1,12 30 Ps3anckas obmacTp 1 1,18
30 Openbyprckast 001acTs 207 1,11 31 Pecny6mmmka Komu 1 1,18
31 3abaiikanbckuit Kpait 190 1,02 32 Kocrpomckas o6nactb 1 1,18
Cpemuee no cybnexram 186,3 33 r. CeBacToImoib 1 1,18
JanbHeBocTounoro PO
32 ApxaHreynbckas 00J1acTbh 185 0,99 34 Pecny6sinka Marymeruns 1 1,18
N Cpennee no cyobexkram
33 Smano-Henenkuii aBT. OKpyr 182 0,97 Jaabuesoctounoro GO 0,8
34 Tomckas 061acTs 180 0,96 Cpeniee no cybnexram 0,6
Cesepo-3anaanoro @O
Cpennee no cyobexkram
35 Jlenunrpaackas o6yacth 177 0,95 TpuBokckoro GO 0,6
Cpennee no cyobekram
36 AMypckas o0acTb 171 0,91 CeBepo-KaBka3sckoro 0,1
[0J0)
Cpennee mo cydobekTam . .
Cesepo-3anagnoro ®O 164,6 35 Kpacnonapckuii kpaii 0 0
37 AcTpaxaHckas 00J1acTh 159 0,85 36 Pecry6nuka Tatapctan 0 0
38 TBepckas obnacth 154 0,82 37 Xanrei-Mancuiickuii apr. 0 0
okpyT - IOrpa
39 Kuposckast ob6nacth 153 0,82 38 Kemeposcras obnactr, - 0 0

Ky3zbacc
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Koa-Bo

Ilorn6.i0

PeiiTunr Cy0bexT PO N0KAPOB, ﬂ(());m, PeiiTunr Cy0bekt PO JII01eH, I[(());m,

efl. ’ yeJl. °

40 PecniybOnmka Bypsarus 153 0,82 39 TromeHckast ob6nacTh 0 0
41 VY nmyprckas Pecry0nnka 152 0,81 40 Pecny6imka Kpeim 0 0
42 Bomoroackast 061acThb 147 0,79 41 Pecrtybmaxa Caxa 0 0

(SxyTus)
43 Bnagnmupckast o6macTb 147 0,79 42 Pecny6imka Jlarectan 0 0
44 Mypmanckasi 00J1acTb 146 0,78 43 CraBponoiabCKuiA Kpaid 0 0
45 SpocnaBckas 06macTh 145 0,78 44 Openbyprckasi 001acTh 0 0
46 Bpstackas o6nactb 139 0,74 45 3alaiikanbckuil kpait 0 0
47 VYIbsiHOBCKast 001aCTh 138 0,74 46 ApxaHrenbckas 00J1aCTh 0 0
48 Ilenzenckas o61acThb 135 0,72 47 Tomckas obacThb 0 0
49 Benroponckas o6macTb 134 0,72 48 Jlenunrpanckas o0IacTh 0 0
50 Yeuenckas Pecry6imka 127 0,68 49 Kuposckast obnactb 0 0
51 CaxanuHcKas 00J1acTh 124 0,66 50 Pecniyoniuka Bypsitus 0 0
52 TamOoBckast 06macTh 123 0,66 51 Yamyptckas PeciryOmmka 0 0
53 Psasanckas obnacts 118 0,63 52 Bnamumupckas o6mactp 0 0
54 Hysauckas Pecriybmuka - 116 0,62 53 MypMaHCKas 06IaCT5 0 0
Uysamus
55 Tynsckast 061acTh 115 0,61 54 SpocnaBckas 061acTh 0 0
56 Kypranckas o6mnactb 114 0,61 55 bpsiackast obnactb 0 0
Cpeanee no cyobexkram

Cenepo-Kapkascikoro DO 109.4 56 ITensenckas o0aacTh 0 0

57 Pecny6nmka Kapemus 107 0,57 57 Yeuenckas PecryOmuka 0 0
58 PecnyOimka Xaxacus 105 0,56 58 CaxanmHcKas 001acTh 0 0
59 Jumenkas oGmacts 103 | 055 | 59 | ‘lysamckasPecnybmmaa- o, 0

Yysamus
60 Pecniy6nuka Komu 101 0,54 60 Tynbckast obnactb 0 0
61 OpiioBckas 0671aCTh 98 0,52 61 Kypranckast o6nactb 0 0
62 Pecny6nuka TriBa 97 0,52 62 Pecrry6nuka Kapenus 0 0
63 CMoreHcKast 0061acTh 96 0,51 63 PecnyOmnka Xakacus 0 0
64 KaGapauno-bankapexas 96 051 | 64 Junenkas oGmacts 0 0
Pecny6nnka
65 MBanoBckas obiacts 95 0,51 65 OpioBckast 005acTh 0 0
66 Koctpomckas obmacts 95 0,51 66 CMmouteHCKast 067acTh 0 0
67 Kypcxkast obnacts 94 0,50 67 Kabapuuno-banxapexas 0 0
PecniyOnnka

68 Kanmannrpanckas o6iacTs 92 0,49 68 WBanoBcKas 001acTh 0 0
69 Pecnyomuia Cesepras 80 0.43 69 Kypekas 061acts 0 0

Ocetns - Anaunst




11

Kou-Bo Toas IHoruo.o Toas
PeiiTunr Cy0bexT PO N0KAPOB, o, > | PeddiTHHT Cy0bekt PO JII01eH, 1y i

efl. ’ yeJl. °

70 Pecrry6mka Mapuit D1 76 0,41 70 Kamununrpanckas 0 0
obJsacth
71 Kayskckas 0671acTs 74 0,40 71 Pecrryomixa Cesepras 0 0
Ocerust - Ananus
72 Pecny6inka MopnoBust 74 0,40 72 Pecniy6mka Mapwii On 0 0
73 r. CeBacToroins 66 0,35 73 Kamyxckas o6macts
74 Hosroponckas o6mactb 62 0,33 74 Pecmy6muka Mopaosust 0 0
75 Kamuatckuii kpait 58 0,31 75 Hosroponckas o6mactb 0 0
76 IckoBckas obmacTsh 54 0,29 76 Kamuatckuit kpait 0 0
77 PecnyOnuka Anrait 48 0,26 77 [ckoBckast 06macTb 0 0
78 PecnyOimmka Anpirest 44 0,24 78 PecyOnuka Anaii 0 0
79 Maramanckas o61acTs 44 0,24 79 PecnyOmmmka Anpirest 0 0
80 EBpeiickas aBT. o0nactb 41 0,22 80 MaranaHckast 00J1acTb 0 0
81 PecniyOnuka Murymerus 31 0,17 81 EBpeiickas aBT. obnacth 0 0
82 Pecniy6nuka Kanmbikus 22 0,12 82 Pecmy6nuka Kanmeixkus 0 0
83 UyKOTCKUI aBT. OKPYT 18 0,10 83 UyKOTCKUI aBT. OKPYT 0 0
84 Heneukuii aBT. OKpyT 16 0,09 84 Henenxuit aBT. OKpyr 0 0
85 KapauaeBo-Yepkecckas 1 0.06 85 KapauaeBo-YUepkecckas 0 0
Pecrry6inka PecrryOnnka

C y4eTroM HMHTEHCHMBHOIO POCTa 3HEPrOBOOPYKEHHOCTH HACEJICHMS, KWIBbIX U

OOIIECTBEHHBIX 3/IaHWUW, TEHJEHIMA TIO0 KOJHMYECTBY «IJIEKTPOTEXHUUCCKUX)
II0KapoB, OYEBHUIHO, COXPAHUTCS IIPU CYLIECTBYIOIIEM ITOJOKEHUHM IOKAPHOU
NPO(PHUIAKTUKU 3IEKTPOYCTAHOBOK.

B Hacrosimiee BpeMs CHOXKWJIAch CHUTyalus, KOIZa 3JIEKTpOOOOpYyOBaHUE IO
OOMbIIE YacTH HUKEM HE OOCIYyKMBAaeTCA C TOYKH 3PEHHSI €ro IOXapHOU
npoPHIaKTUKUA. DJIEKTPUKKH HAa OOBEKTAaX 3aHUMAIOTCS €ro OOCITY)KMBAHHEM WIIH
PEMOHTOM, KOTJa YTO-TO BBIXOJUT U3 CTpos. B 3TO# CBSI3U, OJHUM M3 OCHOBHBIX
BOIIPOCOB SIBJIIETCS OpPraHU3alisl CUCTEMAaTHYECKOW MPOPUIAKTUKH MOXKApPOB OT
ANEKTPOOOOPYIOBaHUSA KUJIBIX M  OOLIECTBEHHBIX 3JaHUM C MPUMEHEHUEM
TEXHUYECKUX CPEICTB.

B cootBercTBUM co cTaTheld 4 TexHu4eckoro periiameHta TamMoKeHHOro cor3a
(TP TC 004/2011),

HU3KOBOJBTHOE OOOPY/IOBaHUE JIOHKHO OBITh pa3pabOTaHO M M3TOTOBJIIEHO TaKUM

«O  0e30macHOCTH  HHU3KOBOJIBTHOTO  O0OpYJAOBaHMS

o0pa3zom, 4TOOBI MPU MPUMEHEHUH €T0 TI0 HA3HAUYCHUIO U BBIMOJHEHUH TpeOOBaHUH K
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MOHTaXY, JKCILTyaTalluu (MCTOJIB30BAHMIO), XpaHEHHUIO, EepPEeBO3KE
(TpaHCIIOPTUPOBAHUIO) M TEXHUYECKOMY OOCIYXKHMBAaHHUIO 3TO 000pYJIOBaHHE
o0ecreunBano: OTCYTCTBHE HEIOIyCTUMOTO PUCKA BO3HHUKHOBEHHS TOBBIIICHHBIX
TEeMIEpaTyp, AYTOBBIX pa3psoB WM U3MY4YEHHUH, KOTOpPbIE MOTYT MPHUBECTH K
MOSIBJICHUIO OMAaCHOCTEH, OTCYTCTBHE HEJOMYyCTHMOIO pHUCKa MpPH MeperpysKax,
aBapUIHBIX PEKMMax M OTKa3aX, BbI3BIBAEMBIX BIUSHHUEM BHEIIHUX U BHYTPEHHHX
BOo3NelcTByOmUX (paktopoB. Takke B JaHHOW CTaThbe YCTAaHOBJIEHO, YTO
HU3KOBOJIbTHOE 00OPYJOBaHHME IOJDKHO OBITH pa3pabOoTaHO U M3TOTOBJICHO TaKUM
o0pa3oM, YTOObI OHO HE SABISJIOCH HMCTOYHMKOM BO3HHUKHOBEHHS TIOXKapa B
HOpPMAaJIbHBIX U AaBAPUIHBIX YCIOBUAX PAOOTHI.

B OosbIMHCTBE cCilydaeB, IIOCJIE€ MOHTaXa, 3JIEKTPOOOOpPYIOBAaHUE HE
noJBepraercs  NpoPMIAKTUYECKUM  OCMOTpaM, TEXHMYECKOMY  KOHTPOJIIO,
OOCITy’KMBaHUIO M PEMOHTHO-MIPEIyNPEAUTEIbHEIM MeponpusitusiM. OmHaKo Cco
BPEMEHEM C HUM MPOUCXOMAT OTPHIATEIbHBIC M3MEHEHHs. YXYAIIEHUE COCTOSHUS
AIIEKTPOOOOPYIOBAaHUSI ~ NPUBOAUT K  HEPAlMOHAIFHOMY  HCIOJB30BaHUIO
AIIEKTPUYECKOM SHEPTUM U TOBBIINICHUIO YPOBHS MOXKAPHOM OIMACHOCTH, a, 3HAYMT,
TpeOyeT 3a HUM CUCTEMAaTU3UPOBAHHOTO HAOIIOICHHUS.

B cootBetcTBUM ¢ DenepanbHbiM 3aKkoHOM OT 21 nmekabpst 1994 r. Ne 69-03
«O moxapHoil 0Oe30macHOCTW», MNPOPUIAKTUKA MOXKAPOB — COBOKYHHOCTH
IIPEBEHTUBHBIX MEp, HANpPaBIECHHBIX Ha MUCKIIOYEHHE BO3MOXXHOCTH BO3HUKHOBEHUS
MO’KapOB U OTPAaHUYECHHE UX TTOCIICICTBU.

[Tox cuctemoli MpopUITAKTUKH MOKAPHOU O€30MIaCHOCTH AIEKTPOOOOPYT0BAHUS
KWIBIX W OOIIECTBEHHBIX 37aHUM TMOHUMAIOTCS PETYINSApPHBIC, BBHIMOJIHIEMBIE IO
3aJJaHHOW TpOoTrpaMMe HaOIOCHUS 33 IKCIUTYyaTHPYEMBIM JJIEKTPOOOOPYIOBAHHUEM,
MO3BOJIAIONINE OIpPENesaTh €ro (HaKTHUECKOE COCTOSHUE, MPOUCXOMAIIUE B HEM
MPOLIECCHl M TPOTHO3UPOBATh M3MEHEHWE COCTOSHUS TOJ BIUSHUEM PAa3THYHBIX
daktopoB. Takue HaOmOACHUS HEOOXOAMMBI, B TIEPBYIO oOuepedb, s
AIEKTPOOOOPYA0BaHUSI 0OBEKTOB C MACCOBBIM MPEOBIBAHUEM JIIO/ICH.

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

OCHOBHBIM  HalpaBJIC€HHEM B OOCCIEYCHUH TMOXKapHOW Oe30MmacHOCTH

AKCIUTYaTUPYEMOTO 3JIEKTPOOOOPYIOBAaHUS SABJIAETCS MAaKCUMAJIbHO BO3MOXHOE


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

TaMm, re ecTb KOHTaKTHBIE COEAUHEHHUs B DJIEKTPOCETSX, IPOLIECC OKUCICHUS
METANTMYECKUX TOBEPXHOCTEH  AIEKTPOKOHTAKTOB W  TOSBIEHUS  Je()EeKTOB
HEIpephIBEH. be3 H0CTaTOYHONM TEXHWYECKOW OCHAIEHHOCTH W IOATrOTOBJIEHHOTO
NepcoHaa B OONBIIMHCTBE CIy4aeB HEMCIPABHOCTH 3JIEKTPOOOOPYIOBAHUSI MOMXKHO
OOHaApYXUTh TOJBKO MO XapaKTEpHOMY 3araxy Wiu OOyTJIECHHOM 3JIEKTPOU30JIALNY,
YTO XapaKTEePHO JJIs aBapUIHBIX J1e()EKTOB YK€ Ha MOKAPOOIACHOM CTAIHH.

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

B Hacrosiee Bpems MMOSIBUIMCH HOBBIE TEXHUYECKHUE CPEACTBA, ITO3BOJISAIOLINE
BBIBECTH NPOQUIAKTHUKY TOKapOB OT 3JIEKTPOOOOPYNOBAaHUS B OKUJIBIX U
OOILIECTBEHHBIX 3/1AHUSIX HAa HOBBII YPOBEHD.

K 00ciy:)XMBaHUIO 3JIEKTPOYCTAHOBOK JIOMYCKAIOTCS KBaIU(ULIMPOBAHHBIE
CHEHIUAIIMCTBI, HMMEIOIINEe Tpynmy Mo 3JjekTpoOe3onacHocTu He Hiwke I,
IIOATBEPKIACHHYIO COOTBETCTBYIOIIUM YIOCTOBEPEHUEM.

OOcnenoBaHne 3JIEKTPOYCTAHOBOK JOJDKHO TPOU3BOAMTHCS COBMECTHO C
KBTI (PUIUPOBAHHBIM IIEPCOHATIOM AIEKTPOTEXHUYECKOTO XO351CTBa,

OTBETCTBEHHBIM 32 00CITyKMBaHUE 3JIEKTPOOOOPYIOBAHUS 31aHHUS.
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1. Ob6saacTh NpUMeHEHMSI

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

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

OCHOBHBIMM  33JjladyaMU  OpPraHOB  HUCIOJHUTEIBHOMW BIACTU CYOBEKTOB
Poccurickon ®enepanuu, OpraHoB MECTHOTO CaMOYIIPaBJICHHUs, OpPTraHU3aLUu,
Ha pEIICHHE KOTOPBIX HalpaBlieHa MPO(IIAKTHUKA TOXKAPOB B KWIbE, SIBISIOTCA
oOyueHre HaceJIeHUs MepaM MOXKapHOU 0€30MacHOCTH, OCHOBAM M0XKap0o0e301acHOIO
MOBEJICHMUSI, a TaKXKe MH(OOPMUPOBAHKUE HACEJICHUS O MEPaX MOKapHOM 0€30MacHOCTH.

Hacrosmue Merogudyeckue peKOMEHAAIMM MOTYT OBbITh  MPUMEHEHBI
COOCTBEHHHKAaMHU JIOMOB (KBapTHp) U apeHIaTOpaMH MOMEIIEHUN IJi MPOBEIACHUS
CaMOCTOATENLHON TEPBUYHOM OIICHKM COCTOSIHUSI TIOKapHOM  0e30MacHOCTH
AKCIUTYaTUPYEMOTO JIEKTPOOOOPYAOBAHUS.

B Hactosimux MeTtoauyecknx peKOMEHAAMSAX MOl TEXHUYECKUMU CPEACTBAMHU
npodUIAKTUKUA TOXKAPOB MOHUMAIOTCS anmapaThl 3allUThl JIEKTPUYECKUX LETeH,
TEIUIOBU3MOHHAS IMarHOCTUKA, TEPMOUHANKATOPBI U TEPMOCUCTEMBI.

Hacrosmue meTtoanueckne pEeKOMEHAAIMU HE SIBISIIOTCS PYKOBOICTBOM 10
MPOEKTUPOBAHUIO DJICKTPOYCTAHOBOK 3/]JaHUM U MOHTAXy anmapaToB dJIEKTPUUECKOM
3aIUTHI U IPYTUX TEXHUUYECKUX CPEJICTB.

[IpoekTrpoBaHUE U MOHTaX AJIEKTPOYCTAHOBOK 3J]aHU JTOJKEH MPOBOIUTHCS B
COOTBETCTBHHU C IEUCTBYIOIIMMH HOPMATUBHBIMU TOKYMEHTAMHU.

Hacrosdmue wmeToanueckue peKOMEHAAMU HE SBJSIOTCS HOPMAaTUBHBIM

JOKYMCHTOM.
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2. OCHOBHBbIE 3JIEKTPOTEXHUYECKHE MMPUYMHBI N0KAPOB
0T JIEKTPOOOOPY10BAHMSI

[ToxxapHast 0e30MacHOCTh OOBEKTOB PA3IMYHOIO HA3HAUEHHUS, B TOM YHUCIE
JKWIbIX W OONIECTBEHHBIX 3JaHUM B 3HAYMUTEIBHON CTENEHU OIpPEAEIIIeTCA
COCTOSIHUEM 3KCILUTyaTUPYEMOTIO 3JEKTPOOOOPYAOBAHMS U SJIEKTPOYCTaHOBOK.

3HaHWE TEXHUYECKUX MPUYHMH MO0KAPOB OT 3JEKTPOYCTAHOBOK IIO3BOJISIET
opraHn3oBath 3QPEKTUBHYIO CUCTEMY MOKAPHO-TIPOPHUIAKTUUECKUX MEPOTIPUSITHIA.

K npuunHam no>kapoB 3JI€KTPOTEXHUUECKOTO XapaKTepa OTHOCSATCA:

- KOPOTKO€ 3aMBbIKaHUE;

- IEpeTpy3Ka MIEKTPUUECKUX LIETIEH;

- 00JIBIIIOE IEPEXOAHOE CONIPOTUBIICHUE;

- UICKpPEHHE;

- DJIEKTpUYECKasl 1yra;

- IEPEHANPSIKEHNE AIEKTPUIECKON CETH.

Kpome Toro, HeoOX0IMMO YUYUTHIBaTh, YTO MEPEHANPSIKEHUE SJIEKTPUUECKOM
CEeTH, OOJIBILIOE MEPEXOTHOE COMPOTUBIIEHUE U MEpPErpy3Ka N MOKET IPUBECTH K
KOPOTKOMY 3aMbIKaHHIO, BO3HUKHOBEHHIO JJIEKTPUYECKOW Iyru, U HAo0O0poT,
KOPOTKO€ 3aMBbIKAHME MOJKET IIPUBECTH K INEPErpy3KE OJIIEKTPUYECKOW CETH, K
MCKPEHHUIO, 00pa30BaHUIO FIEKTPUUECKON IyTH, K MEPEX01y IEKTPUUECKOro TOKa Ha
METAJUIMYECKUE 3a3€MJIEHHBIC KOHCTPYKIIUU U T. 1. [3].

To ecTh, OJHM aBapHiiHbIE PEKUMBI, MOTYT NEPEXOAUTH B Jpyrue Oosee

OITIACHBIC OTHOCUTCIIbHO BO3MOKHOCTH BOSHHKHOBCHUS I10KAPOB.

Kopomkoe 3amvikanue

Cpenun mnpuYMH MOXKApPOB  DJIEKTPOTEXHUUECKOTO XapakTepa KOPOTKOE
3aMBIKAHUE SBJISIETCS CaMbIM PaCIpPOCTPAHEHHBIM, XOTSI HEPEAKO OHO MOXKET OBbITh U
CJIEJICTBUEM KaKOW-T10O0 APYTod aBapuiHOM CUTYaIluU B AJICKTPUYECKOM 1IETIH.

KopoTtkoe 3amMblkaHHE€ B DJJEKTPUYECKUX LENSAX MOXKET BO3HUKHYTH B
pe3yJibTaTe 3aMbIKaHHUS MEXAYy (Da30BBIM M HYJIEBBIM IMPOBOJHUKAMH, 3aMbIKaHUS
($ha30BOTO MPOBOAHUKA HA «3eMJTIOY» [3].

NubiMu  ciioBaMH, KOPOTKO€ 3aMBIKAHME BO3HHMKAET TIPU COCAUHECHHU
AIEKTPUYECKUX ITPOBOJIOB C HAPYIIEHHOW U30JSALUEN, CONPUKOCHOBEHUH ITPOBOIOB C

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

[Ipn KOPOTKOM 3aMBIKAHMM MTHOBEHHO MHOTOKPATHO YBEJIMYMBAETCS CUJIA TOKA
B LIENH, NPOUCXOJHUT 3HAYUTEIBHOE BBIACICHUE TEIJA, 3HAYUTEIBHO BO3PACTaCT
TeMIEpaTypa TOKONPOBOIAIIUX JKWII, YTO IMPUBOJUT K PACIUIABICHUIO H30JIALIMU
ANEKTPUUECKUX TMPOBOJIOB M Kabeiled M €€ MOoCIeqyIoUeMy BOCIIAMEHEHHUIO.
KopoTkoe 3aMblkaHue, KaK IMPaBWIO, CONPOBOXKAAECTCSA XJIONKOM, PacCIUIaBICHUEM
MeTajljla MPOBOAHUKOB U BBIOPOCOM PACKAJECHHBIX YacCTHUI[ M3 30HBI KOPOTKOTO
3aMBIKaHUs C TOCIEAYIOIINM BOCIUIAMEHEHUEM OKPYKAOIIUX IPEAMETOB.

