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BBenenue

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

Haubosbiee yuciio moxapoB OT 3JIEKTPOOOOPYAOBaAHUS €KETOAHO MPOUCKXOTUT
Ha O0OBEKTaX JKWJIOro cekropa. MXx mons cocraBiser mopsiaka 74 % ot oOmiero
KOJIMYECTBA MOXKAPOB IO ANEKTPOTEXHUUECKUM MTPUUUHAM.

OcHOBHasi 4acTh MOTHOIIMX JIIOJEM Ha TOXKapax OT 3JIEKTPOOOOPYTOBaHUS
NPUXOJIUTCS Ha TOXAphl B 3/JaHUAX U COOPYKEHHUSAX KHIOTO cekropa — 94,8%
OT OOIIEro 4Yuclia MOTMONIMX Ha MOXapaxX, BO3HUKIIUX IO JJIEKTPOTEXHUYECKUM
IPUYHHAM.

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

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

Jonga uymcna mnoruOmmx JrOJed Ha TMoXxapax oOT 3JIEKTPOoOOOpYyIOBaHUS
B OOIIECTBEHHBIX 3JaHUAX cocTaBmwia 19,0 % ot oOmiero uymciaa moruOImIMX Ha
noxkapax Ha JIaHHBIX 0ObEKTaX.

Pacripenenenust  3HayeHUd  TMOKaszaTesneld  OOCTAHOBKM € TMOXapamH,
npousomeamnmMu B Poccuiickoit @enepanuu B nepuon 2016-2021 rogos B xuiaom
CEKTOpE M 3JIaHUSIX M COOPYKEHUSIX OOIIECTBEHHOTO Ha3HAYCHMS, MCTOYHUKOM
BO3HUKHOBEHHUS KOTOPBIX SIBJISUIOCH  AJIEKTPOOOOpYJAOBaHUE, IO CyOBEKTaMm

Poccuiickoit @eneparuu npeacTaBieHbl B Tadaumax 1 u 2.



Tadoauna 1
PacnpenesieHue 3HaYeHn noKa3areseid 00CTAHOBKH € MOKapaMu,

npousomeqmumMu B Poccuiickoii @enepanun B nepuox 2016-2021 roxos

3JIEKTPoo0Opya0BaHue, 1o cyobekram Poccuiickoin @enepauuu

B JKHJIOM CEKTOpPE€, HCTOYHUKOM BOSHUKHOBCHUHA KOTOPLIX ABJIAJIOCH

KoJa-Bo Toas Moru6.mo Toas
PeiiTunr Cy0bexT PO 10KapoB, g Y > | PediTHHT Cy0bexkT PO JII01eH, g Y i
ell. 0 Yell. 0
1 MockoBckast 001acTb 16 861 7,63 1 MockoBckast 00:1acTb 740 6,71
2 Pecrry6nmka 8304 3,75 2 CaepamoBckas 17 3,78
BamxopTocTan 001acTh
3 Yensbnnckas omacts | 6728 | 3,04 3 Pecnybauia 382 3,46
Bamkoproctan
4 Upkytckas 001acTb 6 599 2,98 4 Upkytckas o01acTh 358 3,25
5 JlenuHrpazackas 6 456 2,92 5 Jlenunrpanckas 342 3,10
o0nactpb o0J1acTh
6 r. Mocksa 6 047 2,73 6 Kpacrospckuit xpait 342 3,10
7 KpacHosipckuit kpait 6 017 2,72 7 Hosocubupckas 297 2,69
obJiacTh
8 KpacHozapekuit kpait 5905 2,67 8 Huxeroponckas 275 2,49
001aCTh
9 CBepauioBCkas 5696 | 2,57 9 Yens6unckas obmacts | 272 2,47
001acTh
10 Camapckast 001acTh 5573 2,52 10 PocroBckas ob6nacthb 256 2,32
Pecrry6nmka . .
11 Tarapcran 5400 2,44 11 Kpacronmapckwuii kpaii 244 2,21
12 Hosocubitpexas 5301 | 240 | 12 | Tiowenckasobmacts | 233 | 2,11
001acTh
13 [Ipumopckuii kpait 5164 2,33 13 [epmckuit kpait 232 2,10
14 Kemepogckas o061acthb 4945 223 14 Kemeposckas o61acThb 230 2,09
- Kysbacc - Kysbacc
15 Hwxeroponckas 4823 | 218 15 Camapexas o6acTh 221 | 2,00
ob1acTh
16 Arraiickuit kpait 4587 2,07 16 Pecriybuica 214 1,94
TaTtapcran
17 PocroBckas o61acThb 4329 1,96 17 CaparoBckast 00J1acTh 204 1,85
18 XabapoBckuil Kpaii 3998 1,81 18 XabapoBckuil kpaii 200 1,81
Cpennee no
19 CapatoBckas 0051acTh 3864 1,75 cyobeKTam 195,8
Ypaabckoro @O
20 Boponexckas o6macth 3819 1,73 19 TBepckast 001acTh 191 1,73
21 Tepmcxit kpait 3750 | 1,69 20 Bosrorpanckaz 185 | 168
001acTh
22 Bosrorpaacias 3706 | 167 21 Tiprmopciuii kpai 182 | 165
o0nactp
Cpennee no
23 Opendyprexas 3653 | 1,65 cyGneicram 179,5
obmnactb
Ipusosxkckoro @O
Cpennee no
cy0bekTam 3632,3 22 Amnralickuil kpait 173 1,57

Ypaabsckoro @O




Koa-Bo Toas Iorudmao Toas
PeiiTunr Cyobekt P® M03KapoB, o > | PediTHHT Cyobext PO Josei, o ’
el 0 YeJl. 0
24 r. Cankr-IletepOypr 3623 1,64 23 Kuposckas o6macts 173 1,57
Cpennee no
25 TromeHckas o0sacTh 3459 1,56 cyobekTam 172,3
Cuoupckoro ®O
Cpennee no Boponexckas
cyobeKkTam 34246 24 E6J‘IaCTL 168 1,52
Cubdupckoro @O
Cpenanee no
cyGBeKTam 3397,2 25 Opi‘éiﬁ‘;ﬁm" 161 1,46
Ipusoskeckoro PO
26 Owmckas 061acThb 3130 1,41 26 Owmckas 001acThb 156 1,41
p7 | XammrMancuiicknit | 30,0 | j35 | o7 r. Mockea 151 | 1,37
aBT. OKpyT - Orpa
Cpennee no Ymyprckas
cyobeKkTam 2 898,7 28 P:cny%nHKa 145 1,32
HenTpaabHoro ®O Y
28 Braanvrperas 2687 | 121 29 Mensenckas obmacts | 142 | 1,29
o0nactp
Cpennee no
cyﬁhechan 2504.9 30 Bnanumupckas 142 1,29
Poccuiickoii obJacth
Deepanuu
Cpennee no
29 TBepckas obmacTh 2418 1,09 cyobeKkTam 138,4
HenTpansuoro O
Cpennee no
cyobexram FOkHOTO 2282,1 31 Kypranckast o01acth 130 1,18
[0]0)
30 Crasponionsckuit kpait | 2 194 0,99 32 ApXaHIeILCKast 130 1,18
001aCTh
31 Kypranckas o0xactb 2128 0,96 33 Bosoroackas o6inacts 130 1,18
Cpennee no
32 WBanoBckast 06nacth 2126 0,96 cyﬁLeF rav 129,4
Poccuiickoi
Denepauun
33 Tensenckas o6macTs 2075 0,94 34 Hosroponcias 129 1,17
001acTh
34 Kuposckas 06sacTh 2 057 0,93 35 TamGoBcKas 001acThb 127 1,15
35 | Vissmosckasobmacts | 2046 | 092 | 36 Pecrtybuia Caxa 122 | 111
(Axyrus)
36 Y AMypTCKas 2012 0,91 37 3abaiikanbekuii kpait 121 1,10
PecnyOinka
37 3abalikanbCKUi Kpai 2 006 0,91 38 PecniyOmmka Bypstus 121 1,10
Cpennee nmo UYyBamckas
cyonextam CeBepo- 1922,6 39 PecnyOiuka - 119 1,08
3anaanoro @O Uysamms
38 TamOoBcKast 06acTh 1918 0,87 40 r. Cankr-IlerepOypr 118 1,07
39 Pecrtybmuia Caxa 1882 | 085 | 41 | VmssnosckasoGmacts | 114 | 1,03
(Axytus)
40 JIuneukas 061acTh 1807 0,82 42 Kanyxckas 001acTh 112 1,02




KoJi-Bo Toas MMorué.mo Toas
PeiiTunr Cyobekt P® M03KapoB, o > | PediTHHT Cyobext PO Josei, o ’
el 0 YeJl. 0
Cpennee no
41 Tyneckast obnacts 1801 0,81 cyobexram FO:xHoro 110,8
[0]0)
42 Amypckas 00651acTb 1754 0,79 43 Psasanckas obmacts 110 1,00
Cpennee no
43 Bpsiackas obnacTb 1736 0,78 cyobextam CeBepo- 101,1
3anagnoro ®O
Cpennee mo
cyoneKTam 17349 44 Tymbckas 06IACTS 100 | 091
JlajbHEeBOCTOUYHOTO
[u]e]
44 | Benroponckas obmacts | 1730 0,78 45 Actpaxancias 100 0,91
00J1aCTh
Cpennee no
45 ApxaHrenbckas 1714 0,77 cy0ObekTam 86.9
00acTh JlaabHEBOCTOYHOTO
[0]0)
46 Pecrry6immka Kpeim 1714 0,77 46 JIumnenkas o0acThb 86 0,78
47 Pecniyonmuka Bypstus 1702 0,77 47 Amypckast 0051acTp 85 0,77
48 | Mypmanckas oonacts | 1668 | 0,75 | 48 Xantei-Mancuiickuii 82 0,74
aBT. OKpyT - lOrpa
49 Bonoroxckas o6macts | 1664 | 0,75 49 bearopoacias 81 0,73
00J1acTh
Hysamcias CTaBpOMNOILCKHI
50 Pecmry6nmka - 1636 0,74 50 pK aif 80 0,73
Uysammus P
51 Psazanckas o6nacts 1519 0,69 51 Kypckas obmacts 80 0,73
52 SIpocnaBckast 00JacTh 1491 0,67 52 Pecnyomxa 79 0,72
MopnoBust
53 Kanyxckast 006macts 1472 0,67 53 WBanoBckasg o0nacts 78 0,71
54 Actpaxancias 1468 | 066 | 54 BpsiHcKas o6acTs 77 0,70
00J1aCTh
55 Kypckas obnacts 1435 0,65 55 Pecny6inka Kpsim 77 0,70
56 Tomckas 00s1acThb 1422 0,64 56 Pecny6sinka Komu 74 0,67
57 Hosroporcias 1414 0,64 57 OpoBcKas 06MacTh 72 0,65
00J1aCTh
58 Pecrry6omica 1362 | 062 | 58 | Pecny6maxaKapenus | 70 0,63
MoppaoBus
59 PecniyOnmka Jlarecran 1330 0,60 59 TIckoBckast 00acTh 69 0,63
60 Pecny6mmka Kapenus 1307 0,59 60 Spocnasckast o6nacTb 69 0,63
61 CMmoneHckas 001acThb 1305 0,59 61 Tomckas o0acTb 67 0,61
62 Pecnybnnka Xakacust 1226 0,55 62 CMoneHckas 001acThb 63 0,57
63 IIckoBckast 00acThb 1204 0,54 63 PecnyOnuka Xakacus 60 0,54
64 Pecrry6uxa Kown 1149 | 052 64 Pec“y‘s“g‘;a Mapuii 52 0,47
65 Heuenckan 1103 0,50 65 Koctpomckast 001acTh 45 0,41

PecnyGiimka




Koua-Bo Toas IToruoJio Toas
PeiiTunr Cyobekt PD M03KapoB, o > | PediTHHT Cyobext PO Josei, o ’
e/, 0 qeJl. 0
66 CaxannHckas 001acTh 1088 0,49 66 CaxanmHckast 001acThb 43 0,39
67 OproBckas o6macTs 1051 | 047 67 #Amano-Henenknit 41 0,37
aBT. OKPYT
68 Pecny6ngl;a Mapuii 1006 0,45 68 Pecniy6nnka Jlarectan 31 0,28
69 KocTpomckas 0671acTh 954 0,43 69 Kamununrpancxas 28 0,25
00J1aCTh
Cpennee no
cyonexTam CeBepo- 899,3 70 KamuaTckuii kpait 27 0,24
Kaska3ckoro ®0O
70 Kanununrpaackas 871 0,39 el EBpeiickas aBT. o5 0,23
001acThb ob6macTe
Kab6apauao-
71 Banxapckas 771 0,35 12 PecnyOmmka TriBa 23 0,21
PecnyOimka
. N Cpennee no
72 | Averotlenemaniast. 1 75 0,33 cybbecram Cepepo- | 204
Py Kaska3ickoro ®O
73 PecnyGimka TriBa 569 0,26 73 MypmaHcKast 00J1acTh 20 0,18
74 Kamuarckuii xpait 514 0,23 74 Maramanckas o61acTs 20 0,18
75 PecniyOninka Anpires 500 0,23 75 Pecniyonmuka Antaii 17 0,15
EBpelickas aBT KaGapauHo-
76 P ’ 495 0,22 76 Bankxapckas 16 0,15
o01acThb
PecnyOnmka
77 Pecnybnuka Anraii 450 0,20 77 r. CeBacTomnoJb 12 0,11
7g | Pecmybmixa Cesepras | qp 0,20 78 PecnyGauka Abires 10 0,09
OceTus - Anmanus
79 Marananckas o0yacTb 406 0,18 79 UyKOTCKHH aBT. OKPYT 10 0,09
80 I, CeBacTonom 367 0,17 80 Heuerckas 6 0,05
Pecny6inka
81 Pecmybnuka 283 0,13 81 Pecnybnuka 5 0,05
Wurymerust Wnrymerust
Pecnvémika PecniyOmuka
82 4 268 0,12 82 Cesepnas Ocerns - 4 0,04
Kanmeixus
Ananus
Kapaiacso- PecriyOnnka
83 Yepkecckas 179 0,08 83 Y 2 0,02
Kanmeikus
PecnyOimka
84 Heneukuii aBT. okpyr 79 0,04 84 Henenxuit aBT. OKpyr 2 0,02
Kapauaeso-
85 YyKOTCKHUM aBT. OKPYT 75 0,03 85 Yepkecckast 1 0,01
Pecny6nmka
Taoauna 2

PacnpenesieHue 3HaYeHn noka3areeid 00CTAHOBKH € MOKapaMu,

npousomeamumu B Poccuiickoii @enepaunu B nepuoa 2016-2021 rogos
B 3/1aHUSIX, COOPYKEHUSIX 001eCTBEHHOT0 HA3HAYeH U,
HCTOYHUKOM BO3HUKHOBEHHSI KOTOPBIX ABJISIIOCH JIEKTPOOOOPY/A0BaHHE,




no cyobexram Poccuiickoii @enepanun

Koua-Bo Toas IloruoJo Toas
PeiiTuHr Cyobekt PD M03KapoB, o > | PedTHHT Cyobext PO Josei, o ’
ell. 0 qell. 0
1 r. MockBa 1684 8,99 1 r. Mocksa 12 14,12
2 MockoBckast 00J1acTb 896 4,78 2 MockoBckast 001acTb 10 11,76
3 r. Cankr-IletepOypr 728 3,89 3 ITpumopckwuii kpait 7 8,24
4 KpacHopmapckuit kpaii 599 3,20 4 r. Cankr-IletepOypr 5 5,88
5 Pecny6:mka Banikoprocran 561 3,00 5 Upkyrtckas obnactb 5 5,88
6 KpacHosipckuii kpaid 545 2,91 6 Owmckast 0671aCTh 5 5,88
7 Hpxyrckas ob6mactb 545 2,91 7 AcTpaxaHCKasi 00JIacTb 4 4,71
8 IMpumopckuit kpaii 520 2,78 8 #Amano-HeHeuxui asr. 3 3,53
OKpyT
9 Yensabouackas o01acTsb 509 2,72 9 PecnyOmmka TriBa 3,53
10 XabapoBckuil Kpait 502 2,68 10 Kpacuosipckuii kpait 2 2,35
11 HoBocubupckas 006acth 442 2,36 11 Yenabuackas 00J1acTh 2 2,35
12 Camapckast 00macTb 399 2,13 12 HoBocubupckas ob6macts 2 2,35
13 PocrtoBckas o6acts 367 1,96 13 PocrtoBckas o6nacts 2 2,35
14 Pecny6nuka Tarapcran 343 1,83 14 CapatoBckas 00sacth 2 2,35
15 Xanrsl-MasCHUCKHi aBT. 314 1,68 15 Hwmxeropozackas o61acth 2 2,35
okpyr - Orpa
Cpennee no cyobexkram
16 CaparoBckas 001acThb 309 1,65 Cubmpeioro ®O 1,8
17 Owmckas o6acTs 294 1,57 Cpennee 1o cyonexTam 1,6
HenrpanbHoro ®O
18 Hwmxeropozckast 001acts 292 1,56 16 Pecmy6mixa 1 1,18
BamkoprocTan
19 Kewmeposcras obmact, - 291 1,55 17 XabapoBckuit kpait 1 1,18
Kyzbacc
20 Bonrorpanckas ob6nacth 283 1,51 18 Camapckast 00J1acTh 1 1,18
Cpennee no cyobekram
Cubnpeikoro ®O 281,7 19 Bounrorpasckas o06acth 1 1,18
21 Anraiickuii kpait 270 1,44 20 Adraiickuit kpait 1 1,18
22 ITepmckuit kpan 269 1,44 21 [Tepmcknit kpait 1 1,18
Cpennee no cy0obekTam 263.0 Cpennee mo cydobekTam 10
Ypaiabckoro @O ' Ypaabckoro @O '

23 Boponesxckas 061acTh 260 1,39 22 Boponeskckas 001acts 1 1,18
Cpennee no cyobekTam 254 2 Cpennee nmo cydobekTam 10
IlenTpansHoro ®O ' IO:xnoro ®0O '

24 TromeHckas 001aCTh 242 1,29 Cpennee "];) quﬁbeKTaM 1,0
25 Pecrry6immka Kpeim 241 1,29 23 CeepanoBckasi 00JIacTb 1 1,18
Cpennee 1o cyon.exram 230,3 24 Amypckas 001acTb 1 1,18

IIpusBoskckoro PO
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Kox-Bo Toas Moruo.ao Toas
PeiiTuHr Cyobekt PD M0KapoB, o > | PedATHHT Cyobext PO Josei, o ’
el. 0 YeJl. 0
26 PecnyOmuka Caxa (SIkyTus) 228 1,22 25 TBepckast 00macTb 1 1,18
Cpennee no cy0obekTam
10xH0r0 DO 222,6 26 Bonoroackas o6acts 1 1,18
Cpennee 1o cyobekram P® 218,9 27 YapstHOBCKas 0071acTh 1 1,18
27 CaepasoBckast 001acTb 216 1,15 28 Benropoxckas o6nacTs 1 1,18
28 Pecniyonuka Jlarectan 211 1,13 29 Tam6oBcKkast 061acThb 1 1,18
29 CraBpomnonbckuil Kpaii 210 1,12 30 Ps3anckas obnacTb 1 1,18
30 Openbyprckas o6iacTs 207 1,11 31 Pecmy6mmuka Komu 1 1,18
31 3abaifkanbckuii Kpait 190 1,01 32 Koctpomckas o6mactp 1 1,18
Cpennee 1o cyonexTam 186,4 33 r. CeBacTonomab 1 1,18
JanbueBocTounoro ®O
32 ApxaHrenbckasi 001acTb 185 0,99 34 Pecniybnnka Murymerus 1 1,18
. N Cpennee no cyobexkram
33 Smano-Heneukwnit aBT. OKpyT 182 0,97 JaabaeBocrodnoro ®O 0,8
34 Tomckast o0nacTs 180 0,96 Cpennee 1o cyonexram 0,6
Cesepo-3anagnoro ®0O
Cpennee nmo cydobekTam
35 Jlenunrpajckas 00J1acTb 177 0,95 IpuBokcroro GO 0,6
Cpennee nmo cydobekTam
36 Amypckasi 00J1acTh 171 0,91 CeBepo-KaBka3ckoro 0,1
L]0
Cpennee no cyobekram N N
Cenepo-3anaHoro DO 165,0 35 Kpacnonmapckuii kpaii 0 0
37 AcTtpaxaHckas 00J1acTbh 159 0,85 36 Pecrry6iinka Tarapcran 0 0
38 TBepckas o0macTh 154 0,82 37 XaHTel-MaBCHACKHH 28T, 0 0
okpyr - FOrpa
KemepoBckast 06macTs -
39 Pecniyonmuka Bypsitus 154 0,82 38 Kys6acc 0 0
40 Kuposckas 06sacTh 153 0,82 39 TroMeHckas 00J1acTh 0 0
41 Yamyprckas PecryOnmka 152 0,81 40 Pecry6mmmka Kpeim 0 0
42 Bonoroackas o6iacTs 147 0,79 41 Pecirybmixa Caxa 0 0
(SxyTus)
43 Brnagumupckast 00macThb 147 0,79 42 PecniyOmuka [larectan 0 0
44 SIpocnaBckasi 00JacTh 147 0,79 43 CraBponosbCKuid Kpai 0 0
45 MypmaHncKkast 00J1aCTh 146 0,78 44 Openbyprckast 001acTh 0 0
46 bpsiackast obnacth 139 0,74 45 3abaiikanbCKuii Kpai 0 0
47 VYibsiHOBCKast 00J1acTh 138 0,74 46 ApxaHrenbsckas 001acTb 0 0
48 TTensenckas obaactb 135 0,72 47 Tomckas obJ1acThb 0 0
49 Benropockas 06mactb 134 0,72 48 Jlenunrpaackas 00J1acTh 0 0
50 Yeuenckas PecryOinka 127 0,68 49 KupoBckas 00macth 0 0
51 CaxaymHcKast 0071acTh 124 0,66 50 Pecniy6snka Bypsitus 0 0
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Koa-Bo Toas Tloru6.10 Toas
PeiiTuHr Cy0bekt PD M0KapoB, o > | PedATHHT Cyobext PO Josei, o ’

ell. 0 qeJl. 0

52 TamOoBcKkas 001acTb 124 0,66 51 Yamyprckas PecrryOnmka 0 0
53 Psasanckas o6macts 118 0,63 52 Brnagnmupckast 00acTb 0 0
54 ysamckas Pecrrybmka - 116 0,62 53 MypmMmaHckast 06J1acThb 0 0

Yysamus
55 Tyneckast obnacte 115 0,61 54 SIpocnaBckast 06acTb 0 0
56 Kypranckas o6nacts 114 0,61 55 Bpsiackas o6nacts 0 0
Cpennee 1o cyobekram

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

57 Pecny6imka Kapenms 107 0,57 57 Yeuenckas PecyOmika 0 0
58 Pecrry6nmka Xakacus 105 0,56 58 CaxanmHckas 001acThb 0 0
59 JIunenxkas 061acTh 103 0,55 59 ‘yanickas Pecry6nka - 0 0

Uysanus
60 Pecniyomuka Komu 101 0,54 60 Tynbckast 001aCTh 0 0
61 OpioBckast 001aCTh 98 0,52 61 Kypranckas o0nacth 0 0
62 PecnyGimmka TriBa 97 0,52 62 PecnyOmmka Kapenms 0 0
63 CMorteHckas 001acThb 96 0,51 63 Pecrrybimka Xakacus 0 0
64 Kabapuno-bankapekas 9 051 | 64 Jumenkas o6acTs 0 0
PecnyGnuka
65 MBaHoBcKas 00J1acTh 96 0,51 65 OpnoBckas 00J1acTh 0 0
66 Koctpomckast 0051acTh 96 0,51 66 CMoneHckas 001acThb 0 0
67 Kypckas obmacthb 94 0,50 67 Kabapmuio-bankapexas 0 0
PecniyOnmka
68 KanmuauHrpaackas o0nactsb 92 0,49 68 HBanosckas o0nactb 0 0
69 Pecnybsuia Cenepras 80 043 | 69 Kypekas o6acTs 0 0
Ocetusd - AnaHus
70 PecnyGuka Mapwii D11 76 041 | 70 Kamununrpancxas 0 0
0071acTh
71 Kanyxckast 001acth 75 0,40 71 Pecnyomika CepepHas 0 0
Ocetus - Ananus

72 Pecny6nmka Mopnoust 74 0,40 72 Pecniy6nnka Mapwii O 0 0
73 r. CeBacrTomnoJsb 66 0,35 73 Kanyxckas 001acth 0 0
74 Hogropockas 00yacTh 62 0,33 74 Pecy6inka MopaoBust 0 0
75 Kamuarckuii kpait 58 0,31 75 Hosropojckas o6mactb 0 0
76 IIckoBckast 00acThb 54 0,29 76 Kamuarckuii kpait 0 0
77 PecniyOsinka Anrai 48 0,26 77 IIckoBckas 00J1acThb 0 0
78 PecniyOnuka Anpires 44 0,23 78 Pecniy6nuka Anraii 0 0
79 Maraznanckas 001acThb 44 0,23 79 PecniyOnnka Ampirest 0 0
80 EBpetickas aBT. 00mactb 41 0,22 80 Maranganckast 001acTb 0 0
81 Pecnybnmka Marymerns 31 0,17 81 EBpeiickas aBT. 00nactb 0 0
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Kou-Bo Toas IToruo.i0 Toas
PeiiTuHr Cy0bekt PD M0KapoB, o > | PedATHHT Cyobext PO Josei, o ’
ell. 0 Yell. 0
82 Pecrry6nmka KanMbikus 22 0,12 82 Pecrry6imka Kanmbikst 0 0
83 UyKOTCKHI aBT. OKPYT 18 0,10 83 UyKOTCKHI aBT. OKPYT 0 0
84 Henenxwif aBT. OKpyT 16 0,09 84 Heneuxwii aBT. OKpyT 0 0
85 KapauaeBo-Yepkecckas 11 0,06 85 KapauaeBo-Uepkecckas 0 0
PecnyOimka PecnyOmmka

C y4eToM HMHTEHCHMBHOIO POCTa SHEPrOBOOPYKEHHOCTH HACEJICHMS, KWIBbIX U
OOIIECTBEHHBIX 3[aHUM, TEHJEHIUS 1O KOJMYECTBY <«DIJIEKTPOTEXHUUECKUX)
M0KapoB, OYEBUIHO, COXPAHUTCS IPU CYIIECTBYIOIIEM ITOJOKEHUHN MOXKAPHOU
POPUIAKTHUKU IEKTPOYCTAHOBOK.

B Hacrosimiee BpeMs CIOXKWJIACh CHUTYallMsl, KOT/Ia 3JEKTPOOOOPYIOBaHUE TIO

OoJbIlIeH YacTH HUKEM HE 00CTYKUBAETCS U HE KOHTPOJIUPYETCS C TOUKU 3PEHUS €ro
NOXKAPHOH  NpOQHUIAKTHKU. DJEKTPUKM Ha  OOBEKTax 3aHUMAIOTCA  €ro
00CIIy’)KMBaHHUEM WJIM PEMOHTOM, KOTJa YTO-TO BBIXOJWUT U3 CTpos. B 3TOi cBs3M,
OJHUM M3 OCHOBHBIX BOIPOCOB SBJSIETCS OpraHU3alds CHUCTEMATHYECKON
npo(UIAKTUKU MOKAPOB OT 3JIEKTPOOOOPYAOBAHUS KHUIIBIX U OOIIECTBEHHBIX 3/1aHUMN
C MPUMEHEHUEM TEXHUYECKHUX CPEJICTB.

B cootBercTBUM co cTaTheld 4 TexHuyeckoro periiameHta TamMoKeHHOro coro3a
«O 0Oe3omacHOCTH  HU3KOBOJIbTHOTO obopyaoBanusi» (TP TC 004/2011),
HU3KOBOJIbTHOE O0OpYJOBAaHHE JOJIKHO OBITH pa3pabOTaHO M M3TOTOBJICHO TaKUM
o0pa3oMm, 4TOOBI MPU MPUMEHEHUHU €ro MO Ha3HAYEHHUIO M BBHINIOJIHEHUU TPeOOBaHUM
K  MOHTaXy, OKCIulyaTanuu  (WCIIOJNBb30BAHHIO),  XPAHEHHWIO,  IEPEBO3KE
(TpaHCTIOPTHPOBAHUIO) M TEXHUYECKOMY OOCIYy)XMBAaHHUIO 3TO 000pYy/IOBaHHE
o0ecrneunBano: OTCYTCTBHE HEIOMYCTHMOTO PHUCKAa BO3HUKHOBEHHS TOBBIIIEHHBIX
TEMIIepaTyp, IYrOBBIX pa3psioB WIM W3ITYYEHUH, KOTOpbIE MOTYT IPUBECTU
K TIOSIBJICHUIO OMAacHOCTEH, OTCYTCTBHME HEAOMYCTUMOTO PHUCKa TMPH MEeperpys3Kax,
aBapUIHBIX PEKMMAxX M OTKa3aX, BHI3LIBAEMBIX BIUSHUEM BHEITHWUX U BHYTPEHHHX
BO3JICUCTBYIOIUX  (akTopoB. Takke B  JaHHOM  cTaTbe  OMNpPENEICHO,
YTO HU3KOBOJIBTHOE 000PYI0BAaHUE TOHKHO OBITH pa3pab0TaHO W U3TOTOBJICHO TAKUM
oOpa3oM, 4TOObBI OHO HE€ SBISJIOCH HCTOYHMKOM BO3HUKHOBEHMS IMOXKapa
B HOPMAJIbHBIX U AaBAPUIHBIX YCIOBUSIX PAOOTHI.

B  OonbmiHCTBE  CcioydyaeB, IOCJIE€  MOHTaxa, dJIEKTPOOOOPYIOBAHHE

HC IIOABCPracTcCs HpO(l)I/IJ'IaKTI/I‘ICCKI/IM OCMOTpaM, TCEXHHUUYCCKOMY KOHTPOIIIO,
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OOCITy)KMBaHUI0O W PEMOHTHO-TIPEAYNPEIUTENbHBIM  MeponpusiTusiM.  OnHaKo
CO BPEMEHEM C HUM IIPOUCXOIAT OTPULIATENIbHBIC U3MEHEHMS. Y Xy IIIEHUE COCTOSTHUS
AJIEKTPOOOOPYIOBAaHUSI ~ MNPUBOAMT K  HEPAIMOHAIBHOMY  HMCIOJIb30BAaHUIO
IIEKTPUYECKOW SHEPTHM W IOBBIIMICHUIO YPOBHS II0KAPHOM OINACHOCTH, a, 3HAYMT,
TpeOyeT 3a HUM CUCTEMAaTH3UPOBAHHOTO HAOIIOICHHUS.

