MunuctepcerBo Poccuiickonn denepaunu
10 JeJIaM I'PAaXAAHKOU 000POHBI,
Ype3BbIYAWHBIM CUTYAUSAM M JJUKBHIAUHU MOCJIEACTBUI
CTUXHHHLIX OeICTBUM

denepanbHOE TOCYyIaPCTBEHHOE OKOIKETHOE YUpeKIeHHue
«Bcepoccuiicknii opaena “3unak Ilouera” Hay4Ho-
HUCCJIEeA0BATEIbCKUHA HHCTUTYT NPOTUBONOKAPHOH
o0oponbl Munucrepcrsa Poccuiickonn @egepanuu 1mo
JaeJiaM TPaKIAHCKON 000POHDbI, Ype3BbIYANHBIM CUTYALMSIM
M JUKBUAAINUH MOCJEACTBUN CTUXUNHBIX OeICTBUI

METOAUYECKHE PEKOMEHJAALIUHU
1O OPTAHU3AIIUHU TPOOPUJTAKTHUKHU ITOKAPOB
OT JIEKTPOOBOPYJIOBAHMA B ’KUJIbIX U OBIHIECTBEHHbBIX
3JAHUAX C IPUMEHEHUEM TEXHUYECKHUX CPEACTB

MocxkBa 2022



YK 614.841.315
BBK 38.96
M 54

ABTOPCKHI KOJIJICKTUB:

A.U. Pabuxos — nau. omoena, A.A. Hazapoe — 3am. nau. omoena;
I'"U. Cmenxos — en. nayu. comp; B.A. [lexomuxog — 6ed. nayu. comp.;
I'.B. bokos — 6e0. nayu. comp, O.U. I pysurnoea — cm. nayy. comp;
B.U. Cubupxo — nau. cexmopa (®I'6Y BHUUITO MUC Poccun)

MeToauyecKkue PpeKOMEHJAAUMH 10 OPraHu3anuu NpPoPUIAKTHKH

M 54 moxkapoB 0T 3JIeKTPOOOOPYAOBAHUSA B SKWJIBIX M OOLIECTBEHHBIX
3IAHUSIX C TNpPUMeHEeHHMeM TeXHUYEeCKHUX CpeacTB. — 2-¢ u3l. —
M.: ®I'bY BHUUIIO MYC Poccuu, 2022. 80 c.

Meroauyeckre peKOMEHJAlNH MPEIHA3HAYEHBI AJIsI UICIIOJIHUTEIbHBIX OPTaHOB
cyobektoB  Poccuiickoit  ®denepanuu, OpraHoB MECTHOIO CaMOYIPABJICHHS,
OpraHu3alvii Mo peanu3alydyd MOJTHOMOYUN B 00JIACTHU MOXKApHOW O€30MacHOCTH B
KUIbe, COOCTBEHHUKOB (QpEHIATOPOB) JKWIBIX JOMOB (KBapTHUp), a TaKxKe
UCIIOIb30BaHusl TeppuTopuaibHbiMu opranamu MYC Poccum B 1elisIX MPaBOBOIO
MIPOCBEIICHUS U PABOBOTO MH(DOPMUPOBAHUS TPAXKTAH U OpPTraHU3AIUH.

Hacrosmue MeTronuueckne peKOMEHIAIMU OMPEACISIOT OOIre TMOJ0KCHUS
10 OpraHu3ay MPOPUIAKTAKH T0XKAPOB OT JIIEKTPOOOOPYIOBAHUS B KHIIBIX
1 OOIIIECTBEHHBIX 3/JaHUSIX C IPUMEHEHUEM TEXHUUYECKUX CPEJICTB.

Hacrosimiue wmeToguueckue peKOMEHAAWH HE SBISIOTCA PYKOBOIACTBOM
M0 NPOEKTUPOBAHHUIO  BJEKTPOYCTAHOBOK 3JaHUM W  MOHTAaXY anmnaparoB
AJIEKTPUYECKON 3alIUTHI U APYTUX TEXHUUYECKUX CPEACTB.

Hacrosmue wmeTonuueckue peKOMEHAAIMM HE SBISIOTCS HOPMAaTHUBHBIM
JOKYMEHTOM.

YK 614.841.315
bbK 38.96

© MYC Poccuu, 2022
© JIHITP MYC Poccun, 2022
© ®I'bY BHUUIIO MYC Poccum, 2022



OI'JIABJIEHUE

| 3321501 (513 1 (T

O 10N 1o 0 B 110071 (5 (535175 S P
OCHOBHBIE NIEKTPOTEXHUYECKHUE PUINHBI TT0KAPOB OT
o0 (&9 1010107070072 (0) :: 1 1 6 A
3. OpraHuzarus TPOOUITAKTHKY TTOKAPOB. .. .vvnrrenreenreenneenneenneeenneennnnnes
R 2% PR 01031112 (S 1 (011 (07 (51514 6 SO
3.2. IIpopunakTHIECKUE MEPOTIPHATHS . .uuvveeeeennnneeeeeannnneeeannnnnnnnn
3.3.  JleiicTBus npu 0OHApYKEHUU aBapUHHOTO PEKUMA
DICKTPOOOOPYTOBAHMS . .. e eeveeennteeenteeennneeeneeenneeennneeannneennns

N —

071411 (01 (5 1 (ST

[Ipunoxenue — OnrcaHre TEXHUYECKUX CPEICTB MPEyNPEKICHUS U
PO UIAKTUKY TTOKAPOB OT ITEKTPOOOOPYAOBAHM . . .vveveeeneeenneanneanneennnnnens

(307 (70390 16 (<] 0121 1) 4 0) 2 PR

14
15
20
20
24
41

46

47

80



BBenenue

Homa 4yucma moxapoB, mnpousomenmmx B Poccuiickonn  Deneparuun
OT 3JIEKTPUUECKUX M3JIEINI U yCTPOMCTB B 3JaHUSX U COOPYKEHUSX, OT OOIEro yucia
NOXKapoB B  3JaHUSIX U COOPYKEHHSAX  OCTaeTcs CTAaOMIBHO  BBICOKOU
u cocrtasiisger oosee 34 %.

Haubomnpiee yuciao noxapoB OT 3JIEKTPOOOOPYI0OBAHUS €KETOTHO MPOUCXOIUT
Ha oOBeKTax »ujoro cexkropa. Mx mons cocrtaBisier nopsiaka 74 % or oOiero
KOJIMYECTBA MOXKAPOB 10 ANIEKTPOTEXHUYECKUM TPUUYHHAM.

OcHOBHas 4acTh MOTMOLIMX JIFOJAEH Ha MOXapax OT 3JIEKTPOOOOPYIOBaHHUS
IPUXOJINTCS HA IOXKapbl B 3JaHUSIX U COOPYKEHUSAX JKWIOro cekropa — 94,8%
OoT 0o0miero yuciia MorudluX Ha MOoXKapaxX, BO3HUKIIUX MO 3JIEKTPOTEXHUYECKUM
NPUYMHAM.

Cpenu BUIOB OOBEKTOB KHIJIOTO CEKTOpa HauOoJblIee KOJMYECTBO IMOXKAPOB
OT DJJIEKTPOU3JAEIUNA M YCTPOWCTB €XEroJHO MPOUCXOAUT B OJHOKBAPTHPHBIX
M MHOTIOKBAPTHUPHBIX JKWIBIX JOMax u cocraBiusier okoino 43 % wu 33 %
COOTBETCTBEHHO.

B 3pmaHusx u coopykeHHsX OOIIECTBEHHOIO0 HAa3HAYEHHUs JOJs TOXKapoB
OT 3JIeKTpoOoOOpyaoBaHMs cocTtaBuia Oosee 52 % OT 0OILIEero yuciaa MoKapoB
Ha JTaHHBIX O0BEKTAX.

Jonsg uymcna mnoruOmuMx JroJed Ha Moxapax oOT 3JIEKTPOOOOpYAOBAHUS
B OOIIECTBEHHBIX 34aHUAX cocTaBmwia 19,0 % or oOmero 4ymciia NOruOImIMX Ha
Mo’Kapax Ha JIAHHBIX 0ObEKTaX.

Pacripenenenust  3HaueHWd — TOKaszaTeleid  OOCTAHOBKA € TOXapamH,
npousomeqmmmu B Poccuiickonn @enepannu B nepuoxn 2016-2021 romos B xKuaom
CEeKTOpPE M 3JIaHUAX U COOPYKEHHUSAX OOLIECTBEHHOIO HAa3HAYEHHs, MCTOYHUKOM
BO3HUKHOBEHHUSI KOTOPBIX SIBISUIOCH  3JEKTPOOOOpYyAOBaHHME, IO CyOBEeKTaMm

Poccuiickoit @enepariuu npecraBieHbl B Tabauimax 1 u 2.



Taoauma 1
Pacnpenesienue 3Ha4YeHUi MoKa3aTejaed 00CTAHOBKHU C MOKapaMH,
npousomenmumu B Poccuiickoii @enepanun B mepuoa 2016-2021 roxos

B JKHJIOM CEKTOpP€, HCTOYHUKOM BOSHUKHOBCHHUA KOTOPLIX ABJJIAJJIOCH

JIEKTPo00Opya0BaHue, o cyobekTam Poccuiickoii @enepauun

Koa-Bo Toas IToru6mo Toas
PeliTunr Cyobekt PO MOKapoB, o > | PeitiTuHr CyobekT PO® Jiofei, o >
efl. ’ 4eJl. ’
1 MockoBckast 00J1acThb 16 861 7,63 1 MockoBckas 00J1acThb 740 6,71
2 Pecrrybmmxa 8304 3,75 2 CeepaioBckas 00J1acTh 417 3,78
Bamkoprocran
3 YensbHHCKas 06aCTb 6728 3,04 3 Pecry6maxa 382 3,46
Bamkoprocran
4 Upkytckas o0nacTb 6 599 2,98 4 Upkytckas obnacTp 358 3,25
5 JlenuHrpaackas 00JacTh 6456 2,92 5 JlenuHrpamckas o0JacTb 342 3,10
6 r. Mocksa 6 047 2,73 6 KpacHosipckuii kpaii 342 3,10
7 KpacHosipckwii kpaii 6017 2,72 7 HoBocubupckas obnacts 297 2,69
8 Kpacuomapckwuii kpaii 5905 2,67 8 Hiokeropockas 001acTb 275 2,49
9 CBepaiioBcKas 00J1acTh 5696 2,57 9 Yensounckas 001acTh 272 2,47
10 Camapckas 001acTs 5573 2,52 10 PocTtoBckas 0061acTh 256 2,32
11 Pecny6iinka Tarapcran 5400 2,44 11 Kpacromapckwuii kpaii 244 2,21
12 Hoocubupckas o06nmactsb 5301 2,40 12 TromeHcKkas 001acThb 233 2,11
13 IIpumopckuii kpait 5164 2,33 13 Ilepmckuii kpaii 232 2,10
14 KemepoBckast o0macTs - 4945 223 14 KemepoBckast o6macTs - 730 2,09
Ky3zbacc Ky3zbacc
15 Hwxeropozckast ob6mactb 4823 2,18 15 Camapckas o0s1actb 221 2,00
16 Aunrtaiickuil kpait 4587 2,07 16 Pecny6inka Tarapcran 214 1,94
17 PocroBckas o0macth 4329 1,96 17 CaparoBckas 061acTb 204 1,85
18 XabapoBckuil Kpaii 3998 1,81 18 XabapoBckuil Kpaii 200 1,81
19 CaparoBckas 00671acTb 3 864 1,75 Cpemuee no cybnexram 195,8
Ypaabcekoro ®O
20 Boponesxckas 00macTb 3819 1,73 19 TBepckas o0nacTb 191 1,73
21 Ilepmckuit kpait 3750 1,69 20 Bonrorpanckas odnacts 185 1,68
22 Bonrorpaznckas obnacts 3706 1,67 21 IIpumopckuii kpait 182 1,65
Cpennee o cydobekram
23 OpeHOyprckas 00JIacTh 3653 1,65 TpuBokckoro O 179.,5
Cpemnee no cybnexram | 5 o4, 4 22 Auraitckuit kpait 173 1,57
Ypaabsckoro PO
24 r. Cankr-IlerepOypr 3623 1,64 23 Kupogckas obnacts 173 1,57
25 TroMeHcKas 06macTs 34590 | 156 Cpemee no cybuektam |y, 5
Cudupckoro @O
Cpennee no cyoekram | 5 4, ¢ 2 BopoHeskckas 061acTh 168 | 1,52

Cudupckoro @O




Koa-Bo

Ilorn6J10

PeiiTunr Cyobexkt PO MOKapoB, I[(;m, PeiiTunr Cyobekt PO Jojei, I[?;lﬂ,
el. ° yeJl. ’
Cpeanee no cyobexkram
Tpupomkckoro GO 33972 25 OpeHOyprckast 00JI1acTb 161 1,46
26 OmMckast 00J1acTh 3130 1,41 26 OmMckast 00J1acTh 156 1,41
g7 | XammetMacHACKW aBT. | 300 | 38 | 97 r. Mockea 151 | 137
OKpyT - Orpa
Cpennee no cyobexkram YamypTrckas
Hentpaabuoro ®O 2898,7 28 PecniyOiinka 145 1,32
28 Bnagnmupckast o6macts 2 687 1,21 29 Ilenzenckas ob61acTb 142 1,29
Cpezu:ee 1o cyOnexram 25949 30 Brnanumupckas o0macTb 142 1,29
Poccuiickoii Penepanuu
29 TBepcKast 061acTh 2418 1,09 Cpemuee no cybnexram |40 4
LenTpansHoro ®O
Cpeanee no cyobexkram
10sxH0r0 PO 2282,1 31 Kypranckas obmacts 130 1,18
30 CraBponoiabCKui Kpait 2194 0,99 32 ApxaHresnbckas 001acTh 130 1,18
31 Kypranckas obmacts 2128 0,96 33 Bomnoroackas o6iacts 130 1,18
32 MBanosckas obaacTs 2126 0,96 Cpez[lfee 1o cyonexram 129.4
Poccuiickoii @egepanun
33 Ilenzenckas ob6aacThb 2075 0,94 34 Hosroponckas o6mactp 129 1,17
34 Kupogsckas obmacthb 2 057 0,93 35 TamboBcKast 001aCcTh 127 1,15
35 VIbSHOBCKas 06MaCTh 2046 0,92 36 Pecrryomixa Caxa 122 1,11
(SIkyTns)
36 Yamyprckas PecriyOnuka 2012 0,91 37 3abaiikabCKuil Kpai 121 1,10
37 3abalkanbCKui Kpai 2 006 0,91 38 PecryOnmka Bypsarus 121 1,10
Cpennee no cyobexram 19226 39 Uysarickas PecnyOmuka 119 1,08
Cesepo-3anagnoro @O - UyBammus
38 Tam0boBckast 0b1acTs 1918 0,87 40 r. Cankr-IletepOypr 118 1,07
39 Pecnybmaca Caxa 1 882 0,85 41 VIbSAHOBCKas 0611aCTb 114 1,03
(SIkyTus)
40 Jluneukast ob6nacth 1 807 0,82 42 Kanysxckast obnactb 112 1,02
Cpeanee no cyobexkram
41 Tynsckast obmacts 1 801 0,81 IOmnoro ®O 110,8
42 Amypckast 061acTh 1754 0,79 43 PsizaHckast obnmacth 110 1,00
Cpennee no cyobexkram
43 Bpsickast ob1acth 1736 0,78 Cepepo-3anasoro DO 101,1
Cpennee no cybnextam |, 534 o 44 Tymbekas 061aCTS 100 | 091
JlanbHeBoCcTOUHOTO DO
44 Benroposckas obmacts 1730 0,78 45 AcTpaxaHcKasi 00JIaCTbh 100 0,91
Cpennee o cydobekram
45 ApxaHrenbckast 0071acTh 1714 0,77 JlaJibHEeBOCTOYHOTO 86,9
D0
46 Pecny6nuka Kpeim 1714 0,77 46 Jluneuxast o6nacTh 86 0,78
47 Pecnybnmka Bypsarus 1702 0,77 47 Amypckast 061acTh 85 0,77
48 Mypwmatickas 06racT 1668 | 075 | 48 Xairrer-Marcuiickirit 82 | 074
aBT. OKpyT - FOrpa
49 Bomoroackas oomacts 1 664 0,75 49 Benroposckas obmactb 81 0,73




