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MeToanyeckue PpEKOMEHAALMKA MO OpraHu3auuy NpOQUIAKTHKY TMOXapoB
OT 3JEKTPOOOOPYAOBAaHUS B JKWJIBIX W OOIIECTBEHHBIX 3/aHUSX C MPHUMECHCHUEM
TEXHUYECKUX CPeACTB. MeTonnueckue pekomenganuu. — M.: BHUUIIO, 2022 — 66 c.

Metonnka npeaHa3HayeHa AJisi OPraHOB WCIOJIHUTENBHON BIIACTH CYOBEKTOB
Poccuiickoii denepanyy, OpraHoOB MECTHOIO CaMOYIIPABJICHHUS, OPraHu3alyid I10
peamu3auuy  TMOJIHOMOYMH B 0OOJNAacTM MOKApHOM OE30MaCHOCTH B JKWJIBE,
COOCTBEHHUKOB (APEHAATOPOB) >KUAJIBIX AOMOB (KBAapTUP), a TAKXKE MCMOJIb30BAHUS
TepputopuanibibiMu opranamu MYC Poccuu B 1ensx TPaBOBOTO MPOCBEIEHMS
¥ MPaBOBOTr0 MH(POPMUPOBAHUS TPAKAAH U OPraHU3alMid.

Hacrosimmme MeTonmyeckue pPeKOMEHAAUUN OMNPEACISIOT OOMIME TOJOKEHUS
N0 OpraHu3aluu MPOPUIAKTUKM TOXKAPOB OT 3JIEKTPOOOOPYAOBAHUS B SKUJIBIX
¥ OOLLECTBEHHBIX 3JJaHUSX C TPUMEHEHUEM TEXHUUECKUX CPENICTB.

Hactosiue MeTonuveckue PpEKOMEHJAIMKA HE SBJSIOTCS  PYKOBOACTBOM
N0 MPOCKTUPOBAHUIO  JJICKTPOYCTAHOBOK 3JaHW M MOHT@XY amaparoB
ANIEKTPUUECKOM 3aLIUTHI U JPYTUX TEXHUYECKUX CPEICTB.

Hactosinue MeTonMyeckue PpEeKOMEHIAIMKA HE SBJSIIOTCS HOPMATUBHBIM
JOKYMEHTOM.

O©MUC Poccun, 2022
©dI'bY BHHUUIIO MUC Poccuu, 2022
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BBenenue

Jlons uucima nmoxkapoB, npousowmemuux B - Poccuiickoin  deaepaunn
OT NIEKTPUYECKUX U3JIEJINIA M YCTPOUCTB B 3/IaHUSIX U COOPYKEHUIX, OT OOILIETO YMCIia
NOKaPOB B 3JaHUSAX W COOPY)KECHHSAX  OCTAETCS  CTA0MIIBHO  BBICOKOM
u coctasiset doinee 34 %.

HanGonbiiee uuciio moskapoB OT 3JEKTPOOOOPYAOBAHUS €KETOHO MPOUCXOIUT
Ha 00beKTax >kmioro cekropa. Mx mons cocraenser mopsiaka 74 % ot oOiiero
KOJIMYECTBA MOXKAPOB MO MIEKTPOTEXHUYECCKUM MPUYHHAM.

OcHOBHasi 4acTh MOTMOMIMX JIOJAEH HAa TOXKapax OT 3JIEKTPooOOPYAOBaHHS
MPUXOJNUTCS HA TOXKAPHl B 3MAHUSIX W COOPYKEHHUSX XKWIOro cekropa — 94,8%
OoT o0WEero ymciaa MOruOmMX Ha MOKApaX, BOZHUKIIMX MO 3ICKTPOTEXHUUYECKUM
MPUYHHAM.

Cpenn BUAOB OOBEKTOB KHIJIOTO CEKTOPA HAMOOJBIIEE KOIMYECTBO MOKAPOB
OT DJEKTPOM3ACINA W YCTPOMCTB €XKErOAHO TMPOUCXOAUT B OJHOKBAPTHUPHBIX
W MHOTOKBAPTUPHBIX SKAJIBIX JOMax M cocraBinser oOkomo 43 % wm 33 %
COOTBETCTBEHHO.

B 3maHusax W cOOpyKEHUsIX OOIICCTBEHHOTO HA3HAUEHWS [JOJs MOKapoB
OT 2JIEKTPOOOOpyIOBaHUs cocTaBuia Oosiee 52 % oOT 0O0mero yucia MoxapoB
Ha JAHHBIX O0BEKTAX.

Jlons uucna noruOmux JIOACH Ha MOXKapax OT  JJIEKTPOOOOPYIOBaHHS
B OOIECTBEHHBIX 37aHugxX cocTaBmiia 19,0 % ot oOmero umciaa moruOmmx Ha
N0>Kapax Ha JaHHBIX OOBEKTaX.

Pacnipenenenust  3HaueHWid — moKasareneld  OOCTAHOBKM  C  MOXKapamw,
npousowenmumMu B Pocculickoit denepanuu B nepuoa 2016-2021 rogos B 5kunom
CEKTOPE W 3[IaHUSX M COOPYKECHHUSAX OOLICCTBEHHOTO HA3HAYCHMS, MCTOUYHHUKOM
BO3HMKHOBEHUSI KOTOPBIX SIBISUIOCH  BJIEKTPOOOOPYAOBAHHUE, MO CYOBEKTaM

Poccuiickoii denepanmu npeactapiacHsl B Tadnuiax 1 u 2.
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Tabnmua 1
PacnpefeneHne 3HaYeHWn NokasaTesiel 06CTaHOBKYM C NoXapamu, Npon30oLeWwnmm

B Poccuitickoin ®efepaunn B nepuog 2016-2021 rofos B XKUIOM CEKTOpE,
NCTOYHUKOM BO3HMKHOBEHUS KOTOPbIX ABNSNOCH 3/1EKTPO06OPYAOBaHNeE,
no cy6bekTam Poccuiickon ®degepauymu

Jons,
o)

Kon-Bo Hons Mornéno
CybbekT P® Nno>apos., % " PelTuHr Cyb6bekT PP nwogen,
ef. yen.
MockoBcKasi 06nacTb 16 861 7,63 1 MockoBcKasi 06/1acTb 738
Pecny6nvka 8 302 3,76 5 Csepg/iosckas 417
BalukopTocTaH obnactb
YensbuHckas obnacTtb 6 728 3,04 3 Pecny6mka 382
BalwukopTocTaH
MpkyTckasa o6nactb 6 598 2,99 4 MpKyTckas obnactb 358
JleHnHrpagackasa o6nactb 6 452 2,92 5 Jerntrpasckas 342
obnactb
r. Mocksa 6 048 2,74 6 KpacHoapckuii kpai 342
KpacHosipcKuii Kpai 6 012 2,72 7 Hosocmbnpekas 297
obsacTb
KpacHogapckuii Kpaii 5 905 2,67 8 Hixeropoackas 274
obnactb
CBepanoBcKasi 06nacTb 5693 2,58 9 YensabuHckasa obnactb 272
Camapckast 06n1acTb 5570 2,52 10 PocToBckast 06nacTb 256
Pecnybnunka TaTapcTaH 5400 2,44 11 KpacHogapckuii Kpai 244
HoBocunbnpckasn obnactb 5 302 2,40 12 TiomMeHcKasi 061acTb 233
Mpumopckuii Kpai 5 166 2,34 13 MepmckuniA Kpaii 232
KemepoBckas 0651acTb - 4 945 2,24 14 KemepoBckas 061acTb 930
Kysb6acc - Kysbacc
Hweropoackas o6nactb 4 823 2,18 15 Camapckas 0651acTb 222
AnTalicKuiA Kpaii 4 583 2,07 16 Pecryommka 214
TatapctaH
PocToBckas o6nacTb 4 326 1,96 17 CapatoBckas 06nacTb 204
XabapoBckuii kpaii 3990 1,81 18 XabapoBckuii Kpaii 199
CpegHee no
CapaToBcKasi 06nacTb 3 862 1,75 cyb6bekTam 195,7
Ypanbckoro @O
BopoHexxckas 061acTb 3819 1,73 19 TBepckas 061acTb 190
MepMcKmii Kpaii 3751 1,70 20 Bonrorpaackas 184
obnactb
Bonrorpaackas obnactb 3 706 1,68 21 Mpumopckuii Kpai 182
CpegHee no
OpeHbyprckasn o6nacTb 3 652 1,65 cyb6bekTam 179,3
Mpusonxckoro @O
CpeaHee no cybvekTam 4 g4 4 22 AnTaiicKuii Kpait 173
Ypanbckoro @O
r. CaHkT-lMNeTepbypr 3609 1,63 23 KupoBsckas o6nactb 173

%
6,70
3,79
3,47
3,25
3,11
3,11
2,70
2,49
2,47
2,33
2,22
2,12
2,11
2,09
2,02
1,94
1,85

181

1,73
1,67

1,65

1,57

1,57



PelTUHT

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

CybbekT PP

TrOMeHcKasa 06nacTb

CpegHee no cy6beKTam
Cunbupckoro @O
CpegHee no cy6beKTam
Mpusonxckoro O

Owmckas 06nacTb

XaHTbl-MaHCUIACKWiA aBT.
okpyr - KOrpa
CpepgHee no cybbekTam
LeHTpansHoro @O

BnagumMmupckasi 061acTb

CpefHee no cybbekTam
Poccuiickon depepaymn

TBepckas 06n1acTb

CpefHee o cybbeKTam
HOXHoro ®0O

CTaBponosbCKuii Kpaii
KypraHckas o6nacTb

MeH3eHcKasn obnacTb

KurpoBckasi 061acThb

YnbsaHoBckas 0651acTb
YamypTckasa Pecny6inka

3abaiikanbCKuii Kpaii

CpepgHee no cybbekTam
Cesepo-3anagHoro ¢0O

Tamb6oBcKasi 061acTb

MBaHoBCKasi 06nacTb

Pecny6nnka Caxa
(AxyTns)

Nuneukas o6nactb
Tynbckas 061acTb

AmMypcKas 06/1acTb

BpsiHCKas 0651acTb

CpegaHee Mo cy6beKkTam
JanbHeBoCcTOUHOro ®O

Kon-Bo
no>xapos,

es.

3459

34237

3396,1
3 130

3043

28849
2 686

25912

2 416

22816

2 194

2 126

2 075

2 057

2 038
2012
2 006

1920,8

1917

1903
1881

1807

1801

1754

1736

1734,2

[donsa

%

1,57

1,42

1,38

1,22

1,09

0,99
0,96

0,94

0,93

0,92
0,91

0,91

0,87

0,86
0,85

0,82

0,81

0,79

0,79

PeliTUHI

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

CybbekT PP

CpegHee no
cyb6bekTam
Cubupckoro ®0O
BopoHexckas
obnactb
OpeHbyprckas
obnactb

OmcKasi 06nacTb

r. MockBa

YamypTckas
Pecny6nunka

MeH3eHCcKas 06nacTb

Bnagmmupckas
obnactb
CpegHee no
cyb6bekTam
LeHTpanbHoro ®0O

KypraHckas 061acTb

ApxaHresnbcKas
obnactb

Bonorogckas 061acTb

Hosropogackas
obnactb
CpegHee no
cyb6bekTam
Poccuitckoi
degepaynm

TamboBcKasi 0611acThb

Pecnybnnka Caxa
(AxyTna)

3abaiikanbCKuii Kpai

Pecny6nuka BypaTtus

Yysallckas
Pecny6nvka -
Yysalums

r. CaHkT-leTepbypr
Kanyxckast 06nactb

YnbsAHOBCKast 06nacTb

CpegHee no
cybbekTam HOXHoOro
»0

PsizaHckasi obnacTb

CpegHee no
cyb6bekTam CeBepo-
3anagHoro ®0O

Tynbckas 06nacTb

Morunéno
nwopen,

yesl.

1723

168

161
156

151

145
142

141

137,9

130

130
130

130

129,2

125
122
121

121

119

117
112

111

110,5

110

101,0

100

Jons,
%

1,53
1,46
1,42
1,37
1,32
1,29

1,28

1,18
1,18
1,18

1,18

1,14
1,11
1,10

1,10
1,08

1,06
1,02

1,01

1,00

0,91



PelTUHT

44

45

46

47

48

49

50

51

52

53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

69

70

71

CybbekT PP

Benropogckas 061acTb

ApxaHrefibckas 06/1acTb

Pecny6nnka Kpbim

Pecnybnunka bypaTtus

MypMaHcKas 061acTb

Bonorogckas 06/1acTb

Yysaulickas Pecny6nvka -
Uysalums

PsizaHcKas 06n1acTb
Apocnasckas 0651acTb

AcTpaxaHckas 0651acTb
Kanyxckas o0bnactb
Kypckas obnacTb
Tomckas o6nacTb
Hosropogckas obnactb
Pecny6nnka MopgoBus
Pecnybnuka OarectaH
Pecnybnunka Kapenus
CmMorneHcKast 061acTb
Pecny6nnka Xakacus

[NcKoBcKas 06nacTb
Pecny6nnka Komu

YeueHckan Pecnybnnka

CaxanmHckas 06n1acTb
OpnoBckas 06nacTb
Pecny6nnka Mapwuin 3n

KocTpomckasi 0651acTb

CpefHee no cybbekTam
CeBepo-KaBKa3sckoro
»0
KannHuHrpasackas
obnactb
Kab6apanHo-bankapckas
Pecnybnnka

Kon-Bo
no>xapos,

es.
1730

1714

1713

1701

1668

1664

1636
1519
1474
1468
1463
1435
1422
1413
1362
1332
1307
1304
1226
1204
1149
1103
1088
1050
1006

960

899,4

870

771

[donsa

%

0,78

0,78

0,78
0,77
0,75
0,75
0,74
0,69
0,67
0,66
0,66
0,65
0,64
0,64
0,62
0,60
0,59
0,59
0,55
0,54
0,52
0,50
0,49
0,48
0,46

0,43

0,39

0,35

PeliTUHI

45

46

47

48

49

50

51

52

53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

69

70

71

72

CybbekT PP

AcTpaxaHcKas
obnactb
CpegHee no
cyb6bekTam
[JanbHeBOCTOUHOIO
»O

Nuneukas 061acTb

Amypckas 06nacTb

XaHTbl-MaHcninckuin
aBT. oKpyr - KOrpa
Benropoackas
obnactb
CTaBpOnobCKUi
Kpai

Kypckas obnacTb

Pecny6nnka
Mopgaosus

ViBaHOBCKasA 06/1aCTb
BpsiHckas obnactb
Pecny6nnka Kpbim
Pecny6nnka Komu
OpnoBckas 0bnactb

Pecny6nuka Kapenus
MNckoBcKasA 06nacTb

fApocnasckas 0651acTb
Tomckas 061acTb

CwmoneHcKasa 0bnactb

Pecnybnnka Xakacus

Pecny6nuka Mapwii
an

CaxanuHckasi 06n1acTb

KocTpomckasi 0651acTb

Amano-HeHeyknit
aBT. OKpYr

Pecny6nuka JarectaH

KanuHuHrpaackas
obnacTb

KamuaTckuii Kpai

EBpelickas aBT.
obnactb

Pecny6nuka TbiBa

Morunéno
nwopen,

yesl.

100

86,7

86
84
81

81

80

80

79
78
77
76
74
72
70
69
68
67
63
60
52
43
43
41
31

27

27

25

23

Jons,
%

0,91

0,78
0,76
0,74
0,74
0,73
0,73
0,72
0,71
0,70
0,69
0,67
0,65
0,64
0,63
0,62
0,61
0,57
0,55
0,47
0,39
0,39
0,37
0,28

0,25
0,25

0,23

0,21



PelTUHT

72

73
74

75

76

77

78

79

80

81

82

83

84

85

CybbekT PP
Amano-HeHeuKwni aBT.
OKpyr
Pecnybnnka TbiBa
Kamuatckuii kpaii

Pecny6nnka Agbires

EBpelickas aBT. 06n1acTb

Pecny6nuka Antaii

Pecnyb6nnka CeBepHas
OceTunsa - AnaHus

MaragaHckas 061acTb

r. CesacTtonosb

Pecnybnnka NHrywetus

Pecny6nnka Kaimbikus

Kapa4aeBo-Yepkecckas

Pecnybnuka

HeHeLKWii aBT. OKpyr

UyKOTCKUIA aBT. OKpYT

Kon-Bo
no>xapos,

es.

737

569

514

500

495

450

434

406

367

283

268

179

79

75

[donsa

%

0,33

0,26
0,23

0,23

0,22

0,20
0,20
0,18
0,17

0,13

0,12

0,08

0,04

0,03

PeliTUHI

73
74

75

76

77

78

79

80

81

82

83

84

85

CybbekT PP

CpegHee no
cyb6bekTam CeBepo-
KaBkasckoro 0O

MypmaHckas 06nacTb
MarapgaHckasn o6nacTb

Pecny6nuka Antai

KabapgnHo-
Bankapckas
Pecny6nunka

r. CesacTonosb
Pecny6nuka Agbires

UyKOTCKWIA aBT. OKpYT

YeueHckas
Pecny6nunka
Pecnybnuka
NHrywetna
Pecnybnuka

CesepHasa OceTus -
AnaHus
Pecnybnuka
Kanimbikus

HeHeLKwnii aBT. OKpyr

KapauaeBo-
YepKecckas
Pecny6nunka

Morunéno
< Jons,
nwopen, %
yern.
20,4
20 0,18
20 0,18
17 0,15
16 0,15
12 0,11
10 0,09
10 0,09
6 0,05
5 0,05
4 0,04
2 0,02
2 0,02
1 0,01
Tabnuya 2

PacnpefeneHne 3HaYeHUn NokasaTesiel 06CTaHOBKYM C NoXapamu, Npon3oLeWwnmm
B Poccuiickon degepauynn B nepunog 2016-2021 rofos B 34aHMAX, COOPYXKEHMUAX
06L,EeCTBEHHOI0 Ha3Ha4YeHNs, UCTOYHUKOM BO3HUKHOBEHUS KOTOPbIX ABNANOCH

3/leKTpoobopyaoBaHue, No cybbekTam Poccuiickoin ®efepauunn

PeATUHT CybbekT PP
1 r. MockBa
2 MockoBckas 06n1acTb
3 r. CaHkT-MeTepbypr
4 KpacHogapckuii Kpaii
5 Pecny6nnka balikopTocTaH
6 KpacHosipckuii Kpai

Kon-Bo
no>xapos,

en.
1682

895

724

599

559

545

Oonsa
%

8,99
4,78
3,87
3,20
2,99

2,91

PeATuUHI

CybbekT PP

r. MockBa
MockoBckas 06nacTb
Mpumopckuii Kpaii
r. CaHkT-leTepbypr
MpkyTckas obnactb

OmcKas 06nacTb

Mornéno

noaen Aons,
!q 1 %

yern.

12 14,12
10 11,76
7 8,24
5 5,88
5 5,88
5 5,88



PenTuHr

10
1
12
13

14

15

16

17

18

19

20

21

22

23

24

25

26

27
28
29
30

31

CybbeKkT PP

MpkyTckas 06nactb
MprMopcKuiA Kpa
YensabuHckasa 061acTb
XabapoBcKuin Kpaii
Hosocnbnpckas obnactb
Camapckasi 06nacTb
PocToBcKas 06nacTb

Pecny6nunka TaTapcTaH

XaHTbl-MaHCUINCKNIA aBT.
okpyr - KOrpa

CapaTtoBckas 06nacTb
OmcKas 06nacTb

Hueropogckas 061acTb

KemepoBckas 061acTb -
Kysbacc

Bonrorpajckasi 06n1acTb

CpegHee no cy6beKTam
Cubupckoro @O

AnTalickunii Kpaii
MepmcKunin Kpaii

CpepgHee no cyb6bekTam
Ypansckoro ®0O

BopoHexckKas 06/1acTb

CpefHee no cybbeKkTam
LeHTpanbHoro @0

THoMeHcKas 06nacTb

Pecny6nnka Kpbim

CpefHee no cybbeKkTam
Mpusonxckoro @O

Pecny6nnka Caxa (AkyTuns)

CpefHee no cybbeKTam
HOXHoro ®0O

CpegHee no cy6bekTam PO
CaepanoBckas 0651acTb
Pecny6nnka [JarectaH
CTaBponosnbCcKuii Kpai
OpeHbyprckasn o6nacTb

3abalikanbCKuin Kpaii

Kon-Bo
no>xapos,

en.
545

520
509
503
442
399
367

343

313

309

294

292

291
283
281,7
270
268
262,7
260
253,7
242
241
230,1
227
222,6
218,7
216
211
210
207

190

Oonsa

%
2,91
2,78
2,72
2,69
2,36
2,13
1,96
1,83
1,67
1,65
1,57
1,56
1,56

151

1,44

1,43

1,39

1,29

1,29

121

1,15
1,13
1,12

111

1,02

PeATuHr

10
11
12
13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

CybbekT PP

AcTpaxaHckasi 0611acTb

Amano-HeHeukwii aBT.
OKpyr
Pecny6nunka TbiBa

KpacHosipckuin Kpai
YenabuHckasn obnactb
Hosocunbnpckasn o6nactb
PocToBckas o6nactb
CapartoBckas 06nactb

Hwuxeropogckas 061acTb

CpegHee no cy6bekTam
Cunbupckoro ®0O
CpefgHee no cy6beKTam
LeHTpanbHoro ®0O
Pecnybnuka
BawkopTocTaH

XabapoBcKuii Kpai
Camapckas 06nactb

Bonrorpagckas 061acTb

AnTalickunii Kpaii

MepmMcKnin Kpaii

CpegHee no cy6bekTam
Ypanbckoro ®0O

BopoHexcKas 06/1acTb

CpenHee no cybbeKTam
HO>kHOoro ®O
CpegHee no cy6bekTam
P®

CBepgnoBcKas 06nactb
Amypckas 0651acTb
TBepckas 0bnactb

Bonoroackas obnactb

YnbaHoBckas 061acTb

Benropogckas 06nacTb

Tam6oBckas 0651acTb
Ps3aHcKkas 06nacTb
Pecny6nnka Komu

KocTpoMmckasi 06n1acTb

Mornéno
nwopen,
yern.

4

3

1,8

1,6

1,0

1,0

1,0

Jonsg,
%

4,71
3,53
3,53
2,35
2,35
2,35
2,35
2,35

2,35

1,18
1,18
1,18
1,18
1,18

1,18

1,18

1,18
1,18
1,18
1,18
1,18
1,18
1,18
1,18
1,18

1,18



PenTuHr

32

33

34

35

36

37

38

39

40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55

56

57

58

CybbeKkT PP

CpepgHee no cybbekTam
JanbHeBocTo4HOro ®O

ApxaHresbckasi 06/1acTb

Amano-HeHeLKwnii aBT. OKpyr
Tomckas 0bnacTb

JNeHuHrpagckas 06nacTb

Amypckas o6nacTb

CpepgHee no cybbekTam
Cesepo-3anagHoro 0O

AcTpaxaHckasi 06/1acTb

TBepckasi 061acTb
KunpoBckasi 061acTb

Pecnybnunka bypaTtus

YaomypTtckas Pecny6nvka
Bonoropckas 06nactb

Bnagnmnpckas obnactb
MypMaHckas 06nactb
fApocnaeckas 061acTb

BpsHckasa obnactb
Y nbsiHOBCKas 0611acTb
MeH3eHCcKasa 06nacTb

Benropogckas 06nactb

YeyeHckas Pecnybnvka
CaxanuHckas 06nacTb
TamboBckas 06/1acTb

PsazaHckasn o6nacTb

Yysalluckas Pecny6nuka -
Yysalums

Tynbckas 06nacTb

KypraHckasi 06/1acTb

CpepgHee no cybbekTam
Cesepo-KaBkasckoro ¢0O

Pecny6nnka Kapenus

Pecny6nnka Xakacus

Kon-Bo
no>xapos,

en.
186,3

185

182

180

177

171

164,6
159
154
153

153
152
147
147
146
145
139
138
135
134
127
124
123
118
116
115

114
109,4
107

105

Jons,

%

0,99

0,97

0,96

0,95

0,91

0,85
0,82
0,82
0,82
0,81
0,79
0,79
0,78
0,78
0,74
0,74
0,72
0,72
0,68
0,66
0,66
0,63
0,62
0,61

0,61

0,57

0,56

PeATuHr

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

CybbekT PP

r. CesacTonosnb

Pecny6nuka VHrywetunsa

CpegHee no cyb6bekTam

JAanbHeBocTo4YHOro ®0O

CpefgHee no cy6bekTam

Cesepo-3anagHoro ®0O

CpefiHee o cybbekTam
Mpusonxckoro ®0O

CpefiHee No cybbekTam
CeBepo-KaBKa3sckoro

®0

KpacHogapckuii Kpai

Pecny6nuka TaTapcTaH

XaHTbl-MaHCUIACKNIA aBT.
okpyr - FOrpa
KemepoBckas o06n1acThb -
Kysb6acc

TromeHcKas 06nacTb

Pecny6nunka Kpbim

Pecnybnnka Caxa
(AkyTns)

Pecny6nuka JarectaH
CTaBponosibCKuii Kpai
OpeHbyprckas 06nacTb
3abalikasibCckuii Kpaii
ApxaHrenbckas 061acTb
Tomckas 06n1acTb
JNeHnHrpagckan obnactb
KupoBckas 06nacTb
Pecny6nuka BypaTtus
YaomypTckas Pecny6nnka
Bnagumupckas 06nactb
MypmaHckas 061acTb
fApocnasckas 061acTb
BpsiHckas o6nacTb
MeH3eHcKas obnacTb
YeueHckasn Pecnybnmka

CaxanuHckas 06nactb

Mornéno
nwopen,
yern.