B cootBercTBUM ¢ DenepanbHbIM 3akoHOM OT 21 nmekadpst 1994 r. Ne 69-03
«O moxapHOi 0e30macHOCTH», MPOQPHIAKTHKA TOXApOB — COBOKYITHOCTb
IIPEBEHTUBHBIX MEpP, HAIIPABJICHHBIX HA UCKIIFOYEHUE BO3MOXKHOCTH BO3HUKHOBEHUS
[10’KapOB ¥ OTPaHUYEHUE UX IIOCIIEICTBUN.

[Tox cucremoil MpOPUIAKTUKH TOKAPHOM OMACHOCTH 3JIEKTPOOOOPYIOBAHUSA
XKUIBIX W OOIIECTBEHHBIX 3/aHUA TMOHHUMAIOTCS PETYJSPHBIC, BBITOJHIEMbIC
10 3a1aHHOMN IIporpaMmme HaOJII0ICHUS 3a JKCIULYaTUPYEMBIM
3JIEKTPOOOOPYIOBAaHUEM, MO3BOJISIOLINE ONPEAENATh €ro (PaKTUYECKOE COCTOSHHE,
IIPOUCXOJAIIME B HEM IPOLECCHI M IPOTHO3UPOBATH HM3MEHEHUE COCTOSHUS
MO/ BIMSIHUEM Pa3nuvHbIX (hakTopoB. Takue HaOMIOIEHUS HEOOXOIUMBI, B MEPBYIO
ouepeib, IS JIEKTPOOoOOPYA0BaHUS OOBEKTOB C MACCOBBIM NPEOBIBAHUEM JIIOIEH.

[ToxxapHast 0e301aCHOCTh OOBEKTOB PA3IMYHOTO HA3HAUEHUS B 3HAYUTEIILHOM
CTEIIEHU OIPENEseTCs] COCTOSHUEM JKCIUTyaTUPYEMOTo 3JIEKTPOOOOpYI0BaHUS
U DJIEKTPOYCTAHOBOK.

OCHOBHBIM  HalpaBJ€HUEM B O0ECHEYeHUH TMOXKapHOHW Oe30MacHOCTU
AKCILTYaTUPYEMOTO  3JIEKTPOOOOPYAOBAaHUS SIBISETCS MAKCHUMAaJIbHO BO3MOYXHOE
CHIDKEHHE BEpPOSATHOCTH BO3HMKHOBEHMS II0XKapa OT DJIEKTPOYCTAHOBOK B IIEJIOM
Y OT OTJEIIBHBIX JJIEKTPUUECKUX U3ICIIUMN.

TaM, r1e €cTb KOHTaKTHBIE COCAUHEHHUs B DJIEKTPOCETSX, IPOLIECC OKUCIICHUS
METAJUIMYECKUX TOBEPXHOCTEH JJIEKTPOKOHTAKTOB W  TMOSBICHUS  JE(PEKTOB
HenpepbiBeH. be3 10CcTaToYHOM TEXHUYECKOM OCHALIEHHOCTH U MOATOTOBJIEHHOTO
nepcoHana B OOJBIIMHCTBE CIIy4aeB HEHCIPABHOCTU 3JIEKTPOOOOPYAOBAHUS MOXKHO
OOHApPYXUTh TOJBKO MO XapaKTEPHOMY 3alaxy Wiu OOyTJICHHON 3JIEKTPOM30JIALINY,
YTO XapaKTEePHO JJIs aBapUIHBIX J1e()EKTOB YK€ Ha MOXKAPOOMACHOM CTaIuH.

Bo3HukHOBeHHE NEePEKTOB SJIEKTPUUECKUX LEMEd U IEKTPOOOOPYTOBAHUS —
ATO €CTECTBEHHBIN MPOLECC, K KOTOPOMY HEOOXOAMMO OBITh TOTOBBIMH M KOTOPOE
HEO0OXOMMO TIPEAYIIPEKAATH 3a0J1arOBPEMEHHO.

B HaCcTOoAmMCC BpPCMA  IIOABHIIMCb  HOBBIC TCXHHYCCKHC  CPCIACTBA,


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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MO3BOJIAIOIINE BBIBECTH MPOQPHUIAKTUKY MOXKAapOB OT 3JIEKTPOOOOPYAOBAHUSA B

AKUITBIX

U OOIIECTBEHHBIX 3/IaHUSIX HAa HOBBIM YPOBEHbD.

K 00cinyXuBaHUIO AJIEKTPOYCTAHOBOK JIOMYCKAIOTCS KBaTU(UIIMPOBAHHBIC
CHEIUAINCTBl, MMEIONIME TIPyNIy Mo 23jekTpoOe3onacHoct He Huxe I,
MOJATBEPKIECHHYIO0 COOTBETCTBYIOIIHUM YAOCTOBEPEHUEM.

OOcneoBaHuE  3JIEKTPOYCTAHOBOK ~ JOJDKHO — MPOM3BOAUTHCS  COBMECTHO
C  KBAIM(PUUMPOBAHHBIM  TIEPCOHAJIOM  DJIEKTPOTEXHUYECKOTO  XO35HCTBA,

OTBCTCTBCHHBIM 3a O6CJIy}KI/IBaHI/I€ 3JI€KTpOO60pYI[OBaHI/IH 3aHHA.
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1. Ob6aacTs npuMeHeHUst

Hacrosimue Mertonanueckue peKOMEHIAIMU OMPENesioT OOIue TMOJ0KEHUS
MO0 OpraHu3ali MPOPUIAKTUKA TOXKAPOB OT 3IJIEKTPOOOOPYIOBAHUS B JKUIIBIX
1 OOIIECTBEHHBIX 3aHUSIX C IPUMEHEHUEM TEXHUYECKUX CPEJICTB.

Hacrosmue METOANYECKUE pPEKOMEHAAUN IIpEHA3HAYECHBI
JUIS WCTIOJIHUTENBHBIX OpraHoB cyObekToB Poccuiickoit ®enepanuu, OpraHoB
MECTHOTO CaMOYIIpaBJICHUs, OpraHU3alliid Mo peaju3aldyd MOJHOMOYMM B 00yacTu
MOXKapHON 0€30MaCHOCTH, a TakkKe COOCTBEHHHKOB (apeHIaTOpPOB) >KUJIBIX JOMOB
(xBapTHD).

OCHOBHBIMM 3a/lauaMH HUCIIOJHUTEIBHBIX OpPraHoB CyOBeKTOB Poccuiickoi
denepanun, OpraHOB MECTHOT'O caMOyIIpaBJICHNUs, OpraHHA3aLNN,
no npo(UIaKTUKE TMOXKApPOB B JKWIbE, SBJSIOTCA OOyUYEHHE HACEJEHUS MepaM
NOKapHOM O€30IIaCHOCTH, OCHOBaM I0Xapo0e30MacHOrO TMOBEACHUSA, a TaKKe
MH(GOPMHUPOBAHNE HACEJICHUS O Mepax MOKapHOU OE30MaCHOCTH.

Hacrosime  meTonuyeckue pEKOMEHJALMM  MOTYT  OBITh  IPUMEHEHBI
COOCTBEHHMKAaMHU JOMOB (KBapTHp) U ape€HIAaTOpaMH MOMEIIEHUN I MPOBEACHUS
CaMOCTOATENILHON TEPBUYHONM OIICHKA COCTOSIHHSI TIOKapHOW  0e30MacHOCTH
HKCILTYaTUPYEMOTO 3JIEKTPOOOOPYT0BaHUS.

B Hactosmmx MeTtoguyeckux peKOMeHAauusax Mo TEXHUYECKUMHU CPEACTBAMU
NPOQUIAKTUKY TMOXKAPOB MOHUMAIOTCS aNMapaThl 3alIUThl ANEKTPUUYECKUX LIETIEH,
TEIUTIOBU3MOHHAs INarHOCTUKA, TEPMOUHANKATOPBI U TEPMOCHCTEMBI.

Hacrosdmme wmeronuueckue peKOMEHAALUMU HE SABIIOTCI  PYKOBOJACTBOM
[0 INPOEKTUPOBAHUIO JJEKTPOYCTAHOBOK 3JaHUM M  MOHTaXYy anmnaparoB
AIIEKTPUYECKON 3aLUTHI U APYTUX TEXHUYECKUX CPEACTB.

[IpoekTHpOBAHUE M MOHTAX DJIEKTPOYCTAHOBOK 3JaHUN JOJDKEH ITPOBOJUTHCS
B COOTBETCTBUU C JEHUCTBYIOIIMMU HOPMAaTUBHBIMHU JOKYMEHTAMH.

Hacrosdmme wmeronuueckue peKoOMEeHAALUMU HE SBISIOTCS  HOPMAaTUBHBIM

JOKYMEHTOM.
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2. OcHOBHBIE YJIEKTPOTEXHUYECKUE PUYNHBI I0KAPOB
OT 3JICKTPOOOOPYAOBAHMSA

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

3HaHHWE TEXHUYECKHX IPUYMH IO0XKAPOB OT 3JIEKTPOYCTAHOBOK IO3BOJIET
Oprann3oBath 3(HEKTUBHYIO CUCTEMY MOKAPHO-MPOYUIAKTUIECKUX MEPOIPHUITHIA.

K mpuurHaM nokapoB JIEKTPOTEXHUUYECKOTO XapaKTepa OTHOCSTCS:

- KOPOTKOE 3aMbIKaHUE;

- Ieperpy3Ka 3JEeKTPUIECKUX LEenei;

- 0OJIBIIIOE IEPEXOTHOE COMPOTUBIICHUE;

- UICKpPEHHUE;

- QIIEKTpUYECKas IyTa;

- IEpEHATIPSKEHHUE ANEKTPUUECKON CEeTH.

Kpome Toro, He0OXOAMMO YUYUTBIBATH, UYTO MEPEHANPSIKEHUE AIIEKTPUUECKON
ceTH, OOJIbIIOE MEPEXOJHOE CONMPOTUBIICHUE M TMEPErpy3Ka LEMU MOXKET MPUBECTU
K KOPOTKOMY 3aMBIKAHUIO, BO3HUKHOBEHHUIO JJIEKTPUYECKOW Iyrd, U HA0O0OpOT,
KOPOTKOE 3aMbIKaHHE MOXKET TPUBECTH K TEPEerpy3Ke JIEKTPUUYECKON CETH,
K UCKPEHMIO, 00pa30BaHUIO 3JIEKTPUUECKOM IyTH, K MEPEX0ay dJIEKTPUUECKOTO TOKa
Ha METAJUTMYECKHE 3a3€MJICHHBIE KOHCTPYKIIMH U T.1. [3].

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

OIMaCHBIC OTHOCUTCIIbHO BO3MOKHOCTHU BOSHUKHOBCHHUA I10KAPOB.

Kopomkoe 3amvikanue

Cpean TpUYMH MOXapOB  BJIEKTPOTEXHMYECKOTO  XapakTepa KOPOTKOE
3aMbIKaHUE SIBJISIETCS CaMbIM PaclpOCTPAHEHHBIM, XOTS HEPEIKO OHO MOXET OBITh
U CJIEJICTBHEM KaKOW-T10O0 APYyroi aBapuiHON CUTyallud B AJIEKTPUUECKON LIeTIH.

KopoTkoe 3amblkaHWe B JJIEKTPUYECKHX LEMAX MOXKET BO3HUKHYTH
B pe3yJibTaTe 3aMbIKaHUsI MeXAy (ha30BbIM U HYJIEBBIM MPOBOJHUKAMHU, 3aMbIKAHUS
¢$a30BOroO MPOBOIHUKA HA «3eMITIO» [3].

NHbpIMM  cllOBamMHM, KOPOTKOE 3aMbIKAHME BO3HMKAE€T IPU COEIMHEHUH
AIEKTPUYECKUX IPOBOJIOB C HAPYLIEHHOW M30JISLMEN, COPUKOCHOBEHUU ITPOBOJOB

C MCTAUNIMYCCKHMMH 3a3€MJICHHBIMH KOHCTPYKIHAMU BHaHHﬁ U COOPYIKCHHUMH,
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IIONAJaHNA Ha OTOJIEHHBIE IIPOBOAA NOCTOPOHHHUX METALNIMYECKUX IPEIAMETOB,
npoboe OOyraeHHOW WM HAapyMIEHHOW HW30JSIHM TMPOBOJOB M JIPYTHX
IIEKTPOYCTAaHOBOYHBIX U3JEIINN.

IIpu KOPOTKOM 3aMBIKAHMM MTHOBEHHO MHOTOKPATHO YBEJIIMUMBAETCS CUJIA TOKA
B II€NM, IIPOUCXOJUT 3HAYUTEIBHOE BBIICICHUE TEIUIA, 3HAYMTEIBHO BO3PAacTacT
TEMIIEPATypa TOKONPOBOIAIINX JKWJI, YTO IPUBOJUT K PACIUIABICHUIO H30JIALMHU
IIEKTPUYECKUX IIPOBONOB M Kabened M €€ MOCIENyIOIEMY BOCIUIAMEHEHHUIO.
KopoTkoe 3aMbIKaHHE, KaK IPaBUIIO, COMPOBOXKAACTCS XJIOIKOM, PACILIABICHUEM
MeTajljla MPOBOJHUKOB M BBIOPOCOM pacCKaJIEHHBIX YaCTUI[ U3 30HBI KOPOTKOIO
3aMBIKaHMS C MOCIEAYOIIHUM BOCINIAMEHEHUEM OKPYKAFOIIUX ITPEAMETOB.

Haunbonee pacnpocTpaHeHHbIE MPUYHMHBI, MO KOTOPBIM MOKET MPOU30NTH
KOPOTKO€ 3aMbIKaHUE B KBAPTHUPE, IOME, OOIIECTBEHHBIX 3AaHUSIX — 3TO MOBPEKACHHUE
W30JISALUH. IToBpexnenue U30JIALUU qaie BCETO IIPOUCXOIUT
B MecCTax, I/ie MpoBoja meperudarorcsa. Takxe K MOBPEKIACHUIO H3OJIALUU MOMKET
IPUBECTU NEPEKPYyUYMBAHUE IPOBOJOB, CrMOAaHUE MPOBOAOB IOJ OCTPHIM YIJIOM,
NOBPEXJICHUE H30JBLMA MPOBOAOB IMPH TMPOBEIECHUU PEMOHTHBIX pador [4].
M3onsuui0 MOTyT MOBPEAUTh TPbI3YHbl WIM JOMAIlHWE >XUBOTHbIE. Emie onaHa
IIPUYMHA KOPOTKUX 3aMbIKAHUI — IEPErPEB U, KaK CJIEICTBUE, Pa3pyILIEHNE N30SI,

HcrouHnKaMy 3aXUTraHus NPU KOPOTKHUX 3aMBIKAHUSAX MOTYT SIBJISITHCS
packajneHHbple (ropsliuMe) 4YacTUUbl M KalUld MeTajula NpH PacIUIaBICHHUU
B ABApUMHBIX PEKHUMAX SKWJI TPOBOAOB (KalOenmed) WM NOpU  pa3pylIEHUU

AIEKTPONPUOOPOB.

Ilepezpy3ka 3n1ekmpuueckux cemeil

CoBpeMEHHBIE KBapTHpPbl M JOMa HACBIIIEHBl MHOXECTBOM JJIEKTPUYECKUX
npubopoB. YacToll NpUYMHON BO3HUMKHOBEHHS IMOXKAPOB SBISETCA NEperpyska
DJIEKTPOCETEN.

[Ieperpy3koi Ha3bIBAE€TCS TAKOE SIBJIEHUE, IPU KOTOPOM B JJIEKTPUUECKOU CETH
BO3HHUKAIOT TOKOBBIE HArPY3KH, PEBBIIAIOIINE JUIUTEIBHO JTOITYCTUMBIE.

HaunGonee gacToii mpuuarHOMN, BBI3BIBAIOIIEH TIEPETPY3KY IEKTPUUECKHUX TeTei
B KUJIBIX U OOLIECTBEHHBIX 3IaAHUSX, ABIISIETCS BKIIOUCHUE B DJIEKTPUUYECKYIO CETh HE
NPEIYCMOTPEHHBIX PAaCcYeTOM MOIIHBIX IOTpPeOUTENel DJIEKTPOIHEPTUU WU
BKJIFOUEHUE B OJHY PO3ETKY HECKOJBKO OBITOBBIX MPUOOPOB OOJBIION MOIIHOCTU

OJIHOBPEMEHHO.
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B pesynbraTre mneperpy3kud IMpoBOJIa HArpeBalOTCS, BBIAENSAETCS OO0JbIIOE
KOJIMYECTBO TEIIa, MOTYT IUIABUTHCS KUJIbI TPOBOJIOB — 3TO MOXKET CTaTh MIPUUUHOMN

KOPOTKOT'O 3aMbIKaHHs, BOSHUKAIOT UCKPBI U KaK CIECTBUE MOXap [S].

bonvuoe nepexoonoe conpomuenenue (nioxoi KoHmaxm,)

bonpioe mepexolHOE COMPOTHUBIEHHWE — 3TO CONPOTUBICHHUE YYacTKa
AIEKTPUUECKOM IIEMTU B MECTE COCTMHEHUS OT/IETBHBIX JIEMEHTOB (MECTa COCTUHEHMUSI
MPOBOJIOB, MOJICOCAMHEHUSI UX K DJEKTPONPUEMHHUKAM, KOHTAKTHBIM dJIEMEHTaM U
T.I.) B KOTOPBIX, NP HENPABHIBHOM HMX HUCIOJHEHHH, CONPOTUBJIEHHUE BBILIE IO
CPABHEHUIO C CONPOTHUBICHUEM AIIEKTPUUECKON LIEH J0 3TUX YYaCTKOB M MOCIIE HUX
[3].

Haubonee yacto 60sbllne NEpEeXOJHbIE CONPOTUBIIEHUSI BO3HUKAIOT B MECTax
COEMHEHMsS MIPOBOJOB MEXIy cO0O0H, KOrja BMECTO IMalKH, CBapKH, OINPECCOBKHU
WIA 32KUMOB MOJ OOJTHI NPUMEHSIOTCS CKPYTKH MPOBOJIOB (OCOOEHHO OIacHa
CKpYTKa ITPOBOJIOB C aJTIOMHUHHEBBIMU U MEIHBIMH >KHJIAMH ), B MECTaX MOJKIIOUYEHUS
IpPOBOJOB K anmaparaM 0e3 CHeUUaJbHBIX 3aKHMMOB UM  HAKOHEYHUKOB,
B BBIKJIIOYATEISAX, IITENCENbHBIX pa3beMax (PO3eTKax, BUIIKAaX) HAa KOHTAKTHBIX
AJIIEMEHTaX NPH CHUKEHUU NMPUJIAra€MbIX JJI BKIIOUEHHS YCUIINM, HEJOBKIIOUEHUS,
MOATOPAaHUSI U T.N., B MECTaX KOHTAKTOB, BBIMOJHEHHBIX C MOMOIIBIO PE3bOOBBIX
COEMHEHHUH B 3JIEKTPOOOOPYIOBaHUU, B KOTOPOM B Ipolecce padoThl MPOU30IILIO0
oclia0JIeHre KOHTAKTa.

HenocpencTBeHHbIM MCTOYHUKOM 3a)KUTaHUS B TOM CIIy4a€ MOTYT OBITh:
AJIIEMEHTBI JJIEKTPOYCTAHOBOK, HArpeThle /10 BBICOKOW TEMIEepaTypbl TEIUIOM,
BBIJICJICHHBIM ~ DJIEKTPUYECKHUM TOKOM B  MecTe OOJBIIOr0o  MEPEXOAHOIrO
CONPOTHUBJICHUS;  DJIEKTPUYECKUE  MCKPbl WM  YacTULBl  PACILJIABJICEHHOTO
YW HaKaJICHHOI'O0 METaJlla, BO3HMKAIOIIME B MECTE «IUIOXOr0» 3JIEKTPUYECKOIO
KOHTAKTA.

Kpome Toro, 00ibI10€ MEepexoHOE CONMPOTUBICHUE MOXKET ObITh MPUYUHON

BO3HHMKHOBCHHA KOPOTKOI'O 3aMBbIKaAHM.

Hckpenue (0yzo60ii npoooit)

Uckpenne (myroBoil mpoOOW) B IJIEKTPOYCTAaHOBKAX — OTO BechMa
PaCIpOCTPAHEHHOE SIBJICHUE U MPOUCXOAUT KaK MPH HOPMaIbHOM paboTe OTASIbHBIX
MOTPEOUTENIEH DIEKTPUYECKONH DHEPruM, 4daile BCEro IPHOOPOB HMEIOIIUX

KOHHCKTOPHBIﬁ QICKTPOABUIATCIIb IIPW HCIVIOTHOM MPWIICTAHWW K HUM IICTOK, TaK
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U B aBapUilHOM pexXuMe pabOThl IJIEKTPONPUOOPOB, B MECTaX HEKAYeCTBEHHOTO
MPUCOCIWHEHNUS  TPOBOAOB K  TMOTPEOHMTENsAM  DJIEKTPUYECKOHW  DHEPTHH,
IPU  CONMPUKOCHOBEHWU OTACIBHBIX YYaCTKOB IPOBOJOB MEXKIy COOOW win
C 3a3€MJICHHBIMU KOHCTPYKIIUAMHU U T.1. [3].

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

HckpoBoit pa3psia MOKeT 00pa30BBIBATHCS MPU HM3JIOME KUJIbI Kalemns Hu3-3a
YCTaJOCTH METajlla, pa3pbiBa MPOBOJHUKA MPU YPE3MEPHOM PACTSHKCHUU Kadens,
100 TIPU MOBPEXKICHUH KUJIbI IOCTOPOHHUM MpeaMeToM. B moBpexaEHHON Kuie
BO3HUKAET MaJIbId 3a30p, MPOOMBAEMbI pabOuYMM HaNpPsHKEHUEM, MO3TOMY TOK
0 TaKOMY KaOellro MpoJIoJKaeT MPOTEeKaTh, U OCTA&Tcs OJU30K K HOMHHAIBHOMY
3Ha4YEHMIO0. B 3a30pe BO3HUKAET IyrOBOM pa3psiji, COMPOBOXKAAOIIMNICA HHTEHCUBHBIM
BBIJICJICHUEM TEILIa, YTO MPUBOJIUT K JabHEUIIIEMY pa3pyIISHUIO N30SI KaOes u

€TI0 BO3TOpaHHIO.

Inexkmpuueckan oy2a

DnekTpudeckas ayra oOpasyercsi B pe3yjbTare YCTOMYUBOIO JIEKTPUUYECKOTO
pa3psna MEXIy IBYMSI METAJUIMYECKUMHU 3JIEMEHTaMH 3JIEKTPUYECKON YCTaHOBKH,
MMEIOIIMMHU Pa3Hbl€ NOTEHIUANbL. B 3JIEKTpUYECKON Ayre MpOUCXOAUT UHTEHCUBHAS
MOHU3alMsl ra30BOr0 MPOMEXKYTKa, IUIaBI€HUWE W ropeHue meramia. Kpome Toro,
MPOUCXOJUT HWHTEHCUBHOE pa3OpbI3TUBAHUE PACIUIABICHHBIX YacTHUI[ MeTajia,
UMEIONIUX OOJIBIIION 3amac TEIMJIOBOM SHEPruu, KOTOphIE TMOMajas Ha TOpIOYHe
MaTepualibl, MOTYT 3aXeub HX. OJEKTpUYecKass ayra HMEET OYEHb BBICOKYIO
temmepatypy (1500-4000 °C) u MOKET BOCIIIAaMEHHUTH MPAKTUYECKH JIFOOOM roprounii
MaTepuall, CONMPUKACAICh C HUM HEMOCPEJICTBEHHO, a TAKXKE MOCPEICTBOM JTyYUCTOU
TEIIOTHI.

VYcroltunBass  sjekTpuueckas — Jayra  MHOTAAa  MOXET  BO3HUKaTh B
aneKkTponpoBoaax. [Ipu anekTpudeckon Ayre Mo MHemnsM MPOTEKarT TOKU KOPOTKOTO
3ambikaHus. [TosToMy npu 0Opa3oBaHUU PIEKTPUUYECKON TyTU B aBapUIHOM PEKUME
B DJICKTPUYECKON IIEMU BO3HUKAIOT BTOPUYHBIC (MTOOOYHBIC) SBJICHUS, XapaKTEPHBIC
JIJ1s1 KOPOTKOTO 3aMbIKaHusl. B citydasix, He MpelyCMOTPEHHBIX HOPMAJIbHBIM PEXKHUMOM
AKCIUTyaTalllK AJIEKTPOYCTAaHOBOK, BOSBHUKHOBEHHUE AJIEKTPUUECKOM AYTH Yallle BCEro

MPOUCXOIUT MPU KOPOTKOM 3aMbIKaHUH [3].
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Ilepenanpsasicenue 6 31eKmpuiecKkonl yenu

[TepenanpspkeHE MOKET BO3HHUKATh: MPU KOPOTKUX 3aMBIKAHUSAX; TPH
MOTIAIAHAN  «BBICOKOT0» HANPSDKCHWSI HAa HHU3KOBOJBTHBIE CETH; MPU TPO30BBIX
pa3psax; SAEKTPOMArHUTHOW UHAYKIIUU U JP.

[ToxapHass oOmacHOCTb MEpEeHANpPsHKEHUs, B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUM, MOXKET TMPOSBIATHCA B  CIEAYIOIIEM: TMOBBIIMIEHUH BEPOSTHOCTH
BO3HMKHOBEHHUSI KOPOTKOTO 3aMbIKaHUS; YBEJIWYEHUHW TOKOBOW HArpy3ku Ha
OTIIEJBHBIX y4YacTKaxX »dJEKTPUYECKONM Iemd W BO3MOXXHOCTH BO3HMKHOBEHUS
neperpy3Ku; MOBBIIIEHUU TEIUIOBBIJCICHUS B AJIEKTPOHATPEBATEIbHBIX YCTPOUCTBAX;
MOBBIIIICHUH BEPOSTHOCTH BO3HUKHOBEHHS aBAPUHHBIX PEKUMOB B JIEKTPONPHOOpax
[3].

Henpasunvnaa kcnayamayus, KOHCMPYKMUGHbIE HEOOCMAMKU U
HEeUCnPAGHOCMU IJ1IEKMPOU3OeTUL

[ToxxapHas 0€30MacHOCTb  DJEKTPUUYECKUX MNPUOOPOB  HANpaBieHa Ha
o0OecrnieueHue MPaKTUIECKOW HEBO3ZMOKHOCTH 3aropaHusi, Kak caMOro M3Jeus, TaK U
OKpY)Karolie ero cpeapl, UTO JOJDKHO OO0ECIeUuBaThCAd  KOHCTPYKIIUEH
ANEKTpONpuOOpa, BHIOOPOM  KOMIUICKTYIOUIMX M3JEIUA W MaTepuajoB C
TEMIEPATYPHBIMU XapaKTEPUCTUKAMU, COOTBETCTBYIOIIMMHU TEIUIOBOMY PEXKUMY
paboTtsl. [Ipu 3TOM XapakTepucTUKaMU MOKapOOE30MaCHOCTH SBJISIETCS COOTBETCTBHE
TEMIIEpaTypbl Ha OCHOBHBIX JJIEMEHTaX DSJIEKTPUUECKOro MpuOopa JOMyCTHMBIM
3HAYCHUSAM, KaK B paboyeM, TaK U B aBApUHHOM PEKUME €ro paboThI.

Bo3HuKHOBEHHE TMOXKApOB OT DJIEKTPUYECKUX MPUOOPOB MOXKET OBITh
OoOyCJIOBJIEHO:  KOHCTPYKTHMBHBIMH  HEIOCTAaTKaMH,  HapylIEHUEM  MPaBUII
AKCIUTyaTallii; HEKAYeCTBEHHBIM JHEProcHaOkKeHueM (Pe3KUMH KOJIeOaHUSIMU
HaMpPSHKEHUST B DJIEKTPUUECKOM CETH, YTO MOXKET NPUBECTH K BO3HUKHOBEHUIO
aBapUIHBIX PEKUMOB).

OCHOBHBIMH MPUYUHAMYU BO3HUKHOBEHUS TIOKAPOB OT DJIEKTPUUECKUX U3JEITHMA
SBJISIIOTCS: KOPOTKOE 3aMblKaHHWE B NPUOOpax M IIHypax MHUTaHUs, OOJBIIOE
MePEX0IHOE COMPOTUBIICHUE, NTEpErpy3Ka, HCKPEHUE, HAPYIIIEHHE TEIJIOBOTO PEXUMa
paboThl  anekTporpubopa  (YXYIAIICHHBIA  TEIJIOOTBOJ), HEMOCPEICTBEHHOE
COMPUKOCHOBEHHE HArpeThIX IMOBEPXHOCTEH IJIEKTPONPUOOPOB C TOPIOYUMU
MaTepuaJiaMH; BO3JCHCTBHE  TEIUIOBOTO  W3JIy4deHUs npubopa (Hampumep,
AJIEKTPOOOOTpeBaTENsl) HAa TOPIOYME MaTEpHaIbl; BBUIET PACKAJICHHBIX YaCTHII,

00pa30BaBIIINUXCS B PE3YJIHTATE aBApPUITHOTO pexuma [3].
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3. Opranusanus NnpoQPUIAKTHKH I0KAPOB

3.1. O0mue MoJI0:KeHUA

C 1 wmapra 2023 r. BCTynWJIO B  CWIy  IIOCTAaHOBJICHUE
[IpaButensctBa Poccuiickoit denepanuu ot 24 okTadps 2022 r. No 1885
«O  BHeceHMM  u3MeHeHMHM B IIpaBmiia  IPOTHMBOMOXKApPHOTO  pEKHUMA
B Poccuiickon denepanuny.

IIyHkT 2 yKka3aHHBIX HM3MEHEHUM BBOAUT B IlpaBwia mpoTHBONOKAPHOTO
pexuma B Poccuiickoit @enepanuu (nanee — I[ITP) HoBbIil myHKT 2.1 ciexyromiero
conepkanus «PyKOBOJIUTENb OpraHU3alMi 00ECIEYMBACT JKCIUTyaTallMi0 3/IaHU,
COOpY>KEHUM B COOTBETCTBUU € TpeOoBaHUAMHU DeepanbHOro 3aKoHa « TexXHuYecKuit
periiaMeHT o TpeOOBaHMSIX TOXKApHOM Oe3omacHocTU» U (WJIM) TMPOEKTHON
JTOKYMEHTAIUN».

C 7 auBaps 2023 r. Bctynwid B cuity [IpaBuna TeXHHMYECKON 3KCILTyaTaluu
AJIIEKTPOYCTAHOBOK MOTpeduteneit snekrpuyeckor sHeprum (manee — [IT9),
yTBEpXKIEHHbIE TMpukazoM Munsnepro Poccum Ne 811 or 12.08.2022
«O0 ytBepxkaeHun IlpaBuin TEeXHUMYECKOM OKCIUTyaTallid dAJIEKTPOYCTAHOBOK
MOTPEOUTENCH DIIEKTPUIECKON IHEPTUNY.