Haubonee pacrnpocTpaHeHHbIE MPUYHUHBI, MO KOTOPHIM MOXET MPOU30UTH
KOPOTKOE 3aMbIKaHUE B KBAPTHUPE, IOME, OOIIECTBEHHBIX 3[aHUSX — 3TO MOBPEKICHHUE
m3ossinun. [loBpexneHre n30JI1MKy Jallle BCEro MPOUCXOAUT B MeCTax, T/I€ MPOBOJIa
neperudarorcs. Takxke K MOBPEKICHUIO N30SI MOKET MPUBECTU NIEPEKPYINBAHUE
MPOBOJIOB, Cru0aHWe MPOBOJOB IOJ OCTPHIM YIJIOM, IOBPEXKICHUE H3OJSALUU
IIPOBOJIOB TPU TMPOBEACHUH PEMOHTHBIX paboT [4]. M3oisduuio MOryT MOBPEAUTH
IPBI3yHBbl WJIM JOMAIlHUE XUBOTHBIE. Ellle 0lHAa MpUYMHA KOPOTKHUX 3aMBIKAHUM —
IIEPErPEB U, KAK CIEACTBUE, PA3pyLIEHUE U30JIALMH.

HUcTtounnkamMu 3aXuraHdss TNPU KOPOTKUX 3aMBIKAHHUSX MOTYT SIBJISITHCS
packajieHHbIE (TOPSIIIKME) YACTUIIBI U KaIJId METaJlJIa IPU PACTUIABICHUN B aBApUMHBIX

peXuMax KuJl MPOBOAOB (kKabemnei) Wiin Mpu pa3pylIeHUH dJIEKTPOIPHOOPOB.

Ilepezpyska snexkmpuueckux cemei

CoBpeMeHHBIE KBApTHUPBI M JIOMA HACBIIIEHB MHOMXECTBOM JJIEKTPUYECKUX
npubopoB. YacToll NpUYMHON BO3HUMKHOBEHHS IMOXKAPOB SBISETCA NEperpyska
BJIEKTPOCETEN.

ITeperpy3koi Ha3bIBA€TCs TAKOE SIBJICHUE, IPU KOTOPOM B JIEKTPUUECKON CETH
BO3HUKAIOT TOKOBBIE HArPy3KH, MPEBBIIIAIOIINE JUIUTENBHO IOy CTUMBIE.

Haunbounee yacToii mpuuMHOM, BBI3bIBAIOILEH NIEPETPY3KY DJIEKTPUUECKUX Ienei
B KUJIBIX U OOLIECTBEHHBIX 3IaAHUSX, SIBISIETCS BKIIFOUEHHE B DJIEKTPUUYECKYIO CETh HE
IPEIyCMOTPEHHBIX pPacyeTOM MOUIHBIX MOTPEOUTENCH AIEKTPOIHEPTUU WU
BKJIFOUEHUE B OJHY PO3ETKY HECKOJBKO OBITOBBIX MPUOOPOB OOJIBIION MOIIHOCTU

OZTHOBPEMEHHO.
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B pesynbrare mneperpy3kud IMpoBOJIa HArpeBaIOTCS, BBIAENSAETCS OO0NbIIOE
KOJIMYECTBO TEIJIa, MOTYT IJIABUTHCS KUJIbI MPOBOJOB — 3TO MOXKET CTaTh MPUYUHOU

KOPOTKOT'O 3aMbIKaHHUs, BOSHUKAIOT UCKPBI U KaK CIEACTBUE MOXap [S].

bonvwoe nepexoonoe conpomuesnenue (n10xoii KOonmaxm)

bonpimoe mepexogHOe COMPOTHBIEHHWE — OSTO COMPOTHUBICHHE Y4YacTKa
AIIEKTPUIECKOM IIETH B MECTE COSAMHEHUS OTACIIBHBIX 3JIEMEHTOB (MECTa COSTMHCHUS
IPOBOIOB, MOJICOCIMHEHUSI UX K DJIEKTPONPUEMHUKAM, KOHTAKTHBIM 3JI€MEHTaM U
T.I.) B KOTOPBIX, MPU HEMPABUILHOM HMX HCIOJHEHHH, COIPOTHUBIEHHUE BHIIIEC IO
CPaBHEHHUIO C COMPOTUBJICHUEM DJIEKTPHUUECKOMN MU J0 ITUX YYaCTKOB M TOCTE HUX
[3].

Haubonee yacto 60blline NepexoJHble COMPOTUBIIEHUSI BO3HUKAIOT B MECTax
COCIMHEHMSI IPOBOJIOB MEXKTY COOOM, KOTJ]a BMECTO MalKu, CBAPKH, OMPECCOBKH UITU
32)KMUMOB MOJI 0OJITBI TPUMEHSIOTCS CKPYTKU MPOBOJOB (OCOOEHHO ONacHa CKpyTKa
IIPOBOJIOB C AIFOMUHUEBBIMU U METHBIMU JKUJIAMH ), B MECTAX MOIKIFOYEHHS TPOBOIOB
K anmapatam 0e3 CHeUUalbHbIX 3aXUMOB M HAKOHEYHUKOB, B BBIKIHOYATENSAX,
HITETICETbHBIX pa3beMax (pPO3eTKaxX, BWJIKaX) Ha KOHTAKTHBIX JJIEMEHTaxX Ipu
CHIDKEHUU TIPUJIATaeMbIX Ui BKIIOYCHHS YCUIIUHM, HETOBKIIIOUEHUS, TTOATOPAHUS U
T.I., B MECTaX KOHTAKTOB, BBIMOJHEHHBIX C TOMOIIBIO PE3bOOBBIX COCTUHEHHUH B
AIEKTPOOOOPYNOBaHUHU, B KOTOPOM B Tpoliecce padoThl MPOU3OILIO OCiabJieHHe
KOHTAaKTa.

HenocpeacTBEHHBIM HCTOYHUKOM 3a)KUTaHUS B ITOM CIydyae MOTYT ObITh:
DJIEMEHTHI DJIEKTPOYCTAHOBOK, HArpeThie [0 BBICOKOW TEeMIIepaTyphl TEIUIOM,
BBIICTICHHBIM ~ DJICKTPUYECKAM TOKOM B MeCTe€ OOJBIIOr0  MEePEXOAHOTO
COMPOTUBIICHUS; DJIEKTPUYECKHE WCKPbl WJIM YaCTHIBI PACIJIABICHHOTO U
HaKaJICHHOT'O MeTaJljla, BO3HUKAIOIINE B MECTE «IIJIOXOT0» 3JIEKTPUUECKOI0 KOHTAKTA.

Kpome Toro, Gonbliioe nepexogHoe COMPOTHBICHHUE MOKET ObITh NPUYUHOU

BO3HUKHOBCHHA KOPOTKOI'O 3aMbIKaAHM.

Hckpenue (0yzoeoii npoooit)

Uckpenne (myroBoil mpoOOW) B IJIEKTPOYCTAaHOBKAX — OTO BechMa
pacnpocTpaHEHHOE SBJICHUE U MPOUCXOAUT KaK MPU HOPMAILHOM paboTe OTAETBHBIX
MOTPEOUTENICN AIEKTPUUECKONM DHEPruM, 4damle BCEro MPUOOPOB HMEIOLIUX

KOHHCKTOPHBIﬁ QICKTPOABUTIATCIIb IIPHU HEIIJIOTHOM IPUIICTaHWMH K HUM IICTOK, TaK U
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B aBapuWHOM peXHUMe paldOThl JJIEKTPONPHUOOPOB, B MeECTaX HEKAYECTBEHHOIO
MIPUCOCAMHEHUS] TPOBOJOB K TMOTPEOUTENIAM DJISKTPUUECKON SHEPruu, TpH
COMPUKOCHOBEHUM OTHEJbHBIX YYAaCTKOB TMPOBOJOB MEXKIy COOOM WU ¢
3a3€MJICHHBIMU KOHCTPYKLIMSAMU U T.1. [3].

[Ipy wuckpeHUH TOPOUCXOAUT OOpa30BaHME HUCTOYHUKOB  3a)KUTaHWUS,
o0JIaaloIIMX YHEPTHEH U TeMIIepaTypoil JOCTATOYHBIX /I BOCINIAMEHEHHUS MHOTHX
TOPIOYMX BEIIECTB U MaTEPUAJIOB.

HckpoBoil pa3psi MOXKET 00pa30BBIBATHCS MPU H3JIOME KUJIbl Kaldens Hu3-3a
YCTaJOCTH METajlla, pa3pbiBa MPOBOJHUKA MPU YPE3MEPHOM pACTSHKEHUU Kalers,
100 TPU TOBPEKICHUHU JKUJIBI TTOCTOPOHHUM TPEAMETOM. B MOBpex)AEHHON KHIIe
BO3HHUKACT MaJbli 3a30p, MpoOMBaeMbli pabOYMM HaIPSHKEHHEM, MTOATOMY TOK II0
TakoMy KaOeJro MpoJ0JDKAaeT MpOoTeKaTh, W OCTaércs OJMM30K K HOMHHAJIBLHOMY
3Ha4YeHUI0. B 3a30pe BO3HMKAET JyroBOM pa3psi/l, COMPOBOKIAIOIINICS HMHTEHCUBHBIM
BBIJICJICHUEM TEILIa, YTO MPUBOJIUT K JalIbHEUIIEMY pa3pylISHUIO U30JISIIUU KaOes 1

€TI0 BO3TOpPaHHIO.

Inexkmpuueckan oy2a

DnekTpuyeckas ayra oopasyercs B pe3yJibTaTe yCTOMYUBOIO AJIEKTPUUECKOTO
paspsga MeXIy ABYMS METAIMYECKMMHU 3JIEMEHTAMH 3JIEKTPUYECKOW YCTaHOBKH,
MMEIOIUMH Pa3Hble MOTEHIMANbI. B 35IeKTpruecKor ayre MpouCcXOAUT UHTEHCUBHAsS
WOHM3alMs Ta30BOr0 IPOMEKYTKa, IUIABIEHHE M ropeHue Meramia. Kpome Toro,
IPOUCXOAUT HMHTEHCUBHOE pPAa30pBhI3TMBAaHME PACIUIABJICHHBIX YacTHIl METaJlia,
UMEIOIIMUX OOJIBILION 3amac TEmIOBOM HSHEPruu, KOTOpbIE MOMNajasi Ha TOprOYHe
MaTepuaibl, MOTYT 3aXeub HUX. OJEKTpUYECKas Jyra HMEET OYEHb BBICOKYIO
temmnepatypy (1500-4000 °C) u MOKET BOCIIIAaMEHUTh MPAKTUYECKH JIFOOOM roprounit
MaTepHall, COPUKACAsICh C HUM HEIOCPEICTBEHHO, a TAK)KE MOCPEICTBOM JIyUHCTON
TEIJIOTHI.

VYcroilunBasi  anekTpuueckas ~— Ayra ~ MHOTJAa  MOXET  BO3HUKAThb B
anekTporpoBojax. [Ipu anekTpuueckor Ayre mo HensiM MpoTeKaroT TOKH KOPOTKOTO
3aMmbikaHus. [loaToMy npu 0Opa3oBaHUU >IEKTPUUYECKON TyTH B aBAPUIHOM PEKUME
B AJICKTPUYECKOM 1€ BO3HUKAIOT BTOPUYHBIE (TOOOYHBIE) SIBICHHUS, XapaKTepHbIC
JUTS1 KOPOTKOTO 3aMbIKaHMs. B cirydasx, He peayCMOTPEHHBIX HOPMAJIBHBIM PEXXUMOM
AKCILTyaTallMH JIEKTPOYCTAHOBOK, BOSHUKHOBEHHUE 3JIEKTPUUYECKON AYTH Yalie BCEro

IIPOUCXOJUT ITPU KOPOTKOM 3aMbIKaHHH [3].
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Ilepenanpsasicenue ¢ nekmpuueckoil yenu

[lepeHanpspkeHUE MOJKET BO3HUKATh: MPU KOPOTKHUX 3aMBIKAHUAX; IIPU
NOMNAJaHUH «BBICOKOT0» HANpPsUKEHHUs HAa HHU3KOBOJBTHBIE CETH; MPU T'PO3OBBIX
paspsiaax; 3JeKTPOMarHUTHOM MHAYKIUU U JIP.

[ToxxapHass ONAcHOCTb IEPEHAIPSKEHUSI, B 3aBHCUMOCTH OT KOHKPETHBIX
YCIOBUM, MOXKET TPOSBIATHCS B  CIEAYIOLNIEM: TOBBIIICHHH BEPOSITHOCTH
BO3HUKHOBEHUS KOPOTKOTO 3aMBIKAHUS; YBEIWYEHWH TOKOBOW HArpy3ku Ha
OTIEIbHBIX Yy4YacTKaxX »JJIEKTPUYECKONM ILeNM M BO3MOXXHOCTH BO3HMKHOBEHUS
Neperpy3Ky; NOBBIIIEHNN TEIJIOBBIIETIEHUS B 3JIEKTPOHATPEBATEIbHBIX YCTPOWCTBAX;

IMOBBIICHUH BEPOATHOCTU BO3HUKHOBCHUA aBapHﬁHBIX PCKHUMOB B SHCKTpOHpI/IGOan

[3].

Henpasunvnaa kcnayamauus, KOHCMPYKMUGHbIE HEOOCMAMKU U
HEeUCnPAGHOCMmU IJ1eKMPOU30eU

[ToxxapHas 0€30MacCHOCTh  3JEKTPUYECKUX NPUOOPOB  HANpaBieHA Ha
oOecrieueHue MPakTUIeCKON HEBO3MOXKHOCTH 3aropaHusi, Kak caMOro U3/elus, TaK U
OKpyXarome ero cpeapl, 4YTO JOJDKHO OOECHeYrBaThCA  KOHCTPYKIMEH
ANEKTpONpuOOpa, BHIOOPOM  KOMIUICKTYIOIIMX M3JAEIUA W MarepualjoB C
TEMITEpaTypPHBIMU XapaKTEPUCTUKAMH, COOTBETCTBYIOIIMMH TEIJIOBOMY PEXKUMY
paboTsl. [Ipu 3TOM XapaKTepruCTUKaMU TIOKApOOE30ITaCHOCTH SABJISETCS COOTBETCTBHE
TEMIIEpaTypbl Ha OCHOBHBIX JJEMEHTaX DSJIEKTPUUECKOro Mpudopa JOMyCTUMBIM
3HAYCHUSAM, KaK B paboyeM, TaK U B aBApUHHOM PEKUME €ro paboThI.

Bo3HUKHOBEHHE TIOKApOB OT DJIEKTPHUECKHMX TMPUOOPOB MOXKET OBITh
OoOyCJIOBJIEHO: ~ KOHCTPYKTMBHBIMH  HEJOCTaTKaMH,  HApYIICHUEM  IMPaBHII
AKCIUTyaTallMi; HEKAYeCTBEHHBIM JHEProcHaOkKeHueM (PEe3KUMH KOJIeOaHUsIMU
HAMPSHKEHUST B AJIEKTPUUECKOM CETH, YTO MOMKET NPUBECTH K BO3HUKHOBEHUIO
aBapUIHBIX PEKUMOB).

OCHOBHBIMH MPUYNHAMHU BO3HUKHOBEHHS TIOYKAPOB OT DJIEKTPUUCCKUX H3ICITHIA
SBJISFOTCS: KOPOTKOE 3aMbIKaHWE B TpHOOpax | MIHypax IHTAaHHS, OOJBIIOE
MIEPEXO0HOE COMPOTUBIICHUE, TIEPETPy3Ka, HCKPEHHE, HAPYIICHUE TEIJIOBOTO PEKMMa
paboTel  snekTponpubopa  (YXYAIIEHHBIM  TEIUIOOTBOJ),  HEMOCPEACTBEHHOE
COTMPUKOCHOBEHHE HATrPEThIX TOBEPXHOCTEH AJIEKTPONPUOOPOB C TOPIOYUMHU

MaTepuajiaMH; BO3JIEUCTBHME TEIJIOBOTO  M3JIyudeHus mnpubopa (Hampumep,
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3HCKTpOO6OFpCBaTCJI}I) Ha TIOprHOYMC MaTcpHajbl,; BBUICT PAaCKaJICHHBIX YAaCTHII,

00pa30BaBIIIUXCS B Pe3yJIbTaTe aBapuMHOTO pexkuma [3].

3. Opranusanus npoQUIAKTHKH I0KaAPOB
3.1. O0mue MoJI0KeHHus

Opranuzanus npoHIIaKTUKA 0>KapoB OT AKCILTYaTUPYEMOTO
ANIEKTPOOOOPYIOBaHUS HAXOJUTCS B KOMIIETCHIIMM JIMIA, WIM YHPaBIAIONICH
KOMIIaHUHU, OTBETCTBEHHBIX 3a 0OECIEUYEHUE IMOXKAPHON 0e30MacHOCTH Ha OOBEKTE
3aILUTHI, €CJIM UHOE HE ONPENEIIEHO PYKOBOAUTEIEM OpraHu3aliu.

B cooTBercTBUH C [15] OTBETCTBEHHBIN JOJIKEH UMETh: TEXHUYECKHUE MacopTa
OCHOBHOT'O 3JIEKTPOOOOPYJIOBaHMS, >KypHaJIbl YyuyeTa 3JIEKTPOOOOPYIOBaHUS C
NEPEYUCIEHNEM OCHOBHOIO 3JIEKTPOOOOPYIOBaHMS U C YKa3aHUEM €r0 TEXHUYECKHUX
JNAHHBIX, HMHCTPYKUMU IO O3KCIUyaTalud M TEXHUYECKUE IMacrnopra 3aBOJOB-
U3rOTOBUTENIEH, CEepTU(PUKATBI Ha OOOpPYyJOBaHME U MaTepHalbl, MOJJIEKAIlINe
00s13aTeIbHON CEepTUPUKALINHU, TPOTOKOJIBI M AKThI UCIIBITAHUHN U U3MEPEHUH, PEMOHTA
U TEXHUYECKOro 00CIyKMBaHUS 000pyAOBaHUs, )KypHaJ 1€(PEKTOB U HEMOJIAJ0K Ha
3JIEKTPOOOOPYIOBAaHUM, IPOU3BOJACTBEHHBIE HHCTPYKIMH IO  3KCIUIyaTalluu
AIEKTPOYCTAHOBOK, HWHCTPYKLHMH IO TOXKAPHON O€30MacHOCTH, WHCTPYKIUHU IO
NPEeIOTBPALICHUIO M JIMKBUJAUMU aBapuidl. Bce MHCTpyKUIuM pa3padaThIBalOTCS C
Y4€TOM BHUJOB BBINIOJHAEMBIX PaOOT U YTBEPKIAIOTCS PYKOBOAUTEIEM OpraHU3aIHH.
[Topsinok XxpaHeHUs JOKYMEHTALlMH yCTAaHABIMBAETCS PYKOBOINUTEIEM OpraHU3aLHH.

JlokymeHTalus J0JbKHA epecMaTpuBaThes He pexe 1 pa3a B 3 roaa.

Bce wu3MeHeHHs B DJIEKTPOYCTAHOBKAX, BBIMOJIHEHHbIE B  MPOLECCE
IKCIUTyaTallM, JIOJDKHBI CBOEBPEMEHHO OTpaXXaThCsl HAa CXEMaX M 4YepTexkax 3a
MOJNKCHIO0 OTBETCTBEHHOI'O 32 3JIEKTPOXO03IMCTBO C YKa3aHUEM €T0 JOJDKHOCTH U JaThl
BHECEHMSI U3MEHEHHS.

CooTBeTcTBHE DBJCKTPUUECKUX CXeM (DaKTHUYECKUM 3SKCIUTyaTallMOHHBIM
JIOJKHO TIPOBEPATHCA HE pexe 1 pa3a B 2 roja.

B coorBerctBum ¢ [15] mnpoBepka yCTPOMCTB 3alIMTHOIO OTKJIFOUEHHS
IIPOU3BOMTCS HE pexe | pa3za B KBapTall.

JUIst IpyTuX anmnaparoB 3alUThl PEKOMEHYETCS IPOBOJAUTH IIPOBEPKY HE PEXKE

1 pa3a B kBapTa.
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[IpoBepKy COCTOSIHUS TEPMOMHAMKATOPOB M TEPMOCUCTEM PEKOMEHIYETCs
npoBOJUTH 1 pa3 B KBapTal.

TernoBU3MOHHYIO  JUAarHOCTUKY  3JEKTPOOOOpPYAOBAHMS  PEKOMEHIYETCs
IIPOBOJUTH HE pexe | pasa B roa.

PekoMeHnayercss MpoOBOJUTH BHEIUIAHOBOE MPO(UIAKTHUECKOE O00CIIeIOBaHHE
OTJICJIBHBIX JJIEMEHTOB AJIEKTPOOOOPYIOBAaHUS TMOCJHE KaXIOro UX PEMOHTa WIIU
3aMEHBI.

Pekomennyercs nmiepen MPOBEACHUEM OYEPEAHOIO WM  BHEIUIAHOBOI'O
oOCJIeTOBaHUSI O3HAKOMHUTHCS C JAHHBIMH TPEIBIIYIIEro 00CieoBaHUA. ITO
MO3BOJUT MPOCIEAUTh JUHAMUKY IOXKApPHOM OMACHOCTH 3JEKTPOOOOPYHOBAHHS H
CBOEBPEMEHHO MPEJOTBPATUTH MT0KAPOONACHYI0 CUTYaLUIO.

HenocpeactBeHHO  mpo(UIAKTUYECKHIT  OCMOTpP  3JEKTPOOOOpYAOBAHUS
MPOBOAUT  KBAIU(UIMPOBAHHBIM  CHENUATUCT OOCTY>XHBAIOIICH OpraHu3aluu
COBMECTHO C OTBETCTBEHHBIM 3 MOXKAPHYIO MPOPUIAKTUKY HA OOBEKTE.

Bce onepauuu ¢ 35mekTpoo0opyoBaHUEM (MOHTAX aIapaToB JIEKTPUUECKON
3alUThl, TEPMOUHIUKATOPOB, TEPMOCUCTEM, NPO(UIAKTUUECKOE OOCIyKUBaHUE,
PEMOHT, 3aMeHa) JIODKHBI MPOBOJUTH  KBaJIU(UIMPOBAHHBIC  CIICIIMAIUCTHI

o0cITy KUBaroIel OpraHn3alnm.

3.2. [IpopunakTHYecKUe MEPONIPUATHSA

K npodunaktuueckuM MEpONpHUSTHSAM MO MNPEAYNPEKICHUIO I0XKapOB OT
3JIEKTPOOOOPYIOBAHUS JKUJIBIX U OOILIECTBEHHBIX 3[JaHUM CIeTyeT OTHECTH:

- IEPUOJUYECKUI KOHTPOJb COCTOSIHUS M PpabdOTOCIOCOOHOCTH ammaparoB
3AIIMTHI DJIEKTPUUECKOMN CETH;

- IPUMEHEHUE TEPMOVNHIUKATOPOB U MEPUOINYECKUN KOHTPOJIb UX COCTOSIHUS;

- IPUMEHEHUE TEPMOCUCTEM;

- IEPUOIUIECKOE [IPOBEICHUE TEIJIOBU3UOHHOMN OUArHOCTUKU
HKCILTYaTUPYEMOTO IEKTPOOOOPYAOBAHNUS;

- KOHTPOJIb COCTOSIHUSI UCIIOJIb3yEMbBIX 3JIEKTPONPUOOPOB, SJIEKTPONPOBOAKU U
AJIEKTPOYCTAHOBOYHBIX U3ACIUH.