1

1
0,8
0,6

0,6

0,1

Jonsg,
%

1,18

1,18
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Kos-Bo

IToruo.io

Peiirunr Cyonexr PO MOKAPOB, I[(();m, PeiiTunr Cyonext PO JIroAeii, I[(();m,

(01 8 ’ (U A ’

59 JTurenkas 067acTh 103 0,55 59 ‘lysamcxas Pecny0ma - 0 0
Uypanmsa
60 Pecnybmmka Komu 101 0,54 60 Tyneckast o0macTsb 0 0
61 Oprnosckas 00macTs 98 0,52 61 Kypranckas obmacts 0 0
62 Pecnyommka Tria 97 0,52 62 Pecny0Onmka Kapemsa 0 0
63 CmoneHckas 006macTs 96 0,51 63 Pecny0Onmka Xakacus 0 0
64 KaGapro-bankapckas 96 0,51 64 JTumernxas 061acTs 0 0
Pecny6mka
65 HpanoBckas obnacts 95 0,51 65 Oprnosckas 00macTs 0 0
66 Kocrpomckas 00macTs 95 0,51 66 CmoneHckas 00macTb 0 0
67 Kypckast 061acTh 94 0,50 67 Kabapmmo-banxapcxas 0 0
PecmyOmmka
68 Kamuauarpaackas 061acTb 92 0,49 68 HBanosckas o0macTh 0 0
69 Pecryomia Cepepras 80 0.43 69 Kypckast 061acTh 0 0
Ocerust - AnaHust
70 Pecry6:mxa Mapuit D 76 041 70 Kamuurrpancras 0 0
o0JacThb
71 Kayskckast 0671acTh 74 0,40 71 PecryGmaxa Ceepras 0 0
Ocerust - AnaHust

72 Pecny6mmka Mopnosus 74 0,40 72 PecnyOnmka Mapwuit 91 0 0
73 r. CeBacTonons 66 0,35 73 Kanysxckas obmacts 0 0
74 Hosropoackas 001acTs 62 0,33 74 PecnyOnmka Mopnosus 0 0
75 Kamuarckuit xpait 58 0,31 75 Hosropoackas 001acTs 0 0
76 INckoBckast 001acTh 54 0,29 76 Kamuarckuit xpait 0 0
77 Pecnybmmka Anrait 48 0,26 77 IcroBckas 001acTh 0 0
78 PecnyOmmka Anpires 44 0,24 78 PecnyOnmka Anrait 0 0
79 Marananckasa 001acTh 44 0,24 79 PecnyOmmka Anpires 0 0
80 EBpeiickas aBT. 001aCTh 41 0,22 80 Maraganckasa 001acTh 0 0
31 Pecnybmmka Marymerns 31 0,17 31 Espetickas aBT. 0071aCTh 0 0
32 PecnyOmmka Kamvbikust 22 0,12 32 Pecnybmmka Kamvbixust 0 0
33 UyKOTCKHH aBT. OKPYT 18 0,10 33 UyKOTCKHH aBT. OKPYT 0 0
34 Henenxwuii aBT. OKpyT 16 0,09 34 Heneuxuii aBT. OKpyT 0 0
35 Kapauaeso-Ueprecckas 11 0.06 35 Kapauaeso-Uepkecckas 0 0

Pecmy6mika

PecmyOmmka

OOIIIECTBEHHBLIX  3J]aHHIA,

C y4eTOM MHTEHCHBHOIO pPOCTa

SHEPrOBOOPYKEHHOCTH HACEJICHUS, KWIBIX W

TCHACHIOHWA II0 KOJIHYCCTBY

OJICKTPOTCXHUYCCKUX)

MNOXKapoB, OUYCBHAHO, COXPAHUTCA IPpH CYHMCCTBYIOIICM IIOJIO’KCHHUHN HO)I(apHOﬁ

nPO(UIAKTUKY SJIEKTPOYCTAHOBOK.
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B Hactosmee Bpemsi CIOKWJIACh CUTyalWs, KOTAa 3JEKTPOOOOpPYIOBAHUE IO
OoJblIEH YacTH HUKEM HE OOCTY>KMBA€TCS C TOUYKM 3PEHUS €ro MOKapHOH
NPOPUIAKTUKA. DJEKTPUKKM HAa OOBEKTAaX 3aHUMAIOTCS €ro OOCIYy>KUBAaHHEM WIIH
PEMOHTOM, KOT'Jla YTO-TO BBIXOJUT M3 CTPOs. B 3To#l CBsI3M, OHUM M3 OCHOBHBIX
BOIMPOCOB SBJISIETCSI OPraHU3alUsl CUCTEMATUYECKON MPOQUIAKTUKUA TOXKAPOB OT
ANIEKTPOOOOPYNIOBAHUS SKUJIBIX M OOLIECTBEHHBIX 3JaHUM € MPUMEHEHUEM
TEXHUYECKUX CPEJICTB.

B cooTBercTBUM CO cTaThei 4 TEXHUUECKOTO perinaMeHTa TaMOKEHHOTO COor3a
«O  0e30macHOCTM  HU3KOBOJBTHOro obopymoBanus» (TP TC  004/2011),
HU3KOBOJIbTHOE O0OpPYAOBAHUE MOJDKHO OBITh Pa3zpadoTaHO M HM3TOTOBJICHO TaKUM
o0pazoM, 4TOOBI MPU TPUMEHEHUH €0 N0 HA3HAYECHUIO U BBHIIOJIHCHUH TPEOOBAHUH K
MOHTaXY, AKCIUTyaTaluu (MCIIOJIB30BAHMIO), XPAHEHUIO, NEPEBO3KE
(TPaHCTIOPTUPOBAHUIO) M TEXHUUYECKOMY OOCTYKMBAHMIO 3TO 000pYyIOBaHUE
o0ecreunBaio; OTCYTCTBME HEJOMYCTUMOrO pHCKAa BO3HUKHOBEHMS TMOBBIICHHBIX
TEMIMeparyp, AYTOBBIX paspsiioB WIM HW3AYYCHUH, KOTOPbIE MOTYT MHPUBECTH K
NOSIBJICHUIO OMACHOCTEH, OTCYTCTBUE HENOMYCTUMOTO PUCKA MPH MEPErpy3Kax,
aBapUMHBIX PEeKUMaX W OTKa3ax, BBHI3BIBAEMBIX BIIMSHUEM BHEIIHWUX W BHYTPECHHHMX
Bo3jcHCTBYIOIUX (aktopoB. Takke B JaHHOM CTaTb€ YCTAHOBJIEHO, 4TO
HU3KOBOJIbTHOE O0OPYAOBAHUE JOJKHO OBITH Pa3zpadoTaHO M M3TOTOBJICHO TaKUM
o0pa3oMm, 4TOOBI OHO HE SIBJISAJIOCH MCTOYHUKOM BO3HMKHOBEHHMS TMOXKapa B
HOPMAJTbHBIX U ABAPUAHBIX YCIIOBUSAX PAOOTHI.

B OonbummmHCTBE CiaydaeB, TMOCAE€ MOHTaXa, OdJICKTPOOOOPYIOBAHHE HE
nojaBepraercs  MPOQUIAKTUYECKMM  OCMOTpaM,  TEXHUYECKOMY  KOHTPOJIIO,
OOCITY>KUBAaHUIO W PEMOHTHO-NPEAYNPEAUTEIbHBIM MeponpusaTHsIM. OIHAKO CO
BPEMEHEM C HUM MPOUCXOAAT OTPULATCIbHBIE U3MEHEHMS. YXY/IICHUE COCTOSIHUS
ANEKTPOOOOPYIOBAHUS ~ MPUBOJAUT K  HEPALMOHAJIBLHOMY  HCMOJb30BAHUIO
ANIEKTPUUECKOM PHEPrUM M MOBBIIICHUIO YPOBHS TOXKAPHOW OMACHOCTH, a, 3HAYMT,
TpeOyET 3a HUM CHUCTEMATU3UPOBAHHOTO HAOIHOICHUSI.

B cootBerctBUM ¢ DenepanpHbiM 3ak0HOM OT 21 mekalbps 1994 r. Ne 69-D3
«O moxapHOi Oe30macHOCTW», MPOPUIAKTHKA TMOXApPOB — COBOKYINHOCTB
MPEBEHTUBHBIX MEP, HAMPABJICHHBIX HA UCKIIOUEHUE BO3MOXKHOCTA BO3HUKHOBEHUS
NOXKapOB U OTPAHUYCHUE UX MOCIIECICTBUMA.

[Tox cucTemMoii MPOPHUIAKTHKY MOKAPHOM OE€30MAaCHOCTH NIEKTPOOOOPY TOBAHUS

ZAKWIBIX H O6I].I€CTB€HHBIX 3IAHUN TTIOHUMAKOTCS PCTYIAPHLBIC, BLIIIOJIHACMBIC 110


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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3aIaHHOM TporpaMMme HAOMIOACHHS 34 HKCIUTYaTUPYEMBIM 3JIEKTPOOOOPYIOBAHUEM,
NO3BOJIAIOIIME OMPENCHATh €ro (PaKTHYECKOE COCTOSHUE, MPOMCXOIAIIME B HEM
npolecchl M MPOTHO3MPOBATh M3MEHEHUE COCTOSIHMS MO BJIMSHUEM PA3JIUYHbIX
¢akTtopoB. Takue HaOMOACHUS HEOOXOMMMBI, B TEPBYKD OYEPEdb, IS
AIEKTPOOOOPYAOBAHUS OOBEKTOB ¢ MACCOBBIM MPEOBIBAHUEM JTHOJCH.

[TockapHast 6€30MacHOCTh OOBEKTOB PAa3jIMYHOTO HA3HAYCHHWS B 3HAUUTEIBHOMN
CTEIICHU OMPEACSAETCS COCTOSHUEM JKCIUTYyaTUPYEMOTO 3JIEKTPOOOOPYIOBAHUS W
3JIEKTPOYCTAHOBOK.

OCHOBHBIM  HalpaBJICHUEM B  OOCCHEYCHHWM TMOXAPHOU  OE30MaCHOCTH
AKCIITyaTUPYEMOr0  3JIEKTPOOOOPYAOBAaHUS  SIBJISIETCS MAaKCUMAIbHO BO3MOKHOE
CHIKEHUE BEPOSATHOCTA BOSHUKHOBEHHUS MOKApa OT 3JIEKTPOYCTAHOBOK B LIEJIOM M OT
OTJCTBHBIX JIEKTPUUECKUX U3IECIUH.

Tam, rie €CTh KOHTAKTHBIE COCAMHEHHS B JIEKTPOCETSAX, MPOLECC OKUCICHHS
METAJUIMYECKMX  TMOBEPXHOCTCH 3JEKTPOKOHTAKTOB W  MOSIBJICHUS  J€(EKTOB
HENPEPBIBEH. be3 N0CTAaTOYHONW TEXHWYECKOW OCHAIIEHHOCTH M MOATOTOBICHHOIO
nepcoHasia B OOJIBIIMHCTBE CIIYYacB HEMCIPABHOCTH 3JIEKTPOOOOPYAOBAHHUS MOKHO
OOHaApY>KUTh TOJBKO MO XapaKTEPHOMY 3araxy Wi OOYIJICHHON 3IEKTPOU30JISLINY,
YTO XapaKTEPHO AJIsl aBAPUIHBIX JEPEKTOB YXKE HA MO>KAPOONACHON CTaAHH.

Bo3HuKHOBEHHE NE(PEKTOB SMEKTPHUECKUX LENEH M 3IEKTPOOOOpPYHOBaHUS —
3TO €CTECTBEHHBIN NMPOLECC, K KOTOPOMY HEOOXOIUMO OBITh TOTOBBIMH.

B nHacrosiee BpeMs MOSBUIUCH HOBBIE TEXHUUYECKUE CPEIICTBA, TO3BOJISIOLINE
BBIBECTH MPOQUIAKTUKY TIOXKAPOB OT JJIEKTPOOOOPYNOBAHUS B OJKUJIBIX U
OOIIECTBEHHBIX 3JAHUSX HA HOBbI yPOBEHb.

K 00chnykMBaHuIO0 3JEKTPOYCTAHOBOK AOMYCKAKOTCS KBATH(PUIMPOBAHHBIE
CHENUANKMCTBI, HMEIONIME Tpynmy Mo 3nekTpodOe3onacHoctd He Huwxe I,
NOJATBEPKIEHHYIO COOTBETCTBYIOLIUM YOCTOBEPCHHUEM.

OOcnenoBaHue HIEKTPOYCTAHOBOK JOKHO TMPOU3BOAMTHCS COBMECTHO C
KBAJTM(UIIUPOBAHHBIM NEPCOHATIOM ANEKTPOTEXHUYECKOTO X03SCTBA,

OTBETCTBEHHBIM 32 00CITY>KMUBAHHUE IEKTPOOOOPYAOBAHUS 3[aHUSI.
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1. Ob6aacTy npuMeHeHust

Hacrosimme MeTonnueckue peKkOMEHAAUN ONPEAEISIOT OOIME TOJ0KEHUS T10
OpraHM3alMd MNPOPUIAKTHKA TOXKAPOB OT 3JIEKTPOOOOPYNOBAHUS B IKWIbIX W
OOLIECTBEHHBIX 3/IJaHUSAX C MPUMEHEHUEM TEXHUUYECKUX CPEICTB.

Hacrosime MeToauueckne PpEeKOMEHJAMKA NPEIHA3HAYCHBl JJIsi OPraHoB
WCIIOJIHUTENILHON BlacTH CyObeKTOB Poccuiickoit denepanuu, opraHoB MECTHOIO
CaMOYMPABJICHUS, OPraHU3alMid M0 peaTu3aluy MOJIHOMOYMH B 00JIaCTH TOKAPHOH
0€30MacHOCTH, a TAKKe COOCTBEHHUKOB (aPEHIATOPOB) KHUIIBIX JOMOB (KBApPTHP).

OCHOBHBIMM ~ 33Jla4aMH  OPraHOB  HWCIOJIHUTENIBHOH  BJIAcTH  CYOBEKTOB
Poccuiickoii  denepanuu, OpraHoB MECTHOIO CaMOYIPABICHUS, OpraHU3aluii,
HA PCLICHUE KOTOPBIX HAMpaBJICHA MPOPUIAKTAKA MOXKAPOB B KHUIIBE, SBISIOTCS
00y4eHHE HACETICHUSI MEPAM MOXKapHO# 0€30MaCHOCTH, OCHOBAM MOXKapoO€30MacHOr0
NOBEICHUS, a TAKKE MHPOPMUPOBAHUE HACETIEHHS O MEPAX NMOKapHOH OE30MaCHOCTH.

Hacrositmme  meToauueckne  pEeKOMEHJAUMW  MOTYT  OBITh  NPUMEHEHBI
COOCTBCHHMKAMHU JIOMOB (KBapTUpP) M apeHAATOPaMM MOMELIECHUNA ISl MPOBEICHUS
CaMOCTOSITETIbHOM MEPBUYHOH OLEHKA COCTOSIHUS MOXapHOH 0Oe30macHOCTH
AKCIITyaTUPYEMOTO 3JIEKTPOOOOPYAOBAHHS.

B nacTosmmx MeToam4ecknx peKOMEHAAIMIX MO TEXHUYECKAUMH CPEACTBAMU
npO(UIAKTUKM TOKAPOB MOHMMAKOTCS aIMaparbl 3alMThl SJEKTPHUYECKHAX LICTICH,
TEIUIOBU3UOHHAS TUATHOCTUKA, TEPMOMHANKATOPBI U TEPMOCHCTEMBI.

Hacrosimme meToauueckue pPEKOMEHIALMN HE SBISFOTCS PYKOBOJACTBOM IO
NPOEKTUPOBAHUIO AJIEKTPOYCTAHOBOK 3[IaHUI U MOHT&XKY aIIMAPATOB 3JICKTPUUYECCKON
3aLIUTHL U APYTUX TEXHUYECKUX CPEACTB.

[TpoekTHpOBaHKE U MOHTAX JIEKTPOYCTAHOBOK 3JaHUI TOJKEH MPOBOAUTHCS B
COOTBETCTBUM C JCHCTBYIOIIMMH HOPMATUBHBIMU JOKYMEHTAMM.

Hacrosimme wMeTtoavueckne PEKOMEHIAIMH HE  SIBJSIFOTCS  HOPMATHUBHBIM

AOKYMCHTOM.
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2. OCHOBHBIE IEKTPOTEXHHYECCKHE IPUYHHBI I0KAPOB
OT 3JIEKTPO0OOPYA0BAHMS

[TosxapHast 6€30MacHOCTh OOBEKTOB PA3IMYHOIO HA3HAYCHHWS, B TOM YHMCIIC
JKWIBIX M OOIICCTBCHHBIX 3JaHWA B 3HAYUTEIBHOM CTENECHW ONPEICISIeTCs
COCTOSIHUEM JKCILTYaTUPYEMOTO JIEKTPOOOOPYAOBAHMS U SIIEKTPOYCTAHOBOK.

3HaHHE TEXHUYECKUX MNPUYMH TOXKAPOB OT 3JIEKTPOYCTAHOBOK MO3BOJISET
Opranu3oBarh 3Q(HEKTUBHYIO CUCTEMY MOKAPHO-MPOPHIAKTUYECKUX MEPOTIPUSATHIA.

K npuurHaM mos>kapoB 3MEKTPOTEXHUYECKOTO XapPAKTEPA OTHOCATCS:

- KOPOTKOE 3aMBIKaHHE;

- IIEPErPY3Ka IIEKTPHUYECKUX LICIIEN;

- 0OMBIIOE MEPEXOHOE CONPOTHUBIICHHE,

- HCKPEHHUE;

- JJIEKTpUYECKast AyTa;

- IEPEHANPSKEHUE SIEKTPAYECKOM CETH.

Kpome Toro, HeoOXO0aUMO YUYUTBIBATh, YTO MEPCHANPSIKCHUE SIICKTPUUYECCKON
CETH, OONBILOE MEPEXOAHOE COMPOTUBICHUE U NIEPErPY3Ka LEMU MOXKET MPUBECTH K
KOPOTKOMY 3aMBbIKQHWIO, BO3HUKHOBEHHMIO OJJICKTPUYECKOW Oyru, M Hao0OpOT,
KOPOTKOE 3aMBIKAHAE MOKET MPUBECTH K TMEPErPy3Ke JIICKTPUUYECKOH CETH, K
UCKPEHUIO, 00Pa30BaHMIO SJIEKTPUYECKOM TYTH, K MEPEXOY IEKTPUUECKOro TOKA Ha
METAJUIMYECKHUE 3a3EMJIICHHBIE KOHCTPYKIIMK | T. 1. [3].

To ecTh, OTHM aBapuiHBIC PEKUMBL, MOTYT MEPEXOAWTH B Apyrue OoJice

OIIaCHBIC OTHOCHUTCJIbHO BO3MOKHOCTH BOSHUKHOBCHHUA ITOXKAPOB.

Kopomkoe 3amvikanue

Cpemn npuuMH TOXKAPOB  AJIEKTPOTEXHUYECKOIO  XapakTepa KOPOTKOE
3aMBIKAHUE SIBJISIETCSI CAMBIM PaCpOCTPAHCHHBIM, XOTS HEPEIKO OHO MOKET OBITh U
CJICICTBUEM KaKOW-1MOO0 APYrod aBapuitHOM CUTyaluu B SJIEKTPUYECCKOU LICTH.

KopoTkoe 3aMbikaHWE B DJJIEKTPUUYECKHUX LEMAX MOXKET BO3HUKHYTH B
pE3yJIbTaTe 3aMbIKAHWS MEXKIY (Da30BbIM W HYJICBBIM MPOBOJHHUKAMU, 3aMbIKAHUS
(ha30BOro MPOBOJIHUKA HA «3eMJTEO» [3].

WHbiMU  ClIOBAMH, KOPOTKOE 3aMBIKAHUE BO3HUKACT TMPU COCAUHECHUU
BJIEKTPUUYECKHUX MTPOBOJOB C HAPYIIECHHOW U30JALUEH, CONMPUKOCHOBEHUH TPOBOIOB C

MCTAJUIMYCCKUMHK  3a3CMJICHHBIMK ~ KOHCTPYKIOHUAMHU 3JaHUN U COOPYIKCHHUMU,
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MOMAJAHUM HAa OTOJIEHHBIE MNPOBOAA IMOCTOPOHHUX METAUIMYECKAX MPEAMETOB,
npodoe OOyrJAe€HHON WM HApPYUICHHOM HM30JISIMM  TPOBOJOB M JAPYTHX
DJIEKTPOYCTAHOBOYHBIX U3IECITUH.

[Tpu KOPOTKOM 3aMBIKAHUM MTHOBEHHO MHOTOKPATHO YBEJIMYMBACTCS CHJIA TOKA
B LMW, TPOUCXOAMUT 3HAYMTENBHOE BBIACICHUE TEIUIA, 3HAYMTEIBHO BO3PACTACT
TEMIIEPATypa TOKOMPOBOIAILMX >KWJI, YTO NPUBOJUT K PACIUIABICHUIO H30JIALUU
ANIEKTPUYECKUX TPOBOAOB M Kadenel W €€ TMOCIEAyIoMEMy BOCIUIAMEHEHHUIO.
KopoTkoe 3aMblkaHME, Kak MPAaBUIIO, CONPOBOXKIAACTCS XJIONKOM, PACIUIABICHUEM
METaJljla MPOBOJHUKOB W BBIOPOCOM PACKAJEHHBIX YaCTUL[ M3 30HBI KOPOTKOIO
3aMBIKaHUS C TTOCJIEAYOIIMM BOCIUIAMEHEHUEM OKPY KAOLIUX MPEAMETOB.

Hawnbonee pacnpocTpaHEHHbIE TPHYMHBL, MO KOTOPBIM MOXKET MPOM3OUTH
KOPOTKO€ 3aMBIKAHHE B KBAPTUPE, AOME, OOIIECTBEHHBIX 3IAHUSX — 3TO MOBPEKIACHHUE
n3010uK. [I0BpEKICHHE U30JISIMK YAIE BCETO MPOUCXOANT B MECTAX, TIE MPOBOJA
neperudaroTes. Takke K MOBPEKACHUIO N30JISILIAA MOKET TPUBECTH NEPEKPYUHBAHHE
OPOBOJAOB, CrMOAHME MPOBOJAOB TMOJ OCTPbIM YIJIOM, NOBPEKIACHHE H30JALUN
MPOBOJIOB MPHU MPOBEACHUM PEMOHTHBIX padoT [4]. M30oJduui0 MOryT MOBPEAMTH
TPBI3YHBI WJIM JOMAIIHUE >KMBOTHBIE. Ellle 0qHA MpUYMHA KOPOTKUX 3aMBIKAHWUN —
NEPETPEB U, KAK CIIEICTBUE, PA3PYLUEHUE N30 LUH.

HUcTouHMKaMK 3aKATAHHWST TPU KOPOTKUX 3AMBIKAHHUSX MOTYT SIBJSATHCS
pacKaJICHHBIC (TOPSIIIKE) YACTHIIBI M KAIJIM METaJIa IPY PACIIJIABJIICHAN B aBapUHHBIX

PEKMMAaXx >KWJI MPOBOJOB (KaOeseid) Wik Mpy pa3pyLIeHUH 3JEKTPONPUOOPOB.

Ilepecpyska Inekmpuueckux cemei

COBpEMEHHBIE KBAPTHPbI M JIOMA HACBIIIEHBI MHOXECTBOM 3JIEKTPUYECKUX
npubOopoB. Yactoil NpUUMHONW BO3HUKHOBEHHMS [MOKAPOB SBIISETCSA MEPErpy3Ka
BIIEKTPOCETEN.

[leperpy3koii Ha3bIBACTCS TAKOE SIBICHUE, TPH KOTOPOM B BJIIEKTPUYECKON CETH
BO3HUKAIOT TOKOBBIE HArPY3KH, IIPEBBIIIAOLIME JITUTENBHO AOMYCTUMBIE.

HawnGonee yacToii NnpuuuHOMN, BEI3BIBAKOIIECH NEPErPY3KY SNEKTPUUCCKHUX LICTICH
B )KMJIBIX U OOLIECTBEHHBIX 3/IAHUSX, IBJISETCS BKIOYCHHUE B SJICKTPUUYECKYHO CETh HE
OPEIYCMOTPEHHBIX PACYETOM MOLIHBIX NOTPEOUTENEH  BIICKTPOSHEPIUHA WU
BKJIFOYCHUE B OJHY PO3ETKY HECKOJIBKO OBITOBBIX MPUOOPOB OONBIIOH MOUIHOCTH

OJTHOBPEMEHHO.



17

B pesynbTare mneperpy3kd MPOBOJA HArpeBalOTCs, BBIACISETCS OOJIBLIOE
KOJIMYECTBO TETJIa, MOTYT TJIABUTHCS YKMJIBI MTPOBOJIOB — 3TO MOKET CTaTh MPUUMHOMN

KOPOTKOTO 3aMbIKaHHs, BO3HUKAIOT UCKPBI M KAK CIIEACTBHE MOxap [J].

boavuwoe nepexoonoe conpomuenenue (R10xoil KOHMAKM)

Bonblioe mnepexoAHOe COMPOTUBICHUE — OTO COMPOTHBIECHHE ydacTKa
AJIEKTPUYUECKOM 1IETIM B MECTE COEAMHEHMSI OTJCIBHBIX DJIEMEHTOB (MECTA COSAMHEHMSI
MPOBOJIOB, MOJICOCAUHEHUSI UX K BJICKTPONPUEMHUKAM, KOHTAKTHBIM J3JIEMEHTaM U
T.I.) B KOTOPBIX, TIPW HEMPABUIBHOM WX HMCHOJIHCHHMH, COMPOTUBJICHHWE BHIIIC IO
CPABHEHMIO C COMTPOTUBIICHUEM DJIEKTPUUECKOM 1IeTH A0 ITUX YYACTKOB U MOCJIE HUX
[3].