B coorBerctBum ¢ nyHktoM 3 IITD TexHuyeckas SKCILUTyaTanus
AJEKTPOYCTAHOBOK BKJIFOYAET, B TOM YHCJIE, HX PEMOHT W TEXHHUYECKOE
o0cITy>KMBaHUE.

B cootBerctBum ¢ nmynkrom 7 IITO, mpu sKCrulyaTauuy 3JIEKTPOYCTaHOBOK
NOTpEeOUTENh TaKXKe JIOJDKEH OOECTeunuTh: COJACp)KaHUE JJIEKTPOYCTAHOBOK B
UCITPAaBHOM COCTOSIHUU U UX 0€30TacCHYI0 dKCILTyaTalluio; TPOBEICHUE TEXHUYECKOTO
OOCTY>KMBaHUSI U PEMOHTA JJIEKTPOYCTAHOBOK B IEJSAX MOJIEPKAHUS HCIPABHOTO
COCTOSIHUS W 0e30MacHOM  OJKCIUTyaTalldd  DJIEKTPOYCTAaHOBOK,  HaJIW4He,
WCMOJIb30BAaHUE M TOJAJCPKAHME B aAKTYAIbHOM COCTOSIHUM  TEXHUYECKOMU
JTIOKYMEHTAIUU, HEOOXOUMOM ISl SKCIUTyaTalluK SJIEKTPOYCTAHOBOK.

B cootBercTtBUM ¢ niyHkToM 8 IITD i HENMOCpPEICTBEHHOTO BBIMOJHEHUS
00SI3aHHOCTEM MO OpTraHu3alMU HKCIUTyaTallud 3JIEKTPOYCTAHOBOK PYKOBOJMTEINb
notpebutenss (3@ HUCKIIOUEHHEM  MHAWUBUIYAIbHBIX  MpeaNpUHUMATENICH

u (bHBI/IIICCKI/IX J'II/ILI) OpraHU3allMOHHO-PACIIOPAANTCIIbHBIM JOKYMCHTOM HA3HAYACT U3
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yycia  aJIMHUHUCTPATHBHO-TEXHUMYECKOTO  MEpPCOHalla  MOTpeOuTens  JuUIo,
Ha KOTOPOE BO3JIOXKEHBI 00S3aHHOCTH IO OpraHU3AIMK TPOBEICHUS BCEX BUIOB padboT
B 3JICKTPOYCTAaHOBKAX MOTPEOUTENs (Jjajiee — OTBETCTBEHHBIN 32 AJIEKTPOXO3AKUCTBO),
U ero 3amectutens. B cinydae ecnu nmoTpeOUTeNb, OCYIIECTBIIONINI SKCILTyaTalUIO
3JIEKTPOYCTaHOBKH, SIBJISICTCS WHIUBUTy ATbHBIM MpEeANMPUHAMATEIIEM,
0OS3aHHOCTh MO OPraHM3AlMH JKCIUTyaTallid 3JIEKTPOYCTAHOBOK, OpraHU3alluu
IPOBEJCHUS BCEX BUAOB pabOT B 3JIEKTPOYCTAHOBKAX BO3JIATaeTCsl HEMTOCPEICTBEHHO
Ha TAKOT'O MHJIUBUIYAIBLHOTO MPEANPUHUMATEIIS.

VYuutsiBas TpeboBanus myHkra 8 [1T3, opranuzanuio npoGuiakTUKU OKapOB
OT DJKCIUTyaTUPYEeMOTrO 3JIEKTPOOOOPYAOBAHMS PEKOMEHIYETCS BO3JIOKHUTh Ha
OTBETCTBEHHOTO 3a JIEKTPOXO3SHUCTBO WIM HAa MHAUBUIYAITLHOTO MPEANPUHUMATEIS,
HEIMOCPEICTBEHHO YKCILUTYaTUPYIOIIETO AJIEKTPOYCTAHOBKH, a Il (PU3HMUECKUX JIUIL —
HENOCPEICTBEHHO Ha (PU3UUECKOE JIMII0, KCILUTYaTUPYIOIIEE AIEKTPOYCTAHOBKHU.

B coorBercTBrM ¢ myHKTOM 9 IITD Ha OTBETCTBEHHOIO 3a JJIEKTPOXO3AMCTBO
JIOJKHBI OBITH BO3JIOKEHBI TMOJTHOMOYHUS MO OpPTaHM3aIMH Pa3paObO0TKU U BEICHUIO
JIOKYMEHTAllud TI0 BOMPOCAaM OPTraHM3AIMHM SKCIUTyaTallid JJIEKTPOYCTAaHOBOK
U ee mepecMoTpy (aKTyanusaluu); OOECIEUCHHIO BBHINIOJIHEHUS pPEMOHTa W
TEXHUUYECKOTO OOCITY)KHBaHUsI dJIEKTPOYCTaHOBOK.

B cootBerctBuu ¢ mynkrtom 14 I1TD, moTpeduTens M0DKEH OPraHU30BaTh U
OCYHIECTBJISATh KOHTPOJb COCTOSIHUS €T0 3JIEKTPOYCTAaHOBOK, OCHOBAHHBIM, B TOM
quClie, Ha pe3yJbTaTaXx OCMOTPOB. BhISBIICGHHBIE IO Pe3ysibTaTaM KOHTPOJIS Ae(heKThI
000pyZ0BaHUs, YCTPOMCTB DJEKTPOYCTAHOBOK JOKHBI (DUKCHUPOBATHCS B KypHAJe
ne(eKTOB ¢ ONpeIeTICHUEM OTBETCTBEHHBIX 32 YCTPAHEHHE JIUI] M CPOKOB YCTPAHECHUS
nedexToB.

B coorBerctBun ¢ myHktom 23 IITD mnorpebutens HOMKEH 00eCHEYUTh
MIPOBEJICHNE TEXHUUECKOTO OOCITYy)KMBAaHHS U PEMOHTOB 000PYAOBAaHUS U YCTPONCTB
ANEKTPOYyCTaHOBOK.  OOBEM  TEXHUYECKOro  OOCIyXHBaHUS UM  IJIAHOBO-
OpeIynpeAUTEeIbHBIX ~ PEMOHTOB  JJICKTPOYCTAHOBOK  JOJDKEH — OMPEAeNAThCSA
HEO0OXOIMMOCTBIO MOJIJIEPKAHUS UCIIPABHOCTH U obOecriedeHus 6e30macHor paboThl

SJICKTPOYCTAHOBOK.
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B cootBerctBun ¢ mnyHkrom 27 I[ITD y mnorpebutens B OTHOIICHUH
HKCILTYaTUPYEMBIX MM 3JIEKTPOYCTAHOBOK JIOJDKHA OBITh B HAJUYMM CIEIyIOLIas
TEXHUYECKask JOKyMEHTALU:

CXEMBI JIEKTPUYECKHX COCIUHEHUN M TEXHOJOTHYECKUX CUCTEM, B TOM YHUCIIE
HOpPMAJIbHbIE (BPEMEHHBIE HOPMAaJbHBIE) CXEMbl DJJIEKTPUYECKHX COCIUHEHUN
AIIEKTPOYCTAHOBOK MOTPEOUTEIS;

KYpHajJbl ydeTa »3JIEKTPOOOOPYJOBaHUS C IEPEYUCICHHEM OCHOBHOIO
ANEKTPOOOOPY/IOBaHUS U C YKa3aHHEM €ro TEeXHUYECKHX JIaHHBIX, a TakKkKe
MIPUCBOCHHBIX EMY MHBEHTAPHBIX HOMEPOB.

B cootBerctBuu ¢ nynkrom 30 IITO, Bce u3MEHEHUS B AJIEKTPOYCTAHOBKAX,
BBITIOJTHEHHBIE B MPOLECCE AKCILUTyaTalluH, JOJLDKHBI OTPAXAaThCsl HA AIEKTPUUYECKUX
(TEXHOJIOTUYECKUX, HCIOJHUTEIBHBIX) CXEMaX U 4YepTekax 3a MOJANHUCHIO
OTBETCTBEHHOTO 32 IEKTPOXO35MCTBO C YKa3aHUEM €r0 JOJDKHOCTH U 1aThl BHECEHUS
U3MEHEHMUS.

Ha ocnoBanmm mynkta 31 IITO  coOOTBETCTBHE  IIEKTPUYECKUX
(TEXHOJIOTUUECKUX) CXeM (depTexkeil) (haKTUYECKUM SKCIUTyaTallMOHHBIM JIOJKHO
MPOBEPATHCS OTBETCTBEHHBIM 3a 3JIEKTPOXO3SHMCTBO HE peXe OJHOIO pa3a B 3 roaa
C OTMETKOM Ha HHUX O JaTe IMPOBEPKH, YIAOCTOBEPEHHOW €ro MOAMHUCHIO.
[Ipy HECOOTBETCTBUM JJEKTPUUYECKUX (TEXHOJOTMYECKHX) CXeM (depTrexeil)
(haKTHYEeCKUM HKCITyaTallHOHHBIM OTBETCTBEHHBIM 3a 3JIEKTPOXO3SIMCTBO JIOJKEH
ObITH 0OecTIeueH epecMoTp (aKTyalln3alus) YKa3aHHbIX cXeM (depTexet).

[Tynkt 8 m3menenwuii B IIITP BBoAUT B Hero HOBBIM NMyHKT 17.1 ciemxyromero
coaepkanusi: «PykoBoauTeNlb oOpraHu3anuu oOecleyrBaeT BEJACHHWE U BHECEHUE
uHoOpMaIUU B JKypHAJI OKCIUTyaTalldd CHCTEM TPOTHUBOIMOXKAPHOW 3alllUTHI.
JlomyckaeTcsi BeleHHE >KypHala HKCIUTyaTallik CUCTEM MPOTHUBOMOKAPHOM 3aIUTHI
B AJICKTPOHHOM BH/IE.

dopMa BeAeHUS KypHaja dKCIUTyaTal[dd CUCTEM MPOTHUBONOKAPHOM 3aIUTHI
OTPEENSIETCS PYKOBOJUTEIEM 00BEKTa 3aIUTHI.

C numenbto obOecrnieueHust Oe3aBapuitHOM pabOTHl  AIEKTPOOOOPYHAOBAHMS
OTBETCTBEHHOMY 3a 3JIEKTPOXO3AHWCTBO Ha OOBEKTE 3aIUThl PEKOMEHIYETCS BECTHU

JKYPHaAJI, B KOTOPOM YKa3bIBatOTCH:
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epeyeHb KOHTPOJIUPYEMOTO IEKTPOOOOPYI0BaAHNUS;

JaTa MPOBEPKU COCTOSTHUS MOKApHOI 0€30I1aCHOCTHU AIEKTPOOOOPYI0BaHMS,

pe3ynbTaThl MPOBEPKU COCTOSIHUSL €ro MOXapHOW O€30MacCHOCTH, U3MEHEHMS
COCTOSIHUS TOXApHOW OE€30MaCHOCTH 3JIEKTPOOOOPYJOBaHUS IO CPAaBHEHHUIO C
pe3ynbTaTamMu NpebIAyLIel IPOBEPKH;

MOPEINPUHITHIE MEPbl MO TOBBIIICHUIO YPOBHSA TMOKAapHOW 0e30MacHOCTH
(mpoduiiakTUYECKHE MEPONPUATHS, TEXHUIECKOE 00CTy>KMBaHNE, PEMOHT, 3aMEHA).

dopma BEJICHUS KypHaia npoUIaKTUIECKUX OCMOTpPOB
3JIEKTPOOOOPYIOBaHUS OIpENEseTCsl pyKOBOAUTENIeM OOBEKTa 3alluThl. Benenue
KypHaia  NpPO(PUIAKTUYECKUX  OCMOTPOB  3JEKTPOOOOPYAOBAHUS  MOXKET
OCYLIECTBIISTHCS B SJIEKTPOHHOM BHJIE.

OTBETCTBEHHOMY pPEKOMEHIYETCS COCTaBUTh TIpaduK NpoPUIaKTHIECKUX
OCMOTPOB 3JIEKTPOOOOPYIOBAHHUS.

IlepnoguynoCTh IIPOBEICHUS IpO(PHIAKTHYECKUX oOcye10BaHMii
PEKOMEHYeTCsl YCTaHOBUTh B 3aBHCHMOCTH OT COCTOSIHHSI OOBEKTa WU CTEIECHU
OTBETCTBEHHOCTH, HO HE pexke | pasza B roj.

PexomennyeTcss mpoBOAWTH BHEIUIAHOBOE MPOQHIAKTHUYECKOE 00CIeq0BaHUE
OTJIEJBHBIX JJIEMEHTOB 3JIEKTPOOOOPYNOBAHMS MOCJHE KaXJOro MX PEMOHTA WIIU
3aMEHBI.

Pe3ynbTaThl BHEMJIAHOBOIO OOCIIEAOBAHUS 3aHOCITCS B JKypHal C yKa3aHUEM
IPUYUHBI 00CTIEI0BaHUSI.

Pekomennyercs 1mepen NpPOBEACHUEM OYEPEAHOIO WM  BHEIJIAHOBOIO
o0CJIeIOBaHUSI O3HAKOMHUTBCSI C JAHHBIMU NPEIBIIYIIEro 00CIeqoBaHUA. ITO
MO3BOJIUT MPOCIIEAUTh TUHAMUKY MOKapHON 0€30IaCHOCTH AJIEKTPOOOOPYI0BAaHUS U
CBOEBPEMEHHO MPEJOTBPATUTD MOKAPOOTACHYIO CUTYAIUIO.

B cootBercTBuu ¢ mynktom 37 I1T3 norpedbutenem N0KHBI OBITh COCTABICHbI
U YTBEPKICHbI PYKOBOAUTENIEM WM UHBIM YIOJTHOMOUYEHHBIM JIUIIOM MOTpEeOUTENs -
IOPUIUYECKOTO JHIa (MoTpeduTeneM - MHAUBUAYAIbHBIM TpPEANpPUHUMATENIEM WU
dbuznyeckuM JUIOM) Tpapuku OCMOTPOB U O0XO0J0B O0OpYIOBaHMS, 3JaHUM

U COOPYKEHUU IIEKTPOYCTAHOBOK MOTPEOUTEIS.
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HemnocpenctBeHHO  mpoUIaKTUUECKH  OCMOTP  3JIEKTPOOOOPYAOBAHMS
MPOBOJUT KBAIU(PUIIMPOBAHHBIA  CIEUUATUCT OOCTY>KUBAIOIIEH OpraHu3aluu
COBMECTHO C OTBETCTBEHHBIM 3a JJICKTPOXO3SIUCTBO Ha OOBEKTE.

Bce onepammu ¢ anekTpoobopyaoBaHueM (MOHTaX ammapaToB dJACKTPUICCKOM
3alUThl, TEPMOUHIUKATOPOB, TEPMOCHUCTEM, MPOPUIAKTHYECKOE OOCITyKUBAHHUE,
PEMOHT, 3aMe€Ha) JOJDKHBI IPOBOJIUTH KBATH(HUIIMPOBAHHBIC  CIICIIHATHCTHI

00CITy>KMBAIOIIeH OpraHu3aIuy.

3.2. [IpopunakTudecKue MepPONPUSITHSA

K npodunaktuueckuM MEpONpUITHSAM 10 TMPEAYHPEKICHUIO T0XKapOB
OT 3JIEKTPOOOOPYA0BAHHUS JKHIIBIX M OOIIECTBEHHBIX 3aHUI CIIEAyEeT OTHECTH:

- IEPUOJINYECKUN KOHTPOJIb COCTOSIHUS W PaObOTOCIIOCOOHOCTH aIllapaToB
3aIIUTHI AJEKTPUUYECKOUN CETH;

- IPUMEHEHNE TEPMOUHINKATOPOB U MEPUOAUUYECKUN KOHTPOJIb KX COCTOSHUS;

- IPUMEHEHUE TEPMOCUCTEM;

- IEPUOINYECKOE MPOBEJICHUE TETUIOBU3UOHHOMU JTMAarHOCTUKH
AKCIUTYaTUPYEMOTO JIEKTPOOOOPYAOBAHUS;

- KOHTPOJIb COCTOSIHUSI MCIIOJIB3YEMBIX 3JICKTPOIPHUOOPOB, SJICKTPOIPOBOJIKH 1
AJIEKTPOYCTAHOBOYHBIX U3IECIIHM.

Ilpumenenue mepmounouxamopos

Ilepen  mepBUYHOM  YCTAHOBKOM  TEPMOMHAMKATOPOB  HA  BJIEMEHTHI
AIEKTPOOOOPYIOBaAHUS HEOOX0IMMO COOCTBEHHHKY AJIEKTPOYCTAHOBKH
WIA  JKCIUTyaTUPYIOIICH OopraHu3anud  pa3paboTrarh  MPOSKT  MOHTa)ka
TEPMOUHIUKATOPOB C YKA3aHUEM TOUYEK UX MOHTAXa U TUIIOB.

[IpoexkT MOHTaXa TEPMOUHIUKATOPOB PEKOMEHAYETCS BKJIIOUYUTH B MEPECUCHBb
OCHOBHOMW TEXHUYECKOM JOKYMEHTALIMU 3AIIUIIAEMOM JIEKTPOYCTAHOBKH.

[IpoekT MOHTaxXa TEPMOMHIMKATOPOB CTAHOBUTCS YacCThl0 MPOECKTHOM
nokyMmeHTauu. B coorBercTBuu ¢ myHktom 2.1 TIIIP, BBeA€HHBIM MOCTAaHOBICHUEM

[IpaButensctBa Poccuiickoit ®deneparuu ot 24 okts6ps 2022 roma Ne 1885,
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HKCIUTyaTalUIO 3JaHUi B COOTBETCTBUM C TPEOOBAaHUSIMH MIPOEKTHON JTOKYMEHTALUU
o0ecrieunBaeT PyKOBOAUTEIb OPraHU3ALINN.

[Ipu mocnenyromeM MPOBEJECHUM  PEMOHTHBIX paboOT ¢  3aMeHOH
TEPMOMHIUKATOPOB HEOOXOJUMO OCYLIECTBISATH B COOTBETCTBUU C TPEOOBAHUSIMH,
pa3paboTaHHOIO MPOEKTa MOHTAXA.

VY cTaHOBKY TEPMOMHIMKATOPOB JOJIKEH MPOU3BOIUTH IEPCOHAN, JOMYLIEHHBIHI
K paboTe B JEHCTBYIOIIMX 3JICKTPOYCTAaHOBKAX, UMEIOIINIA HEOOXOAUMBbIC 3HAHUS U
HAaBBIKM MOHTaa TEPMOUHIUKATOPOB.

MoHTaX TEpMOMHIUKATOPOB, CIEAYET IPOU3BOAUTH HAa OTKIIOUYEHHOM
3JIEKTPOOOOPYI0BaHUM (HAIPUMED, BHIBEZICHHOM B PEMOHT, IIPU MEPUOANUECKOM HIIN
BHEIUIAHOBOM TEXHMYECKOM OOCIYy)XMBaHUM U T.1.) ¢ coOmoaeHueMm Ilpasui
10 OXpaHE TPYJa IIPHU SKCIUTyaTalllH IEKTPOYCTAaHOBOK.

TepMOMHIMKATOPBI, IPEUMYLIECTBEHHO, CIEAYET pa3MeIaTh Ha KOHTAKTHBIX
COEJIMHEHUAX U KOHTAKTaX PACIPEAEIUTENbHBIX YCTPOUCTB; IOMYCTUMO Pa3MEIEHNE
Ha KOpIycaX HEKOTOPOro 3JIEKTPOOOOpYJOBaHUs, a TaKKe HHBIX 3JIEMEHTax
IIEKTPOYCTaHOBOK.

TepMoUHIUKATOPBI HEOOXOAMMO pa3MeElIaTh TaK, YTOObI OHU OBLIM XOPOILO
BUJIHBI TIPU  BU3YaJbHOM KOHTPOJE COCTOSHMSI TIOKapHOM  O€30macHOCTH
AJIEKTPOOOOPYIOBaHUs, B YaCTHOCTH, TEPMOMHAMKATOPHbIE HAKJICHKH CleayeT
pazMeniatb TakuM 00pa3oM, 4TOObI TEPMOMHAMKATOPHBIE METKH TeMIepaTypHOU
mKanbl ObUIM  XOPOLIO BHUJAHBI MpPHU MPOBEIEHUU BHU3YAJIBHOTO OCMOTpa
AIEKTPOOOOPYTOBAHUS.

[Ipu pa3MenieHMM TEPMOMHIUKATOPOB  CleayeT u30erarb  KOHTAaKTa
UX TIOBEPXHOCTH C 3JIEMEHTAMHU, KOTOpPbIE CHOCOOHBI BBI3BATh UX IOBPEXKICHUE
B PE3YJIbTATE MEXaHUYECKOTO BO3/ICUCTBUSI.

[lepea MOHTaKOM TEPMOUHIMKATOPHBIX HAKIIEEK, HEOOXOJMMO IIPOU3BECTU UX
BHEIIHUW OCMOTP Ha MpPEAMET OTCYTCTBUS IOBPEXKACHUU. TEpMOMHIMKATOPHBIE
METKH TEMIIepaTypHOU IIKaJIbl HAKJIEWKU HE JOJKHBI UMETh OTMETOK JOCTHUKEHUS
HA3HAYEHHBIX TeMIeparyp (He AOKHO ObITh U3MEHEHHUS LIBETA METOK).

Hanecenne TepMOMHIMKATOPOB HEOOXOJMMO IPOU3BOJIUTH B COOTBETCTBUU

C HHCTPYKHHCﬁ 110 3KCIUTyaTalluu TCPMOUHIUKATOPA.
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B npornecce MoHTa)ka He JOITyCKaeTCs:

- MEXaHUYECKOE TTOBPEKICHNE TEPMOUHIUKATOPHOM HAKJICHKHY;

- HAHECCHHE TEPMOWHIUKATOPOB HA D3JEMEHTH  AJEKTPOOOOpYIOBaHHS,
HaXOJISIIUECS MO HAIIPSIAKEHUEM;

- pa3MeIIeHHe  TEPMOMHAMKATOPOB B  HEMOCPEJICTBEHHOW  OIHM30CTH
OT HarpeBaTEIbHBIX IPHOOPOB.

B xypnane yka3pBaeTcsi MECTO HAHECEHHS TEPMOMHAMKATOpa, Mpeaes
cpalaTbhIBaHUsA, UCXOAHOE COCTOsSIHUE (I[BET, rPaJyUpOBKa M T.II.), JAaTa HAHECEHUS,
CPOK UCITOJIb30BaHUS UJIU ATy 3aMEHBI.

CocTosiHME TEPMOMHIUKATOPOB CIIEAYET MPOBEPATh IIYTEM BHU3YaJIbHOIO
OCMOTpa AJIEKTPOOOOPYI0BaHUS C COOIIO/IEHUEM TpeOOBaHUM MPABUII OXPAHbI TPYJa
(B mepuo/1 BHITIOJIHEHHUS TIJIAHOBBIX, BHETJIAHOBBIX OCMOTPOB, B TIEPHO/I BHIMIOJTHEHUS
PEMOHTHBIX padoT).

[lepnoanuHOCTH ocMoTpa ANEKTPOOOOPYI0BAHMS, 3aIIUAIIEHHOTO
TEPMOUHIUKATOPAMH,  YCTAHABJIMBACTCS  OPTraHU3alMOHHO-PACTIOPSIUTEIbHBIM
JOKYMEHTOM  COOCTBEHHHMKA  JJICKTPOYCTAHOBKM WM  OKCIUTyaTUPYIOIIEeH
OpraHu3alyen.

[Ipu npoBeAeHUU BU3YyaIIbHOTO OCMOTpa 0CO00O€ BHUMAHHE CIEAYET YAENSTh
OTCYTCTBUIO MEXaHHUYECKUX MOBPEXKICHUN TEPMOUHIUKATOPOB, UX OTKJICUBAHUIO WIIH
OTCIIAWBAaHUIO, CPA0ATHIBAHUIO TEPMOMHIUKATOPHBIX METOK.

OcHoBanueM Uil BbIBOJIa OOOPYJIOBAaHUSI B PEMOHT SIBJISIETCS IMPEBBIIIICHUE
TEeMIIepaTyphl DJIEMEHTOB AJIEKTPOOOOPYI0BAHMUS.

[Ipodunaktudyeckrne MeponpuaTUs MPEACTaBICHBI B Ta0IHIIE 3.
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IIpodunakTuyeckue MeponpusaTUSA

Taoauma 3

Texunueckue
cpeacTBa

I[IpoduaakTuyeckoe MmeponpusiTue

Pexomenayemas
NEePUOTUYHOCTD

JeiicTBUS IPU O0OHAPYKEHUH
HEHCNPABHOCTH

ABTOMaTHYECKHE
BBIKJTFOUATEN

BuzyanbHblil 0CMOTP.

He nmomxno ObITH nedopManuu Kopryca, U3MEHEHUS
[[BETa ¥ OIUIABJICHUSA H3OJSIIMHU IPOBOJOB, CJIEIOB
neperpeBa (M3MEHEHUS 1[BETa) KOHTAKTOB.

[IpoBepka CcOOTBETCTBUA MapaMEeTpOB  armapara,
YKa3aHHON B MapKHUPOBKE MapaMeTpaM 3JIEKTPUUYECKON
CETH IO HAMPSHKEHUIO U TOKY.

[TpoBepka paboTOCTIOCOOHOCTH.

1 pa3 B 3 mecsiia

[Ipu oOHapy»)eHNH HEUCTIPABHOCTH MTPOU3BECTH
3aMEHy amnrnapara

VYcerpolicTBa  3aIIMTHI
nuddepeHIaIBHOTO
TOKa

BusyanbHelil 0CMOTD.

He nmomxno ObITh nedopmanuu Kopiyca, U3MEHEHUs
1BETa W OIUIABJICHUS H30JSILUUA IIPOBOJAOB, CIEI0B
neperpeBa (M3MEHEHUs 1[BETa) KOHTAKTOB.

IIpoBepka COOTBETCTBUS IIapaMETpPOB  ammapara,
YKa3aHHOM B MapKUPOBKE IapamMeTpaM dJIEKTPUYECKON
CeTH MO HAMNPSHKEHHUIO, TOKY, Au(depeHIInaTbHOMY
TOKY.

[TpoBepka pPabOTOCIIOCOOHOCTH C IMOMOIIBIO KHOIKH
«Tect». IIpn Haxkatum Ha KHOMNKY «TecT» ycTpoHCTBO
JOJIKHO CpaboTaTh.

1 pa3 B 3 mecsua

[Ipu oOHapyXeHUN HEUCIIPABHOCTH IIPOU3BECTH
3aMEHYy YCTpOMCTBa

VYerpoiictBa  3allIUTHI
OT JYroBOro mpooos
(uckpeHus)

BusyalbHbIll OCMOTP.

He nomxHO O®ITh nmedopmaruu kopmyca, U3MEHEHHS
I[BETa M OIUIABJICHUS H30JSIIMM IIPOBOJOB, CJIEIOB
neperpeBa (M3MEHEHUS 1[BETa) KOHTAKTOB.

[IpoBepka COOTBETCTBUSI  MapaMETpPOB  arrapara,
YKa3aHHOM B MapKUPOBKE IapamMeTpaM dJIEKTPUYECKON
CETH I10 HANPSKEHUIO, TOKY.

[IpoBepka pabOTOCTIOCOOHOCTH C TOMOIIBIO KHOIIKH
«Tect» wnIM mNpU NOMOIIM TECTOBOTO YCTPOWCTBA,
BXOJIAIIEr0 B KOMIUIEKT nocTaBku. Ilpu Haxkatum Ha

1 pa3 B 3 mecsina

[Tpu oOHapy KEeHIN HEUCTIPABHOCTH MTPOU3BECTH
3aMEHY YCTpOMCTBa
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TexHuuyeckue Pexomenayemas JelicTBUS IpU 00HAPYKEHUH
IIpoduaakTuyeckoe MmeponpusiTue
CpeAcTBa NEePUOAUYHOCTD HEMCIPABHOCTH
KHOTIKY «TecT» ycTpOHCTBO JIOKHO cpaboTaTh.
[Ipy BKIIOYEHHMH TECTOBOIO YCTPOMCTBA B PO3ETKY
3allMIIAaeMOH 1EMU YCTPOUCTBO JOKHO cpaboTaTh.
VYerpoiictBa  3amuThl | BuzyanbHbIil 0CMOTD. 1 pa3 B 3 mecsina | [Ipu oOHapy>KeHHHM HEUCTTPABHOCTHU NTPOU3BECTH

OT IICPCHAIIPSKCHUA

He nmomxno ObITh nedopmanuu Kopiyca, U3MEHEHUs
[BE€Ta W OIUIABJICHUS HW30JSUUA TPOBOJIOB, CIEIOB
neperpeBa (M3MEHEHHUS [[BETa) KOHTAKTOB.

[IpoBepka COOTBETCTBUSI IapaMeTpPOB  arrapara,
YKa3aHHON B MapKHUPOBKE MapamMeTpaM 3JIEKTPUUECKON
CETH 0 HANPSHKEHUIO, TOKY.

3aMeHy ycTpoiicTBa

TepMouHIUKATOPBI BusyaibHblil 0CMOTP. 1 pa3 B 3 mecsua | Ilpu oOHapyKeHUH MEXaHUYECKUX

OTcyTCTBHE MEXaHUYECKUX TTOBPEKICHUN. MTOBPEKICHHI 1581071 VCTECUCHUS CpoKa

[IpoBepka cpoKOB 3KCIUTyaTallUd TEPMOUHIUKATOPOB B 3KCILTyaTaluuu MIPOU3BECTU 3aMeHy

COOTBETCTBUU C JOKYMEHTAlMEH U3rOTOBUTEIIS. TEPMOUHINKATOPA.

OTcyTCcTBUE U3BMEHEHUS 1IBETa TEPMOMHIUKATOPOB. B ciydae U3MEHEHUS 1BETa
TEPMOUHIUKATOPAIIPOU3BECTH  JACHUCTBUSA IO
pazneny 4.3  HaAcTOSIIMX  METOJAMYECKHX
PEKOMEH TalHi.

TepMocucrembl BusyanbeHblil 0CMOTP. 1 pa3 B 3 mecsana | Ilpu oOHapyKeHUH MEXaHUYECKUX

OTcyTCTBHE MEXaHUYECKUX TTOBPEKICHUN JaTYUKOB. MOBPEKICHHU I 158107 VCTECUCHUS Cpoka

IIpoBepka CpPOKOB  JKCIUIyaTallud  JaT4UKOB B JKCIUTyaTalyy IPOU3BECTU 3aMEHY JaTUYUKOB.