Koa-Bo

Ilorn6J10

PeiiTunr Cyobexkt PO MOKapoB, I[(;m, PeiiTunr Cyobekt PO Jojei, )j[(();m,
el ° Yell. °
so | dysamckas Pecnyomma- |y a0 | gy | 5 Crappomomscxaii kpaii 80 0,73
Yysamus
51 Ps3anckas o0sacTb 1519 0,69 51 Kypckas obmacth 80 0,73
52 SApocnaBckas 06macTb 1491 0,67 52 Pecrry6nnka Mopmosus 79 0,72
53 Kamy»xkckas o6mactb 1472 0,67 53 MBanoBckas 061acThb 78 0,71
54 AcTpaxaHckas 00J1acTh 1468 0,66 54 BpsiHckast 0b1acth 77 0,70
55 Kypcxkast o6nactb 1435 0,65 55 Pecny6nuka Kpeim 77 0,70
56 Tomckast obmacth 1422 0,64 56 Pecmry6mmka Komu 74 0,67
57 Hosroponckas o6mactp 1414 0,64 57 OprnoBckast 001acTh 72 0,65
58 Pecmy6nnka MoproBus 1362 0,62 58 Pecny6imka Kapenns 70 0,63
59 Pecny6nuka Jlarectan 1330 0,60 59 TIckoBckast 001acTh 69 0,63
60 Pecnyonnka Kapenus 1307 0,59 60 Spocnasckas 00nacTb 69 0,63
61 CMmoseHckas 001acThb 1305 0,59 61 Tomckas o6macTb 67 0,61
62 PecnyGimka Xakacus 1 226 0,55 62 CMmorneHckas 061acTsb 63 0,57
63 TIckoBckast 061acThb 1204 0,54 63 PecnyGnuka Xakacus 60 0,54
64 Pecny6nuka Komu 1149 0,52 64 Pecny6nuka Mapwuii D51 52 0,47
65 YeueHckas PecriyOnmka 1103 0,50 65 Kocrpomckas obiacTb 45 0,41
66 CaxanuHcKas 00J1acTh 1 088 0,49 66 CaxanuHcKas 00J1acTh 43 0,39
67 OptoBexas oGacTs 1051 | 047 67 #Amario-Henelui asr. 41 0,37
OKpYT
68 Pecrry6mnka Mapwmit On 1 006 0,45 68 Pecny6nuka Jlarectan 31 0,28
69 KocTpomckas obmacth 954 0,43 69 Kanmmmurpanckas 28 0,25
o0acTh
Cpennee no cydobexkram
CeBepo-KaBka3zckoro 899,3 70 Kamuarckuii kpait 27 0,24
PO
70 Kanuuurrpanckas 871 039 | 71 Espeiickan asT. obmacts | 25 0,23
o0nacTh
71 Kabapmuo-bankapexas 771 0,35 7 Pecrry6mmxa Tema 23 021
Pecrybmmka
. CpenHee 1o cyobexkram
72 Hmano-Heneuii apr. 739 0,33 CeBepo-KaBka3ckoro 20,4
OKpyT
PO
73 Pecrry6mnuka TriBa 569 0,26 73 MypmaHcKast 00JIacTh 20 0,18
74 Kamuarckwii kpait 514 0,23 74 Maraganckas 001acTh 20 0,18
75 PecniyOnuka Anpires 500 0,23 75 Pecny0Onnka Anrait 17 0,15
76 | Espeiickas ast. obmacts | 495 022 | 76 | Kebapmumo-banxapcias 16 0,15
PecryOiinka

77 PecriyOnuka Anrait 450 0,20 77 r. CeBacTormomnb 12 0,11
78 Pecny6mika Cesepras 435 0,20 78 Pecry6imika Apires 10 0,09

Ocetns - Ananus




Koa-Bo Toas Horu6.o Toas
PeiiTunr Cyobexkt PO MOKapoB, % ’ | Peittunr Cyobekt PO Jojei, % i
el ° YeJl. ’
79 Marananckas 00J1acTh 406 0,18 79 UyKOTCKHIA aBT. OKpYT 10 0,09
80 r. CeBacTomomns 367 0,17 80 Yeuenckas PecryOimka 6 0,05
81 Pecny6inka MaTymerns 283 0,13 81 Pecny6imka Uarymerns 5 0,05
82 Pecry6inka Kanmbixus 268 0,12 82 Pecnybmuxa Cenepras 4 0,04
Ocerus - AnaHus
83 Kapauaeso-Hepkeccias 179 0,08 83 Pecry6inka Kanubixus 2 0,02
PecrryOnnka
84 Heneukuii aBT. OKpyT 79 0,04 84 Heneukuii aBT. OKpyT 2 0,02
. KapauaeBo-Yepkecckas
85 UyKOTCKHI aBT. OKPYT 75 0,03 85 Pecry6mxa 1 0,01
Tabauna 2
Pacnpenesienue 3Ha4eHunil nokasaresjaed 00CTAHOBKHU C MOKapaMH,
npousomenmumu B Poccuiickoit @enepanun B mepuoa 2016-2021 roxos
B 3/1aHUAX, COOPYKCHUAX OﬁmeCTBeHHOFO Ha3HA4YCHUs,
HCTOYHUKOM BO3HMKHOBEHHSI KOTOPBIX SIBJISIJIOCH JJIEKTPOO0OpPYI0BaHUE,
no cyobexkram Poccuiickoii @egepanun
Koa-Bo Toas IMorudao Toas
PeiiTunr Cyo0bekT PO 10KAPOB, o > | PedATHHT Cyo0bekT P® Joe, o i
ef. ° qeJ. ’
1 r. MockBa 1 684 8,99 1 r. MockBa 12 14,12
2 MockoBckast 00J1acTh 896 4,78 2 MockoBckas 00J1acTh 10 11,76
3 r. Cankr-IlerepOypr 728 3,89 3 [Mpumopckwuit kpaii 7 8,24
4 Kpacnogapckuii kpait 599 3,20 4 r. Cankr-IlerepOypr 5 5,88
5 Pecny6nnka bamkoprocran 561 3,00 5 UpxyTckas ob6mactpb 5 5,88
6 Kpacuosipckuit kpait 545 2,91 6 Owmckast 065acTb 5 5,88
7 Hpkyrckas 00macTb 545 2,91 7 ActpaxaHckas 061acTh 4 4,71
8 Tiprnvopexei Kpait 520 2,78 8 Hmano-Hexeuxui asr. 3 3,53
OKpYT
9 YensOuHckas 001acTh 509 2,72 9 Pecniy6iinka TriBa 3 3,53
10 XabapoBckuii Kpaid 502 2,68 10 KpacHnosipckuii kpait 2 2,35
11 Hosocubupckas obmacts 442 2,36 11 YenssOunckas 001acTh 2 2,35
12 Camapckast 001acTh 399 2,13 12 HoBocubupckas 00macth 2 2,35
13 Pocrosckas 001acThb 367 1,96 13 Pocrosckas 001acTh 2 2,35
14 Pecny6nuka TaTapcran 343 1,83 14 CapatoBckast 00J1acTh 2 2,35
15 Xautei-Mancuickuii ar. 314 1,68 15 Hmxeroposckas 0671acTb 2 2,35
OKpyT - FOrpa
CpenHee 1o cyobekTam
16 CapartoBckas 00J1acTh 309 1,65 Cubmpcikoro ®O 1,8




Koia-Bo

Ilorno.10

PeiiTunr Cyobekt PO MOKAPOB, I[(();m, PeiiTunr Cyobekt PO Jojei, I[(();m,
efl. ’ yeJl. °
17 Omckas o6macTs 204 157 Cpennee no cy6nexram 16
IenTpaabnHoro ®O
18 Hiuskeropozickas 061acTs 292 1,56 16 Pecrryomixa 1 1,18
Bamkoprocran
19 Kemeposcxas obractr, - 291 1,55 17 XaGaposckuit kpaii 1 1,18
Ky3sbacc
20 Bonrorpanckas obnacte 283 1,51 18 Camapckast 00macTb 1 1,18
Cpennee no cyobektam
Cubnpcroro ®O 281,7 19 Bosnrorpasackas odnacte 1 1,18
21 AnTaiickuii kpait 270 1,44 20 AnTaiickuii Kpait 1 1,18
22 IIepmckuii xpaii 269 1,44 21 ITepmckuii xpait 1 1,18
Cpennee mo cydobexkTam 263.0 Cpennee mo cydobeKkTam 1.0
Ypaabckoro @O ’ Ypaabckoro @O i
23 Boponexckas 00macTb 260 1,39 22 Boponexckas o6macTb 1 1,18
Cpennee 1o cyobexkram 254.2 Cpennee 1o cyobexkTam 1.0
LenTpaibaoro ®O ’ IO:xHOrO ®O i
24 TrOMeHCKast 0671acTh 242 1,29 Cpennee "l;’ qum’e“a“ 1,0
25 Pecny6imka Kpemm 241 1,29 23 CaepamoBckasi 00J1acTbh 1 1,18
Cpennee nmo cyobekTam
TpuBo.skcroro GO 230,3 24 Amypckast 061acTh 1 1,18
26 Pecniyonuka Caxa (SkyTus) 228 1,22 25 Teepckas 0061acTh 1 1,18
Cpennee mo cydobekTam
IOmnoro ®O 222,6 26 Bosoroackas o6macte 1 1,18
Cpennee no cyobexram P@® 218,9 27 YibsHOBCKast 001acTb 1 1,18
27 CaepamnoBckast 00J1acTh 216 1,15 28 Benroponckas ob6mactb 1 1,18
28 Pecmry6Onuka Jlarectan 211 1,13 29 TamboBckas 001aCTh 1 1,18
29 CTaBpoOnOILCKUN Kpait 210 1,12 30 Ps3anckas obnacth 1 1,18
30 OpenbOyprckas 00J1acThb 207 1,11 31 Pecnyonuka Komu 1 1,18
31 3abaiikanbCcKuil Kpan 190 1,01 32 Koctpomckas obmactb 1 1,18
Cpeuitee 1o cyGberram 186,4 33 r. Ceactorons 1 1,18
JlanbHeBocTOUHOTO PO
32 ApxaHrenbckas 001acTh 185 0,99 34 Pecny6nmka Marymerns 1 1,18
. Cpennee nmo cydobekTam
33 SAmano-Henenkuii aBT. OKpyr 182 0,97 JaabHeBocTounoro ®O 0,8
34 Tomckas 061acTh 180 0,96 Cpennee no cyonexram 0,6
Cesepo-3anagnoro ®0O
Cpennee o cyobexkram
35 JlernHTpaackas 00IacTh 177 0,95 TpuBokckoro GO 0,6
CpenHee 1o cyobekram
36 Amypckast 005acTb 171 0,91 CeBepo-KaBka3ckoro 0,1
D0
Cpennee mo cydobexkTam o .
Cepepo-3anainoro O 165,0 35 Kpacromapckuii kpait 0 0
37 AcTtpaxaHckas 001acTb 159 0,85 36 Pecry6nuka TaTtapcran 0 0
38 Trepekas o6nacTs 154 0,82 37 | Xaume-Mancuiickuii ar. 0 0

oKpyT - Orpa




10

Koia-Bo

Ilorno.10

PeiiTunr Cyobekt PO MOKAPOB, I[(();m, PeiiTunr Cyobekt PO Jojei, I[(();m,
efl. ’ yeJl. °
Kemeposckas o06macTp -
39 Pecrry6nuka Bypsitis 154 0,82 38 Kys6acc 0 0
40 Kuposckas obnacts 153 0,82 39 TromeHckas o0sacTh 0 0
41 Yamyprckas PecryOmmka 152 0,81 40 Pecny6imka Kpeim 0 0
42 Bounorockas o01acth 147 0,79 41 Pecrty6mixa Caxa 0 0
(Axytus)
43 Bnagumupckas 001acTb 147 0,79 42 Pecny0nuka Jlarecran 0 0
44 SIpocnaBckasi 00JacTh 147 0,79 43 CTaBponoabCKui Kpait 0 0
45 MypmaHnckas 001acTh 146 0,78 44 OpenOyprckas 00J1acTb 0 0
46 Bpsiackas obnacTb 139 0,74 45 3abaikanbCKui Kpan 0 0
47 YapstHOBCKas 0671acTh 138 0,74 46 ApxaHrenbckas 00J1acTh 0 0
48 Ilensenckast 00JacThb 135 0,72 47 Tomckas 00acTh 0 0
49 Benropoackas obnactb 134 0,72 48 Jlenunrpasckas o0nactb 0 0
50 Yeuenckast PecrryOmnunka 127 0,68 49 Kuposckas o6macte 0 0
51 CaxanmuHcKkas 001acTh 124 0,66 50 PecniyOnmka Bypsitust 0 0
52 TamboBckas obmacts 124 0,66 51 Y amyprckas PecryOmmka 0 0
53 Ps3anckas obnacth 118 0,63 52 Bnagumupckas 001acTh 0 0
54 Hysamcras PecrtyGmuica - 116 0,62 53 MypMaHcKas 061acTh 0 0
Yysammus
55 Tynbckas o01acTb 115 0,61 54 Spocnasckas o61acTb 0 0
56 Kypranckas obmnacts 114 0,61 55 Bpstackas obiacTs 0 0
Cpennee 1o cybnexram 1094 56 Ilensenckas 001acTh 0 0
Cesepo-KaBkazckoro @O
57 Pecny6muka Kapenns 107 0,57 57 Yeuenckas Pecrybmika 0 0
58 Pecny6iinka Xakacus 105 0,56 58 CaxanuHckas 001acTh 0 0
59 Jlunenkas 061acTh 103 0,55 s9 | ‘lysamckas Pecnybimia - 0 0
Yysarmus
60 Pecny6nuka Komu 101 0,54 60 Tynbckas obnacTb 0 0
61 OpioBckast 00s1acTh 98 0,52 61 Kypranckas o0macts 0 0
62 Pecny6inka TriBa 97 0,52 62 Pecrry6muka Kapemnms 0 0
63 CmMmorneHckast 00acTb 96 0,51 63 Pecny6iinka Xakacus 0 0
64 Kabapmuno-Bankapcxad 96 0,51 64 JIumenikas obnacts 0 0
PecrryOnuka
65 HBanoBckas 001acTh 96 0,51 65 OpJioBckast 001acTh 0 0
66 Koctpomckas obmacth 96 0,51 66 CmMoreHckast 001acTb 0 0
67 Kypekas 061acts 94 0,50 67 KabapuHo-baikapekas 0 0
PecnyOnuka
68 Kanmmaunrpaackas o0mactsb 92 0,49 68 HBanoBckas o6nacts 0 0
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Koua-Bo Toas IHoruodmno Toas
PeiiTunr Cyobekt PO MOKAPOB, o > | PeiiTuHr Cyobekt PO Jojei, o i