Haubonee yacto OoJibliiie NEPEXOAHBIC COMPOTUBIIEHUS BOZHUKAIOT B MECTAX
COEJIMHEHUS MPOBOJIOB MEXKY COOOM, KOria BMECTO MalKK, CBAPKH, OTPECCOBKU WJIU
3KUMOB TIOJI OONTHI MPUMEHSIOTCS CKPYTKM MPOBOAOB (OCOOEHHO OMacHa CKPyTKa
MPOBOJIOB C AJTFOMUHUEBBIMU U MEHBIMHU 5KUJIaMU ), B MECTaX MOAKIIFOUEHHSI IPOBOJIOB
K amnmaparam ©e€3 CHeUMalbHbIX 3KAMOB M HAKOHEYHUKOB, B BBIKITHOUATEISX,
HITENCENbHBIX pa3beMax (PO3eTKax, BWJIKAX) HA KOHTAKTHBIX OJJIEMEHTAaX MpU
CHWKEHUHW TPHUJIaraeMbIX IJis BKIIOUYCHMS YCUJINH, HETOBKIIOUCHUS, TIOJTOPaHUS U
T.M., B MECTAX KOHTAKTOB, BBIMOJHEHHBIX C MOMOILIbIO PE3LOOBBIX COCAUHEHUN B
AIEKTPOOOOPYAOBAHUM, B KOTOPOM B MpoLEcce padOThl MPOM3OILIO OCIa0JICHHUE
KOHTAKTA.

HenocpencTBEHHBIM MCTOYHUKOM 3@KHIaHUS B 3TOM CIIydyae MOTYT OBITh:
AJIEMEHTHl AJIEKTPOYCTAHOBOK, HArPEThIE N0 BBICOKOW TEMIEPATyphl TEIUIOM,
BBIJICTICHHBIM ~ DJIEKTPUUECKUM TOKOM B MecT€  OOJBLIOT0  MEPEXOTHOr0
COMPOTHUBIICHUS, DJCKTPUYECKME HWCKPbl WM YaCTUIIbl  PACIIABJICHHOTO U
HAKAJICHHOTO METAJIIa, BOZHUKAIOLIME B MECTE KILIOXOT0Y» DJIEKTPUYECKOrO KOHTAKTA.

Kpome Toro, 60biioe NepexoaHoe CONPOTUBICHUE MOXKET ObITh MPUUMHOMN

BOZHUKHOBCHHA KOPOTKOI'O 3aMbIKaHHA.

Hckpenue (0yzoeoit npoooit)

Hckpenne (oyroBoii mnpoOOH) B 3JIEKTPOYCTAHOBKAX — 3TO BEChMA
PaCIpPOCTPAHEHHOE SIBJIEHUE U TPOMCXOANT KaK MPH HOPMAIBHON padoTe OTAEIIbHBIX
NOTPEOUTENECH  DNEKTPUYECKOM HHEPruM, dYamle BCEro MPUOOPOB  HMMEHOIINX

KOHJ’IGKTOpHHﬁ QJICKTPOABUIATCIIb P HCIIOTHOM HNPWICITaHUK K HUM HICTOK, TaK U
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B ABApUIHOM pPEXUME PAOOTHI 3IEKTPONPUOOPOB, B MECTAX HEKAYECTBEHHOIO
OPUCOEAMHECHUS TPOBOJOB K MOTPEOMTENSIM SIEKTPUYECKOH HSHEPruM, MNpU
CONMPUKOCHOBEHUM OTIEIIbHBIX YYaCTKOB MPOBOJOB MEXAY COOOH wiM ¢
3a3€MJICHHBIMU KOHCTPYKUIMSIMH U T. 1. [3].

[Ipy HCKpeHMHM TPOUCXOAMT O0pA30BAHME KMCTOYHHKOB  3Q)KUTAHMS,
00naaroIX SHEPrUEH U TEMIEPATYPOil JOCTATOUHBIX ISl BOCIUIAMEHEHUS MHOTHX
TOPIOYMX BEIIECTB U MATEPUATIOB.

HckpoBoid paspsa MOXKET 0OPa30BBIBATHCS NMPH HM3JIOME >KWJIbI KaOens u3-3a
YCTAJIOCTA METAJUIA, pa3pblBa MPOBOJHWKA MPU YPE3MEPHOM PACTSHKEHUM KaOens,
100 MPU NMOBPEKACHUU KUJIbI MOCTOPOHHUM MPEAMETOM. B MOBpEX)AEHHON Kite
BO3HUKACT Malbli 3a30p, MpoOMBacMblii pabOYMM HAMPSHKEHUEM, TTO3TOMY TOK IO
TAKOMY KaOemr0 MPOJAODKAET MPOTEKaTh, W OCTaéTcs OMM30K K HOMMHAIBHOMY
3HAQ4YECHUIO. B 3a30pe BOZHUKAET AYTOBOW pa3psi, CONPOBOXKAAKOIINIACS HHTEHCUBHBIM
BBIICJICHUEM TEIUIA, YTO MPUBOANT K JAIbHEHIIEMY PAa3PYLICHUIO U30IALNKA KaOems U

Cro BO3ropaHuio.

Inekmpuueckan oy2a

DneKTpuUecKas ayra o0pa3yercs B pe3yabTare YCTOWUMBOIO 3JEKTPHUECKOTrO
paspsiia MEXKAY ABYMSI METAJUIMYECKUMH BJIEMEHTAMH 3JIEKTPUYECKON YCTAHOBKH,
MUMEIOIUMH PA3HBIC MOTEHIMABL. B 3leKTprUYeCcKoil Ayre MpoMCXOAuT HHTCHCUBHAS
WOHHM3ALMs Tra30BOr0 MPOMEXKYTKA, MJIABICHUE M ropeHue merauia. Kpome Toro,
OPOUCXOANT HMHTCHCUBHOE PA3OpPbI3TMBAHME PACIUIABJIICHHBIX YAaCTHI[ METAJUIA,
UMEIMX OOJIbIION 3amac TEMIOBOH 3HEPrHM, KOTOPbIE MOMajgas Ha TOPHOYME
MaTepuaibl, MOTYT 3aXe4b MX. ONEKTPUYECKass Ayra MMEET OYEHb BBICOKYIO
temneparypy (1500-4000 °C) 1 MOKET BOCITAMEHUTH MPAKTUYECKH JTFOO0H FOPrOYMiA
MaTepuai, COMPUKACasACh C HUM HEMOCPEICTBEHHO, a TAK)KE MOCPEICTBOM JTYUYUCTOM
TETUTOTHI.

YcroiunBass ~ 3NEKTpUYECKas  Oyra WHOrAA  MOXKET  BO3HUKATh B
ANEKTpONpoBoAax. [Ipyu 3NeKTpUUYECKO Ayre Mo LEMmsIM TPOTEKAOT TOKH KOPOTKOTO
3ambikaHus. [ToaToMy pu 00pa3oBaHUM SJIEKTPUUECKON TYyTU B ABAPUMHOM PEKUME
B JJICKTPAYECKOH 1EMKM BO3HUKAKOT BTOPUYHBIC (MTOOOYHBIE) SIBIICHUS, XapaKTEPHBIC
JUTSI KOPOTKOIO 3aMbIKaHusl. B ciydasix, He mpelyCMOTPEHHBIX HOPMAJIbHBIM PEKHUMOM
AKCIITyaTaluy IEKTPOYCTAHOBOK, BOSHUKHOBEHHUE SJICKTPUUECCKON TYTW Yallle BCEro

ITPOUCXOIUAT ITPH KOPOTKOM 3aMbIKaHUH [3].
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Ilepenanpsasicenue ¢ I1eKmpuueckoil yenu

[lepeHanpsbkeHHE MOXKET BO3HHMKATh. TPH KOPOTKMX 3aMBIKAHUSX, TPH
NONAIaHUK  «BBICOKOTO» HAMPsDKCHHUST HA HU3KOBOJIGTHBIC CETH, TIPH TPO30BBIX
paspsiiax; MEKTPOMArHUTHOM WHIAYKITAA | JIP.

[To>kapHasi OMACHOCTh TEPCHANMPSDKEHHS, B 3aBUCHMOCTH OT KOHKPETHBIX
YCIOBUM, MOXKET TPOSBIAATECS B CIEAYIONIEM: TOBBIIICHUM BEPOSITHOCTH
BO3HUKHOBECHUS KOPOTKOTO 3aMBIKAHWS, YBEIMYCHWH TOKOBOW HArpy3KM Ha
OTACTBHBIX yYacTKaxX OJJICKTPUYECKOW 1M W BO3MOXKHOCTH BO3HHKHOBCHHS
NIepEeTPY3KH; TIOBBIINICHAH TETUIOBBIICIICHUS B 3JICKTPOHATPEBATENLHBIX YCTPONCTBAX;

IOBLIIICHHUHN BCPOATHOCTH BOSHUKHOBCHH A aBapHﬁHBIX PCKHUMOB B 3H€KTpOHpH60an

[3].

Henpasunvnaa 3Kcniayamauusa, KOHCHPYKMIUGHbIE  HEOOCHAMKU U
HeucnpasHocmu 31eKmpousoenui

[ToxxapHass 0€30MaCHOCTh  DJICKTPUYECKMX MPUOOPOB  HAIpaBi€HA Ha
00eCrneUYeHNE MPAKTUUYECKONH HEBO3MOKHOCTH 3arOpaHusi, Kak CaMOro M3JACus, TaK 1
OKPY)KalIEH €ro cpedpl, 4YTO [JOHKHO OOECHeuMBaThCA  KOHCTPYKUMEH
AJIEKTPONPUOOpa, BBHIOOPOM  KOMIUICKTYHOUIMX U3JICAMA M MaTepuajioB C
TEMIEPATYPHbIMU  XaPAKTEPUCTUKAMHU, COOTBETCTBYIOIIUMH TEIJIOBOMY PEXKUMY
padoTsl. [Ipu 3TOM XapaKTEPUCTUKAMU MOXKAPOOE30MACHOCTH SBISIETCS COOTBETCTBHE
TEMIEpaTypbl Ha OCHOBHBIX JJIEMEHTAX AJICKTPUYECKOro mnpudopa IOMyCTUMBIM
3HAYEHUSIM, KaK B pab04eM, TaK U B aBAPUHHOM PEKUME €ro PabOThI.

BO3HUKHOBEHHE TMOXKAPOB OT JJIEKTPUUECKUX NPUOOPOB MOXKET OBITh
OOYCJIOBJICHO:  KOHCTPYKTMBHBIMM  HEAOCTAaTKAMHM,  HApyLIEHHMEM  MPaBUJI
AKCIITyaTalui; HEKAYECTBEHHBIM JSHEProCHaOKEHHEM (PE3KMMHM  KOJIeOaHUsIMHU
HAMpsOKCHUST B JJICKTPUYECKON CETHU, YTO MOKET NPUBECTH K BO3HUKHOBEHHUIO
aBAPUITHBIX PEKUMOB).

OCHOBHBIMU MPUYMHAMM BOZHUKHOBEHHUS TIOKAPOB OT JIEKTPUUECKUX U3ICITHi
SBJISIIOTCS. KOPOTKOE 3aMblkaHME B MNpubopax M IIHypax MUTaHUs, OOJbIIOE
NEPEXOTHOE CONPOTUBIICHHE, IEPErPY3Ka, NUCKPEHUE, HAPYIIEHUE TEIJIOBOIO PEXKUMA
paboTel  3nekTponpuOopa  (YXYALWIEHHBIM  TEMJIOOTBOJ),  HEMOCPEACTBEHHOE
COMPUKOCHOBEHUE HArpeThiX MOBEPXHOCTEH AIEKTPONPUOOPOB € TOPHOYUMHU

Marepualiami;, BO3JACHCTBHME  TEIUIOBOTO  M3JAyudeHUs npudopa (Hampumep,
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3JIEKTPOOOOrpeBaTesl) Ha TOPHOYME MaTepualibl, BBUIET PACKAJICHHBIX YacTHIL,

00pa3oBaBIIUXCS B PE3YJITATE aBaPUHHOTO pekuma [3].

3. Opranusanusi npoOPHJIAKTHKH 0KAPOB
3.1. O0mue mo10KeHust

Opranuzanus npOoUITAKTUKA M0>KapoB oT 3KCILTyaTUPYEMOTO
ANEKTPOOOOPYNIOBAHUST HAXOJUTCS B KOMIICTCHUMM JIMIQA, WM YIPABJISIOUICH
KOMITAaHWM, OTBETCTBEHHBIX 32 O0ECHEUEHUE MOXKAPHOU O€30MacHOCTH Ha OOBEKTE
3AILMTHI, €CJIA UHOE HE OMPEACIIEHO PYKOBOAUTEIIEM OPraHU3aLUH.

B cootBeTcTBHM € [15] OTBETCTBEHHBIN NOJDKEH UMETH. TCXHUYCCKUE MACTIOPTA
OCHOBHOTO 3JIEKTPOOOOPYIOBAHMS, KYPHAIbl Yy4YeTa JJIEKTPOOOOPYIOBAHUS C
NEPEUYMCIICHUEM OCHOBHOTO 3JIEKTPOOOOPYAOBAHUS U C YKA3aHUEM €r0 TEXHUYECKHUX
JAHHBIX, WHCTPYKLUMHU [0 OKCIUIyaTalMd W TEXHUYECKHUE Macropra 3aBOJOB-
W3rOTOBUTENCH, cepTU(UKaTel Ha OOOPYAOBAHME W MATEPUAIbI, IOUICHKAIINE
00s13aTeNbHON CEPTU(PUKALNY, TPOTOKOJIBI M AKThl UCIIBITAHUH U U3MEPEHUH, PEMOHTA
¥ TEXHUYECKOro 00CIy>KMBaHUsl 000PYAOBaHUS, KyPHA A€(PEKTOB U HENOJAAOK Ha
ANEKTPOOOOPYIOBAaHUM, TPOM3BOJACTBEHHBIE HMHCTPYKIMH [0  SKCIUIyaTaldd
AJNIEKTPOYCTAHOBOK, WHCTPYKLIMH TO MOKAPHOW OE30MACHOCTH, WHCTPYKLUHMH IO
NPEIOTBPALICHUIO W JIMKBUAALMKM aBapuil. Bce MHCTpyKIMH pa3pabaTbIBAKOTCS C
YYETOM BUJOB BBIOJHAEMBIX PaOOT M YTBEPXKIAKOTCS PYKOBOAUTEIEM OPraHU3aLHH.
[Topsaok XxpaHeHUs! JOKYMEHTALMKM YCTAHABIUBACTCS PYKOBOAUTEIIEM OPraHU3aLMH.

JIOKyMeHTaMs A0JKHA MEPECMATPUBATHCS HE pexke 1 pasa B 3 roaa.

Bce wu3MEHEHHMsT B JJIEKTPOYCTAHOBKAX, BBIMOJHEHHBIE B MPOLECCE
BKCIUTyaTaluuK, JOJDKHBI CBOEBPEMEHHO OTPAXKATBCA HA CXEMAaX M YEPTEXKAX 34
MOANKUCHI OTBETCTBEHHOTO 32 AJIEKTPOXO03MCTBO C YKA3aHUEM €T0 JOJDKHOCTH U JAThI
BHECCHHUS U3MEHEHUSI.

COOTBETCTBHE DBNEKTPHUECKAX CXEM (DPAKTHUYECKMM  SKCILTyaTallMOHHBIM
JIOJKHO TTPOBEPATHCS HE peke 1 pasa B 2 roaa.

B coorBerctBun ¢ [15] mpoBepka YCTPOWCTB 3alIMTHOTO OTKJIKOYECHUS
ITPOU3BOAMTCS HE pexke 1 pasa B KBapTall

JUTs. IpyTux anmnaparoB 3alUThl PEKOMEHIYETCS IPOBOAUTE MPOBEPKY HE PEXKE

1 pasa B kBapraun.
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[TpoBepKy COCTOSIHMS TE€PMOMHIMKATOPOB U TEPMOCHCTEM PEKOMEHIYETCS
POBOJUTE | pa3 B KBapTa.

TennoBU3MOHHYIO  JTUATHOCTUKY  DJEKTPOOOOPY/IOBAHUS  PEKOMEHIYETCS
IIPOBOJMUTE HE pexke 1 pasza B roa.

PekoMeHayeTCss MPOBOIUTE BHEIIAHOBOE MPO(PUIAKTHYECKOE OOCIEI0BaHHE
OTJCTBHBIX DJIEMEHTOB 3JIEKTPOOOOPYAOBAHUS MOCAE KAKAOr0 MX PEMOHTA WU
3aMEHBI.

PekomeHnyercs mepen MPOBEACHUEM OYEPEAHOTO WM  BHEIJIAHOBOTO
o0CieIoBaHNsT O3HAKOMUTBCS € JAHHBIMM MPEABLAYIIEro oO0cieaoBaHus. ITO
MO3BOJIUT MPOCIEAUTh AUHAMUKY TOXKAPHOHW OMACHOCTU 3JEKTPOOOOPYAOBaHUS U
CBOEBPEMEHHO MPEIOTBPATUTh MOXKAPOOHNACHYIO CUTYAIIUIO.

HenocpencTBeHHO  MpPOPUIAKTUYECKANR  OCMOTP  3JIEKTPOOOOPYIAOBaHUS
OPOBOJIUT  KBATU(UIIMPOBAHHBIA  CHCHUMATUCT OOCTYKMBAIOIIECH OpraHu3aluu
COBMECTHO C OTBETCTBEHHBIM 32 MOKAPHYIO TPOPUIAKTUKY HA OOBEKTE.

Bce onepaiyu ¢ 251eKTpooOopy1I0BaHUEM (MOHTAX alMnaparoB JIEKTPUUYECKOH
3alUTHI, TEPMOUHAMKATOPOB, TEPMOCUCTEM, MPOPUIAKTUUECKOE OOCTY>KUBaHUE,
PEMOHT, 3aM€Ha) JO/OKHbI MPOBOJAUTH  KBATU(DUIMPOBAHHBIC  CMCLUATHUCTHI

00CITy>KMBAIOLICH OpPraHu3aLuy.

3.2. lIpopunakruyeckue MeponpusiTus

K npoduiakTUuecKuM MEpPONPUATUIM MO MPEAYNPEKICHUIO TMOXKAPOB OT
ANEKTPOOOOPY NOBAHUS JKUITBIX U OOLLECTBEHHBIX 3[aHUI CIEAYET OTHECTH:

- IEPUOMYECKUIA KOHTPOJb COCTOSHAS W PabOTOCMOCOOHOCTH arnaparoB
3aLUTHI JICKTPUUYECKOH CETH;

- IPUMEHEHNE TEPMOMHIUKATOPOB U MEPUOAUUECKUI KOHTPOJIb UX COCTOSIHUS,

- IPUMEHEHNE TEPMOCUCTEM;

- IEPUOMYECKOE MPOBECHUE TEMJIOBU3MOHHON JUArHOCTUKH
AKCILTyaTHPYEMOTo JIEKTPOOOOPYA0BAHNS,

- KOHTPOJIb COCTOSIHUS MCTIOJIb3YEMBIX AJIEKTPONPUOOPOB, AJIEKTPOITPOBOJIKH U
DJIEKTPOYCTAHOBOYHBIX U3IECITU.

Crnenyer OTMETUTb, UTO Mepe] NEPBUYHON YCTAaHOBKOM TEPMOUHAMKATOPOB HA

AIIEMEHTHI 3JIEKTPOOOOPYOBaHUS HEOOXOAMMO COOCTBEHHUKY HIIEKTPOYCTAHOBKH
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WIA  OKCIUIyaTUPYIOLIEH  OpraHmM3anmMy  pa3padorarb  MPOEKT  MOHTaXKa
TEPMOUHIMKATOPOB C YKA3aHUEM TOYEK UX MOHTaKA U THUIIOB.

[TpoeKT MOHTaka TEPMOMHAMKATOPOB MOJKEH OBbITh BKJIIOYEH B MEPEUYCHB
OCHOBHOW TEXHUYECKON JOKYMEHTALIMH 3AIUIIAEMON JJIEKTPOYCTAHOBKH.

[Ipu mocnenyromieM  MPOBENACHWM  PEMOHTHBIX  pabOT € 3aMEHOM
TEPMOMHAMKATOPOB JOKHO OCYIUECTBJISITH B COOTBETCTBHHM C TPEOOBAHUSIMM,
Pa3pabOTaHHOTO MPOEKTAa MOHTAXKA.

Y CTaHOBKY TEPMOMHAUKATOPOB JOKEH MPOU3BOANTH NEPCOHAIT, TOMYLICHHBIA
K paboTe B ICHCTBYIOLIMX 3JIEKTPOYCTAHOBKAX, MMCIOIIMIA HEOOXOANMBIE 3HAHUS U
HABBIKM MOHTaka TEPMOUHIUKATOPOB.

MOHTaX TEPMOMHIMKATOPOB, CIEAYET MPOU3BOAUTHL HA OTKIIFOYEHHOM
ANEKTPOOOOPYIOBAHUH (HATPUMED, BBIBEACHHOM B PEMOHT, TP MEPHUOINUYECKOM WA
BHEIJIAHOBOM TEXHUYECKOM OOCIIy>KMBaHWM M T.1.) ¢ coOmoaeHueM [lpaBun mo
OXPaHE TPyAa MPH 3KCILTyaTalluy JIEKTPOYCTAHOBOK.

TepMOMHAUKATOPBI, MPEUMYLIECTBEHHO, CAEAYET Pa3MEIaTh Ha KOHTAKTHBIX
COCIMHEHMIX U KOHTAKTAX PACIPEACTUTENBHBIX YCTPOUCTB;, JOMYCTUMO Pa3MELICHUE
HA KOpIycaX HEKOTOPOro »3JEKTPOOOOPYAOBAHMS, a TaKXKE WHBIX DSJIEMEHTAX
AJIEKTPOYCTAHOBOK.

TepMOMHAMKATOPBl HEOOXOAMMO pa3Mellarh Tak, YTOOb OHM OBLTA XOPOLIO
BUJHBI TPU  BU3YAJIbLHOM KOHTPOJIE COCTOSHUS TOXapHOM  0e30macHoCTH
ANEKTPOOOOPYNIOBAaHUS, B YACTHOCTH, TEPMOWHAMKATOPHBIE HAKJICHKU ClIEayeT
pa3Memare TakuM 00pa3oM, 4TOObI TEPMOWHAMKATOPHBIE METKH TEMIIEPaTypPHOM
mKajibl ObUIM  XOPOIIO BHOHBI MNPH TMPOBEICHWM  BU3YAJIBHOTO  OCMOTpaA
3IEKTPOOOOPY TOBAHUSI.

[Ipn pa3MenieHMH TEPMOMHANKATOPOB CHEAYET H30€raTh KOHTaKTa WX
NOBEPXHOCTH C BJIEMEHTAMH, KOTOPBIE CIOCOOHBI BBI3BaTh WX MOBPEKICHUE B
pE3yabTaTe MEXaHMYECKOTO BO3IACHCTBHSI.

[lepen MOHTaKOM TEPMOMHAUKATOPHBIX HAKIIEEK, HEOOXOIMMO MPOU3BECTH UX
BHEIIHWIA OCMOTP HAa NPEAMET OTCYTCTBHs TMOBPESKIACHHWHA. TepPMOWHAMKATOPHBIC
METKH TEMIICPATYPHON WIKAJIbBI HAKJICHKH HE TOJDKHBI UMETh OTMETOK JOCTHXKCHUS
HA3HAYCHHBIX TEMIEPATYP (HE AOJKHO OBITh N3MEHEHHUS 1IBETA METOK ).

Hanecenne TepMOMHAMKATOPOB HEOOXOAMMO MPOU3BOIUTE B COOTBETCTBUM C
WHCTPYKLMEN MO 3KCIUTyaTalli TEPMOUHINKATOPA.

B IIponcccC MOHTaKa HC NOIIyCKaCTCA:
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- MEXaHNYECKOE MMOBPEKICHUE TEPMONHINKATOPHON HAKIIEWKH,

- HAHECEHUE TEPMOMHAMKATOPOB HAa JJIEMEHTHI  3JEKTPOOOOPYAOBAHUS,
HAXOAAIIMECS O HAPSKEHUEM,

- pa3MEIICHUE TEPMOMHAMKATOPOB B  HEMOCPEACTBEHHOW ONMM30CTH  OT
HarpeBareyibHbIX MPUOOPOB.

B oKkypHane yKa3bIBAcTCS MECTO HAHECEHUS TEPMOMHAMKATOpA, NPEae
cpalarbIBaHus, HCXOJHOE COCTOSTHUE (IIBET, TPAAYMPOBKA W T.I1.), AaTa HAHECCHUS,
CPOK UCHOJIb30BaHUS WJIH JATy 3AMEHBI.

CocTosHAE TEPMOMHAMKATOPOB CIEAYET NPOBEPATh IMYyTEM BU3YAIBHOTO
OCMOTpa AEKTPOOOOPYI0BaHUS C COOTIOICHUEM TPeOOBaHUI MPAaBUIT OXPAHbBI TPY/la
(B MEPHO BBINOJHEHMS JIAHOBBIX, BHETUIAHOBBIX OCMOTPOB, B MEPUO] BBITOJTHEHUS
PEMOHTHBIX padoT).

[TepuoanyHOCTH OCMOTpa 3NEKTPOOOOPY AOBAHUS, 3aIMIIEHHOTO
TEPMOMHIAMKATOPAMH,  YCTAHABJIMBACTCA  OPraHM3aLMOHHO-PACTOPSIUTEIIbHBIM
JOKYMEHTOM  COOCTBEHHHMKA  3JEKTPOYCTAHOBKM WM 3KCIUTyaTHPYIOLICH
OpraHu3aIuen.

[Ipn mpoBeneHUM BH3YaATbHOTO OCMOTPA 0C000€ BHUMAHHE CIEAYET YACIATH
OTCYTCTBHIO MEXaHMUECKHX MOBPEXKICHUI TEPMOUHAMKATOPOB, X OTKJICUBAHUIO HITA
OTCJIAaMBAHMIO, CPAOATHIBAHUIO TEPMONHANKATOPHBIX METOK.

OcHoBaHHMEM Ui BBIBOJA OOOPYJOBAaHUS B PEMOHT SIBJISICTCS MPEBBILICHUE
TEMIEPATYPBI 3JIEMEHTOB JIEKTPOOOOPY TOBAHUSI.