COOTBETCTBUU C TOKYMEHTAIIUEN U3rOTOBUTEIIA.

OrtcyrcTBUE U3MEHEHUS 1BeTa OIUIaBJICHUM,

nedhopmaruu.

TennmoBu3noHHAs ITpousBectn TETIIOBU3UOHHYIO nuarHoctuky | He pexe 1 pazaB | Io pe3ynbpTaram TETJIOBU3AOHHOTO
JIMarHOCTHKA AKCIUTyaTUPYEMOTr 0 AIIEKTPOOOOPYIOBAHUS B roa o0cie1oBaHUS COCTABISIETCS MPOTOKO.

COOTBETCTBUM C [6] wuiaum JApyroil arrecToBaHHOU
METOMKOHN TETNIOBU3NOHHON AUATHOCTUKH.

[TpoTOKONT MOMKEH CONEPXKATh CIEAYIOIIYIO
UH(pOPMAIIHIO:
- HAUME€HOBAHHEC n
VCTIOJTHUTEIS;

ampec  OpraHu3alMu-
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Texnnueckue
cpeiacTBa

IIpoduaakTuyeckoe MmeponpusiTue

Pexomennyemas
NEePUOIMYHOCTD

JelicTBus IpH 00HAPYKEHUH
HEHCIIPABHOCTH

- HOMEp JIMIEH3UM U  aKKpeOuTalluu Ha
MPOBEJICHUE JTAaHHOTO BHUa PabOT ¢ yKa3aHHEeM
JIaTbl BbIAAYM, PETUCTPALMOHHOIO HOMEpA,
HAaWMEHOBAHWSI OpraHa BBIAABIIETO JIMIICH3UIO U
IPOBO/IMBILIETO aKKpeIuTAaIHIo, Cpoka
JICHCTBHS,

- HOMEp OT4YeTa, HOMEp OSK3eMIUsipa U JaTy
(cpoku) rpoBeaeHUs: pabOTHI;

- HaMMeHOBaHue 00cCJIeI0BaHHOTO OO0BEKTa U

€ro aJipec;

- CIUCOK  HWCIIOJNHHUTEJICH ¢  yKa3aHHeM
KBTI (DUKAIIHH;

- IepeyUeHb CpeICTB HU3MEPCHUIA

WCIIOJIb30BAHHBIX ~ MpU  OOCIENOBaHUM, C
yKa3aHHEM J1aThl IOBEPKHU;

- 11esb 00ceoBanus (ONpeaesieHUe MOKapHOH
OIIaCHOCTH) U 00BEKTHI 00cIeoBaHus (yKa3aTh
Kakoe AJIeKTPo00OpyI0BaHNE 3IaHUS
MOJIBEPTajoch 00CIEI0BaHUIO);

- XapaKTEepPUCTHKH OOBEKTOB  00CIEIOBAHUS

(cocrosiHMe JIEKTPOOOOPYI0BaHMS,
HaIpspKeHUe, TOK Harpy3KH U T.11.);

- pe3yJIbTaThl o0cie10BaHus (crenenp
Ne(EeKTHOCTH (moxxapHoOit OIaCHOCTH),

TEPMOTPaMMBbl M COOTBETCTBYIOLIHE MM
(dboTonzobpakeHns, CMUCOK AePEKTOB IO
CTEIEeHH UX MOXKapHOI OMacHOCTH).
ConeprkaHue MPOTOKOJIA MOXKET JOTIOTHSITHCS B
3aBHUCHMOCTH OT 00CJIeTyeMOro 00BheKTa.
PazBuBmmecss nedexktel U gedekThl  Ha
HayaJlbHOM CTaMM pa3BUTHsI PEKOMEHIOBAHO
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Texnnueckue Pexomennyemas JelicTBus IpH 00HAPYKEHUH
IIpoduaakTuyeckoe MmeponpusiTue
CpeAcTBa NEePUOAUYHOCTD HEMCIPABHOCTH

yCTpaHATh B XOJ€ IUIAHOBOIO OTKJIKOYEHHUS
ANEKTPOOOOPYIOBAHUS.
B ciyyae oOHapykeHHsI 30HBI C aHOMAJIbHBIM
M0’KAPOONACHBIM TMOBBILIEHUEM TEMIIEPATYPbI
npou3BecTH JAecTBuUs 1o  pazaeny 4.3
HACTOSIIINX METOANYECKUX PEKOMEH/IALIUM.

OKCIUlyaTUpyeMble BusyanbHsiii OCMOTp 3IIEKTPOIPUOOPOB u | Ilepex kaxapiM | [lpu OOHapy:XKeHHH HEUCIIPABHOCTH BBIBECTH

AIIEKTPONPUOOPH M | DJIIEKTPOYCTAHOBOYHBIX ~ HM3ACHHHA  (dIEKTPUUECKUX BKJIFOUEHUEM npuOop U3 IKCILTyaTaIUH.

AJIEKTPOYCTAaHOBOYHBIE | PO3ETOK). anektponpudopa | [IpousBecTH peMOHT WU 3aMEHY HEUCIIPABHOTO

U3JIEHS He momxHO OBITH JedopManuu KOpIyca, M3MEHEHUS U BO BpeMs 3NEKTPOOOOPYI0BAHUS.

LBETa M OIUIABJIICHHS W30JSLMU NPOBOJOB U IIHYPOB | 3KCILUIyaTaluu

MATaHUS,
KOHTAaKTOB.
He nomxHO OBITH MOBPEXIEHUS M3OJSILMM MUTAIOLIUX
MIPOBOJIOB U IIIHYPOB MUTAHUSI.

Pozerkn mOmKHBI OBITH HAJEXKHO 3aKpeIyieHbl, HE
JOJDKHBI  MMETh  OIUIaBJI€HMHM W MEXaHWYECKUX
MTOBPEXKICHUMN.

[TpoBepka cOOTBETCTBUS ApaMETPOB 3JIEKTporprdopa,
YKa3aHHON B MapKHPOBKE MapamMeTpaM 3JIEKTPUUYECKON
CETH 10 HAMPSIKEHUIO U TOKY.

Hcnonp3oBarhk anekTponpubOp MO HA3HAYEHUIO B
COOTBETCTBUU C MHCTPYKIMEN MO IKCILTyaTalliu.

ClIeJOB meperpeBa (M3MEHEHUs 1IBETa)
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Koumpons cocmoanusa cucmemul 3a3emneHus

B mponecce skcruryaranyu 3JE€KTPOYCTAaHOBOK BO3MOXKHO BO3HHUKHOBEHHE
HEHUCNPABHOCTEN Y ABaPUMHBIX CUTyallMi, IPUBOJAIINX K TOKOBBIM yTeukaM. B aTon
CBS3U, B KQXJOM JIOME€ JOJKHBI BBINOJHATHCS 3aLIUTHBIE MEPONPHUITHS, OJHUM W3
KOTOPBIX SIBIAETCA KOHTYp 3a3emuieHusa. OH oOecreywBaeT 3aluTy JIIOJAEd OT
MOPAXKEHUS JIEKTPOTOKOM, a TPUOOPHI U 000PYJOBAaHUE OT NEPENaioB HAMPSKEHUS.
KoHTyp 3a3zemiieHMs, MOXET YCTAaHABJIMBATHCS OTACIBHO WJIM COBMECTHO C
YCTPOMCTBAMM 3aIUTHOTO OTKJIIOUEHMs. KOHTyp 3a3eMiIeHHsI MOHTHUPYETCS B
cooTBercTBUHM C [IYD.

B cootBerctBum ¢ I1YD nmis neneit opraHu3anvi KOHTYpa 3a3€MJIEHUS MOXKHO
BOCIIOJIB30BaTbCSl €CTECTBEHHBIMU 3a3€MJIMTEISIMU, HAlpPHUMEp, PacCHOJIOKEHHBIMU
PAAOM METAJUTMYECKUMH M 5KeJIe300€TOHHBIMH KOHCTPYKLUMAMU. bombiias yacts ux
NIOBEPXHOCTU JOJDKHA KOHTAaKTHpOBaTh ¢ TIpyHTOM. B cBorwo ouepens, IIYO
YCTaHAaBJIMBAET, YTO M3JENUSl U3 KEIe300€TOHA, HAXOMASIIUECS IMOJ HanpsHKEHHEM,
TpyOOIIPOBO/BI /AJIi TPAHCHOPTHUPOBKHU TOPIOYMX BEILECTB, TPYyObl KaHAIW3ALUU U
OTOIUIEHUS] HE MOTYT MPUMEHSTHCS B KOHTYPE 3a3€MJICHUS.

3anpemaeTcss yYCTaHABIMBATH 3a3€MJICHHE B KAMEHUCTBIX WJIM CKaJbHBIX
IPYHTax, TOCKOJBbKY OHHU SBIISIOTCS NPOBOJHUKAMU TOKa W 0O0JaJar0T HU3KUM
CONPOTHUBIIEHUEM.

HckyccTBEeHHBIE 3a3€MIIMTENM MPEACTABISAIOT COOOM CUCTEMY METaNTMYECKUX
KOHCTPYKIUH, pa3MEIICHHBIX B 3eMJIe, HA ONPEEICHHBIX PACCTOSHUIX MEXAY COOOM
Y HE3HAUYUTEIBHOM yJIaJIeHUH OT 0ObEKTA 3aIUTHI.

JIns W3rOoTOBJIEHUS MCKYCCTBEHHBIX 3a3€MIIMTENIEN MPUMEHSIOTCS: KPYTJIbIE
OpYTKH, TpyObl pa3HOrO CEUEHUsT M YroJku. B HOpPMAaTUBHBIX JOKyMEHTax
ONPENEIAETCS MUHUMAIBHO JONYCTUMOE CEYEHUE 3a3€MIIUTENIEH, KOTOPOE JTOJKHO
YUUTHIBaThCSI TpPU BbIOOpEe MarepuaynioB. Tak, s HpyTa, OUMHKOBAHHOTO 3TOT
IapaMeTp COCTABISEeT 6 MM, Ul IIPyTa M3 OOBIYHOTO YepHOro Meramia — 10 Mm?, a
71 IPSIMOYTOJILHOTO IpoKata — 48 Mm%, CTEHKH TPYO WM HOJIKM CTaIbHBIX IIPOKATOB
BBIOMPAIOTCS C MUHUMAIHHOM TONIIUHON 4 MM.

3a0uThIC JIEKTPOJIbI COSAUHSIIOTCS MEXIYy COOOM TOHKON CTalbHOM IMOJIOCOM,

TOJIIIIUHOU HE MeHee 4 MM.
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3anpemaeTcss MUCIOJIb30BaTh B KAueCTBE 3a3€MJIAIOIIMX IPOBOJHUKOB H
3a3eMiInTeNed MPOPUIbHYIO apMaTypy. JTO CBSI3aHO C KaJIEHBIM HAapY>KHBIM CIIOEM,
UMEIOIIMMCS BO BCEX M3JENMIX OTOro Tuma. B pe3ynbrare, Hapylmaercs
pacrnpeeieHne TOKa IO CEYEHHIO0, a MPOIECC OKHUCIEHUS MPOUCXOJUT HAMHOTO
osICcTpEe.

CoenuHeHne JeTaneid M3 IpoKaTa YEPHOrO0 MeTalla OCYLIECTBIIAETCA
¢ nmomotsio cBapku. CTallbHas MoJjioca MPUBApUBAETCA K KOHI[AM 3a0UTHIX B 3€MIIIO
anexkTpoAaoB. He  gomyckaercs — WCHOJIb30BaHHE ~ OONTOBBIX  COEIMHEHMUIA,
T.K. OHM OBICTPO OKHUCISIOTCS. B pe3ynbTaTe, KOHTAKT TEpsieTCs, U 3a3€MIISIOIINN
KOHTYp HauumHaeT padboraTh He3ppekTuBHO. [I0 OKOHYaHUM BCEX CBApOUYHBIX padoOT
MecTa CBapKu 00pabaThIBalOTCs CHEHMATbHBIMU aHTUKOPPO3UMHBIMU cocTaBamHu. Jljist
ATUX LIEJIEH HeNb3sl UCIOJIb30BATh KPACKy, OCKOJIbKY OHA HapyIllIaeT CBsI3b METaJljla C
3eMJIel U cucTeMa 3a3eMJIeHUs He Oy eT paboTaTh.

Henp3st npou3BOoaUTh OKpPACKy 3a3eMJIMTENEH WIM HAHOCUTh HAa HHUX JPYrHe
HOKPBITHS, CIOCOOCTBYIOIINE CHMKEHHUIO MpoBoAUMOCTU. OAHAKO MOJ AEWCTBUEM
KOPPO3HMH TOJIIIMHA CTAJBHBIX JETaJled MOCTENEHHO CHIbKaeTcs. [loaTtoMy ceueHue
AIEKTPOAa MOAOUPAETCS C ONPEACICHHBIM 3anacoM. Takum o0pa3om, oOecrieurnBaeTcs
JIOCTATOYHO MPOJIOJKUTEIbHAS SKCIUTyaTalusl KOHTYpa 3a3€MJICHUS.

Ecniu  kxoHTyp 3a3eMjieHuss J0Ma COEIMHAETCS C  KOHCTPYKLHSIMHU,
pacrojoKEHHBIMU B YCIOBUSX arpeCCUBHON CpPEJlbl, OHU JIOJKHBI ObITh 3aIIMILIEHBI
CHEeUaTbHbIM MOKPBITHEM.

Cy1iecTByIOT HAOOPBI 3a3eMIIUTENIEN 3aBOJCKOTO U3TOTOBJIEHUS, COCTOSIILIUE U3
HENBHOTSHYTHIX IITHIPEH, TOKPBITHIX MEIBIO.

Bce 3azemisiromye MpoBOJIHUKH MMOJKIIIOYAKOTCS K €IMHOM IIMHE 3a3€MJICHUS,
UCIIONIb3yeMOl i KoMMmyTauuu. Cama IIMHA SIBISETCA OJHHUM U3 DIIEMEHTOB
pacnpeneauTENBHOTO IUTA U 3aKPEIUIIETCS HEMOCPEACTBEHHO HA €0 CTEHKE.

J1J1s TOJTHOM TapaHTUX PEKOMEHIYETCsI BBI3bIBATH CIIELUATNCTOB, OHU JOJKHBI
COCTaBUTh aKT MPOBEPKU. OTBETCTBEHHOCTH 3a BBINOJIHEHHBIE PAOOTHI HECET TOJIBKO
VCITOJIHUTEIIb.

BBITOBBIMU 3JIEKTPOM3MEPUTENILHBIMU MIPUOOpaMU 3aMepUTh 3P(HEKTUBHOCTh
3a3€MJIEHUSI HEBO3MOXHO, HaJ0 HMETh COBPEMEHHBIE 3JIEKTPOHHBIE YCTPOWCTBA,

TEXHUYCCKHUEC BO3ZMOKHOCTH KOTOPBIX AAIOT BO3MOXKHOCTD 3aMCPATH TAKNC TAHHBIC.
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JUJIsl 4aCTHBIX JOMOB COITPOTHUBIIEHHE TOKA HE MOKET MpeBbIIaTh 4 OM.

[IpaBmia TEXHUYECKOW SKCIUIyaTallUM 3JIEKTPOYCTAHOBOK HOTpeOUTENEH,
yrBepkaeHHble [Ipukazom Munsnepro Poccun ot 13.01.2003 Ne 6 ycraHaBiauBaroT
clIeyIolre TpeOoBaHMs K 3a3eMJISIOLIM YCTPOHCTBAM U UX NPOPUIAKTHKE:

- 3a3eMJSIIOIIME yCTPOMCTBA JOJKHBI COOTBETCTBOBATH TPEOOBaHUSIM
rOCy/lapCTBEHHBIX ~ CTAHJIApPTOB,  MpaBWJI  YCTPOHCTBA  AJIEKTPOYCTaHOBOK,
CTPOUTEIBHBIX HOPM MW MpPaBUJ U JIPYTrUX HOPMATUBHO-TEXHUYECKHUX IJOKYMEHTOB,
o0ecrneunBaTh yCIOBHsI O€30MaCHOCTH JIIOICH, SKCILTyaTalluOHHBIE PEKUMBI paOOTHI U
3aIUTY JEKTPOYCTAaHOBOK;

- TIPUCOCIMHEHUE 3a3€MJISIIOIMX MPOBOJHUKOB K  3a3€MIIUTENI0 H
3a3eMJIIIOIMM KOHCTPYKLMSIM JOJDKHO OBITh BBIINOJIHEHO CBapKoOil, a K IJIaBHOMY
3a3eMJISIIOLLEMY 3aKUMY, KOpIIycaMm amnmnapaTroB, MamuH U onopaM BJI — 60aTOBBIM
coequHeHreM (ans  oOecreyeHus: BO3MOXHOCTU INPOM3BOJACTBA U3MEPEHM).
KoHTakTHBIE COEAMHEHMS JOJDKHBI OTBEYaTh TPEOOBAHUSAM TOCYJApPCTBEHHBIX
CTaHAApPTOB;

- OTKpBITO IMPOJIO)KEHHBIE 3a3€MJISIOIINME TMPOBOJHUKU JOJDKHBI  OBITH
NPENOXPAHEHBI OT KOPPO3UH M OKPALIEHBI B UEPHBI 1IBET;

- I ONpENENCHUs TEXHUYECKOTO COCTOSHMS 3a3€MILIFOLIETO yCTPOMCTBA
JOJDKHBI ~ TIPOBOJUTBHCS  BU3yaJIbHbIE OCMOTpPBI  BHJIMMOM  YacTH, OCMOTPBI
3a3eMJIIOILIET0 YCTPOICTBA C BBIOOPOYHBIM BCKPBITUEM TPyHTa, H3MEpPEHUE
napamMeTpoB 3a3eMJISIOIIETO YCTPOMCTBA B COOTBETCTBMM C HOPMAaMH HCIBITAHUS
AJIEKTPOOOOPYI0BAHNUS,

- BU3yaJbHbIE€ OCMOTpPBI BUAMMON YaCTH 3a3€MJISIOIIETO YCTPOMCTBA JOJIKHBI
IPOU3BOAUTHCS MO TpaduKy, HO He pexe 1 pasa B 6 MecsleB OTBETCTBEHHBIM 3a
anekTpoxo3saictBo [lorpebutens wiam paOOTHUKOM, UM  YIOJHOMOYEHHBIM.
[Ipy ocMOTpe OLIEHUBAETCSI COCTOSIHUE KOHTAKTHBIX COCIMHEHUN MEXIY 3alllMTHBIM
OPOBOJAHUKOM M 00OpyAOBaHHWEM, HaJIMYWE AHTUKOPPO3MOHHOIO TMOKPBITHS,
OTCYTCTBHE OOpBIBOB;

- I ONpPENENICHUsT TEXHUYECKOTO COCTOSHHMS 3a3€MISIFOLIETO YCTPOMCTBA
B COOTBETCTBMM C HOPMAaMH HCHBITAHUNA  DIIEKTPOOOOPYIOBAHUS  JOJKHBI
IIPOU3BOAMUTHCS:

N3MEPCHUC COIIPOTHUBIICHUS 3a3€MIIATOIICTO YCTpOﬁCTBa;
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MU3MEPEHHE HANPSLKEHMS TPUKOCHOBEHUS (B 3JIEKTPOYCTAHOBKAX, 3a3€MIISIIOLIEE
YCTPOMCTBO KOTOPBIX BBIMOJIHEHO MO HOPMaM Ha HaNpsDKEHHE MPUKOCHOBEHUS),
IIPOBEPKA HaJIN4us LEH MEXITY 3a3eMJISIIOLLAM YCTPOUCTBOM
Y 3a3€MJIIEMBIMHU JJIEMEHTAMH, & TAKXKE COCIMHEHUN €CTECTBEHHBIX 3a3€MIIMTENICH
C 3a3EMJISIOIIUM YCTPOKUCTBOM;

U3MEPEHUE TOKOB KOPOTKOTO 3aMbIKAHUS 3JIEKTPOYCTAaHOBKH, MPOBEpPKaA
COCTOSIHUS MMPOOUBHBIX IPEIOXPAHUTEIIEH;

M3MEPEHNE YIEIBHOIO CONPOTUBIICHWS TPYHTa B pPanlOHE 3a3€MIISIOLIETO
YCTPOMCTBA;

- U3MEPEHUS MAapaMeTPOB 3a3€MIBIIOLIIMX YCTPOWCTB - COINPOTUBIICHHE
3a3eMJISIFOLIET0 YCTPOWCTBA, HANIPSHKEHUE IPUKOCHOBEHUS, IPOBEPKA HAJIMYUS LECIIH
MEKy 3a3€MIIMTEISIMA U 3a3€MJIIIEMBIMH 3JIEMEHTAMU - MPOU3BOMSTCS TAKKE ITOCIE
PEKOHCTPYKIIMM M PEMOHTA 3a3eMJIIOUIMX YCTPOWCTB, MNpU OOHApYKEHUU
paspylieHUus WJIM MOEPEKPBITHS  M30JATOpoB  BJI  snmekTpuueckod  Qyrou.
[Ipy HEOOXOIUMOCTH AOJKHBI MPUHUMATHCS MEPHI MO JOBEJCHUIO IMapaMeTpOB
3a3€MJIIIOLIMX YCTPOMCTB 10 HOPMAaTUBHBIX;

- [IPY UCITOJIb30BAHUU B DJIEKTPOYCTAHOBKE YCTPOUCTB 3aIUTHOIO OTKIIFOUECHUS

(mamee - VY30) nomkHA OCYIIECTBIATHCS €ro MpPOBEPKa B COOTBETCTBUU C
PEKOMEHIAIUSIMU 3aBOJIa-M3rOTOBUTEIIS U HOpMaMH UCTIBITAHU
IIEKTPOOOOPYIOBAHUS.

Buvioop kabenei

B coorBerctBMM €O  CTaTUCTUKOM OCHOBHOW IIPUYMHOW  IIOKAPOB
OT 3JIEKTPOU3EINI SABIISIOTCS deKTpuueckue kadbemu. [TosTomy, mist obecrieueHus
MOKapHO# 0€30MacHOCTH, HEOOXO0IUMO MPABWIILHO BHIOUPAThH KaOEIbHBIC U3IEITHS 110
THUITY UCTIOJTHEHHUS U CEYCHUIO TOKOMTPOBOISATITUX JKHUJI.

[Tpu BEIOOpE THIIA HCTIOJTHEHUS Kabesel 111 00bEKTOB pa3InIHOTr0 Ha3HAUCHHS
MOXHO Bocmoab3oBaTbes TpeboBanmsimMu ['OCT 31565-2012, B COOTBETCTBUH
C KOTOPBIM B HOPMAaTHBHOW JOKYMEHTallUM HAa KaOelIbHOE H3JEeNHe JOHKHA OBITh
yKazaHa o00JlacThb €ro MPUMEHEHHsI C YYETOM IIOKaszaTesied OMacHOCTH W THIa
UCTIOJIHeHMs. B maHHOM cTaHmapre mpuBenaeHa TaOimma «lIpeumyinecTBeHHBIC
0o0JaCTH TPUMEHEHUs KaOeNbHBIX W3ACIUNA C YyYEeTOM WX THUIA HCHOJHECHUSD)

npejCcTaBiieHHas B TaOnuIe 4.
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Taoauna 4

Hpel/IMyHIeCTBeHHBIe 00J1acTH NMPUMEHCHUSA Ka0eJbHbIX Ifl3lle.l'll/lﬁ C

YY€TOM UX THIIA UCIIOJTHCHUHA

Knacc
Tun ncnonHeHus o
MOXKapHOU [MpeumymiecTBeHHast 001aCTh IPUMEHEHUS
Ka0eIbHOTO U3/ICIHS
OIaCHOCTH
be3 o6o3HaueHUS 01.8.2.5.4 JJ1s OTHOYHOM MPOKITa KN B KaOEIBHBIX COOPYKECHUAX U IPOU3BOICTBEHHBIX
MTOMEMICHUAX. | pynmoBas mpoKiIaaKa pa3penraercs TOIBKO B HaPY>KHBIX
9JIEKTPOYCTAaHOBKAaX M MPOU3BOJICTBEHHBIX TOMEIIECHHSIX, T1€ BO3MOKHO JIHIIb
MIEPUOANIECKOE TIPUCYTCTBHE 00CITYKUBAIOLIETO IIEPCOHAIA, ITPU 3TOM
HEOOXO0ANMO TPUMEHSITh TACCHBHYIO OTHE3aIUTY
Hr(A F/R) [M1a.8.2.5.4 | /lns mpoknaaku, ¢ y4eToM o0bemMa roproueii Harpy3Ku kabesei, B OTKPBITBIX
Hr(A) 1116.8.2.5.4 |KaOEIbHBIX COOPYKEHUSX (ICTAKANAX, TATIEPESIX) HAPYIKHBIX
ur(B) 12.8.2.5.4 3IIEKTPOYCTaHOBOK
ur(C) [13.8.2.5.4
Hr(D) [14.8.2.5.4
ur(A F/R)-LS IM1a.8.2.2.2 |JIns nmpokiagku, ¢ y4eToM 00beMa roprovueii Harpy3Kku kadese, Bo
Hr(A)-LS 1116.82.22 |BHYTPEHHHX 3JIEKTPOYCTAHOBKAX, & TAKKE B 31aHUSX, COOPYKECHHUAX U
Hr(B)-LS 12.8222 3aKPBITHIX KaOEIbHBIX COOPYKEHHUIX
ur(C)-LS [13.8.2.2.2
ur(D)-LS 114.8.2.2.2
ur(A F/R)-HF IM1a.8.1.2.1 |/Insg mpokiagku, ¢ yueToM oObeMa roproucii Harpy3Ku kaoenei, Bo
ur(A)-HF [116.8.1.2.1 |BHYTpPEHHHX 2IEKTPOYCTaHOBKAX, a TAKKE B 3aHUAX U COOPYKEHHUAX C
Hr(B)-HF M.8.12.1 MacCOBBIM MIPeOBIBAHUEM JIFOJICH, B TOM YHCIIE B MHOTO( YHKITHOHAITEHBIX
(C)-HF H3.8. | '2'1 BBICOTHBIX 3JJaHUSAX U 3JaHUAMXK-KOMILIEKCaX
ur(C)- .8.1.2.
ur(D)-HF 14.8.1.2.1
ur(A F/R)-FRLS [Mla.7.2.2.2 | Ana npoKIagKy, ¢ yaeToM o0beMa roprodeil Harpy3ku kabemneil, B cuctemax
ur(A)-FRLS [116.7.2.2.2 |mpoTHBOMOMXKapHOMH 3aILKUTHI, a TAKKE APYIHX CUCTEMAX, KOTOPBIE JOJKHBI
Hr(B)-FRLS 27222 COXpaHATh PabOTOCIIOCOOHOCTE B YCIOBHUAX HOXapa
ur(C)-FRLS 113.7.2.2.2
ur(D)-FRLS 14.7.2.2.2
ur(A F/R)- FRHF M1a.7.1.2.1
ur(A)-FRHF I116.7.1.2.1
ur(B)-FRHF 112.7.1.2.1
ur(C)-FRHF 113.7.1.2.1
ur(D)-FRHF 114.7.1.2.1
Hr(A F/R)-LSLTx IM1a.8.2.1.2 | lnst mpokIaaku, ¢ yueToM 00beMa roprodel Harpy3ku Kabesei, B 3JaHusIX
Hr(A)-LSLTX 1116.8.2.1.2 |AeTckux DOmKONBHBIX B 00pa30BaTENBHBIX YIPEKIACHHUIH,
Hr(B)-LSLTX M2.82.12 CIeHAIU3UPOBAHHBIX JIOMaX MPECTapeNblX U HHBAINIOB, OOJIBHUIAX, B
T CHABHBIX KOPITycaxX 00pa3oBaTENbHBIX YUPEXKASHUH HHTEPHATHOTO TUTIA U
ur(C)-LSLTx 113.8.2.1.2 JETCKUX yapesk/IeHHt
ur(D) LSLTx 14.8.2.1.2
ur(A F/R)-HFLTX IT1a.8.1.1.1
Hr(A)-HFLTX I116.8.1.1.1
ur(B)-HFLTX 112.8.1.1.1
Hr(C)-HFLTX I13.8.1.1.1
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Knacc
Tun ncnonueHus o
MIOXKapHOH [TpenmymiecTBeHHAst 001aCTh TPUMEHEHUS
KaOeJIbHOT0 M3IEIINS
OTIaCHOCTH
Hr(D)-HFLTX [14.8.1.1.1
ur(A F/R)-FRLSLTx |I11a.7.2.1.2 | [lnst npoKiIaaku, ¢ y4eToM oGbema roprodeii Harpy3ku Kaberneii, B cucTemMax
Hr(A)-FRLSLTX [116.7.2.1.2 | mpoTHBOIIOXAPHOI 3aIIUTHI, @ TAK)KE B IPYTHX CUCTEMAX, KOTOPHIE JOJKHBI
ur(B)-FRLSLTx 12.7.2.1.2 COXPaHATh PabOTOCIIOCOOHOCTD B YCIIOBUSX 10Kapa, B 3AaHUAX JETCKUX
Hr(C)-FRLSLTX 113.7.2.1.2 JIOIIKOJILHBIX 00pa30BaTeNbHBIX YUPEIKACHUH, CIEHUATM3HPOBAHHBIX JOMax
ur(D)-FRLSLTX 114.7.2.1.2 IIpecTapenbiX U MHBAINAOB, OOJIBHHIIAX, CHAJIBHBIX KOpPITycax
ur(A F/R)-FRHFLTx | IT1a.7.1.1.1 00pa30BaTENbHBIX YUPEKICHUI HHTEPHATHOTO TUIA U JETCKUX YIPEKICHHUIH
Hr(A)-FRHFLTX I116.7.1.1.1
ur(B)-FRHFLTX 2.7.1.1.1
Hr(C)-FRHFLTX n3.7.1.1.1
ur(D)-FRHFLTX 4.7.1.1.1

Ha 351eKTpoycTaHOBKH U 3JIEKTPUUECKUE LETU KWIIBIX U OOIIECTBEHHBIX 3IaHUI
B FOPOJIaX U CEJIbCKUX HACEJICHHBIX IYHKTaX HOMHUHAIbHBIM HanpskenueM 10 1000 B
NEPEMEHHOr0 TOKa pacnpocTpansatoTcs TpedoBanua CII  256.1325800.2016,
B COOTBETCTBUU C KOTOPBIM:

- BHYTPEHHHUE DJIEKTPUYECKHE CETU JOJDKHBI ObITh HE PacHpOCTPaHSIOMIUMU
FOPEHUE M BBINOJHATHCS KaleasiMU W TPOBOJAMH C KWJIAMU U3 MEAU WU
AIOMMHUEBBIX CIUIaBOB Mapok 8030 u 8176, mmHONpPOBOAAMU C MEAHBIMU IIMHAMU
B coorBeTrcTBUM ¢ TpeboBanusmu [IYD, 'OCT 31565, TOCT P 50571.5.52,
I'OCT P 58019, CIT 76.13330, a Takke TpeOOBaHUSIMH DIJIEKTPO- M TIOKapHOU
0e30I1acHOCTH;

- CEUCHMSI TOKOIPOBOJAIIMX MEIHBIX KU U KUJ U3 ATIOMUHUEBBIX CILUIABOB

Mapok 8030 u 8176 Ao KHBI OBITH HE MEHEE YKa3aHHBIX B TaOIUIlE 5;

Taouauna 5
Ceuenus TOKOIIPOBOAAIINX MECAHDBIX KW/ M KWJI U3 AJIIOMHHUEBLIX CILIAaBOB
mapok 8030 u 8176
HaumeHbliee ceueHre TOKOTPOBOISIIMX JKUJT
Kaberneil ¥ MPOBOIOB, MM>
HaumeHoBaHue THHUU
METHBIMH KUJIAMH U3 aJTFOMHUHUACBBIX
KUTTAMH crtaBoB Mapok 8030 u 8176
JIvHUM TPYNIIOBBIX CETEN OCBEIICHUS 15 2,5
JIMHUY TPYNIIOBBIX CETEH PO3ETOK 2,5 4,0
JIMHUY OT 3TaXKHBIX IO KBAPTUPHBIX 2,5 4.0
IIUTKOB ¥ K PaCUETHOMY CUCTUUKY
JIMHUYM pacnpeenuTeIbHON ceTH 4,0 6,0
(CTOSIKM) [Tl TUTAHUS KBAPTUP
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- TIPY COECIMHEHUU MPOBOJIHUKOB C KUJIAMHU U3 aJTIOMUHUEBBIX CIUIABOB MapOK
8030 m 8176 c »>IEKTPOYCTAHOBOYHBIMU W3JECIUAMM, allaparamu 3alluThl U
CYETUMKAMH PEKOMEHJIYeTCS HCIOJIb30BaTh COCIAMHUTEIbHBIE YCTPOWCTBA B
cootrBeTcTBUM ¢ TpeboBanusmMu ['OCT 31604 nis KOMMyTaMu MTPOBOJHHUKOB U3
AITIOMUHUEBBIX CIUIABOB C KOHTAKTaMM JIJI1 IPOBOJHUKOB U3 MEJIH.

s oOecrieueHus HaJIE)KHOCTH KOHTAKTHBIX COEIMHEHUN B
pacrpeaeauTeNbHbIX KopoOKax cieayer OCYIIECTBIISITh COCMHEHHUE
TOKOIIPOBOSLIMX >KHJI U3 CIDIaBOB amoMuHUS Mapok 8030 m 8176 mpu momoru
BUHTOB WJIM QJIIOMUHHUEBBIX TUJIb3, METOJIOM OIPECCOBKHU MJIM UCIIOIb30BaTh CBAPKY.