efl. ’ yeJl. °

69 Pecrryomixa Cesepras 80 0,43 69 Kypexas o6nacTs 0 0
Ocetust - Ananust
70 Pecry6uxa Mapwit 31 76 0.41 70 Kamunurpanckas 0 0
o0uacTp
71 Kanyskekas o61acts 75 0,40 71 Pecnybmuia Cesepras 0 0
Ocetus - AnaHus
72 Pecny6mmka MopaoBust 74 0,40 72 PecnyGimka Mapwmit On 0 0
73 r. CeBacrormoib 66 0,35 73 Kamyxckas obmacts 0 0
74 Hosroponackas obmacts 62 0,33 74 Pecny6nuka MopnoBust 0 0
75 Kamuarckuit xpait 58 0,31 75 Hogroposckast o6nactb 0 0
76 IIckoBckas obmacTh 54 0,29 76 Kamuarckuii kpait 0 0
77 PecnyOnmka Anrait 48 0,26 77 IIckoBckas obmactb 0 0
78 PecnyOnmuka Anpirest 44 0,23 78 PecrryOnuka Anrait 0 0
79 Maraznasckast 00J1acTb 44 0,23 79 PecniyOnuka Anpires 0 0
80 EBpeiickas aBT. 00nacThb 41 0,22 80 Marananckast 061acTh 0 0
81 Pecnybnmka Vnrymerns 31 0,17 81 EBpeiickas aBT. 001acTb 0 0
82 Pecny6mka KanMbikus 22 0,12 82 Pecny6imka KanMbikus
83 UyKOTCKHIA aBT. OKPYT 18 0,10 83 UyKOTCKHIA aBT. OKPYT 0 0
84 Heneuxuii aBT. okpyT 16 0,09 84 Heneuxuii aBT. okpyT 0 0
85 KapauaeBo-Yepkecckas 1 0.06 85 KapauaeBo-Yepkecckas 0 0
PecrryOnuka PecrryOnuka

C Y4€TOM HMHTCHCHUBHOI'O POCTa SHCProBOOPYKCHHOCTHU HACCIICHUS, JKWUIILIX M

O6Il[€CTBeHHBIX 3}IaHI/II\/'I, TCHACHONUA II0 KOJHUYCCTBY «OJICKTPOTCXHHUUYCCKUX)

M0KapoB, OYEBHUIHO, COXPAHUTCS TIPU CYIIECTBYIOIIEM IOJOKECHUU TOXKAPHOM
PO HUIAKTUKHN AIEKTPOYCTAaHOBOK.
B Hacrosiiiiee BpeMsi CIOKMIIACh CHUTYaIMsi, KOT/Ia 3JIEKTPOOOOPYIOBAHHE TIO

OO0JIbIIeH YacTh HUKEM HE 00CITYy)KMBAETCS U HE KOHTPOJIMPYETCS C TOUKH 3PEHUS €ro

MOXKapHOW  TpOoQWIAKTHKU. ONEKTPUKH Ha  OOBEKTaX  3aHUMAIOTCA  €ro

00CITy’)KMBaHUEM WJIM PEMOHTOM, KOTJa YTO-TO BBIXOAMUT U3 CTpos. B 3Toil cBs3WM,
OJHUM W3 OCHOBHBIX BOIIPOCOB SIBJISICTCSI OpPraHU3alUsl CUCTEMATHYECKOU
PO UIAKTUKY MOKAPOB OT JIEKTPOOOOPYIOBAHUS KUJIBIX U OOIIECTBEHHBIX 31aHUM
C IPUMEHCHUEM TEXHUYECKUX CPEJCTB.

B cooTtBerctBuu co cratbeil 4 TexHnuecKkoro periaMenTa TaMOXEHHOIro cor3a
(TP TC 004/2011),

HU3KOBOJIbTHOE O0OpY/JOBAaHHE JOJIKHO OBITH pa3pabOTaHO M HM3TOTOBJICHO TaKUM

«O 0e30macHOCTH  HU3KOBOJBTHOTO  O0OpYAOBAHMS
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00pa3om, 4TOOBI MpHU MPUMEHEHUH €T0 M0 HA3HAYECHUIO U BBIMOJHEHUH TPEeOOBaHUI
K  MOHTaXy, OKCIUTyaTauud  (HUCMOJb30BAaHUIO),  XPAHEHUIO,  IEPEBO3KE
(TpaHCTIOPTUPOBAHUIO) M TEXHUYECKOMY OOCIY)XMBAaHUIO 3TO 000pYyIOBaHUE
o0ecreunBaio: OTCYTCTBHE HEIOMyCTUMOTO PHCKAa BO3HUKHOBEHHS TOBBIMICHHBIX
TEMIIepaTyp, IYTrOBbIX pa3psiioB WM H3IYyYEHUH, KOTOPbIE MOTYT MPUBECTH
K TOSIBJICHUIO OMAcCHOCTEH, OTCYTCTBHME HEIOMYCTUMOTO pHCKa MpPH MEeperpy3Kax,
aBapUNHBIX PEKUMAX M OTKa3aX, BHI3BIBAEMBIX BIMSHMEM BHEIIHUX M BHYTPECHHUX
BO3JIEHCTBYIOIIUX  (akTopoB. Takke B  JAHHOM  CTaTbe  OMNpPENAEIICHO,
YTO HU3KOBOJIbTHOE 000PYIOBAaHUE TOJKHO OBITH pa3paboTaHO U U3TOTOBJICHO TAKUM
oOpa3oM, 4TOOBI OHO HE SBISJIOCH HCTOYHHUKOM BO3HUKHOBEHHMS IOXKapa
B HOPMAJIBHBIX M aBAPUMHBIX YCIOBUSIX paOOTHI.

B  OonpmMHCTBE  ciydaeB, TIOCIE€  MOHTaxa, dJIEKTPOOOOpYyIOBAaHUE
HE TIOABEpraeTcs MPOPUIAKTUYECKUM OCMOTpaM, TEXHHYECKOMY KOHTPOJIIO,
OOCITYy’)KMBaHUI0O M  PEMOHTHO-NIPEAYIPEAUTEIbHBIM  MeponpusaTusiM.  OJHaKo
CO BPEMEHEM C HUM MPOUCXOIAT OTPUIIATEHHBIC U3MEHEHUS. Y Xy AIIEHNE COCTOSTHUS
DJIEKTPOOOOPYIOBAaHUS  MNPUBOJUT K  HEPAIMOHAILHOMY  HCIOJIb30BAHUIO
ANEKTPUYECKOW SHEPTHH W TOBBIIICHUIO YPOBHS IMOXApHOW OMACHOCTH, a, 3HAYMT,
TpeOyeT 3a HUM CHCTEMaTU3UPOBAHHOTO HAOIIOACHUSI.

B cootBercTBUN ¢ DenepanbHbiM 3akoHOM OT 21 nexabps 1994 r. Ne 69-03
«O moxapHO#l 0e30macHOCTH», MPOPUIAKTAKA TIOKAPOB — COBOKYMHOCTH
IIPCBEHTUBHBIX MEP, HAMPABICHHBIX Ha MUCKIIOUCHHUE BO3MOXKHOCTH BO3HHUKHOBCHHUS
M0’KapOB ¥ OTPAHUYCHHUE UX TTOCIICCTBUN.

[Tox cucremoii npodUIAKTUKN TOKAPHOM OMACHOCTU 3JIEKTPOOOOPYAOBAHMS
KWIBIX W OOIIECTBEHHBIX 3/JaHUM TIOHMMAIOTCS PErYJSpHBIC, BBIMOIHSIEMBIC
o 3aJIaHHOM nmporpamme HAOJTIOICHMUSI 3a AKCILTyaTHPYEMBIM
AIEKTPOOOOPYIOBAHUEM, TO3BOJISAIONINE OMPENENIIATh €ro (DaKTHUECKOE COCTOSHUE,
IMPOUCXOMAIIAE B HEM TPOIECCHl W TPOTHO3UPOBATh M3MEHEHHWE COCTOSHHUS
NOJ1 BIMSIHUEM pa3iudHbIX (hakTopoB. Takue HaOMIO/IEHHUS HEOOXOIUMBI, B MEPBYIO
ouepeib, IS AIEKTPOOOOPYI0BaHUS 0OBEKTOB C MACCOBBIM MPEOBIBAHUEM JIFOJICH.

[ToskapHast 6e30MacHOCTh, OOBEKTOB PA3IMYHOTO HA3HAYCHUS B 3HAYUTEIHHOU
CTETICHH OIPEACTSETCS COCTOSHUEM SKCIUTyaTHUPYEMOTO 3JIEKTPooOOpyaOBaHUs

1 3JIEKTPOYCTAHOBOK.


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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OCHOBHBIM  HampaBjieHHUEM B  OOECIEYEHUU TMOXKApHOW Oe30macHOCTH
AKCIUTYyaTUPYEMOr0 3JIEKTPOOOOPYNOBAaHUS SIBJISETCA MaKCUMaJIbHO BO3MOYKHOE
CHIDKEHHME BEPOSTHOCTH BO3HMKHOBEHHS I0Kapa OT JJIEKTPOYCTAaHOBOK B IE€JIOM
Y OT OTJEJIBHBIX JJIEKTPUYECKHUX U3/IEIIHMN.

TaMm, r1e €cTb KOHTaKTHBIE COEAUHEHHUs B DJIEKTPOCETSX, MPOLECC OKUCIIEHUS
METAJNIMYECKUX TOBEPXHOCTEH DJIEKTPOKOHTAKTOB U  MOSBIEHUS Je(PEKTOB
HEIpepbIBEH. be3 0CTaTOYHOM TEXHUYECKOM OCHAIEHHOCTH M IMOATOTOBJIIEHHOIO
nepcoHasia B OOJIBIIMHCTBE CIIy4aeB HEHCIPABHOCTH BJIEKTPOOOOPYIOBAHMSI MOMKHO
O0OHAPYXHUTh TOJBKO MO XapaKTEPHOMY 3amaxy HJIW OOYIJIEHHOW 3JIEKTPOU3OISIHH,
YTO XapaKTEPHO ISl aBapUIHBIX 1€PEKTOB YK€ Ha M0KapOONacHOU CTauu.

Bo3HukHOBeHUE NEePEKTOB 3JIEKTPUUYECKUX LEMEd U AIEKTPOOOOPYIOBaHUS —
3TO €CTECTBEHHBII Ipolecc, K KOTOPOMY HEO0OXOIUMO OBITh TOTOBBIMHU U KOTOPOE
HEO0OXO0IMMO TIPEAYIIPEKAATH 3a0J1arOBPEMEHHO.

B Hacrosmee Bpems MOSBUIMCH HOBBIE TEXHUYECKHUE CPEACTBA, MO3BOJIAIOIINE
BBIBECTH MNPOQUIAKTUKY TIOKAapOB  OT  3JIEKTPOOOOPYAOBAHMS B  SKHIIBIX
Y OOLIECTBEHHBIX 3/IaHUSX HAa HOBBII YPOBEHB.

K oOcnyxuBaHUIO 3JEKTPOYCTAHOBOK JIOMYCKAIOTCS KBaJIM(ULMPOBAHHBIE
CIICIMAINCTBI, HMMEIOIIME Tpynmy 1o 23jekTpode3onacHocty He Huxke I,
NOATBEPKACHHYIO COOTBETCTBYIOIUM YJOCTOBEPEHUEM.

OOcnenoBaHue  BJIEKTPOYCTAHOBOK — JOJDKHO — MPOM3BOAUTHCS  COBMECTHO
C  KBaIM(QUUUPOBAHHBIM  TMEPCOHAIOM  3JEKTPOTEXHUYECKOTO  XO34IiCTBa,

OTBCTCTBCHHBLIM 3a O6CJIy}KI/IBaHI/I€ 3JICKTpOO60py,IIOBaHI/UI 3JaHu.
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1. O0sacTh NpUMEeHeHust

Hactosamme MeTtoauueckue peKOMEHIALUMU ONPEAEIAOT OOIIMe MOJIO0XKEHUS
10 OpraHu3ai MPOPUIAKTAKH TOXKAPOB OT JIIEKTPOOOOPYIOBAHUS B KHIIBIX
Y OOLIECTBEHHBIX 3IaHUSIX C IPUMEHEHNEM TEXHUYECKUX CPEJICTB.

Hacrosmue METOIUYECKUE pPEKOMEHAAIUN IpeaHa3HAYECHBI
JUIs MCIOJIHUTEIBHBIX OpraHoB cyObekToB Poccuiickoii ®enepaiuu, opraHos
MECTHOTO CaMOYIIPaBJICHUS, OpraHU3alluid MO peaju3aluy MOJHOMOYHM B 00iacTu
MO’KapHOM 0e30MMacHOCTH, a Takke COOCTBEHHHKOB (apEHIATOPOB) JKHUIIBIX JIOMOB
(kBapTHD).

OCHOBHBIMM 3a/lauaMU HCTIOJHUTEIIBHBIX OpraHoB cyOBekToB Poccuiickoii
depneparumy, OpraHoB MECTHOTO caMOyIpaBJICHUS, OpraHu3alui,
Mo MPOPUIAKTUKE TMOXKAPOB B KHUIbE, SBIAIOTCS OOyUYE€HHE HACEICHHUS Mepam
MoKapHOW 0e30MacHOCTH, OCHOBaM MOXapoOe30MacHOr0 TMOBEACHHS, a TaKxKe
UH(OPMUPOBAHKE HACEIEHUS O MEPAX MOKAPHON O€30MACHOCTH.