[TpodunakTnueckue MEpPONPUSTHS TPEACTABICHBI B TAOIHIIE 3.
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[Tpodunakrnueckue MEpONPUATHS

Tabnwuia 3

Pexomenayemas HelicTBusI IpH 00HAPYKEHUH
TexHunueckue cpeacrsa IIpodpunnaxkTuueckoe MeponpusiTue
NMEePHOAUYHOCTD HEHCNPABHOCTH
ABTOMaTHUYECKHUE BusyanbHbIil OCMOTP. 1 pa3 B kBaptan | [Ipu oOHapy:keHUU HEMCIIPABHOCTH MPON3BECTH
BBIKJIFOUATEIN He nomxuo ObITh nedopmManmm KOpIyca, W3MEHEHUs 3aMeHy amnrnapara
LBETa W OIUIABJICHUs W30JSIUU IPOBOJOB, CJENOB
neperpesa (M3MEHEHUS 1[BETa) KOHTAKTOB.
IlpoBepka cOOTBETCTBUS ~ IApamMeTpoOB  ammaparta,
YKa3aHHOH B MapKHpPOBKE MapaMeTpaM 3JIEKTPUYECKON
CEeTH IO HAMNPSKEHUIO U TOKY.
IIpoBepka paboTOCIOCOOHOCTH.
YcrpoiicTea 3amuTel | BusyanpHBIN OCMOTD. 1 pa3 B kBapTan | IIpu oOHapyXKEeHUN HEUCTIPABHOCTH MPOU3BECTH

muddepeHaIbHOro TOKa

He nomxuo ObITh nedopmManmm KOpIyca, M3MEHEHUS
[[BETa W OIUIABJIEHUS M3OJSILUH TPOBOAOB, CIIEAOB
neperpesa (M3MEHEHUS 1[BETA) KOHTAKTOB.

IIpoBepka COOTBETCTBHSI IapaMETPOB  armapara,
YKa3aHHOW B MAapKHUPOBKE MapamMeTpam 3JIeKTPUUECKOM
CeTH TO HANPSDKEHUIO, TOKY, auddepeHunanbHOMy
TOKY.

IIpoBepka pabOTOCIOCOOHOCTH € TOMOIIBE) KHOMKH
«Tect». Ilpn Haxkxatun Ha KHONKY «TecT» yCTpOMCTBO
JOJDKHO CpadoTaTh.

3aMEHY yCTPOICTBA

YcrpoiictBa 3aliMTBI  OT
IOYTOBOTO pobost
(ckpeHmsi)

BusyanpHbIil OCMOTP.

He nomxuo ObITh nedopmManmm KOpIyca, W3MEHEHUS
I[BETA M OIUIABJIEHUS] M3OJALHH IPOBOAOB, CJIENOB
neperpena (U3MEHEHHSI [[BETa) KOHTAKTOB.

IIpoBepka COOTBETCTBHSI IapaMETPOB  armapara,
YKa3aHHOW B MAapKHPOBKE MapaMeTpam 3JIeKTPUUECKOM
CETH MO HATIPSKEHUIO, TOKY.

1 pa3 B kBapTan

IIpu oOHapy>KeHNH HEMCITPABHOCTH IPOU3BECTH
3aMEHY yCTPOICTBA




25

TexHu4yecKHe cpeacTsa

IIpodunaxkrTuyeckoe meponpusiTue

Pexomenayemas
NepUOAMIHOCTH

HelicTBuSI IpH 00HAPYKEHUH
HEHCIPABHOCTH

[IpoBepka pabOTOCIIOCOOHOCTH € TOMOIIBE) KHOMKH
«Tect» wnam mnpu TNOMOILIM TECTOBOrO YCTPOWCTBA,
BXOMSINEr0 B KOMIUIGKT MocTaBku. [lpu Hakatum Ha
KHOTNIKY «TecT» yCcTpoHCTBO MOKHO cpabortath. Ilpm
BKJIIFOYEHUH TECTOBOTO  YCTPOMCTBA B  PO3ETKY
3aIHIIAeMON [IENH YCTPOHUCTBO JOJIKHO CpadoTaTh.

YerpoiictBa  3amuThl  OT | BusyanbHbIl OCMOTP. 1 pa3 B kBapran | IIpu oOHapyXKeHUN HEUCTIPABHOCTH NMPOU3BECTH
nepeHanpsHKeHus He nomxuo ObITh nedopmanmm KOpIyca, W3MEHEHUs 3aMeHy YCTPONCTBA

LBETa W OIUIABJICHUs W30JSIUU IPOBOJOB, CJENOB

neperpesa (M3MEHEHUS 1[BETa) KOHTAKTOB.

IlpoBepka cOOTBETCTBUS ~ IApamMeTpoOB  ammaparta,

YKa3aHHOH B MapKHUPOBKE MapaMeTpaM 3JIEKTPUIECKON

CETH IO HANPSKEHUIO, TOKY.

TepmMonHIUKATOPBI BusyanpHbIil OCMOTD. 1 pa3 B xBapran | Ilpu Oo0OHapy KeHUH MEXaHUYECKUX

OTcyTCTBHE MEXaHUYECKUX MOBPEXKIEHUN. MOBPEXKICHUN WIH UCTEYEHUS CpoKa

IIpoBepka CpOKOB 3KCIUTyaTaLlUH TEPMOUHIUKATOPOB B 3KCIUTyaTaluuu MIPOU3BECTU 3aMeHy

COOTBETCTBUU C TOKYMEHTALIMEe! U3TOTOBUTEIIS. TEPMOUHAUKATOPA.

OTcyTCcTBHE U3MEHEHUS 1IB€Ta TEPMOUHINKATOPOB. B ciay4ae U3MEHEHUs L[BETa
TEPMOMHAUKATOPANIPOU3BECTH  JEHUCTBUS IO
pasmeny 4.3  HAcTOALUX  METOAUYECKHX
PEKOMEHALIHIM.

Tepmocucremsl BusyanpHbIil OCMOTD. 1 pa3 B xBapran | Ilpu O0OHapy>KeHUH MEXaHUYECKUX

OTCcyTCTBHE MEXaHUYECKUX MOBPEXKIEHUI JaTUUKOB. MOBPEXKICHUN WIH UCTEYEeHUs CpoOKa

IlpoBepka CpPOKOB  3KCIUTyaTaMM  JAaTYUKOB B SKCIUTyaTalUU MPOU3BECTH 3aMEHY JATYUKOB.

COOTBETCTBUU C TOKYMEHTALIMEe U3rOTOBUTEIIS.

OTtcyTcTBHE U3MEHEHUs LBETa OIUIABJICHU,

nehopMaIiu.

TemnoBU3nOHHAs IIpoussectu TEIIOBU3UOHHYIO nuarHoctuky | He pexe 1 paza B | I1o pesynbpTaram TEIIOBU3UOHHOTO
JUArHOCTHKA 3KCIUTyaTUPYEMOTO 3JEKTPOOOOPY IOBAHHUS B rof 00CIIeTOBaHMs COCTABIISIETCS MPOTOKOI.

COOTBETCTBUU C [6] wunm Jpyroil aTTeCTOBaHHOMN
METOOMKOHN TEINIOBU3UOHHON TUATHOCTHUKH.

IIpoTokon HOKeH COmepKaTh CIEAYIOLIYIO
UHPOPMALHIO:
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TexHu4yecKHe cpeacTsa

IIpodunaxkrTuyeckoe meponpusiTue

Pexomenayemas
NMEePHOAUYHOCTD

HelicTBuSI IpH 00HAPYKEHUH
HEHCIPABHOCTH

- HaWMEHOBaHWE W aapec OpraHU3alUH-
WCITOJTHATEJIS,

- HOMEp IHMIEH3UM U aKKpPeIuTalud Ha
NpOBeNeHHE NaHHOTO BHaa paboT ¢ ykazaHHeM
1aThl BBIAAYM, PErMCTPALIMOHHOTO HOMEPA,
HaMMEHOBAHUsI OPTaHa BbIIABIIETO JIUIEH3IUIO U
MPOBOUBIIETO aKKPEIUTAIIHIO, CpoKa
JICUCTBUS,

- HOMEp OT4YeTa, HOMEpP OSK3eMIULsIpa W ATy
(cpoku) mpoBeneHus padoThr,

- HauMEHOBaHHE OOCJIEIOBAHHOIO OOBEKTA H

€ero aapec;

- COHCOK WCHOJHUTEIEHM C  yKa3aHueM
KBaJH(puKauuy,

- MepeveHb CpEeICTB HU3MEPEHUI

UCMOJIB30BAHHBIX ~ TPH  OOCIENOBaHUH, C
yKa3aHUEM JaThl IOBEPKH,

- 1enb o0cenoBaHus (OnpeaeeHue MosKapHOn
OMacHOCTH) 1 00BeKTHI 0OcaenoBanus (yka3arb
KaKoe 3JIeKTPOOOOPYJOBAHNE 3IaHUs
MOJIBEPTaIOCh 00CIEIOBAHUIO);

- XapaKTePUCTHUKH OOBEKTOB 0OO0CI]IeIOBAHHSI
(cocrostame 3JeKTPOOOOPY IOBAHMH,
HamnpsoKeHUe, TOK HArpy3KHu U T.1.),

- pesynbTathl  oOcnemoBaHusl  (CTemeHb
nedexrHocTH (moxkapHOH OTACHOCTH),
TEPMOTPaMMbl M COOTBETCTBYIOLIHE UM
doTronszobpaxkeHusi, COUCOK AePEeKTOB IO
CTETNEHU X MOKaPHOIH OMacHOCTH).
Conep:kaHue MPOTOKOJIA MOKET JOTOJHATHCS B
3aBUCHUMOCTH OT 00cenyeMoro oObeKTa.
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TexHu4yecKHe cpeacTsa

IIpodunaxkrTuyeckoe meponpusiTue

Pexomenayemas
NMEePHOAUYHOCTD

HelicTBuSI IpH 00HAPYKEHUH
HEHCIPABHOCTH

PazBuBmmecst gedextsl U nmedekTel  Ha
HAYaJIbHON CTaaAMU Pa3BUTHS PEKOMEHAOBAHO
YCTPaHATb B XOJ€ IUIAHOBOTO OTKJIIOYEHUS
3JeKTPoOOOPYIOBAHUS.

B cayuyae oOHapyskeHUs 30HBI C aHOMAJBHBIM
MO’KapOOTNACHBIM TIOBBILIEHUEM TEMITEPATYPhI
MPOU3BECTU  AEHCTBUA 1o  pasgeny 4.3
HACTOSIIUX METOAMYECKUX PEKOMEH AL

DKcrulyaTupyemble
3IEKTPONPUOOPHI
3JIEKTPOYCTAHOBOUHBIE
U3IEIHsI

BusyanbHblit OCMOTP 3IEKTPONPHOOPOB u
3JIEKTPOYCTAHOBOUHBIX  HM3AEAHHA  (DJIEKTPUYECKHX
PO3ETOK).

He nomxuo ObITh nedopmanmm KOpIyca, W3MEHEHUs
[[B€Ta M OIUIABJICHHS] M3OJLILMH NMPOBOAOB MU IIHYPOB
NUTAHUS, CIIEIOB TeperpeBa (M3MEHEHHUsl I[BETa)
KOHTaKTOB.

He nomkHO ObITh MOBPEXIEHUS U3OJSALUH MMUTAFOIINX
MPOBOJIOB U IIHYPOB MUTAHMUS.

Poserkn nookHBI OBITH HANEKHO 3aKPEIUICHBI, He
IOJUKHBI ~WMETh  OIUIABIEHUH M MEXaHHMYECKHX
MOBPEXICHUM.

ITpoBepka COOTBETCTBUSI TAPAMETPOB NIEKTPONPHOOPA,
yYKa3aHHOW B MAapKUPOBKE MapamMeTpam 3JIEKTPHUUECKOM
CETH MO HATPSKEHUIO U TOKY.

Hcnonp30oBarh 3JEKTPONIPHOOP 1O HA3HAYCHHIO B
COOTBETCTBUH C HHCTPYKLHUEH 11O SKCIITyaTalluH.

Ilepen xaxxnbm
BKJIFOUCHHEM
3JeKTponpudopa
U BO BpeMsi
SKCIUTyaTalun

IIpn oOHapyXeHMH HEUCTPABHOCTH BBbIBECTH
pudop U3 SKCILIyaTaAIIH.

HpOI/ISBeCTI/I PEMOHT WUJIKM 3aMEHY HEUCITPABHOTO
3JIeKTPOOOOPYIOBAHUSI.
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3.3. JleidictBusi mnpu  OOHApPY’KEHHM  aBapHilHOIO0  peXUMa B
JIEKTPOOOOPYA0BAHUH

ABapHiiHbIid pekuM PadOThl AKCILTYaTUPYEMOTO JEKTPOOOOPYI0BAHUS MOXKET
OPOSIBJISTHCS B BUJEC CPaOOTKU anmaparoB 3JIEKTPUUECKON 3aIUThI CETH, U3MEHEHUS
[[B€TA TEPMOMHIMKATOPOB, OOHAPY>KEHHsI 30H AHOMAJBLHOTO HArpeBa 3JIEMEHTOB
ANEKTPOOOOPYNOBAHUS TIPU TEIUIOBU3MOHHOW JMArHOCTHKE, CPabOTKU JaTuyUuKOB
TepmocucteM. Kpome Toro, 06 aBapuitHoM peskume padoThl 3IEKTPONPAOOpa MOXKET
rOBOPUTH MOSIBIEHUE HA €r0 MOBEPXHOCTH, IIHYPE W BUJIKK MUTAHUS OILIABJICHUIA,
aepopMalui Kopnyca, BO3HUKHOBEHUH NTPpU padoTe HEXAPAKTEPHOIO LIyMa U 3araxa
IJTABSILIENCS U30JIALUH.

[Tpu3HaKK aBapuitHOTO pexrMa padoThl AAEKTPOOOOPYAOBAHUS U JEHCTBUS MTPU

X 00HAPY>KEHUU MPEACTABICHBI B TAOIMLE 4.
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Tabnuna 4
[Tpu3Haku aBapuitHOro peskuma padoThI NEKTPOOOOPYAOBAHHS U AEHCTBUS NPU MX OOHAPYKEHUH
IIpu3HaK aBapUHHOIO PeKHMA Bo3moskHas npuunHa Pexomenayemble AeHCTBUA
Cpaboran aBToMaTH4eckuii BbIKIrOYaTedb | KopoTkoe 3aMbIkaHHE B IIETIH. Oran 1.
Ileperpyska B nemnmu. - YCTAaHOBUTD KAKOH THII ammapara 3aiuThl CpadoTa (aBTOMaTHYECKUN
BBIKJIFOYATEb, YCTPOHCTBO  3amuThl  AuddepeHnnaspbHOro  TOKa,

Cpaborano yCTPOHCTBO 3aIUTHI | YTEUKa TOKA.

muddepeHaIbHOro TOKa

Cpaborano  ycrpoiicTBO  3amuThl  oOT | JlyroBoi

OYTOBOTO MPOOOst (MCKPEeHUsI) npoboii(TocienoBaTETbHBIH,
napajuieNbHbIA, HAa 3€MJIE0) WIN
UCKPEHUE.

Cpaborano  ycrpoiicteo  3amutel  oT | [lepenans! HanpsokeHUs

NepeHaNPSKeHUS

YCTPOWCTBO 3aIUUTBl OT NEPEHANpPsDKEHUs, YCTPOHCTBO 3aIlHUTHI OT
ayroBoro mpobosi (MCKpeHHs)) WM 1O KAaKOMy KaHally MPOU3OILIO
cpabaTeiBaHme, eciiu MPuOOP KOMOUHUPOBAHHBIH, T.€. OOBETUHSAET B cebe
nBa U OoJiee TUIA 3aIUTHI,

- YCTAaHOBUTBH OOCTOSATENBCTBA MPH KOTOPBIX MPOU30LLUIO OTKIIFOYECHHUE.
Uro mpou3ouuio mpen OTKIYeHHeM (TOAKITIOUEHHE WM OTKIFOYSHHE
noTpeOuTeNs, MepLaHue CBETa, aHOMaJlbHas paboTa 3JIeKTPOnprudOOPOB U
1.11.)7? Kakue Harpy3ku Obutd moAkIOueHbl U Obitn B padore? Korma u
CKOJIBKO pa3 cpabaThIBaiv armapaThl 3aIIUThI?

- TPOBECTH BH3YAJIbHBI OCMOTP 3JIEKTPOOOOPYAOBaHUS (IIHYPHI
NUTAHUS,  PO3ETKH,  BBIKJIKOYATENIH,  KOHTAKTHBIE  COEIUHEHHUS,
COCAMHHTENBHbIE KOPOOKH, 3JEKTPONpPUOOpPbI) HA HAIUYHE BHIUMBIX
MOBPEXKIACHUH (M3MEHEHHE I[BETa WM OIUIABJICHUE W3OJSIIHUU, CIIEIbI
TEPMHYECKOTO BO3JCHUCTBUSI B pe3yJbTaTe KOPOTKOTO 3aMbIKaHMUS,
UCKPEHUS, IEPETPY30K);

- €CIM TPU BU3YAJBHOM OCMOTpPE OOHApYXKEHBI MOBPEXKACHUS, TO

HEOOXOIUMO TPHUCTYNHUTh K YCTPAHEHUIO TPHUYHUH  BBIIBJICHHBIX
MOBPEKACHUN u PEMOHTY (3amene) MOBPEKAEHHOTO
3NIEKTPOOOOPYAOBAHUS,

- €ClM NPU BU3YaJbHOM OCMOTPE MOBPEXAEHHs He OOHApPYIKEeHbI, TO
HEoOXOIMMO MPENTH K dTany 2.

Ortan 2.

[IpoBeputsh HagIeXKALIY IO pabOTY ammapara 3alHThL.

- JUIl YCTPOWCTBA 3AIUUTHI OT MEPEHANPSDKEHUS M3MEPHUTh 3HAYCHUE
HanpsoKeHHsl nuTaroieil cetu. Ecnu 3HaueHne MUTAr0INero HanpsuKeHUsl
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IIpu3HaK aBapUHHOIO PeKUMA

Bo3moskHas npuuMHa

Pexomenayemblie aeicTBHs

CEeTH BBIXOJAMT 3a JHANa30H YCTABKH ammapara (HUKe HUXKHEro mpenesia
WIN BBIIIE BEPXHEro), TOo mpobiema B cetn. Eciy 3HaYeHHE MUTAOLIETO
HaNpsUKEHHs CeTH JISKUT B [IUANa3OHe YCTaBKH, TO almnapar 3allduThbl
HEHCIPaBEeH U ero HeoOXOIUMO 3aMEHUTb;

- AJIsl yCTpoiicTBa 3auThl Au((EepeHIHaIbHOTO TOKa B COOTBETCTBUN
co cranpaptamu [7, 8] B KOHCTPYKLHMH JOJUKHO OBITH MPEdyCMOTPEHO
TECTOBOE YCTPOHCTBO (KHOMNKA), KOTOpoe OOecreynBaeT MpPOBEPKY
paboTtocniocobHOCTH amrapara. Taxoke MO>KHO MIPOBEPUTH
paboTOCTIOCOOHOCTh YCTPOHCTBA € TMOMOIIBID NPUOOPOB TPOBEPKU H
U3MEpPEeHHsl TMapaMeTpPOB YCTPOWCTB 3aLIUTHOrO OTKJIOYeHus. Ecmu
anmnapar 3alUThl HEHCIPaBEeH, ero HeOOXOAUMO 3aMEHHUTb.

- [Js YCTPOWCTBA 3aIUTBl OT JYyroBoro mnpo0osi MpOBEPUTH
paboTOCTIOCOOHOCTR armapaTa B COOTBETCTBUM C MHCTPYKIMEH 3aBOna-
u3roroputenss. Hampumep, ¢ TMOMOIIBIO TECTOBOTO  yCTPOMHCTBA,
BXOJALIEr0 B KOMIUIEKT MOCTaBKM MpUOOpa, MPU MOMOIIM TECTOBOI
KHOMKU U T.A. Ecnm anmapar 3amuthl HEHCIpaBeH, ero HeoOXOIMMO
3aMEHHTb.

- ISl aBTOMATHYECKOTO BBIKJIFOUATEJS TPOBEPUTDH PAadOTOCTIOCOOHOCTH
MeXaHu3Ma pacuerneHus. B3pecTu aBTOMaTH4EeCKUIN BBIKIIIOYATEb PYKON
U MOCJe OTKIOYUTh ero. [Ipu OTKIHOYEeHHH AOJKEeH OBITh ClIbIIEH
XapaKTEePHBIN IIETYOK.

Ecnu amnaparbl 3JeKTPHYECKON 3alUThl UCIPaBHBI, TO HEOOXOAUMO
NEepenTH K dTamy 3.

Otan 3.

[IpoBepka MPUCOETUHEHHBIX HATPY30K (3JIEKTPONIPUOOPOB).

- MPUCOEAMHSTH K OJJICKTPUYECKOW LIeMU MOOYEPEeAHO IO OTHOMN
HarpysKe, KOHTPOJIUPYsi cpabaThIBaHHs allNapaToB 3aIlUThI,

- MPH BbISIBJICHUM HArpy3KH, BbI3BIBAIOLIEH CpabaThiBaHHE armapara
3aLIUThI, BBIBECTH HATPY3KY U3 IKCILTyaTALIUH.

Pe3ynbpTaThl MpOBEpPKH, a TaK»Ke BCE MPOBEACHHbIE NPO(UIAKTUIECKUE
U PEMOHTHBIE pabOTh! TOJKHBI ObITh 3a()UKCHPOBAHBI B JKypHAJIE.
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IIpu3HaK aBapUHHOIO PeKUMA

Bo3moskHas npuuMHa

Pexomenayemblie aeicTBHs

TepMOI/IHI[I/IKaTOp HU3MCHUJI LIBET

Ileperpyska uenu.
TInoxoi KOHTAKT.

- BeiBecTu 351ekTpooOopyaOBaHNE U3 SKCILTyaTaluY,

- YCTaHOBHUTb OOCTOATENBCTBA, NMPH KOTOPBIX IMPOU3OLIEN IEPerpeB
(xakue Harpy3Ku ObUTH NOAKIIOUEHBI 1 ObUTH B padoTe, MPU BO3MOKHOCTH
U3MEPUTD MPOTEKAOLTHIA TOK C LENIBIO BBISIBICHHS IEPErPY3KH).

- TIPOBECTH BU3YAIBHBIH OCMOTP 3JIEKTPOOOOPYAOBaHUS, HA KOTOPBIN
HAaHECEH TEPMOMHIMKATOP HAa HAJIMYME BUAUMBIX ITOBPEXKICHUM
(M3MeHeHHe [BeTa WM OIUIABJICHHE HW3OJBILUH, CIIEAbl TEPMHUYECKOTO
BO3ACUCTBUSI B  pe3yJbTaTe KOPOTKOTO  3aMBbIKaHMS, HCKPEHHs,
neperpy3oK);

- €CJIM TPU BHU3YAJIbHOM OCMOTpPEe OOHApYKEHbI IMOBPEXKIEHHS, TO
HEOOXOIUMO TPHUCTYNHUTh K YCTPAHEHUIO TMPHUYHUH  BBIIBJICHHBIX
MOBPEKACHUM u PEMOHTY (3amene) MOBPEXAEHHOTO
3NIEKTPOOOOPYAOBAHUS,

- €CIIU TNPH BU3yaJbHOM OCMOTpE IOBPEXKIEHUs HE OOHApPy>KEHBbI —
NPOBECTH OLIEHKY €ro COCTOSIHUS M BBINOJHHUTb NPOPHUIAKTHUECKHE
padoTsr;

- YIAJIHUTh CTAPBId TEPMOUHAUKATOP U HAHECTHU HOBBIH.

B oxypHanme ykasaTb nary OOHapyXXeHHs TMeperpeBa, MPHUYHHY,
NpOBENEHHbIE Pa0OTHl (PEMOHT, 3aMeHa, mpoduakTuueckue paboThl),
7IaTy HAHECEHUS HOBOTO TEPMOHMHIUKATOPA, COCTOSIHHE HOBOTO
TEPMOUHINKATOPA (LIBET, TPAyHPOBKA H.T.IL.).

ITonyueH curnan noxapHOW OMACHOCTH OT
TEPMOCHUCTEMBI

Ileperpy3ka.
I1n0xX0M KOHTAKT.

B cnyuae nosydeHust curHana o neperpese:

- YCTA@HOBUTb MECTO, I’IC MPOU3OLLIO Cpa6aTbIBaHI/Ie JaT4yHKa,

- 3adukcUpoBaTH B IKypHAJE BpeMs, MECTO U HANMEHOBAaHUE
3JIeKTPOOOOPYIOBaHHSI, HA KOTOPOM MPOU3OLLIO CpabaThIBAHHE,

- MpPOU3BECTH OCMOTP OOOpyIOBaHHs, IO TMPUYMHE KOTOPOTO
POU30NLIO cpabaThIBAHUE CUCTEMBI,
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IIpu3HaK aBapUHHOIO PeKUMA

Bo3moskHas npuuMHa

Pexomenayemblie aeicTBHs

- MO pe3yjbTaTaM OCMOTPA, B Cly4ae BbISIBJIEHUS HEUCIPABHOCTH,
NPOBECTH  PEMOHT, TEXHMYECKOe OOCHyKMBaHWE HIH  3aMeHY
3NIEKTPOOOOPYAOBAHUS,

- Ipu HeO6XOI[I/IMOCTI/I 3aMCHUTH AATUYUK C COOTBeTCTBYI'OH_[eﬁ OTMETKOU
B JKypHaJe.

IIpu MIPOBEIECHUU TEIUIOBU3UOHHOMN
IUarHOCTUKH  OOHApy>XeH aHOMAJbHBIH
Harpes 3JIEMEHTa 3JIEKTPO0OOPYAOBAHUS

Ileperpy3ka.
I1n0x0M KOHTAKT.

nedexra
BBIBECTU u3

I[Ipn  oOHapyXeHHWH  aBapUIHOrO  TOXKAPOOIACHOTO
anekTpoodOpyioBaHHE  HEOOXOIMMO  HEMENJIEHHO
SKCIUTyaTalluU U TPOBECTH PEMOHTHBIE PabOTHL

Ilocne ycrpaHeHuss HEHCHPABHOCTEH, MPUBEAIINX K BO3HUKHOBEHHUIO
nedexra, PEKOMEHAYeTCsS TPOBECTH TOBTOPHOE TEIMJIOBH3HOHHOE
o0cenoBaHue JAHHOTO OOBEKTA.