Crnenyer OTMETUTD, YTO NEPE] NEPBUYHON YCTAHOBKOW TEPMOMHANKATOPOB HA

AJIEMEHTHI 3JEKTPOOOOPYNOBAaHUS HEOOXOAMMO COOCTBEHHHUKY 3JIEKTPOYCTaHOBKU
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WIM  OKCIUIyaTUPYIOLIEH  OpraHu3alud  pa3paboTarb  HPOEKT  MOHTaXa
TEPMOMHIUKATOPOB C YKa3aHUEM TOYEK UX MOHTAXa U TUIIOB.

[IpoekT MOHTa)ka TEPMOHMHIMKATOPOB JOJDKEH OBITh BKIIIOYEH B IEPEUYECHBb
OCHOBHOM TEXHUYECKOW JOKYMEHTAIUH 3AIIHUIIAEMON 3JIEKTPOYCTAHOBKH.

[Ipu mocnenyromeM MPOBEJECHUM  PEMOHTHBIX pabOT ¢ 3aMeHOH
TEPMOUHANKATOPOB JOJDKHO OCYLIECTBISITH B COOTBETCTBUM C TpeOOBaHUSIMU,
pa3paboTaHHOIO MPOEKTa MOHTAXKA.

Y CcTaHOBKY TEPMOMHAMKATOPOB JOJKEH IPOU3BOAUTH IIEPCOHAI, JONYIIICHHBIN
K paboTe B JEUCTBYIOIINX 3JEKTPOYCTaHOBKAX, UMEIOMINI HEOOXOAUMBIC 3HAHUS U
HAaBBIKM MOHTaKa TEPMOUHIUKATOPOB.

MoHTaX TEPMOMHIUKATOPOB, CIEAYET MPOU3BOAUTH HAa OTKIIOYEHHOM
3JIEKTPOOOOPYI0BaHUH (HAIIPUMED, BHIBEJICHHOM B PEMOHT, IIPU MEPUOANUECKOM HIIN
BHEIUIAHOBOM TEXHUYECKOM OOCIY>XKMBaHUM U T.H.) ¢ cobmonenuem llpaBun mo
OXpaHe TPyAa NPHU IKCIUTyaTalluH AIEKTPOYCTAHOBOK.

TepMOMHIUKATOPBI, IPEUMYILIECTBEHHO, CIECAYET pa3MEIlaTh Ha KOHTAKTHBIX
COCIMHEHUAX U KOHTAKTaX PACIPEAEIIUTEIBHBIX YCTPOUCTB; JOIYCTUMO pa3MeEIECHUE
Ha KOpIlycaX HEKOTOpOro 3JEKTPOOOOPYJOBaHMS, a TakKe HHBIX DSJIEMEHTax
JIEKTPOYCTaHOBOK.

TepMouHIUKATOPBI HEOOXOAMMO pa3MEIIaTh TAK, YTOObI OHU OBLIM XOPOILLIO
BUJIHBI TIPU  BHU3YaJbHOM KOHTPOJE COCTOSHMSI TIOKapHOM  O€30macHOCTH
AJIEKTPOOOOPYIOBaHUS, B YaCTHOCTH, TEPMOMHAMKATOPHbIE HAKJIEHKH Cleqyer
pa3Meniatb TakuM o0pa3oM, 4TOObI TEPMOMHAMKATOPHBIE METKH TeMIlepaTypHOU
mKajgbl ObUIM  XOPOUIO BHAHBI TpPU MPOBEJECHUU BHU3YyaJIbHOIO  OCMOTpA
AIEKTPOOOOPYA0BaAHUS.

[Ipu pasmenieHUM TEPMOMHIMKATOPOB CIEAyeT u30eraTb KOHTaKTa HX
MOBEPXHOCTU C 3JIEMEHTaMH, KOTOpbIE CIIOCOOHBI BBI3BaThb HX IOBPEXKIECHUE B
pe3yJIbTaTe MEXAaHUYECKOIO0 BO3ACHCTBUS.

[lepea MOHTaKOM TEPMOMHIMKATOPHBIX HAKJIEEK, HEOOXOIMMO TPOU3BECTU UX
BHEIIHUM OCMOTP Ha MpPEAMET OTCYTCTBUS IOBPEXKACHUU. TEpMOMHIMKATOPHBIE
METKH TEMIIepaTypHOU IIKaJbl HAKICWKU HE JOJKHBI UMETh OTMETOK JOCTHKEHHUS
Ha3HAYCHHBIX TeMIepaTyp (He TOJKHO ObITh U3MEHEHUS 1[BETa METOK).

Hanecenune TepMOMHINKATOPOB HEOOXOIMMO MPOU3BOAUTH B COOTBETCTBUU C
WHCTPYKLMEN N0 3KCIUTyaTallii TEPMOUHIAMKATOPA.

B MMpoIeCCce MOHTAKa HE NOITYCKACTCA:
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- MEXaHUYECKOEe MOBPEXKICHNE TEPMOUHIUKATOPHON HAKIICHKU;

- HAHECEHHE TEPMOUHJIUKATOPOB HA DIEMEHTHl 3JIEKTPOOOOpYAOBAHMS,
HAXO/ISAIITUECS IO/ HAIIPSKEHUEM;

- pa3MeNIeHre TEPMOMHIUKATOPOB B HEMOCPEACTBEHHOW ONHM30CTH  OT
HarpeBaTeIbHBIX PUOOPOB.

B kypHane yka3bIBaeTcsi MECTO HAHECEHUS TEPMOWHIUKATOpa, IIpenesn
cpa0aTbhIBaHUsA, UCXOAHOE COCTOsSIHUE (I[BET, rPaJyMpOBKa M T.II.), AaTa HAHECEHUS,
CPOK HCIIOJIb30BaHUSI WJIU ATy 3aMCHBI.

CocrossHuE TEPMOMHIUKATOPOB CJEAYET TMPOBEPATh IYTEM BHU3YaIBHOTO
OCMOTpA EKTPOOOOPYIOBAHUS C COOJIIOICHUEM TPeOOBAHUM MTPaBUII OXpaHbl TPY/ia
(B mepuo/1 BHITIOJIHEHHUS TIJIAHOBBIX, BHETUIAHOBBIX OCMOTPOB, B MEPHO]T BHITIOTHEHUS
PEMOHTHBIX paboT).

[TepnoanaHOCTH ocMoTpa AIEKTPOOOOPYIOBAHNS, 3aIUIIIEHHOTO
TEPMOWHIUKATOPAMH,  yCTAaHABIMBACTCS  OPTaHU3AIMOHHO-PACTIOPSIUTEIHLHBIM
JOKyMEHTOM  COOCTBEHHHMKA  JJICKTPOYCTAHOBKM WM  OKCIUTyaTHPYFOIICH
OpTraHU3AIMEH.

[Ipu mpoBeseHUU BU3YaIbHOTO OCMOTpPa 0CO00O€ BHUMAHHE CIEAYET YIEISATh
OTCYTCTBUIO MEXaHWYCCKUX IMOBPEKACHUN TEPMOVHIUKATOPOB, NX OTKJICUBAHUIO FITH
OTCIIABAaHUIO, CPA0ATHIBAHUIO TEPMOWHIUKATOPHBIX METOK.

OcHoBaHueM TSl BBIBOJIa OOOPYJOBAaHUS B PEMOHT SIBIISICTCS TPEBBIIICHUE
TEeMIIepaTyphl DJIEMEHTOB AJIEKTPOOOOPYT0BAHMUS.

[TpodunakTuyeckrne MeponpuaTus MpeACcCTaBiIeHbI B Ta0IHIIE 3.
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[IpodunakTuyeckne MeponpusTUSI

Taomuma 3

Pexomenayemas JelicTBUS IpU 00HAPYKEHUH
Texnuueckue cpeacraa IIpoduaakTnyeckoe MmeponpusiTue
NEePUOAUYHOCTD HEHCIPAaBHOCTH
ABTOMAaTHYECKHE BusyanbHblii 0cMOTP. 1 pa3 B kBaptan | [Ipu oOHapykeHUN HEUCIIPABHOCTHU MPOU3BECTH
BBIKJIFOUATEIN He nomxno ObITh Aedopmanuu Kopmyca, U3MEHEHUS 3aMeHy arrnapara
LBETAa M OIUIABJICHUS W30JSIUM IPOBOJOB, CIEIOB
neperpesa (MU3MEHEHHUS 1IBETa) KOHTAKTOB.
[IpoBepka COOTBETCTBUS MapaMeTpoOB  ammapara,
YKa3aHHOM B MapKHUpOBKE ITapaMeTpaM IEKTPUYECKON
CETH 110 HANPSKEHUIO U TOKY.
[TpoBepka pabOTOCTIOCOOHOCTH.
VYerpoiicTBa 3aIIMTHl | Bu3yanbHbI 0CMOTD. 1 pa3 B kBaptan | I[Ipu oOHapy>keHHUU HEUCIIPAaBHOCTHU MPOU3BECTU

nuddepeHIaIbHOTO TOKA

He nomxHo ObITh Nedopmanuu Kopiyca, U3MEHEHHUs
L[BETa U OIUIABJICHMUSI M30JSLUU IPOBOJOB, CIIEJOB
neperpena (MU3MEHEHMsI L{BETa) KOHTAKTOB.

[IpoBepka COOTBETCTBHMSI  NAapaMeTpoB  ammapara,
YKa3aHHOM B MAapKHpOBKE IapaMeTpam dJIEKTPUYECKON
CeTH MO HANpPsKEHUIO, TOKY, Au(PepeHunanbHOMy
TOKY.

[TpoBepka pabOTOCTIOCOOHOCTH C TOMOIIBIO KHOIKH
«Tect». Ilpn HaxaTuu Ha KHONKY «TecT» yCcTpOUCTBO
JIOJDKHO CpadoTaTh.

3aMeHy ycTpoiicTBa

YcerpolictBa  3alMTBL - OT
JyTOBOTO po6os
(uckpeHus)

BusyanbHelii 0CMOTD.

He nomxHo ObITH Aedopmanuu Kopmyca, U3MEHEHUs
[[BETa W OIUIABJICHMUSI M30JSLUU IPOBOJOB, CIIEJOB
neperpeBa (M3MEHEHUS 11BETa) KOHTAKTOB.

IIpoBepka COOTBETCTBMS  IIapaMeTpOB  ammapara,
YKa3aHHON B MapKHpOBKE IapaMeTpaM IEKTPUYECKON
CETH 110 HANPSKEHUIO, TOKY.

1 pa3 B xBapTain

[Tpu oOHapyKeHUN HEUCIIPABHOCTH MIPOU3BECTH
3aMEHYy yCTpOWCTBa
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TexHu4eckne cpeacrea

IIpopuiakTuyeckoe MeponpusiTue

Pexomenayemas
NEePUOAUYHOCTD

JeiicTBUS IPU 00HAPYKEHUH
HEMCNPABHOCTH

[IpoBepka pabOTOCIIOCOOHOCTH € TOMOIIbIO KHOMKHU
«Tect» wiIM npu MOMOIIM TECTOBOIO YCTPOWCTBA,
BXOJSIIEr0 B KOMIUIEKT nocTaBku. [Ipu Haxatum Ha
kHONIKY «Tect» ycTpolcTBO AOKHO cpaborark. [Ipu
BKJIIFOYEHUM  TECTOBOIO  YCTPOMCTBA B  PO3ETKY
3aIUIIAeMOH IeTH YCTPOMCTBO JOKHO CpaboTaTh.

VYerpoiictBa  3amuThl 0T | BusyanbHblil ocMOTP. 1 pa3 B kBaptan | [Ipu oOHapykeHUU HEUCIIPABHOCTU MPOU3BECTH
NepeHanPsHKCHUS He nmomxHO OBITH nedopManuu Kopryca, W3MEHEHHS 3aMeHY yCTpOHCTBa

LBETa M OIUIABJICHUS H30JSIUM IPOBOJOB, CIIE/IOB

neperpesa (MU3MEHEHHUS 11BETa) KOHTAKTOB.

[IpoBepka COOTBETCTBUS MHapaMeTpoOB  ammapara,

YKa3aHHOM B MapKHUpOBKE ITapaMeTpaM IEKTPUYECKON

CETH 10 HANPSKEHUIO, TOKY.

TepMonHIUKATOPBI BusyanbHslil 0cMOTD. 1 pa3 B xBaptan | [Ipu 0oOHapyKeHUU MEXaHUYECKUX

OTcyTCTBHE MEXAaHUYECKUX MOBPEKICHUN. MOBPEXKICHUI WIM  HUCTEUYEHHUS Cpoka

IIpoBepka CpoKOB PKCILTyaTalMd TEPMOMHIUKATOPOB B JKCIUTyaTaluu IIPOU3BECTU 3aMeHy

COOTBETCTBUH C JOKYMEHTALIMEN U3TOTOBUTEIIA. TEPMOMHANKATOPA.

OTtcyTcTBHE U3MEHEHUS 1IBETa TEPMOUHIUKATOPOB. B ciyyae WU3MEHEHUS 1BETa
TEPMOMHANKATOPANPOU3BECTH  JEHUCTBUA  II0
pazmeny 4.3  HaCTOSIIMX  METOAMYECKUX
PEKOMEH JALIHM.

Tepmocucremsl BusyanbHslil 0cMOTD. I pa3 B kBapran | IIpu oOHapyKeHUH MEXaHUYECKUX

OTcyTcTBHE MEXAaHUYECKUX NTOBPEKIECHUIN TaTYUKOB. MIOBPEXKICHUI UIM  HUCTCYEHHUS CpoKa

IIpoBepka CpOKOB  »HKCIUlyaTauuud  JaTYMKOB B JKCIUTyaTalMy IPOU3BECTH 3aAMEHY JaTYMKOB.

COOTBETCTBUH C JTOKYMEHTALIMEN U3TOTOBUTEIIS.

OtcyrcrBHE U3MEHEHUSA [BEeTa OIUIABJICHH,

nedopMaruu.

TenmoBu3noHHAs [Tpounssectn TEIJIOBU3NOHHYIO muarHoctuky | He pexe 1 pazaB | [lo pe3yapTatam TEIJIOBU3MOHHOTO
JIMarHOCTHKA JKCILTyaTUPYEMOI'O 3JIEKTPO0OOPY 10BaHUSA B roJ 00cIIeI0BaHUS COCTABISETCS MPOTOKOJL.

COOTBETCTBUM C [6] wiM Jpyrod arTeCTOBAHHOM
METOJIMKOHN TEIJIOBU3MOHHON JUATHOCTUKH.

[IpoTOKON HOMKEH COMEpXkKaTh CIECTYIOUIYIO
MH(OPMALIUIO:
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TexHu4eckne cpeacrea

IIpopuiakTuyeckoe MeponpusiTue

Pexomenayemas
NEePUOAUYHOCTD

JeiicTBUS IPU 00HAPYKEHUH
HEMCNPABHOCTH

- HaUMEHOBaHHE M aJpec OpraHU3alHU-
WCTIOJTHUTEIIS,

- HOMEp JIMUEH3UW U aKKpeOuTaluu Ha
MPOBEJICHUE JTaHHOTO BUA PabOT ¢ yKa3aHHEM
JaThl BBIJAYM, PETUCTPAIMIOHHOTO HOMeEpa,
HAaUMEHOBAHMSI OpraHa BBIAABIIETO JIMIICH3UIO U
MIPOBOMBIIIETO aKKpeIuTaIHIo, Cpoka
JICHCTBHSL,

- HOMEp OT4YeTa, HOMEp OJK3eMIUIsipa U JaTy
(cpokm) mpoBeneHus paboTHI;

- HanMEHOBaHUE O00CIe0BaHHOTO OO0BEKTa U

€ro ajapec;

- CHHCOK UCHOJNHUTENIeH ¢  yKa3aHuEeM
KBTI (UKAIIIH;

- MepPEUYCHb CpeICTB U3MEPCHUI

UCIOJIb30BAaHHBIX  MpPH  OOCIIEJOBaHUM, C
yKa3aHUEM JaThbl IOBEPKU;

- 1Ieb 00cieoBanus (ONpeesieHIe MoKapHOH
OIaCHOCTH) U 00BEKTHI 00ce10BaHus (yKa3aTh
KaKoe AJIEKTPO0OOPYI0BaHNE 3IaHUS
MOJIBEprajioch 00CII€J0BaHUIO);

- XapaKTEepPUCTUKH OOBEKTOB 00CIEeIOBaAHUS
(cocrostHME 3JIeKTpO00OpYI0BaHNA,
HarpsDKeHNE, TOK Harpy3Kd U T.11.);

- pe3ynpTaThl  oOclefoBaHHMs  (CTENEHb
ne(eKTHOCTH (moxxapHoOi OIIaCHOCTH),
TEPMOTPaMMbl M COOTBETCTBYIOIIME UM
dboTon3oOpaxkeHus, COUCOK ACPEKTOB IO
CTETIEHU MX M0KapHOH ONACHOCTH).
ConeprkaHue MPOTOKOJIA MOKET JIOTIOTHSITHCS B
3aBHCHUMOCTH OT 00ciIe1yeMoro o0beKTa.
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TexHu4eckne cpeacrea

IIpopuiakTuyeckoe MeponpusiTue

Pexomenayemas
NEePUOAUYHOCTD

JeiicTBUS IPU 00HAPYKEHUH
HEMCNPABHOCTH

PazBuBmmecss gedextei u gedeKThl  Ha
HAYaJbHOW CTaIuU PAa3BUTUS PEKOMEHIIOBAHO
YCTPaHATh B XOJ€ IUTAHOBOTO OTKIHOYCHHS
ANIEKTPOOOOPYTOBAHUS.

B cnydae oOHapyXeHHsI 30HBI C aHOMAaJbHBIM
MO’KaPOOTIACHBIM TOBBIIICHUEM TEMIIEPATYPBI
NPOM3BECTH  JeicTBUA 1o  pazgeny 4.3
HACTOSIIUX METOJIMYCCKUX PEKOMCH TN,

OKcILTyaTUpyeMble
AIIEKTPOIPUOOPHI
JJIEKTPOYCTaHOBOYHBIE
U3ACIUS

BusyanbHbiii OCMOTP AIIEKTPONIPUOOPOB u
JNEKTPOYCTAHOBOYHBIX  HW3IENHHA  (IIEKTPHUSCKUX
PO3ETOK).

He momxHO OBITH nedopMmanuu Kopiyca, U3MEHEHHUs
[[BETa M OIUIABJICHUs HM3O0JSLUM NMPOBOJOB U ILIHYPOB
NMUTAaHUSA, CIEJOB TeperpeBa (M3MEHEHHs IBETa)
KOHTAKTOB.

He momKkHO OBITH MOBPEXKICHHUS M30JSIIAN MUTAIOIINX
IIPOBOJIOB U IIHYPOB MUTAHMSL.

Po3eTkn HOWKHBI OBITH HAAEKHO 3aKPEIUICHBI, HE
JOJDKHBl ~ MMETh  OIUIaBIIEHUM M MeXaHMYEeCKUX
MTOBPEXKICHUM.

ITpoBepka cOOTBETCTBUS MapaMeTPOB AIIEKTPOIpUOOpa,
yKa3aHHOW B MapKHUPOBKE TapamMeTpaM AJIEKTPHIECKOH
CeTHU IO HANpPSKEHUIO U TOKY.

Hcnonp30BaTh 3JE€KTPONPHOOp 1O HA3HAYCHHUIO B
COOTBETCTBHH C MHCTPYKILIMEH 10 SKCILTyaTalllu.

Ilepen kaxapiM
BKJIIOUCHHEM
aIeKTpoIprudopa
1 BO BpeMs
JKCIUTyaTaluu

[lpn oOHapyXeHHUH HEHCIIPAaBHOCTH BBIBECTU
puOOp U3 FKCILTyaTalUu.

[TpousBecTr pEMOHT WJIM 3aMEHY HEHCIIPAaBHOTO
AIEKTPOOOOPYI0OBAHHS.
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3.3. [eiictBusi 1npu  OOHAPY)KEHMH  ABAPUIHOIO  PpeKMMa B
3JIEKTPOOOOPYA0BAHUM

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

[Ipu3Haku aBapuiHOrO pexuMa padoThl AMEKTPOOOOPYIOBAHUS U IEUCTBUS TIPU

UX OOHAPY>KEHUU TIPEICTABJICHBI B TabuIle 4.
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Taomuna 4
[Tpu3Haky aBapHitHOTO peKuMa paboThI JIEKTPOOOOPYAOBAHUS U ACHCTBUS IPU UX OOHAPYKECHUH
IIpu3Hak aBapuiiHOIO pe:KUMAa Bo3MoskHas npuunHa Pexomenayemble felicTBUSA
Cpabotan aBToMaTH4eCKU BeIKIItoYaTenb | KopoTkoe 3aMbIKaHHE B IIETIH. Oran 1.
Ileperpyska B nenu. - YCTAaHOBUTH KaKOW THII anmapara 3aluTsl cpaboTai (aBTOMaTUYECKH
BBIKJIIOUATENb, YCTPOWCTBO  3amIUThl  JU(EpeHINaTbLHOIO  TOKa,

Cpaborano yCTPOMCTBO
Qg depeHnaIbLHOro TOKa

3alllHNThI

YTeuka TOKA.

CpaboTtano  yCTpOHCTBO
JyTOBOTO MPO00st (MCKPEHUs)

3alllUTHI oT

Jlyrosoit
npoOoi(Tociie10BaTeIbHBIMH,
napajuleNbHbIM, Ha 3€MJII0) WU
HCKpEHHE.

CpaboTtano  yCTpOHCTBO  3allUTBl  OT

NEpCHANPSAKCHUSA

[lepenanpl HanpsHKEHUS

YCTPOMCTBO 3alllUTHl OT TEPEHANpPSIKEHUs, YCTPOMCTBO 3aIlMTHl OT
JYyroBoro mpo0os (MCKpeHus)) WIM IO KaKOMy KaHaly IpOH30ILIO0
cpabaTbIBaHKE, €U TPUOOP KOMOMHUPOBAHHBIN, T.€. 00BEIUHSET B ceOe
JBa ¥ 00Jjiee TUIIA 3aIUTHL;

- YCTaHOBUTH OOCTOSITENILCTBA MPU KOTOPBIX MPOU3OILIO OTKIIOYCHHE.
Uro mpousouuio npeja OTKIIOUEHUEM (IOJAKIIOYEHUE WM OTKIIIOUEHHUE
MOTpeOUTENs, MEpIIAaHUE CBETa, aHOMaJIbHAs paboTa AMEKTPOnpUuOOpoB U
T.11.)? Kakue Harpy3ku ObUTM MOJKIIIOUEHB U ObUIH B pabore? Korma u
CKOJIBKO pa3 cpabaThIBaIH anmapaTsl 3alIUThI?

- TPOBECTH BHU3YaJIbHBI OCMOTpP 3JIEKTPOOOOPYIOBaHUS (IIHYpPBI
NUTaHUS,  PO3ETKH,  BBIKJIIOYATEIM,  KOHTAaKTHbIE  COEJMHEHUS,
COEIMHUTENIbHbIE KOPOOKH, 3JIEKTpONpUOOpHl) Ha HAIUYME BUAMMBIX
MOBPEXJICHUH (M3MEHEHHE I[BeTa WJIM OIUIABJICHHE H3OJISAIMU, CIIEJIb
TEPMHUUYECKOTO BO3JCHCTBUS B peE3yJbTaTe KOPOTKOTO 3aMbIKaHUS,
UCKPEHUs, IEPETPY30K);

- €CIM TpU BU3YAJIbHOM OCMOTpE OOHApyKEHbI MOBPEXKIEHUS, TO

HEOO0XOJMMO TPUCTYHNHUTh K YCTPAaHEHUIO TPUYUH  BbISBICHHBIX
MTOBPEXACHUN " PEMOHTY (3ameHe) IIOBPEXKICHHOTO
3JIEKTPOOOOPYI0BAHMS;

- €CIIM TIPH BU3YAJIbHOM OCMOTpPE TMOBPEXKACHUS HE OOHAPYKEHBI, TO
HEe00X0IMMO MPENTH K 3Tamy 2.