Hacrosimue  meTonuyeckue pEeKOMEHJIAUU MOTYT  ObITh  IMPUMEHEHBI
cOOCTBEHHMKAaMU JIOMOB (KBapTHpP) W apeHJaTopamMu MOMEIICHUN sl TMPOBEICHUS
CaMOCTOSATENIbHOM TIEPBUYHONM OIEHKH COCTOSHUS TOKapHOW  0€30MacHOCTH
HKCIUTYaTUPYEMOTO 3IEKTPOOOOPYA0BaAHUSI.

B Hactrosammx MeTtoguyecknx peKOMEHAAUAX MOl TEXHUYECKUMU CPEACTBAMHU
NpOUIAKTUKY TMOXKApOB MOHUMAIOTCS amnmaparhl 3alIUThl 3JIEKTPUUYECKUX IIEeMei,
TEIJIOBU3UOHHAS INarHOCTUKA, TEPMOMHANKATOPBI U TEPMOCHCTEMBI.

Hacrosdmue MeTtonuyeckue peKOMEHAALMU HE SABIIOTCA  PYyKOBOJCTBOM
10 NPOEKTUPOBAHHMIO 3JEKTPOYCTAHOBOK 3JaHUMM W  MOHTAaXY anmnaparoB
JJEKTPUYECKOM 3aIUTHI U APYTUX TEXHUYECKUX CPEACTB.

[IpoeKkTHpOBAHUE M MOHTAX DJEKTPOYCTAHOBOK 3JaHUN JOJIKEH MPOBOIAUTHCA
B COOTBETCTBUU C ACHCTBYIOIIMMU HOPMATUBHBIMU JOKYMEHTAMH.

Hacrosimue wmeroguueckne peKOMEHJAUMU HE SBIKOTCS HOPMATUBHBIM

JOKYMCHTOM.
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2. OCHOBHBIE YJIEKTPOTEXHHMYECKHE NPUYUHBI I10KAPOB
OT 3JIEKTPOOOOPYAOBAHMS

[ToxxapHasi ©e30MacHOCTh OOBEKTOB Pa3IMYHOIO HA3HAYEHHS, B TOM YHUCIIE
KWIbBIX M OOIIECTBEHHBIX 3JaHUA B 3HAYUTEIBHOM CTENEHU OIpelesieTcs
COCTOSIHHEM 3KCIUTYyaTUPYEMOI0 3JEKTPOOOOPYAOBAHMS U SJIEKTPOYCTAHOBOK.

3HaHWE TEXHUYECKUX MPUYMH TOXKAPOB OT 3JEKTPOYCTAaHOBOK IIO3BOJISIET
OpraHu3oBaTh YQPEKTUBHYIO CUCTEMY MOKAPHO-TPOOUIAKTUUECKIX MEPOTIPUSITHH.

K mpuurHaMm noxapoB JIEKTPOTEXHUYECKOTO XapaKTepa OTHOCSTCS:

- KOPOTKOE 3aMBIKAHHE;

- Ieperpy3Ka JIEKTPUUECKUX LEIeN;

- 00JIBIIOE NEPEXOTHOE CONIPOTUBIICHHUE;

- ICKpPEHHUE;

- DJIEKTpUYECKas Ayra;

- IIEpEHAIPSKEHUE JIIEKTPUUECKON CETH.

Kpome Toro, HeoOX0IMMO YUYUTBIBaTh, UYTO MEPEHANPSIKEHUE DIEKTPUUECKON
ceTH, OOJbIIOE MEPEXOJHOE CONPOTHUBICHHE M IMEpPErpy3Ka LENU MOXKET MPUBECTH
K KOPOTKOMY 3aMbIKAHUIO, BO3HHUKHOBEHHUIO JJIEKTPUUYECKOW IyTH, U HA0OOpPOT,
KOPOTKOE 3aMbIKAaHUE MOXXET IPUBECTH K MEPErpy3Ke IIEKTPUUYECKON CETH,
K UCKPEHMIO, 00pa30BaHUIO 3JIEKTPUUECKON JIyTH, K MEPEXOAy JIEKTPHUUECKOro TOKa
Ha METAJUIMYECKHUE 3a3€MJICHHbBIE KOHCTPYKLMH U T.1. [3].

To ecTh, OJHM aBapHilHbIE PEXKHUMBI, MOTYT MEPEXOAUTH B JIpyrue Oosee

OITaCHBIC OTHOCHUTCIIbHO BO3MOKXHOCTH BO3ZHHUKHOBCHUA IIOXKAPOB.

Kopomkoe 3amvikanue

Cpean TOpUYMH MOXApOB  BJIEKTPOTEXHUYECKOTO XapakTepa KOPOTKOE
3aMbIKaHHUE SIBJISIETCSI CaMbIM PacIpOCTPAHEHHBIM, XOTSI HEPEJKO OHO MOKET ObITh
U CJIEJICTBHEM KaKON-110O0 APYyrod aBapuiHON CUTyallud B AJIEKTPUUECKOM LIeTH.

KopoTrkoe 3aMblkaHMe€ B DJJIEKTPUYECKHX LEMSAX MOXKET BO3HUKHYTh
B pe3yJIbTaTe 3aMbIKaHUS MeXay ()a30BbIM U HYJIEBBIM MPOBOJHUKAMHU, 3aMbIKaHUs
¢ha30BOTr0 MPOBOTHUKA HA «3eMITEO» [3].

NHbpIMM  cllOBaMHM, KOPOTKOE 3aMBIKAHME BO3HHMKAET IIPU COCIWHEHUH
3JEKTPUYECKUX MPOBOAOB C HAPYLICHHOW M30JSALHEN, CONPUKOCHOBEHUHU MPOBOJOB

C MCTAJUNIMYCCKUMH 3a3CMJICHHBIMHU KOHCTPYKIUAMUA SIIaHI/Iﬁ H COOPYKCHHU,
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NOMaJaHUM Ha OrOJIEHHbIE MPOBOJA MOCTOPOHHHUX METAUIMYECKUX MPEAMETOB,
npoboe OOyrjaeHHOW WM HapyLIEHHOW HW30JSIMM  NPOBOJOB M JIPYIHX
JIEKTPOYCTAHOBOYHBIX W3/IEIUN.

IIpu KOPOTKOM 3aMBIKAHMM MTHOBEHHO MHOTOKPATHO YBEJIMYMBAETCS CUJla TOKA
B LENH, NPOUCXOAUT 3HAYMUTEIBHOE BBIJACICHUE TEIUIA, 3HAYUTENBHO BO3PACTAET
TeMIlepaTypa TOKOIPOBOJSAIIUX KW, YTO MPUBOAUT K PACIUIABICHHUIO H3O0JIALMU
AJIEKTPUYECKUX INIPOBOJOB M Kabened M €€ MOocCienylolleMy BOCIIIAMEHEHHUIO.
Kopotkoe 3aMblkaHMe, Kak IPaBUJIO, COINPOBOXKIAETCS XJIONKOM, PAaCIUIABICHHEM
MeTajyla MPOBOJHHUKOB M BBIOPOCOM PpACKAJIEHHBIX YACTHUIl M3 30HBI KOPOTKOIO
3aMBIKaHHUSI C MOCIJIETYIOINM BOCIUIAMEHEHUEM OKPYKAIOIINX IPEAMETOB.

Haubonee pacnpocTpaHeHHbIE MPUYHMHBI, MO KOTOPHIM MOKET MPOU30NTH
KOPOTKOE 3aMbIKaHUE B KBapTUPE, JOME, OOIECTBEHHBIX 31aHUAX — 3TO TOBPEKICHHE
U30JISIUY. [ToBpexnenue U30JISUUU qae BCETO IIPOUCXOJIUT
B MecCTax, I/ie MmpoBoja meperubarorca. Takxke K MOBPEKICHUIO U3OJSAIMA MOXKET
IPUBECTU MEPEKPYUYMBAHUE MPOBOAOB, CrMOAHHME IMPOBOJOB MOJ OCTPBIM YTJIOM,
NOBPEXKJEHUE W30JALMM TPOBOJAOB NPH TNPOBEIEHUU PEMOHTHBIX pador [4].
M3omanno MOTyT INOBpPEAUTh IPBI3YHbl WM JOMAIlHWE >XUBOTHbIC. Eme oaHa
IPUYHMHA KOPOTKUX 3aMbIKAHUI — IIEPETPEB U, KaK CIEICTBHUE, PA3PYILIEHUE U3OJIALMH.

HcrouHnKaMy 3aXUTaHus NpPH KOPOTKHX 3aMBIKAHUSAX MOTYT SBIISITHCS
packajeHHble (ropsllMe) 4YacTULbl M Kaluli MeTajula MpH  paciulaBiICHUU
B AaBapUUHBIX PEXHUMAX >KWJI TPOBOJOB (kKabenel) WIM TpPU pa3pylLICHUH

AIEKTPONPUOOPOB.

Ilepezpy3ka 3nekmpuueckux cemei

CoBpeMeHHBIE KBAPTHUPBI M JIOMA HACBIIIEHBI MHOYKECTBOM JJIEKTPHUYECKUX
npubopoB. YacToll NpUYMHON BO3HUKHOBEHHUS IOXKAPOB SBISETCA NEperpys3ka
BJIEKTPOCETEN.

[Ieperpy3koi Ha3bIBA€TCs TAKOE SIBJIEHUE, IIPU KOTOPOM B JJIEKTPUUECKOU CETH
BO3HHUKAIOT TOKOBBIEC HAIrPy3KH, MPEBBIIIAIOIINE JUTUTEIBHO IOy CTUMBIE.

Haunboinee yacToii mpUUYUHOM, BBI3BIBAIOILEH IEPETPY3KY JIEKTPUUECKUX Leneil
B KWJIBIX U OOLIECTBEHHBIX 3aHUSX, ABJISIETCS BKJIIOUEHHUE B DJIEKTPUUYECKYIO CETh HE
IPEIyCMOTPEHHBIX PAcYeTOM MOIIHBIX IOTpeOUTeNel DJIEKTPOIHEPTUU  HWIIH
BKJIFOUCHHE B OJHY PO3ETKY HECKOJIBKO OBITOBBIX MPUOOPOB OONBIION MOITHOCTH

OJIHOBPEMEHHO.
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B pesynbrare mneperpy3kud IMpoBOJia HArpeBalOTCs, BbIAENsAETCA OO0NbIIOE
KOJIMYECTBO TEIIa, MOTYT IUIABUTHCS KUl TPOBOJIOB — ATO MOXKET CTaTh MPUUMHOMN

KOPOTKOT'O 3aMbIKaHHUs, BOSHUKAIOT UCKPBI U KaK CIIECTBUE moxap [5].

boavwoe nepexoonoe conpomuenenue (n10xoi KOHMaxKm)

bonbmoe mepexonHOE COMPOTHUBIECHHUE — H3TO CONPOTUBIEHHE YYacTKa
AIEKTPUIECKOM IIETTH B MECTE COSAMHECHUS OTICIBHBIX JIEMEHTOB (MECTa COSMHCHHUS
IIPOBOJIOB, TOJICOCIMHEHUSI UX K DIIEKTPONPUEMHUKAM, KOHTAKTHBIM SJIE€MEHTaM U
T.I.) B KOTOPBIX, MPU HETMPABUIHLHOM HX HCTIOJHEHHH, COIPOTHUBICHHUE BHIIIEC IO
CPaBHEHHUIO C COMPOTUBICHUEM JIEKTPUUECKON LEMH J0 3TUX YYaCTKOB M MOCJEe HUX
[3].

Haubonee yacto Gosbliiue nepexoaHble COMPOTUBICHUSI BOZHUKAIOT B MECTax
COEIMHEHHMsI MPOBOJIOB MEXAy CcO00#, KOorjga BMECTO NalKH, CBApKU, ONPECCOBKU
WU 32KUMOB TOJI OOJITBI TPUMEHSIIOTCS CKPYTKH MPOBOAOB (OCOOEHHO oOIacHa
CKpYTKa MPOBOJIOB C AIFOMHUHHEBBIMU U MEIHBIMU KUJIAMHU ), B MECTaX MOAKIIOUCHUS
OpOBOJOB K ammapatam 0Oe3 CHeUUalbHBIX 3aKHMMOB W  HAKOHEYHUKOB,
B BBIKJIIOYATENISAX, INTENCENbHBIX pa3beMax (po3eTKax, BUJIKAaxX) Ha KOHTAKTHBIX
3JIEMEHTaX MpPU CHIXKEHUU NpUJIaraeMbIX AJIsl BKIOYEHHs YCHINN, HEJOBKIIOUESHHUS,
MOJATOPaHUsl M T.Nl., B MECTaX KOHTAKTOB, BBIMOJIHEHHBIX C TMOMOIIBIO PE3bOOBBIX
COCIMHEHUI B 3JIEKTPOOOOPYIOBAHHUH, B KOTOPOM B Ipollecce paboThl MPOU3OIILIO0
oclla0ieHre KOHTAKTa.

HenocpeacTBEHHBIM HCTOYHUKOM 3aKUTAHHUS B STOM CIlydae MOTYT OBITh:
AIIEMEHTHl JJIEKTPOYCTAHOBOK, HArpeThle 10 BBICOKOW TeMIIEpaTypbl TEILJIOM,
BBIICJICHHBIM ~ 3JIEKTPUYECKUM TOKOM B  MecTe€  OOJIBLIOrO0  MEPeXOHOro
COTMPOTHUBJICHUS;  AJNEKTPUUYECKUE  HMCKPhl  WMJIM  YAaCTHIBl  PACIUIABICHHOIO
Y HaKaJICHHOTO METajljla, BO3HMKAIOIIME B MECTE «IUJIOXOT0» 3IIEKTPUUYECKOIrO
KOHTAKTA.

Kpome Toro, 601b110€ MEPEXOJHOE CONMPOTUBICHUE MOKET ObITh MPUYMHON

BO3HUKHOBCHHUA KOPOTKOI'O 3aMbIKaHMA.

Hckpenue (0yzo60it npoooit)

Uckpenne (myroBoil mpoOOW) B IJIEKTPOYCTAaHOBKAaX — OTO BechMa
pacrnpocTpaHEHHOE SIBJICHUE U ITPOUCXOIUT KaK IIPU HOPMaJIbHON paboTe OTACIbHBIX
NOTpeOUTENe DAIEKTPUUECKON DHEPruM, 4dalle BCEro MPUOOPOB HMEIOUIUX

KOHHGKTOpHBIﬁ QJICKTPOABUTATCIIb IIPU HCIUIOTHOM HNPUWIICTAaHWMHW K HUM HICTOK, TaK
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U B aBapUiHOM pexuMe paboThl 3JIEKTPONPUOOPOB, B MECTaX HEKAYECTBEHHOIO
NPUCOCAUHEHUSI  MPOBOJAOB K  MOTPEOUTENsIM  AJIEKTPUUYECKOM  SHEpruw,
IPU  CONPUKOCHOBEHWU OTACIBHBIX YYaCTKOB TMPOBOJOB MEXKIy CO00N wiH
C 3a3€MJICHHBIMH KOHCTPYKUHSIMU U T.1. [3].