[Ipu MOHTake OTBETBJISEMBIX KaOeJel C KWIAMH U3 aJIFIOMUHUEBBIX CILIaBOB
Mapok 8030 u 8176 10 KHBI MPUMEHATHCA C)KUMBI C OIIMHKOBAaHHBIMU KOHTAKTAMM.

[Ipy BBINOJIHEHUU COEOUWHEHHI B JJIEKTPONPOBOJIKAX C TOKOMPOBOISAIIMMHU
YKIJIAMH U3 CIUIaBOB AFOMUHMS Mapok 8030 u 8176, eciii TUII AJIEKTPOYCTAHOBOYHBIX
U3JICIUA  COACPKUT MEJHbIE WIM JIaTYHHbIE KOHTAKThI, ISl OOecreyeHus
CTAOMJIBHOCTH KOHTAKTHOTO COEIUHEHHUS CJIEAYeT MPUMEHSThH JICKTPOIPOBOIAIINE
CMa3KH.

Menp uMeeT JIy4yllyl0 NpPOBOJUMOCTb, IO CPAaBHEHUIO C QIIOMUHHEM, YTO
oOecrieynBaeT MpU MEHBIIIEM CEUCHUH OOJIBITYI0 MAKCUMAIbHYIO TOKOBYIO Harpy3Ky.

MenHblii TPOBOJTHUK MEHBIIIE TIOJIBEPracTCsl OKHCICHUIO M CIIOCOOEH J0JT0e
BpEMsI COXPaHATh KAa4eCTBO KOHTAKTOB MpPHU COCAWMHEHWU B paclpeeIuTeIbHbIX
KOpOOKax u Apyrux nmpuodopax.

B xunabix u OOIIECTBEHHBIX 3/IaHUSIX C TPUMEHEHUEM JIEPEBSHHBIX
koHCTpykiuil B coorBerctBue ¢ CIT 451.1325800.2019 u CII 452.1325800.2019
BHYTPEHHHE DJIEKTPUUYECKHUE CETH JIOJKHBI OBITh HE PACIIPOCTPAHSIONIMMU TOPEHUE U
BBITIOJIHATHCS KaOensiMu 1 mipoBogamu ¢ MeaubiMu xuiamu B 'OCT 31565, TOCT P
50571.5.52, CI1 76.13330.

CIT 256.1325800.2016 nomyckaer MNpuUMEHEHHWE KaOCIbHBIX U3ACIUA C
TOKOMPOBOSIIMMUA  KUJAMU U3 aJIOMUHUEBBIX CIJIABOB JJIi  OpraHU3aluu
BHYTPEHHHX CETEH, HO HAKJIA/IIBAET HA UX MOHTAX JIOMOJIHUTEIbHBIE OTPAHUYECHUS.

Jliist obecrniedeHnsi HaJIe)KHOCTH DJIEKTPONPOBOAOK B 3AaHUSX, BBITTOJHIEMBIX
MPOBOJIaMU U KaOeIsIMU C TOKOTIPOBOASIIMMHE JKHJIAMU U3 CIUIABOB aJIFOMHUHUS, TIPU
MOHT@)X€ JIOJDKHBI  HCIIONB30BAaThCA  JIMOO  DIIEKTPOYCTAHOBOYHBIC — HM3ICIIHS,

KOHTAKTHBIC I'PYHIIBI KOTOPBIX HMMCIOT CIICHHAJIBbHBIC IMOKPLITHUA, O6CCH6‘II/IBaIOH_II/Ie
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CTaOMIIBHOCTh KOHTAKTHOT'O COSAMHEHUS KaK C METHBIMU, TaK ¥ C TOKOIIPOBOISIIIAMU
KUJAMH W3 CIUIAaBOB AFOMHHHS, YTO JO/DKHO OBITh OTPAKEHO B MAapKHPOBKE
(nanpumep, Cu/Al) n100 mpU KCMONB30BAHUM CEPUIHO BBHIMYCKAEMBIX B CTpaHE
YCTAaHOBOYHBIX M3JEIUA JODKHBI TPUMEHSTHCS JIOMOJHUTEIbHBIE TEXHUYECKHE
CpelicTBa, 0OecrneurnBaronIie CTabUIbHOCTh KOHTAKTHBIX COSIMHEHUH.

[Ipy  KOpPOTKOM  3aMBIKAHMM  MEIHBIE  JKWJIBI  SABJISIOTCA  Oojee
Mokapo0e30MacHbIMU, YE€M KUJIbl W3 aIOMUHHUEBBIX CIJIABOB 3a CUET MEHBIIIEH
3Q)KATATEIbHOW CHOCOOHOCTH YacTHI[ MEOU [0 CPABHEHUIO C 3aKUIaTeIbHOU
CHIOCOOHOCTBIO YACTHUI] AITFOMHHHSL.

C Touku 3peHHs MOKApHON OE30MaCHOCTH, MPEIMNOYTUTEILHBIM SBIISETCS
MpUMEHEHUE KaOeIbHBIX U3/IEINI C MEIHBIMU TOKOTIPOBOISIINMHU JKUIJIAMHU.

Ha nmoxxapHyto 6€301macHOCTb 3JIEKTPOIPOBOJIKH BIUSET MPABUILHOCTH BEIOOpA
CEUYEHHUS TOKOIMPOBOAAIIUX KU Kabenei. HeBepHblil BEIOOp ceueHus: Kabessi MOKET
NPUBECTU K €ro MNEPEerpeBy, OIUIABICHUIO M3OJSILUU U €€ BOCIUIAMEHEHUIO WIH K
KOPOTKOMY 3aMBIKaHHIO € TTOCIIETYIOIIUM BO3TOPAHUEM.

OCHOBHBIM IMapaMeTpPOM, KOTOPBIH HEOOXOJUMO YYHTHIBATH IPU pacyeTe
CeUeHHs Kabens SBISETCA JUIMTEIbHO JOMyCTUMas TOKOBasi Harpyska, T.e.
MaKCUMaJibHas BEJIMYMHA TOKA, KOTOPYIO Kabellb MOXKET MPOoMycKaTh 6€3 reperpesa B
TE€UYEHUE JUTUTEILHOTO BPEMEHHU.

PacueTHbIe 2NeKTpUYECKHE HATPY3KH JJIS1 Pa3IMYHbIX KHUJIBIX H 0OIIECTBEHHBIX
3nanui npeacrasieHsl B pazaene 7 CII256.1325800.2016.

JUist TpoBeICHHsI CaMOCTOSITENIBHOIO pacyeTa CeYeHUs Kalens Mo TOKY IS
YaCTHOTO JIoMa (KBapTUPHI) HEOOXOIUMO BBITIOJHUTD CIIEAYIONINUE JECHCTBUS:

- OMpEeNeNUTh CYMMapHYH MOIIHOCTh BCEX OJIEKTPONPUOOPOB, KOTOPHIC
OJIHOBPEMEHHO MOTYT OBITh BKJIFOUEHBI B CETh;

- paccuMTaTh CUITy TOKa, KOTOpas OyJeT MpOTEKATh M0 KAOEJ0 MPU BKIIOYEHHUH
JAHHBIX AJIEKTPOIPUOOPOB;

- 110 Ta0JIUIe ONPEACIUTh HanboJIee MOX0sIIIee ceueHue Kabes.

CymMapHasi MOIIHOCTh d3JekTponpudopoB (P, BT) Berumcisercs kak cymma
MOIITHOCTEN OTACIBHBIX TPHOOPOB, KOTOPHIE MOTYT OBITH BKJIIOUEHBI OJTHOBPEMEHHO.
JlaHHBIE O MOIIHOCTH Ka)JIOTO DJJIEKTPUUECKOro TpHOOpa YKa3bIBAIOTCS B €ro

nacropTe, pyKoOBOJACTBEC 110 3KCILTyaTalluu M T.II.
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Pacuer cuitel Toka (1, A) mpoOTEKArOIIETo 1Mo KabeIto MPOBOIUTCS IO GOopMyIIaMm:

s onHo(azHou cetu HanpspkeHueM U =220 B
P‘ KH
U-cos@

L=

i Tpexdasznoit cetu HanpsbkenueM U = 380 B
! o

S S
w/'3_- U-cos@

U1 OBITOBBIX DJIEKTPONIPUOOPOB COSP = 1.

K, — Koa(ppuumeHT 0o fHOBPEMEHHOCTH, T.€. KaKasi 4acTb IPUOOPOB MOXKET ObITh
BKJIFOUEHA OJJHOBPEMEHHO.

JUis TOBBILIEHUS MOXKAPHOW OE€30MaCHOCTH, B pacyeTe JUIsl YaCTHOIO JOMa
(KBapTUPBI) MOKHO MPENIOJIOKUTD, YTO B CETh OJJHOBPEMEHHO MOTYT OBITh BKIFOUEHbI
BCE AJIEKTpUUECKUE TPUOOPHI U TPUHATH K03 puuuent K, = 1.

3Has BEIMYMHY TOKAa, CEYEHHE MpOBOAA HAXOAAT 1o Tabmuue 6.
Ecnu okaxeTcs 4To pacueTHOE U TAOJIMYHOE 3HAaYEHHSI TOKOB HE COBIIAJIAl0T, TO B 3TOM

clIy4dac BI)I6I/IpaIOT Ommkaiiiiee 0osbIlIee 3HAYCHUE CCUCHHMS TOKOHpOBOIIHHICﬁ KHNJIbL

Kabens.
Tabauua 6
Br100p ceveHusi NPOBOAA MO BeJIMYNHE TOKA
Ceuenne MenHble Kuibl TPOBOAOB U Kabenen
TOKOITPOBOIALLEN Hanpspkenne, 220 B Hanpspkenne, 380 B
KHITEL MM TOK, A MOIITHOCTh, KBT TOK, A MOIITHOCTh, KBT
1,5 19 4,1 16 10,5
2,5 27 5,9 25 16,5
4 38 8,3 30 19,8
6 46 10,1 40 26,4
10 70 15,4 50 33,0
16 85 18,7 75 49,5
25 115 25,3 90 59,4
35 135 29,7 115 75,9
50 175 38,5 145 95,7
70 215 47,3 180 118,8
95 260 57,2 220 145,2
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CeucHiie MenHbie KUITBI POBOJIOB U Kabernen
TOKOMPOBOISIIICH Hanpsokenue, 220 B Hanpsixenue, 380 B
KIITBE, MM TOK, A MOIITHOCTh, KBT TOK, A MOIITHOCTh, KBT

120 300 66,0 260 171,6
2,5 20 4,4 19 12,5

4 28 6,1 23 15,1

6 36 7,9 30 19,8
10 50 11,0 39 25,7
16 60 13,2 55 36,3
25 85 18,7 70 46,2
35 100 22,0 85 56,1
50 135 29,7 110 72,6
70 165 36,3 140 92,4
95 200 44,0 170 112,2
120 230 50,6 200 132,0

Ecnu B ngome uMEIOTCS MOIIHBIE 3JIEKTPONPUOOPHI, HArpy3ka KOTOPBIX
coctaBisier Oonee 1,5 kBT, misg uX NOAKIIOUEHUST PEKOMEHAYETCS MCIO0JIb30BATh
OTJICJIbHYIO JIMHUIO.

YacTo npuxoauTes pemaTth 00paTHYIO 3a7a4y, Korjaa JUisl U3BECTHOTO CEYCHUS
MIPOBOJTHUKA, TIPOJIOKEHHOTO B JIOME WJIM KBAPTUPE, HEOOXOUMO HAWTH MaKCUMaIbHO
JONMYyCTUMYIO Harpy3ky. B »Tom ciydae, mo Tabauiam i JAHHOTO CEUYCHMUS
TOKOIMPOBOSIIEH >XKWIbl Kaless HaXOJUM MAaKCUMaJIbHO JOMYCTHUMYHO HarpyskKy.
3aTeM 3Hasi MOIITHOCTH DJIEKTPUUECKUX MPUOOPOB, OMpeeIisieM, KaKUe U3 HUX MOTYT
OBITH OJTHOBPEMEHHO BKJIFOUEHBI B CETh.

Crnenyer NMOMHHTh, YTO MAaKCHUMAaJIbHBIM JOMYCTUMBIM TOK ISl CTAHIAPTHBIX
OBITOBBIX JJICKTPOYCTAHOBOUHBIX W3JIeNUN (BBIKIIIOYATEN, PO3ETKU) paBeH 16 A.
[TosTOoMy BKJIIOYATh B OJHY PO3ETKY WM TMOAKIIOYATh K OJHOMY BBIKIIOUYATEIIO

Harpy3ky oosiee 16 A, uto 1151 oqHO(A3HOM CETH COOTBETCTBYET 3,5 KBT Henb3sl.
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3.3. HeiticTBus npu oOHapy:KeHUuMn aBapUilHOIO pexumMa
B 3JICKTPOO0OPYA0BAHUU

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

[Ipu3Haku aBapuitHOTO pekrMa pabOThI AIEKTPOOOOPYI0OBAaHUS U IEUCTBUS MTPU

UX OOHApYKEHUU MPEACTABJICHBI B TAOIHILIE 7.
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Tadoauua 7
IIpu3Haku aBapuitHOT0 pesKuMa padoThl 3JIEKTPOOOOPYA0BAHNS M 1eHCTBHS MPH UX O0OHAPYKEHUH
IIpu3Hak aBapuiiHOTO pexuMa Bo3moxxHas npuyuHa Pexomenayemble neiicTBust
Cpabotan aBTOMaTH4eCKHil BhIKIIOUaTedb | KopoTkoe 3aMbikaHK€e B LIEITH. Oran 1.
Ileperpyska B nenmu. - YCTAaHOBUTb Kakoil TUN  ammapara 3alluThl  cpadoTai
(aBTOMaTHYECKUI BBIKJTFOYATEb, YCTPOMCTBO 3aIUTHI
Cpaborano yCTPOUCTBO 3alIMTHI | YTEUKa TOKa. mQQepeHIaTbHOTO TOKA, YCTPOHCTBO 3alUTHI OT MEPEHANPSIKEHHUS,
nuddepeHIaIbHOTO TOKA YCTPOMCTBO 3aLIUTHI OT IYTOBOTO MPo00s (MCKPEHHS)) UIIH 110 KAKOMY
KaHaJly IPOMU301LJI0 cpabaThiBaHKE, €CIU MPUOOP KOMOMHUPOBAHHbIH,
Cpaborano ycrpoictBo 3amuthl  OT | Jyrosoi T.e. 00beuHSET B cebe /1Ba u Oosiee TUMa 3alIHUThI;
JyTOBOT0 MP000st (MCKpEHUs) npo0oii(rocnea0BaTeIbHbIH, - YCTaHOBHUTH OOCTOSTENbCTBA NPHU KOTOPBIX  MPOU3OILIO
HapajulebHbIN, Ha 3eMII0) MM | OTKIIOUeHHe. YTo Ipon301I0 Ipesl OTKI0YEHNEM (IOAKIIOUEHNE UITU
UCKpEHHUE. OTKJIIOYCHHE TOTpeOUTENs, MEpIlaHhe CBETa, aHOMajJbHas padoTa
anekTponpudopos u T.11.)? Kakue Harpy3ku ObUTH MOJIKIIOYESHBI U ObLITH
Cpaborano  ycTpoiicTBO  3ammthl  OT | [lepenaasl HANPSHKEHUS B pabote? Korma u ckoyibKko pa3 cpabaThIBaJIM anmmapaThl 3a1UTh?
TIepEHANPSKEHHS - MPOBECTH BU3YAJbHBIH OCMOTpP 3JIEKTPOOOOPYJOBAaHUS (LIHYPbI

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

- €CJIM TpU BU3YaJbHOM OCMOTpE OOHApYyKEHbI HMOBPEKICHUS, TO
HEOOXOJMMO TMPHUCTYNUTh K YCTPAHEHUIO TIPUYMH BBISIBICHHBIX
MOBPEXICHUN u PEMOHTY (3amene) MOBPEXJICHHOT'O
3IEKTPOOOOPYIOBAHUS;

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

Oran 2.

[IpoBepuTh HauIeKAalTyIO0 pabOTY anmnapaTa 3aiUThl.

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

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBust

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

- s ycTpoiicTBa 3amMThl AU (depeHIuanbHOrO0  TOKa B
COOTBETCTBUHU CO CTaHIapTamu [7, 8] B KOHCTPYKIIMH JOKHO OBITH
MPEIyCMOTPEHO  TECTOBOE  YCTPOMCTBO  (KHOINKa),  KOTOpOeE
o0ecneynBaeT poBepKy paboTocrocoOHOCTH anmapara. Takxe MOXKHO
MPOBEPUTH PaOOTOCTIOCOOHOCTh YCTPONCTBA C IMOMOIIBIO MPUOOPOB
IPOBEPKM U  HM3MEpEHHs IapaMeTpoB YCTPOMCTB  3aIUTHOIO
OTKJIIOYeHHUs. Ecnu ammapar 3ammThl HEUCHPAaBEH, €ro HeoOXO0IUMO
3aMEHUTb.

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

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

Ecnu annapatsl 351eKTpUYECKO 3aIIMThI HCIIPaBHbBI, TO HEOOXOIUMO
NepeNTH K aramy 3.

Oran 3.

IIpoBepka MpUCOETUHEHHBIX HAPY30K (JIEKTPOIPUOOPOB).

- TPUCOENUHATH K DJIEKTPUYECKON LEMu MOOYEepeaHO IO OJIHOM
Harpyske, KOHTPOJHUPYs cpadaThIBaHHs alapaToB 3allUThI;

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

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBust

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

TepMOUHIUKATOP U3MEHWII LIBET

Ileperpy3ka nenu.
II;moxo¥ KOHTaKT.

- BeiBecTu a1ekTpooOopy0BaHUE U3 IKCILTYaTallUH;

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

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

- €CIIM TIPU BHU3yaIbHOM OCMOTpPE OOHAPYKEHBI TOBPEKIACHUS, TO
HEOOXOAMMO MPUCTYNUTh K YCTPAHEHUIO TPUYMH BBISBICHHBIX
MTOBPEXKACHUN " PEMOHTY (3ameHe) ITOBPEXKIEHHOTO
3JIEKTPOOOOPYI0BAHMS;

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

- YIQIUTh CTapblii TEPMOMHIMKATOP U HAHECTH HOBBIM.

B xypHane yka3aTb JaTy OOHapy)XeHMsI IeperpeBa, HPUUYUHY,
MpOBe/IeHHBIE PabOThI (PEMOHT, 3aMEHa, TPOPHIAKTHIYECKHE PAaOOTHI),
JaTy HaHECEHWS HOBOTO TEPMOWHIUKATOPA, COCTOSHHUE HOBOTO
TEPMOMHUKATOPA (1IBET, IPaynpPOBKA U.T.I1.).

[Tonyuen curnan nokapHoi ONacCHOCTH OT
TEPMOCHUCTEMBI

Ileperpyska.
I110X0M KOHTAKT.

B cityuae mosydeHus curHaja o neperpese:

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

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

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBust

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

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

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

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

ITeperpyska.
ITnmoxoi KOHTAKT.

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

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

Pe3ynpraThl MOBTOPHOM JUAarHOCTHKM 3aHECTH B IHPOTOKON C
yKa3aHHeM IPOBEIEHHBIX PEMOHTHO-IPO(UIAKTUYECKHX PadoOT.

Pekomennyercs NpOBOAWTH  BHEIUIAHOBYHO  TEIUIOBU3MOHHYIO
JMArHOCTHKY OTJIENIBHBIX 3JIEMEHTOB 3JIEKTPOOOOPYAOBAaHUS TOCIE
Ka)kJI0rO X PEMOHTA WM 3aMEHBI.

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

[Ipu pabote snexkTpuyeckoro mpudopa
HAOMIO/TaeTCsl HE XapaKTepHBIA IIIyM,
3amax IUIaBAIIEHCs N30SI,

Ilepenaas! HaIpsKEHUS.
Hapymenue IIPaBUII
JKCIUTyaTaluu.
Heuncnpasnocts
aJeKTpopudopa

OTKIJIIOUHTH IEKTPOIPUOOP OT CETH.

OcmoTpeTh npubOop Ha HAIMYKME HEUCTIPABHOCTEH (OIIaBIEHUE MU
MOBPEXKICHUE U30JISIIIMY MUTAIOIIETO HIHYpa, Aepopmalius Kopiyca U
T.1.).

[Ipu oOHapyXeHUM HEUCHPABHOCTU BBIBECTH MpPUOOp U3
JKCILTyaTaluu.

[TponsBecT peMOHT WM 3aMeHy Npuodopa.
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3akJIloueHue

JIiss TIOBBIMICHUS YPOBHS IOXKapHOW O€30MacHOCTH OOBEKTOB IKHIIOTO
CeKTOpa W OOIIECTBEHHBIX 3JaHWA HEOOXOJWMO TPOBEACHHE MEPONPHUSATHH TIO
Npo(UIAKTHKE IMOKapOB OT AJIEKTPOOOOPYNOBaHUS, B TOM 4KCIe Ha OCHOBE
COBPEMEHHBIX BO3MOYKHOCTEH BEIEHHS MOHUTOPHHTA COCTOSHHUS TOKapHOMN
0€30MacHOCTH, IKCIUTYaTHPYEMOTO JIEKTPOOOOPYTI0BAHHUS.

K HUM OTHOCHTCS CHCTEeMaTHUECKU MOHUTOPUHT TIOYKApHOH 0€30MacHOCTH
AKCIUTYaTUPYEMOTO 3JIEKTPOOOOPYIOBAHMS JKUIBIX U OOIICCTBCHHBIX 3IaHHUMA C
NPUMEHEHUEM COBPEMEHHBIX TEXHUYECKUX CPEJCTB, & UMEHHO TEIUIOBHU3MOHHAS
JTUArHOCTHKA, TPUMCHECHHE TEPMOWHIMKATOPOB JIUISA BBISBICHHUS aBapUHHBIX
YY9aCTKOB DJIEKTPOYCTAaHOBOK. Takke HEOOXOIMMO BHEAPATh B IITHUPOKYIO
MPAKTUKY HOBBIC ammaparhl 3alIUThl JIEKTPUUECKUX CETEH — YCTPOIMCTB 3alUThI
OT JTyTOBOTO MTPO00S U MEePEHAIPSKEHUS.

C 1enpi0 TOBBINICHUS  TMOXKApPHOW  O€30MACHOCTH  JKCIUTYyaTUPYEMOIO
AJIEKTPOOOOPYIOBAaHUS JKHJIBIX M OOIIECTBEHHBIX 3[aHUN, MPOPUIAKTHICCKAM
OCMOTpaM JOJHKHBI TTOABEPTATHCS BCE DJIEMEHTHI AJICKTPOYCTAHOBOK.

Meton npoduIaKTHKKA JODKEH BBIOMPATHCS HCXOId U3 TEXHHUYECKHUX
BO3MOYKHOCTEH, yZ00CTBa BEJCHHS OCMOTPOB M O€30MACHOCTH OOCIY>KHBAIOIIETO
nepcoHana. Bo3MOXXHO NpHUMEHEHHE pa3HbIX METOJOB Ha OJHOM OOBEKTE, B
3aBUCUMOCTH OT KOHCTPYKITUH M YCJIOBHUH SKCILTyaTaIlHH.

CodeTaHne HECKOIBKUX METOIOB MPOPUIAKTHKH TI03BOJISIET Oosee 3P heKTHBHO
MPOBOUTH MPODHUIAKTUKY MOKAPHOM O€30TIaCHOCTHU IIEKTPOOOOPYI0BAHUS KUJIBIX U
OOIIECTBEHHBIX 3TaHHM.

[IpumeHsis COBOKYMHOCTh Pa3IMYHBIX METOJIOB MOXKHO TOCTPOUTH CHCTEMY
MOHUTOPUHTAa W TPO(PHIAKTHKKA TOKApPHOH OMAaCHOCTH  AKCIUTYyaTHPYEMOTO
AJIEKTPOOOOPYIOBAHUS, OTPAXKAIOIIYI0 COCTOSHHE IIOXKApHOW  0€30macHOCTH
AJIEKTPOYCTAHOBOK W  TO3BOJIAIONIYIO OCYIIECTBISITH €0  MPOTHUBOIIOKAPHYIO

MPOPIIAKTHKY.
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[Ipunoxenue

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

ABTOMaTHYECKHE BhIKJIYATEaU (AB)

ABTOMATHUYECKU BBIKJIIOYATEIb WM IIPOIIE TOBOPS «aBTOMAaT» - 3TO
KOMMYTAIIMOHHBIN amlmapar, NpeIHa3HAYCHHBIN JI 3alUThl JICKTPUUECKON CETH OT
CBEPXTOKOB, T.€. OT KOPOTKUX 3aMbIKaHUU U MEPETPY30K.

ABTOMAaTHUYECKHE BBIKITIOYATEH OBIBAIOT C DJIEKTPOMArHUTHBIM PACICITATEIIEM
3aIUIIAIOIINM JIEKTPUUYECKYIO IIENb OT KOPOTKOTO 3aMBbIKaHHUS 1 KOMOMHUPOBAHHBIM
paclenuresieM — KOrja JOMOJHHUTENIbHO C 3JEKTPOMAarHUTHBIM paclienuTesIeM

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

Pucynoxk 1. YerpoiictBo AB ¢ KOMOMHUPOBAHHBIM paclEUTeIeM
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B cootBerctBUM ¢ TpeboBanusmu riaBel 3.1 TIVD, CII 256.1325800.2016,
CII 31-110-2003 ObITOBBIE 3JEKTPOCETH AODKHBI OBITH 3alIUIIEHBI OT KOPOTKHUX
3aMbIKaHU W meperpy3ku. llodTomMy [ 3amquThl AIEKTPONPOBOAKH KUJBIX H
OOIIECTBEHHBIX 37aHUN CJeAyeT MPUMEHATh AaBTOMAThl C KOMOWHUPOBAHHBIM
pacLenuTenem.

B aBTOMaTHYecKkOM BBIKJIIOUYATENIE, 3a 3AIIUTY LIENU OT KOPOTKUX 3aMbIKaHUI
OTBEYAET JIEKTPOMArHUTHBIN pacuenuTesib. OH COCTOUT U3 KaTYIIKU C HAXOASIUMCS
B €€ IEHTPE CEPACYHHKOM, YCTAHOBJIEHHBIM HA CHEIUAJIbHON IMPYKHUHE.
B HopmasibHOM pexume paboThl, TOK, TMPOXOAs IO KaTyllke CO3/JaeT
AIEKTPOMArHUTHOE TI0JI€, KOTOPOE MPUTATUBAET CEPJIACYHHUK BHYTPh KATYIIKH.
Cwibl 3TOTO BJEKTPOMArHUTHOTO TIOJISI HEAOCTAaTOYHO YTOOBI MPEOA0JIETh
CONPOTUBJICHUE NPY>KUHBI, HA KOTOPOW YCTaHOBJIEH cepaeyHuk. [Ipu KopoTkoMm
3aMBIKAHUM TOK B JJICKTPUYECKOW LIEMM MTHOBEHHO BO3pAcCTacT JI0 BEJIIMYMHBI B
HECKOJIBKO pa3 TMpPEBBIIAIONIE HOMHHAIBHBII TOK AB, 3TOT TOK KOpPOTKOTO
3aMBIKaHHsI, TIPOXOAS IO KATYIIKE 3JIEKTPOMArHUTHOIO PACLENUTENS YBEIUYUBAET
AIIEKTPOMArHUTHOE T10JIe, BO3/ACHCTBYIOINIEE HA CEPJICUHUK /10 TaKOW BEJIUYUHBI, YTO
€ro CUJIbl BTSITUBAHUS XBaTA€T HA TO YTO ObI IPEOJIOJIETh COMPOTUBIICHUE MPY>KUHBI,
MEepEMEIIAICh BHYTPh KATYHIIKH CEPJICYHHUK Pa3MbIKAET TOJABUXKHBIA KOHTAKT
aBTOMATHYECKOTO  BBIKJIIIOYATENs, O00ECTOYMBasl  IEMb.  DJIEKTPOMArHUTHBIN
pacUENHTENb OTKJIFOYAET ANEKTPUUYECKYIO LEMb 3a JOJIA CEKYH/bI.