Oran 2.

[TpoBepuTh HaIeKAITYIO PabOTY arnmapara 3amuThl.

- JUIs yCTPOMCTBA 3alUTHl OT MepeHanpsHDKeHUs U3MEpUTh 3HAueHHE
HaNpsDKCHHs MUTamei cetu. Ecny 3HaueHne MUTAONMEro HanpsHKeHUs
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IIpu3zHak aBapuiiHOT0 peKxuMa

Bo3moxkHas npuyuHa

Pexomennyemble 1eicTBHs

CEeTH BBIXOJUT 3a JMala30H yCTAaBKU ammapara (HM)Ke HUXKHEro Ipejena
WIN BBIIIE BEPXHEr0), TO mpobiema B ceTu. Ecny 3HaYeHHE NMHUTAOLIETO
HalpsOKEHUs CETH JIEKHUT B JMAaNa3oHe YCTaBKM, TO ammapar 3aliuThl
HEHCIIPaBEeH U ero He0OX0AUMO 3aMEHUTD;

- JJI yCTpOMCTBA 3aIUThl JU(PHEPEeHIIMATBLHOIO TOKa B COOTBETCTBUU
co cranmapramu [7, 8] B KOHCTPYKIHMH JIOJDKHO OBITH MPETyCMOTPEHO
TECTOBOE YCTPOMCTBO (KHONKa), KOTOpOE OO0eCleYuBaeT IPOBEPKY
paboTtocrnocoOHOCTH anmapara. Taxxe MO>XKHO IIPOBEPUTH
paboTOCIOCOOHOCTh YCTPOWCTBA C IMOMOIIBIO HPUOOPOB MPOBEPKH U
M3MEPEHUS I1apaMEeTpPOB YCTPOMCTB 3alIUTHOrO OTKIOYeHus. Eciau
anrnapar 3aluThl HEUCIIPaBEH, €ro He0OXOAMMO 3aMEHUTh.

- JUIsl YCTpOMCTBa 3alllUThl OT JyroBOro mnpo0osi NpOBEPUTH
paboTOCIOCOOHOCTH amnmapara B COOTBETCTBUM C MHCTPYKLHMEH 3aBoja-
n3roroutens. Hampumep, ¢ NOMOIIBIO TECTOBOIO  YCTPOMCTBA,
BXOJISIILEI0 B KOMIUIEKT IOCTaBKM NpHOOpa, MpH HOMOIIU TECTOBOM
KHONIKM M T.J. Eciam anmapaT 3amiuThl HEUCHPABEH, €ro HeoOXOoauMo
3aMEHHUTb.

- 1711 aBTOMAaTHYECKOI0 BBIKIIIOUYATENsl POBEPUTH PabOTOCIIOCOOHOCTh
MeXaHM3Ma paclerieHus. B3pecTn aBTOMaTH4eCKHUil BBIKIIIOYATENb PyKOU
U Tocie OTKIIOUUTh ero. llpu oTkiIouYeHHH AOKEH OBITh CIbILIEH
XapaKTEepHBIN HIETYOK.

Ecnu anmapathl 37€KTpUYECKOM 3aIIUThl UCIPaBHBI, TO HEOOXOIMMO
NIEpPENTH K dTamy 3.

Oran 3.

IIpoBepka MpUCOETUHEHHBIX HATPY30K (JIEKTPOIIpUOOPOB).

- TPUCOEIUHATH K DJEKTPUUECKON IeNu IMOoOYepeHO MO OAHOMN
Harpyske, KOHTPOJIHUPYsI cpadaThIBaHMs allapaToB 3aIUTHI;

- IpU BBISBJICHUH HAarpy3KHd, BbI3bIBalolle cpabaTbiBaHUE ammapara
3alUTBI, BBIBECTU HArpy3Ky U3 DKCILUTyaTal|H.

Pe3ynbTaThl mpoBepKH, a TakKe BCe MPOBEACHHbIE TPOGUIaKTHIECKHE
Y PEMOHTHBIE pabOThI JOJKHBI ObITh 3a(pUKCUPOBAHBI B )KypHAJIE.
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IIpu3zHak aBapuiiHOT0 peKxuMa

Bo3moxkHas npuyuHa

Pexomennyemble 1eicTBHs

TepMOI/IHI[I/IKaTOp MU3MCHUII LIBCT

[Teperpy3ka uenu.
I1;moxoi KOHTAaKT.

- BriBecTu 351€KTpOOOOPY10BaHUE U3 IKCILTyaTallUN;

- YCTaHOBHUTb OOCTOSITENBCTBA, MPH KOTOPHIX IMPOU3OIIET IEPErpeB
(xakue Harpy3Ku ObUTH TIOJKITIOUYCHBI ¥ OBLITH B paboTe, IPH BO3MOKHOCTH
M3MEpUTH MPOTEKAIOLINI TOK C IIeJIbIO BBISIBICHUS MEPErpy3KH).

- TIPOBECTH BU3YaJIbHBI OCMOTP AJIEKTPOOOOPYIOBAaHUS, HA KOTOPBIN
HAaHECEH TEPMOMHIMKATOP Ha HaJIM4YMe BUIUMBIX IOBPEXKICHUI
(U3MeHeHue 1BeTa WM OIUIABJICHUE HW3OJISILMM, CIEAbl TEPMHUYECKOIO
BO3JIEUCTBUSL B  pe3yibTaTe€ KOPOTKOTO  3aMbIKaHUS, HCKPEHUS,
MEePErpy30K);

- €ClM TMpHU BU3YAIbHOM OCMOTpE OOHApYy>KEHbI MOBPEKICHHUS, TO
HEOOXOJMMO TPUCTYNHUTh K YCTPAHCHHIO TIPUYMH  BBISIBICHHBIX
MOBPEXACHUIN u PEMOHTY (3ameHe) MOBPEXKIEHHOTO
AEKTPOOOOPYTOBAHUS;

- €CIIM TPU BU3YAIBHOM OCMOTPE MOBPEKICHHUS HE OOHApPYKEHBI —
MIPOBECTU OLIEHKY €ro COCTOSHUS M BBINOJIHUTH NPO(UIAKTHYECKHE
paboThI;

- YIaJduTh CTapblid TEPMOUHANKATOP U HAHECTH HOBBIN.

B kypHane yka3aTb JaTy OOHapyXeHHs IeperpeBa, NpPUYHHY,
MpOBeJIeHHbIE PabOThl (PEMOHT, 3aMe€Ha, MPOPUIAKTHYECKUE padoThl),
JaTy HAHECEHHs HOBOIO TEPMOMHAMKATOpa, COCTOSIHUE HOBOIO
TEPMOMHANKATOpa (LBET, TPayupoBKa U.T.I1.).

[TonyueH curHan moxapHOW OIIACHOCTH OT
TEPMOCHUCTEMBI

[Teperpy3ka.
IInoxoi KOHTAaKT.

B ciyuae nonydeHnus curHaia o neperpese:

- YCTAaHOBUTB MECTO, T'JIe MPOU30LLIO CpabaThIBaHUE AaTUHKA;

- 3adukcupoBaTh B IKypHalle BpeMs, MECTO U HaUMEHOBaHUE
3JIEKTPO0OOPYIOBaHUSA, HA KOTOPOM IPOU30ILIO CpabaThIBAaHHE;

- TPOU3BECTH OCMOTpP OO0OpYyIOBaHHUS, IO TNPUYUHE KOTOPOTO
MIPOU30ILIO0 cpabaThIBaHUE CUCTEMBI;
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IIpu3zHak aBapuiiHOT0 peKxuMa

Bo3moxkHas npuyuHa

Pexomennyemble 1eicTBHs

- MO pe3ynbTaTaM OCMOTpa, B CiIy4ae BBISIBICHUS HEHUCIIPABHOCTH,
MPOBECTH  PEMOHT, TEXHUYECKOE OOCITyXHBaHHUE WM  3aMEHY
3NEKTPOOOOPYA0BaAHUS;

- Ip¥ HEOOXOAMMOCTHU 3aMEHHUTD IATUMK C COOTBETCTBYIOIIEH OTMETKOM
B XKypHaJe.

[Tpu MPOBEJCHUU TETMJIOBU3NOHHOU
JUAarHOCTUKK  OOHApy>KeH aHOMaJbHBIN
HarpeB dJIEMEHTa JIEKTPOOOOPYIOBAHUS

[Ieperpyska.
[110X011 KOHTAKT.

[Ipu  oOHapyXeHHMM  aBapuUHHOTO  MOXKapoomacHoro  Jedekra
ANEKTPOOOOpYyIOBaHUE  HEOOXOMUMO  HEMEIUICHHO  BBIBECTH U3
9KCIUTyaTalluu ¥ MPOBECTU PEMOHTHBIEC PAOOTHI.

[Tocne ycTpaHeHus: HEUCIIPABHOCTEHN, MPUBEAIMINX K BO3HUKHOBEHHIO
nedexra, pPEeKOMEHAYETCS TMPOBECTH IOBTOPHOE  TEIIOBU3HOHHOE
00cae0BaHNe TaHHOIO 00bEKTA.

Pe3ynbTarhl NOBTOPHOW TMAarHOCTUKY 3aHECTU B IPOTOKOJ C YKa3aHUEM
MIPOBEICHHBIX PEMOHTHO-TIPOPUITAKTHIESCKUX PadoT.

Pexomennyercs MPOBOJUTH BHEIUIAHOBYIO  TEIUIOBU3UOHHYIO
JTUATHOCTUKY OTACJIBHBIX OJJIEMEHTOB JJIEKTPOOOOPYIOBAHMS IOCTE
Ka)XJI0rO UX PEMOHTA WM 3aMEHBI.

Pe3ynbpTaTel BHEIUIAHOBOW JIMArHOCTHKHA 3aHOCSATCA B MPOTOKOJ C
yKa3aHUeM MPUUUHBI 00CTIeI0BaHUSI.

[Ipu pabote »snekTpuueckoro mnpudopa
HaAOJII0/IaeTCsl HE XapaKTEPHBIN IIyM, 3amax
TUIABSILENCS U30JISILHH.

Ilepenanpl HanpsHKEHUS.
Hapymenne
JKCILTyaTalUu.
HewncnpasHocTs
3JIeKTpoIpudopa

MIpaBUII

OTKITIOUUTH 3IEKTPONIPHOOP OT CETH.

OcmotpeTs npuOOp Ha HAIWYUE HEUCIPABHOCTEH (OIJIaBICHHUE WU
MOBPEXJCHUE H30JIALUM IMUTAIOIIEro IHypa, Aedopmaius Kopmyca H
T.J.).

[Tpu 06HapyKEeHNU HEUCTIPAaBHOCTH BBIBECTH IPUOOD U3 HIKCILTyaTallUH.

[Tpou3BecTH peMOHT WM 3aMeHy Npubdopa.
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3akJIrouenue

J1J1s IOBBIIICHUST YPOBHS MOXKAPHOH 0€30MaCHOCTH 0OBEKTOB KHIJIOTO CEKTOpa U
OOIIECTBEHHBIX 3/IaHUN HEOOXOIUMO TPOBEICHUE MEPOIPHUATHH MO TPODUIAKTHKE
MOKapOB OT AIIEKTPOOOOPYIOBAHMSI HA OCHOBE COBPEMEHHBIX BO3MOYKHOCTEN BEICHUS
MOHUTOPUHIA  COCTOSIHUSI  TMOXapHOW  O€30MacHOCTH,  IKCIUTYyaTHPYEMOro
AIEKTPOOOOPYI0BAHUS.

K HUM OTHOCHTCS CHCTEMaTWYECKHMA MOHHTOPHHT TOXKApHOW OE30MacHOCTH
IKCIUTYaTUPYEMOTO 3JEKTPOOOOPYAOBAHUS KWIBIX U OOLIECTBEHHBIX 3AaHUNA C
MPUMEHEHUEM COBPEMEHHBIX TEXHHYECKHX CPEACTB, @ MMEHHO TEIUIOBU3MOHHAS
JTMArHOCTHKA, TPUMEHEHNE TEPMOUHINKATOPOB I BBISIBIICHUS aBAPUIUHBIX YYACTKOB
AIIEKTPOYCTAaHOBOK. Takke HEOOXOAUMO BHEIPATh B IIUPOKYIO MPAKTUKY HOBBIC
anmapaThl 3alTUThI AIEKTPHIECKUX CETEH — YCTPONCTB 3alTUThI OT TyTOBOTO IPOOOS 1
nepeHaNPSHKCHHUS.

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

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

CouyeTaHune HECKOJIBKUX METOJI0OB MPOPUIAKTUKH MO3BOIIIET Oosiee 3PheKTUBHO
MPOBOAUTH NMPO(UIAKTUKY MOKAPHOU 0€30TTaCHOCTH IIEKTPOOOOPYIOBAHUS KUITBIX U
OOIIIECTBEHHBIX 3JaHUM.

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

JIEKTPOYCTAHOBOK U MO3BOJIAIOILYIO OCYIIECTBIIATh €r0 MPOPHIAKTHKY.
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[Tpunoxenue

OnucaHue TeXHUYECKHUX CPECTB NpeaynpexaeHus u npoQuIakTuKu
MOKAPOB OT 3JIeKTPO0OOPYI0BaAHMS

ABTOMaTH4YecKHe BbIKIOUYaTE M (AB)

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

ABTOMaTHYECKHE BBIKIIIOYATENN OBIBAIOT C 3JIEKTPOMAarHUTHBIM pacLENUTeNIEM
3aIMIIAIONIUM 3JIEKTPUYECKYIO LEMb OT KOPOTKOIO 3aMbIKAHUS U KOMOMHHUPOBAHHBIM
pacuenuTeneM — KOIrJa JAOIMOJHUTEIBHO € DJJEKTPOMATHUTHBIM PACIENUTEIEM

MIPUMEHSIETCS TEIIOBOM paclenuTelb, 3alUIIAIONIUN 1IeTh OT MePETPy3KH.

g

2

1, 2 — BUHTOBBIE KJIEMMBI JJ11 OAKIIFOUCHHS ;3 - ITOBYKHBIM KOHTAKT; 4 — HEOABI)KHBIN KOHTAKT;
5 - myroracuTeNnbHas Kamepa; 6 - THOKUI MPOBOTHUK (TIPUMEHSETCS JIJISl COSAMHEHUS TTOIBHXKHBIX
9JacTeil aBTOMAaTUYECKOTO BBIKIIOYATENS); 7 - KaTyIIKa dJEKTPOMAarHUTHOTO PAaCUEnuTess; 8 -
CepJICYHUK AIIEKTPOMATHUTHOTO paclenuTens; 9 - TEIUIOBOH pacuenurens (OuMeraminyeckas
mnactiuHa); 10 - mexanmsm pacuenurens; 11 - pykositka ynpasnenus; 12 - duxcatop (mis
kperuieHust apromata Ha DIN-peiike); 13 - kopmyc.

Pucynox 1.YcrpoiictBo AB ¢ KOMOMHUPOBAaHHBIM paCICITATETIEM
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B cootBerctBuu ¢ TpeboBanusamu riasel 3.11TYD, CIT 256.1325800.2016, CII
31-110-2003 OBITOBBIE DJEKTPOCETH JOKHBI OBITH 3alUIICHBI OT KOPOTKHX
3aMbIKaHUM W Tieperpy3ku. [lodTomy n7si 3alUTBI AIEKTPOMPOBOJKHU KUIBIX H
OOIIECTBEHHBIX 37aHUN CJEAyeT MPUMEHATh AaBTOMAThl C KOMOWHUPOBAHHBIM
pacCLENUTENEM.

B aBTOMaTtHueckoM BBIKJIIOYATENE, 3@ 3AIUTY LIENU OT KOPOTKUX 3aMBIKAHUI
OTBEYAET JIEKTPOMArHUTHBIN pacuenuTenb. OH COCTOUT U3 KaTYIIKU C HAXOAAIIUMCS
B €€ LEHTPE CEpJCYHUKOM, YCTAHOBICHHBIM Ha CIEHUAIBHOM IPYKHUHE.
B HopmasbHOM pexkmme paboThl, TOK, TPOXOAs IO KaTyIIKe CO3daeT
ANIEKTPOMArHUTHOE TMI0JI€ KOTOPOE€ TMPUTITHBAET CEPJACUYHUK BHYTPb KAaTYIIKH.
Cunpl  9TOr0  AJIEKTPOMArHUTHOTO TIOJNSE  HEJOCTAaTOYHO YTOOBI  IIPEOJ0JIETh
CONPOTHUBJICHUE NPYKUHBI, HA KOTOPOW YCTaHOBJIEH cepAeyHUuK. [Ipu KOpoTKOM
3aMBIKaHUM TOK B JJICKTPUYECKOW IIEMU MTHOBEHHO BO3pAcCTaeT JI0 BEJIIMYMHBI B
HECKOJIBKO pa3 MPEBBINIAIONICA HOMHUHAJIbHBIM TOK AB, 3TOT TOK KOpPOTKOTO
3aMBIKaHUsl, TPOXO/IS MO KaTyIIKE AJIEKTPOMArHUTHOTO PACLENUTENS yBEINYABACT
ANIEKTPOMArHUTHOE TOJI€ BO3JCHCTBYIONIEE HA CEPACYHUK J0 TAKOW BEJIMYHUHBI, YTO
€ro CWJIbI BTSTUBAHUS XBaTaeT Ha TO YTO ObI MPEOI0JIETh COMPOTUBIICHUE TIPYKUHBI,
nepeMeIiasch BHYTPh KATYIIKM CEPJICUYHHUK Pa3MbIKAET TOJABUKHBIA KOHTAKT
aBTOMAaTHUYECKOTO  BBIKJIIOYATENs, OOeCcTOUMBAs  IE€Mb.  DJIEKTPOMArHUTHBIM
PaCUENNTEND OTKJIKOYAET MIEKTPUUYECKYIO LEMb 3a J0JU CEKYH/IBI.

3amuTy SIEKTPUYECKON Iemu OT TMeperpy3ku OOeCnedyrBaeT TETUIOBOM
pacUEenuTeNb aBTOMAaTUYECKOTO BBIKIIFOYATENS.

[Teperpy3ka MOKeT BO3HUKHYTh MPU BKIIOUEHHUH B CETh DJIEKTPOOOOPYI0BAHUS
00111l MOIITHOCTBIO MPEBBIIIAIONIEH JOMYCTUMYIO Harpy3Ky JUIisl TaHHOW CETH, YTO B
CBOIO OYEPEIbh MOXET IMPUBECTH K MEPErPEBY MPOBOJIOB Pa3pyLICHUIO HU3OJSALIUMU
AJIEKTPONPOBOJIKM U BOSHUKHOBEHUIO MOKapa.

TeruoBoi pacienurTesns NpeACcTaBisieT co00H OMMEeTaUTMUECKYIO IIaCTHHY, T.€.
OH COCTOUT W3 JBYX CHAasHHBIX IJIACTUH HM3TOTOBJIEHHBIX W3 PAa3HBIX METAJUIOB,
UMEIOIINX Pa3HbIM KO3 PUIIMEHT paclIupeHus IIPU Harpese.

[Ipu npoxoxkaeHuH MO OUMETAUNIMYECKOM IUIACTUHE TOKa IMPEBBIIIAIOIIETO
HOMUHAJIbHBIA TOK AB miiactTiiHa HarpeBaercsi, Ipu 3TOM OJMH METAJUI PACIIUPSIETCS
ObIcTpee APYroro. DTO MPUBOAUT K HCKPHUBJICHUIO OMMETAUIMYECKOW TIJIACTUHBI.
IIpyu wWCKpUBIEHHM OHA BO3JACUCTBYET HAa MEXaHU3M paCLUENUTENsd, KOTOPBIU

Pa3MBIKACT HOI[BPI)KHBIﬁ KOHTAaKT.
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Bpemst cpabaThiBaHusI TEIJIOBOTO PpACLENMUTENs 3aBUCUT OT BEIMYHMHBI
MPEBBIIICHUS IPOTEKAIOIIETO B IIETH TOKa HaJl HOMUHAIBHBIM TOKOM AB. Uewm Gobiie
ATO MPEBHINICHHE, TEM ObICTpee CPabOTAET PACIICTIUTEITb.

Toku yCTaBOK aBTOMAaTHMUECKUX BBIKIIOUATENICH, CIyKaluX [Jis 3alluThl
OTJICJIbHBIX YYaCTKOB CETH, CIEIyEeT BHIOMPATh MO BO3MOXKHOCTH HAUMEHBIIUMHU IO
pacYETHBIM TOKaM 3THUX YYaCTKOB WJIHM 10 HOMUHAJIBbHBIM TOKaM 3JEKTPOIPUEMHHKOB,
HO Tak, 4TOOBI amnmapaThl 3allUThl HE OTKIIOYaIU BJIEKTPOYCTAHOBKH MpU
KPaTKOBPEMEHHBIX Meperpy3kax (MMyCKOBbIE TOKH, MTUKH TEXHOJIOTHYECKUX HArPy30K,
TOKH ITPU CaMO3aIyCKe U T. II.).

Crnenyet oOpamiaTh BHUIMaHHE HA MApKUPOBKY U XapaKTepucTuku AB.

B mapkupoBKe yKa3bIBalOTCS:

- MOJIEJIb aBTOMATUYECKOTO BBIKIIFOYATEIIS;

- HOMUHAQJIBHBIN TOK - MAKCHUMAJIbHBIM TOK 3JIEKTPUUYECKON CETH, IPU KOTOPOM
ABTOMATHUYECKUU BBIKJIIOYATENb CIOCOOEH JUIMTENBHO pabdoTaTh 0e€3 aBapuiHOIO
oTktoueHus 1enu. CTaHIapTHbIE 3HAYEHUS HOMUHAIBHBIX TOKOB aBTOMATHYECKHUX
BBIKJTFOUATEJICH JIJIS CeTel JKMIIBIX M 00IIeCTBeHHBIX 3aauuii: 10, 16, 25, 32, 40, 63 A;

- HOMMHAJIBHOE HAIPSKEHHE - MAKCUMAJIbHOE HaNpshKEeHUE ceTy B BonbTax, Ha
KOTOPOE€ PACCUUTAH AaBTOMATUYECKUI BBIKIIIOYATEIb;

- TIpejieNibHasl OTKJIIOYAIOIIasi CIIOCOOHOCTh aBTOMATHYECKOTO BBIKJIFOUATEINS -
MaKCUMAJIbHBIM TOK KOPOTKOTO 3aMbIKaHUsi B AMIepax, KOTOPBIM CrocoOeH
OTKJIFOYUTH JaHHBIM AB coXpaHuB MpU 3TOM CBOIO pabOTOCIOCOOHOCTH. B ciyuae
MPEBBIIEHUS TOKOM KOPOTKOTO 3aMbIKaHUs 3HAYCHHS YKA3aHHOW MpeAesIbHOM
OTKJIIOYAIOIIEH CIMOCOOHOCTH BO3HUKAET BEPOATHOCTh OIUIABJICHUS TOJBUKHBIX
KOHTAaKTOB AB u ux npuBapuBaHus Apyr K Ipyry, T.€. Bbixoaa AB u3 crposi.