[Ipyu wuckpeHurn TPOUCXOAUT OOpa30BaHWE HCTOYHUKOB  3a)KUTAHUS,
o0nagaronux YHEPruen U TeMIepaTypoi TOCTaTOYHBIX JJIs BOCIUIAMEHEHUS] MHOTHX
rOpPIOYMX BEIIECTB U MaTEpPUAJIOB.

NckpoBoil paspsii MOKeT 00pa3oBBIBATHCA MPHU U3JIOME KWIIbI KaOeysl u3-3a
YCTaJOCTH METalljla, pa3pbiBa MPOBOJHUKA MPU UYPE3MEPHOM PACTSHKCHUU Kades,
100 TIPU MOBPEXKACHUU KUl OCTOPOHHUM IpeAMETOM. B moBpexaéHHON xKuie
BO3HHMKACT MaJblii 3a30p, MpoOMBAeMbIi PaOOYMM HAMPSIKEHUEM, IOITOMY TOK
0 TakoMy KaOeJto MpOJIOJIKAET MPOTEeKaTh, U OCTAETCsA OJIM30K K HOMUHAIHLHOMY
3HaueHU10. B 3a30pe BO3HUKAET NyroBOM pa3psiji, COMPOBOKAAIOIIMICT HUHTEHCUBHBIM
BBIJICJICHUEM TEILIa, YTO MPUBOJIUT K JalIbHEUIIEMY pa3pylISHUIO U30JISIUK KaOems U

€ro BO3ropaHuro.

Anexmpuueckan oyza

DnekTpudeckas ayra oopasyercs B pe3yJbTaTe yCTOWYUBOTO AJIEKTPUUECKOTO
paspsiia MEXIy BYMS METAUIMYECKUMH 3JEMEHTAMH DJEKTPHUUYECKON YCTaHOBKH,
UMEIOIIUMU pa3HbIe MOTECHIMAIbL. B 2JIEKTpUYeCKON ayre NpoucXOoAUT UHTCHCUBHAS
MOHM3alMs ra30BOr0 MPOMEKYTKa, IUIaBJIeHUE W ropeHue Meramia. Kpome Toro,
MPOUCXOJUT HWHTEHCUBHOE pa3OpbI3TUBAHUE PACIUIABJIECHHBIX YaCTUIl METAaJla,
UMEIOIIUX OOJIBIIION 3amac TEIIOBOM HSHEPruM, KOTOphIE MOMNajas Ha TOpIOYHE
Marepualbl, MOTYT 3aXeub HX. OJJEKTpUYEecKass Jyra HMEET OYEHb BBICOKYIO
temriepatypy (1500-4000 °C) u MOXKET BOCIUIAMEHUTD MPAKTUYECKH JIF000I rOproumii
Marepuall, COMPUKACAICh C HUM HEMOCPEACTBEHHO, a TAKKE MOCPEICTBOM JIYUYUCTOMN
TETIOTHI.

VYcroitunBas  siekTpuueckas — Jayra  HMHOTJAa  MOXET  BO3HHUKATh B
snekTpornpoBoaax. [Ipu anexkTpuyeckoi ayre mo HensM NpoTeKarT TOKH KOPOTKOTO
3ambikanus. [ToaTroMy npu 0Opa3oBaHUU FNEKTPUUYECKON AYTU B aBAPUUHOM PEXKUME
B DJIEKTPUYECKOM 1M BO3ZHUKAIOT BTOpUYHBIE (TTOOOYHBIE) SIBIICHUS, XapaKTepHbIC
JUISl KOPOTKOTO 3aMbIKaHUsl. B cilyyasix, He MpelyCMOTPEHHBIX HOPMaJIbHBIM PEKUMOM
AKCIUTYaTaluu 3JIEKTPOYCTAHOBOK, BOSHUKHOBEHHUE JIEKTPUUECKOMN TyTH Yallle BCEro

IIPOUCXOJUT MPU KOPOTKOM 3aMbIKaHUH [3].
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Ilepenanpsascenue 6 31eKkmpuieckoul yenu

[lepenanpsikeHne MOXET BO3HUKATh: MPH KOPOTKUX 3aMBIKAHUSX; TpU
NOMAJaHNN «BBICOKOTO» HANPSOHKEHUS] HA HU3KOBOJBTHBIE CETH; MPU T'PO30BBIX
pas3psiaax; 3EKTPOMArHUTHONW UHAYKIHUU U JIp.

[loxapHasi onacHOCTh MEpPEHANpPsDKEHUs, B 3aBUCUMOCTH OT KOHKPETHBIX
yCIOBUH, MOXET MPOSBIATHCS B  CIEIYIOIIEM: MOBBILIEHUH BEPOSATHOCTH
BO3HUKHOBEHHUS KOPOTKOTO 3aMbIKaHUS; YBEJIMYEHWHW TOKOBOW Harpy3kd Ha
OTJENBbHBIX yYacTKax »dJIEKTPHUUECKONW IeMM W BO3MOXKHOCTH BO3HHUKHOBEHUS
neperpy3Ku; MOBBIIIICHUH TETIOBBIACIICHUS B SJICKTPOHATPEBATENBHBIX YCTPONUCTBAX;
MOBBIIIEHUH BEPOSITHOCTH BO3HUKHOBEHHS aBapUUHBIX PEKUMOB B AJIEKTPOIPUOOpax
[3].

Henpasunvnaa 3Ikcnayamayusa, KOHCMPYKMUGHbIE HEOOCMAMKU U
HeUucCnpagHocmu 371eKmpou30euil

[loxxapHast 0e30MacHOCTb  BJEKTPUYECKUX MPUOOPOB  HaIpaBjieHa Ha
o0ecrnievyeHre MPakTUIeCKO HEBO3MOKHOCTH 3aropaHusi, Kak caMoro M3Aenusi, Tak u
OKpYyXXalolllel ero Ccpeapl, 4To JOJKHO OO0eCleunBaThCs  KOHCTPYKIHEH
AJIEKTPONIPUOOpPa, BHIOOPOM  KOMIUICKTYIOIIMX H3JCIHA W MaTepuajoB ¢
TEMIEPATyPHbIMH XapaKTEPUCTUKAMH, COOTBETCTBYIOLIUMHU TEIUIOBOMY PEXUMY
paboTsl. [Ipy 3TOM XapakTepucTUKaMH OKapOOE30IaCHOCTH SIBJISIETCS COOTBETCTBUE
TEMIEpaTypbl Ha OCHOBHBIX JJIEMEHTaX DSJIEKTPHUYECKOro MpUOOpa IOMYCTUMBIM
3HAYEHHUSIM, KaK B pabouyeM, Tak U B aBAPUUHOM PEKUME €Tr0 padOTHI.

BoO3HUKHOBEHHE TOXApOB OT SJIEKTPHUUECKUX MPUOOPOB MOXKET OBIThH
OOyCIIOBIEHO:  KOHCTPYKTHBHBIMH  HEJOCTAaTKaM{,  HapylIEHHEM  MpaBHII
SKCIUTyaTalliM; HEKAYeCTBEHHBIM HHEProcHa0XKeHHEeM (pe3KUMH  KoJjeOaHUsSIMU
HaNpsOKEHUS B DJIEKTPUYECKOW CETH, YTO MOXKET IPUBECTH K BO3HUKHOBEHUIO
aBapUMHBIX PEKUMOB).

OCHOBHBIMHU PUIMHAMH BO3ZHUKHOBEHUS TI0YKAPOB OT AIIEKTPUIECCKUX U3ICITUN
ABIIAIOTCS: KOPOTKOE 3aMblKaHWE B MpHOOpax W IMIHypax MUTaHHs, OOJbIIOE
NIEPEXOAHOE CONIPOTUBIIEHUE, IEPETPY3KA, UCKPEHHE, HAPYIIEHHUE TEIJIOBOrO PEeKUMa
paboTel  snekTpornpubopa  (YXYIIIEHHBIH  TEIUIOOTBOJ),  HEMOCPEACTBEHHOE
CONPUKOCHOBEHHWE HArpeThIX IOBEPXHOCTEH H3JIEKTPONPHUOOPOB C TOPHOYUMU
MaTepuaiamMM; BO3JCHCTBHE TEIUIOBOTO  M3JIyueHuss Ipubopa (Hampumep,
AJIEKTpOOOOTpeBaTesisi) Ha TOPIOYHE MaTEpHalbl, BBUICT PACKAJICHHBIX YaCTHII,

00pa30BaBIIMXCS B pe3yJibTaTe aBapUMHOTO pexuma [3].
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3. Opranu3auus NpoPHJIAKTHKHA M0KAPOB

3.1. O0mue MoJI0KEHUA

C 1 wmapra 2023 r. BCTynWwioO B  CWJIy  IIOCTaHOBJICHHE
[TpaButensctBa Poccuiickoit ®epepaunu ot 24 okTs06ps 2022 1. Ne 1885
«O  BHeceHMM  W3MeHeHMM B lIpaBuima  mpOTHBOMOXKAPHOTO  peXHMMa
B Poccuiickon denepannny.

IlyHkT 2 yka3zaHHBIX HM3MEHEHUM BBOAMT B [IpaBuna HpOTHUBOIIOXKAPHOTO
pexuma B Poccuiickoit @enepanuu (nanee — I1I1P) noBbiit myHkT 2.1 ciegyromero
conepkanusi «PyKoBOAMTENb OpraHu3alii OOECIeYMBACT JKCIUTyaTallUI0 3IaHHM,
COOPY’KEHHUI B COOTBETCTBUU ¢ TpeOoBanusmu denepanbHoro 3akoHa « TexHUYeCKHit
pernmaMeHT o TpeOOBaHMSIX MOXKApHOM Oe30macHOCTH» U (MJIM) MPOEKTHOM
JOKYMEHTALIUN.

C 7 suBaps 2023 1. BcTynuiu B cuiy [IpaBuia TEXHUUECKOW AKCIUTyaTallMU
AJIEKTPOYCTAaHOBOK TMOTpeOuTeNnell nsiekTpudyeckod osHeprum (namee — [ITD),
yTBEpXKAEHHbIE TmpukazoM MunsHepro Poccum  Ne 811 or 12.08.2022
«O0 ytBepxkaeHun IlpaBun TEeXHUYECKOM AKCIUTyaTallid 3JEKTPOYCTaHOBOK
NOTpEOUTENEH SEKTPUUECKON IHEPTUN.

B coorBerctBun ¢ nyHkroM 3 IITD TexHuueckas dKCIUTyaTalus
JJNIEKTPOYCTAHOBOK ~ BKJIFOYA€T, B TOM 4YHCJIE, HX PEMOHT M TEXHHUYECKOE
00CITyKUBaHHE.

B cootBerctBuu ¢ nynkrom 7 IITO, mpu sKcIuiyaTauuu 3JIEKTPOYCTaHOBOK
HoTpeOUTENb TaKKe JODKEH OOeCHeuMTh: COJEp)KaHHWE DIIEKTPOYCTAaHOBOK B
UCIIPABHOM COCTOSIHUU U UX 0€30MaCHYI0 IKCILTyaTalHio; IPOBEACHUE TEXHUYECKOTO
o0CITy’)KMBaHUSI U PEMOHTA AJIEKTPOYCTAHOBOK B IEJIAX MOACPXKAHUS HCIPABHOIO
COCTOAHMSI W 0€30MacHOM  HJKCIUTyaTallud  JJIEKTPOYCTAaHOBOK;  HalM4Me,
UCIIONb30BAaHUE U  TMOJAEP)KAHUE B  AKTyaJlbHOM COCTOSIHUM TEXHHYECKOMN
JOKYMEHTAIMU, HEOOXOIMMOM /JIs SKCILTyaTal[uy 3JIEKTPOYCTAHOBOK.

B coorBerctBuM ¢ myHkTtoM 8§ IITD miId HEMOCPEICTBEHHOI'O BBINOJHEHHMS
00s3aHHOCTE MO OpraHU3alMM SKCIUIyaTalluu 3JIEKTPOYCTAHOBOK PYKOBOIMUTEID
notpeburenss (32 MCKIIOYEHHEM  WHIAUBUAYAIbHBIX  MpEANpUHUMATENEH

¥ PU3NYECKUX JIUIT) OPTaHU3AIMOHHO-PACTIOPSIUTETHLHBIM TOKYMEHTOM Ha3HAYAET U3


https://docs.cntd.ru/document/565837297#6520IM
https://docs.cntd.ru/document/565837297#6520IM
https://docs.cntd.ru/document/902111644#7D20K3
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yucia  aJMUHUCTPATUBHO-TEXHUYECKOTrO  MEpCOHajla  MOTpeOuTens  JuLo,
Ha KOTOPOE BO3JI0KEHBI 00S3aHHOCTH IO OpTraHU3ALMK ITPOBEACHUS BCEX BUIOB padoT
B 2JIEKTPOYCTAHOBKAaX MOTpeOuTENs (Hajsee — OTBETCTBEHHBIN 3a 3JIEKTPOX035HUCTBO),
U ero 3amectutens. B cnydae ecnu nmoTpeOUTeNnb, OCYIIECTBISIONINI SKCIUTyaTalUIO
AIIEKTPOYCTAHOBKH, SABJISIETCS UHIUBUY ATIbHBIM peANPUHUMATETIEM,
003aHHOCTh [0 OPraHU3alUy SKCIUIyaTallUd 3JIEKTPOYCTAHOBOK, OpraHU3alllH
IPOBEJCHUS BCEX BUAOB pabOT B 3JIEKTPOYCTAHOBKAX BO3JIaraeTcs HEMOCPEICTBEHHO
HA TaKOT'O MHIAUBUYAJIBHOIO IIPEANPUHUMATEIIS.

VYuureiBas TpeboBanus nyHkra 8 [1TO, opranuszanuio npopuiIakTUKU MOKapoB
OT 3KCIUIyaTUPYEMOI'O 3JEKTPOOOOPYAOBAHHUS PEKOMEHAYETCS BO3JIOKUTh Ha
OTBETCTBEHHOTO 3a 3JIEKTPOXO3SUCTBO MM HA MHIUBUYAIBHOTO MPEaTpUHUMATENS,
HEMOCPEICTBEHHO SKCIUTYaTUPYIOIIETO AIEKTPOYCTAHOBKH, a A1 (U3HUUECKUX JIUI] —
HEMOCPEICTBEHHO Ha (PU3UUECKOE JIUI0, SKCILUTYaTUPYIOIIEE FIEKTPOYCTAHOBKH.

B coorBercTBHM ¢ myHKTOM 9 IITD Ha OTBETCTBEHHOTO 3a JIEKTPOXO3SMCTBO
JOJKHBI OBITH BO3JIOKEHBI MOJHOMOYHUS MO OpPraHu3aluu pa3padOTKH U BEJICHUIO
JOKYMEHTAllMd 10 BOMNPOCAM OpPraHu3aly HKCILTyaTallMd 3JIEKTPOYCTAHOBOK
U ee ImepecMoTpy (akTyaiu3aluu); OOECIeUeHUIO BBIMIOJHEHUS PEMOHTa U
TEXHUYECKOTO 00CITYy)KMBaHUsI 3JIEKTPOYCTaHOBOK.