Pe3ynbraThl MOBTOPHOM AMArHOCTUKH 3aHECTU B MMPOTOKOJI C YKa3aHUEM
MPOBEJCHHBIX PEMOHTHO-TIPOPUITAKTHUECKHIX padoT.

PexomeHnayercss  mpoOBOAWTH  BHEIUIAHOBYKD  TEIJIOBU3HOHHYIO
OUATHOCTUKY OTHENBHBIX 3JIEMEHTOB JJIEKTPOOOOPYNOBAHUS TIOCTE
Ka)KJIOr0 UX PEMOHTA UJIH 3aMEHBI.

PesynpTaTel BHEIUIAHOBOM OMArHOCTUKH 3aHOCATCS B MPOTOKOJ C
yKa3aHUeM MPUYHHBI O0CIICIOBAHHSI.

IIpu pabore »snekTpudeckoro mnpudopa
HaOJTIOIAeTCsT HE XapaKTePHBIN IIyM, 3amax
TJIABSILIEACS U30JSILUU.

Ilepenanb! HaNPsKEHUS.
Hapymenune
SKCIUTyaTaLuH.
HeucnpasHocTb
anekTponpudopa

npaBu

OTKIIFOYUTB 3JICKTPONPHOOP OT CETH.

OcmoTtpers npubOp Ha HATMYME HEUCIPABHOCTEH (OIUIABJICHHE WU
MOBPEXKACHUE M3OJSIUN MHUTAKOMIEro IIHypa, AedopMaiust kKopmyca H
T.0.).

IIpu oOHapy KeHNN HEUCTIPABHOCTH BBIBECTH MTPHOOP U3 SKCILIyaTaALIUH.

ITpon3BecTH PEMOHT HJIH 3aMeHY Mpubopa.
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3aKkJIYeHne

JI1st IOBBILIEHNS! YPOBHS MOXKAPHOH O€30MaCHOCTH OOBEKTOB JKUJIOTO CEKTOPA U
OOIIECTBEHHBIX 3AaHUI HEOOXOAUMO MPOBEACHUE MEPOMPUSATHI MO MPOPUIAKTHKE
MOXKapOB OT AJIEKTPOOOOPYIOBAHMSI HA OCHOBE COBPEMEHHBIX BO3MOKHOCTEHN BEICHUS
MOHUTOPUHIA  COCTOSIHUS ~ MOKapHOH ~ O€30MacHOCTH,  AKCIUTyaTHPYEMOTo
3IEKTPOOOOPY TOBAHUSI.

K HUM OTHOCHTCS CHUCTEMaTWYECKUH MOHUTOPUHI MOKApHOH Oe30macHOCTH
AKCIUTYyaTUPYEMOTO JIEKTPOOOOPYNOBAHUS KUJIBIX M OOLICCTBEHHBIX 3AaHUil C
NPUMEHEHUEM COBPEMEHHBIX TEXHUYECKMX CPEACTB, a MMEHHO TEIUIOBU3MOHHAS
JMArHOCTHKA, TPUMEHEHNE TEPMOMHIMKATOPOB /IS BHISIBJICHHS aBapUITHBIX yU4aCTKOB
AJIEKTPOYCTAHOBOK. Tarkke HEOOXOAMMO BHEAPSATh B IIMPOKYH) MPAKTUKY HOBBIC
anmaparbl 3alUThl AEKTPUUECKUX CETCH — YCTPONCTB 3alMTHI OT AYTOBOTO MPoOos U
nepeHaNnpPsKCHUS.

C Uenpl0 TOBBINICHUS MOXApHOW  OE30MAaCHOCTH  IKCITyaTUPYyEMOIO
ANEKTPOOOOPYNOBAHUS SKWJIBIX W OOIIECTBEHHBIX 3JaHUH, MPOPUIAKTUUYECKUM
OCMOTpaM JOJKHBI MOJIBEPTaThCsl BCE DJIEMEHTHI AJIEKTPOYCTAHOBOK.

Metoa mnpoPUAAKTUKA JO/DKEH BBIOMPATBCS MCXOMAS U3  TEXHUUYECKHX
BO3MO>KHOCTEH, ya00CTBa BEACHHS OCMOTPOB M O€30MACHOCTU OOCIYKMBAIOIIECTO
nepcoHana. BO3MOXKHO NPUMEHEHHME pa3HBIX METOJAOB HA OJHOM OOBEKTE, B
3aBUCUMOCTHU OT KOHCTPYKIMH U YCAOBUMA IKCIUTyaTaI|H.

CoueraHne HECKOJIBKUX METOI0B MPOQUIAKTUKHN TO3BOJISIET O0see 3PPEKTUBHO
MPOBOJIUTH NPOPUIAKTUKY MOKAPHOM O€30MACHOCTH HJIEKTPOOOOPYI0BAHU S KUJTBIX U
OOLIECTBEHHBIX 3/1aHUH.

[TpuMeHsiE COBOKYMHOCTh PA3IMYHBIX METOJOB MOXKHO MOCTPOMUTH CHCTEMY
MOHUTOPUHIA M NPOQUIAKTUKKA TOXKAPHOW O€30MacHOCTU JKCITyaTUPYEMOIo
ANEKTPOOOOPYNOBAHUS, OTPAKAKOUIYID COCTOSHUE MOXKApHOH  O€30MacHOCTH

ANIEKTPOYCTAHOBOK M MO3BOJISIIOLLYIO OCYLIECTBIISTE €r0 NPO(PUIAKTUKY.
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[MpnnoxeHne

OnucaHne TEXHUYECKUX CPEACTB NPeaynpexaeHns n npohunakTmku
MoXapoB OT 3/1eKTPo06OPYyA0BaAHUS

ABTOMaTMyeckune Bolknoyatenun (AB)

ABTOMaTUYECKUI BbIKIOYaTENb WAM  MpOLWEe T[OBOPS «aBTOMaT» - 3TO
KOMMYTaLWOHHbIW annapar, npejHa3HavyeHHbIA 419 3alnTbl 3/1EKTPUYECKOI CeTn oT
CBEPXTOKOB, T.e. OT KOPOTKNX 3aMblKaHWN 1 Neperpysok.

ABTOMaTUYeCKNE BbIK/IOYATENN ObIBAKOT C 3/IEKTPOMArHUTHbLIM pacuenuTenem
3alMLLLAOLWLUM 3NEKTPUYECKYIO Lernb OT KOPOTKOTN0 3aMblKaHUA U1 KOMOWUHMPOBaAHHBIM
pacuenutesieM — Korga AOMNOMHUTENbHO C 3NeKTPOMarHUTHLIM pacuennTenem
NMPUMeHsAeTCS TeNnI0BON pacuennTenb, 3almwatoLmii Lenb oT NneperpysKku.

13

12

1,2 - BUHTOBbIE KNIEMMbl AN NOAKNIOYEHNSA;3 - NOABUXHbIA KOHTAKT; 4 - HENOABUXHbIA KOHTAKT;
5 - pyroracutenbHasa Kamepa; 6 - TM6KUN NPOBOAHUK (MPUMEHSAETCA ANA COELUHEHUSA MOABVKHbIX
yacTeil aBTOMATMYeCKOro BblK/Al4YaTensa); 7 - KaTywKa 3/1eKTPOMArHUTHOro pacuenutens; 8 -
CepAeyYHUK 3eKTPOMarHMTHOro pacuenutens; 9 - TennoBOW pacuenuTenb (bumeTannmnyeckas
nnactaHa); 10 - mexaHu3M pacuenutens; 11 - pykoaTKa ynpaBneHuda; 12 - dukcaTtop (gnsq

KpenneHnsa aBTomaTta Ha D IN-peiike); 13 - kopnyc.

PucyHok 1.YcTpoincteo AB € KOMOUHMPOBaHHbLIM pacLennuTenem
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B cootBercTBUM ¢ TpeboBanusmu riasel 3. 11TV D, CIT 256.1325800.2016, CII
31-110-2003 OBITOBBIE SJEKTPOCETH JNOJDKHBI OBITh 3aMIIEHBI OT KOPOTKHX
3aMBIKAHUN W Teperpy3ku. [1ooTomMy M 3alMThl AJIEKTPONPOBOAKH IKWIBIX H
OOLICCTBEHHBIX 3/JaHUN CJIENYyEeT MNPUMEHATH ABTOMATbl C KOMOMHMPOBAHHBIM
PaCLETIUTENIEM.

B aBTOMaTM4eCKOM BBIKIIIOUYATENE, 34 3AIUMTY LENUA OT KOPOTKUX 3aMbIKAHUN
OTBEYACT JICKTPOMATHUTHBIN pacuenuTesb. OH COCTOMT U3 KATYIIKK C HAXOASAIIUMCS
B €€ ILEHTPE CEPACYHMKOM, YCTAHOBICHHBIM HA CIEUUAIBHON MPYKUHE.
B HopmansHOM pexume paboThl, TOK, MNPOXOAS MO KATYIIKE CO3JacT
BIEKTPOMArHATHOE TIOJIE KOTOPOE MPUTATMBACT CEPACYHUK BHYTPh KATYIUKH.
Cunbl  3TOr0  3AEKTPOMArHUTHOIO TOJS  HEAOCTATOYHO 4YTOOBI  MPEOAONIETH
CONMPOTHUBJICHUE TPY>KMHBI, HA KOTOPOW YCTAHOBJIEH CepAcYHUK. [Ipm KOpPOTKOM
3aMBIKAHUM TOK B JJIEKTPUYECKON LEMM MIHOBEHHO BO3PACTACT IO BEIWYHMHBI B
HECKOJIBKO pa3 NPEBBIIANOIICH HOMMHANBHBIA TOK AB, 3TOT TOK KOPOTKOIoO
3aMBIKaHUS, TTPOXOJAS MO KATYLIKE SJEKTPOMATHWUTHOTO PACLENUTENS YBEIMYUBACT
BIEKTPOMArHATHOE TOJIE BO3ACHCTBYIOMIEE HA CEPACUHUK 10 TAKOH BEJIMYMHBI, YTO
€ro CWJIBl BTSTMBAHUS XBATACT HA TO YTO Obl MPEOAOIETh COMPOTHUBIICHUE MPYKUHBI,
NEPEMEIA’ICh BHYTPb KATYLIKM CEPACYHMK PA3MBIKACT MMOABWIKHBIA KOHTAKT
ABTOMATUYECKOTO  BBIKIOUATENs, o0ecTouMBasi  LENb.  ODJICKTPOMArHUTHBIN
pPacLEenUTENb OTKITFOYAET JIEKTPUYECKYIO LETb 3a JOJU CEKYHIBL.

3amuTy SIEKTPUYECKOW MLEeMM OT MNEPErpy3kd OOECHedrMBacT TEMJIOBOM
pacuenuTeNb ABTOMATUYECKOTO BBIKJIFOUATETIS.

[leperpy3ka MOXET BO3HUKHYTh MPU BKITFOUEHUH B CETh AJIEKTPOOOOPYAOBAHUS
001IeH MOIIHOCTBIO MPEBBIIAIIEH TOMYCTUMYIO HArpy3Ky [Uisl JAHHOH CETH, 4TO B
CBOK 0YEpEap MOXKET NMPUBECTA K MEPETPEBY NMPOBOAOB PA3PYIICHHUI W30JSALUN
BIEKTPONPOBOAKH U BOSHUKHOBEHMIO TI0KAPA.

TennoBoii pacuenuTenns NPEACTABISAET COO0H OMMETAIMYECKYIO MJIACTHHY, T.€.
OH COCTOMT M3 JBYX CHASHHBIX IUIACTMH M3TOTOBJIEHHBIX M3 Pa3HBIX METAIIOB,
UMEIOINX Pa3HbIA KO3((PUIMEHT paCIIMPEHNS IPU HATPEBE.

[Ipn mpoXOokKACHHH MO OMMETAITMYECKONW IMJIACTUHE TOKA MPEBBILIAKOIIETO
HOMUHAJIBHBIA TOK AB 1u1acTHHa HarpeBaeTes, Mpy 3TOM OJMH METAIUT PACLIUPSETCS
OBICTpEE APYroro. OTO MPUBOAWAT K HMCKPUBICHUID OMMETAJUIMYECKOW TITACTUHBI.
[Ipy HWCKpPHUBIEHMM OHA BO3ACHCTBYET HA MEXAHU3M PACLEIUTENS, KOTOPBIHA

Ppa3sMLBIKaCT MOJABU>KHBIA KOHTAKT.
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Bpemss cpalareiBaHus TEMJOBOTO PACLHECHMTENS 3aBUCAT OT BEIMYHUHBI
MPEBBILICHUS TPOTEKAIOIIETO B IEMH TOKA HAJ HOMUHAIBHBIM TOKOM AB. Uewm OoJbIiie
ATO MPEBBIIIEHUE, TEM OBICTPEE cpadoTaeT PaclEnUTENb.

TokM YyCTaBOK aBTOMATMYECKUX BBIKIIFOYATECH, CIyKalUX JJIsS 3allAThl
OTJIEIBHBIX YYACTKOB CETH, CJICAYET BHIOMPATh MO BO3MOKHOCTH HAUMEHBIIUMHU T10
PacyeTHBIM TOKAM 3THUX YYaCTKOB WJIM IO HOMUHAJIBLHBIM TOKAM AJICKTPOINPUEMHHUKOB,
HO Tak, 4YTOObI ammapaThl 3allMThl HE OTKIIOYAIA 3JICKTPOYCTAHOBKH MpHU
KPaTKOBPEMEHHBIX NEPErpy3kax (MyCKOBbIE TOKH, MTUKH TEXHOJIOTUYECKUX HATPY30K,
TOKHU MPH CaMO3aNyCKe U T. II.).

Cnenyer oOpamaTh BHUMaHUE Ha MAPKUPOBKY U XapakTepucTuku AB.

B MapkupoBKe yKa3bIBAKOTCA:

- MOJIETb ABTOMATHYE€CKOTO BBIKJTFOYATENS,

- HOMAHAJIBHBIN TOK - MAKCUMAJIBHBIA TOK JJIEKTPUUYECKONA CETH, IPH KOTOPOM
ABTOMATUYECCKUH BBIKIIOYATEh CHOCOOEH IIUTENBHO paboTarh O€3 aBapuiHOIO
OTKJIFOUCHUS ienu. CTaHAapTHBIC 3HAYCHUS HOMUHAIBHBIX TOKOB aBTOMATHYECKHUX
BBIKJTIOUATENICH JJIs ceTel JKUIbIX U 00IIeCTBEHHLIX 3aanuii: 10, 16, 25, 32, 40, 63 A;

- HOMUHAJIbHOE HAMPSOKCHHUE - MAKCUMAJIbHOE HANPsKEHUE ceTH B Bonbrax, Ha
KOTOPOE PACCUMTaH aBTOMATHUYECKUIN BBIKITIOUYATENb,

- MpeAesibHAs OTKIHYAKOIIAs CIOCOOHOCTh AaBTOMATHYECKOIO BBIKITFOUATENS -
MaKCUMaJIbHbI TOK KOPOTKOrO 3aMblkaHHMs B AMIEpaxX, KOTOPbIA CIOCOOEH
OTKJIFOUMTh JaHHBIH AB cOXpaHWB MpW 3TOM CBOKO pabOTOCHOCOOHOCTh. B ciyuae
MPEBBIICHUS TOKOM KOPOTKOTO 3aMbIKaHWSl 3HAUCHUS YKAa3aHHOW MNpEAeIbHON
OTKJIFOYAKOUIEH CNOCOOHOCTH BO3HHUKAET BEPOSTHOCTH OIJIABJCHUS TMOJABUKHBIX
KOHTakTOB AB u ux mpuBapuBaHus Ipyr K Apyry, T.€. Beixoaa AB u3 crpos.

- XapakTepucTHKa cpadaTbiBaHUs - OMNPEIACISET AMANA30H CcpabaThIBaHUs
3JeKTpOMarHuTHOro pacuenutens AB. Xapaktepuctuka cpaOaTbiBaHUsS HMEET
OykBeHHOE O0O3HaueHue. [l 3amuThl  DJIEKTPUYECKUX CETEH KWIBIX U

OOLIECTBEHHBIX 3/1aHUi Yanle Bcero npumeHstores AB ¢ xapakrepuctukamu B, C, D.
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PucyHoK 2. NMpumep mapknposkun AB

[vana3oHbl TOKOB MPHOBEHHOrO  pacLenfieHMss B 3aBMCMMOCTM  OT
XapaKTepPUCTUKN cpabaTbiBaHMS B COOTBETCTBUM ¢ [12] npeAcTaBneHbl B Tabnumue 5.

Tabnuua 5
[nanasoHbl TOKOB MFTHOBEHHOTO pacLen/ieHns
XapaktepucTumka cpabarblBaHUS [vanasoH
(tun AB)
B Cabiwe 3 /H A0 5 /H BKNKOYNTENBHO
C Cabiwe 5 /H a0 10 /H BKNKOYNTENBHO
D Csbiwe 10 /H o 20 /H BKNKOYNTENBHO

/H - HOMUHaNbHbLIA TOK AB.

BblGOp aBTOMATUYECKOrO BbIK/OUATENS OCYLIECTBASETCS MO Chedyowum
napameTpam:

- M0 KONMYecTBY MnontocoB. OHO- U ABYXMOMOCHble AB npumeHsoTca Ans
0AHOo(ha3HOI CeTn, a TpexX- U YeTbIPeXMNONOCHbIE AB - B TpexdasHoii ceTu;

- N0 HOMMWHaNIbHOMY HanpsikeHuto. HoMuHanbHOe HanpshkeHue AB [0/KHO
6bITb 6O/MblUE UIN PABHO HOMMWHANILHOMY 3HAYEHWIO HaMPsSHXKEHUN 3aliULLLaeMOA UM
Lenu;

- M0 XapaKTepucTuke cpabaTbiBaHUS. XapaKTepUCTUKY cpabaTbiBaHus AB
MOXHO Bbl6paTb cOrnacHo Tabnuue 5;
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- 10 HOMWHaNLHOMY TOKY. OnpeaennTh HEO6XO0ANMbIA HOMUHANbHBIA TOK AB
MO>HO MO MOLLHOCTU WK MO CEYEHUIO XN Kabens.

YcTpoicTBa 3alMTHOIO OTKNOYeHNS anuddepeHumnansHoro Toka (YA4T)

YCTPOACTBO 3alMTHOrO OTKMOYeHUs AnddepeHUnansHoro Toka WA, Kak
4acTo roBopsT, «¥30» - 3T0 KOMMYTALMOHHbIA annapaT, npegHasHayeHHbI ans
3allMThl 3N1EKTPUYECKON LiENn OT TOKOB YTEUKN.

PucyHok 3. MpuHumn pa6otel YAT

TOK yTeuku - 3TO TOK, MPOXOASALMIA MO HeXenaTeNbHbIM, B HOPMasbHbIX
YCNOBUSAX IKCNyaTauuu, NPoBOASLIUM NYTAM.

B HOpPManbHOM pexume paboTbl 3MEeKTPOYCTAHOBKMW, 3MEKTPUYECKUA TOK
NpoTeKaeT uyepe3 MNPOBOAHUKM BHYTPU Hee, KaK MpeAyCMOTPEHO KOHCTPYKLMEN.
OT Apyrux TOKOMPOBOASALIMX 3/1eMEHTOB KOHCTPYKUMM (MeTan/imyeckue Kopnyc,
pama, Kapkac), NPOBOAHWKM OTAEeNEeHbl W30NALUWEN, CONPOTUBNEHWE KOTOPOW He
MO3BONSAET CO3/aTh 3/IEKTPUUECKYIO LIENb.
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PucyHok 4. lNpumep KOHCTpyKuun YOT

Ecnm no Kakon-1o npuyunHe (NOBpeXAeHWe, BMaXXHOCTb, TOKOMPOBOAALLAS
Mblib U T.M.) COMNPOTUB/IEHNE W30NALUUN YMEHbLLUWUIOCH, Ha KOpnyce Wan Apyrux
TOKOMPOBOAALLMX 3/1IEMeHTaxX YCTaHOBKM nosBnserca noteHyuan. Cam no cebe ToOK
YTeUYKN He BO3HMKHET, HEOOXOAUMO CO34aTb LeMb, COEAMHAOLWYIO 3NeKTPUYECKU
npubop C NoTeHUMANIOM Ha KOpryce C 3eMJiel UNM HenTpanbio. 34ecb BO3MOXHO
HEeCKO/IbKO BapnaHTOB.

B nepsom cny4ae, KOpNyc 31eKTPOYCTaHOBKMW, HanpumMep, 6bITOBON TEXHUKMU,
KacaeTcsi MeTa//IMYecKoro npoBOAHUKA, MMEIOLWEro KOHTaKT C 3emieid. B Touke
KacaHua 3aMblKaeTcs Lenb, M BO3HMKAeT TOK YTeyku. ECNM KOHTaKT LOCTAaTOYHO
HafleXXHbI, TO CWfla TOKa BO3pacTeT A0 nopora cpabaTbiBaHWA aBTOMATUYECKOro
BbIK/IlOYATENA B LWMUTKe nuTaHuda. [lpy cnaboM KOHTaKTe MOXET BO3HUKHYTb
NCKPEHWe, NIOKa/lbHbIA HarpeB TOYKWM KacaHWsi, YTO MPUBOAUT K ONNAB/IEHUD U
AanbHelWemMy NOBPEXAEHUIO N30/1ALUN MPOBOLOB, BO3rOPaHMIo 1 NoxXapy.

B [apyrom cny4yae, KOpnyc 3/1eKTPOYCTAHOBKM He WMeeT KOHTaKTa ¢
3a3eM/IEHHbIMM MpeAMeTaMn U caM He 3a3emsieH. [pyM KacaHWMWM BHELWHUX MaHenen
4ye/lI0BEKOM, BO3HMKAET Harpyska, T.K. Te/i0 Ye/l0BeKa ABNAeTCA NPOBOAHUKOM, U Yepes
Hero npoTekaeT 3N1EKTPUYECKUI TOK. [MOCKONbKY COMPOTMBIEHME Tena 4esioBeka
BE/IMKO, CM/la TOKA HeloCTaTOuYHa A/19 cpabaTbiBaHUA aBTOMAaTUYEeCKOr0 BbIK/KOYaTeNA
B LLMTKE NNTaHMA N YeNI0BEK MOJyYaeT 3N1EKTPOTPABMY BNIOTbL [0 NEeTaNbHOro Ucxoja.

Takum o6pasom, YAT ob6ecneyumBaeT 3allUTy YeNOBEKa OT MOpaKeHus
3NEKTPUYECKNM TOKOM U 3aLLUTY OT NOXapos.

MpuHumn penctena YAT cnepytouwmid. FNpu HopmanbHOM pexume paboThl
Llenn, Koraa nofBuxHble KOHTaKTbl Y AT 3aMKHYTbI, NPAMOIA TOK OT (pa3HOro nposoja
NMPOXOAUT Yepe3 marHutTonpososd YT, 3aTemM yepe3 Harpysky, B KayecTBe KOTOPOW
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BBICTYNIAIOT, MOJKIOYCHHBIE SJIEKTPONIOTPEOUTENN U BO3BPAILAETCS OOPATHO B CETh
[0 HYJICBOMY MPOBOAHUKY, TaK K€ Yepe3 maruutonposoa YT, npu 3TomM BEnmuyruHa
00paTHOro TOKA paBHA BEJIMYMHE MPSMOTO TOKA.

[Ipsimoii TOk npoxons yepe3 marHuTonposoa YT co3gaeT B HEM MarHUTHBII
NOTOK, B CBOIO 04Yepeab OOpaTHBIN TOK TAK K€ CO3AACT B MATHUTOMPOBOIC MarHUTHBIN
ITIOTOK TAKOM K€ BEJIMYMHBL, HO TaK KaK HAIPABICHUE TOKOB MPOTUBOIMOJIOXKHO, TO U
CO3/1aBacMble UMW MArHUTHBIE MMOTOKHA MPOTHUBOIOIOKHBI, T.€. MArHUTHBIE MTOTOKU
HaIpaBJIEHbl BCTPEYHO 10 OTHOLIEHHUIO APYT K APYTY U COOTBETCTBEHHO, IIPU PABHBIX
3HAUEHUSX MPSAMOTO U 0OPaTHOTO TOKOB, YPABHOBEIIMBAKOT APYT APYra, B pe3yabTare
Yero CyMMAapHbIi MarHWTHBIA MOTOK B MAarHUTOINPOBOAE paBeH HYIIO. Tak Kak
CYMMAapHbIA MarHWTHBIA TOTOK B MAarHUTOMPOBOAE OTCYTCTBYET (PABEH HYIIO), BO
BTOPUYHONH OOMOTKE TOK HE WHAYKTHpPYyeTCsA. [IOABMXKHBIE KOHTAKThl 3aMKHYTHI,
ANEKTPUYECKAs LENb BKIOYECHA U HAXOAUTCS B HOPMAJBHOM PEKAME PaOOTHI.

Ecimi B 0THOM M3 3JIEMEHTOB BIEKTPUYECKON L€ BOZHUKAET YTEYKA TOKA, TO
YacTh AIEKTPUYECKOr0 TOKA HAYMHAET IIPOTEKATH N0 HEYKEIATEIIBHOMY ITPOBOAALIEMY
nytd. [Ipm 3TOM, 4acTh TOKa BJIEKTPUYECKOM Lenu, mocTynarmas oT (pazHoro
npoBoAa He OyJIET BO3BpAllaTbCd B CETh, a MNPOXOAS MO HEXKETATEIbHOMY
OPOBOASAMIEMY MYyTH OyAeT yxXoauTh B 3emito. ClenoBarenbHO, OOpaTHBIA TOK,
KOTOpBI OyAeT BO3BpallaThes B ceTh uepe3 marautonpood YT no HyneBomy
OPOBOAY, OYAET MEHBIIE MPAMOrO TOKA, MOCTYMAKOMIETO B CETh, COOTBETCTBEHHO U
BEJIMYMHA MPSAMOr0 MArHWTHOTO MOTOKA CTAHET OOJIbLIE BEJIMYMHBI OOPATHOIO
MarHUTHOIO TOTOKA, B pe3yJbTare 4ero B maraurtonposoae YT cymmapHsbii
MAarHMTHBIN MOTOK YK€ HE OyJET paBEH HYJIO.