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

[Teperpy3ka MOXET BO3HUKHYTh TP BKIIOYEHUH B CETh dJIEKTPOOOOPYAOBAHUS
0O0IIIel MOIITHOCTHIO MPEBBIIIAIOIICH JOMYCTUMYIO HArpy3Ky JUIsl JAHHOM CETH, U4TO B
CBOIO OUYEpEb MOXET MPUBECTH K MEPETPEBY MPOBOAOB Pa3pyLICHUIO H30JSLIUN
AIIEKTPOIIPOBOJIKM U BOSHUKHOBEHUIO MOKapa.

TennoBoit pacuenuTeNb IpeACcTaBisgeT cCO00M OMMETANIMYECKYIO TUIACTUHY, T.€.
OH COCTOMT W3 JIBYX CHasHHBIX IUIACTUH W3TOTOBJEHHBIX W3 Pa3HbIX METAJIIOB,
MMEIOIINX Pa3HBI K0P DUIIMEHT pacIIupeHus Mpu Harpese.

[Ipu nmpoxoxaeHnH TO OWUMETAUIMYECKOW IUIACTUHE TOKa IMPEBBINIAIOIIETO
HOMHUHAJIbHBIA TOK AB miacTuHa HarpeBaeTcs, Ipy ATOM OJWH METAILT PaCUIupseTCs
ObIcTpee Ipyroro. ITO MPUBOJAUT K HCKPUBICHUIO OMMETATMYECKOW TUIACTHHBI.
[Ipy wWCKpUBIEHMHM OHA BO3JACKWCTBYET HA MEXAHW3M PACUENUTENsA, KOTOPBIU

pa3MBIKacT HOI[BH)KHI)Iﬁ KOHTAaKT.
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Bpemst cpabaTeiBaHusI TEIJIOBOTO PACLUENUTENS 3aBUCUT OT BEJIMYHUHBI
NPEBBIIICHUS MPOTEKAIOWIEr0o B ILENM TOKa HaJ HOMHUHAIBHBIM TOKOM AB.
Yem OoJiblile 3TO NMPEBBILIEHUE, TEM OBICTpEE CpabOTAET PACLIETIUTENb.

TokM yCTaBOK aBTOMATMYECKMX BBIKIIIOUATEIECH, CIY)KAIUX JUIS 3aIlUThI
OTIEJIBHBIX YYaCTKOB CETH, CIEAYyeT BbIOMpaTh MO BO3MOYKHOCTH HAMMEHbBIIMMU
[0 pacyeTHbIM TOKAM JTUX YYaCTKOB WJIM [0 HOMHUHAJIBHBIM  TOKaM
AJIEKTPOIIPUEMHUKOB, HO TaK, YTOOBI ammaparbl 3allldTbl HE OTKIIOYaIH
AJIEKTPOYCTAHOBKM IPU KPAaTKOBPEMEHHBIX IE€perpys3kax (IyCKOBbIE TOKH, IHUKH
TEXHOJIOTMUECKUX Harpy30K, TOKU MpU CaMO3aIlyCcKe U T. II.).

Crnenyet oOpamiaTh BHUMaHHE HA MApKUPOBKY U XapakTepucTuku AB.

B mapkupoBke yKa3pIBarOTC:

- MOJIEJIb AaBTOMATHUYECKOTO BBIKJIFOUATEIS;

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

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

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

- XapakTepuCTHKa cpaOaThIBaHUs - OIpeAeNseT auana3oH cpadaTbIBaHUS
anekTpoMarHuTHoro pacuenutenss AB. Xapakrepuctuka cpaOaTbiBaHUS HMEET
OykBeHHO€ oOo3HaueHue. [l 3amuThl  AJIEKTPUUYECKUX CeTeH IKWIBIX H

OOIIECTBEHHBIX 3/IaHM yarie Bcero nmpumensitorcest AB ¢ xapakrepuctukamu B, C, D.



50

NTorotun

FOCT P 5034

2

1- HaumeHoBaHue n cepus

2 - HoMnHanbHoOe HanpshkeHue

3 - BpemsA-TOKOBaa xapakrtepucruka

4 - HommHanbHas yacrorta

5 - HoMuHanbHasa oTknYatLwas cnocobHOCTb
6 - TokoBas Harpyska

Pucynok 2. [Ipumep mapkupoBku AB

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

XapaKTEePUCTUKHU CpadaThIBaHUS B COOTBETCTBUU C [12] nmpencTaBieHsl B Ta0auIe 1.

Tabmauma 1
Jlnana3oHbl TOKOB MTHOBEHHOT'O PaclETICHHUS
XapakTepucTuka cpadaTbIBaHUS [wnamazon
(tun AB)

B Csbiue 3 I, 710 5 I,, BKIIOUUTEIIBHO

C Capiue 5 1, 10 10 I,, BKIHOUHUTEIIHLHO

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

Bb160p aBTOMAaTMUYECKOTO BBIKIIOYATENSl OCYLIECTBISIETCS MO CIIEAYIOIUM
napameTpam:

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

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

- M0 XapaKTEepUCTUKE cpadaTbiBaHMs. XapaKTepUCTUKY cpadaTbiBaHus AB

MOXHO BbIOpATh corjacHo Tabsuiie 1;



o1

- IO HOMUHAJIBPHOMY TOKY. OnpenenuTh He0OXO0ANMBI HOMHUHAIBHBINH TOK AB

MOJKHO I10 MOIIIHOCTH HUJIH I10 CCUCHUIO KNI KabeJs.

YcrpoiicTBa 321U THOIO OTKII0OYeHHs AU depenuuanabHoro toxka (YIAT)

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

341U ThI BHCKTquCCKOﬁ LOCIIN OT TOKOB YTCUKHMU.

1 — anddepeHumanbHbIH
TpaHcdoOpMaTOpP TOKA;

2 — NOPOroOBbIi JICMEHT;

3 — MCINOJIHUTEJIbHBIH

MEXaHH3M;

4 — uens TECTHPOBAHMS;

5 — CHII0BBIE KOHTAKTHI;

6 —3alMTHBIN KOHTAKT

LEINH TECTHPOBAHMA]

T — kHonka «TecT»;

R — TecToBBIil pe3ucrop;

1, 2, N — knemmsbr ¥Y30.

UR,

Pucynox 3. Ilpunnun padotsr YT

Tok yTeUkH — 3TO TOK, MPOXOJSIIMA IO HEXKEIATEIbHBbIM, B HOPMAJIbHBIX
YCIOBUSIX IKCIUTYaTalliH, MIPOBOJSIIUM MYTSIM.

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

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

B nepBoMm cnydae, kopmyc 3J€KTpOYCTaHOBKHU, HalpUMeEp, OBITOBOM TEXHUKH,
KAaCcaeTcs METAJUIMYECKOTO TNMPOBOJHMKA, MMEIOLIErO0 KOHTAaKT C 3emiieil. B Touke
KaCaHMsl 3aMbIKAETCA LE€Nb, U BO3HUKAET TOK YTE€UKU. ECIM KOHTAKT JIOCTATOYHO
HAJSKHBIA, TO CHJa TOKAa BO3pPACTET IO MOpora cpabaThiBaHMWs aBTOMATUYECKOTO
BBIKJIFOUATeIsl B IMUTKe nuTaHus. [lpum ci1aboM KOHTAaKTe MOXKET BO3HUKHYTH
WCKPEHHE, JIOKAIbHBIA HArpeB TOYKH KacCaHUs, YTO MPUBOAUT K OIUIABICHUIO U
JAIbHENIIIEMY MOBPEXKICHHUIO U30JISIIUU TPOBOJOB, BO3rOPAHUIO U TTOXKAPY.

B npyrom cmydae, KOpmyc OJJIEKTPOYCTAaHOBKM HE HMMEET KOHTAKTa C
3a3€MJICHHBIMM NPEAMETaMU U caM He 3a3eMiieH. [Ipu kacaHuy BHEHIHMX MaHENEH
YEJI0BEKOM, BOBHUKAET HAarpy3Ka, T.K. TEJIO YEJIOBEKA SBJISICTCS IPOBOJIHUKOM, U YEPE3
HEro IPOTEKAET JIEKTPUYECKUN TOK. [IOCKOIBKY COIpOTUBIICHUE Tejla YeJ0BEKa
BEJIMKO, CHJIa TOKA HEIOCTaTOYHA JIJIs CpabaThIBaHUS aBTOMATHUYECKOTO BBIKIIFOUATEIISI
B IIIUTKE MUTAHUS U YEJIOBEK MOTYYAET AJIEKTPOTPABMY BILIOTH J0 JETATIBHOTO UCXO1A.

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

[Mpunuun apeiictBus YAT cnenyrommii. [Ipy HOpManbHOM pexkume padOThI
IIETIH, KOT/1a MOJABUKHBIE KOHTAKThl Y | T 3aMKHYTBI, IPsIMOI TOK OT (pa3HOr0 MpoBOjIa

npoxoaut yepe3 Mmarauronpooy Y /T, 3arem yepe3 Harpys3Ky, B KaueCTBE KOTOPOM
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BBICTYNAIOT, MOJKIIOYCHHBIE 3JIEKTPOIIOTPEOUTENN M BO3BPAIAETCS] OOpaTHO B CETh
10 HYJICBOMY IPOBOJHUKY, TaK e 4yepe3 Mmaruutonposod Y AT, npu s3tom BenmumHa
0o0paTHOTO TOKa paBHA BEJIMYMHE MPSMOTO TOKaA.

[Ipsimoit Tok nipoxod dyepe3 marHuronpoBo Y T co3maer B HEM MarHuTHBIN
MOTOK, B CBOIO 04Yepe/Ib OOpaTHBINA TOK TaK K€ CO3/]a€T B MArHUTOMPOBO/I€ MArHUTHBIN
IIOTOK TaKOM K€ BEJIMYMHBI, HO TAK KAaK HANPABICHUE TOKOB IPOTUBOIMOJIOXKHO, TO U
CO3/1aBAEMbIE UMW MAarHUTHBIE IIOTOKH MPOTHUBOIOJOXKHBI, T.€. MArHUTHBIE ITOTOKH
HaIlpaBJICHbI BCTPEYHO 10 OTHOLIEHUIO IPYT K IPYTY U COOTBETCTBEHHO, IIPU PABHBIX
3HAYEHHUAX MPSIMOTO U 0OPAaTHOTO TOKOB, YPAaBHOBEUIMBAIOT JIPYT PYyTa, B pe3yJbTare
Yero CyMMAapHbId MAarHUTHBIA IIOTOK B MAarHUTOIIPOBOJIE PaBEH HYyNr0. Tak Kak
CyMMapHbIi MarHMUTHBIM MOTOK B MarHUTOINPOBOJE OTCYTCTBYET (PaBEH HYIIIO), BO
BTOPHUYHOM OOMOTKE TOK HE HHIYKTUpyeTcs. lloABM)KHBIE KOHTAKThl 3aMKHYTHI,
3IIEKTpUYECKas 1eNb BKIIOUYEHA U HAXOAUTCS B HOPMAJIbHOM PEXUME padOTHI.

Ecnu B 04HOM U3 271EMEHTOB AJIEKTPUYECKOM LIENIM BOZHUKAET YTEUYKA TOKA, TO
4acThb MIEKTPUYECKOr0 TOKA HAUMHAET IPOTEKATh 110 HEXKEJIATEIbHOMY ITPOBOAALIEMY
nytd. [Ipy 3TOM, 4YacTh TOKa 3JIEKTPUYECKOW IeNH, MocTynarouias oT (a3HOro
IpoBoJa He OyneT BO3BpallaTbcsl B CETh, a MPOXOAS MO HEXKEIATEIbHOMY
OpoBOASIIEMY NMyTH OyneT yxoauTh B 3emito. CrenoBaTenbHO, OOpaTHBIM TOK,
KOTOpBIN OyaeT BO3Bpamiatbcs B ceTh uepe3 marHutonpoBon YT mo HymneBomy
IpOBOAY, OYAET MEHbILE MPSMOTO TOKa, MOCTYIMAOIIEr0 B CETh, COOTBETCTBEHHO U
BEJIMYMHA MPSMOIO0 MAarHUTHOTO TIOTOKAa CTaHET OOJIbLEe BEIMYHMHBI OOPATHOIrO
MAarHuTHOTO IIOTOKAa, B pe3yipTare 4ero B MarHuaronpoBoae YT cymmapHslii
MarHUTHBIN MOTOK YK€ He OyJeT paBeH HYJIIO.

Bo3HukIMi cyMMapHbIA MarHUTHBIN MMOTOK HHAYKTUPYET JIEKTPUUECKUN TOK
BO BTOPHYHOM OOMOTKE, KOTOPBIH MPOXOAsl 4Yepe3 MAarHUTOAIEKTPUYECKOE pelie
MPUBOJUT €ro B paboTy, a OHO, B CBOIO OYEPEb, PA3MbIKAET MOJABUKHBIE KOHTAKTHI
OTKJIFOYasl DJIEKTPUYECKYIO LIETIb.

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

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

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

- nuddepeHuuanbHblii TOK — MUHUMAJIBHBIA TOK YT€UYKH, npu koTopom YT
MIPOU3BEIET OTKIIOUCHHE JIeKTprudecKol nienu. JuddepeHumanbHbii TOK — 3TO 0/1HA
Y3 TJIABHBIX Xapakrepuctuk Y AT;

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

- poA Toka (TOCTOSIHHBIN WJIM EPEMEHHBIN);

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

Bri6op YT npou3BoAUTCS MO CIEAYIOMIUM KPUTEPHUSIM:

- 110 HOMUHAJIBLHOMY HAMNpPsDKEHUIO U TUIY ceTu. HomuHanpHOE HampsikeHue
YT nomxHO OBITH OOJIBIIE TMOO PABHO HOMUHAILHOMY HAMPSHKEHUIO 3alUIIIAEMOM
uM 1ienu. s ogHodasHoit cetu Tpedyercs aByxmoitocHoe YT, mist TpexdaszHoit
CETH — YETBIPEXITOIIOCHOE;

- 10 HoOMUHaIIBHOMY TOKY. CornacHo 11YD ucnonszoBanue Y/ T B rpynnoBbix
JUHUSX, HE HMMEIOIIUX 3allUThl OT CBEPXTOKa, 0€3 JOMOJIHUTEILHOTO armmapara,
00eCIeunBarOIIero ATy 3alUTy He Jomyckaercsa. M3 atoro cienyer, uro nepen YT
JOJDKEH CTOSITh aBTOMATHUYECKUW BBIKIIOUATENh WM JIPYroi ammapar ¢ (QyHKIHeH
3aIUTHI OT CBEPXTOKA, IO TOKY KOTOPOTO HEOOXOIMMO BHIOMPATh HOMUHAJILHBIN TOK
YAT. Ilpu stom HOMmuHaimbHbIH TOK YT nomxeHn ObITh Oosblie MO0 paBeH
HOMHHAJIBHOMY TOKY YCTaHOBJICHHOTO /IO HETO ammapara 3aiuThl (aBTOMaTUHYECKOTO

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


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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-  mo gubdepennmanbHoMy — TOKy.  CTaHmapTHBIMH  BEITHYMHAMHU
mupdepennmansaoro toka YT ssmsrorcs: 6, 10, 30, 100, 300, 500mA. VAT
¢ muddepennmanbabiM TokoM 100, 300 u 500 MA nOpuUMEHSIOTCS ISl 3aIUTHI
OT moxapoB, ¢ auddepeHuuanbHpiMu Tokamu 6, 10, 30 MA - s 3amUTHI

OT ITOPAKCHHUA YCIIOBCKA SJICKTPUICCKHUM TOKOM.

cepus npounssoanTens

HOMWHaNbLHbLIA TOK -/
\ B111-63 ,
50 A |-l

HanpshxeHue
\ 2308~ 50y cxema
/ [0 30 WA .__J NOAKNKYEHUA

anbdepeHumansHbIi 0003Ha4YeHus
TOK -
3000 :
YCNOBHbIW TOK KB/ hl{
T™n Y30

KHonka «TECT» TeMnepaTypHbIN AvanasoH
(ctanpaptHas ot -25 go +40)

Tun AC E - NS CUHYCOMAANBHOIO
= 7 nepemMeHHoro Toka
144 Tun A - ANS NYNAbCUPYIOLWLEro
L/\_/\_ NOCTOSIHHOTO TOKa (U ANS CUHYCOMAanb-
e e HOr0 NepeMeHHOro Toka)

t

144 TwnB - ANA NOCTOSHHOrO Toka (u

~ ANS CUHYCOMAANBHOMO NEPEMEHHOro
_ TOKa U ANS NYNbCUPYIOLWErO NOCTOSH-
HOro TOKa)

1d 4

Pucynoxk 5. Mapkuposka YT

[Tpumensiempie THnsl YT QyHKIIMOHATBEHO OJDKHBI TpeaycMaTpUBATh
BO3MOYKHOCTh IMPOBEPKHU UX paboTocnocodHoctu, npoBepka YT (TectupoBanue) ass
KUJIBIX OOBEKTOB JIOJDKHA IPOBOJMUTHCS HE PEXe OJHOrO0 pasa B TpU Mecsla,
0 YeM JOJKHA ObITh 3amUCh B HHCTPYKLUHUU MO OSKCIUTyaTallud MpearpHUsITHs-

HN3TrOTOBUTCIILA.
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YceranoBka YT,  gedcTByrOmMX  Ha  OTKJIIOYEHHE,  3alpeliaeTcs
IJISl DJIEKTPONPUEMHUKOB, OTKIIFOUEHUE KOTOPBIX MOYKET IPUBECTU K OMACHBIM
IOCJEACTBUAM: CO3JAaHHUI0 HENOCPEACTBEHHOW yIpO3bl JUIS JKU3HM JIIOJEH,
BO3HUKHOBEHHUIO B3pPHIBOB, MOKAPOB U T.II.

JUIsi caHUTapHO-TEXHUYECKUX KAOWH, BAHHBIX M JYIIEBBIX PEKOMEHIYETCS
ycta"aBiauBath Y [T ¢ HoMuHAIBHBIM TU(depeHITNATBHBIM OTKIIIOYAIOIIAM TOKOM JI0
10 MA, ecnu 111 HUX BbIJIETICHA OTAEIbHAS JIMHUSI, B OCTAIBHBIX CITydasiX, HApUMED,
0py NPUMEHEHUH OJIHOM JIMHUHU JUIsl CAaHUTApPHO-TEXHUYECKOW KAaOWHBI, KyXHU U
Kopujaopa, ciuenyer unpumeHsaTh YT ¢ HomuHanbHBIM JuddepeHiaibHbIM
OTKJIIOYAIOIINM TOKOM 70 30 MA.

Jist ogHokBapTupHbIX JoMOB YT ¢ HOMuUHanbHBIM JuddepeHnanTbHbIM
OTKJIIOYAOIIUM TOKOM 110 30 MA peKOMEHIyeTcs peayCcMaTpUBaTh JJIsl TPYIIIOBBIX
JIMHUM, TUTAIONIMX IITENCENIbHbIE PO3ETKH BHYTPU JOMa, BKJIOYasl IOJBAJIBI,
BCTPOCHHBIE U NPUCTPOCHHBIE Tapakv, a TAKKE B TPYNIOBBIX CETSIX, MUTAIOIINX
BaHHbIE KOMHATBI, AYIIIEBBIE U CAYHBI. [{JI1 yCTaHABIMBAEMBIX CHAPYKH IITENCEIbHBIX
po3eTok ycraHoBka YT ¢ HoMmHMHaIBbHBIM Au(dEepEeHINaTbHBIM  OTKIIOYAOIINM
ToKOoM 110 30 MA oOs3aTenbHa.

B 3panusix moryt npumenstbes Y30 Tuna «Ay», pearupyromue Kak Ha
IIEPEMEHHBIE, TAK U HA ITYJIbCUPYIOLIUE TOKU TOBPEXKACHUN, WA «AC», pearupyrolme
TOJIBKO Ha NMEPEMEHHBIE TOKU YTEUKHU.

Kax Buano u3 xonctpykuun YT (ecnu peub maer HEe 0 KOMOMHUPOBAHHOM
YCTPOMCTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB U MpPH JHOOOWU cXeMe €ro
MNOAKIIOYEHUS  JOJDKHA  OBITh — MpeaycMOTpeHa  oOsi3aTenbHas ~ yCTAaHOBKA
ABTOMATHYECKOTO BBIKJIFOUATEIIS, IS 3alIAThI, KaK camMor ceT, Tak U Y [T oT TOKOB
neperpy3ku U KOPOTKOTO 3aMbIKAHUSI.

Taxke HeoOxoauma mnepHoaUUYecKas IpoBepka padoTocmocodnoctn YT.
Crangaptamu [7, 8] ycTaHOBJIEHO TpeOOBaHWE MO HAJUYHIO YCTPOMCTBA MPOBEPKHU
pabotocnocodnoctu YT (knomnku). [IpoBepka paboTOCTIOCOOHOCTH OCYIIECTBIISIETCS
HaxkxatueMm KHONKu «TECT». ITpu ee Haxkatun B YT UCKYCCTBEHHO CO3/1a€TCSI TOK

YTEYKH, YTO JOJKHO IPUBECTU K OTKIt0ueHno Y T.
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YcrpoiicTBa 3a10MTHI OT AYToBOro npo6ost uiu uckpenus (Y3/111)

JlyroBoii mpoOOW WM HMCKPEHHE — OJIMH W3 aBapHMHBIX I0KapOOIMACHBIX
PEKUMOB B JJIEKTPOCETSX.

B oTinume OT KOpOTKMX 3aMbIKaHWW, BO3HHMKAIOIIMN TIPU HCKPOBBIX
Y JIYTOBBIX pa3psiax TOK, OTPAHUYMBAETCS CONPOTHUBIECHUEM HArpy3KH, Ha KOTOPBIH
HE PEarupyroT aBTOMaTHYECKUE BBIKIKOYATENH, HO 3a CYET JUIUTEIIBHOTO BPEMEHH €TI0
IIPOTEKAHMS, MOKET IPOUCXOAUTH BOCIUIAMEHEHUE U30JILIMYU POBOJIA.

OnHOM W3 TJIABHBIX MNPUYUH HCKPEHHS SBISETCS OOJIBIIOE TEPEXOTHOE
conpotuBieHue (bIIC), B 00uxojae Ha3bIBAEMOE TAKXKE «IJIOXHUM KOHTAKTOM.
IIpn BIIC Ha mepexone 3JEKTPUYECKOTO TOKAa C OJHOTO NPOBOJHHKA HA APYrou
oOpa3yeTcsi mociiejoBaTelIbHAsT WM NapajulesibHasl 3JEKTpUYecKas Iyra MExXIy
IIPOBOJIAMU MJIM KOHTAKTaMH.

BIIC yacTo BO3HHMKaET BCIIEACTBUE N€PEKTOB U MOBPEKICHUM, POU3OIIESAIINX
IIpU dKCIUTyaTanuu odopyaoBanus. Hampumep:

- TOBPEXICHUS HW30JSAIMU KalOels TBO3MSAMU, LIypyHamMu, 3aKUMaMH WA
IPY MEXAHUYECKOM BO3JCUCTBUU APYTMMH IIPEAMETAMU;

- IOBPEXKJICHUS U30JISIUK KaOesiel TphI3yHaMH U JOMAIIIHUMU KUBOTHBIMU;

- U3JIoM Kabesns (MpoBoja) Mpu M3rHOaX WM MPU MOCTOSHHBIX MEXAHUYECKUX
BO3JCHUCTBUSIX;

- CTapE€HUE W30JISIMU, TIOBPEXKACHUS OT BO3JACHUCTBUS TEMIEPATyphl, BJIATH,
JIPYTUX pa3pylaimux (HhakTopos;

- YXYIIICHUE KOHTAKTa M3-3a OCIa0JIeHUs 3a)KMUMOB, CTAPEHHUS M OKHUCIICHHUS
IIPOBOJIOB U T.JI.

B moBpexnéHHON JKuie BO3HHMKAET MaJblil 3a30p, MPOOMBAEMBI pabodnm
HaIpPsHKEHUEM, TTIO3TOMY TOK 110 TAKOMY KaOeJIo MPOJI0JDKAET MPOTEKaTh, U OCTA&TCA
OMM30K K HOMHUHAJIHHOMY 3HAUYCHUIO, a 3HAYHUT, aBTOMATUYECKHHA BBIKIIFOYATEIb

Ha HErO HE pearupyer.
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b b

Ocnabnentpin MexaHuyeckoe lNepepasnenHbIv HenonHoueHHbIi
KOMTAKT nospexaeHue xabenv KOHTaKTY

AN oA

Redexr Nospexagenune MexaHuueckoe MNospexaeHue CKpyTka meap u
xabena rPbI3YHaMK nospexaenune WA CTapexne ANoMUHKIA
U30NAUMK W30NAUMK

PI/ICYHOK 6. Bo3aMoxHEBIE IMPUYIHHBI UCKPCHUS B 3JICKTPOIIPOBOAKE

B 3a30ope BO3HMKaeT AYroBOW paspsil, CONMPOBOKIAIOIIMKCSI HHTCHCUBHBIM
BBIJICJICHUEM TEILIa, YTO MPUBOJIUT K JAbHEUIIIEMY pa3pyIISHUIO N30SI KaOes u
€ro BO3rOpaHuIo.

[Tpu GoTBIIIOM TIEPEXOAHOM COMMPOTHBIICHHH BO3HUKACT IIPOIIECC IIUKIUIECKOTO
00pa3oBaHMsl W TalllCHUS ODJICKTPUYCCKOW AYTH, TMPOUCXOAUT 3HAYUTEIHLHOE U
JUTATEIIbHOE BBIJCJIEHUE TEIUIOBOW SHEPTrur. BO3HUKAIOT AJIUTEIbHBIE U YCTOMYUBbIC
TEIIOBBIE PEKUMBI PAOOTHI DJICKTPHYECKUX IICTIeH, BCICACTBHE YETO MPOUCXOIUT
paspylieHre U30JIAIMH U 3alIUTHBIX 000JI0UEK, a TAKKE MOCIIEAYIOIIee BOSTOPAHUE.

[To mexaHn3My BO3HUKHOBEHMS, PA3IUYAIOT IMOCIEI0BATEIbHBIN JAyrOBOM

npoOoi, mapaiedbHbIN AyTOBOI Mpo0oil U JyroBoi MpoOOH Ha 3EMITIO.

L (nuHuA)

HATPY3KA

N (He#nTpanb)

I
i
1
PE (3azemneHue) '

Pucynok 7. Mexanu3M BO3HUKHOBEHHUSI TyTOBBIX MPOOOEB
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[Tog mnocnegoBaTeNbHBIM JTYrOBBIM TPOOOEM MOHUMAETCS JIEKTPUUECKUIN
npo0oil M30sAMK (UM BO3AYUIHOTO MPOMEXYTKA), MPU KOTOPOM TOK MPOTEKAET
yepe3 Harpysky uenwu, 3amumaemoit Y3/II. [locnenoBaTtenbHblil 1yroBoi mpoOoii
BO3HUKAET, MIPEXKJE BCEr0, B pE3yJIbTAaTe MOBPEKICHUS TPOBO/IA WU MOTEPU KOHTAKTA
B IIOCJIEIOBATEIBHOCTH C HAarpy3kou. B 3Tux ciydasx, BeJTWYMHA TOKAa MEHbBIIE, YEM
pabounii TOK, MW  aBTOMATHMYECKHWE  BBIKIIOYATENIM WM  BBIKJIIOYATEIU
i pepeHInaTbHOTO TOKA HE CITOCOOHBI ONPECIUTh HEUCIIPABHOCTh M OTKIIFOUUTH
3AIIMIIAEMYIO LETb.

[TapannenbHbIi AyroBoi MpoOOH - 3TO MPOOO, TPU KOTOPOM TOK MPOTEKAET
MEXIy aKTHUBHBIMH TPOBOJHHKAMHU, TapaJJieIbHO Lenu Harpy3ku. [Ipoboii
COMPOBOXK/IAETCS TIOSIBJICHUEM AJIEKTPUUECKOM JYyTH, CIOCOOCTBYIOIIEH 3aMBIKAHUIO
MPOBOJHUKOB. BennunHa Toka mpH mapamielTbHOM IPo0O0e OMpenessieTcs MOJHBIM
CONPOTHUBJICHUEM LIeTH. B 3aBUCHMOCTH OT TOrO, KaKOMl HOMHHAJIBHBIA TOK UMEET
aBTOMATHYECKUN BBIKIIIOYATENIb, MPOUCXOIUT (WM HE MPOUCXOJIUT) OTKIIOUCHUE
uenu. [lpu 3arpyOneHHON ycTaBKe TOKa cCpalOaTblBaHUA aBTOMATHYECKOIO
BBIKJTFOUATENS] OTKJIFOYEHHE LK MPOUCXOIUT C 3aJEPKKOM.

JlyroBoii mpo6oii Ha 3eMJTI0 — 3TO TPOOOH, TPU KOTOPOM TOK MPOTEKAET MEKITY
aKTUBHBIM MPOBOJIHUKOM U 3eMJIEH B pe3yJIbTaTe 3aMbIKaHUs (pa3HOTO MPOBOHUKA HA
3EMJIF0 WJIM Ha DJIEMEHT 3JIEKTPUYECKU CBSI3aHHBIN C 3€MJIEH.

YcerpoticTBo 3amuThl 0T AyroBoro npooos (Y3/I1) — HOBBIN Kiacc ammapaToB
3alIUTHl AJIEKTPUYECKON CETH, MpEIHA3HAYEHHBIH, B OTIMYHME OT JAPYIHMX BHUJOB
ANEKTPUUYECKUX 3aAIIUT, UCKIIOUUTENBHO JJIs1 MPEAYNPEKICHUS U MPEIOTBPALICHUS
M0’KapoB, BO3HUKAIOIIHMX HU3-3a IyTOBOTO IPO00s (MCKPECHHMS).

HekotopsiMu pa3zpaboTuMkamMu ATHX M3ACIUNA MPUMEHSETCS TakKe TEePMHUH

«YCTPOMCTBO 3alIUThI OT UCKpeHus» (Y3Uc).
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Pucynoxk 8. [Ipumepsl yCTpOMCTB 3aIUTHI OT JYTOBOTO MPOOOS pa3IMUYHBIX
IIPOU3BOUTEIIEH

Y311 HOCUT UCKIIFOYUTETBHO TPOTUBONIOKAPHOE HA3HAYEHHUE.

OcnoBHoM  3amauert  Y3JIII  aBnsieTcss  CBOEBPEMEHHO  PacCIO3HATH
BO3HUKHOBEHHE MOKAPOOMACHOTO MCKPEHHS W  OTKJIKOYUTh  3alUIIAEMYIO
DIIEKTPUYECKYIO LIEIIb.