- XapaKTepUCTUKa cpaldaThbiBaHUSI - OMNpEAeNsIeT Auana3oH CcpadaThbIBaHUS
anekTpoMarHuTHoro pacrenutenss AB. Xapakrtepuctuka cpaOaTbiBaHUS HMEET
OykBeHHOe oOo03HaueHue. JIms 3amuThl  DIEKTPUYECKHX CETeH JKUJBIX U

OOLIECTBEHHBIX 3/1aHMI yalle Bcero npumenstores AB ¢ xapakrepuctukamu B, C, D.
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NoroTtun

BM53-1X e
—ukony 0k b —

1- HaumeHoBaHue U cepus

2 - HomuHanbHoe HanpsxeHune

3 - Bpemf-TOKOBAA XapakTepucTuka

4 - HomuHanbHana yacrtoTa

5 - HoMuHanbHan oTKNlYawLwasa cnocobHOCTbL
6 - TokoBas Harpy3ka

Pucynok 2. [Ipumep mapkupoBku AB

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

XapaKTEPUCTUKHU cpabaThIBaHUs B COOTBETCTBUU ¢ [12] mpencraBieHsl B Tabauue S.

Tabmuua 5
Jlnana3oHbl TOKOB MTHOBEHHOT'O PACLICTIIICHUS
XapaktepucTuka cpadaTbIBaHUS [unamnazon
(tun AB)

B Csoie 3 I, 10 5 I,; BKIIFOYUTEIBHO

C Cspiie 5 I, 1o 10 I,; BKIIFOUUTENBHO

D Cseiie 10 I; 10 20 [, BKIFOUUTETBHO
I, - HoMuHaNBHBIN TOK AB.

Br1i60op aBTOMATHUYECKOTO BBIKIIOYATENSI OCYIIECTBISIETCS MO CIEAYIOIIUM
napameTpam:

- M0 KOJIMYECTBY mojtocoB. OaHO- U nByxmnoitocHble AB npumenstoTcs s
onHO(ha3HOM CETH, a TPEX- U YeThIpexmoiocHbie AB - B TpexdasHoii ceTu;

- 10 HOMHUHAJIBHOMY HampsbkeHuto. HomuHanpHOe Hampspbkenune AB momkHO
OBITH OOJIBIIIC WM PAaBHO HOMHHAIBHOMY 3HAYCHHIO HAIPSKCHUS 3allMIacMON UM
TeTH;

- M0 XapaKTepUCTUKE cpadaThiBaHMs. XapaKTepUCTUKYy cpabarbiBanus AB

MO>KHO BBIOpATh COTJIACHO TabmuIe 5;
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- IO HOMUHAIBHOMY TOKY. Onpe/ieTuTh HEOOXOAUMBIM HOMUHAIBHBIA TOK AB

MOJKHO I10 MOIIIHOCTH HNJIH 110 CCUCHUHIO KHNJI Ka0es.

YcrpoiicTBa 3aIIMTHOTO OTKII0O4YeHHs auddepennuanabaoro toka (YIAT)
YCTpOICTBO 3alMTHOTO OTKIIOYEHHS AUQPPEPEeHINATbHOTO TOKAa HIIM, Kak
4acToO TOBOPAT, «Y30» - 3TO KOMMYTALIMOHHBIN ammapar, NpeaHa3HaYeHHbIN I

3allIUTHI SHCKTpPI‘IGCKOfI IICIIKM OT TOKOB YTCYUKH.

N

1 — nudrpepenHaNBHBIH —

TpaHchopMaTOp TOKA; @ o i 1]_ ¥30
2 — NOpOroBbIii JIEeMEHT; | 1l ==
3 — HCNOJIHHUTEIBHBI [4 16 g 1,35 3 ©)]
MEXAHMIM; f 1-[2
4 — yenbs TECTHPOBAHHA] T Iy 1 2
5 — CHMJIOBBIE KOHTAKTBI; T] < ‘\
6 —3allMTHRIN KOHTAKT R -__-__ - D
LEeNnH TSCTHPOBAHMA, @ﬁ:‘i
T — kaonka «Tecr»; = A 5 =y
R — TecToBBIil pe3HcTOp; 2 |iN h
1.2, N — knemybl Y30, o o s

Pucynox 3. Ilpunuun padotsr YT

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

B HopmanbHOM pexume padOThl 3JIEKTPOYCTAHOBKH, DJICKTPUYECKUN TOK
IPOTEKAET 4Yepe3 MNPOBOJAHUKM BHYTPU HEE, KaK NPEAYCMOTPEHO KOHCTPYKIIMEW.
OT npyrux TOKOMPOBOJSIIMX DJIEMEHTOB KOHCTPYKIMHU (METa/UIMYECKHUE KOPIMYC,
paMa, Kapkac), MPOBOJHHMKU OT/ACJICHBbI HW30JAIMEH, COMPOTUBJICHHUE KOTOPOW HE

MO3BOJBICT CO3AaTh SJICKTPUICCKYIO LCIIb.
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Pucynok 4. [Ipumep korcTpykuuu YT

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

B nepBom cityuae, KopIiyc 3J€KTpOyCTaHOBKH, HallpuMep, OBITOBOM TEXHUKH,
KacaeTcsl METAJUIMYECKOTIO IPOBOJHMKA, MMEIOLIEr0 KOHTAKT C 3eMied. B Touke
KACAHMS 3aMBIKAeTCs 1€Nb, U BO3HHUKACT TOK yTEUKH. ECIM KOHTaKT JOCTATOYHO
HAJEXKHBIA, TO CUJa TOKAa BO3pPACTET 0 MOpora cpadaThbiBaHHUs aBTOMAaTHYECKOTO
BBIKJIFOUATeNIsl B IIWTKE nuTaHus. [lpm crnaboM KOHTAaKTE MOXKET BO3HUKHYTH
VCKPEHHUE, JIOKAJbHBIM HArpeB TOYKM KACAHWS, YTO NPUBOJUT K OIUIABJICHHUIO U
JanbHENIIEMY TOBPEXKICHHUIO U30JISILIMKU IPOBOIOB, BO3TOPAHUIO U TIOKapYy.

B npyrom ciydae, KOpIyC 3JIEKTPOYCTAaHOBKM HE HMEET KOHTaKTa C
3a3eMJICHHBIMHM MpEAMETaMU M caM He 3a3emyieH. [Ipu kacaHuu BHEIIHUX MaHeNen
YEJIOBEKOM, BOBHUKAET HArpy3Ka, T.K. TEJIO YeJIOBEKa SBJISECTCA TPOBOJHUKOM, U YepPE3
HEro IpOTEKAeT 3IIEKTPUUECKUN TOK. IIOCKONBKY CONPOTHBIEHHE TENA YEIOBEKA
BEJIMKO, CHJIa TOKA HEJIOCTATOYHA /715l cpabaThIBaHUS aBTOMATHUECKOTO BBIKITFOUATEIIs
B IIUTKE NUTAHUS U YEJIOBEK MOJTYYaeT dJEKTPOTPABMY BIUIOTH JI0 JIETAIBHOIO HCXOAA.

Takum oOpazoMm, YT oOecneymBaeT 3alUTy YeJIOBEKa OT MOPAKEHUS
AIEKTPUUECKUM TOKOM U 3aIlIUTYy OT MOKapOB.

[Mpunnun peiictBus YT crnenyromuii. [lpu HOpMalbHOM pexkume pabOTHI
IeMH, KOT/[a MOABMKHbIE KOHTAKThI Y J|T 3aMKHYTBI, MpsiIMO¥ TOK OT (ha3HOTO MPOBOJIA

nmpoxoauT yepe3 marnuronposon YT, 3arem uepe3 Harpy3ky, B KaUeCTBE KOTOPOU
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BBICTYIAIOT, MOJKIOYEHHBIE 3JIEKTPOIIOTPEOUTENN U BO3BPALIAETCS] 0OPAaTHO B CETh
10 HYJICBOMY IIPOBOJIHHKY, TaK K€ yepe3 Maruuronposon Y /AT, npu 3ToM BenuunHa
0OpaTHOTO TOKa paBHA BEJIMYUHE MPSMOTO TOKA.

IIpsmoii Tok mpoxoas yepe3 marautonposox YT co3maeT B HEM MarHUTHBIN
IIOTOK, B CBOIO O4YEpPEIb OOpaTHBINA TOK TaK K€ CO3/1a€T B MArHUTONPOBOE MAarHUTHBIN
IIOTOK TaKOW K€ BEJIMYMHBI, HO TaK KaK HAIPaBJIECHUE TOKOB IIPOTHUBOIIOIOXKHO, TO U
CO37aBacMble MU MAarHUTHBIE NIOTOKH IPOTHBOIOJIOKHBI, T.€. MarHUTHBIE ITOTOKHU
HaIIpaBJICHbI BCTPEYHO 10 OTHOLIEHUIO IPYT K IPYTY U COOTBETCTBEHHO, IIPU PABHBIX
3HAYEHHUAX IPSIMOr0 U 0OPATHOTIO TOKOB, YPABHOBEIIUBAIOT IPYT APYTa, B PE3YJIHTATE
Yero CyMMApHBIM MAarHWTHBIM TOTOK B MarHUTONPOBOJE PAaBEH HyMO. Tak Kak
CYMMapHbIi MarHUTHBIA MOTOK B MAarHUTOIIPOBOJE OTCYTCTBYET (paBEH HYJIO), BO
BTOPUYHONH OOMOTKE TOK HEe HHAYyKTUpyeTcs. [loABM)KHBIE KOHTAKThl 3aMKHYTBHI,
AIIEKTPUYECKas LENb BKIIOUEHA U HAXOJIUTCA B HOPMAIbHOM PEXUME paOOTHI.

Ecnu B 01HOM W3 2JIEMEHTOB AJIEKTPUYECKON LENM BO3HUKAET YT€UKa TOKA, TO
YacCTh IIEKTPUUECKOT0 TOKAa HAYMHAET IPOTEKATH 110 HEXKENATENBHOMY IPOBOJSAILEMY
nytd. [Ipu 3TOM, YacTh TOKa 3JIEKTPUUYECKOH LEMu, MOCTynaroumas oT (pa3zHOro
opoBoja He OyJeT BO3BpalllaTbCsi B CETh, a MPOXOJAS M0 HEXKEIATeIbHOMY
IPOBOJALIEMY MYyTH OyJIeT yXxoauTh B 3emito. CienoBaTenbHO, OOpaTHBIM TOK,
KOTOpBIM OyAeT BO3BpalllaThcsi B ceTh uepe3 marHutonpoBos YT mo HyneBomy
MPOBOY, OyJET MEHbIIE MPSAMOrO TOKa, MOCTYIAIOIIET0 B CETh, COOTBETCTBEHHO U
BEJIMYMHA MPSMOTr0 MAarHUTHOTO IOTOKAa CTAaHET OOJIbLIE BEIMYHMHBI OOpPaTHOIO
MarHUTHOIO IIOTOKa, B pe3yJsibTare 4dero B MarHutonposoae YT cymmapHbii
MarHUTHBINA MOTOK YK€ HE OyJeT paBeH HYJIIO.

Bo3Hukmmii cyMMapHbIid MAarHUTHBIN IIOTOK UHAYKTUPYET JIEKTPUUECKUN TOK
BO BTOPUYHON OOMOTKE, KOTOpBIA MPOXOJs 4Yepe3 MarHUTOAIEKTPUUECKOE pelie
IPUBOJUT €ro B paboTy, a OHO, B CBOIO OUYE€PE/lb, PA3MbIKAET MOJBUKHBIE KOHTAKTbHI
OTKJII0Yasl DJIEKTPUUECKYIO LIETIb.

VYCTpolCTBO 3alIMTHOTO OTKIIIOYEHUS IU(PPEepeHIInaIbHOrO TOKA HMEET B
o0uxole W JApyrue Ha3BaHuA, Hampumep, Iud@epeHlInanbHbIi BBIKIOYATENb,
aBTOMATHUYECKUI BBIKIIIOYaTeNnb U PepeHInanbHOr0 TOKa, YCTPOMCTBO 3aIIUTHOTO
oTKJItoueHus. Takxke B pa3IMuHbIX JOKYMEHTaxX BCTPEUaAOTCs pa3Hble abOpeBHaTyphl
JnaHHoro ycrpoiictea, Hanpumep, AB/IT B 'OCT IEC 61009-1-2020, BAT B I'OCT
IEC 61008-1-2020; YAT B CII 256.1325800.2016; Y30 B I1YD u CII 31-110-2003.
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OcHoBHbIMU XapakTepuctukamMu Y T sBisitoTCs:

- tun. B 3manusax moryTt npumenaTtees Y /T Tumna «A», pearnpyromme Kak Ha
MIEpEMEHHbIC, TaK U HA MyJIbCUPYIOIIUE TOKH YTEUKH, Win Tuna «ACy», pearupyrouiue
TOJBKO Ha MEPEMEHHBIE TOKH YTE€UKH. VICTOUHMKOM MyJbCUPYIOMIETO TOKA YTEUKH
MOTYT SIBJIAITbCSl CTUPAJIbHBIE MAIIUHBI C PETryJATOPAMU CKOPOCTH, PETYIUPYEMbIC
HMCTOYHUKH CBETA, IEPCOHAJIbHBIE KOMITBIOTEPHI U JP.

- HOMHMHQJIBHBIM TOK - MaKCHUMajJbHBI TOK Ipu KoTopoM YT cmocoOGHO
JUTUTETIHHO paboTaTh, HE TEPSISI CBOIO pab0TOCTIOCOOHOCTh. CTaHIaPTHBIMU, HanboJee
YacTO HCIOJb3yeMbIMU 3HAYEHUSMH HOMHUHAIBHBIX TOKOB Y ]IT, mcrnonan3yembix B
ANEKTPOYCTAHOBKAX KUJIBIX U OOIIECTBEHHBIX 3AaHui sBiswotTcs: 10, 16, 25, 32, 40,
63A;

- mudpepeHnanbHbIil TOK - MUHUMAJIBHBIA TOK yTEUKH, npu KoTopom YT
MPOU3BEACT OTKIIIOUCHHE AIEKTprUuecKoit 1ienu. JuddepeHnmnanbHpiii TOK — 3TO 07HA
13 II1aBHBIX Xapakrepuctuk Y 1 T;

- HOMUHAJIbHOE HaNpsKeHHE — HanpsbkeHue cetu npu kotopom YT criocoOHO
JUTUTENIbHO paboTaTh, HE TEPsS CBOIO pabOTOCIIOCOOHOCTH;

- PO TOKA - TOCTOSIHHBIN WU EPEMEHHBIN;

- YCIIOBHBIN TOK KOPOTKOTO 3aMBIKAHUS — TOK KOTOPBIM KPATKOBPEMEHHO MOXKET
BbiepkaTh Y/IT 1o MoMeHTa moka He cpaboTaeT aBTOMAaTHYECKUN BBIKIIOYATENb,
YCTaHOBJICHHBIN JIJIS1 3aIIUTHI LIETTH OT KOPOTKOTO 3aMbIKaHUSI.

Bui6op VT nmpou3BoAUTCS IO CIEAYIOIIUM KPUTECPHSIM:

- 110 HOMUHAJILHOMY HaNpsKEHUIO U TUIY ceTh. HoMHHalIbHOE HampsKeHue
YT nomkHO ObITH 00JIbIIE TUO0 paBHO HOMUHAJIBHOMY HAMPSDKEHUIO 3aIUIIAEMOM
uM 1enu. s ognodasnoit cetu tpedyercst ayxmnonatocHoe YT, nis tpexdaznoi
CETU — YETBIPEXIIOIIOCHOE;

- 110 HoMUHaAJIbHOMY TOKY. CornacHo ITYD ucnons3oBanue YT B rpynmnoBbix
JUHUSX, HE HMMEIONIMX 3allUThl OT CBEPXTOKA, 0€3 OTOJHUTEIHLHOrO arapara,
o0ecrneunBaroIIero 3Ty 3alUTy He Jonyckaercs. M3 atoro cinenayet, uto nepen Y AT
JIOJDKEH CTOSITh aBTOMATHMYECKUM BBIKJIIOUATENb WJIM JIPYyTOW ammapar ¢ QyHKIUeH
3aIUThI OT CBEPXTOKA, IO TOKY KOTOPOTO HEOOXOIUMO BHIOMPATh HOMUHAIBHBINA TOK
VAT. Ilpu stom HOMuHanbHBIH TOK YT pomkeH ObITH Ooibllie JMOO paBeH
HOMHUHAJIBHOMY TOKY YCTaHOBJIEHHOTO JI0 HETO alapara 3ailuThl (aBTOMaTHYECKOTO

BBIKJIIOUYATENS WIIM JPYToro anmnapara ¢ (PyHKIMEH 3alUThl OT CBEPXTOKA);


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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- no gubdepeHunanbHoMy — TOKy.  CTaHAapTHBIMM  BEJIMYMHAMHU
nuddepennmanboro Toka YT semsarorcs: 6, 10, 30, 100, 300, S00MA. YT c
mudppepennmnansabiM TokoM 100, 300 u 500 MA mpUMEHSIOTCS 7S 3alUTHl OT
oXkapoB, ¢ nuddepernuanbapiMu TokaMu 6, 10, 30 MA - 1151 3aIIUTHI OT MTOPAKCHHUS

YCJIOBCKA JICKTPHUICCKHUM TOKOM.

cepus NpoM3BOAUTENL

HOMWHaNbHbIA TOK -‘/

811163 ’

HanpsXeHue 50 A ' B
\2308- 50ru cxema
an 30 MA J NoAKMNKYEHKA
RHqu)EPEHuMaanbM/ 0603Haqum;|
TOK
SD(@ fd _
/ {L
YCNOBHBIN TOK KB/ 7
TMN ¥30

ol

KHonka «TECT» TEMNEepaTypHblid AnanasoH
(cTaHpapTHas ot -25 go +40)

l nepeMeHHoro Toka

14 Tun A = ANA NyNbCUPYIOLWEro
M NOCTOSAHHOTO TOKa (M ANA CUHYCOMAanb-
’ S—— HOro NEPeMEHHOro ToKa)

19 s Tun B - ANA NOCTOAHHOrO TOKa (M

S ANS CUHYCOMAANBHOIO NEPEMEHHOIO
- TOKAa W ANA NYNbCUPYIOWEro NOCTOSH-
HOro TOKa)

1d
’ /’\k/\ Tun AC E - ANS CMHYCOWAANLHOTO

Pucynoxk 5. Mapkuposka YT

[Ipumensiemble Tunsl YT (QyHKIMOHANBHO [OJKHBI MpeaycMaTpUBaTh
BO3MOXXHOCTh MPOBEPKHU UX paboTocnocooHocTH, npoBepka YT (TectupoBanue) aist
KHWIBIX 00BEKTOB J0JKHA IPOBOJUTHCSA HE peXke OJHOIrOo pa3a B TPU Mecslla, 0 4eM
JIOJKHA OBITH 3aMKUCh B MHCTPYKLUHU MO SKCITyaTalluu NPeAIpUsTUsS-U3TOTOBUTEIS.

YcranoBka Y/IT, npeucTByrOmMX Ha OTKJIOYECHHWE, 3ampeniaercs i
AIIEKTPOIIPUEMHUKOB, OTKJIIOYEHHE KOTOPBIX MOXKET MPUBECTHU K OIMACHBIM
MOCJHEACTBUAM: CO3JAHHUIO0 HEMOCPEACTBEHHOW yIpo3bl Ui JKU3HHM  JIIOJEH,

BO3HHUKHOBCHHUIO B3PBIBOB, IIOKAPOB U T.II.



43

JIJisi cCaHUTApHO-TEXHUYECKUX KAOWH, BAaHHBIX M JYIIEBBIX PEKOMEHIYETCS
yctanaBiauBath YT ¢ HoMmuHanbHBIM AU depeHIInaTbHBIM OTKIIOYAOIIIM TOKOM 10
10 MA, eciu 111 HUX BbIJIETICHA OTACIbHAS JIUHUS, B OCTAIBHBIX CIydasiX, HAaIpUMep,
Ipy TPUMEHEHUH OJHOW JMHUHU I CAaHUTAPHO-TEXHUYECKOW KaOWHBI, KyXHHU H
Kopuaopa, ciuemyetr npumeHsaTh YT ¢ HomuHampHBIM auddepeHInaIbHbIM
OTKJIFOYAIONIUM TOKOM 110 30 MA.

Jns omHokBapTUpHBIX g0oMOB YJIT ¢ HoMuHanbHBIM auddepeHInaTIbHbIM
OTKJIFOYAIOUIMM TOKOM 10 30 MA peKoMeHIyeTCsl MPeayCMaTprBaTh JUIsl TPYIIIOBBIX
JIMHUAM, TUTAIONIUX IITENCEIbHbIE PO3ETKHM BHYTPU J0Ma, BKJIIOYAs [OJIBAJIbI,
BCTPOCHHBIC U MPUCTPOCHHBIC Tapakv, a TAaKKEe B TPYNIOBBIX CETSIX, MUTAIOIINX
BaHHbIE KOMHATBI, AYILLIEBBIE U CAyHBI. J{JI1 yCTaHABIMBAEMBIX CHAPYKH IITEICEIbHBIX
po3erok ycrtanoBka YJIT ¢ HomMuHanbHBIM JTud(EpEeHIINATBEHBIM OTKIIOYAIOIIM
TOKOM 10 30 MA oOs13areipHa.

B 3paHmsax moryt mpumenarsca Y30 Tuma «Ay», pearupyromme Kak Ha
IIEPEMEHHBIE, TAK U HA ITyJILCUPYIOLIUE TOKH TOBPEXACHUM, NI «ACy», pearnpyromue
TOJIBKO Ha IEPEMEHHBIE TOKU YTEUKHU.

Kax Buano u3 xonctpykuuu YT (ecnu peub uaer HE 0 KOMOMHHUPOBAHHOM
YCTPOMCTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB W MpHU JIOOOH CXeMe ero
NOAKIIOUCHUST  JIOJDKHA  OBITh  MpPEIycCMOTpeHa  oOs3aTelbHas  yCTaHOBKA
aBTOMAaTHMYECKOTO BBIKJIFOUATEIIS, A 3alIUThI, KaKk camoi ceTH, Tak U Y I T oT TOKOB
Neperpy3ku U KOPOTKOTO 3aMbIKAHUS.

Taxke HeoOxoauma mnepHoauyueckas IpoBepka pabotocmocodHoctn YT.
Cranpapramu [7, 8] ycTaHOBJIEHO TpeOOBaHME MO HAJUYHMIO YCTPOMCTBA MPOBEPKU
pabotocnocooHoctu YT (knomku). [IpoBepka paboTOCTIOCOOHOCTH OCYIIIECTBISETCS
HaxxatueM KHoONkd « TECT». IIpu ee Haxxatuu B Y /[T HCKyCCTBEHHO CO31a€TCsl TOK

YTEUKH, YTO JOJIKHO IMPUBECTU K OTKIIOUeHUI0 Y I T.

YcrpoiicTBa 3alIMTHI OT AYroBoro npooost uiam uckpenus (Y3 /111)
JyroBoii mpoOOW WM HMCKPEHHE — OJIMH W3 aBapUHHBIX I[0XKapPOOIMACHBIX
PEKHUMOB B JJIEKTPOCETSX.
B oTiinumne oT KOPOTKUX 3aMbIKAHUM, BO3HUKAOUIUN IPU HCKPOBBIX U TyTOBBIX
paspsgax TOK, OrPaHUYMBACTCS CONPOTUBICHUEM HAarpy3Kd, Ha KOTOPBIM HE
pearupyroT aBTOMaTUYECKUE BBIKIIOYATEIN, HO 3a CUET JJIMTEIbHOIO BPEMEHU €ro

IMPOTCKaHUsA, MOXKET IIPOUCXOJNUTH BOCINIAMCHCHUC U30JIAIUU ITPOBOJA.