B cootBerctBuu ¢ mynkrom 14 I1TD, moTpeduTens MOMKEH OpraHU30BaTh U
OCYIIECTBIISITh KOHTPOJIb COCTOSIHUSI €r0 3JEKTPOYCTAHOBOK, OCHOBAaHHBIA, B TOM
qucie, Ha pe3ybTaTax OCMOTPOB. BhIABIIEHHBIE MO pe3ysibTaTaM KOHTPOJIS A€(PEKThI
000pyI0BaHUsl, YCTPOMCTB 3JIEKTPOYCTAHOBOK JOJIKHBI (DUKCHUPOBATHCS B JKypHaJIe
ne(EeKTOB € ONPEIEICHUEM OTBETCTBEHHBIX 32 YCTPAHEHHE JIUI U CPOKOB YCTPAHEHHUS
ne(EeKTOoB.

B coorBerctBun ¢ myHktom 23 IITD mnorpedburens nomKeH 00eCHEYUTh
IIPOBEJICHUE TEXHUYECKOT0 OOCIYKUBAHHS U PEMOHTOB O0OPYJAOBAHMS U YCTPOUCTB
IIEKTPOYCTAaHOBOK.  OOBEM  TEXHHYECKOrO0  OOCIY)XMBaHUS U  ILJJAHOBO-
OPENYNPEAUTENBHBIX ~ PEMOHTOB  3JIEKTPOYCTAHOBOK  JOJDKEH  ONPENEIAThCS
HEOOXOIMMOCTBIO MOJIJICPKAHUS HUCIIPABHOCTH U obOecrieueHus 6e30macHoi paboThI

AJIEKTPOYCTAaHOBOK.
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B coorBerctBunm ¢ mnyHkrom 27 I[ITD y mnorpebutenss B OTHOUIEHUH
IKCIUTYaTUPYEMBIX MM 3JEKTPOYCTAHOBOK JOJKHA OBITh B HAIMYUHU CIEAYIOIIAs
TEXHUYECKasi JOKYMEHTAIIUS:

CXEMBI AJIEKTPUUECKUX COCIMHEHUN U TEXHOJIOTUYECKUX CUCTEM, B TOM YHCIIE
HOpMaJibHbIE (BPEMEHHBIE HOPMAJIbHBIE) CXEMbl JJIIEKTPUUYECKUX COCTUHEHUI
AIIEKTPOYCTAHOBOK MOTPEOUTEIS;

KypHajbl ydeTa JIJIEKTPOOOOPYOBAaHUS C TEPEYUCICHHEM OCHOBHOTO
AJIEKTPOOOOPY/IOBaHUS W C YKa3aHHEM €ro TEXHUYECKUX JIaHHBIX, a TaKKe
PUCBOCHHBIX €My UHBEHTapHBIX HOMEPOB.

B cootBerctBuu ¢ mynkrom 30 IITD, Bce u3MeHeHHs B 3IEKTPOYCTAaHOBKAX,
BBINIOJIHEHHBIE B IMPOLIECCE AKCIUTyaTalllu, JOJKHBI OTPAXAThCs HA AJIEKTPUUECKUX
(TEXHOJIOTMYECKUX, HCIOJHUTENIBHBIX) CXeMaX W 4YepTekax 3a MOAMNHUCHIO
OTBETCTBEHHOTO 32 AJIEKTPOXO03SMUCTBO C YKa3aHUEM €ro JOJKHOCTH U AaThl BHECEHUS
U3MEHEHUS.

Ha ocnoBanmm mnynkrta 31 IITO  cooTBercTBHE  DIEKTPUYECKUX
(TEXHOJIOTMYECKUX) CXeM (depTexeil) (haKTHUIeCKUM SKCIUTyaTallMOHHBIM JOJIKHO
MPOBEPATHCSI OTBETCTBEHHBIM 32 3JIEKTPOXO034MCTBO HE PEkKe OJHOr0 pasza B 3 rojaa
C OTMETKOM Ha HHUX O JaTe MPOBEPKH, YAOCTOBEPEHHOW €ro MOANUCHIO.
[Ipyu HECOOTBETCTBMM JIEKTPUYECKUX (TEXHOJOTUYECKHX) CXeM (depTexei)
(baKkTUUEeCKUM HKCIUTyaTallMOHHBIM OTBETCTBEHHBIM 3a 3JIEKTPOXO3SMCTBO JTOJKEH
OBITH OOECIIeUeH MepecMoTp (aKTyalu3als) yKa3aHHbIX CXeM (4epTexkei ).

ITynkt 8 usmenenuid B IIIIP BBOOUT B HEero HOBBIM MyHKT 17.1 ciepyroiero
comepxanusi: «PykoBoguTenb opraHuzalud OOECNEYMBAET BEICHHE M BHECEHUE
uHpopMalM B KypHAJl DKCIUTyaTalldd CHUCTEM NPOTUBOMOXKAPHOW 3allUTHI.
JlomyckaeTcsl BeIeHHE >KypHaJIa 3KCIUTyaTallud CUCTEM MPOTHUBOMOKAPHOM 3aIUTHI
B JIEKTPOHHOM BHJIE.

dopma BeleHUS KypHaja SKCIUTyaTalldd CUCTEM MPOTHUBOMOKAPHOM 3alUTHI
OTIpeJIEISIETCS] PYKOBOJUTENEM 00BEKTa 3aIUThI.

C menpto obOecrnieueHust Oe3aBapuiiHOW pabOTHl  AIEKTPOOOOPYAOBAHUS
OTBETCTBEHHOMY 3a JJICKTPOXO3SHUCTBO Ha OOBEKTE 3AIUTHl PEKOMEHIYETCS BECTH

KypHall, B KOTOPOM YKa3bIBArOTCA:


https://docs.cntd.ru/document/565837297#6520IM
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HepeUYeHb KOHTPOJIIUPYEMOTO 3JEKTPOOOOPYAOBAHUS;

JaTa MPOBEPKU COCTOSIHUS MOKapHOUM 0€30MacCHOCTH 3JIEKTPOOOOPYI0BAHUS;

pe3ynbTaThl MPOBEPKU COCTOSIHUSL €ro MOKapHOM O€30MacHOCTH, W3MEHEHUs
COCTOSTHUSI TOXapHOM O0€30MacHOCTH 3IIEKTPOOOOPYIOBAaHUS IO CPAaBHEHHUIO C
pe3yabTaTaMu IpebIayIIed IPOBEPKH;

NPEINPUHITHIE MEPbl O TOBBIIICHUIO YPOBHA MOXapHOM Oe30macHoCTH
(mpoduiiakTUYECKNUE MEPONPUATHS, TEXHUUECKOE 00CITyKUBAHNUE, PEMOHT, 3aMEHA).

dopma BEJICHUS KypHaia npoUIaKTUIECKUX OCMOTpPOB
3JIEKTPOOOOPYIOBaHUS OIpENEseTCs] pyKOBOAUTENIEM OOBeKTa 3alluThl. BeneHue
KypHaJa  NpPO(PUIAKTUYECKUX  OCMOTPOB  3JIEKTPOOOOPYAOBAHHUSA  MOXKET
OCYILIECTBJISITHCSA B 3JIEKTPOHHOM BHJIE.

OTBETCTBEHHOMY pEKOMEHJIyeTCSl COCTaBUTh TpaduKk MNPOPUIAKTUYECKUX
OCMOTPOB 3JIEKTPOOOOPYI0OBAHUS.

IlepnognunocTh IPOBEIECHUS MPOPHUITAKTUIECKUX o0cnenoBaHui
PEKOMEH/IyeTCSI YCTAaHOBUTHh B 3aBHUCHUMOCTH OT COCTOSIHHS OOBEKTa W CTEICHH
OTBETCTBEHHOCTH, HO HE pexe | paza B roj.

PekoMenayercss MpoBOJUTH BHEIUIAHOBOE MpOdUIaKTHUYECKOE O00CIIeJOBaHHE
OTJENbHBIX AJIEMEHTOB 3JEKTPOOOOPYAOBaHUS IOCIE KaXJIOr0 WX PEMOHTa WIU
3aMEHBI.

Pe3ynbTaThl BHEMJIAHOBOIO OOCIEIOBAHUS 3aHOCITCS B JKypHal C yKa3aHHUEM
IPUYUHBI 00CIIEI0BAHUS.

Pekomenayercs mepea  MPOBEACHUEM OUEPEAHOTO WM  BHEIUIAHOBOTO
o0cneoBaHUsl O3HAKOMHUTBCS C JAHHBIMU MPEIbIAYHIEro 00clieoBaHUsA. ITO
MO3BOJIMUT NPOCIAEANTh JUHAMUKY MOKAPHOU 0€30MacHOCTU 3JIEKTPOOOOPYI0BaHUS U
CBOEBPEMEHHO MPEJOTBPATUTH IMOKAPOONACHYIO CUTYALIHIO.

B cootBercTBuu ¢ mynkrom 37 [ITD morpedburenem H0KHBI OBITH COCTABICHBI
Y YTBEPKICHbI PYKOBOAUTENIEM WM MHBIM YIOJHOMOYEHHBIM JINLIOM IMOTPEOUTENS -
IOPUINYECKOT0 JIMla (MOTpeOuTeNIeM - UHIMBUIYAIbHBIM MPEANPUHUMATENEM WIN
bU3UYECKUM JTUIIOM) Tpaduku OCMOTPOB U 00XOJIOB O0OpYIOBaHMS, 3IaHUM

U COOPY>KEHUM IIEKTPOYCTAaHOBOK MOTPEOUTENS.
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HenocpenctBeHHO — NpoUIAKTUYECKH  OCMOTp  3JEKTPOOOOpYAOBaHUS
IPOBOJUT KBAIM(PUIMPOBAHHBIA CIEUUATUCT OOCITY)KHMBAIOLIEH OpraHU3alMH
COBMECTHO C OTBETCTBEHHBIM 3a JIEKTPOXO3SIMCTBO HA OOBEKTE.

Bce onepauuu ¢ 351eKTpooOopy0BaHUEM (MOHTAX aIIapaToB 3JIEKTPUUECKON
3alUThl, TEPMOMHIUKATOPOB, TEPMOCUCTEM, MpoduIakTUIecKoe OOCITyKUBAHUE,
PEMOHT, 3aMeHa) JOJUKHBI TMPOBOJAUTH KBATU(UIUPOBAHHBIE  CIEIUAIHUCTHI

o0cy’KUBAIOIIEH OpraHU3allnu.

3.2. lIpodpunakTnyeckue MeponpusiTUs

K npodunaktuyeckum MEpONpUITHSAM 1O MNPEAYNPERKACHUIO MOXKAPOB
OT 3JIEKTPOOOOPYAOBAHUS KUIIBIX U OOILIECTBEHHBIX 3[aHUI CIIETyeT OTHECTH:

- IEPUOANYECKUI KOHTPOJb COCTOSIHUSA W PabOTOCHOCOOHOCTH ammapaToB
3aIUThI JIEKTPUYECKOMN CETH;

- IPUMEHEHHE TEPMOMHANKATOPOB U NEPUOINYECKUI KOHTPOJIb UX COCTOSIHHUS,

- IPUMEHEHHE TEPMOCHUCTEM;

- IEPUOANYECKOE IIPOBE/ICHHE TEIJIOBU3NOHHOM JUArHOCTUKH
HKCIUTYaTUPYEMOTO JIEKTPOOOOPY10BAHUS;

- KOHTPOJIb COCTOSIHUS UCIIOJIb3YEMBIX 3JIEKTPOIIPUOOPOB, IJIEKTPOIPOBOAKU U
AIEKTPOYCTAHOBOYHBIX M3/CIIHIA.

Ilpumenenue mepmounouKkamopos

[lepen  mepBUYHOM  YCTAHOBKOW  TEPMOMHIMKATOPOB  Ha  DJIEMEHTHI
AIEKTPOOOOPYTOBAHUS HE00XO0AUMO COOCTBEHHUKY AIEKTPOYCTAaHOBKHU
WIM  OJKCIUTyaTHpyOUIed  opraHu3alud  pa3paboTaTb  IPOEKT  MOHTaxKa
TEPMOMHIUKATOPOB C YKa3aHUEM TOYEK UX MOHTa)Ka U TUIIOB.

[IpoekT MOHTaxa TEPMOMHAMKATOPOB PEKOMEHAYETCS BKIIOUUTH B MEPEYEHb
OCHOBHOM TEXHUYECKOW TOKYMEHTAIMHU 3aLIUIIAEMOM 3JIEKTPOYCTAHOBKHU.

[IpoekT MoOHTaxka TEPMOUHAMKATOPOB CTAHOBUTCS YaCTblO MPOEKTHOM
nokyMeHTauu. B coorBerctBun ¢ myHkToMm 2.1 IITIP, BBe1eHHBIM MOCTAHOBICHUEM

IIpaButenncTtBa Poccmiickoii ®Deneparuu oT 24 okTsao6ps 2022 roma Ne 1885,
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JKCIUTyaTalMIo 3/JaHUi B COOTBETCTBUM C TPEOOBAHUSIMU MPOEKTHOM JOKYMEHTALIMU
00ecreynBaeT pyKOBOJAUTENb OpraHU3ALIMH.

[Ipyu nocienyrouieM MHPOBEACHHMM  PEMOHTHBIX paboT ¢ 3aMEHOH
TEPMOMHIUKATOPOB HEOOXOJMMO OCYIIECTBISATH B COOTBETCTBUU C TPEOOBAaHUSIMH,
pa3pabOTaHHOIO MPOEKTAa MOHTAXKA.

Y CTaHOBKY TEPMOMHAMKATOPOB JOJKEH IPOU3BOIUTD ITEPCOHAI, TOIYIIICHHbIN
K paboTe B JEHCTBYIOMIMX 3JIEKTPOYCTAaHOBKAX, UMEIOIINNA HEOOXOAUMbIE 3HAHUS U
HAaBBIKM MOHTa)ka TEPMOUHIUKATOPOB.

MOoOHTa)X TEpMOMHIUKATOPOB, CIEAYET NPOU3BOAUTH HA OTKIIOUYEHHOM
3EKTPOOOOPYI0BaHUM (HATTPUMED, BHIBEIEHHOM B PEMOHT, MPU MEPUOINYECKOM WIIH
BHEIIJIAHOBOM TEXHUYECKOM OOCIy)XMBaHUM U T.1.) C coOmoaeHuem IlpaBun
IO OXpaHe TPYJa MPHU IKCIUTYaTAI[UU JIEKTPOYCTAHOBOK.

TepMouHAUMKATOPBI, IPEUMYIIECTBEHHO, CIEAYET Pa3MEIaTh HA KOHTAKTHBIX
COCAMHEHNAX U KOHTAKTAX PaCHpPEACIUTENBHBIX YCTPOUCTB; JOIYCTUMO PA3MEILICHHUE
Ha KOpIlycax HEKOTOpPOro 3JIEKTPOOOOPYJAOBAaHMSA, a TakXKe HHBIX DJIEMEHTax
JIEKTPOYCTAHOBOK.