Bo3HHMKIMI cyMMapHBIif MAarHUTHBIN OTOK WHAYKTUPYET DIEKTPUYECKUNA TOK
BO BTOPUYHON OOMOTKE, KOTOPBIA MPOXOAS YEPE3 MArHUTORICKTPHUYECKOE PEIIE
OPUBOJUT €ro B padoTy, a OHO, B CBOIKO OUYEPE/Ib, PA3MBIKACT MOJBUKHBIE KOHTAKTHI
OTKJIFOYAst DJIEKTPUYECKYIO LIETb.

YCTPOICTBO 3aIIMTHOTO OTKIHOYCHHS TU(DPEpEHINATBHOTO TOKA HMMEET B
o0uxoAe W JApPYrue Ha3BaHUs, Hampumep, AUPPEepeHUMATBHBINA BBIKITIOYATED,
ABTOMATUYECKUI BBIKIHOYATETb AUPPEPEHUMATBHOIO TOKA, YCTPOUCTBO 3alIMTHOIO
OTKIIFOUEHUS. Takke B pa3MyUHbIX JOKYMEHTaX BCTPEUAKOTCS pa3Hbiec aOOpeBHATYPHI
naHHoro ycrpoicrsa, Hanpumep, AB/[T B I'OCT IEC 61009-1-2020, BAT B I'OCT
[EC 61008-1-2020; YAT B CI1256.1325800.2016; Y30 B ITYD 1 CII 31-110-2003.
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OcCHOBHBIMM XapakTepucTukamu Y T sBistoTCS:

- Tun. B 3manusax Moryt npuMeHsTecs YT Thma « Ay, pearupyronme Kak Ha
MEPEMEHHBIC, TAK U HA MYJILCUPYIOILME TOKK YTEUKH, WK TUMA «ACy, pearupyromume
TOJIBKO HA NMEPEMEHHBbIE TOKA YTEUKH. MICTOUHMKOM NyJIbCHPYIOLIETO TOKA YTECUKU
MOTYT SIBJIATBCSI CTUPAJIBHBIE MAILIMHBI C PETYJSITOPAMU CKOPOCTH, PETYJIMPYEMBIC
MCTOYHHKH CBETA, MEPCOHATIbHBIE KOMIIBIOTEPHI U .

- HOMHHAJIBHBIA TOK - MAaKCUMAJIbHBI TOK npu kKotopoM Y /T cnocoOHO
JUTATENBHO pab0TaTh, HE TEPSsI CBOKO pab0TOCIOCOOHOCTh. CTaHIAPTHBIMU, HAMOOJIEE
4acTO MCIOJB3YEMBIMU 3HAYEHUSIMU HOMUHAIBHBIX TOKOB Y /[T, MCIOJNIB3yeMBIX B
AJIEKTPOYCTAHOBKAX JKHUJIBIX W OOLIECTBEHHBIX 31aHuid semstotes: 10, 16, 25, 32, 40,
63A;

- i depeHIHATBHBIA TOK - MUHUMAIBHBIA TOK YTEUKH, mpu KoTopom YT
MPOU3BEET OTKIIFOUCHHUE AEKTpUUeCKoid ienu. Jnddepenumanbablii TOK — 3TO OaHA
13 IM1aBHBIX Xapakrepuctuk YT,

- HOMUHAJIBHOE HAMPSHKEHUE — HAMPSDKEHHUE ceTH npu koTopoM Y IT cnocoGHO
JUIMTEJIEHO padoTaTh, HE TP CBOKO pabOTOCHOCOOHOCTD;

- POJ TOKA - TOCTOSTHHBIN WJIN TEPEMEHHBIN;

- YCJIOBHBII TOK KOPOTKOTO 3aMBIKAHHS — TOK KOTOPBIA KPATKOBPEMEHHO MOXKET
Boiicpkath YT 10 MoMeHTa moka He cpaboTacT aBTOMATHYECKHIA BBIKIKOYATE]b,
YCTAHOBJICHHBIH I 3AIUMATHl LENU OT KOPOTKOTO 3aMBIKAHHMS.

Bei6op YIT npon3BoauTtcs no CAeAyOUIMM KPATEPHSIM:

- 10 HOMUHAJILHOMY HAIPSHKEHUIO U TUIY CeTH. HOMUHAIBHOE HanpsiyKeHUE
YT nomxHo ObITH OOJBIIE JTMOO PABHO HOMUHAIBHOMY HAMPSKEHUIO 3aUIUIIIACMON
uM nenu. J{ns ogHodazHoit cetu Tpedyercsa apyxnontocHoe YT, mis tpexdazHoii
CETH — YETBHIPEXTIOIOCHOE,

- 0 HOMMHAJIBHOMY TOKY. CornacHo [1YD ucnons3oBanue Y/ T B rpynmnoBsix
JVHHSIX, HE MMCKOIIMX 3alIMTHl OT CBEPXTOKA, 0€3 MOMOJHUTEIBHOrO ammapara,
00eCcIeunBaroIIero ATy 3aluTy HE aonyckaercs. M3 atoro crienyer, uro nepen YT
JOJDKEH CTOSITh ABTOMATHMYECKHIA BBIKITIOYATENb WM APYrod anmapar ¢ (pyHKIHMEH
3aIIUTHL OT CBEPXTOKA, MO TOKY KOTOPOro HEOOXOIMMO BBIOMPATh HOMUHAIBHBIH TOK
YIAT. Tlpu srom HOoMmuHanbHBIA TOK YT nomxeH ObITh OoJibllie JUOO paBEH
HOMMHAJIbHOMY TOKY YCTAQHOBJIEHHOT'O J0 HETO armnapara 3allyuThbl (ABTOMATHYECKOTO

BBIKJTIOYATEISl WIIM JPYroro annapara ¢ QyHKIMEH 3auThl OT CBEPXTOKA);
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- no  augdepeHunancsHoMy  TOKY. CTaHAapTHbIMW  BeIMYMHaAMM
andpepeHunansHoro toka YAT asnawotca: 6, 10, 30, 100, 300, 500mMA. YAT c
andpdepeHunansHbim Tokom 100, 300 n 500 MA NpPUMEHAKTCA AN 3alWUTbl OT
MoXapos, ¢ augepeHymanbHbiMm Tokamu 6, 10, 30 MA - 4014 3aWKUTbl OT NOPaXKEHUS
4yesloBeKa 3/1eKTPUYECKUM TOKOM.

PucyHok 5. Mapkuposka YT

MpumeHsemble Tunbl YAT (YHKUMOHANBHO AO0/MKHbLI nNpefycMaTpuBaTh
BO3MOXXHOCTb MPOBEPKU UX paboToCnoco6HOCTH, NnpoBepka Y AT (TecTupoBaHue) ans
XWMbIX 06BbEKTOB [0/MHKHA MPOBOAUTLCA HE peXxxe OAHOro pasa B TpU MecAua, 0 Yem
A,0/MKHA ObITb 3aNMCb B MHCTPYKLMUM MO 3KCNayataumMn NpeanpuaTusa-u3sroToBuTens.

YcrtaHoBka Y[OT, [OeACTBYWOWMX Ha OTKAKOYEHWe, 3anpellaetcs Ans
3/1eKTPONPUEMHMKOB, OTK/IIOUYEHWE KOTOPbIX MOXET TMPMBECTM K OMNaCHbIM
NMOCNeACcTBUAM:  CO3[4AHUI0  HEMOCPeACTBEHHOW  Yyrpo3bl AN XXKWU3HU  NIOJeN,
BO3HMKHOBEHWIO B3PbIBOB, MOXapos 1 T.1N.
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JUIs CaHUTAPHO-TEXHUYECKUX KAOWH, BAHHBIX M JYIIEBBIX PEKOMEHIYETCS
ycranapnuBath Y /T ¢ HOMMHATbHBIM AP PEPEHIAATBHBIM OTKIHOYAOIIAM TOKOM JI0
10 MA, ecnu s HUX BBIAETIEHA OTAETBHAS JIMHUS, B OCTAIBHBIX CIy4Yasx, HAIPUMED,
OpA MPUMEHEHUHM OAHON JIMHHUM JUIsl CAHUTAPHO-TEXHHYECKON KaOWHBI, KYXHU W
Kopuaopa, cienyer npuMmeHsaTe YT ¢ HoMuHaibHbIM  Au(HepeHIuaTbHBIM
OTKJIFOYAKOUMM TOKOM J10 30 MA.

Jlns omHokBapTUpHBIX 10MOB YT ¢ HOMMHaIBbHBIM JU((EPEHIIHATBEHBIM
OTKJIFOYAKOIMUM TOKOM 10 30 MA PEKOMEHAYETCs MPEAYCMATPUBATh UTsl TPYIIITOBBIX
JMHUHI, TWTAIOIIKAX [ITENCEIbHBIE PO3ETKA BHYTPU JOMA, BKJIKOYas MOJABAJIBI,
BCTPOCHHBIE M TPUCTPOCHHBIE TAPAXKK, & TAKXKE B TPYNIOBBIX CETIX, MUTAKOLIMUX
BAHHBIEC KOMHATHI, TYLIEBBIE U CAyHBL. J[JI1 yCTAHABIIMBACMBIX CHAPY KU IITETICEIbHBIX
pozetok ycraHoBka YT ¢ HOMUHaIBHBIM IU(pPEepeHIMAIBHBIM OTKIOYAKOMIAM
ToKOM 110 30 MA 00s3aTenbpHa.

B 3pmanumsax moryt npuMmeHAThCs Y30 THma «A», pearupyronme Kak Ha
MEPEMEHHBIC, TAK U HA MTYJILCUPYIOLIUE TOKHA NMOBPEXKACHUHN, UM « ACy, pearupyromme
TOJIBKO HA NMEPEMEHHBIE TOKU YTEUKH.

Kak BunHO u3 koHcTpykimu YT (ecam peub WAET HE 0 KOMOMHMPOBAHHOM
YCTPOMCTBE) B HEM OTCYTCTBYET 3alIUTa OT CBEPXTOKOB W NPH JHOOOH CXEME €ro
NOJKITFOUEHUST  JIOJDKHA ~ OBITh  NPEAYyCMOTpPEeHa  o0s3aTeNbHas — yCTaHOBKA
ABTOMATHYECCKOTO BBIKJIFOYATEIIS, IS 3AlIATHI, KaK CaMOM ceTH, Tak U Y /I'T 0T TOKOB
NEPETPY3KH U KOPOTKOTO 3aMBIKAHUSI.

Take HeoOxomuma mnepuoanyeckas npoBepka padotocnocodbHoctn YIT.
Crangapramu [7, 8] yCTaHOBIIEHO TPeOOBAHUE MO HATMYMIO YCTPOWCTBA MPOBEPKU
paboTocnocodHocTr Y/ T (kHOMKKM). [TpoBepka paboTOCIOCOOHOCTH OCYIIECTRIISIECTCS
HaxatueM KHONku « TECT». Ilpu ee Haxkatum B YT HCKYCCTBEHHO CO3AAETCS TOK

VTEUYKH, YTO JOJHKHO MPUBECTU K OTKIIFOUEHUI0 Y T,

YerpoiicTBa 3a1MThI OT AYTOBOro npo6ost wiin uckpenust (Y3/111)
JlyroBoii mpoOoil WM HMCKPEHWE — OJVH W3 aBapUHBIX MOXKAPOOMACHBIX
PEKUMOB B DJIEKTPOCETSIX.
B otiinure 0T KOPOTKUX 3aMBIKAHWM, BO3HUKAIOLIWN ITPU UCKPOBBIX U AYTOBBIX
paspsagax TOK, OrpPaHWYMBACTCS COMPOTUBICHUEM HArpy3Kd, Ha KOTOPBIA HE
pearupyroT aBTOMAaTHYECKUE BBIKIIOYATENN, HO 3a CYET UIMTEILHOIO BPEMEHHU €T0

IPOTCKAHUA, MOXKCT ITPOUCXOANTL BOCINIAMCHCHHUC U30JIALMU IIPOBOJA.
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OfHOW 13 rnaBHbIX MNPUYUH WCKPEHMA SBAseTCs 60MblIOe NepexogHoe
conpoTtusnenue (BrC), B 06uxone Ha3blBaeMOe TakKXe «MN0XMM KOHTakKToM». [pu
BMNC Ha nepexofe 31eKTPUYECKOoro TokKa ¢ O4HOro NpoBOAHWKA Ha Apyroi obpasyeTtcs
nocnegoBaTtenbHas UM napanfiefibHas aneKkTpuyeckas gyra Mexay nposogamu uUamn
KOHTaKTamu.

BMC yacTo Bo3HWKaeT BC/eACTBME AeEKTOB U NOBPEXAEHWIA, NPON30LLEALLNX
npu aKcnayatauum obopynosaHms. Hanpumep:

- NMOBPEXAEHNA N30NAUuMN Kabens reo3gamu, WypynaMmu, saxxuMamm UM npu
MeXaHW4eCKOM BO3AeNCTBUW APYTMUN NpeameTamu;

- MOBPEXAEHMA U30N5LMN Kabenein rpbidyHamMn U AOMaLlHUMM XXUBOTHbIMU;

- U3710M Kabena (nposoga) nNpu U3rmbax Uam npu NOCTOAHHBIX MeXaHUYeCKnX
BO34ENCTBUAX;

- CTapeHue u30nAunKn, NOBPEXAeHUS OT BO3LENCTBUA TemmnepaTypbl, Bfaru,
APYTUX paspyLlaroumnx haktopos;

- YXYAWeHne KOHTaKTa M3-3a 0CnabneHmsa 3aXMMOB, CTapeHUs U OKUC/IEHUS
NMPOBOAOB U T.4.

B noBpexaEéHHOW XWe BO3HWKaeT Masnblii 3a30p, NPo6UBaeMblii paboynm
Hanpsh>KeHnem, NO3TOMY TOK N0 TaKOMy Kabento Npofo/mKaeT NpoTekaTb, U OCTaéTcs
6NM30K K HOMUHANbHOMY 3HAYeHMWIO, a 3HAUYUT, aBTOMATUYECKUIA BbIKIKOYaATENb Ha
Hero He pearupyer.

OcnabneHHblii MexaHunuyeckoe MepenaBneHHbIi HenonHougeHHbI
KOHTaKT noBpexaexHue Kabesnb KOHTaKT
Kabens

Letekr MoBpexaeHune MexaHunyeckoe MoBpexaeHune CKpyTka Mefjb 1
Kabens rpbI3yHamMu nospexpeHve WNn ctapeHune IOMUHNIA
n3onaumm n3onauum

PUCYHOK 6. BO3MOXHble NPUYMHbI UCKPEHWUS B 3N1EKTPONPOBO/KE



45

B 3a3ope BO3HMKaeT [yroBoW pa3psf, CONPOBOXAAOLWMACA WMHTEHCUBHbLIM
BblZie/IeHNeM Tenna, YTo NPUBOAUT K AanbHeilllemMy paspyLleHNo n30naumn kabena n
ero BO3ropaHuio.

Mpn 601bLLIOM NEPEXOLAHOM COMPOTUBIEHWNN BO3HUKAET NPOLLECC LUKINYECKOTO
obpasoBaHMs W TraleHWUs 3/1IEKTPUYECKOW [Ayrn, NPOUCXOAUT 3HaYUTeNbHOE U
ONNTENbHOE BblfeNeHne TenaoBoin aHeprum. Bo3HMKaKOT A/IUTeNIbHbIE U YCTONYMBbIE
TennoBble pPeXuMbl PaboTbl 3NEKTPUYECKMX Lienei, BCeACTBME 4Yero MPOMCXOAUT
paspyLleHne n30naumnm 1 3alMTHbIX 060/104eK, a TakXKe NnocneayoLLee Bo3ropaHue.

Mo MexaHU3My BO3HWKHOBEHWS, pa3MyaloT nocnefoBaTeNlbHbI AYyroBOWA
npo6oii, napannenbHbIA AYyroBoi Npobon n ayrosoit NPoboi Ha 3emMio.

PUCYHOK 7. MexaH13M BO3HWKHOBEHWS AYroBbIX Npo60oeB

Mog nocnefoBaTefbHbIM AYrOBbIM MPO60EM MOHMMAETCA 3MEKTPUUYECKNIA
npo6oin nzonauum (MNnM BO3LYLUHOrO MPOMEXYTKa), MpM KOTOPOM TOK MpOTeKaeT
yepes Harpysky uenwu, 3awuuiaemon Y3AIM. MocneaoBatenbHblA AyroBoil Npo6oi
BO3HMKAET, Npex/e BCero, B pe3ynbrare NOBPeXAeHNs NPOBOAA UM NOTEPM KOHTaKTa
B NOCNeA0BaTe/IbHOCTM C Harpy3koi. B aTux crnyyasix, BeIMYMHA TOKA MeHbLUE, YeM
paboumii  TOK, W  aBTOMATWU4YeCcKuMe  BbIKIKOYATeNNM WU BbIKKOYATENN
AnddepeHUnansHOro Toka He CNoco6HbI ONPeaennTb HEMCNPABHOCTL U OTKIOUYNTD
3alnLLaeMyto Lenb.

MapannenbHblA Ayroson npoboun - aTo nNpoboi, NpM KOTOPOM TOK MPOTEKaeT
MeXAy aKTUBHbIMW NPOBOAHMKAMM, MapanieflbHo uenu Harpysku. [lpo6oii
COMPOBOXAAETCA NMOABNEHMEM 3M1EKTPUYECKOM AYyrK, CNOCOBCTBYIOLWEN 3aMblKaHUIO
NPOBOAHMKOB. BennumHa Toka npu napannensHom npo6oe onpefensieTcs NOAHbIM
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CONPOTMBNEHMNEM LENW. B 3aBUCMMOCTM OT TOr0, Kakoi HOMWHAaNbHbIA TOK MMeeT
aBTOMaTUYEeCKNIn BbIKMtOYATENb, MPOMCXOAMT (MM He MPOUCXOAUT) OTK/IOUYEHUne
uenn. [pu 3arpyb6bneHHoO YycTaBKe ToOKa cpabaTbiBaHMA aBTOMAaTMUeCKOro
BbIK/IKOUATENSA OTK/HOYEHME LLenn NPONCXOAMNT C 3alePXKKOMN.

[yroBoi Nnpo6oi Ha 3eM/t0 - 3TO NPo60I, NPU KOTOPOM TOK MPOTEKAET MEXAY
aKTUBHbIM MPOBOAHUKOM Y 3eM/1eil B pe3y/bTaTe 3aMblKaHWs (PasHOro NpoBOAHMKA Ha
3eM/I0 WX Ha 3/IEMEHT 3NEKTPUYECKUN CBA3AHHbIN C 3eM/iel

YCTPOWUCTBO 3aWmTbl OT Ayroesoro npo6os (¥34IM) - HOBbIN Knacc annapatos
3aliMTbl 3NEKTPUYECKOW CeTW, NpefHasHa4YeHHbIN, B OTIMYMe OT APYrux BUAOB
ANEKTPUYECKUX 3aLUUT, UCKNOUNUTENBHO ANA NpeaynpexaeHnsa u npefoTepalleHuns
MoXKapoB, BO3HMKAKLLNX N3-3a 4YroBOro npo6os (MCKpeHus).

HekoTopbiMy pa3paboTyMkamMn 3TUX M3LeNNIn MPUMEHSAETCA TakXe TepMWH
«yCTPOMNCTBO 3aWuTbl OT UCKpeHus» (Y 3Wc).

PucyHok 8. MpuMepbl YCTPOWCTB 3alMUThbl OT AYroBoro npo6os pasnnmuHbIxX
Nnpon3BoauTenei
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Y311 HOCUT UCKITFOUMTENBHO MPOTUBONOKAPHOE HA3HAYCHUE.

OcHoBHOM  3amaueir  Y3JII  saBnsfeTcs  CBOEBPEMEHHO  PACIIO3HATH
BO3HMKHOBEHHUE  MMOXKAPOOMACHOTO  MCKPEHUS W OTKIIOYMTh  3alIUIIACMYIO
BIEKTPUYECKYIO LEMb.

Y3JIIT CKOHCTPYMPOBAHO TakK, 4YTOOBI ONPEACIWThH TMOSBJICHUE JTYTOBOIO
(MCKpPOBOI0) pa3psza M OpepBaTh KOHTYD €IIE MEPE] TEM, KaK SHEPrusi B MECTE
HEUCITPABHOCTH JTOCTUTHET 3HAYCHM, BEAYIIMX K BOSHUKHOBEHHIO T0Kapa.

Y3/I1 obecnieunBacT aBTOMATHYECKYK0 JHATHOCTUKY KOHTPOJUPYEMOW
ANEKTPUYECKON LENW W NPH BO3HUKHOBEHWM MCKPEHHUS OTKIIIOYAET €€ OT o0uiei
ITATAIOIIEH CETH.

Takum 00pa3oM, LeSb MPUMEHEHHS ITHUX YCTPOHCTB — 3TO MPEAYNPEKIACHHUE
MO’KAPOB, BO3HHMKAKIIMX B MOMEIICHUAX, 3JAHUIX U COOPYKEHUSAX IO NPUYHAHE
HEUCTIPABHOCTH 3JIEKTPOOOOPYIOBAHUS, MPOSBIISIOIICHCS B BUAE AYTrOBOr0 Mpodost
(MCKpEHUS).

BonpmmucTBo  Y3/II  HMCMONB3YKOT CXOKME MPHHLMIBI  OOHAPYKCHHS
MO’KAPOOIMACHOIO0 MCKPEHHMST B CETH. YCTPOWCTBO AHAJIM3HUPYET COBOKYMHOCTH
NapamMeTPOB TOKA W HAINPSDKEHUS CETH, XapPAKTEPHBIX Uil MCKPEHHUS. BEIMUYUHY,
(dopmy, MOJISIPHOCTb, MPOJOJDKUTEILHOCTh M TEMIT CJIEAOBAHUS CKQUKOB. JTH CKAYKH
U JaroT uHpopManuio, 00pabaTbiBaEMy0 MOIYJIEM 00pa0OTKH CUTHAJIOB B COCTABE
Y3/I1. BennurHa n0ay4eHHOrO CUTHAJIA CPABHUBACTCS € 3AHHBIM 3HAYEHUEM U IPU
KOKIOM TPEBBILICHUM 3TOT0 3HAYEHUS TMOJACTCA HUMIIYJIBC PETUCTPUPYEMBIN
HakoruTeneM. [Ipu TOCTMIKEHMHM B HAKOMMTEIE YCTAHOBICHHOTO YMCIA UMITYJIBCOB
3aJaHHOTO YPOBHSI MOAPsA (OPMUPYETCS CHTHAJ, OTKIFOYAKOUIMKA 3allMIIacMyo
JIMHUIO.

Baxnol xapakrepuctukoi Y3/III, sBAseTcs NMOMEXO3AMIIEHHOCT, T.€.
OTCYTCTBHE HEXKENATENIbHBIX (JIOXKHBIX) CpaOaThlBaHW TPH  BKIFOYCHUU B
3aIMIIACMYIO IENDb PA3IAYHBIX SJIEKTPONPUOOPOB, HATPUMED, MBIIECOCA, HCTOYHHUKA
MUTaHUs C DJJIEKTPOHHOM KOMMYTALMEH, ABUTATENIs KOHACHCATOPHOTO IIyCKa,
ANIEKTPOHHBIX PETYJIATOPOB (THPUCTOPHOIO THIA) CHJIBI CBETA, (PIYOPECUECHTHBIX W
TATOTCHOBBIX JIAMII, & TAKXKE «HOPMAJIBHO HCKPALIMX» PYYHBIX SJIEKTPOOBITOBBIX
MHCTPYMEHTOB C JBUTATEIISIMU KOJUIEKTOPHOIO THUIIA UCKPEHHUE B KOTOPBIX SBIISACTCS
JOIYCTUMBIM, HAIIPUMED APEITb.

CTOMT OTMETUTB, YTO OTACIBHBIC AJIEKTPUUYECKUE YCTPOMCTBA CAMM MOTYT

IrCHCPUPOBATh BBICOKOYACTOTHBIC W CPCAHCYACTOTHBIC IIOMCXH, KOTOPLIC 6YI[YT
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pacnosHaBatbcqd Y3AI KaK WCTOYHUK WCKpPeHusa. Hanpumep, TUPUCTOPHbIE
perynatopbl C (ha3oBbIM YynpaB/ieHMeM 6e3 NoOMexonofaBnsatowmnx ¢(uUnbTPOB;
pas/IMyHble YCTPOMCTBA, FeHepupyloL e BbICOKOYACTOTHbIE MOMEXMN MOBbLILEHHONO
YPOBHSA, CYLLECTBEHHO MpeBblilaloLWMe HOPMbl Ha NOMexXoamuccuio. pyu Hannyuum
nepevyncneHHbIX YCTPOMCTB, NPUXOANTCA NMO0 OTKasblBaTbCA OT NpMuMeHeHus Y341,
yBeIM4mnBas PUCKN BO3ropaHWin OT WUCKPeHUs, Nnbo oTknodvate Y3AI Ha Bpems
MCNOMb30BaHUA YCTPOWCTB, SABAAKOLWMUXCA reHepaTopamu BbICOKOYACTOTHbIX W
CpeAHeyacTOTHbIX NMOMeX.