VY3AI1 ckoHCTpyupOoBaHO TaK, YTOOBI ONPEACIHUTH TOSIBICHHUE JTyrOBOTO
(MCKpOBOTr0) pazpsiia W NpepBaTh KOHTYp €mI€ Meped TeM, Kak JHEprus B MecTe
HEHUCNPABHOCTHU JOCTUTHET 3HAYEHN, BEAYIIUX K BOSHUKHOBEHHUIO IT0XKapa.

V3II obOecnieunBaeT aBTOMATUYECKYIO JUArHOCTUKY KOHTPOJIUPYEMOM
AIIEKTPUYECKONW IIeNMH W MpPU BO3HUKHOBEHUHM HCKPEHUS OTKIOYaeT e€ OT oOIei
MMATAIOLIEH CETH.

Takum oOpazoM, 1eslb TPUMEHEHUSI 3TUX YCTPOWCTB — 3TO MPEAYNPEKIACHUE
MI0’KapoOB, BO3HUKAIOUIMX B NOMEUIEHUAX, 3AAHUAX U COOPYKEHUAX [0 NPUYHHE
HEUCITPAaBHOCTH 3JIEKTPOOOOPYAOBaHUS, MPOSBISIOUIECHCS B BUJIE AYTOBOr0O Mpoodos

(uckpeHus).
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bonpmmacTBo  Y3AII  MCmoONb3ylOT CXOXKME NPHUHLUIBI  OOHApYy>KEHUs
M0’KAPOOIMACHOIO HMCKPEHHS] B CETHU. YCTPOWCTBO AHAIM3HPYET COBOKYIHOCTb
MapaMeTpOB TOKAa M HAIPSDKECHHSI CETH, XAPAKTEPHBIX I UCKPEHUS: BEIUYHUHY,
dbopmy, MOISIPHOCTH, TPOJIOJKUTEILHOCTh M TEMIT CIIEOBAHUS CKAYKOB. DTU CKAUKU
U JaloT uHpopmalmo, oopadaTbiBaeMy0 MOJyJIEM 00paOOTKH CHUTHAJIOB B COCTaBe
VY3I1. BenuurHa N0Jy4€HHOTO CUTHAJIA CPABHUBAETCS € 33JaHHBIM 3HAYEHUEM U PU
KOKJIOM MPEBBINIEHUH 3TOr0 3HAYEHUS IMOJAETCA HUMIIYJIbC PErUCTPUPYEMBIN
HakonuTeneM. [Ipu HOCTHKEHUMM B HAKOMMUTEJE YCTAHOBIEHHOIO YUCJA MUMITYJIbCOB
3aJIaHHOTO YPOBHA MNOAPAN (OPMHUPYETCS CHUTHAJ, OTKIIOYAIOMIMKM 3alMIlaeMylo
JIMHUIO.

Baxnon xapakrepuctukon Y3JIII, sABaseTcs MOMEXO03allMIIEHHOCTb, T.€.
OTCYTCTBUE HEXKeJaTeNbHbIX (JIOKHBIX) cpabaThiBAaHUW TpPU  BKIIOYEHUH B
3alUIIAEMYIO LIETb Pa3IMYHbIX 3JIEKTPOIPUOOPOB, HAIPUMED, MBLIECOCA, UCTOUYHUKA
IIUTAaHUSI C OJJIEKTPOHHOM KOMMYTAllMEW, JABUTaTessl KOHACHCATOPHOIO IIyCKa,
AJIEKTPOHHBIX PETYJIATOPOB (TUPUCTOPHOIO THUIIA) CUJIBI CBETA, (PIyOPECLEHTHBIX U
TaJOr€HOBBIX JIAMI, & TAK)K€ «HOPMAJIBbHO HMCKPSAIIMX» PYUYHBIX AJIEKTPOOBITOBBIX
WHCTPYMEHTOB C JBUTATEJISIMU KOJJIEKTOPHOTO THUIIA UCKPEHHE B KOTOPBIX SIBISETCS
JIOITyCTUMBIM, HAIIPUMEP JPEIb.

CTOUT OTMETUTB, YTO OTACIBHBIE AJIEKTPUUYECKUE YCTPOMCTBA CAMH MOTYT
IeHEpUPOBATh BBICOKOYACTOTHBIE W CPEAHEYACTOTHBIE INOMEXH, KOTOpbIE OYAyT
pacrio3HaBatbesl Y3/III kak wcrouyHuMk wuckpeHus. Hanpumep, THpUCTOpHBIE
perynaropel ¢ (ha30BbIM YIpaBiieHUEM 0€3 MOMEXONOJABISIONIUX (PUILTPOB,;
pa3au4HbIE YCTPOMCTBA, T€HEPUPYIOIINE BBICOKOYACTOTHBIE NMTOMEXH IOBBIIIEHHOIO
YPOBHsI, CYLIECTBEHHO NPEBBIIIANOIINE HOPMBI Ha nomexosMmuccuro. [lpn Hanuuuu
MEPEUUCIICHHBIX YCTPONUCTB, IPUXOAUTCS TNOO OTKa3bIBaThCs OoT pumeHenus Y 3/111,
yBEJIMYMBAs PUCKU BO3TOpaHUl OT HMCKpeHus, Jubo otkmouats Y3/II Ha Bpems
UCIIOJIb30BAHUSl YCTPOMCTB, SBISIOIIMXCS TEHEPAaTOpaMH BBICOKOYACTOTHBIX U
CPEIHEYaCTOTHBIX MIOMEX.

OcHoBHbIMU XapakTepuctukamu Y311 siBnstoTes:

- HOMHUHAQJIBHBIA TOK — MaKCUMalbHBIA TOK mpu kotopoMm Y3/IIT croco6HO
JUTUTEIHLHO paboTaTh, HE TEPSIS CBOIO Pa0OTOCTIOCOOHOCTh. B OCHOBHOM BBINMTYCKAIOTCS
B IISITH MOAUGUKAIUAX, B 3aBUCUMOCTH OT HOMHUHAJIBLHOTO ToKa: 16, 25, 32, 40, 63A;

- HOMMHAJIBHOE HalpsDKEHHE — HanpsbkeHue cetu npu kotopom Y3/

CIIOCOOHO JITUTENBHO PaboTaTh, HE TEPSAS CBOIO pabOTOCIIOCOOHOCTH;
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- YCIIOBHBIM TOK KOPOTKOT'O 3aMBIKaHUsI — TOK KOTOPBIM KPATKOBPEMEHHO MOKET

BbiAepkaTh Y3/II 1o MOMeHTa mmoka He cpaboTaeT aBTOMATUYECKUI BBIKIIOYATENb,

YCTaHOBHGHHLIfI I 3allIUTHI HCIIXM OT KOPOTKOI'O 3aMbIKaHHUA.
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1 — u3rotoBuTEINb; 2 — MOJIENB; 3 — HOMUHAJIBHOE HAIPsKEHUE; 4 — 4acTOTa; 5 — HOMUHAJIbHBIN
TOK; 6 — YCIIOBHBIN TOK KOPOTKOT'O 3aMbIKaHUs; 7 — cXeMa MOJKIIOUEHUS; 8 — cXeMa UHIUKAIUU
COCTOSIHUS pudopa
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Pucynok 9. [Ipumep mapkupoBku Y3 /111

Br16op Y31 npon3BoauTCs IO CIAEAYIOMIMM KPUTEPUSIM:

- 10 HOMUHAJIBHOMY HanpspkeHuto. HomunaneHoe Hanpsbkenue Y 3/111 nomxHO
ObITH OOJIbLIE JIMOO PABHO HOMUHAIBHOMY HAIPSHKEHUIO 3AIMIIAEMON UM LIeTH;

- MO0 HOMMHaJbHOMY TOKYy. Y3JIII He 3amuimaeT 3JIEKTPUUYECKYIO CETh
OT MePErPy3KU U TOKOB KOPOTKOT0 3aMbikaHusl. [Toatomy nepen Y311 qomkeH CTosSTh
aBTOMATUYECKUW BBIKIIOUATEIh WJIM JIpYyroil ammapatr ¢ (QyHKIHEH 3aliuThl
OT CBEPXTOKa MO TOKY KOTOPOro HEOOXOAMMO BbIOMpPATh HOMUHAIBHBIN TOoK Y3JIII.
[Ipu »sroM HoMuHabHBIM TOK Y3MII gomkeH ObITH OosbIle JHOO paBeH
HOMHUHAJIBHOMY TOKY YCTaHOBJIEHHOT'O /IO HETO ammapara 3aliuTbl (ABTOMaTUYECKOTO
BBIKJTIOUATEIS] WUIM IPYTOTo anmnapara ¢ GyHKIMEH 3alIUThl OT CBEPXTOKA).

Taxoke ipu Be160ope Y3/III crienyer oOparuth BHUMaHKE Ha HAIMYKE (PYHKITUU
MPOBEPKH PabOTOCTIOCOOHOCTH yCcTpoicTBa. HekoTopbie MPOM3BOIUTENHN OCHAILAIOT
V34l kHONKOW POBEPKHU, OTIAEIBHBIE POU3BOAUTENHN B KOMIUIEKTE C YCTPOHCTBOM

IMOCTAaBJIAKOT CPCACTBO KOHTPOJIAI B BHIAC aBTOHOMHOM BHUIJIKH, HOSBOJIHIOIHeﬁ
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UMUTHPOBATh HMCKPOBBIE pa3psipl, U TaKUM OOpa30M OCYIIECTBIATh KOHTPOJIb
(YHKIIMOHUPOBAHUSA W3JEIUS M ONpEICICHHUE 30HBI €ro JCUCTBHS, YTO SIBISETCS

HCCOMHCHHBIM ITPCUMYIICCTBOM TAKHX allllIapaTOB.

Pucynoxk 10.ITpumep Y3 I B KOMIUIEKTE CO CPEACTBOM KOHTPOJISI 30HBI
(YyHKIMOHUPOBAHUS

VYceranoBka Y3/III B rpymnmoBbIX CeTSIX NMUTAHHUS CUCTEM IPOTUBOIOXKAPHOI
3alUThl U B DJIEKTPOYCTAHOBKAX MEAMIMHCKOTO HAa3HAYEHUS, MOJJICPHKUBAIOLIUX
KU3ZHEJEATENbHOCTh OOJIBHBIX, HE JOMYCKAeTCsl.

VY3AII saBnsiercs emie OJHUM BHJIOM 3allUThl JJIEKTPUYECKUX LETEH.
OHo He 3aMeHsieT co0oM pyrue anmaparbl 3alUThl 1 HE OTMEHSET HeOOXOAUMOCTH
MIPUMEHEHUS B AJIEKTPUUYECKUX LIETISIX aBTOMATUYECKUX BBIKJIKOYATEIEH U YCTPONCTB
3aIUTHOTO OTKJII0UeHUs AudhepeHnnansHOTo TOKa.

VY3AII pexoMeHayeTcs YCTaHABIMBATH B OTHAEIBHBIX TIPYIIIOBBIX JIMHUAX
MATAHUS OCBEIICHUS U IITEINCENIBHBIX PO3ETOK MOCTE IPYTUX annapaToB 3amuThl (AB,
YAT).

VYcranoska Y311 3anpemiaercst B IUHUSIX CUCTEM MPOTUBOIIOKAPHOU 3aIlIUTHI,
a TaKXe DJIEKTPONPHUEMHHUKOB, OTKIIFOYEHUE KOTOPHIX MOYKET MPUBECTH K OIMACHBIM
MOCJHEACTBUAM: CO3JAaHHUI0 HEMOCPEACTBEHHOW yIrpo3bl Uil JKU3HM  JIFOJEH,

BO3HHMKHOBCHHIO B3PLIBOB, ITOKAapPOB U T.[.
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YcrpoiicTBa 3amuThI 0T nepeHanpsxenus cetu (Y3II)

[Tepenaapl HANPSKEHUS B SIEKTPUUECKON CETH SIBIISFOTCS OAHOM M3 OCHOBHBIX
IPUYUH BBIXOJIA M3 CTPOS AJIEKTPUUECKUX MPUOOPOB, MPUBOASIIMX B OTIEIBHBIX
ciydasx K moxkapy. OcoOEHHO OCTpO BONPOC 3alIUTBl  AIEKTPONPUOOPOB
OT TEpEenajoB HANPSHKEHUS CTOUT B JKWIBIX MHOTOKBAapTHUPHBIX JIOMAax CTapou
MMOCTPOMKH, & TaK K€ YACTHBIX >XWIBIX JOMax MOJKIIOYEHHBIX K CTapbIM JUHHUIM
AIeKTponepeaay.

Y CTpOUCTBO 3alUTHI OT IEPEHAIIPSIKEHUS WU PEJIe HANIPSIKEHUSI — ITO armapar
3aIIWUThI, OCYIIECTBIISIOIINM HENPEPBIBHBIA KOHTPOJIb BEJIWYUHBI HAIPSKEHUS
MUTAIONIEH CETH C LENbI0 00ecleueHus OTKIIOYEHHS Harpy3Kd B CIy4dae BBIXOJa

SHAYCHUS HAIIPSAKCHNA 3a YCTAHOBJICHHBIC ITPUACIIBI.

Q {Q She i
BXOA N , “ .})

Pucynok 11. IIpuMepsl ycTpONCTB 3aIUTHI OT EPEHANPSHKEHUS PA3JIMUYHBIX
IIPOU3BOAUTEIICH

Ha3znauenne Y3II  3akmrouaercs B 3alquTe  3JIEKTPOOOOPYAOBAHUS
OT IIEPENa 0B HAIIPSKEHUS CETH KOTOPBIE MOTYT BO3HUKHYTH B CJIEJACTBHUE PA3JINYHBIX
(baKTOpOB TaKWX Kak 0OpbHIB HYJIS, Tepekoc $ha3 u T.1.

Kak npaBuino, Y3II cocTouT U3 ABYX OCHOBHBIX OJIOKOB: HM3MEpPUTEIHHOIO
Y UCIIOJIHUTEIBHOTO.

IIpu nomaue wa VYII HanpspkeHuss W3MEpUTENbHBIM OJOK OMpenensieT
€ro BeJIMYMHY. ECIM U3MEpEHHOE 3HAYEHNUE HANPSKEHUS DJIIEKTPOCETH HE BBIXOJIUT 3a
YCTaHOBJICHHBIA B HACTPOWKAaX NMAMAa30H 3HAYEHUW M3MEPHUTENbHBINA OJOK MOJaeT
CUTHAJI Ha WCIIOJHUTENbHBIN OJIOK (pesie) KOTOPHIA 3aMbIKAaeT CHJIOBOM KOHTaKT,

BKJIIO4as TEM CaMbIM HAI'Py3KYy B CCThb.
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Takum o6pazom, YII ocymiecTBiasieT HEMPEPHIBHBINA KOHTPOJIb HAMPSHKCHUS
ANEKTpOCceTH. B ciydae CHMKEHUA HaANpPsOKEHUsS HUXKE YCTAaHOBJIEHHOIO IMOpOTra
WUJIM MIOBBILIEHUS BBIIIE YCTAHOBJIEHHOTO B HACTPOMKAX MOpOra U3MEPUTEIbHBIN OJIOK
MTHOBEHHO TMOJA€T CHUTHAJl Ha MCHOJHUTEIbHBIM MeXaHu3M (pese) KOTOpPbIA
OTKJIIOYAET JJIEKTPOYCTAaHOBKY OT ceTu. [locime BOCCTaHOBIIEHHMS 3HA4YCHHUS
HampspDKeHUs 10 JIONYCTUMOTO  3HAYEHMs, HW3MEPUTENbHBI  OJOK  uepes
YCTaHOBJIEHHYKO B  HAaCTpOMKax  BBIJEPKKY  BPEMEHM  IIOJJA€T  CUTHAI
Ha WCIIOJIHUTEIIBHBIM MEXaHU3M, KOTOPBIM BHOBb BKJIFOYAET HATPY3KYy.

Cy1iecTBYIOT CIIEIYIOLIUE TUIIBI peJle HAPSKEHUN:

-110 TUITY 3JIEKTPOCETH: OJHO(A3HbIE U TpeX(Pa3HbIE;

-110 C0CcO0y YCTaHOBKHM: CTallMOHapHbIe U nepeHocHble. [Ipu ycranoBke Y3II
BO BBOJIHOM 3JIEKTPOIIUTKE OOECIEUMBAETCS 3alllUTa BCEM AJIEKTPOCETH U BCEX
3JIEKTPONPUOOPOB, MOAKIIOUEHHBIX K Hell. [lepenocubie Y3II npumensitores, koraa
€ro yCTaHOBKa B IIIUTKE 3aTPyIHEHA UIIM HEOOXO0IUMO 00ECIIeUUTh 0COObIE HACTPONKHU
110 HAMPSKEHUIO CETH JIJIs1 KOHKPETHOTO 3JIEKTPOOOOPYI0BAHUS.

B nHacTosmee BpeMs CymIECTBYIOT YCTPOMCTBA 3aLIUThI OT NEPEHAIIPSKEHUS C
KOMOMHUPOBAaHHOM 3aIlUTON, TaK HA3bIBAEMbIE BOJIbT-aMIIEPHBIE peJie, KOTOPHIE
KOHTPOJMPYIOT KPOME HAIPSDKEHUs CETH, €IIe U TOK B CETH, 3alUIIAs TEM CAMBbIM
CeTh, KaK OT MEPEenajgoB HANPSLKEHUS, TaAK U OT MEPETPY3KH, T.€. JONOJHUTEIBHO
BBITNOJIHACT (PYHKINIO OTPAaHUYUTENS] MOITHOCTH.

Heo0Oxoaumo 3HaTh, 4TO BOJIBT-aMIIEPHOE pelie He 00eCcleunBaeT 3aluTy CETU
OT KOpPOTKOTO 3aMbIKaHUSI WU HE MOXET 3aMEHUTh COOO0H aBTOMAaTHYECKUM
BBIKJIFOYATENb.

Baxwnoit xapakrepuctukont Y311 sBisieTcss HOMMHAIBHBIN TOK.

HomMuHanpHBIN TOK — 3TO TOK, KoTOphi Y3II cmocoGHO mporyckaTh depe3
ce0s1 B TEUCHHE JJIMTEILHOTO BPEMEHU COXPaHsIs PU 3TOM CBOIO pabOTOCTIOCOOHOCTb.
CrangapTHbIMH, HauboJee paclpOCTPAHEHHBIMH 3HAYEHMSIMM HOMHUHAJIBHOTO TOKa
V3II aeasrores: 10; 16; 25; 32; 40; 50; 63 A.

Homunansneiii Tok Y311 onpenensercs mo cyMmMapHOMY TOKY HArpy3Kd WM
MOIIIHOCTH BCEX JIEKTPONPUOOPOB, MOAKIIOYAEMBIX B 3aIIUIIIAEMYIO CETh.

[TonyuuB paccunTaHHOEe 3HaueHHE TOKa, BbIOMpaem Y3II ¢ Ommkaimmm
OOJBIIMM CTaHIAPTHBIM 3HAYEHHEM HOMHHAJIBHOTO TOKA.

HeoOxoaumo yuuteiBath, uTo Y3II HEe 3ammmiaer 3J€KTPOCETh OT TOKOB
Hneperpy3ku M TOKa KOPOTKOTO 3aMmblKaHMsi, modtomy camo Y3II momkHO OBITH

3allIMIICHO OT HHUX YCTAHOBJICHHBIM IIOCJIICAJOBATCIbHO C HHM aBTOMATHYCCKUM
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BbIKTIOUareneM. [loaromy HoMuHanbHbIN TOK Y311 HEOOXOAMMO NPUHUMATH UCXOS
Y3 HOMHUHAJIBHOTO TOKa aBTOMAaTHYECKOro BbIKIIOYaresns. [Ipu 3ToM HOMUHANbHBIN
Tok Y3II momxeH ObITh OOJbIE WM PaBEeH HOMHHAJILHOMY TOKY YCTaHOBJIEHHOTO
JI0 HETO aBTOMAaTHUYECKOT0 BBIKIHOYATEII.

V311 MOryT UIMETh HECKOIBKO HACTPOEK:

- ycraHoBKa mnopora cpaOateiBanus Y3Il mo makcumanbHOMY 3HaYEHUIO
HanpsokeHuss (Umax) - ycTaHaBIMBAaeT MAaKCHUMAaJbHO JONYCTMMOE 3HAYEHHE
HAIIPSDKEHUS  3JIEKTPOCETH, MPEBBIIEHUE KOTOPOrOo MPUBEAET K OTKIIOYEHUIO
Harpy3Ku;

- yCcTaHOBKa mopora cpabOateiBaHus Y3II mo MuUHMMaIbHOMY 3HAYECHUIO
HanpspkeHuss (Umin) - ycTaHaBIMBAaeT MUHHUMAJIBHO JIOIYCTUMOE 3HA4YECHHE
HaIIPSDKEHUS. DJIEKTPOCETH, CHIDKEHUE HANpPsDKEHHUs HIUDKE JIaHHOIO 3HA4YCHUs
IPUBEIET K OTKIFOYEHUIO HAIPY3KHU;

- YCTAaHOBKA BPEMEHM 3aJ€PKKH BKIIIOUEHHSI — BpeMs, uyepe3 kortopoe Y3II,
MOCJI€ OTKJIIOYEHUSI Harpy3KH, HOBTOPHO €€ BKJIIOYUT MPHU BOCCTAHOBJICHUU 3HAYEHUS
HaIpsDKEHUS CEeTH B YCTAHOBIICHHBIX Mpefenax. Bpems 3aiepKKu BKIIOYEHUS

AIEKTPONPUOOPOB BHIOUPAETCSI B COOTBETCTBUM C PYKOBOJICTBOM O 3KCILTyaTalUu.

Hazmsarop S oummmn® oo

BHJIIOYeHHA IIOAKIIOIeHHU A

220B 4 4 5 5 . IATaHAA peﬂe.
HATPY3KH.
T (o (i S

N
B 7 Br 800

Brixmiogarems KOHTPOJJIA
MAKCHMAJIBHOI'O HAIIPpAXKEeHHA.

TpexpaspagHsmt
Brixmouarens xoHTpOIA HHIAKATOP.

MHHHUMAJBHOI'O HAIIPpAXKEeHHA.

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

Perynarop samepxinm
BpeMeHH aBTOMAaTHYEeCKOI'o
BKJIIOYEeHHUA IIOCJIe ABAPHH. 220

Peryna'rop MAKCHMAJIBHOI'O

———
5 230 HaOpAXKeHHUA OTKJIIOYeHNUA.

Peryna'rop MHHHMAaJBEHOTO
HanpAXeHHA OTKJIYeHHA.

Knemyer mogrmogenna
HAarpy3KH

Pucynok 12. [IpuMep MapKUpOBKH YCTPOMCTBA 3alIUThI OT MEPEHANPSKEHUS (pelie
HaIpPsKEHMS)
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KonnuecTBo u crocoObl HACTPOUKH MOTYT OBITh PA3IMYHBI AJISl Pa3HBIX THUIIOB
V3I1. O6wruno, HacTpoirika Y3II ocymecTBiseTcs C TMOMOIIBIO TTOBOPOTHBIX
PEryJIMPOBOYHBIX PYUEK.

CpaBHeHHE anmapaTroB 3alIUThl JJIEKTPUYECKOW CETH IO OTKIKYAIOIIeH
CIIOCOOHOCTH

PaccMoTpuM pasHuily B paO0oTe W BO3MOXKHOCTSIX OTKJIIOYEHUS Pa3THMUHBIX
anrapaTroB 3alUThl JJIEKTPUYECKHX Lener. B HacTosmee BpeMs, €CTb MHOIO
KOMOMHUPOBAHHBIX YCTPOUCTB 3aIUTHI ANEKTPUUECKUX CETEH, T.€. COBMELIAIOIIUX B
cebe HEeCKOJIbKO 3alMTHBIX (DYHKIMM. 3/1eCh Mbl paCCMOTPUM HE KOMOMHUPOBAHHbBIE
anmaparthl 3alUThI, BHITTOJIHSIONINE TOJIBKO OJIHY (QYHKIIUIO.

[IprunHaMu MOXapoB OT JJIEKTPOYCTAHOBOK MOTYT SIBISATHCS: KOPOTKOE
3aMbIKaHWE, Teperpy3ka, TOKH yTE€UKH, JAYroBble NpoOoH  (MCKpPEHHE),
IIEpEHAIIPSKECHUE.

JUns  3alUTBl  DJIEKTPUYECKUX CETEH, B HACTOALEE BpeMs, SBISIOTCS
oOsi3arenbHbIMU K ipuMeHeHuto AB u Y/IT. Oty annapatsl 3apekoMeHI0BaIn ce0st
KaK HaJexHble ©  3(PQPEKTHUBHBIE CpPEACTBA  MNPEAOTBPALIEHUS  IOXKAPOB
OT DJIEKTPOYCTAHOBOK.

AB 3amumaer 3JIEKTPUYECKYH0 CE€Thb OT TOKOB KOPOTKOIO 3aMbIKaHUS
U [IEPErpy30K NIEKTPUUECKOU CETH.

VAT 3amuimaer 3JeKTPUYECKYK) CeTh OT II0XKapoOB B PE3yJIbTaTe
BO3HUKHOBEHUS TOKOB YTE€UKH.

CrenyeT OTMETHUTB, UTO B HACTOSILIEE BPEMS 3aLIUTYy OT MHOTMX HEraTUBHBIX
(akTOpoB, BBI3BIBAIOIIMX  BO3rOpaHUE B  JJIEKTPUUECKUX  CETSIX, BMeECTe
c npuMmenenueM AB u Y/IT, oTuactu pemarT OpraHu3alliOHHBIMU MEPOIPUSATUAMU,
IIPOM3BOIUMBIMU Ha JTAIlE IPOCKTUPOBAHUS HIEKTPUUECKUX CETEH, IIPU UX MOHTAXKE
U MIpU dKCIuTyaTanuu. Mcrnonb3yroTes Takue Mephl, KakK 3a3eMJICHUE, YKIIaaKka Kaoess
B KopoOa, YBEIIMYEHUE PpACCTOSHUA MEXKIY MPOBOJHUKAMH, TPUMEHEHHE
CHELMAIBHBIX COCAMHUTEIBHBIX YCTPOUCTB (KJIEMMHBIX KOpOOOK M Ap.) U T.A. s
3aIIUTBI OT MEPETPY30K MNPOU3BOLAT IIPABUIBHBIA PACyET JIIEKTPUUYECKUX CETEU
Y HArpy3KH.

Opnnako AB u YT uzHauanbHO He OBLIM IIPeIHA3HAYEHBI JIJIS1 PACIIO3HABAHUS
VCKPEHUS U OTKJIFOYEHHUS LIENU B CIIy4ae ero nosiBiieHus. VIckpeHue He pacrno3HaeTcs
AB unmu YT, N0CKOIBKY MPU UCKPEHUU HE MPOUCXOAUT HU YBEIUYEHUE CPETHETO

3HA4YCHHUA TOKA B ICIIN, HU €0 YTCUKA HAa 3CMIJIIO.
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[Ipy mnocnenoBaTelbHOM UCKPEHUM TMOJTHOE COMPOTHUBJIECHUE «ILJIOXOTrO
KOHTAKTa» YMEHBIIAET TOK Harpy3Kd U JIEPKUT ITOT TOK HUMKE MOPOra OTKIHOYEHUS
AB. COOTBETCTBEHHO, 3TH CPEACTBA 3AIIUTHI OT HETATUBHOI'O JEHCTBUS BBICOKOTO
3HaueHUA TOKa He cpabarbiBaioT. [lpu mapamiensHOM HCKpEeHUU Mexay Gda3oi
U HEUTpalbHBIM MPOBOAOM TOK OTPAHUYEH IMIOJHBIM COIPOTUBICHUEM LEMH
u cpabateiBanue AB u YT 3aBUCHT OT CTeTICHU UCKPEHHMSI, OJTHAKO B TIOJIHON Mepe
HE rapaHTUpyeTcs.

COOTBETCTBEHHO, PEIICHHUE 3aJ]a4M PACIIO3HABAHUS MCKPEHHUS U 0OeCTICUEeHHUs
3aIlUTHI OT MOKAPOB, BEI3BAHHBIX UCKPEHUEM, TOJKHO 00€CIIeYUBATHCSI HOBBIM THIIOM
YCTPOMCTB, (GYHKIMOHAIBHO U TEXHUYECKH OPUEHTHPOBAHHBIMU Ha TaKylO 3a/auy.
Takum ycrtporictBom siBisiercs Y 3111

VY3AII 3amummaer 3JIEKTPUYECKYIO CETh OT IT0XKApPOOIACHOTO MPOSBIICHUS
JIyTOBOT'O TIPO00s (MCKpEHHUS).

Eme oanum  QakrtopoM, KOTOPBIM MOXKET TMPUBECTH K  MOXKApYy
OT DJIEKTPOYCTAHOBOK, SIBIIIOTCS KOJEOAHUS HAMPSHKEHUS JJIEKTPUUECKOW CETH.
[IpuueM, OMacHOCTh MOXKET HECTH KaK MOBBIIICHHOE HAIPSIKEHUE, TaK U MOHUKECHHE
HaIpsHKEHUS.

AB, YAT, Y3AII He 3amuImaroT 3JeKTPHIESCKYIO0 CETh OT OMACHBIX KOJIeOaHM
HaIpsHKEHUS ceTU. DTy 3a1a4dy BbinonHser Y311

V311 3amumaer 3JIeKTPUUECKYI0 CeTh OT KOoJIeOaHUW HaIpsKEHUs, KOTOpPhIE

MOTYT IPHUBECTH K BBIXOJY U3 CTPOS AJIEKTPOIPUOOPOB U UX BOTOPAHHMIO.

@DYHKIUOHAJIbHBIE BO3MOKHOCTH aNNapaToB 3allUThl JJIEKTPHYECKHUX
ceTei.