TepMonHauKaTOpsl HEOOXOAUMO pa3MeIlaTh TakK, YTOObl OHM OBLIU XOPOIIO
BUJHBl TpPU BHU3YyaJIbHOM KOHTPOJIE COCTOSIHMSL TMOXapHOMl  Oe30macHoCTH
3JIEKTPOOOOPYI0OBaHMs, B YAaCTHOCTH, TEPMOUHAMKATOPHBIE HAKJICHKU Cleayer
pa3Meriatb TakuM oO0pa3oM, 4YTOObI TEPMOMHAMKATOPHBIE METKH TeMIIepaTypHOMI
mIKajdbl ObUIM  XOPOIIO BHJIHBI TPH TMPOBEJECHUU BHU3YaJIbHOIO  OCMOTpa
AIEKTPOOOOPYIOBAHMUS.

[Ipu pa3MelieHun TEPMOMHAMKATOPOB  CleAyeT H30erarb KOHTAaKTa
UX TOBEPXHOCTU C AJIEMEHTaMH, KOTOpPbIE CIIOCOOHBI BBI3BATH UX IMOBPEXKICHUE
B PE3YJIbTaTe MEXAHUYECKOTIO BO3AEHCTBHUS.

Ilepea MOHTaKOM TEPMOMHIMKATOPHBIX HAKJIEEK, HEOOXOIMMO MTPOU3BECTU UX
BHEIIHWNM OCMOTP Ha MOpPEAMET OTCYTCTBHUS IOBPEXKACHUW. TEepMOMHIMKATOPHBIC
METKHU TEMIIEpAaTypHOU IIKAJIbI HAKJIECUKU HE JIOJHKHBI UMETh OTMETOK JOCTHKEHMS
Ha3HAYEHHBIX TeMIepaTyp (He TO0JKHO ObITh U3MEHEHUS [IBETa METOK).

Hanecenne TepMOMHIMKATOPOB HEOOXOJUMO TNPOU3BOJAUTH B COOTBETCTBUU

C PIHCTpYKLII/Ieﬁ I10 OKCILTyaTallud TCPMOHUHAUKATOPA.
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B mporiecce MOHTaxa He JOIMyCKaeTCs:

- MEXaHUYECKOE MOBPEXKIACHUE TEPMOUHIUKATOPHON HAKIIENKU;

- HAHECEHUE TEPMOUHAMKATOPOB Ha JJIEMEHTHI  BJIEKTPOOOOPYIOBAHMS,
HaXOSIINECS TOJT HANPSHKEHUEM;

- pa3MelleHre  TEPMOUHIMKATOPOB B  HEMOCPEICTBEHHOW  OnmM30CcTH
OT HarpeBaTeIbHBIX PUOOPOB.

B kypHane yka3pIBaeTCsi MECTO HAaHECEHHUS TEPMOMHAMKATOpa, Mpesel
cpabaTbIBaHUs, UCXOJHOE COCTOSIHHE (I[BET, TPaAyUpOBKA U T.II.), JaTa HAHECCHMS,
CPOK MCTOJB30BAHMS WIIUA ATy 3aMEHBI.

CocTostHue TEPMOMHIIMKATOPOB CJEAYyeT MpPOBEPATh IMYTEM BHU3YaJIbHOTO
OCMOTpA 3JEKTPOOOOPYIOBAHUS C COONIOICHUEM TPeOOBaHUH MTPaBUII OXpaHbl TPYyAa
(B epHo/ BBITIOTHEHUS TJIAHOBBIX, BHETNIAHOBBIX OCMOTPOB, B TMIEPHO]T BHIITOJIHEHUS
PEMOHTHBIX padoT).

[leproanaHOCTh OCMOTpa AIIEKTPOOOOPYTOBAHMUS, 3alUIIEHHOTO
TEPMOMHANKATOPAMH,  YCTAaHABIMBAETCA  OPraHU3AIMOHHO-PACTIOPSAIUTEIbHBIM
JOKYMEHTOM  COOCTBEHHHMKAa  DJEKTPOYCTAHOBKM  WMJM  JKCIUTyaTHPYIOIIeH
OpraHHU3aIMECH.

[Ipu mpoBeaeHNM BU3YaJbHOTO OCMOTpPa 0CO00€ BHHUMAHME CIIEAYET YIENATh
OTCYTCTBHUIO MEXaHMUECKUX MOBPEXKIECHUI TEPMOMHANKATOPOB, UX OTKJIEUBAHUIO WIIN
OTCIJIAWBAHUIO, CPA0ATHIBAHUIO TEPMOUHANKATOPHBIX METOK.

OcHoBaHueM Uil BbIBOJA OOOpPYJOBaHUSI B PEMOHT SIBIISETCS IPEBBIIICHUE
TEMIIEPATypPhl 3JIEMEHTOB AJIEKTPOOOOPYIOBAHUSI.

[IpodunakTuyeckne MeponpuaTHs PEACTaBICHBI B Ta0IUIE 3.
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IIpodpuniakTuyeckne MepoNpPUATUSA

Taoauna 3

Texnuueckue
cpeacTBa

IIpoduiaakruyeckoe meponpusitue

Pexomenayemast
NePHOAMYHOCTH

JeiicTBusi Ipu 00HAPY’KEHUH HEHCIIPABHOCTH

ABTOMAaTHYECKHE
BBIKJTIOUATEN

BusyanbHsblil 0CMOTP.

He nmomxHO OBITH nedopmamvu Kopiyca, W3MEHEHHS
[[BETa W OIUIABJICHHUS W30JSIUN TIPOBOJIOB, CIICJIOB
neperpeBa (M3MEHEHHUS 1[BETa) KOHTAKTOB.

[IpoBepka  COOTBETCTBHS  IMapaMETPOB  ammapara,
yKa3aHHOW B MapKHPOBKE MMapameTpaM dJICKTPHUSCKOM
CETH TI0 HAMPSKEHUIO U TOKY.

[IpoBepka pabOTOCTIOCOOHOCTH.

1 pa3 B 3 Mecsna

[Tpu ob6HapyKeHNH HEUCHPABHOCTH MPOU3BECTU
3aMeHy armapara

VYcerpoiicTBa  3allMTHI
Qg depeHInaIbLHOro
TOKa

BusyanbHblid 0CMOTP.

He nomxHo ObITh nedopmanuu Kopiyca, W3MEHEHHS
I[BETA U OIUIABJIEHMs H30JIALUU TPOBOJAOB, CIIEI0B
neperpena (MU3MEHEHHUs [IBETa) KOHTAKTOB.

[IpoBepka  COOTBETCTBUS  MapaMeTPOB  amImapata,
YKa3aHHOM B MapKUPOBKE IapaMeTpaMm 3JEKTPUYECKON
CETH IO HAIPSDKEHUIO0, TOKY, MU (depeHIIMaTbHOMY TOKY.
[IpoBepka paboOTOCHOCOOHOCTH C TMOMOIIBIO KHOIKH
«Tect». Ilpn HaxaTum Ha KHONKY «TecT» ycTpouMCTBO
JIOJDKHO CpaboTaTh.

1 pa3 B 3 mecsina

[Tpu ob6HapyKeHUH HEUCHPABHOCTH MPOU3BECTU
3aMEHY YCTpPOMCTBA

VYcerpoiicTBa  3allUThI
OT JyroBOTO Mpo0os
(uckpeHus)

BusyanbHblid 0CMOTP.
He nomxHo ObITH nedopmanuu Kopiyca, W3MEHEHHS

[[BETa U OIUIaBJICHUS MW30JSLUU TPOBOJIOB, CIIEJOB
neperpeBa (M3MEHEHUs 1IBETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBUS  IapaMeTpOB  ammapara,

YKa3aHHOM B MapKUpPOBKE IMapaMeTpam 3JIEKTPUUECKOM
CETH T10 HANPSKEHUIO, TOKY.

[IpoBepka pabOTOCTIOCOOHOCTH C TIOMOIIBID KHOIKH
«Tect» wnaM TOpy TOMOIIM TECTOBOIO YCTPOMCTBA,
BXOOALIECTO B KOMIUJIICKT IIOCTaBKH. HpI/I Ha>XaTHUM Ha
KHONIKY «TecT» yCTpPOWCTBO JOJKHO CpaboTaTh.

1 pa3 B 3 mecsina

[Tpu o6HapyKeHUH HEUCHPABHOCTH MPOU3BECTU
3aMEHY YCTpPOMCTBA
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Texunueckue Pexomenayemas .
IIpoduiaakruyeckoe meponpusitue JeiicTBus Ipu 00HAPYKEHUH HEUCNIPABHOCTH
cpeacTBa NepHOAUYHOCTh
[Ipn BKJIIOYEHHMH TECTOBOIO YCTPOMCTBA B PO3ETKY
3aMIUIIAaeMOH TN YCTPONCTBO JOJKHO CpabOTaTh.
VYerpoiictBa  3amuThl | BusyanbeHbI 0cMOTD. 1 pa3 B 3 mecaua | [lpu oOHapy>keHUN HEHCIIPABHOCTU MPOU3BECTH

OT IIEPpCHAIPAKCHUA

He nomxHo ObITh NedopMmanuu Kopiyca, W3MEHEHHS

[[BETa U OIUIaBJIECHUS MW30JSLUN TPOBOJIOB, CIIEJOB
neperpesa (M3MEHEHHUs 1[BETa) KOHTAKTOB.
[IpoBepka  cooTBeTCTBUS  MapaMETpOB  ammapara,

yKa3aHHOM B MapKHMpOBKE MapaMeTpaM 3JIEKTPHUECKOM
CETH I10 HANPSKEHHIO, TOKY.

3aMEHy YCTpOMCTBa

TepMoUHAUKATOPHI BusyanbHslil ocMOTp. 1 pa3 B 3 mecaua | [lpu oOHapyKeHUHU MEXaHUYECKHUX

OTCYTCTBI/IG MEXaHUYCCKUX HOBpe)K)IeHI/Iﬁ. HOBpe)KJIeHI/Iﬁ 1501050 HUCTCUCHU S CpOKa

[IpoBepka cpoKOB 3KCIUTyaTallud TEPMOUHANKATOPOB B 3KCILTyaTaluu MIPOU3BECTU 3aMeHy

COOTBETCTBHUHU C HOKYMGHTaHHGﬁ HU3TOTOBUTECIIA. TEPMOHNHAUKATOpPA.

OTcyTCTBHE U3MEHEHUS LIBETa TEPMOUHIUKATOPOB. B ciyvae W3MEHEHUs 1BeTa
TEPMOMHANKATOPANPOU3BECTH  JIEUCTBHUS IO
pazneny 4.3  HacTrosUMX  METOJUYECKHX
PEKOMEH IAINH.

Tepmocuctemsl BusyanbHslil ocMOTp. 1 pa3 B 3 mecaua | [lpu oOHapyKeHUHN MEXaHUYECKHUX

OTCYTCTBI/Ie MEXaHUYCCKUX HOBpe)K)IeHI/Iﬁ JOAaTYUKOB. HOBpe)K}IeHI/II\/'I 1501050 UCTCUCHU S CpoOKa

[IpoBepka CpokOB  H3KCIUTyaTallMd  JaTYUKOB B JKCIUTyaTalluy IPOU3BECTU 3aMEHY JaTYMKOB.

COOTBETCTBHUHU C I[OKYMCHTaIII/IGfI HU3TOTOBUTECIIA.

OtcyTcTBUE U3MEHEHUS 1BETA OTLIABJICHUH,

nedopmaruu.

TernoBu3noHHAs [IpousBectu TEIIOBU3MOHHYIO nuarnoctuky | He pexe 1 pazaB | [lo pe3ysibTaTaM TEIIOBU3UOHHOTO
JIMarHOCTHUKA 3KCILTyaTUPYEMOIO ANEKTPOOOOPYTOBaAHUS B roa o0crenoBaHusl COCTABISETCS MPOTOKO.

COOTBETCTBUM C [6] WM JApyrod arrecTOBaHHOU
METOJIUKOHN TEeIJIOBU3MOHHOM JUArHOCTHUKH.

[IpoTokon JOMKEH coAepKaTh CIETYIOUIYIO
UH(POPMALIHUIO:
- HQOUMCHOBAHHE nu
UCTIOJTHUTEJIS;

azpec  OpraHHU3aluH-
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Texunueckue
cpeacTBa

I[IpopunakTuyeckoe Mmeponpusitue

Pexomenayemas
NMePHOAMYHOCTh

JeiicTBUs IpH 00HAPYKEHUH HEUCIIPABHOCTH

- HOMEp JIMIICH3MM W  aKKpPEIUTAllud  Ha
MPOBEJICHUE JTAHHOTO BHJIA padOT C yKa3zaHUEM
JaThl  BBIIaYM, PErHCTPALMOHHOTO HOMEpa,
HAUMEHOBAHHS OpraHa BBIJABIICTO JUICH3UIO U
MPOBOJIUBIIIECTO AKKPEIUTAIINIO, CPOKA JCHCTBUS;
- HOMEp OT4YeTa, HOMEp OJK3eMIUIIpa H JaTry
(cpoku) IpoBeieHUS paOOTHI;

- HAaMMEHOBaHue 00CIeJOBAHHOTO OOBEKTA U €TO
azpec;

- CIIUCOK  UCTIOJHUTEIEH C  YKa3aHUEeM
KBaTM(UKAIIIH;

- TIEpEYEHb CpEeICTB M3MEPEHUI
UCTIOJIB30BaHHBIX ~ TIpU  OOCJIENOBaHWUU, C
yKa3aHHeM JaThl TOBEPKH;

- esib 00cienoBanus (OnpeesieHHe MOKaAPHOM
OTIaCHOCTH) M OO0BEKTHI 00Ce0BaHMs (yKa3aTh
KaKoe AIIEKTPOOOOPYI0BAHNE 3IAHMS
MOJIBEPTajioch 00CIIEI0BAHUIO);

- XapaKTepUCTHKH  OOBEKTOB  OOCIIETOBAHHUS

(cocrostHMe AIIEKTPOOOOPYIOBAHUS,
HaIpsHKCHUE, TOK HATPY3KH U T.11.);

- pe3yJIbTATHI o0cieoBaHUs (crereHb
Jne(EeKTHOCTH (mo>xapHoit OTIaCHOCTH),

TEPMOTPaMMBI ¥ COOTBETCTBYIOIIUE UM
dboTon3oOpakeHuss, CHUCOK JACPEKTOB IO
CTEINEHM UX MOXKApHOI ONaCHOCTH).
ConeprxaHue MPOTOKOJIA MOXET OTOJHATHCS B
3aBHUCHMOCTH OT 00CJIelyeMOro 00BheKTa.
PasBuBmmecs gedexktsl u  medexTel  Ha
HAYaJIbHOW CTaJMM DPA3BUTUS PEKOMEHIOBAHO
YCTpaHATh B XOJIe IUIAHOBOTO OTKIIOYCHUS
AJIEKTPOOOOPY TOBAHHSL.
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Texunueckue Pexomenayemas .
IIpoduiaakruyeckoe meponpusitue JeiicTBUs IpH 00HAPYKEHUH HEUCIIPABHOCTH
cpeacTBa NEePUOAUYHOCTD
B ciydae oOHapyskeHHMsI 30HBI C aHOMAaJIbHBIM
[I0’KAPOONACHBIM ITOBBIIIEHHEM TEMIIEpaTyphl
npou3BeCcTH  JAeiicTBus 1o  pasgeny 4.3
HACTOSIIMX METOANYECKUX PEKOMEH/IALINMN.
OKcmtyaTupyemble BusyanbHslii OCMOTp 3EKTpOnpudOpoB u | Ilepex kaxnpiv | [Ipn oOHapyXeHWM HEUCTIPABHOCTH BBIBECTH
3JEKTPONIPUOOPHI U | DJIEKTPOYCTaHOBOYHBIX 178691 () 1071 (97EKTpUYECKUX BKJIIOUEHUEM npudop U3 FKCILTyaTalUH.
AIIEKTPOYCTAHOBOYHBIE | PO3ETOK). anekTponpudopa | [IponsBecT peMOHT WM 3aMEHY HEUCTIPAaBHOTO
W3JENHS He nomxHo ObITh nedopmanuu Kopiyca, W3MEHEHHS U BO BpeMs 3JIEKTPOOOOPYIOBAHUS.
[BETa M OIUIABJIICHMS W30JSILUHA NPOBOJOB M IIHYPOB | OKCILIyaTallMu

IMUTaHUS,
KOHTAaKTOB.
He momxHO OBITh MOBpEXKICHUS HU30ISIUU MUTAIOMINX
MPOBOJOB Y IIHYPOB MUTAHHUS.