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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OnHOil W3 TJIaBHBIX MPUYUH HCKPEHMs SBISETCS OOJIBIIOE MEePEXO0HOE
conpotusieHue (bIIC), B 00uxoae Ha3piBaeMOE TaKke «IJIOXUM KOHTakTom». [lpu
BIIC na nepexo/ie 3JIeKTPUYECKOro TOKa C OJJHOTO MPOBOIHUKA Ha IPYroi o0pasyercs
IIOCJIEN0BATENbHASA WIHA NApAJUICIbHAS MIEKTPUUYECKAs Jyra MEXAY MPOBOJAMH WIH
KOHTaKTaMH.

BIIC yacTo BO3HHMKaET BCIIEACTBUE 1€PEKTOB U MOBPEKICHUHN, MPOU3OIIESAIINX
U KCIUTyaTanuu obopynoBanus. Hampumep:

- TIOBPEXKICHUS M3OJAIUN KaOels TBO3IIMH, IITypyHaMu, 3aKUMaMU WU TIPH
MEXaHUYECKOM BO3JICUCTBUU JPYTUMH MPEIMETAMU;

- MOBPEXKICHUS U30JIAINM KaOenel rppl3yHaMu U JOMAITHUMHU KUBOTHBIMU;

- U3JIOM Kabens (MpoBoJia) MpU U3rMOaxX WM MPU MOCTOSHHBIX MEXaHUYECKUX
BO3JCHCTBUSIX;

- CTapeHUE€ W3O0JISLUM, MOBPEXKACHUS OT BO3ACHUCTBUSA TEMIEPATyphl, BJIATH,
JIPYTUX pa3pylarmux (HakTopos;

- YXyJUIEHUE KOHTAaKTa M3-3a OCIA0JIEHUs 3a)KMMOB, CTAPEHUS M OKHUCIICHHUS
IIPOBOJIOB U T.JI.

B noBpexnéHHON Kujie BO3HMKAET MAaJblil 3a30p, MPOOHBAEMBbI pabodnm
HaIpsHKEHUEM, TO3TOMY TOK 110 TAKOMY KaOeIto MPOJI0JKAET MPOTEKaTh, U OCTAETCA
0JIM30K K HOMHHAJIBHOMY 3HAYEHHUIO, a 3HAYUT, aBTOMAaTHUYECKUN BBIKJIIOYATEIh Ha

HEro HE pearupyer.

@) 3 €

Ccnabnernpid MexaHHMIBCHoR MepenasneH b HenonHoueHHbA

HOHTAKT NOBPERIEHHE rafiens KOHTAKT
wabena

a5 (@&

Aedext NMospemgeHne MexaHuueckoe NoBpemaeHue CrpyTHa meab v
wabena FPbI3YHAMMH NOBREMOEHKWE HAW CTapeHKe ANKMHHHER
HIONALMH WI0ARLMIA

Pucynok 6. Bo3MOXHbIe TPUUUHBI UICKPEHUS B 3JIEKTPOIPOBOJIKE
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B 3a30ope BO3HMKaeT AYroBOW pas3psill, COMPOBOXKIAIOIIMNCSI HHTEHCUBHBIM
BBIJICJICHUEM TEILIa, YTO MPUBOJIUT K JaIbHEUIIIEMY pa3pylISHUIO U30JISAIIUNA KaOes 1
€ro BO3rOpPaHUIo.

[Tpu GoTbIIIOM TIEPEXOAHOM COMPOTUBICHUH BOZHUKAET MTPOIIECC ITUKITNIECKOTO
oOpa3oBaHMS W TallCHUS DJICKTPUUECKOW MyTrH, IPOUCXOAHUT 3HAYUTEIHHOE U
JUTATEIIbHOE BBIICJICHUE TEIUIOBOW SHEprur. BO3HUKAIOT AJIUTEIbHBIE U YCTOMYMBBIC
TEIUIOBBIE PEKUMBI PAOOTHI DJICKTPUUECKUX IICNeH, BCICACTBHE YETrO MPOUCXOIUT
pa3pylIeHrEe U30JIAIMU U 3aIIUTHBIX 000JI0UEK, a TAKXKE MOCIEAYIOIIee BO3rOpaHue.

[To mexaHW3My BO3HUKHOBEHMS, PAa3JIMYAIOT IIOCIEIOBATEIbHBIA JTYTrOBOU

npoOoi, mapaieabHbIN 1yroBoil mpo0oil u JyroBoi mpoOo Ha 3eMITIO.

L (nuHua)
HATPY3KA
N (He#ATpanb) '
i
1
PE (zazemneHue) '

i - E _ E E B B E E E BB B BB B B O = N = .

Pucynok 7. Mexanu3M BO3HUKHOBEHHUSI TyTOBBIX MPOOOEB

[Tog mocnegoBaTeNbHBIM JTYyTOBBIM MPOOOEM TOHUMAETCS AJIEKTPUUECKUI
po0oil M30MIAIMK (UM BO3AYIIHOTO MPOMEXYTKA), MPU KOTOPOM TOK MPOTEKAET
yepe3 Harpysky 1enu, 3ammuimaemoint Y3JII1. IlociaenoBaTenpHbIN yroBol MpoOoid
BO3HUKAET, ITPEXK/IE BCETO, B PE3YJIbTATE MOBPEXKACHUS ITPOBOIA UJIU NOTEPU KOHTAKTA
B IOCJIEIOBATEIBHOCTH C Harpy3kou. B 3Tux ciydasx, BeJIMYMHA TOKAa MEHbBIIE, YEM
pabounii  TOK, M  aBTOMAaTHYECKUE  BBIKIIOYATEIM WM  BBIKIIOYATEIH
niddepeHIInaIbHOr0 TOKAa HE CIIOCOOHBI ONPEACIINTh HEUCIIPABHOCTh U OTKIIFOYUTH
3alIMIIAEMYIO LIETb.

[TapannenbHblil AyroBoi mpooOoi - 3T0 MpoOoil, TpU KOTOPOM TOK MPOTEKAET
MEXJy AaKTHUBHBIMU TMPOBOJHUKAMH, TapajuieibHO 1enu Harpy3ku. [Ipo0oit
COMPOBOXK/IACTCS TIOSIBJICHUEM AJIEKTPUUECKOU JTYTH, CIOCOOCTBYIOIIEH 3aMBIKAHUIO

MPOBOJHUKOB. BenmnunHa Toka mpH mapauiebHOM TPO0O0e OMpenesseTcs MOJTHBIM
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CONMPOTHUBJIEHUEM IIeNU. B 3aBUCHUMOCTH OT TOro, Kakoil HOMUHAJIbHBIM TOK MMEET
aBTOMATHYECKUN BBIKIIIOYATEINb, MPOUCXOAUT (WJIM HE MPOUCXOIUT) OTKIIOUCHHUE
nenu. [lpm 3arpyOneHHON ycTaBKke TOKa cpalOaThiBaHHs aBTOMAaTHYECKOTO
BBIKJTIOYATENS OTKIIFOYCHHUE 1IETIH TPOUCXOIUT C 3aEP>KKOH.

JlyroBoii mpo0oii Ha 3eMJTI0 — 3TO TPOOOH, TPU KOTOPOM TOK MPOTEKAET MEKITY
aKTUBHBIM IIPOBOJTHUKOM M 3eMJIEH B pe3yJibTaTe 3aMbIKaHus (ha3HOTO MPOBOIHMKA HA
3eMJTIO WJIM Ha 3JIEMEHT JIEKTPUYECKU CBSI3aHHBIN C 3eMJICH.

YcerpolicTBo 3amuThl 0T AyroBoro mpobos (Y3/II1) — HOBBIN Kacc ammapaToB
3alIUTHl DJEKTPUUECKON CETH, MpEeAHA3HAUYCHHBIM, B OTJIMYHE OT JPYTHUX BHUIOB
AIIEKTPUYECKUX 3alIUT, UCKIIOYUTEIBHO U MPEeIyNpexaCHUS U MPeAoTBpaIICHUs
M10KapOB, BO3HUKAIOIINX U3-3a IYyTOBOT0 NMpo0os (UICKpEHNUs).

HekoTopeiMu pa3paOoTuvKamMM 3TUX M3AETUN NPUMEHSETCS TakXKe TEPMUH

«YCTPOMCTBO 3alIUTHI OT UCKpeHus» (Y3Uc).

|~
<0

Pucynox 8. [IpuMepsl yCTpONUCTB 3aIUTHI OT TyTOBOTO MPOOOS pa3IMUHbIX
MPOU3BOAUTENIEN
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Y311 HOCUT UCKITFOYUTEIBHO TPOTUBOIIOKAPHOE Ha3HAYEHUE.

OcHoBHOM  3amauert  Y3/[II  sBnsieTcs  CBOEBPEMEHHO  PACHO3HATH
BO3HMKHOBEHHE  I0XKapOOMAacHOTO HMCKPEHUS W OTKIIOYUTh  3AlIUIIAEMYIO
AIEKTPUYECKYIO LEMb.

V3T CcKOHCTPYMpPOBAHO TaK, YTOOBI OMPEICIHUTH IOSBICHUE JTYTOBOTO
(MCKpOBOT0) pazpsiia U NpepBaTh KOHTYp €mIi€ Imepei TeM, Kak SHEprus B MecTe
HEHUCNPABHOCTHU JOCTUTHET 3HAYEHU, BEAYIINX K BOSHUKHOBEHHUIO TTOXKapa.

V3II obOecneunBaeT aBTOMAaTUYECKYIO JUArHOCTUKY KOHTPOJIUPYEMOM
AIEKTPUYECKOM LENU W NPU BO3ZHHMKHOBEHWM HCKPEHUs OTKIIOYAET €€ OT 0OIIen
MATAOUIEN CETH.

Takum o0pa3zoM, Leab NPUMEHEHUS 3TUX YCTPOMCTB — 3TO MpEeayNpexIeHNe
II0’KAPOB, BO3HHMKAIOIIWX B IOMEIICHUAX, 3JaHUSAX M COOPYXKEHUSAX IO IPUYHHE
HEUCITPAaBHOCTH 3JIEKTPOOOOPYAOBaHUS, MPOSBISAIOMIECHCS B BHJIE AYTOBOro Mmpooos
(uckpeHus).

bonpmmmacTBO  Y3/III  HMCMONB3YyIOT CXOXKHE MPUHLMIBI  OOHAPYKEHUS
II0’KAPOOIIACHOIO0 HCKPEHHMSI B CETHU. YCTPOWCTBO AaHAIM3HPYET COBOKYIHOCTH
[IapaMEeTPOB TOKA W HAIPSDKEHUS CETH, XapaKTEPHBIX U1l HWCKPEHHsS: BEIUYHUHY,
dbopMy, NOISIPHOCTH, MPOJIOJKAUTETLHOCTh U TEMIT CJIEJOBAHUS CKAYKOB. DTH CKAUKU
U J1aloT uHdopmaluio, oopadaTbiBaeMy0 MOJyJieM 00paOOTKH CHUTHAJIOB B COCTaBE
Y3 /111. BennunHa Moay4eHHOTO CUTHAJIA CPABHUBAETCS € 3aJaHHBIM 3HAYCHUEM U IIPU
KOKJIOM TMPEBBIIIEHMH O3TOT0 3HAYEHUS IOJAETCS HWMILYJIbC PETUCTPUPYEMBIN
HakonureneM. IIpu NOCTHKEHHH B HAKONMTEJNE YCTAaHOBJIEHHOTO YHMCIIA UMITYJIbCOB
3aJIaHHOTO YpPOBHA MNOAPAN (OPMHUPYETCS CUTHAJ, OTKIIOYAIOMIMKM 3alMIaeMyo
JIMHUIO.

Baxnoit xapakrepuctukor Y3/II, sABnseTcs mOMEX03allMIIEHHOCTh, T.€.
OTCYTCTBUE HEXKEJIATENIbHBIX (JIOKHBIX) cpabaThiBAaHUN TpU  BKJIIOYEHUU B
3alUIIAEMYI0 LENb Pa3InYHbIX 3JIEKTPOIPHUOOPOB, HAIPUMED, MBLIECOCA, UCTOUYHUKA
NUTAaHUS C OJJIEKTPOHHOM KOMMYTAIlMel, ABUTaTells KOHIAEHCATOPHOTO IIycKa,
AIIEKTPOHHBIX PETYISATOPOB (TUPUCTOPHOIO THUIA) CUJIbI CBETA, (PIIyOPECLIEHTHBIX U
TaJIOTEHOBBIX JIAMII, & TaKXK€ «HOPMAJIbHO MCKPSIIMX» PYUYHBIX DJIEKTPOOBITOBBIX
WHCTPYMEHTOB C JBUTATEJISIMU KOJJIEKTOPHOTO THUIIA UCKPEHHE B KOTOPBIX SIBISETCS
JOIYCTUMBIM, HAIPUMED JPEJIb.

CTOUT OTMETUTh, YTO OTAEJIbHBIE AJIEKTPUUYECKUE YCTPOMCTBA CaMH MOTYT

IrCHCPHUPOBATE BBICOKOYACTOTHBIC MW CPCAHCYACTOTHBLIC IIOMEXH, KOTOPLIC 6Y)1YT
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pacno3HaBatbcsa Y3/II kak uWCTOYHMK HCKpeHusi. Hampumep, THUPUCTOpPHBIE
perynsitopbl ¢ ($a3oBbIM yIpaBlieHHEM 0e3 MOMEXONOAABISIONUX (QUIBTPOB;
pa3IuYHbIE YCTPOMCTBA, T€HEPUPYIOIINE BBHICOKOYACTOTHBIE MOMEXH IMOBBIIIEHHOIO
YPOBHsI, CYHUIECTBEHHO NPEBBIIIAIOIINE HOPMBI Ha momexosmuccuro. Ilpu Hammuum
MEPEUYUCIICHHBIX YCTPOICTB, MPUXOAUTCS JIUOO OTKA3bIBaThCA OT mpuMeHnenus Y3111,
yBEJIMYMBasi PUCKU BO3TOpaHUM OT HCKpeHus, nubo oTkirodarh Y3/I1 Ha Bpems
UCIIOJIb30BaHUsl YCTPOMCTB, SABJSIOIIMXCS TE€HEPATOPAMU BBICOKOYACTOTHBIX U
CPEIHEYaCTOTHBIX MIOMEX.

OcHoBHBbIMU XapakTepuctukamu Y 3 /(11 sBusrorcs:

- HOMUHAJBHBIM TOK - MaKCUMaJbHbI TOK npu kKotopoMm Y3JIII crmocoOHO
JUIUTEIBHO paboTaTh, HE TEPSIS CBOIO pabOTOCIIOCOOHOCTh. B OCHOBHOM BBINTyCKatOTCA
B IISITH MOAU(UKAIIUAX, B 3aBUCIMOCTH OT HOMHHAJIBHOTO ToKa: 16, 25, 32, 40, 63A;

- HOMHUHAJBHOE HAINPSIKEHUE — HAIpPsHKEHHE ceTu Ipu Kotopom Y3JIII
CIIOCOOHO JTUTENBHO pab0TaTh, HE TEPSSI CBOIO PA0OTOCTIOCOOHOCTE;

- YCJIOBHBIN TOK KOPOTKOTO 3aMbIKaHUS - TOK KOTOPBIA KPATKOBPEMEHHO MOXKET
BoiiepkaTh Y3/I1 1o MoMeHTa moka He cpaboTaeT aBTOMATHUYECKUIN BBIKIIOYATENb,

YCTaHOBHCHHBIﬁ JJIL 3allIUTBI HCIIKM OT KOPOTKOI'O 3aMBbIKaHHM .

3

/4
2308~ 50MU —

2A
lnc1 6 KA

jarpysxa N

| ‘ ‘ . Jl

1 — U3roTOBUTEND; 2 — MOJIEIIb; 3 — HOMHUHAJIBHOE HAIIPSKEHUE; 4 — 4acToTa; 5 — HOMUHAIBHBIN
TOK; 6 — YCJIIOBHBI TOK KOPOTKOTO 3aMbIKaHUS; 7 — CXeMa MOJKIIIOUEHHS; 8 — CXeMa UHIUKAIUN
COCTOSIHUS pubopa

Pucynok 9. [Ipumep mapkupoBku Y3111
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Bui6op Y31 npou3BOaUTCS MO CASAYIOITUM KPUTEPUSIM:

- 10 HOMHHAJIbHOMY HanpsbkeHuto. HomuHaneHoe Hanpsbxkenue Y311 nomxHO
ObITH OOJIBIIIE JINOO PAaBHO HOMHUHAIFHOMY HAMPSKEHUIO 3alUINAEMON UM LIEMH;

- 1m0 HOMHMHaJIbHOMY TOKy. Y3JIII He 3ammMinaer 3JeKTPUYECKYIO CEThb OT
neperpy3ku U TOKOB KOpOTKoro 3aMbikanust. [Tloatomy nepen Y31 nomkeH cTosITh
aBTOMATHUYECKUN BBIKJIIOYATENb WM JAPYyrod ammapaT ¢ (QyHKIUMEH 3aiuThl OT
CBEPXTOKA M0 TOKY KOTOPOT0 HEOOXO0IMMO BbIOMpaTh HOMUHAIBHBIN Tok Y3IL. [Ipu
3TOM HOMHUHaNIBHBIN TOK Y3II nomken ObITh Oosible JIMOO paBeH HOMHUHAIBHOMY
TOKY YCTaHOBJICHHOI'O JI0 HEro ammnapara 3al[uThl (aBTOMATUYECKOrO BBIKIIOYATEIS
WIN JPYToro anmnapara ¢ pyHKIHen 3alUThl OT CBEPXTOKA).

Taxoke ipu Be16ope Y3/III crienyetr oOpatuth BHUMaHUE HA HATMYUE (DYHKIUH
IpOBEPKU pabOTOCIOCOOHOCTH ycTpolcTBa. HekoTopble MPOM3BOAUTENN OCHAILAIOT
Y3111 kHONKOW IPOBEPKHU, OTAEIBHBIE MPOU3BOJUTENIN B KOMIUIEKTE C YCTPOUCTBOM
IIOCTABIAKOT CPEACTBO KOHTPOJIA B BHUAE ABTOHOMHOW BWJIKHM, IO3BOJISIOLIEH
UMUTHUPOBATh HMCKPOBBIE pa3psibpl, U TaKUM OOpa30M OCYIIECTBIATh KOHTPOJIb
(YHKIMOHUPOBAHUS W3JEIUsl U ONpPEJEICHUE 30Hbl €ro JAEHCTBUS, YTO SIBISETCS

HCCOMHCHHBIM ITPCUMYIICCTBOM TAKHX allllapaTOB.

Pucynoxk 10.IIpumep Y3II B kOMIJIEKTE CO CPEACTBOM KOHTPOJISI 30HBI
(GyHKIMOHUPOBAHUS

VYceranoBka Y3/III B rpynmoBbIX CETSX MUTAHUS CHCTEM IMPOTHUBOIOXKAPHOMN
3alIUTBl U B DJICKTPOYCTAHOBKAX MEIMIIMHCKOTO HA3HAYCHMS, MOMICPKUBAOLINX

KU3HCACATCIIbHOCTD 6OJ'IBHBIX, HC OOITYyCKacTCA.


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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VY3/II aBnsieTcst enie OAHUM BUAOM 3AIIMUTHI AJIEKTpUUYECKUX 1eneil. OHo He
3aMeHsieT co0OW Jpyrue ammaparbl 3allUThl M HE OTMEHSET HeoOXOJAUMOCTHU
INPUMEHEHUS B JIEKTPUYECKHUX LENSAX aBTOMATHYECKUX BBIKIIOYATEIEH U yCTPOUCTB
3aIUTHOTO OTKJIIOUEHUS AU PEpeHITNaTbHOTO TOKA.

V3II pexkoMeHayeTcsl YCTaHaBIMBATH B OTACIBHBIX TI'PYIIIOBBIX JUHUAX
MUTaHUs OCBEIICHUS U IITENCEIbHBIX PO3ETOK MOCTE IPYTUX anmnapaTos 3amuThl (AB,
YAT).

VYcranoka Y311 3anpeniaercst B IMHUSAX CUCTEM MPOTUBOIOKAPHOM 3aIUTHI,
a TaK)Ke AJIEKTPOIPUEMHHUKOB, OTKIOYEHUE KOTOPBIX MOXET MPUBECTH K OIACHBIM
NOCJIEICTBUASIM:  CO3/IaHUI0 HEMOCPEACTBEHHOM yrpo3bl Uil JKM3HU  JIIOJEH,

BO3HHUKHOBCHHUIO B3PBIBOB, IIOKApPOB U T.[.

YcrpoiicTBa 3alIMThI OT nepeHanpsixeHus cetu (Y3II)

[Tepenaabl HANPSKEHUS B SJIIEKTPUUECKON CETH SIBIIAIOTCS OJHOM U3 OCHOBHBIX
NPUYUH BBIXOJIAa M3 CTPOSI DJIEKTPUUECKUX MPUOOPOB, B OTHEIBHBIX CIIydasx
NPUBOJAIIMX K MoXkapy. OcoOEHHO OCTPO BOIPOC 3alIUTHI AJIEKTPONPHOOPOB OT
MEPEIAJOB HAINPSHXKEHUS CTOUT B JKWIbIX MHOTOKBAPTUPHBIX JIOMax CTapou
MMOCTPOMKH, A& TaK K€ YACTHBIX >KWJIBIX JOMax IMOJKIOYECHHBIX K CTapbIM JIMHUSIM
AJeKTponepeaay.

YCTpOUCTBO 3alIUThl OT MNEPEHANPSHKEHUS WM PEie HANpsHKEHUST — 3TO
anmapar  3alluThbl, OCYIIECTBIISIIOIIMA  HENPEPHIBHBIA  KOHTPOJIb  BEJIWYHHBI
HaIPsDKCHUS TTUTAOIIECH CETH C IIEIbI0 00SCIIeUeHHs OTKIIIOUEHUS HAarpy3KH B clTydae

BbIXO0/Jld 3BHAYCHUS HAIIPSAXKCHHA 34 YCTAHOBJICHHBIC ITPUACIIBI.

Pucynok 11. IIpuMepsl yCTpOKCTB 3allIUTHI OT MEPEHANPSHKEHUS PA3IMUHbBIX
MIPOU3BOAUTENEN
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Hasnauenue Y311 3akitouaercs B 3aluTe 3JIEKTPOOOOPYAOBAHUS OT MEPENaIoB
HaIpsHKEHUS! CETH KOTOPbIE MOTYT BO3HUKHYTH B CJIEJICTBHE Pa3IUYHBIX (PAKTOPOB
TaKMX Kak OOpbIB HYJIS, IEPEKOC (a3 U T.A.

Kak mpaBuiio, Y3II cocTouT u3 JBYX OCHOBHBIX OJIOKOB: M3MEPUTEIBLHOTO U
VCIIOJTHUTEIIBHOTO.