OcCHOBHbIMKN XapakTepuctukamn ¥ 31 asnatTcs:

- HOMWHaNbHbLIA TOK - MakCMMa/bHbIA TOK npu kKotopom Y3AIM cnocobHo
ANNTENBbHO paboTaTb, He Tepsis CBOK paboToCNoCO6HOCTL. B OCHOBHOM BbINyCKakTCA
B MATU MOANMDUKALUAX, B 3aBUCUMOCTM OT HOMUHANLHOTO ToKa: 16, 25, 32, 40, 63A,;

- HOMMWHa/IbHOe HanpsXXeHue - HanpsxeHue cetm npu KoTopom Y3AI
CNOCOGHO ANIMTeNIbHO paboTaTb, He Tepsis CBOK paboToCcnoCO6HOCTb;

- YCNOBHbI TOK KOPOTKOI0 3aMblKaHWS - TOK KOTOPbI KpaTKOBPEMEHHO MOXET
BbigepxaTb Y3l A0 MOMeHTa noka He cpaboTaeT aBTOMaTUYeCKNIA BbIKKOYATENb,
YCTaHOB/IEHHbIW AN 3aLMThI Lenn 0T KOPOTKOro 3aMblKaHUS.

1- n3roToBuTeNb; 2 - MOAEeNb; 3 - HOMUHaNbHOE HanNnpsXXeHune; 4 - yactoTa; 5- HOMUHANbHbIN
TOK; 6 - YC/IOBHbIN TOK KOPOTKOTO 3aMblKaHUA; 7 - cXxema NOAKMKYEHUA; 8 - cxema UHAMKALUN
cocTosHMA npubopa

PucyHok 9. Mpumep mapknuposkun Y 3A4r1



49

Bbi6op Y34l nponssoamTcs No cneayroumnm KpUTepusam:

- N0 HOMWHAaNLHOMY HanpsXXeHno. HoMuUHanbHoe HanpsxeHne Y3411 fonkHO
ObITb 60MbLIE MO0 PABHO HOMUHAIBHOMY HaNpPsXXeHUI0 3aLiMLLL,aeMoin UM Lenu;

- N0 HOMWHanNbHOMY TOKY. Y3/l He 3awuuiaeT 3/1eKTPUYECKYIO CeTb OT
neperpyskn 1 TOKOB KOPOTKOro 3amblKaHuA. [oaTomy nepepn Y34l AOMKEH CTOATb
aBTOMaTUYeCKNIn BbIKNKOYaTeNb WAW ApYro annapat ¢ (yHKUMenh 3awutbl OT
CBEPXTOKA N0 TOKY KOTOPOro He06XoAMmMo Bbl6MpaTb HOMUHaNbHbIA TOK Y340, Mpu
3TOM HOMUHasbHbIA TOK Y34 fo/mKeH ObiTb 60/blie NMO60 paBeH HOMUHa/IbHOMY
TOKY YCTaHOB/IEHHOr0 [0 Hero annaparta 3aWuTbl (aBTOMATUYEeCKOro BbIK/IOYaTeNA
WIn 4pyroro annapara ¢ )yHKUMen 3amnTbl OT CBEPXTOKA).

Takxe npu Bbibope Y34l cnegyet 06paTUTb BHUMaHNE Ha Hannume yHKUUN
NpoBepKn paboTocnocobHOCTU yCTpoilcTBa. HeKoTopble NMPOU3BOAUTENN OCHALLAKT
Y34l KHOMKOW NpoBepKW, OTAeNbHbIE NPON3BOAUTENN B KOMMIEKTE C YCTPONCTBOM
MOCTaBNAOT CPeACTBO KOHTPONA B BMAE aBTOHOMHOW BWAKW, MO3BO/SAIOLLLEN
NUMUTUPOBaTb WCKPOBblE paspadbl, W TakMM 06pa3oM OCYL,eCTB/ATb KOHTPOSIb
(YHKUMOHMPOBaHUA W3L4eNNA U OonpefefieHNne 30Hbl €ro AencTeus, 4To ABNAETCH
HECOMHEHHbIM MPenMyLLecTBOM TakKnx annapaTos.

PucyHok 10.Mpumep Y34l B KOMNNEKTE CO CPEACTBOM KOHTPO/A 30HbI
(YHKUMOHMPOBaHUSA

YctaHoBka Y3/ B rpynnoBbiX CETAX MUTaHUS CUCTEM MNPOTUMBOMOXXAPHOV
3alUTbl M B 3N1eKTPOYCTAaHOBKAX MEAULMHCKOrO HasHauyeHus, nofaepXXuBaroLinx
XW3HeeATeNbHOCTb 60/bHbIX, HE A0NYCKAeTCs.


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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Y340 saBnsetca ewe OAHUM BUAOM 3aLLUTbl 3NeKTpUYecknx uenein. OHO He
3ameHseT cob6oil Apyrue annapaTbl 3aWiMTbl M HE OTMeHsfeT Heob6XO0AUMOCTU
MPUMEHEHUS B 3/1IEKTPUYECKMX Lenax aBTOMATMUYECKMX BblK/OYaTesiel N yCTPOUCTB
3alWMTHOTO OTK/IOYEeHMA AnddepeHLManbHOro Toka.

Y340 pekomeHAyeTcAa YycCTaHaBNMBaTb B OTAE/NbHbIX TPYMMNOBbLIX JINHUAX
NMUTaHNA OCBELLEHNA M LUTEMNCE/IbHbIX PO3ETOK Nocne Apyrunx annaparos 3awuntsl (AB,
YAT).

YcTtaHoBKa Y3/l 3anpewaetcs B IMHUAX CUCTEM NPOTUBOMOXAPHOW 3aLnThI,
a TakKXe 3N1eKTPONpPUeMHUKOB, OTK/IHOUEHME KOTOPbIX MOXET MPMBECTU K ONAaCHbIM
MOCNeACcTBUAM:  CO3[AHUI0  HEMOCPeACTBEHHOW  Yrposbl A1 XXWU3HWM  JI0Jed,
BO3HMKHOBEHWIO B3PbIBOB, MOXapoB U T.4.

YcTpoicTBa 3aWUTbl OT nepeHanpsaxeHus cetun (Y 3M)

Mepenagbl HANPSXXeHNA B 3/IEKTPUYECKOW CETU SBNAKOTCSA OLHON U3 OCHOBHbIX
MPUYUH BbIXOAA W3 CTPOA 3/IEKTPUYECKUX MPUO0POB, B OTAENIbHbIX Clyvaax
npmBoAAWmMX K noxapy. OC06eHHO OCTPO BOMPOC 3aliMTbl 3M1eKTPonpubopoB OT
nepenagoB HanpsHXKeHUs CTOUT B XKWU/bIX MHOFOKBapTUPHbIX AOMax CTapoWn
MOCTPOMKKM, @ TaK XE YaCTHbIX XUbIX AOMaxX MOAKMOYEHHbIX K CTapbiM JINHUAM
aneKTponepeaay.

YCTPOMNCTBO 3aWuUThbl OT MepPeHanpPsHXKeHUs WAW pefie HanpshkeHus — 3To
annapar  3aWuTbl, OCYL,EeCTBAAOLWMA  HEMPEPbIBHbIA  KOHTPO/b  BE/IUYMHBI
HanpsYKeHUs NUTaKOLWEN CETU C LieNIblo 06ecneyvyeHnss OTKIOYEHNS Harpy3Kun B cinyyae
BbIX0a 3HaYeHNSA HaNpsXXeHNs 3a YCTaHOBIEHHbIE NPUAENbI.

PucyHok 11. Mpumepbl YCTPONCTB 3aWMThl OT MNepeHanpsHXKeHUs pasnnyHbIX
npounssoamnTenein
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Haznauenue Y311 3akmodaercs B 3aUTE SJEKTPOOOOPYA0BAHUS OT MEPEMAI0B
HANPSOKEHUST CETH KOTOPBIE MOTYT BO3HUKHYTH B CIICICTBUE PA3UYHBIX (DAKTOPOB
TAaKUX KaKk OOpBIB HYJIs, NEpeKoc (a3 u T.1.

Kak mpaBuno, Y3I1 cOCTOUT U3 IBYX OCHOBHBIX OJIOKOB: M3MEPUTENBHOTO U
WCITOJIHUTEIILHOTO.

[Tpn mopmavue Ha Y/III HanmpspkeHHsT M3MEPUTENBHBINA ONOK OMPENCsET €ro
BENTMUYMHY. ECIM M3MEpPEHHOE 3HAYEHWE HANPSHKEHUS DJIEKTPOCETM HE BBIXOJWT 34
YCTAHOBJICHHBII B HACTPOWKAaX OWANa3oH 3HAYEHWH M3MEPUTEIbHBIA OJIOK MojacTt
CUTHAJ HA WCIHOJIHUTENBbHBIN ONOK (peye) KOTOPBIA 3aMBIKACT CHIJIOBOM KOHTAKT,
BKJIFOYAsi TEM CAMBIM Harpy3Ky B CETb.

Takum oOpazom, YIII ocymecTBisieT HENPEPHIBHBIA KOHTPOJIb HANPSKCHUS
BIEKTPOCETU. B ciiyyae CHWKEHUs HANPSHKEHUS HU)KE YCTAHOBJIICHHOTO MOPOTa WK
NOBBILICHNS BBINIE YCTAHOBICHHOIO B HACTPOMKAX MOPOra M3MEPUTENBHBIA OJIOK
MTHOBCHHO TOJAET CHTHAI HA WCIOJHUTENIBHBIA MEXaHW3M (pelie) KOTOPBId
OTKJIFOYACT DJJIEKTPOYCTAHOBKY OT ceTh. [locime BOCCTAHOBIIEHUS 3HAYEHUS
HAOpsOKEHUST 10 JOMYCTHMOIO  3HAYCHHWs, W3MEPHUTEIbHBIA  OJOK  4epes
VCTAQHOBJICHHYXO B  HACTPOMKAaxX BBIACP)KKY BPEMEHM IOAACT CHUIHAJI Ha
WCITOJIHATENIbHBIA MEXAHU3M, KOTOPbI BHOBb BKJIFOUAET HATPY3KY.

CylIEeCTBYIOT CJIEIYIOLLME TUITbI PEJIE HANPSIKECHUN:

-TI0 TUITY JIEKTPOCETH: 0THO(A3HBIE U TpeX(a3HbIE,

-0 cnoco0y YCTAaHOBKM: CTalMOHApHbIE W niepeHOcHbIE. [Ipn ycranoBke Y3I1
BO BBOJHOM OJJICKTPOIIATKE OOECIECUMBAECTCS 3alllUTa BCEH BJIEKTPOCETH W BCEX
AIEKTPONPUOOPOB, MOAKIOYEHHBIX K HEH. [lepeHocHble Y311 mpuMeHsIOTCs, Koraa
€ro yCTaHOBKA B IIUTKE 3aTPyAHEHA UM HEOOXOAUMO 00€CIEUUTh 0COOBIE HACTPOIKH
N0 HAMPSLKEHUIO CETU 711 KOHKPETHOTO 3JIEKTPOOOOPY IOBAHMSI.

B Hacrosmee BpemMst CYIIECTBYIOT YCTPOMCTBA 3AIIUTHI OT NEPEHANPSIKEHUS €
KOMOMHHPOBAHHOW 3aIUTON, TaKk HA3bIBACMBIC BOJIBT-AMIEPHBIE PEJE, KOTOPHIC
KOHTPOJUPYIOT KPOME HAIPSHKEHUST CETH, €LIE U TOK B CETH, 3aIUMINAS TEM CaMbIM
CETh, KaK OT MEPENAN0B HANPSDKEHUSA, TAK U OT MEPETPY3KH, T.€. NONOJHUTEIBHO
BBITIOJTHAET PYHKIMIO OrPAHUYHTENS] MOUTHOCTH.

Heo6xommmo 3HaTh, YTO BOJBT-AMIIEPHOE PEJIE HE 00ECNEUMBACT 3AIUUATY CETH
OT KOPOTKOrO 3aMbIKaHWsi W HE MOXKET 3aMEHUTh COOOH aBTOMATUYECKWH

BBIKJIFOYATCJIb.


https://elektroshkola.ru/obshhie-voprosy/obryv-nulya-v-trexfaznoj-seti-prichiny-i-posledstviya/
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Baxxnoii xapakrepuctukoil Y311 aBisieTcss HOMMHAIBHBIA TOK.

HomuHanbeHbiil TOK — 3T0 TOK, KOTOphI Y3II cnocoOHO mpomycKaTrh 4epes
ce0sl B TEYEHHE JITUTETLHOTO BPEMEHH COXPAHSISL IPU 3TOM CBOIO pab0TOCOCOOHOCTb.
CranaapTHeIMHA, HauOOJEe PaCHPOCTPAHCHHBIMH 3HAYCHHUSIMH HOMWHAIBHOTO TOKA
V311 spasrores: 10; 16; 25; 32; 40; 50; 63 A.

Homunanensiit Tok Y3I1 onpenensiercs Mo CyMMapHOMY TOKY Harpy3ku WU
MOIIHOCTH BCEX 3JEKTPONPUOOPOB, MOJKIOYACMBIX B 3AIAIIAEMYIO CETh.

[TonyunB paccuMTaHHOE 3HAYEHWE TOKa, BbiOMpaem Y3II ¢ Ommwxadimmm
OONBIINM CTaHIAPTHBIM 3HAYCHHEM HOMHHAJIBHOTO TOKA.

Heobxomumo yumthiBaTh, uto Y3II HE 3amMINAET 3JIEKTPOCETH OT TOKOB
NEPETPY3KM M TOKA KOPOTKOIO 3amblKaHusi, mo3romy camo Y3II pgomkHO ObITh
3AlUIIEHO OT HHMX YCTAHOBJICHHBIM IIOCIIEA0OBATEIBHO € HUM aBTOMATUYECKUM
BbIKJTtoUareaeM. [loatomy HoMuHaIBHBIA TOK Y3I1 HEOOXO0AMMO MPUHUMATH UCXOIS
U3 HOMHHAQJIBHOIO TOKA aBTOMATHYECKOrO BBIKIIFOYaTess. [Ipu 3TOM HOMUHAIBHBII
ToK Y3II nomkeH ObITh OONBIIE WIH PABEH HOMHUHAJIBHOMY TOKY YCTAHOBJICHHOTO 10
HEr0 aBTOMATUYECKOr0 BBIKITFOYATEIS.

VY311 MOryT UMETB HECKOJIBKO HACTPOEK:

- ycraHoBka mopora cpaOarbiBanus Y3II Mo MakCHUMalbHOMY 3HAQUYCHHIO
HanpsokeHuss (Umax) - yCTaHaBIMBAET MAKCHMAJIBHO JOMYyCTHMOE 3HAYCHHE
HaIPsHKEHUST DJIEKTPOCETH, MPEBBILIEHHE KOTOPOr0 NPHUBEIET K OTKIIFOYEHUIO
Harpy3Ku,

- ycraHoBKa mopora cpaOateiBanusi Y3II 1mo MUHUMaIbHOMY 3HAYCHHIO
HanpsokeHuss (Umin) -  yCTaHABIMBACT MHUHUMAJIBHO JOMYyCTHMOE 3HAYCHHE
HAIPsOKEHUST DJIEKTPOCETH, CHIDKEHUE HANPSHKEHUS HIDKE JaHHOrO 3HAYEHUs
MPUBELET K OTKIIOUYEHHUIO HATPY3KH;

- YCTaHOBKA BPEMEHM 3aJEPKKH BKIIKOUECHMS — BPEMs, depe3 Kotopoe Y3II,
ITOCJIE OTKIFOYEHHS HATPY3KH, IIOBTOPHO €€ BKIIFOYUT IIPH BOCCTAHOBJICHUH 3HAYECHUS
HAalpPsOKEHUST CETH B YCTAHOBJICHHBIX Mpeaeiiax. Bpems 3aiepKKA  BKIFOYECHHS

AIEKTPONPUOOPOB BEIOMPAETCS B COOTBETCTBUM € PYKOBOJCTBOM MO SKCIUTyaTallUu.
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PucyHok 12. Mpumep MapKUPOBKM YCTPOMCTBA 3aWMThl OT NepeHanps>XeHus (pene
HanpsaXeHua)

KonnyecTBo 1 cnocobbl HACTPONKN MOTYT ObITb Pas/INUHbI A/19 Pa3HbIX TUMOB
Y3M. O6blyHO, HacTporka Y31 ocyuwecTBnsgeTcad € MNOMOLWbI MOBOPOTHbIX
PerynmpoBOYHbIX py4ek.

CpaBHeHMe annapatoB 3aWuTbl 31EKTPUYECKON CeTW MO0 OTK/YaroLLen
CnocobHOCTH

PaccMoTpym pasHuUy B paboTe M BO3MOXHOCTAX OTK/IOYEHMA Pas3/InYHbIX
annapatoB 3awWuTbl 3NeKTpUYecknx uenen. B HacTosiuiee BpemMs, eCTb MHOr0
KOMOWHMPOBAHHbLIX YCTPOWUCTB 3alNTbl 3/IEKTPUYECKUX CETEN, T.e. COBMeLLaroWwnX B
cebe HeCKO/bKO 3alUTHbIX QYHKLMIA. 34eCb Mbl PAaCCMOTPUM He KOMOUHMPOBaHHbIE
annapaTbl 3aLMTbl, BbIMOHAKOLWMNE TOMIbKO OAHY (PYHKLUIO.

MpuyMHaMn MoXKapoB OT 3/1EKTPOYCTAaHOBOK MOTYT $BAATLCA: KOPOTKOe
3amMmblKaHWe, neperpyska, TOKWM  YyTeuku, [Ayrosble npob6oum  (MCKpeHue),
nepeHanps>xeHue.

Ons  3aWnTbl  3NEeKTPUYECKUX CeTell, B HaCcTosWee BpPeMs, ABAAKOTCA
o6a3ateflbHbIMK K NnpuMeHeHnto AB 1 YAT. 3Tu annapaTbl 3apeKoMeHgoBann cebs
Kak HafeXxHble W1 3(PeKTUBHbIe CpeacTBa MpefoTBpalleHMa MoXaposB OT
3NEKTPOYCTAaHOBOK.
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AB 3ammmaer 3JIEKTPUYECKYI0 CETh OT TOKOB KOPOTKOTO 3aMBIKAHWS W
MIEPETPY30K NIEKTPUUECKON CETH.

VAT 3zampmmaer 2JIeKTPAYECKYK) CEThb OT TNO0XKapoB B PE3yJIbTare
BO3HUKHOBEHUS TOKOB YTEUKH.

Cnenyer OTMETUTB, YTO B HACTOSILIEE BPEMsS 3aILUTY OT MHOTMX HETATUBHBIX
(aKkTOpOB, BBI3BIBAIOIIMX BO3TOPAHHE B JJICKTPUYECKUX CETSAX, BMECTE C
npumeHeHueM AB u Y/[T, oT4acTy pemaroT OpraHu3aluOHHBIMU MEPOIPUATUSIMH,
[IPOU3BOJIMMBIMU HA dTAIlEe MPOCKTUPOBAHUS MIEKTPUUECKUX CETEM, PUA UX MOHTAXKE
Y IIPU SKCIUTyaranuu. Mcrnonb3yroTest Takue MEpPBI, KaK 3a3eMIICHHUE, VKIIAaKka KaOess
B KOpo0a, YBEIMYCHUE PACCTOSIHHS MEXKIY MPOBOJHUKAMH, MPHUMECHECHUE
CHELMATIBHBIX COEAMHUTENBHBIX YCTPOHCTB (KIIEMMHBIX KOPOOOK M Ap.) ¥ T.A. s
3alUTHl OT MEPETPY30K NPOU3BOIAT MPABUIIBHBIA pacyeT DIEKTPUYECKUX CETEW
Harpy3KH.

Onnako AB u Y/IT n3HauanbHO HE OBLTM MPEIHA3HAYECHBI U PACTIO3HABAHUS
VCKPEHUS U OTKJIFOYEHUS LIENU B CIIy4Yae ero nosBieHus. MCKpeHue He pacro3HaeTcs
AB wim Y/IT, NOCKOJIbKY NPU UCKPEHHUH HE MPOMCXOAUT HU YBEIIMUYEHUE CPEIHETO
3HAYEHUS TOKA B LIENU, HU €r0 YTeuKa Ha 3eMJIIO.

[Ipy mnocnenoBareiIbHOM MCKPEHUW [OJHOE CONMPOTHBIIEHHUE  ILTIOXOrO
KOHTAKTa» YMEHBIIACT TOK HArPY3KH U JEPXKUT 3TOT TOK HWDKE NOPOra OTKIIFOYEHUS
AB. COOTBETCTBEHHO, 3TH CPEACTBA 3AIUTHI OT HETATUBHOIO JIEHCTBHS BBICOKOIO
3HAUEHUs TOKA He cpadarbiBaroT. [Ipy mapaiiesbHOM MCKpeHWH Mexay (a3oi u
HEWTpPAJIBbHBIM TPOBOJOM TOK OrpPaHWYEH I[IOJHBIM CONPOTHUBIICHUEM LENU U
cpabarbsiBanne AB 1 Y/IT 3aBUCHT OT CTENIEHN HUCKPEHUS, OTHAKO B MOJIHOM MEpPE HE
rapaHTUPyeTC.

COOTBETCTBEHHO, PEUICHHUE 33/1a4M PACIIO3HABAHUS MCKPEHUS U 00eCIIeUEHUs
3aLIUTHI OT OKAPOB, BEI3BAHHBIX HICKPEHUEM, TOJIKHO 00€CIEYMBATHCS HOBBIM TUIIOM
YCTPOMCTB, ()YHKIIMOHATIBHO M TEXHHUYECKA OPUEHTHPOBAHHBIMM HA TAKyHO 3a/Jauvy.
Takum ycTporcTBoM sBisiercs Y 3/II1.

V3T 3amummaer 3MeKTPUYECKYH) CETh OT IOXKAPOOMACHOTO MPOSBICHUS
JQYTOBOTr0 Po00s (MCKPEHMS ).

Eme omHum  (paktopoMm, KOTOpPbBIM MOMKET NPHBECTH K MOXKApy OT
ANIEKTPOYCTAHOBOK, SBJISIOTCA KOJNEOAHHWsT HANPsOKEHUS BJICKTPUYECKON  CETH.
IIprueM, OMaCHOCTE MOXKET HECTH KaK MOBBILIEHHOE HANPSHKEHUE, TaK U MMOHMKEHHUE

HaIIPAKCHHA.
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AB, YT, Y311 He 3aUIIA0T AIEKTPUYECKYIO CETh OT OMACHBIX KoJieOaHuit

HaIPSHKEHUS CETH. DTy 3a4a4y BeImonaHseT Y 311

VY311 3ammmaeT 3A6KTPHUECKYO CETh OT KOJcOaHWH HANPSHKEHUs, KOTOPBIE

MOTYT MPUBECTH K BBIXOAY U3 CTPOS JCKTPONPUOOPOB U UX BOTOPAHHUIO.

q)yHKHI/IOHaJILHLIe BO3MOKHOCTH anmapatroB 3allHTbI J3JICKTPHYCCKHX

ceTei.

Tabnuia 6

CDYHKI_II/IOHaJ'IBHBIe BO3MOKHOCTH alllaparoB 3alllUThI JJICKTPHYCCKUX ceTen

Annapar 3ammThbl

Yerpoiicrso YcrpoiicTtBo
ABapuHHbIH . | YCTpoHCTBO 3aIUTHI | 3AIMHMTHI OT p
P— ABTOMATHYECKHI 3AMUTHI OT
p auppepeHNAIBLHOTO AYroBOro
BBIKJII0OYaTe b (AB) NepeHANPSIKEHUs!
Toka (YAT) npooost (V3II)
(Y311I)
He
Kopotkoe O0GecneunBaer He obecnieunBaer He obecnieunBaer
3aMbIKaHHE 3AUIAT 3aIUT obecneuusaet 3aLUT
y Y 3aIUTY Y
He
O0GecneunBaer He oGecnieunBaer He obecnieunBaer
ITeperpyska S - obecreunBaeT -
y Y 3aIUTY Y
He
He obecnieunBaet O6ecneunBaer He obecnieunBaer
YTeuka Toka — S obecrneuynBaeT samT
Y y 3aIUTY Y
Jyroson
npoboii He obecnieunBaet He obecnieunBaer Oo6ecneunBae | He obecnieunBaer
NIOCJIEIOBATENbH 3aIUTy 3aLUTY T 3ALHTY 3aIUTY
bIN
He B nonHoi1 Mmepe
obecrniednBaeT
rOBOI 3aI0UTY.
y . y He obecnieunBaer OoecneunBae | He obecneunBaer
npoboit Mosket cpaboTathb
. 3aIUTy T 3ALHTY 3aIUTY
napaJuiebHbIN CJIUIIKOM TIO3THO
(Ipu orpaHMYEHHOM
toke K3)
He B nmonHoi1 Mepe N
He B nonHo# Mepe
obecrniednBaet
. obecrnieunBaet
Jyroson 3amuty. Mosxer
. 3aIIUTY. O6ecneunBae | He obecnieunBaer
npoboii cpaboTaTh CIUITKOM
Mosket He cpaboTaTh T 3AIUUTY 3aIUTY
Ha 3eMJII0 no3aHo (Tpu
(Ipu UMITYyJIECHOM
OrpaHUYEHHOM TOKE
XapakTepe UCKPEHHs)
K3)
He
ITepenanbt He obecnieunBaer He obecnieunBaer O6ecneunBaer
obecreunBaeT
HATPSIKEHUST 3aLUTY 3aLUTY 3AUTY

3QLIUTY
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W3 Tabmuuel 6 BUIHO, YTO HM OJMH M3 alllapaToB 3al0UThHl HE 3alIMINACT
ANIEKTPUYECKYIO CETh OT BCEX BO3MOXKHBIX ABAPUHHBIX PEKUMOB. s oOecneveHus
MAKCHMAJIbHOW 3allUThl  3JEKTPUYECKOH CETH  IeJIeCO00Pa3HO  KCHOJIb30BATh
anmaparel  3aliUThl, padoTaromme Ha OOHAPY)KEHHE  pa3HbIX MPHU3HAKOB
HEHUCIIPABHOCTH DJIIEKTPUYECKON CETH.

[Tpumenenue Y311 u Y3I1 He oTMEHSIET HEOOXOAUMOCTH MCNoJib3oBaHus AB
n Y/T.