TaoOmuma 2
@OYHKITMOHAIBHBIE BO3MOXHOCTH aIIapaTOB 3alTUThI JIEKTPUICCKUX CETCH

Annapar 3a1MThI
Yerpoiicrso YcrpoiicTBo
ABapuiHbIH ABTOMATHYeCKHUH | YCTPOICTBO 3aIIUTHI |  3alIUTHI OT p
€KUM 3aIIMThI OT
p BbIKJIIOYaTeb | AU depeHIHATBHOTrO AYroBOIro
nepeHanpsKeHust
(AB) Toka (YAT) npoodost (V3II)
(Y341)
He
Kopotkoe OobecneunBaer He oGecneunBaer He oGecneunBaer
3aMbIKaHHEC 3alUT 3a1uTy obecneaBacT 3alInuTy
y 3alIUTY
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AnnapaT 3aIIUThI

YcrpoiicTBo VeTDOICTEO
ABapuiHbIi ABTOMATHYECKHI | YCTPOHCTBO 3aIIMTHI |  3aIIUTHI OT P
M 3alIMTHI OT
p BBIKJIIOYATEIb | Au(depeHnInaTbHOro JAyTrOBOI0
nepeHanpsiKeHus
(AB) Toka (YAT) npooos (V310
(Y341)
He
ObecneunBaer He oGecneunBaer He obecnieunBaet
[Teperpyska S — obecrieunBaeT —
y Y 3alUTy Y
He
He obGecnieunBaer O0ecneunBaer He oGecnieunBaer
YTeuka Toka - S obecrieunBaeT —
Y y 3alUTy Y
Hyrosoii mpo6oii | He obecneunBaer He obecnieunBaet Oo6ecneunBaer | He obecnieunBaer
nocIe0BaTeIbHBIN 3alUTY 3aIUTy 3aIIUTY 3aIUTy
He B nmonHo# Mepe
obecrieunBaeT
3aIUTYy.
Jyrosoii npo6oit | Moxet cpaboTarb He oGecnieunBaer | O6ecneunBaer | He oGecrieunBaer
napauieNnbHbIH CJIUIIIKOM TTO3/THO 3aIUTy 3aIIUTY 3aIUTy
(npu
OTpaHUYEHHOM
toke K3)
He B nmonHo# Mepe
obecrnieunBaeT He B monHOI Mepe
3amuTy. Moxer obOecrieunBaeT
Hyrosoit mpoboit cpaboTaTh 3aIlUTy. Oo6ecneunBaer | He oOecrieunBaer
Ha 3eMITI0 CIIMIIIKOM TO3HO | MoxeTt He cpaboTaTh 3alIMTy 3aIUTy
(mpu (pu UMITYIBCHOM
OTPaHUYEHHOM | XapaKTepe UCKPEHMUS)
toke K3)
He
[Tepenass He o6ecneunBaet He o6ecnieunBaet ObecneunBaer
HaMpPsHKEHUS 3aIUT 3aIUT obecnetnzaet 3aIIUT
p y y 3ammTy y

N3 tabmuipl 2 BUIHO, YTO HU OJMH M3 allapaToB 3alllMThl HE 3alllUIIACT

AIEKTPUUYECKYIO CETh OT BCEX BO3MOXKHBIX aBaApMUHBIX PEKUMOB. {151 obecrieueHus

MaKCHUMAaJILHON  3alllUTHI

anmnaparbl

3aIlMTHI,

paboTaroiye

Ha

HEHUCIIPABHOCTH 3JIEKTPUYECKOUN CETH.

OoOHapyXeHue

pa3HbIX

BHGKTqueCKOﬁ CCTHU uenecoo6pa3Ho HCIIOJIB30BaTh

MIPU3HAKOB

[Tpumenenue Y31 u Y3II He otMeHsieT HEOOXOAMMOCTH UCIONb30BaHus AB

u YT.

Takum 00pa3om, eciau pPaccMOTPETh BapUaHT MCIOJIB30BaHUS BCEX BHUIOB

341U ThI BHGKTPI/I‘IGCKOI\/’I CE€THU OTACIIBHBIMU YCTpOfICTBaMI/I (BBIHOJ'IHSIIOH_II/IMI/I TOJIBKO
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oJIHY (DYHKITHIO), TO HEOOXOUMO YCTAHOBUTH YETHIPE PAa3HBIX ammapara 3anmTel: AB,
YAT, Y3AII, Y3IL

B nacTosiee BpeMs pacnpocTpaHeHbl KOMOWHUPOBAHHBIC allllapaThbl 3allUThI,
KOTOpBbIE OOBEOUHSIOT B OJHOM KOpPIIyc€ HECKOJIbKO YycTpoiicTB. Hampumep,
nuddepeHIanbHble aBTOMAThI, KOTOPhIe OOBEAUHSIOT (DYHKIMH aBTOMAaTHYECKOTO
BBIKJIFOYATENS M yCTPOICTBA 3aIiuThl AU(depeHnnansHoro Toka. KomOuHMpoBaHHbIE
yCTpOMCTBa MO3BOJISIIOT ONTUMHU3UPOBATH U YNIPOCTUTH NMPOECKTUPOBAHUE U MOHTAX
AIIEKTPUYECKUX ITUTKOB.

TepMonHAMKATOPBI

Onnoit u3 Haubosee pacIpOCTPaHEHHBIX [IPUYUH [10KapoB
OT DJIEKTPOYCTAHOBOK SIBJSIETCS IEPETPEB KOHTAKTHBIX COEAUHEHHW W JAPYIUX
aneMeHToB. IlokapoomacHble pEXHMMbl  BO3HUKAIOT — BCJIEJACTBUE  OOJIBIIOrO
IIEPEXOTHOTO CONPOTHUBIICHHUS, & TAKKE IEPETPY30K.

TepMouHAUKATOpHBIE MaTepuasbl IIPEAHA3HAYEHBI JUI BU3YaJIbHOIO WU
doTorpauyeckoro KOHTPOJS M HU3MEPEHHs] TeMIIepaTyphbl, T.€. PE3yIbTaThl
U3MEPEHUN MOXKHO IIPEACTABUTh B BU3YAIIM3UPOBAHHOM BUJIE.

[Iprn  [moCTMXKEHMM MaKCHUMaJbHOM TEMIIEPATYpbl TEPMOWHANKATOPHBIN
MaTepuaj pacIuIaBiIseTCs 1 HEOOPAaTUMO MEHSIET CBOM LIBET.

TepMOUHIUKATOPBI MOKHO HCIIOJIB30BaTh KakK JIOKa3aTelbcTBO  (hakTa
JNOCTHIKEHHUs  OIPENEICHHOM MAaKCUMAJIBHOW TemIeparypbl, T.K. PE3YJIbTaThbl
U3MEPEHHUSI SIBISIOTCA HEOOPAaTUMBIMHU.

Meron wu3MepeHHs TeMIleparypel C  I[IOMOILIBIO  TEPMOMHIMKATOPHBIX
MAaTE€pUAJIOB OTJIMYAETCS IMPOCTOTOM, 3KOHOMHUYHOCTBIO, MAaJIOM TPYAOEMKOCTHIO,
BO3MOXXHOCTBIO ONEPATUBHOTO TMOJYYEHHsI JIOCTATOYHO TIOJHOW HHMOpManuu
O TEIJIOBOM PEXUME AIIEMEHTOB 3JIEKTPOOOOPYAOBAHMUS.

TepMOMHAUKATOPEI MMEKOT HECKOJIBKO MCIOJHEHUN: TEPMOMHIUKATOPHBIC
HAKJIEMKA U TEPMOWHIUKATOPHBIE KPACKH.

KoHnTpacTHOCTh 1IBETOBOTO mepexoja oOecrneuuBaeT JIETKOe paclio3HaBaHUE
aBapUKHOTO MEpPErpeBa.

TepMOMHANKATOPBI COXPAHSIOT CBOM LIBET U MAPKUPOBKY HA IIPOTSKEHUU BCETO
CpOKa CITY>KOBbI.

TepMouHIUKATOPHBIE ~ HAKJIEHKM  TPEJACTABISIOT  COOOM  TMOMIIOXKKY
Ha CaMOKIJICSIICHCS OCHOBE C HAHECEHHBIM TEPMOMHAMKATOPHBIM IOKPBITHEM.

MartepuasioM MOMJIOKKA MOTYT ObITh Oymara, ¢oyibra Wiau TOJIMMEpHas IUICHKA.
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Jnst mpenoXxpaHeHuss TEPMOMHIAMKATOPHOIO IOKPBITHUS OT BHEIIHUX BO3JAEHCTBUN
ITOBEPXHOCTD U3JIEJIHsI MOKPBIBAIOT 3aLIUTHOM IIJIEHKOM.

[Ipy nocTXeHUM 3aJaHHOM TeMIepaTypbl WHIAMKATOP HEOOPAaTUMO MEHSIET
CBOM LIBET.

TepMoMHIMKATOPHBIE HAKJIEHKU MOTYT OBITh Pa3jIMYHOrO pasmepa U (Gpopmsl,
B 3aBHCHMOCTH OT 3aJladyll MMETh pa3HbIil MOpOr cpabaTbIBaHHs, UMETh HECKOJIBKO
TEPMOYYBCTBUTEIIbHBIX METOK C Pa3HBIM IIPEJEIOM CpadaThIBAHHUA.

TepMOUHIUKATOPHBIE HAKIEHKN MOTYT OBITh OJTHONO3ULIMOHHBIMH, T.€. UMEIOT
OJlHY HWHIUKAMOHHYK) METKY M MHOTONO3MLMOHHBIMM — HMEIOIINE HECKOJIBKO

HHIWNKAONOHHBIX MCTOK, HACTPOCHHLIX HAa PA3HBLIC TCMIICPATYPHI.

ao
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Pucynok 13. [Ipumepsl TEPMOMHIMKATOPHBIX HAKICEK Pa3IMUYHBIX
MIPOU3BOAUTENIEN

[IpumeHeHne OIHOIMO3ULMOHHBIX TEPMOUHAUKATOPHBIX HAKIIEEK IO3BOJISIET
KOHTPOJUPOBATh MAKCUMAJIbHYIO TEMIIEPATYPy Ha dJIEMEHTE AJIEKTPOOOOPYT0BAHUS.

[IpumeHeHne MHOTONO3MIMOHHBIX TEPMOMHIMKATOPHBIX HAKJIEEK IT03BOJISET
OIIPEIEIIATh TEMIIEPATyPy DJIEMEHTA 3JIEKTPOOOOPYNIOBaHUS KaK
cpeaHeapupMEeTHIECKOE MEXKy MOCcaeTHed METKOM, U3MEHUBIIIEH I[BET, U TIEPBON —
HE U3MEHUBIIEH.

TepMOUHAMKATOPHBIE KPACKH, B OTJIMYUE OT TEPMOMHIAMKATOPHBIX HAKIIEEK,
MOXHO HAHECTM Ha TIOBEPXHOCTH WM OJEMEHTHI  AJIEKTPOOOOPYIOBaHUS,
HEIOCTYIIHbIE JJI1 YCTAHOBKM TEPMOUHIUKATOPHBIX  HAKJIIEEK, HaAIpUMEp,
IpU  CJIOKHOW KOHQPUTYpallMM WJIM OTPAHUYEHHOM TMPOCTPAHCTBE BHYTPH

QJICKTPUYCCKUX IIUTKOB. KpaCKI/I MOKHO HAHCCTH Ha IMMOBCPXHOCTb KOHTPOJIUPYEMOT'O
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sjJeMeHTa 0oJjiee TOHKHUM CJIOEM, B PpPE3yjbTaTC 4YCro BO3pPACTACT CKOPOCTH

cpabaTbIBaHUS.

Pucynok 14. [Ipumep ncnogHEHHsS] TEPMOUHANKATOPHBIX KPaCOK

TepMOMHUAMKATOPEl TMPUMEHSIIOTCS JUIsl  KOHTPOJS TEIUIOBOTO  pEKHAMA
DJIIEMEHTOB AJIEKTPOYCTAHOBOK.

TepMonHAMKATOPBHl MNPUMEHSIOTCS Uil OOHApPYKEHUST U PETUCTpaluu
IEPETPEBOB 3JIEMEHTOB 3JIEKTPOOOOPYIOBAaHUS WM 3JIEKTPONPOBOAKH, B IEPBYIO
ouepelib, BOJIN3H IEKTPUUECKUX KOHTAKTOB, KOHTAKTHBIX COCIUHEHUH.

TepMonHauKaTopsl HE TPEOYIOT CHELMATIBEHOTO TEXHUYECKOTO 00CTYKUBAHUSI.

3amuTe MOMJIEKAT  BJIEMEHTBl  3JEKTpOoOoOOpyAOBaHUSA, Uil  KOTOPBIX
HOPMATHUBHO-TEXHUYECKUMU JTOKYMEHTAMHU yCTAHOBJIEHBI HAUOOJbIINE JOMYCTUMBIE
TEMIIepaTypbl HarpeBa, a TAKXKE AIEMEHTBI JIEKTPOOOOPYJ0BAHUS, IEPETPEB KOTOPHIX
MOKET MPUBECTH K aBapUU WM BO3TOPaHUIO (HE3aBUCUMO OT HaM4Msl TpeOOBaHUM
HOPMATHUBHBIX JOKYMEHTOB).

TepMoOUHIUKATOPBl ~ HAHOCAT  HA  DJIEMEHTBl  3JIEKTPOOOOpYAOBaHMS,

noaJjicKamue KOHTPOJIIO TCIIJIOBOI'O COCTOAHMUS.
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Pucynoxk 15. [Ipumep ncnonp30BaHust TEPMOUHIUKATOPHBIX HAKJIEEK JJI1 KOHTPOJIS
TEMIIEPATYPbl KOHTAKTHBIX COCINHEHUIN

[Topor cpabaTbiBaHKs TEPMOMHIMKATOPOB BEIOMPAETCS UCXOAS U3 TpeOOBaHUI
HOPMATHUBHO  TEXHUYECKOW  JIOKYMEHTAaUMHW [  KOHKPETHOrO  3JIEMEHTa
AIEKTPOOOOPY/IOBaHUSA, TEXHUYECKHX XapaKTEPUCTUK U  PEKUMOB  pabOThI
AIEKTPOOOOPYTOBAHUS.

Tak Kak TEPMOMHAMKATOPHI HE SBIISIIOTCS BOCCTAHABIMBAEMBIMU HM3IECIHUSIMM,
MOCJIE PEruCTpaluyd HMHU IeperpeBa cpadOTaBIIME TEPMOMHAMKATOPHI MOJJIEKAT
3aMeHe Ha HOBBIE.

Heo0xoaumMo KOHTPOJIMPOBATH CPOK MCHOJB30BAHUS TEPMOMHIUKATOPOB.
[Tpu ucTedyeHnu cpoka UCTOIb30BaHMSI, TEPMOUHAUKATOPBI HEOOXOAUMO 3aMEHHUTh Ha
HoBbI€. [locie 3aMeHBI cienaTh OTMETKY B JKypHAJIE.

TepMOUHIUKATOPBI SABJISIFOTCS HEBOCCTaHABIIMBAEMbIMHU u
HEPEMOHTONPUTOAHBIMU  M3AenusiMu  (TokpbiTusiMu).  Ilpu  cpabarbiBaHuuU
TEPMOMHIUKATOPA, €ro CIEAYeT YAAIUTh U 3aMEHUTh HAa HOBOE U3/eNHe (MIOKPHITHE).
OxpammBaHre TEPMOUHIUKATOPHBIX METOK B PE3YyJIbTaTE BO3AEHCTBHS TEMIEPATYPBI

HEoOpaTUMo.

TepMocucrembl
TepmocucTeMsl npeIHa3HAYEHBI JIJI1 PAHHETO aBTOMATUYECKOr0 0OHAPYKESHUS
MOXKApPOOMACHBIX CHUTYAllMK, BO3HUKAIOUIMX BCIEACTBUE MEPErPEBA DBJIEMEHTOB

AJIEKTPOYCTAHOBOK: KOHTAKTHBIX COEIMHEHUH, MPOBOAOB, Kabene (B T.4. KOHIIEBOU
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apMaTypel) W IIIHH, JJICKTPHYECKUX amnmapaTtoB, BBOJHBIX pacCHpeae/MTEIbHBIX
mkadoB, I[IUTOB C 3JIEKTPOOOOPYIAOBAHHEM, HWHOTO 3JIEKTPOOOOPYAOBAHUS
U WX DJIEMEHTOB, TJC¢ BO3MOXKHO TIPEBHIIICHHE TEMIIEpaTypbl 000pyIOBaHUs
B HEIITATHOM PEXHUME PabOThI WIIH MPH MOSBICHUH e(heKTa.

Cucrembl OCYHIECTBIISIIOT HEMPEPBHIBHBIM KOHTPOJb TEMIEpPAaTypbl HArpeBa C
CUTHAJIM3AINEHN O TIPEBBIICHNN YCTAaHOBJICHHBIX MTOPOTOB U Tiepenadeii nHpopmanuu
Ha MyJIbT EHTPATM30BAHHOTO HAOIOACHHSI, TJ€ OCYIIIECTBIISIETCS IPUEM TPEBOKHBIX
W3BEIIEHU 00 OOHAPYKEHHBIX MEeperpeBax ¢ JaTYMKOB, OTOOpaKeHHE (MHIMKALIHS)
COCTOSTHUS M pETHCTPAITUs COOBITHH.

Tepmocucremamu ~ MOTYT  OBITh  OOOpPYAOBAaHBI  BJEKTPOYCTAHOBKH,
TUTSI KOTOPBIX HOPMATUBHBIMHU JJOKYMEHTaMH YCTAHOBJICHBI HAUOOJIBIIIAS JOITYCTHMAS
TeMITepaTypa Harpesa, a  TaKxke AIIEMEHTBI AIIEKTPOOOOPYTOBAHHUS

H JJICKTPOIIPOBOAKH, IICPCTPCB KOTOPLIX MOJKCT IIPUBCCTHU K aBApHUHU UJIKX BO3TOPAHUIO.

Pucynok 16. [IpumMep cructemsl, COCTOSIIEN U3 TEPMOAKTUBUPYEMOM
ra30BBIICIAIONIEH HAKIIEWKU U CIIEIIMATN3UPOBAHHOTO Ia30BOT0 JaTYMKA

B kauectBe yCTpoHCTB OOHapyXeHHsI HPEBBIINICHUS TEMIIEpaTypbl B pPa3HbIX
cHUcTeMax MOTYT BBICTYNATh pa3jIMuHbe NaTdyuku. Hampumep, TepMOaKkTUBUPYEMBIE
ra3oBBIICISIONINE HAKJICUKHA, MpPH HArpeBaHUM KOTOPBIX 1O ONPENCIICHHOU
TEMIIEPATYPbI BBIACISIETCS CUTHAJIBHBIM Ia3, YJIABIMBAEMbIM CIELUAIN3UPOBAHHBIM
ra3oBbIM JATYMKOM, IEPEHAIOIIMM CUTHAI O NEPErPEeBE HAa KOHTPOJIBHO-IIPUEMHOE
YCTPOMCTBO; OECKOHTaKTHble HWH(pPaKpacHblE TaTUYMKH; JATYUKH TEMIEPaTyphbl,
YCTaHAaBJIMBAEMbIEC HEIMOCPEACTBEHHO Ha KOHTPOJMUPYEMBIN 3JIEMEHT

AIEKTPOOOOPYI0BaAHUS.
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70°C

2. Tpu HarpeBaHWM MHANKATOPHbIE
METKW HeO6PaTUMO U3MEHAIOT LIBET
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75

100°C

CMELWANMU3VPOBAHHDIV

KOHTPOJIbHO-NMPUEMHOE

FA30BbIA AATHUK YCTPONCTBO

3. B aBapwviiHOW cuTyauun Haknernka sbigenaert
CUTHaNbHbIV ras, KOTOpPbIN PUKCUpyeTca

AaT4YNKOM

lar 2

IIpu Harpesanuu Boiue 50
— 90°C wuHAMKATOpPHBIE
METKH HEoOpaTUMO

MCHAIOT CBOHM ILIBETA

Ilar 3

B aBapuiiHOi cuTyauumu, Korua
TeMIiepatypa TMOAHUMAETCS BBIIIE
100°C, HaKJIeHKa BBIACISACT
CUTHAJIbHBIN ras, KOTOPBIN
¢bukcupyercss Ta30BbIM JaTUYUKOM.
JlaTuuk mepenaeT CUraain TPeBOTH | /
WM OTKIIFOYAeT MUTaHUE

Pucynox 17. [lomaroBas cxema pabOThl CHCTEMBI HEMPEPHIBHOTO KOHTPOJIS
TEMIIEPATYPbl HA OCHOBE TEPMOAKTUBUPYEMOU Ia30BbIACIISIIOIEH HAKIEHKH
U CIIEHHAIM3UPOBAHHOIO ra30BOr0 AaTYUKA

KpOMe TOro, TCpMOCHUCTCMBI MOJKHO HCITIOJIb30BATh KaK CUCTCMbI MOHHUTOPHUHI'A

HO)KapHOﬁ Oe3o1macHoOCTH QJICKTPOYCTAHOBOK, 3a CYCT PAHHCTO O6Hapy}KeHI/IH TOYCK

YpC3MCPHOI0O HarpeBa, 3aA0JI'0 0 Haydajlad TepMI/I‘-IeCKOﬁ ACCTPYKOUHN H30JAIIUN

B MCCTax YCTAHOBKH JAaTUYNKOB.

Pucynok 18. [IpuMep cuctemMbl MHOTOKAaHAJIBHOTO OECKOHTAKTHOT'O
TEMIIEPaTyPHOTO KOHTPOJISi HA OCHOBE O€CKOHTAKTHBIX TUPOMETPUUECKUX
JATYUKOB
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Pucynoxk 19. [Ipumep HHTEIIIEKTYAIIBHOW CHCTEMBI KOHTPOJISL TEMIIEPATYPBI
BBICOKOBOJIBTHBIX KAOEJIbHBIX JIMHUW Ha OCHOBE PaCIpeAeIICHHOTO
JaTYuKa TeMIIepaTypsl

Ten0BU3MOHHAS TMATHOCTHKA

B ocHOBe TEIIOBU3MOHHOW JMAarHOCTHKH JIEKHT TEIUIOBOM  METOH
HEPa3pyIIAOMEro KOHTPOJsSA, T.€. TEIUIOBU3HOHHBIE OOCIEAOBAHUA C LEJBIO
BBISIBJICHUSI TOXApOOIMACHBIX YYaCTKOB M Y3JIOB B  3JEKTPOOOOPYAOBAHUU
U DJIEKTPOIIPOBOJIKE.

B kayecTBe TEXHMYECKOTO CpEACTBAa TEIUIOBU3MOHHOW  JMAarHOCTUKHU
MIPUMEHSIETCS TEIUIOBU30p. TEIIOBU30pP — 3TO ONTUKO-3JIEKTPOHHBIN U3MEPUTEIbHBIN
npudop, padoTarmuii B HHPpaKpacHO 00J1aCTH 31EKTPOMATHUTHOTO CIEKTPA.

Pucynok 20. [Ipumep npoBeeHHs! TEIIIOBU3MOHHOTO KOHTPOJIS 3JIeKTpolukada
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Kpatko MeTon TEIIOBHU3MOHHOM JIMAarHOCTHKU MOKapHOM 0e30MacHOCTH
IKCIUTYaTUPYEMOTO 3JIEKTPOOOOPYIOBAHHUS MOXKHO OIKCATh CIEIYIOIMIMM OOPa3oM.
Kaxnpiii 00beKT uMMeeT Temmeparypy, NpUYeM B pa3HbIX TOYKAaX OHA pasHas.
Kak npaBuiio, OTKJIOHEHUE TEMIIEPATYPHI B TY UM UHYIO CTOPOHY CBUAETEIBCTBYET O
KaKOM-TO HEOJHOPOAHOCTH, JiepexTe. TernnoBu3op Kak Bujeokamepa 0XBaThIBaeT BCIO
naHopaMmy OOBEKTa, BBIBOJUT HA JKpaH W (PUKCHPYET B TAMSITH BECh CIICKTP
€ro TemIeparyp, npeoopasys B TepMOTpaMMy, T.€. KapTUHKY TeMIeparyp, KoTopas
HAalTOMWHAET HEraTWB I[BETHOM (oTorpaduu, TA€ KaXAbIA OTTECHOK I[BETa
COOTBETCTBYET ONpE/ICICHHON TeMIiepaType.

HeocnopumbiMu ~ mpeuMyliecTBAMH  TEIUIOBU3MOHHOTO  0OCII€IOBaHUS
SBJIIOTCS: OOBEKTUBHOCTh M TOYHOCTH IOJYYaeMbIX JaHHBIX, O€30MacHOCTb
(mpumeHsieTcs OECKOHTAKTHBIN METO]), HE TpedyeTrcs OTKJIFOUEHHUE
AIIEKTPOOOOPYI0BaHUS U MOJTOTOBKH padouero mecta. OaHako, /s 001ee TOYHOTO
TEIJIOBOT'0 KOHTPOJISI HEOOX0IMMa Harpy3Ka Ha 3J1eKTpoodopynoBanus He MeHee 70%,
u He MeHee 1 wuyaca pabGotel. Ilpu 5TOM MeTON BBICOKONPOU3BOIUTEINIECH,
K TOMY € OH Ja€T BO3MOXXHOCTb NMPAKTUUYECKH MTHOBEHHO, «C MEPBOTO B3TJISIA»,
yKazaTb MeCTO JepeKTa, MpeaBAPUTEIHHO OINPEJCIUTh CTENeHb AePEKTHOCTH.
Kpome »TOoro wmeron oTiMYaeTcss MPOCTOTOM JIOKYMEHTHUPOBAHUSA J€(PEKTOB
U BO3MOXHOCTBHIO OmpefeieHus: JAeQeKToB Ha paHHEW CTaaud pa3BUTHSL.
OH MO3BOJISIET C JOCTATOYHOM CTENEHbI0 TOYHOCTH AUArHOCTHUPOBATH COCTOSIHHE
HE TOJBKO OTKPBITHIX 3JIEMEHTOB JJIEKTPOOOOPYOBAHMS, TAKMX KaK KOHTAKTHBIC
COEIMHEHUS B DJIEKTPUYECKUX IIUTKAX U BBOJHBIX IIUTaX, HO U COCTOSIHUE PO3ETOK
Y BBIKJIFOYATEJIEH, KOTOPhIE 3aKPBIThI KOPIYCAMH, a TAKXKE JEKTPUUECKUX MTPOBOJIOK,

BBIIIOJIHCHHBIX PAa3/IMYHBIMU criocodamu.
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Pucynok 21. [Ipumep TepMOrpaMmbl KOHTAKTHBIX COEUHEHUN C TeMIIEpaTypHOU
LIKAJI01
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CyTh TEIJIOBU3MOHHON JUArHOCTUKH 3aKJII0YaeTCi B OECKOHTAKTHOM
perucTpanuyu TEMIIEPATYPHOTO IMOJSI HAa MOBEPXHOCTH OOBEKTAa HU3MEPUTEIHHOM
amnmapaTypou, IMOCTPOCHUM U AaHAJM3€ TEePMOTpaMM C UCIOoJb30oBaHueM OBM
11 oOHapyX)eHus M Kiaccuukanuu AeheKTOB U NPUHATUS pemieHus. Hamudume
nedexrta mpu TaKOM JIUAarHOCTHUKE XapaKTepU3yeTCsl aHOMAIbHBIM IOBBIIICHHEM
TEeMITepaTyphl B I€PEKTHON 30HE TI0O CPABHEHUIO C UCTIPABHBIMU 00JIACTSIMU.

VYcnoBuss W TOPANOK  NPOBEACHUS  TEIUIOBU3UOHHOW  JTUAarHOCTUKH
AKCIUTYaTUPYEMOT'O  3JICKTPOOOOPYJAOBAHUS JKUJIBIX U OOIIECTBEHHBIX 3JaHUM
YCTAHABIMBAIOT  METOJAMYECKME  pekoMmeHiaanmuu [6]. OHU  HampaBJICHBI
Ha TPOPUIAKTHUKY IOXKApPHOM O€30IMaCHOCTH dJECKTPOOOOPYAOBAHUS  KUJIBIX
U OOIICCTBEHHBIX 3/JaHUN U MO3BOJSIOT KOHTPOJIMPOBATH M OILEHUBATh COCTOSIHUE
nokapHo 0€30MaCHOCTU DJIEMEHTOB 3JIEKTPOOOOPYOBaHUS, KOTOpPHIE paHee He
MOIUIM OBITh OOCJEIOBaHbI, TAKUX KaK: PO3ETKH, BBIKIIOYATEIIH W JJICKTPUUCCKHE
IIPOBOJKM BBIMOJHEHHBIX Pa3IMYHBIMU CIIOCO0AMHU, YTO SBIACTCS aKTyaJlbHBIM
MOMEHTOM B oOjacthd  oOecrnedyeHus IMOKapHOHW  0€30MacHOCTH  JKHMIIBIX

1 OOILIECTBEHHEIX 3/IaHUH.

(T=277°C

Pucynox 22. [Ipumep oOHapyKeHUS TOKAPOOIIACHOTO Pa3orpeBa 00JITOBOTO
KOHTAKTHOT'O COSTUHECHHUS

C noMOLBI TEIUVIOBU3UOHHOW JHMATHOCTUKU BBISIBISIOTCA KOHKPETHBIE
nedeKTHble MecTa, I/I€ 3a4acTyl0 JOCTATOYHO 3aTsHYyTh, 3aUHUCTUTh, 3aMEHUTH
00JTOBOE COEAMHEHHE WIIM TIEPEPACTIPEACIUTD HArPy3Ky U J1e(PeKT OyJeT ycTpaHeH.

JlommyckaeTcst UICIIOJIb30BaTh APYrue€ METOAUKU TEIJIOBU3UOHHON TMarHOCTHKH,
eclii 00JIaCTh UX NPUMEHEHHUS COOTBETCTBYET O0JIACTM NMPUMEHEHHS HACTOSLINX

METOIMYECKUX PEKOMEHIALINH.
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B kadecTtBe KpuTEepHEB OIICHKH ITOKApHOW OE30MaCHOCTH SJIEKTPUIECKUX
U3IeIUA  MOXET OBbITh MPHUHATO 3HAYEHUE TEMIIEpaTypbl WJIM MPEBBIIICHUS
TeMIIepaTyphl, YCTAaHOBJICHHOE B CTaHAapTaX Ha KOHKpeTHoe u3nenue. Kpome Toro,
KPUTEPUHU OLICHKH I10YKapHON OE30MacCHOCTH MPU TEIUIOBU3UOHHOW JTHArHOCTHKE
MIPUBEJEHBI B METOJUYECKUX PEKOMEHIALMSAX [6].

JluarHoctuka 3J€KTpOOOOPYAOBaHUSI TEIJIOBBIM METOJIOM HEpa3pyIIalollero
KOHTPOJIS (TEMJIOBU3MOHHAS AUArHOCTUKA) JOJKHA MPOBOJUTHCS OpUraioil HE MEHee
2 yenoBek. Bece wieHbl Opuraapl JOKHBI OBITh ATTECTOBAHBI 110 TEIIOBOMY METOY
Hepa3pylIaroIero KOHTPoJsa. XoTs Obl OJuH paOOTHHUK JTOJKEH OBITh aTTECTOBAH HE
HIDKe, yeM 110 11 kBanmndukarmoHHOMY YpOBHIO IO TEIJIOBOMY KOHTPOJIIO B CUCTEME
Pocrexnanzopa.

Jlns  mpoBeJeHUs TEIUIOBU3MOHHOW JMAarHOCTUKM MOTYT TPUBJIEKATHCS
CTOPOHHHUE OpraHu3alluM, AKKPEIUTOBAHHBIEC B YCTAHOBJICHHOM IOPSIIKE HA TETJIIOBOM

MCTOA HCPA3PpyHIaromCero KOHTPOJIA.
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