IIpu momaue na Y/III HampspkeHUs U3MEPUTENIBHBINM OJIOK OINpeneseT ero
BeJIMUMHY. Ecnu m3mMepeHHOe 3HaueHUE HaIpSHKEHUS AJIEKTPOCETH HE BBIXOJUT 3a
YCTaHOBJICHHBI B HACTPOWKAaX IUANa3oH 3HAYCHHH H3MEpUTEIbHBIA OJOK MOjaeTt
CUTHAJ Ha HWCIOJHUTENbHBIN OJOK (pene) KOTOPBIA 3aMbIKaeT CHIIOBOM KOHTAaKT,
BKJIIOYasi TEM CaMbIM Harpy3Ky B CETb.

Taxkum o6pazom, YII ocyiecTBisieT HEMPEPhIBHBIN KOHTPOJIb HAMPSIKEHUS
AIEKTPOCETU. B ciydyae CHMXKEHHUSI HAIPSDKEHUSI HUXKE YCTAHOBIIEHHOI'O OPOra WIIH
MOBBIIICHNS BBILIE YCTAHOBJIEHHOTO B HACTpOMKax IMOpora M3MEpPUTENbHBIA OJIOK
MTHOBEHHO TIOJJa€T CUTHAJl Ha UCHOJHUTEIbHBI MeXaHu3M (pese) KOTOpbId
OTKJIIOYAET DJJEKTPOYCTAaHOBKY OT ceTh. [locime BOCCTaHOBIIEHHS 3HA4Y€HUs
HampsDKEHUsT 10 JIONYCTUMOTO — 3HAYEHMs, W3MEPUTENbHBIA  OJIOK  4Yepes
YCTAaHOBJICHHYKDO B HACTPOMKAaxXx BBIACPKKY BpPEMEHH NOAACT CUTHAJI Ha
VCIIOJTHUTEIIbHBIA MEXaHU3M, KOTOPBIM BHOBb BKJIFOUAET HATPY3KY.

CyIIecTBYIOT CIEAYIONIUE TUIIBI PEJIE HANPSKECHUM:

-TI0 THUITY 3JIEKTpOoceTU: o iHO(ha3HbIe U TpeX(asHbie;

-0 croco0y YCTaHOBKH: CTallMOHApHBIE U TiepeHocHble. [Ipu yctanoske Y311
BO BBOJIHOM JJIEKTPOIIUTKE OOECIEUYMBACTCS 3allliTa BCEHM AJIEKTPOCETH U BCEX
ANEKTPONPUOOPOB, MOAKIIOYeHHBIX K Hel. [lepenocubie Y3II mpumeHnstoTes, Koraa
€ro yCTaHOBKA B IIIUTKE 3aTPyHEHA WM HEOOX0IUMO 00€CTIEYUTh 0COOBIE HACTPONKH
M0 HAMPSKEHUIO CETH JIJIS1 KOHKPETHOTO 3JIEKTPOOOOPYI0BAHUS.

B nHacrosmiee BpeMs CylIECTBYIOT YCTPOMCTBA 3aLUTHI OT IIEPEHAIIPSIKEHUS C
KOMOWMHUPOBAaHHOM 3aIlIUTON, TaK HA3bIBAEMBIE BOJIbT-aMIIEPHBIE peJie, KOTOPHIC
KOHTPOJMPYIOT KPOME HAIPSDKEHHUs CETH, €Ile U TOK B CETH, 3alIUIIAs TEM CAMBIM
CETh, KaK OT NEPENANOB HAMNPSHKEHUS, TAK U OT MEPETPY3KH, T.€. JONOJHHUTEIBHO
BBITIOJIHSAET (DYHKIIMIO OTPAHUYUTEIISI MOITHOCTH.

HeoOxoaumo 3HaTh, 4TO BOJIBT-aMIIEPHOE pelie He 00eCIeunBaeT 3alluTy CeTU
OT KOPOTKOTO 3aMbIKaHUSI WU HE MOXET 3aMEHUTh CO00N aBTOMATHYECKUN

BBIKJTIOYATCIIb.


https://elektroshkola.ru/obshhie-voprosy/obryv-nulya-v-trexfaznoj-seti-prichiny-i-posledstviya/
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Baxunoi xapakrepuctukoit Y311 ABisieTcsi HOMUHAIBHBINA TOK.

HomunanpHbiii TOK — 3T0 TOK, KOTOphIM Y3II crocoOHO mporyckaTh uepe3
ce0s B T€UCHHE ATUTEIFHOTO BPEMEHH COXPAHSISI IPU 3TOM CBOIO pabOTOCIIOCOOHOCTb.
CranpapTHbIMHM, HauOoOJIee PACIPOCTPAHCHHBIMU 3HAYEHUSMH HOMHUHAJIBHOTO TOKa
V3II ansroresa: 10; 16; 25; 32; 40; 50; 63 A.

Homunanshseiii Tok Y311 onpenensiercss o cymMmMapHOMY TOKY Harpy3Kd HIIH
MOIIIHOCTH BCEX JIEKTPOMPUOOPOB, MOJKIIOYAEMBIX B 3aIIUIIIAEMYIO CETh.

[TonyunB paccunTaHHOE 3HA4YCHHWE TOKa, BeIOMpaeM Y3II ¢ Ommkadmmm
OOJIBIIIMM CTaHAAPTHBIM 3HAYEHHEM HOMUHAIBLHOTO TOKA.

HeoOxoaumo yuuthiBaTh, yTo Y3II HE 3amummiaeT 3J€KTPOCETh OT TOKOB
Neperpy3ku M TOKa KOPOTKOIO 3aMblKaHUs, modTomMy camo Y3II nomkHO OBITH
3alIMIIEHO OT HMUX YCTAHOBJICHHBIM IIOCJIENOBATEIIBHO C HUM aBTOMAaTHYECKUM
BhIKIIIOYaTeseM. [loatomy HoMuHanbHbIA TOK Y311 HE0OXOAUMO MPUHUMATH UCXOMAS
Y3 HOMUHAJIBHOTO TOKAa aBTOMATHYECKOTO BBIKIOUATENs. [Ipn 3TOM HOMHHAIBHBIN
ToK Y3II nomxeH ObITh 00JIbIIIE WM paBEH HOMUHAIIBHOMY TOKY YCTaHOBJIEHHOTO JI0
HEr0 aBTOMaTUYE€CKOT'0 BBIKJIIOYATES.

V3II MOryT HIMETh HECKOJIBKO HACTPOEK:

- ycraHoBka mopora cpabatsiBaHus Y3II mo makcuMaibHOMY 3HAYEHUIO
HanpsokeHust (Umax) - ycTaHaBIMBAaeT MAaKCUMAJIbHO JOMYCTUMOE 3HA4YCHUE
HANpsDKEHUST DJIEKTPOCETH, TMPEBBINIEHUE KOTOPOrO0 TMPUBEAET K OTKIKOYEHHIO
Harpys3Ku;

- ycraHoBka mopora cpabOateiBanus Y3Il mo MuHMMaIbHOMY 3HAYECHUIO
HanpspkeHus: (Umin) - ycTaHaBIMBAaeT MHUHUMAIBHO JIOMYCTUMOE 3HAYE€HHE
HaNpsDKEHUST DJIEKTPOCETH, CHWDKCHUE HANPSOKEHHWS HUXKE JAaHHOTO 3HAYCHUA
MPUBEAET K OTKIIOUEHUIO HATPYy3KHU;

- YCTaHOBKA BPEMEHHM 3aJI€pKKH BKIIOUEHUS — Bpems, yepe3 Kortopoe Y3II,
IIOCJIE OTKJIFOUYECHUSI HATPY3KH, IOBTOPHO €€ BKJIFOUUT IIPU BOCCTAHOBJICHUN 3HAYCHUS
HanpsDKEHHWST CETM B YCTAHOBJICHHBIX IIpefenax. Bpems 3aaepkKu BKIIOUYEHUS

AIEKTPONPUOOPOB BHIOUPAETCS B COOTBETCTBUM C PYKOBOJICTBOM MO IKCILTyaTaIHH.
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Perynarop mMakcmMmansHOrO
e
BpeMeHH aBTOMATHIeCKOTO 5 230/

HATPpAXeHHA OTHJIKNTeHHA.
BEIKOYMEHHAA [IOCJIEe SABAPHHA. 220

Peryaarop mummmMansgoro
HATIPAXKEHAA OTKTIOIeHAA.

Kaesmner nogrmoaennsa
HAarpy3KH

Pucynox 12. [Ipumep MapKUpOBKH YCTPOMCTBA 3alIUTHI OT MEpeHANpsKeHus (pere
HaIPSHKEHUS )

KonuyecTBo U crmocoObl HACTPOMKK MOTYT OBITh PA3JIMYHBI JJIsI PA3HBIX TUIIOB
V3II. O6wuno, HacTpoiika VY3II ocymecTBiasercss ¢ TOMOIIBIO ITOBOPOTHBIX
PEryJIMPOBOYHBIX PYUEK.

CpaBHeHHE alapaToB 3alllUThl AJIEKTPUUYECKOM CETH M0 OTKIHOYAIOIIeH
CITIOCOOHOCTH

PaccmoTpum pasnuily B paboTe M BO3MOMKHOCTSIX OTKIIOUEHUS Pa3TUYHBIX
anmapaTroB 3allUThl JJIEKTPUYECKHX Lieneil. B HacTosimiee Bpemsi, €CTb MHOIO
KOMOWHUPOBAHHBIX YCTPOUCTB 3aIUTHI AIEKTPUUECKUX CETEH, T.€. COBMEIIAIONIUX B
ceOe HECKOJIBKO 3alllUTHBIX (PYHKIIUMA. 3/1€Ch MBI pACCMOTPUM HE KOMOWHUPOBAHHBIC
anrmapathl 3allUThl, BBITIOJHSIONINE TOJIBKO OAHY (QYHKIIUIO.

[IprunHamMu MOXKapoB OT 3JIEKTPOYCTAHOBOK MOTYT SIBIIATBHCS: KOPOTKOE
3aMbIKaHUE, TIeperpy3ka, TOKHM  yTEUKH, JyroBble TmpoOou  (MCKpeHue),
MEepEHAINpPsKEHUE.

JIns  3amuThl  DJIEKTPUYECKUX CeTel, B HACTOAIIEEe BpeMsl, SBISIOTCS
oOsi3atenbHbIMU K TipuMeHeHnio AB u Y/IT. OTtu anmapaThl 3apeKoMeH10BaIA CceOs

KaKk HaJIexXHble W d3(PQeKTUBHBIE CpEICTBAa MPEAOTBPAIICHUS IOXapoB OT
AJIEKTPOYCTAaHOBOK.
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AB 3ammmaer SJeKTPUYECKYH0 CETh OT TOKOB KOPOTKOIO 3aMBIKaHHUS U
NIEPETPY30K AIEKTPUIECKOU CETH.

VAT 3ammmaer dJIEKTPUYECKYI0 CE€Tb OT II0XKapoB B pE3yJbTaTe
BO3HUKHOBEHUS TOKOB YTEUKH.

Crnenyer OTMETUTB, YTO B HACTOSIIIEE BPEMs 3aIUTY OT MHOTMX HETaTUBHBIX
(akTOpOB, BBI3BIBAIOLIMX BO3TOpPaHME B JJEKTPUUECKUX CETAX, BMECTE C
npumenenueM AB n Y/IT, oT4acTu pemaroT OpraHu3aluOHHBIMU MEPOIPUATUIMH,
IIPOU3BOIUMBIMU Ha JTaIle IPOCKTUPOBAHUS ANEKTPUUECKUX CETEH, IPU UX MOHTAXKE
U [IpH 3KCIUTyaTanuu. Mcrnonb3yoTes Takue Mephbl, Kak 3a3eMJIEHUE, YKIaaKa Kadess
B KopoOa, YBEJIMYEHUE pACCTOSHUA MEXKIY [POBOJHUKAMH, IPUMEHEHHE
CHELMATIBHBIX COCIMHUTEIBHBIX YCTPOUCTB (KJIEMMHBIX KOpOOOK U Ap.) U T.A. s
3aIIMUTBI OT MEPErpPy30K IPOU3BOIAT MPABUIIBHBIA pacyeT DJIEKTPUUECKUX CETEU U
Harpys3KH.

Onnako AB u YT uzHayanbHO HE ObLIM MPEeIHA3HAYEHBI JIJIS1 PACIIO3HABAHUS
VCKPEHUS U OTKJIKOYEHUS LIENU B CIIy4ae ero NnosBiIeHUs. VIckpeHue He pacrno3HaeTcs
AB wm YT, NOCKOJIBKY NP UCKPEHNUU HE ITPOUCXOAUT HHU YBEIUYEHHUE CPEIHErO
3HAQYECHUSA TOKA B LU, HU €r0 yTeUYKa Ha 3eMJIIO.

[Ipr mocienoBaTelbHOM HMCKPEHUHM IIOJHOE CONPOTHUBIIEHUE «ILIOXOTO
KOHTAKTa» YMEHBIIAET TOK HArPy3KU U JIEPKUT ITOT TOK HUKE NOPOra OTKIHOYEHHUS
AB. COOTBETCTBEHHO, 3TH CPEACTBA 3AIIUTHI OT HETATUBHOI'O JIEHUCTBUS BBICOKOTO
3Ha4YeHUsl TOoKa He cpabarbiBatoT. [Ipu mapanienbHOM UCKpeHHHM MexTy (a3oi u
HEUTpPAJIbHBIM IIPOBOJOM TOK OIPaHUYEH [IOJHBIM CONPOTUBICHUEM LENU WU
cpabateiBanue AB u YT 3aBUCHUT OT CTENEHN UCKPEHUS, OJIHAKO B MOJHOW Mepe He
rapaHTUPYETCs.

COOTBETCTBEHHO, PEILICHHUE 3aJa4M PACIO3HABAaHUSA HUCKPEHUS U OOecrieUeHUs
3alUTHI OT I0’KapOB, BEI3BAHHBIX HCKPEHUEM, JOJHKHO 00€CeUNBaThCSI HOBBIM TUIIOM
YCTPOMCTB, (QYHKIMOHAIBPHO U TEXHUUYECKH OPUEHTHUPOBAHHBIMU Ha TaKylO 3ajauy.
Takum yctporictBom siBisgercst Y311

V3II 3amuimaer 3J€KTPUYECKYI0 CE€Th OT MO0XKapOOMACHOTO MPOSIBICHUS
JIyTOBOT'O MPO00s (MICKPEHHUS).

Eme omaum (dakTtopom, KOTOpHIH MOXKET TMPUBECTH K TIOXKApy OT
AJIEKTPOYCTAHOBOK, SIBJISIFOTCSI KOJEeOaHWs HANpsSOKEHUs] DIIEKTPUYECKOW CEeTH.
[IprueM, OMacHOCTh MOXKET HECTH KaK MOBBIIIEHHOE HAIIPSYKEHUE, TaK U IIOHUKECHUE

HaIIpsKCHUS.
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AB, YAT, Y3II He 3amuIarT 3JeKTPUIECKYIO CETh OT OMACHBIX KOJICOaHMI

HaIpsHKEHUs ceTH. DTy 3a1a4y BeinoiaHseT Y 311.

V3II 3amuniaeT 3JIeKTPUYECKYIO CETh OT KOJIEOaHUN HaNpsHKEHHs, KOTOpBIE

MOTYT IPHUBECTH K BBIXOJY U3 CTPOS JIEKTPOIPUOOPOB M UX BO3TOPAHHUIO.

(I)yHKIII/IOHaJ'IbHI)Ie BO3MOKHOCTH anmapatroB 3alIUTHBI JJICKTPHYCCKHX

CeTell.

Tabmnuma 6

(DYHKHI/IOHaJIbHBIe BO3MOKHOCTH aIlIrapaToB 3alIUTHI 3JICKTPUICCKUX ceTen

AnnapaT 3alMUTBI

Yerpoiicrso YcrpoiicTtBo
ABapuilHbIN . | YerpoiicTBO 3a1IMThI |  3aLUTHI OT P
CHHM ABTOMaTHYeCKH I 3alUTHI OT
P nngpepeHuaIbLHOTO AYroBOro
BBIKJIIOYaTe1b (AB) nepeHanpsKeHus
Toka (YT) npooost (V310
(Y3AII)
He
Kopotkoe OobecneunBaer He oGecneunBaer He o6ecnieunBaet
obOecrnieunBaeT
3aMbIKaHUE 3almTy 3alUTy 3aluUTy
3alIUTy
He
O0ecneunBaer He oGecneunBaer He obGecrieunBaer
[Teperpyska - SamHT obecrieunBaeT SamHT
y Y 3alUTY Y
He
He oGecnieunBaer O0ecneunBaer He oGecneunBaer
YTeuka Toka SanmT - obOecrnieunBaeT sanmT
Y y 3aIIUTy Y
Hyrosoi
npobou He obecnieunBaet He o6ecnieunBaet ObecneunBae | He oOecreunBaer
MOCJIEI0BATEIbH 3allUTy 3allUTy T 3alIUTY 3aIUTy
BIN
He B nmosiHOM Mepe
obOecnieunBaeT
TOBOM 3aLLUTY.
Ay . Y He o6ecneunBaer ObecneunBae | He obecneunBaer
npooou MoxeTt cpaboTaTh
. 3alUTy T 3alUTY 3aIIUTy
napayuIenbHbIH CJIMIIKOM TI03HO
(pu orpaHUYEHHOM
toke K3)
He B nonnoM mepe N
He B monno# Mepe
obecrieynBaeT
. obecrieunBaer
[yrosoit 3amuty. Moxer
. 3aIuTYy. ObecneunBae | He oOecreunBaer
npoboit CpaboTaTh CIUIITKOM
MosxeT He cpaboTaTh T 3a1IUTY 3aIUTy
Ha 3eMJTI0 no37HO (pu
(Ipu UMIYJTLCHOM
OTpaHUYEHHOM TOKE
XapaKTepe UCKPEHUs)
K3)
He
ITepenansl He o6ecnieunBaet He o6ecnieunBaer O0ecneunBaer
oOecrnieunBaeT
HaIpsDKEHUS 3aIUTy 3aIIUTy 3alMUTy

3alIUTY
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W3 Tabmuuel 6 BUIHO, YTO HU OJIMH M3 allapaToB 3allUThl HE 3aLUIIAET
AJIEKTPUYECKYIO CETh OT BCEX BO3MOXKHBIX aBapUHHBIX pPEeKUMOB. /{151 obecnieueHus
MaKCUMaJbHOW 3alIUThl 3JEKTPUYECKOM CETHU I1eJIecoO0pa3HoO  HCIOIb30BaTh
anmapaTel  3allUMThl, paboTaromme Ha OOHApYyKEHHE pa3HbIX MPHU3HAKOB
HEHUCIPABHOCTH JIEKTPUUYECKOU CETH.

[Tpumenenue Y3/II1 u Y3II He oTMeHsIeT HEOOXOAMMOCTH HCIIOIb30BaHusI AB
u YIT.

Takum 00pa3oMm, eciau paccMOTPETh BapUaHT MCIOJb30BaHHUS BCEX BHUIOB
3aIUTHI AJIEKTPUUECKON CETU OTIAEIBHBIMH YCTPONUCTBAMHU (BBINOJHSAIOMIUMH TOJIBKO
oJHYy (QYHKIUIO), TO HEOOXOAMMO YCTAaHOBHUTD YETHIPE Pa3HbIX ammapaTa 3amuThl: AB,
YAT, Y3AII, Y3IL.

B HacTos1ee BpeMs pacnpocTpaHeHbl KOMOWHUPOBAHHBIE allllapaThbl 3allIUThI,
KOTOpblE OOBEIUHSAIOT B OJHOM KOPIIyC€ HECKOJIbKO YycTpoiicTB. Hampumep,
mu(pepeHranbHble aBTOMATHI, KOTOPbIe OOBEAUHSAIOT (DYHKIIMH aBTOMATUYECKOIO
BBIKJIFOUATENS M YCTPOUCTBA 3alMThI AU (depeHuunansHoro Toka. KomOnHnpoBaHHbIe
YCTPOMCTBA MO3BOJISIFOT ONTUMHU3UPOBATH U YIPOCTUTH MPOEKTHUPOBAHUE M MOHTAX

QJICKTPUYCCKUX IITUTKOB.

TepMonHIUKaTOPBI

OmHoit w3  Hauboliee  pacHpOCTPAaHEHHBIX  MPUYMH  TOXKAPOB  OT
JIEKTPOYCTAHOBOK ~ SIBJISIETCA IIEPErpPEeB KOHTAKTHBIX COECOUHEHUHM U JPYrUX
aneMeHToB. IlokapoomacHble pEXMMbl  BO3HUKAIOT — BCJIEJACTBUE  OOJIBIIOTrO
MIEPEXOTHOTO COMPOTUBIICHHUS], a4 TAKKE MEPErPY30K.

TepMOMHAMKATOPHBIE MaTEpUaibl NPEAHA3HAYEHBI I BHU3YAJIbHOTO WIIH
doTorpauyeckoro KOHTPOJSI U U3MEPEHUS TEeMIEpaTyphl, T.€. pPe3ybTaThl
U3MEPEHUN MOXKHO IIPEACTABUTH B BU3YAJIN3UPOBAHHOM BUJIE.

I[Ipy  AOCTMXKEHUM MAaKCUMAJIBHOM TEMIIEpaTypbl TEPMOWHIAUKATOPHBIN
MaTepHal pacIulaBisieTcsl K HEOOpaTUMO MEHSIET CBOU LIBET.

TepMOUHIUKATOPBI MOXXHO HCIIOJIB30BaTh KaK JIOKa3aTelbCcTBO  (hakTa
JOCTUKEHHUSI ONpPENEICHHOM MAKCHUMaJbHOM TeEMIIepaTypbl, T.K. PE3YyJIbTaThl
U3MEPEHHUS SIBIISIFOTCSI HEOOPATUMBIMHU.

Meron wu3MepeHHs TeMIleparypel C  I[IOMOLIBIO  TEPMOMHIMKATOPHBIX

MaTCpUaJIOB OTINYACTCA HpOCTOTOﬁ, 3KOHOMHWYHOCTHBIO, MaJion TPYAOCMKOCTBIO,
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BO3MOXKHOCTBIO OIIEPATUBHOIO IMOJY4YEHHUs JOCTATOYHO MOJHOM HH(popManmuu o
TEIUIOBOM PEXHUME JIEMEHTOB AIEKTPOOOOPYI0BAHUS.

TepMOMHAUKATOPBI MMEIOT HECKOJIBKO MCIOJHEHUN: TEPMOWHIUKATOPHBIC
HAKJIEMKA U TEPMOWHIUKATOPHBIE KPACKH.

KoHnTpacTHOCTh 1IBETOBOrO mepexoja oOecreunBaeT JEeTrKoe paclio3HaBaHUE
aBapUIHOTO IEpErpeBsa.

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

TepMOUHIMKATOPHBIE HAKJIEHKH MPEACTAaBIAIOT COOOW MOJJIOKKY Ha
CAMOKJICSIIIENC OCHOBE C HAHECEHHBIM TEPMOWHJHMKATOPHBIM  IOKPBITHEM.
MatepuanoM NoUI0)KKH MOTYT ObITh OyMara, ¢oJibra Win nojJuMepHas mieHka. s
IIPEJOXPAHEHNUs] TEPMOMHIMKATOPHOIO IIOKPBITUA OT BHEIIHUX BO3JACHCTBUU
ITOBEPXHOCTH M3JIEJIHsI MOKPBIBAIOT 3aIUTHOM IIJIEHKOM.

[Ipyn mocTmxeHUM 3aJaHHOW TeMIlepaTypbl MHAMKATOp HEOOpPaTUMO MEHSET
CBOM IIBET.