Takum 00pa3oM, €Clii PacCMOTPETh BAPUAHT MCIOJb30BAHUS BCEX BHUIIOB
3aIIUTHI JIEKTPUYECCKON CETH OTACIBHBIMHU YCTPOWCTBAMH (BBIMTOJHSIOMMMHI TOJIBKO
OJIHY (PYHKIIHIO0), TO HEOOXOMMO YCTAHOBUTH YETHIPE Pa3HbIX arapara 3amuThl; AB,
YAT, Y3411, Y3IL

B HacTosee BpeMs pacnpocTpaHeHbl KOMOMHAPOBAHHBIE AIMApaThl 3aIINTHI,
KOTOpBIE OOBECAMHSIOT B OIJHOM KOPIYCE HECKOJIBKO yCTpoiicTB. Hampumep,
P PepeHInATBHBIE ABTOMATHI, KOTOPbIE OOBEAUHSIOT (PYHKIMU aBTOMATHYECKOIO
BBIKJTFOYATENS U YCTPOMCTBA 3aluThl AuQhepeHnranbHoro Toka. KomOuHupoBaHHbie
YCTPOMCTBA MO3BOJIIFOT ONTUMHU3APOBATH M YIIPOCTUTH MPOCKTUPOBAHUE U MOHTAXK

QJICKTPUYCCKHUX IHUTKOB.

TepMonHANKATOPBI

Opnoli w3  Hauboynee  pacHpOCTPAHEHHBIX  MPUYMH  TMOXKAPOB  OT
DJEKTPOYCTAHOBOK  ABIIAECTCA IEPErPeB KOHTAKTHBIX COEIMHEHMA W IpYyrux
JIEMEHTOB.  [lokapoomacHble  PEXXMMBI  BO3HMKAKOT — BCJIEACTBHE  OONBIIOTO
MIEPEXOAHOrO COMPOTHUBIICHHUS, & TAKXKE IIEPErPY30K.

TepMOMHAMKATOPHBIE MaTepuanbl MPEeAHA3HAYECHBl UIS BU3YAIBHOIO WIIH
(dororpauuecKkoro KOHTPOJII M W3MEPEHUS TEMIEPATYPbl, T.€. PE3YJbTaThl
U3MEPEHUI MOXKHO IIPEACTABUTH B BU3YAJIM3UPOBAHHOM BUJIE.

[Ipy  [OCTWOKEHMM MaKCUMAJIBHOM TeMHeparypbl TEPMOWHIAUKATOPHBII
MaTepHrall PacIuIaBIseTCsS U HEOOPATUMO MEHSET CBOM LIBET.

TepMOMHAMKATOPBl MOXKHO MCMOJB30BaTh KakK JI0Ka3arenbCTBO  (hakTa
NOCTHOKEHUS  ONPENCIICHHON MAaKCUMAJIbHOW TeMmeparypbl, T.K. PeE3YJIbTaThbl
U3MEPEHMS SIBIISIFOTCS. HEOOPATUMBIMH.

Merox W3MEpEHHMS TEMNEparypbl ¢ IOMOIIBK  TEPMOWHIMKATOPHBIX

MarcpruajioB OTINYACTCA HpOCTOTOﬁ, 3KOHOMHWUYHOCTBIO, MaJIOH TPYAOCMKOCTLIO,
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BO3MOXHOCTbIO OMEPaTMBHOrO MOMYyYeHUs [OCTaTOMHO [MOHOW WHGopMauum o
TENN0BOM PEXUME 3/1IEMEHTOB 3/1eKTPO06OPYA0BAHMS.

TepMOUHANKATOPbl MMEKT HECKONbKO WCMOMHEHWA: TepMOUHAMKATOPHbIE
HaKNenkn N TEPMOVNHAMKATOPHbIE KPACKW.

KoHTpacTHOCTb LBETOBOr0 Mepexoga obecneymBaeT Nerkoe pacrno3HaBaHue
aBapuHOro neperpesa

TepMOUHANKATOPbI COXPAHAOT CBOM LBET Y MapKUPOBKY Ha NPOTAXEHMMW BCErO
CpoKa cnyxo6bil.

TepMOUHANKATOPHbIE  HaKMeWKn NpeacTaBAslOT  CO60A  MOANOXKKY Ha
caMoK/eswencs OCHOBE C HAHECEHHbIM TEPMOWHAUKATOPHbIM  MOKPbLITUEM.
MaTtepunanom noanoXKKn MoryT 6biTb 6ymara, onbra Ui nonmMepHas nieHka. Ans
npefoXpaHeHNss TEePMOUHAMKATOPHOrO MOKPbITUA OT BHEWHWX BO34ENCTBUN
MOBEPXHOCTb U3AeNNsA NOKPbIBAKOT 3aLMUTHOW NIEHKON.

Mpn [OCTMXEHUN 3aflaHHOW Temnepatypbl WHAMKATOP HEo6paTUMO MeHseT
CBOW LBET.

TepMOUHANKATOPHbIE HaKMenKM MOryT 6bITb Pa3IMYHOro pasmepa U opMbl, B
3aBMCMMOCTM OT 3aZayy UMETb pasHblil nopor cpabaTbiBaHUS, UMETb HECKO/IbKO
TEPMOYYBCTBUTE/IbHbIX METOK C pa3HbIM Npefenom cpabaTbiBaHUA.

TepMOUHANKATOPHbIE HaKNenKy MOTyT ObiTb OAHOMO3NLMOHHBIMK, T.6. UMEIOT
O4HY WHAMKALMOHHYIO METKY W MHOIOMO3ULMOHHBbIMK - UMeKLWme HeCKONbKO
WHAVKALMOHHbLIX METOK, HACTPOEHHbIX Ha pa3Hble TeMMepaTypsl.

PucyHok 13. MNMpumMepbl TEPMOMHANKATOPHbIX HAK/NeeK Pa3/inyHbIX
npounssoamnTenein
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MprMeHeHne OAHOMO3ULMOHHBLIX TEPMOMHAMKATOPHbLIX Hak/ieek Mo3BONseT
KOHTPO/IMPOBaTb MaKCMMa/IbHYIO TeMNepaTypy Ha 3/1IeMeHTe 3/1eKTPo060opyL0BaHUS.

MprYMeHeHne MHOFoMno3nLMOHHbIX TEPMOMHAMKATOPHbLIX HaKIeeK Mo3BoNnseT
onpegensaTb TemnepaTypy aneMeHTa 3aNeKTpoobopyaoBaHNs Kak
cpegHeapuMeTUYecKoe MexXay nocrefHeil MeTKOM, N3MEHUBLLENA LBET, U NepBon -
He U3MEeHUBLLEN.

TepMOUHANKATOPHbIE Kpacku, B OT/IMUYME OT TEPMOMHAMKATOPHbIX HaK/eek,
MOXHO HAaHeCTM Ha MNOBEPXHOCTU WAM  3NeMEeHTbl  3/1eKTPo06OopYyA0BaHMS,
HeJOCTYMNHble AN YCTAHOBKM TEPMOMHAMKATOPHbLIX HaKIeeK, Hanpumep, npu
CNOXHOWN KOHUrypaumm nam orpaHM4eHHOM MPOCTPAHCTBE BHYTPU 3/IEKTPUYECKUX
WMTKOB. Kpackn MOXXHO HAHECTM Ha MOBEPXHOCTb KOHTPO/IMPYEMOro 3fieMeHTa 60nee
TOHKUM C/I0eM, B pe3y/ibTaTe Yero Bo3pacTaeT CKOPOCTb cpabaTtbiBaHUA.

PucyHok 14. lpumMep UCNonHeHUsa TEPMOMHANKATOPHbIX Kpacok

TepMOUHUANKATOPbl MPUMEHSIOTCA AN KOHTPONS TEMj0BOro  pexuma
3/1EMEHTOB 3/1EKTPOYCTaHOBOK.

TepMOVMHAMKATOPbLI  MPUMEHSIOTCA  AN8  OGHAPYXeHUs U perucrpauum
MNeperpeBoB 3/1eMEHTOB 3/1eKTPO06OPYAOBAHUS UMM 31eKTPONPOBOAKNA, B MEPBYHO
oyepeflb, B6N3N 3NEKTPUYECKNX KOHTAKTOB, KOHTAKTHbIX COEANHEHWIA.

TepMOMHAMKATOPbI HE TPEBYIOT CMEeLMabHOr0 TEXHUYECKOT0 06CNYXIBaHUS.
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3almMTe nognexaT 3MeMeHTbl  3/1eKTPO06OpPYAOBaHNUSA, AN KOTOPbIX
HOPMAaTMBHO-TEXHUYECKMW JOKYMEHTAMMN YCTAHOBNEHbl Hanbo/MbLINe AONYCTUMbIE
TeMnepaTypbl HarpeBa, a TakXKe 3/IEMEHTbI 3/1EKTPO06OPY10BaHNS, NMeperpes KOTopbIX
MOXET MPUBECTW K aBapun WM BO3ropaHMto (He3aBUCMMO OT Hannuus TpeboBaHWIA
HOPMaTMBHbIX AOKYMEHTOB).

TepMOUHAMKATOPbl ~ HAHOCAT  HAa  3/1IEMEHTbl  371eKTPoo6opy0BaHUS,
nog/exatime KOHTPONO TEM/IOBOrO COCTOSHUS.

PucyHok 15. Mpumep UCNONb30BaHNSA TEPMOMHANKATOPHbIX HaK/MeeK A5 KOHTPONS
TemnepaTypbl KOHTAKTHbIX COeVHEHWIA

Mopor cpabaTbiBaHMA TEPMOVMHANKATOPOB BbiGMpaeTca MCXoas 1u3 TpeboBaHwmii
HOPMATMBHO  TEXHWYECKOW  AOKYMEHTauunm AN KOHKPETHOro  3/femMeHTa
3NeKTPoobopyaoBaHNS, TEXHUYECKUX  XapaKTEPUCTUK W PEXWUMOB  paboTbl
3NeKTPoo6opy0BaHNS.

TaK KakK TEPMOMHAMKATOPbI HE SIBAAKOTCA BOCCTaHAB/MBAEMbIMU W3AENUSMMU,
nocne perucrtpauum MMM neperpeBa cpaboTaBliMe TEPMOUHAMKATOPbLI Nognexar
3aMeHe Ha HOBblIE.

Heob6xo0AnMO KOHTPOAMPOBaTb CPOK MCMO/b30BAHWUA TEPMOUHANKATOPOB. pK
NCTEYEHUN CPOKa MCMOMb30BaHWUS, TEPMOWHAMKATOPbl HEOOXO0AMMO 3aMEHUTb Ha
HOBble. [1oc/e 3aMeHbl cAenatb OTMETKY B XXypHarse.

TepMoOUHANKATOPbI SBNAKOTCA HEeBOCCTaHaB/IMBAEMbIMMY 7
HEPEMOHTONPUTOAHbIMKU  n3genuammn  (NoKpbiTuamMuK).  Tpu  cpabaTbiBaHWUK
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TepMoOUHAMKaTOPa, ero cnefyet yaanuTb 1 3aMeHUTb Ha HOBOE mnsaenne (NOKPbITUE).
OkpalwmBaHne TeEPMOMHANKATOPHbIX METOK B pe3yfibTaTe BO3[eNCTBMA TemMNnepaTypsl
HeobpaTnmo.

TepMocucTeMbl

TepmocucTeMbl NpegHasHayeHbl 419 paHHero aBTOMaTUYecKoro 06Hapy>KeHus
MoXapoomnacHbIX CUTyauuin, BO3HUKAKOLWMX BCMeACTBUE TMNeperpeBa 3/IEMEHTOB
3/M1eKTPOYCTAHOBOK: KOHTAKTHbIX COeANHEHUI, NPOBOAOB, Kabenein (B T.4. KOHLEBOM
apmaTtypbl) M LWKWH, 3NEKTPUYECKUX annapatoB, BBOAHbLIX pacnpegennTesibHbIX
WwKagoBs, WMUTOB C 3/1eKTpoobopyLOBaHMEM, WHOMO 3/1eKTPO06OPYA0BaHUA U UX
3/1EMEHTOB, rfe BO3MOXHO MNpeBblleHNe TemnepaTypbl 060pyL0BaHNA B HELLUTATHOM
pexvumMe paboTbl UK NPU NOABNEHUN AedeKTa.

CucTeMbl OCYLLECTBNAIOT HENPEPbLIBHbIA KOHTPONbL TemnepaTypbl Harpesa C
CUTHanM3aLumen o0 NpeBbILEeHNN YCTAHOBEHHbIX MOPOroB U nepejayein MHGopmaunu
Ha Ny/bT LEHTPaNIN30BaHHOIO HabnoAeHUs, r4e OCyLLecTBAAeTCA NPUeM TPEBOXKHbLIX
n3BeLeHii 06 06HaApYXXeHHbIX Neperpesax C AaTYNKOB, OTOOpaXkeHne (MHAUKaLWA)
COCTOSHMA U perucTpaumns cobbITUN.

Tepmocuctemamun MOryT 6bITb 060pYy0BaHbl 31EKTPOYCTAHOBKM, A1 KOTOPbIX
HOPMATMBHbLIMW JOKYMEHTaMW YCTAHOB/EHbI HanbonbLasa LonycTMMas Temneparypa
Harpesa, a TakKXe 3/IeMeHTbl 3/1eKTPo0bopyL0BaHUSA 1 3NEKTPONPOBOAKM, Neperpes
KOTOPbIX MOXET NPUBECTUN K aBapuu UM BO3ropaHutio.

PucyHok 16. Mpumep CUCTEMbI, COCTOSLLEN N3 TEPMOAKTUBUPYEMOIA
ras3oBbIAENAOLLEIA HAKNENKN 1 CeLManM3MpoBaHHOr0 ra3oBoro Aatunka
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B KauecTBe YCTPOWCTB 06HApPYXKEHWUS MPeBbILLIEHNS TEMNEPaTypbl B PasHbIX
CUCTEMaxX MOTYT BbICTyMNaTb pasfnyHble 4aTUMKU. HanpumMep, TEPMOAKTUBUPYEMbIE
rasoBblAENAOWME HaKNeKkn, Npu HarpeBaHUW KOTOPbIX [0 OMpefeneHHOol
TemnepaTypbl BblAeNAeTCA CUTHANbHbINA ras, ynaBnMBaeMblii cneLnanm3vpoBaHHbIM
ra3oBbIM AaTYMKOM, MepefatollMM CMTHan o neperpese Ha KOHTPONbHO-NPUEMHOE
YCTPOACTBO; 6GECKOHTaKTHble WH(PaKpacHble AaTUMKW; [AaTYMKKU TemnepaTypbl,
yCTaHaB/MBaEMbIE HEeNnocpeacTBEHHO Ha KOHTPONUPYEMbIii 3NEMEHT

3NeKTPoo6opyA0BaHNS.

War 1 War 2 War 3

[[a3oreHepupywouumne Mpun HarpesaHun Bbiwe 50 - B aBapuiiHOW cuTyauumn, Korga
Hakneliku, pasMmeweHHble Ha 90°C MHAMKATOpPHble MeTKM TemnepaTypa nogHuMaeTcsa
CMNOBbIX KOHTaKTaX, a TaKXe HeobpaTUMO MEHSAKT CBOU Bbille 100°C, Hakneika
CMOHTMPOBAHHbI A rasoBblin LBeTa Bblfensert CUTHANbHbIN ras,
JAaTUMK B 3/1IeKTPOLW UTKeE KOTOPbIA (PUKCUPYeTCHA rasoBbIM

gatumkomMm. [aTumk nepegaeT
curHan TpeBormu wu /[ wunn
OTK/II0OYaeT NuUTaHue

PucyHok 17. MowuaroBasi CXxemMa paboTbl CUCTEMbI HEMPEPLIBHOTO KOHTPOS
TemMnepaTypbl Ha OCHOBE TEPMOAKTVBUPYEMOWA Fa30BbIAENAOLLEN HAKNENKM
M cneunann3npoBaHHONO ra3oBoro Aatynka

Kpome Toro, TepMOCUCTEMbI MOXHO UCMO/b30BaTh KakK CUCTEMbl MOHUTOPUHTA
MOXapHOn OMacHOCTM 3M1eKTPOYCTAHOBOK, 3a CYET paHHero oGHapYy>XeHus Touek
YPe3MepPHOro Harpesa, 3afl0f0 A0 Hauyana TEPMUYECKOW AeCTPYKLUUW U30NALMKN B

MeCTaX YCTaHOBKW AaTYMNKOB.
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PucyHok 18. Mpumep cUCTEMbI MHOFOKaHaNIbHOTO GECKOHTAKTHOIO
TemnepaTypHOro KOHTPO/S Ha OCHOBE 6ECKOHTAKTHbLIX MUPOMETPUYECKUX
NaTUYNKOB

PucyHok 19. Mpumep MHTENNEKTYa/lbHOW CUCTEMbI KOHTPO/S TeMNepaTypbl
BbICOKOBO/IbTHbIX KabeNbHbIX IMHWIA HA OCHOBE pacrnpeaeneHHoro
[aTunka TemnepaTypbl

TennoBnM3MOHHasa AMarHocTuka

B ocHOBe TENJOBU3NOHHOW  AMArHOCTUKM  NIEXUT  TENJoBO  MeTof
HepaspyLIalolero KOHTPONS, T.e. TEeNNOBM3UOHHbIE 06CNEA0BaHMS C  LIE/bHO
BbIIB/IEHUS MO0XApPOONacHbIX YYacTKOB W Y3/10B B 3/M1€KTPO06OPYA0BAHUN 1
3N1EKTPONPOBO/KE.
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B KayecTBe TEXHWYECKOro CpeacTsa TEMIOBU3MOHHOM  AMAarHOCTUKMU
NpUMeHsAeTCsA Tens0BN30p. TennoBmU30p - 3TO ONTUKO-3M1EKTPOHHbIA N3MEPUTENbHbIN
npuoop, paboTaroLWmin B MHPPaKpacHOW 061acTn 3NEKTPOMarHUTHOIO ChnekTpa.

PucyHok 20. Mpumep NpoBeeHNs TENNOBU3MOHHOTO KOHTPOS 3eKTpoLlKada

KpaTko MeTof TennoBM3WOHHOW AMArHOCTUKM MOXapHOW 6e30MacHOCTy
3KCMyaTMPYeMOro 37eKTPO06OpYyJ0BaHNS MOXHO OMucaTb CMeAyHoLMM 06pasomM.
Kaxablli 06bEKT MMeeT TemnepaTypy, MpUYeM B pasHbIX TOYKax OHa pasHas. Kak
NpaBUIO, OTKIOHEHME TemnepaTypbl B Ty WAM WHYK CTOPOHY CBUAETENbCTBYET O
KaKOW-TO HEO[JHOPOAHOCTK, AetheKTe. TennoBM30p KakK BUAeOKamMepa 0XBaTbiBaeT BCHO
naHopamy 06bekTa, BbIBOAMT Ha 9KpPaH M (PUKCUPYeT B NaMsiTU BeCb CMEKTP €ro
TemnepaTyp, npeo6pasys B TepMorpammy, T.e. KapTWHKY TemnepaTtyp, KoTopas
HanoOMWHAaeT HeraTMB LBETHOW oTorpadguu, rAe KaXAbli OTTEHOK LBeTa
COOTBETCTBYET ONpeAeNneHHON TemnepaType.

HeocnopumbiMyM  NpeuMMylLecTBaMW  TeMIOBU3MOHHOTO  06C/ea0BaHus
SBNAOTCA: O0OBLEKTUBHOCTb M TOYHOCTb MO/yYaeMblX [aHHbIX, 6€30MacHOCTb
(NpumeHseTcs 6ECKOHTAKTHbI MeTon), He  TpebyeTcs OTKNHOUeHNe
3NeKTPoo6opyaoBaHNS U  MOAroTOBKM pabouyero mecTa. [lpu 3TomM  MeToA
BbICOKONPOW3BOANTENEH, K TOMY )€ OH [1ae€T BO3MOXHOCTb MPaKTUYECKN MIHOBEHHO,
«C MepBOro B3rnsaa», ykasaTb MecTo AeeKTa, NpeaBapuTenbHO onpeaennTb CTeNeHb
nehekTHocTM. Kpome 3TOro MeTo[ OTAMYAETCs NPOCTOTON [AOKYMEHTUPOBaHUS
nedeKTOB 1 BO3MOXHOCTbLIO OnpefeneHns aedeKToB Ha paHHel cTagnm passutus. OH
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Nno3BOJIAET C ,D,OCT&TO‘-IHOVI CTerneHbkd TOYHOCTU ANarHoCTUpoBaTb COCTOAHWUE HE
TO/IbKO OTKPbITbIX 3/IEMEHTOB 3ﬂeKTp0060py,qOBaHMﬂ, TaKNUX KaK KOHTaKTHbIE
cCoegunHeHNA B INEKTPUYECKUNX WNTKaxX N BBOAHbIX WNATaxX, HO N COCTOAHNE PO3ETOK U
BbIK/IlOYaTENEN, KOTOpPbIE 3aKPbITbl KOpNycaMun, a TakKXXe 3NEKTPUYHECKNX NMPpoBOAOK,
BbIMO/THEHHbIX Pa3NN4YHbIMU crnocob6amu.

PucyHok 21. Mpumep TepMOorpaMmbl KOHTAKTHbIX COEAUHEHWIA C TeMMepaTypHOIA
LW KaNomn

CyTb TEMnOBM3NOHHOW AMArHOCTUKM  3aK/I4aeTcd B  OECKOHTAKTHON
perucTpayuMyM TemnepaTypHOro nons Ha MNOBEPXHOCTU O06bEKTa M3MepUTENbHON
annapaTypoil, MOCTPOEHMMN W aHanu3e TepMorpamm C Mcnonb3oBaHMem 3IBM ans
06HapyXeHus 1 Knaccuukaymm geekToB U NPUHATUS pelleHuns. Hannumne gedekTa
NpW Takoi AMarHOCTMKe XapaKTepu3yeTcs aHOMaslbHbIM MOBbILEHWEM TeMMepaTypbl
B Ae()EKTHOW 30HE MO CPaBHEHWIO C MCMPaBHbIMWU 061aCTAMM.

Ycnosuss M NOpPsSAOK  MPOBEAEHUS  TENNOBM3UMOHHON  AMArHOCTUKU
9KCMNyaTUPYEMOro 3/1eKTPO0OOPYAOBaHUSA XWAbIX U O6LLECTBEHHbIX 34aHWUI
yCTaHaBNMBalT METOAMYECKME peKomeHgauunm [6]. OHM  HanpaBfieHbl Ha
NPOMNaKTUKY MOXapHOW 6e30MacHOCTU  3/1EKTPOOOOPYAOBAHUS  XUMbIX U
06LLLEeCTBEHHbIX 3A4aHUA W MO3BONSAOT KOHTPO/NMPOBaTb WM OLEHMBATb COCTOSHME
MOXapHO 0NacHOCTW 3/1IeMEHTOB 3/1IeKTPO06OPYAOBaHNSA, KOTOPble paHee He MOrun
ObITb 06CNeA0BaHbl, TAKMX KaK: PO3ETKW, BbIK/HOYATENN W 3NEKTPUYECKME NPOBOAKM
BbIMO/IHEHHbIX Pa3/IMYHbLIMK Ccrnocobamu, YTO ABNSETCA aKTya/lbHbIM MOMEHTOM B
ob6nacty obecneyeHns NOXapHoOM 6e30NaCHOCTUN XU/bIX N 06LLECTBEHHbIX 34aHWIA.
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PucyHok 22. Mpumep o6HapyXeHus NoXapoonacHoOro pasorpesa 601TOBOro
KOHTaKTHOI0 COeNHEHNS

C noMOULb0 TEeNnNOBU3NOHHOW AUArHOCTUKU BbISBMSIOTCA KOHKPETHbIE
neeKkTHble MecTa, r[e 3a4acTytd [0CTaTOYHO 3aTAHYTb, 3a4YUCTUTb, 3aMEHUTb
60NTOBOE COEMHEHME UMK NepepacrnpefennTb Harpy3ky n AedeKT 6yAeT YCTPaHeH.

[lonyckaeTcs UCMonb30BaTh Apyrne MeTOAUKN TENNOBU3NOHHON ANArHOCTUKMN,
ecnum o6nacTb UX MPUMeEHeHWUs COOTBETCTBYET 061acTV MPUMEHEHUS| HACTOSLLUX
METOMNYECKNX PEKOMEHAALINIA.

B KauyecTBe KpPUTEPMEB OLIEHKM MOXapHO 6e30MacHOCT 3NeKTPUYECKUX
N30eNNiA  MOXeT OblTb MNPUHATO 3HAuYeHWEe TemnepaTypbl WA NPEBbIWEHNS
TemMnepaTypbl, YCTAHOBNEHHOE B CTaHJapTax Ha KOHKPeTHOe u3genue. Kpome Toro
KPUTEPUWN OLEHKM MOXapHOW OMacHoOCTW MpU  TEMI0BU3UOHHON AMArHOCTUKE
NpuBefleHbl B METOANYECKMX PeKOMeHAaunax [6].

[lMarHocTMKa 3neKTpoo6opyAoBaHMsS TennoBbIM METOAOM HepaspyLuaroLLero
KOHTpONS (TeNNOBU3NOHHAS ANArHOCTMKA) A0/KHA NPOBOANTLCA GpUrafoli He MeHee
2 yenoseK. Bce uneHbl 6purafbl JOMXKHbI OblTb aTTECTOBAHbI MO TEMN/0BOMY MeTOAY
HepaspyLLaloLWero KOHTPons. XoTs 6bl 0AMH PabOTHUK JOMXKeH OblTb aTTECTOBAH He
HUXe, yeM no |l KBanuUKaLMOHHOMY YPOBHIO MO TEMNOBOMY KOHTPO/O B CUCTEME
PocTexHagzopa.

Ans  npoBeAeHWs TenIOBM3WOHHOW AMArHOCTUKM MOTyT MpuUB/eKaTbcs
CTOPOHHME OpraHn3aLMmn, akKpeauToBaHHbIe B YCTaHOBNEHHOM MOPSAKE Ha TEMI0BOVA
METO/ HepaspyLUALLEr0 KOHTPONS.
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