TepMonHaUKaTOpHBIE HAKIEUKH MOTYT OBITh Pa3IMYHOTO pazmepa U (popmsl, B
3aBUCHUMOCTH OT 33Ja4d HMMETh DPa3HbId MOpOr cpaldaThIBaHMs, UMETh HECKOJIBKO
TEPMOUYYBCTBHUTEIbHBIX METOK C Pa3HbIM IPEJIETIOM cpadaThIBaHUSI.

TepMOUHIUKATOPHBIE HAKIEHKN MOTYT OBITh OJJHOMO3UIIMOHHBIMH, T.€. UMEIOT
OIHY WHAWKAIMOHHYKD METKY M MHOTOIIO3MIIMOHHBIMH — HMMEIOIINE HECKOJBKO

HHAWKAIIXMOHHBIX MCTOK, HACTPOCHHBIX HA PAa3HBIC TCMIICPATYPHI.

ao
Q 50
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@ 70
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Pucynok 13. [Ipumepbl TEPMOMHANKATOPHBIX HAKIIEEK PA3TUYHBIX
IIPOU3BOAUTEIICH
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[IpruMmeHeHne OQHOMO3MLIMOHHBIX TEPMOMHIAMKATOPHBIX HAKIIEEK IO3BOJISIET
KOHTPOJMPOBATh MAaKCUMAJILHYIO TEMIIEpATypy Ha 3JIEMEHTE AJIEKTPOOOOPYI0BAHUS.

[IpumeHeHne MHOTOMO3MIMOHHBIX TEPMOMHIMKATOPHBIX HAKJIEEK IMO3BOJISET
ONpPEAEHATH TeMIeparypy 3JIEMEHTA AIIEKTPOOOOPYIOBAHUS Kak
cpenHeapuMeTHIECKOe MEXTy TOCISTHEH METKOM, N3MEHUBIIIEH IBET, U MEPBON —
HE U3MCHUBIICH.

TepMOMHIUKATOPHBIE KPAacKH, B OTIMYUE OT TEPMOUHIMKATOPHBIX HAKJIEEK,
MOXHO HAHECTH Ha TIOBEPXHOCTH WM DOJEMEHTHI  AJIEKTPOOOOPYIOBaHMUS,
HEJIOCTYIIHBIE JJII YCTAHOBKM TEPMOMHIMKATOPHBIX HAKIIEEK, HalpuMep, IpH
CJIOKHOW KOH(UTYpAIUU WA OTPAHUYECHHOM MPOCTPAHCTBE BHYTPHU DIICKTPUUECKHUX
U TKOB. Kpacku MOKHO HAaHECTH Ha MMOBEPXHOCTh KOHTPOJIUPYEMOTO dIeMeHTa Ooliee

TOHKHUM CJIOCM, B PC3YJIbTATC YCI'O BO3PACTACT CKOPOCTH Cpa6aTBIBaHI/I$I.

Pucynok 14. [IpuMep nCOTHEHNS] TEPMOUHANKATOPHBIX KPACOK

TepMOMHUIUKATOPBl TMPUMEHSAIOTCS JJIE  KOHTPOJISI TEIJIOBOTO  pexuMa
AIIEMEHTOB AJIEKTPOYCTAHOBOK.

TepMOUHIUKATOPBl TMPUMEHSIIOTCS JUIsi OOHApY>KEHUSIT U PETUCTPALUU
NEPETPEBOB 3JIEMEHTOB 3JIEKTPOOOOPYHAOBAHUS WM 3JEKTPOINPOBOAKH, B IEPBYIO
ouepe/b, BOJU3U ANEKTPUUECKUX KOHTAKTOB, KOHTAKTHBIX COCTUHEHUII.

TepMoUHIUKATOPBI HE TPEOYIOT CIIEUATIBHOTO TEXHUYECKOTO OOCITYKUBAHMUS.
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3amuTe NOJIEKAT  DJIEMEHTBl  JJEKTpOoOOOpYyAOBaHUSA, Uil  KOTOPBIX
HOPMAaTUBHO-TEXHUUYECKUMHU JOKYMEHTAMHU YCTAHOBJIEHbI HAUOOJIBIINE JOIYyCTUMBIE
TEMIIEPATypbl HATPEBa, a TAKXKE JIEMEHTHI AJICKTPOOOOPYAOBaHNS, IIEPETPEB KOTOPHIX
MOKET MPUBECTH K aBapUU WJIM BO3TOPAHUIO (HE3aBUCUMO OT HAJIMYUS TPEOOBAHMIA
HOPMATHBHBIX JOKYMEHTOB).

TepMoMHAMKATOpPBl ~ HAHOCAT  HA  DJIEMEHTHl  3JIEKTPOOOOpYyAOBaHUA,

IMOJICKAIMKUEC KOHTPOJIIO TCINIOBOT'O COCTOSHUA.

Pucynoxk 15. [Ipumep ncnonp30BaHns TEPMOUHINKATOPHBIX HAKJIEEK JIJII KOHTPOJIS
TEMIIEPATYPbl KOHTAKTHBIX COCINHEHUN

[Topor cpabaTbiBaHNs TEPMOMHIMKATOPOB BEIOMPAETCS UCXOS U3 TpeOOBaHUI
HOPMATHUBHO  TEXHUYECKOW  JOKYMEHTAaUMW JJIi  KOHKPETHOTO  DJIEMEHTa
AIIEKTPOOOOPYIOBaHUS, TEXHUYECKUX XapaKTEPUCTUK U  PEXKHUMOB  pabOThI
AIEKTPOOOOPYTOBAHUS.

Tak kak TEPMOMHAMKATOPHI HE SBISIIOTCS BOCCTAHABIMBAEMBIMU HM3EIHSIMU,
MOCJIE PErucTpaluyd HMHU IeperpeBa cpadOTaBUIME TEPMOMHIAMKATOPHI MOIJIEKAT
3aMEHE Ha HOBBIE.

Heo0xoaumMo KOHTPOJIMPOBATh CPOK MCIIOIB30BaHUS TEPMOUHAUKATOPOB. [lpu
UCTEUYECHUU CpOKa HCMOJIb30BaHUS, TEPMOUHAMKATOPHl HEOOXOIMMO 3aMEHUTh Ha
HoBbI€. [locie 3aMeHbl cienaTh OTMETKY B JKypHaJIe.

TepMoOUHIUKATOPBI SBJISIFOTCS HEBOCCTAaHABIIMBAEMbIMHU u

HEPEMOHTONPUTOAHBIMU  M3AenusiMu  (mokpbiTusiMu).  Ilpu  cpabarbiBaHuuU
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TEPMOMHIUKATOPA, €r0 CIEAYeT YIAIUTh U 3aMEHUTh HA HOBOE U3Jeiue (TIOKPHITHUE).
OxkpaimBaHrue TEPMOUHIUKATOPHBIX METOK B pe3yJIbTaTe BO3JICUCTBUS TEMIIEPATYPhI

HEoOpaTUMo.

Tepmocucremsl

TepmocucTeMbl NpeAHa3HAYEHBI 1JI1 pAHHETO0 aBTOMATHYE€CKOTO0 OOHAPYKEHUS
MOKAPOOTACHBIX CUTYyallul, BO3HHUKAIOIIMX BCJEICTBHE TMIEPErpeBa 3IIEMEHTOB
AJIEKTPOYCTAHOBOK: KOHTAKTHBIX COCIMHEHUH, MPOBOAOB, Kabenei (B T.4. KOHIIEBOU
apMaTypel) W IIIHH, JJICKTPHYECKUX amnmnapaTtoB, BBOJHBIX pacCIpeaeIUTEIbHbBIX
mKkagoB, IIUTOB C AIIEKTPOOOOPYIOBAHHEM, HWHOTO 3JIEKTPOOOOPYAOBAaHHUA U HX
AJIIEMEHTOB, TJIe BO3MOKHO MPEBBILIEHUE TEMIIEPaTypbl 000PYI0BAHUS B HEIITATHOM
pexuMe pabOThl UK TIPU MOSBIICHUU JeeKTa.

CucteMpl OCYIICCTBIISIIOT HEMPEPBIBHBIA KOHTPOJL TEMIIEPATyphl HArpeBa C
CUTHAJIM3AITMEN O TIPEBBIICHUN YCTAaHOBJICHHBIX MTOPOTOB U Tiepenadeii nHpopmMarmm
Ha MYyJIbT IEHTPATM30BAaHHOTO HAOFOICHHSI, TJ€ OCYIICCTBIISAETCS IPUEM TPEBOKHBIX
U3BENICHUN 00 OOHAPYKEHHBIX MEpPErpeBax ¢ JAaT4YUKOB, OTOOpaKeHHE (MHIUKALIMS)
COCTOSIHMSI I PETUCTPALIMs COOBITHIA.

TepmocucTeMamu MOTYT OBITH 0OOPYTOBAHBI AIEKTPOYCTAHOBKH, IS KOTOPHIX
HOPMATHBHBIMH JIOKYMEHTAMH YCTAHOBJICHBI HAMOOJIBIIAs JOITyCTUMAs TEMIIEpaTypa
HarpeBa, a TaKKe DJIEMEHTHI JEKTPOOOOPYAOBAHUS M AJIEKTPOIPOBOIKH, TTEPETPEB

KOTOPBIX MOXKCT IIPUBCCTU K aBapUH UJIHM BO3IOpPaHHUIO.

Pucynok 16. [Ipumep cuctemsl, COCTOSIIEH U3 TEPMOAKTUBUPYEMOM
ra30BBIICIAIONIEH HAKIICEWKY U CIIEIIMATN3UPOBAHHOTO Ia30BOT0 JaTYMKA
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B kauecTBe ycTpoilcTB OOHapy>KeHHUsI MPEBBIIEHUSI TEMIIEPATYPhl B pa3HbIX
CUCTEMax MOTYT BBICTYyNaTh pa3iMuHble naTdyuku. Hanmpumep, TepMoakTUuBUpyEMbIe
ra3oBBIJICTSAIONINE HAKJICWKH, NpPU HArpeBaHUU KOTOPBIX JO OIpPEIAEICHHON
TeMIIEpaTyphl BBIJEISAETCS CUTHAIBHBIN T'a3, yIaBIMBAEMbId CIICIIUATU3UPOBAHHBIM
ra3oBbIM JIATYMKOM, MEPEIAIONIUM CUTHAJ O MEepPerpeBe Ha KOHTPOJIbHO-IIPUEMHOE
YCTPONCTBO; OECKOHTaKTHbIE WH(MpAKpaCHbIE MATYMKH; JATUYUKU TEMIIEPaTypBhl,
yCTaHaBJIMBaEMbIE HEIMOCPE/ICTBEHHO HA  KOHTPOJHUPYEMBI AIIEMEHT

AIEKTPOOOOPYI0BaAHUS.

I © I ) .
u o CNELMATM3ZNPOBAHHbBIN KOHTPONBbHO-NMPUEMHOE
£ FA30BbIA OATUMK YCTPOWUCTBO

1. Ob6epHwTe HaKNENK BOKPYT KOHTaKTOB
W YCTaHOBWTE ra30BbliA AaTUMK

!-.m..

=

70°C 100°C
3. B aBapwiAHoOM cuTyaumMm Haknenka Bbigenser

2. [lpw HarpeBaHUM NHAVKATOPHbIE CUTHaNbHLIN a3, KOTOPbLIA PUKCUPYETCA

MEeTKIn Heoﬁpammo W3MEHAIOT UBET AaTYNKOM
Iar 1 Iar 2 IIar 3
I'azorenepupyromniue IIpu narpeBanuu Beie 50 — B aBapuiiHOM cuTyanuu, Korja
HakJeliku, pasMmemieHHble Ha 90°C uMHAMKATOpHBIE METKH TeMIiepaTrypa MTOAHUMAETCS
CHJIOBBIX KOHTAaKTax, a TaK)Xe HEoOpaTUMO MEHSIOT CBOM BBIIIE 100°C, HaKJIEHKa
CMOHTHUPOBAHHBIN ra3oBhIil IIBETa BBICIIICT  CUTHAJBbHBIM  Tas3,
JATYUK B DJIIEKTPOLIUTKE KOTOpPBI (PUKCHUPYETCSl Ta30BBIM

JatyukoM. Jlatumk  mepemaer
CUTHaI TpeBOrM M / WIH
OTKJIFOYAET IUTaHUE

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

Kpome Toro, TepMocucTEMBI MOKHO MCTIOJIb30BATh KaK CHCTEMbl MOHUTOPHHTA
MO’KAPHON OMAacCHOCTH JJIEKTPOYCTAHOBOK, 3a CUET PaHHEro OOHApYKEHUS TOYEK
YPE3MEPHOr0 HArpeBa, 3a/J0Jr0 JI0 Hayaja TePMUUYECKON AECTPYKUMU H3O0JSIUU B

MCCTaX YCTAHOBKHU AATUYHUKOB.
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Pucynox 18. [Ipumep cuctemMbl MHOTOKaHaJIBHOTO O€CKOHTAKTHOTO
TEMIIEPaTyPHOTO KOHTPOJISI HA OCHOBE O€CKOHTAKTHBIX MUPOMETPUUECKUX
JTATYUKOB

CrofKa & CHETEMER

Pucynok 19. IIpuMep MHTEINEKTYabHON CUCTEMBI KOHTPOJISL TEMIIEPATYPBI
BBICOKOBOJIbTHBIX KaOEJIbHBIX JIMHUM Ha OCHOBE PACIIPEAEICHHOTO
JaTYuKa TEMIIEPaTypbl

Ten10BU3HOHHAS THATHOCTHKA

B ocHOBEe TEIIOBU3MOHHONM JMAarHOCTHUKU JIEKHUT TEIJIOBOM  METOJ
HEpa3pylIaoIero KOHTPOJs, T.€. TEIJIOBU3UOHHBIE OOCIEIOBaHUS C IIEJIbIO
BBISIBJICHUS TI0KAPOOIMACHBIX YYaCTKOB UM Y3JIOB B 3JEKTPOOOOPYJOBaHUU H

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

npudop, pabdoTaronuii B ”HPpaKpacHOM 00JaCTH IEKTPOMArHUTHOTO CIIEKTPA.

Pucynok 20. [IpuMep npoBeieHUs TEIIOBU3UOHHOTO KOHTPOJIS AJEKTpoIIKada

Kpatko MeTon TEmIoBU3MOHHOM JMArHOCTUKM TIOXapHOW Oe30macHOCTH
DKCIUTYaTUPYEMOTrO 3JIEKTPOOOOPYIOBaHMSI MOYKHO OIHCATh CIEAYIOLIMM 00pa3oM.
Kaxnplii 00beKT uMeeT TemMneparypy, Ipud4eM B pa3HbIX TOYKax oHa pasHas. Kak
IIPaBUJIO, OTKJIOHEHHE TEMIEPATYPBl B Ty WJM HWHYIO CTOPOHY CBHUIETEIBCTBYET O
KaKOW-TO HEOJHOPOIHOCTH, JieekTe. TernnoBu30p Kak BUA€OKaMepa 0XBaThIBAET BCIO
naHopamy OObEKTa, BBIBOJUT Ha JKpaH M (UKCUPYET B MaMSTH BECh CIEKTP €ro
TeMIiepaTyp, mnpeoOpaszys B TEpMOrpaMMmy, T.€. KAapTUHKY TEMIIepaTyp, KOTOpas
HAallOMUHAET HeraTuB UBETHOM (ororpaduu, TA€ KaXAbIH OTTEHOK I[BETa
COOTBETCTBYET OIPEAECIICHHON TEMIIEPATYPE.

HeocnopumbiMu ~ mpeuMyIECTBAaMH  TEIUIOBU3HMOHHOTO  00CieAO0BaHUs
SBIISIIOTCA: OOBEKTUBHOCTh M TOYHOCTh IIOJyYaeMbIX JaHHBIX, O€30MaCHOCTb
(npumensieTcsi ~ OECKOHTAKTHBI ~ MeTon), He  Tpedyercs  OTKIIIOYEHHUE
AJIEKTPOOOOPYIOBaHUSI M IOJATOTOBKHM pabodero wmecra. Ilpm »3TOM Meron
BBICOKOIIPOU3BOJUTEINIEH, K TOMY K€ OH JA€T BO3MOKHOCTh IIPAKTUYECKU MIHOBEHHO,
«C TIEPBOTO B3IJISAa», YKa3aTh MeCTo JedeKTa, IpeBapUTEIbHO ONPEACIUTh CTEIEHb
nepexktHoctd. KpoMe 3TOro Meroa OTIMYAETCS HPOCTOTOM JOKYMEHTHPOBaHUS

ne(eKTOB U BO3MOXKHOCTBIO onpeieieHus 1eeKToB Ha paHHel cTaauu pa3BuTus. OH
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IIO3BOJIACT C ,I[OCTaTO‘IHOﬁ CTCIICHBIO TOYHOCTH AWMArHoCTUpPOBATb COCTOSHHC HE
TOJIBKO OTKPBITBIX 3JICMCHTOB 3JI€KTpOO60py,[[OBaHI/IH, TaKX KaK KOHTAaKTHBIC
COCAMHCHUA B SJICKTPUICCKHUX NIUTKAX U BBOJAHBIX MIUTAX, HO U COCTOSIHHUC PO3CTOK U
BI)IKJIIO‘I&TCJ'IGIZ, KOTOPBIC 3aKPBITBI KOPITYCaMH, a TAKIKC IJICKTPUICCKHUX IIPOBOOOK,

BBIIIOJIHCHHBIX Pa3JIMYHBIMHU croco0aMH.
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Pucynok 21. [Ipumep TepMorpaMMbl KOHTAKTHBIX COCIMHEHUN C TEMIIEPATYPHOU
IKaJI0N

CyTh TEIJOBU3MOHHON JUArHOCTUKHM 3aKII0YaeTcsi B OECKOHTAKTHOM
pEruCTpalliid TEMIIEPATYpPHOTO TIOJIA HAa TOBEPXHOCTH OOBEKTa H3MEPUTEITHLHOM
arnmapaTypou, MOCTPOCHUM U aHaJIM3€ TEPMOTpaMM C HCIoiab3oBaHueM OBM s
oOHapy>keHHs U Kiaccudukauu AepeKToB U NMpUHATUS pewieHus. Hanuuue nedexra
MIPU TaKOM JUAarHOCTUKE XapaKTepU3yeTCs aHOMAIbHBIM MOBBIIIIEHUEM TEMIIEPATYPHI
B JIe(heKTHOM 30HE M0 CPAaBHEHUIO C UCITPABHBIMH O0JIACTIMHU.

VYcnoBuss W TOpPSAOK  NPOBEAEHUS  TEIUIOBU3MOHHOW  JIMATHOCTUKHU
AKCILTyaTUPYEMOTO  3JIEKTPOOOOPYOBAaHUS O KWIJIBIX M  OOIIECTBEHHBIX 3JaHUMN
YCTAHABIMBAKOT METOJMYECKHE peKkomeHmanuu [6]. OHM HampaBieHbl Ha
npopUIAKTUKY TOXKapHOM  O€30MacCHOCTH  AJEKTPOOOOPYAOBAHUS  SKWIBIX U
OOIIIECTBEHHBIX 3JaHUM W TIO3BOJISIIOT KOHTPOJUPOBATh U OIICHUBATH COCTOSIHHE
MOKapHON OMACHOCTH 3JIEMEHTOB AJIEKTPOOOOPYI0BaHUS, KOTOPhIE paHee HE MOTJIU
OBITH 00CJIEI0BAaHbI, TAKMX KaK: PO3ETKH, BHIKIIOYATEIHN U SJEKTPUUYECKUE TIPOBOIKU
BBITIOJTHEHHBIX Pa3JIMYHBIMU CIIOCOOAMHU, YTO SIBJISIETCS aKTyaJbHBIM MOMEHTOM B

o0JtacT o0ecreueHus oKapHOU 0€30MacHOCTH JKHJIBIX M OOIIECTBEHHBIX 3aHUM.
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Pucynox 22. [Tpumep oOHapy’eHUs MOKAPOOMACHOTO pa3orpena 00ITOBOIO
KOHTaKTHOT'O COCAMHEHUS

C noMOLBI0 TEMIOBU3MOHHOW JHATHOCTUKU BBISBISIOTCA KOHKPETHBIE
neeKkTHble MecTa, I/Ie€ 3a4acTyl0 JOCTATOYHO 3aTsHyTh, 3aUUCTUTh, 3aMEHUTH
00JITOBOE COEAMHEHNE WIN NIEPEPACIPECIIUTh HATPYy3Ky U JedeKT OyeT yCTpaHEH.

JlommyckaeTcst UCIOJIb30BaTh IPYTHE METOAUKH TEIJIOBU3MOHHOM THATHOCTHKH,
ecid O0JacTh WX IMPUMEHEHHUs COOTBETCTBYET 00JIACTH NMPUMEHEHHSI HACTOSLIUX
METOIMYECKUX PEKOMEHIAIUH.

B kayecTBe KpUTEpUEB OLEHKU MOXApHON OE30MACHOCTH 3IIEKTPUUYECKUX
U3JeNUA  MOXET ObITh NPUHATO 3HAYCHHME TEMIIEpaTypbl WM THPEBBIIICHUS
TEMIIEpaTypbl, YCTAHOBIEHHOE B CTaHAAapTax Ha KOHKpeTHoe m3nenue. Kpome Toro
KPUTEPUH OLEHKU TIOKapHOM ONAcCHOCTH TPU TEIJIOBU3MOHHOM JMArHOCTUKE
IIPUBEJICHBI B METOIMYECKUX PEKOMEHIaIMsIX [6].

JluarHocTuka 3JIEKTpOOOOPYIOBaHUS TEIUIOBBIM METOJOM HEpa3pyIIaroIiero
KOHTPOJIS (TEIUIOBU3UOHHAS TMAarHOCTUKA) JOJKHA IPOBOAUTHCS OpUrasioi HE MEHee
2 yenoBek. Bece uneHbl Opurajbl JOKHBI ObITh aTTECTOBAHBI 110 TEINIOBOMY METOIY
HEpa3pylIaoIIero KOHTPOJsa. XO0Ts Obl OJUH paOOTHUK JIOJKEH OBITh aTTECTOBAH HE
HUKe, yeM 1o I kBanupukalmoHHOMY YPOBHIO 0 TEMJIOBOMY KOHTPOJIO B CUCTEME
Pocrexnanzopa.

JUiss mpoBeneHUsT TEIUIOBU3MOHHOW JUArHOCTUKM MOTYT IPUBIIEKAThCS
CTOPOHHHUE OpPTaHU3aIMH, AKKPEAUTOBAHHBIE B YCTAHOBIIEHHOM MOPSJIKE HA TETIOBON

METOJl Hepa3pyIIaroIero KOHTPOJIS.
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INpunoxenue: Ha 132 1. B 1 3K3.

A M. CynpyHOBCKHHA

r h
JOKYMEHT IHOJTHCAH
: WIEKTPOHHOH HOAIHCBH)

Ceprudaxar: 220071 3EE3 1 D9SDFAYFAE L ASBOG2ZBAC 14167
Boazesen: CYTIPYHOBCKHIT AHATO/IHA MUXAVIOBITY
Hedtcrparremesi ¢ 15,12.202]1 o 15.03.2023

Hecrpyrus Anexcasgp Hixonaessr - o’
JenapramesT Hag30PHOH JSATEMRHOCTH H NPOQHIEKTH1ECKOH paboTsl

8(455)583-68-64