PozeTkn momKHBI OBITH HAIEKHO 3aKPEIUICHBI, HE
JOJDKHBEI  MMETh  OIUIABJIEHMH HW  MEXaHWYECKHX
TTOBPEKCHUM.

[IpoBepka COOTBETCTBUSA MapaMETPOB IIIEKTPOIPUOOPa,
YKa3aHHOM B MapKUpPOBKE IMapaMeTpam 3JIEKTPUUECKOM
CETH IO HAMPSHKEHUIO U TOKY.

Hcmonp30BaTh  ANEKTPONPUOOp 1O HA3HAYCHUIO B
COOTBETCTBUHU C HHCTPYKUMEN 110 SKCIUTyaTallH.

CJIeaJ0B  Ieperpesa (I/I3MeHeHI/I${ OB eTa)
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Koumpons cocmosanua cucmemol 3a3emnenus

B mnpomecce skcrutyatanuy 3JEKTPOYCTAHOBOK BO3MOKHO BO3HUKHOBEHHE
HEUCIIPABHOCTEW Y aBAPUMHBIX CUTYALUU, IPUBOIAIIMX K TOKOBBIM yTeukaM. B 3Toun
CBSI3M, B KaXJIOM JOME JOJDKHBI BBINOJHATHCS 3AIIUTHBIE MEPONPUATHS, OJHUM U3
KOTOPBIX SBJISETCS KOHTYp 3aszemiieHus. OH oOecreyuBaeT 3aluTy JIOJEH OT
MOPaXKEHUS JIEKTPOTOKOM, a MPUOOPHI U 000PYAOBaHUE OT MEPENaga0B HAMPSKECHHUS.
KonTyp 3a3emiieHusi, MOXKET YCTAHABIMBATHCS OTHEIBHO WJIM COBMECTHO C
YCTPOMCTBAMM 3alIUTHOTO OTKJIIOUEeHUs. KOHTyp 3a3eMiieHHusT MOHTHUPYETCS B
cootBeTcTBHHU C [TYD.

B cootBerctBum ¢ [1YD nns neneit opraHu3anuy KOHTYpa 3a3€MJICHHS] MOYKHO
BOCIIOJIB30BaTbCSl €CTECTBEHHBIMU 3a3€MIIMTENSIMH, HANPUMEP, PAaACHOJIOKEHHBIMU
PAIOM METAJUIMYECKUMU U KEeJIe300€TOHHBIMU KOHCTPYKIUSMU. bosbiias 4yacTe ux
MOBEPXHOCTH JOJDKHA KOHTAaKTUpOBaTh C TpyHTOM. B cBowo ouepenb, 11YD
yCTaHaBJIMBAET, YTO M3JIETHUSl U3 KENe300€TOHA, HAXOMSAIIUECs IOJ] HaIpsHKEHHEM,
TpyOONPOBOABI JJIsi TPAHCIOPTUPOBKU TOPIOUMX BEIIECTB, TPYObl KaHAIW3alMU W
OTOILICHHS HE MOTYT IPUMEHSATHCS B KOHTYPE 3a3€MJICHUS.

3ampemaercss yCTaHABJIMBATh 3a3€MJICHUE B KAMEHHUCTBIX WJIM CKaJIbHBIX
TPYHTaX, TOCKOJBKY OHHU SIBJISIOTCA NPOBOAHMKAMU TOKa M 00Jagal0T HU3KUM
COIPOTHUBJICHUEM.

HckyccTBeHHBIC 3a3eMITUTENH MPEICTABIISIOT COO0M CUCTEMY METALTUYECKUX
KOHCTPYKIIMH, pa3MEIIICHHBIX B 3eMJie, Ha ONPEACIICHHBIX PACCTOSHUIX MEXAY OO0
Y HE3HAYUTEIHHOM yAAJIICHUHU OT 00BEKTA 3alUTHI.

JInsi U3rOoTOBJIEHUS MCKYCCTBEHHBIX 3a3€MIIMTENIEN NPUMEHSIOTCS: KPYTJIbIE
OpPYTKH, TPYObl pa3HOTO CEYEHUsS U YroJku. B HOpPMATUBHBIX JTOKYMEHTax
ONpPENEIIAeTCS MUHUMAJIBHO JIONMYCTUMOE CEUEHUE 3a3€MIIMTEINIEH, KOTOPOE JOJIKHO
YUYUTBIBATHCSI TPU BbIOOpEe MarepuanoB. Tak, sl NpyTa, OILMHKOBAHHOTO STOT
napaMeTp COCTaBJseT 6 MM?, JUIs MPyTa U3 OOBIYHOrO YepHOTro MeTayuia — 10 Mm2, a
JUTS PSIMOYTOJILHOTO MpokaTa — 48 Mm?. CTEHKH TPyO MJIH IOJIKH CTAIbHBIX IPOKATOB
BBIOMPAIOTCS C MUHUMAIBHOU TOJIIUHON 4 MM.

3a0uThIC JIEKTPOJIBI COSAUHSIIOTCS MEXIYy COOOM TOHKOW CTalbHOW MOJIOCOM,

TOJIIIIUHOU HE MeHee 4 MM.
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3ampemaercss WCHOIb30BaTh B KadeCTBE 3a3eMIISIIONIMX MPOBOJHHUKOB U
3a3eMJIUTENeH MPOPUIBLHYIO apMaTypy. DTO CBSI3aHO C KaJEHBIM HAPYKHBIM CIIOEM,
UMEIOIIUMCST BO BCEX M3JENMSIX OJTOro Ttuma. B pesynbrate, Hapymaercs
pacmpesieieHne TOKa IO CEYCHHI0, a MPOIECC OKHUCIECHUS MPOMCXOIUT HAMHOTO
osIcTpEe.

CoenuHenue [neranedl M3 MpoKaTa YEPHOTO METala OCYIIECTBIISIETCS
¢ moMoIIbi0 cBapku. CTallbHAsl MOJI0Ca MPUBAPUBAETCA K KOHIIAM 3a0MTHIX B 3€MITIO
anekTpoAoB. He  gomyckaercss — MCHOJIb30BaHWE  OOJTOBBIX  COCIUHEHUH,
T.K. OHU OBICTPO OKHUCISIIOTCSA. B pesynbrare, KOHTAaKT TEPAETCA, U 3a3eMIISIOIIHIMA
KOHTYp HauumHaeT paborath HedpPekTuBHO. [I0 OKOHUAHMM BCEX CBAPOUYHBIX padoOT
MeCTa CBapKu 00pabaThIBAlOTCS CIICIMATILHBIMU aHTHKOPPO3UMHBIMU cocTaBaMHu. J1jist
ATHUX TEJIeH HEJB3s UCTOIh30BaTh KPACKY, TOCKOJIBKY OHA HAPYIIAET CBSI3b METAJJIa C
3emJiel U cucTeMa 3a3eMJIeHus He OyieT paboTaTs.

Henb3st mpou3BouTh OKpacKy 3a3eMiIMTeslell WM HAaHOCUTh Ha HUX JIpyTue
HOKPBITHS, CIIOCOOCTBYIOIINE CHIDKEHUIO MPOBOAMMOCTH. OAHAKO MO JAEWCTBHEM
KOPPO3HUH TOJIIIMHA CTABHBIX JeTallel MOCTeNeHHO cHMkaeTcs. [loaTomy cedenue
3JIEKTPO/a MOJOUPAETCS C ONpeACICHHBIM 3anacoM. Takum 00pa3om, oOecrieunBaeTcs
JOCTaTOYHO MPOIOJKUTENbHAS SKCIUTyaTaIusl KOHTYpa 3a3eMJICHUS.

Ecnmn  koHTyp 3a3emiieHHS JOMa COCOUHSETCS C  KOHCTPYKIHMSIMH,
PaCIOJIOKEHHBIMH B YCIIOBUSIX arpeCCHBHOM CpPEJlbl, OHU JTOJDKHBI OBITH 3alUIICHbI
CHEIUATbHBIM MTOKPBITHEM.

CymecTBYIOT HaOOPBI 3a3eMITUTENEH 3aBOACKOTO U3TOTOBIIEHUS, COCTOSIIUE U3
HEIBHOTSHYTBIX IITHIPEN, TOKPBITHIX MEJIBIO.

Bce 3azemisronine mpoBOIHUKH MOJIKIIOYAIOTCS K €IMHOM IIUHE 3a3€MIICHHUS,
UCIOJIb3yeMol i KoMMmyTanuu. Cama IIMHa SIBISIETCS OJIHUM U3 JJIEMEHTOB
pacnpenenuTeNbHOro MNUTA U 3aKPETUIIeTCs] HEMOCPEACTBEHHO HAa €r0 CTEHKE.

J1J1st TOTTHOM TapaHTUU PEKOMEHYETCSI BBI3bIBAThH CIIEIIUATUCTOB, OHU JIOJKHBI
COCTaBUTH aKT MpoBepkHu. OTBETCTBEHHOCTH 3a BBHITIOJHEHHBIC PAa0OTHI HECET TOJIBKO
UCTIOJIHUTEIT.

BBITOBBIMHU 3JIEKTPOM3MEPHUTEIILHBIMU MIPUOOpaMu 3aMepUTh 3 (HEKTUBHOCTH
3a3eMJICHHST HEBO3MOXKHO, HAJ0 MMETh COBPEMEHHBIE 3JIEKTPOHHBIE YCTpPOMCTBA,

TCXHUYCCKHUC BO3MOKHOCTH KOTOPHBIX AAOT BOSMOKHOCTDB 3aMCPATH TAKUC TAHHBIC.



33

JI71s1 4aCTHBIX JOMOB COITPOTHUBJIEHUE TOKA HE MOXKET MpeBhImaTh 4 OM.

[IpaBuna TEXHUYECKOW OKCIUTyaTallud OdJIEKTPOYCTAHOBOK IOTpeOUTENEH,
yTBepxkaeHHbIe [Ipukazom Munsnepro Poccuu ot 13.01.2003 Ne 6 ycTraHaBiauBaroT
cleayromue TpeOOBaHMs K 3a3eMJIISIOLINIM YCTPOHCTBAM M UX MPOPUITAKTHKE:

- 3a3eMJIAIONIME YCTpPOMCTBA JOJDKHBI COOTBETCTBOBATh TPEOOBaHUSIM
rOCyJapCTBEHHBIX  CTAHIApPTOB,  MpaBWJI  YCTPOMCTBA  BIIEKTPOYCTAHOBOK,
CTPOUTENBHBIX HOPM M MPaBWI U JPYTUX HOPMATHUBHO-TEXHUYECKUX JIOKYMEHTOB,
o0ecreunBaTh yClIOBUs 0€30MaCHOCTH JIOJEH, SKCILTyaTallMOHHbIE PEKUMBI pa0OTHI U
3alIUTY JEKTPOYCTAHOBOK;

- TPUCOEIUHEHHE 3a3eMJISIOIIMX MPOBOJHHMKOB K  3a3€MIIUTENI0 U
3a3eMJISIOIMM KOHCTPYKITUSIM JIOJDKHO OBITh BBITIOJTHEHO CBAapKOH, a K TJIaBHOMY
3a3eMJISIIOILEMY 3aKMMY, KOpITycam arapaToB, MamiuH U onopaMm BJI — 60nToBBIM
coeAMHEHUEeM (s  oOecreyeHHus BO3MOXHOCTHM IPOMU3BOJICTBA U3MEPEHUM).
KoHTtakTHBIE cOeAMHEHUS JOJKHBI OTBEYaTh TPEOOBAHUSM TOCYIaPCTBEHHBIX
CTaHJapTOB;

- OTKpBITO TMPOJIOKEHHBIE 3a3eMJISIONINE TPOBOJHUKU JOJIKHBI  OBIThH
peAOXPaHEHbl OT KOPPO3UU U OKPAIIEHbI B YEPHBIN 1IBET;

- JUI1 ONIpENENICHUs TEXHUYECKOIO COCTOSIHUS 3a3€MIISIOLIEro YCTpOWCTBa
JOJDKHBI ~ TIPOBOJIUTHCS  BU3YaJIbHBIE  OCMOTPBI  BUJUMOM  4YacTH, OCMOTPBI
3a3eMJISIFOIIETO  YCTPOMCTBA C BBIOOPOYHBIM BCKPHITHEM TPYHTa, H3MEPECHHE
napamMeTpoB 3a3eMJISIONIETO YCTPOMCTBA B COOTBETCTBUM C HOPMAMH HCIBITAHUS
IIEKTPOOOOPYI0BaHHUS;

- BU3YaJIbHbIE OCMOTPBI BUAMMOM YaCTU 3a3€MIISIOIIETO YCTPONCTBA OJIKHBI
IPOU3BOJMUTHCS MO rpaduKy, HO HEe pexe | paza B 6 MecsleB OTBETCTBEHHBIM 3a
anekTpoxo3siictBo  [loTpebutens wianm  paOOTHUKOM, UM  YIOJTHOMOYEHHBIM.
[Ipu ocMoOTpe OIIEHUBAETCSl COCTOSIHUE KOHTAKTHBIX COCIUHEHUM MEXIYy 3alUTHBIM
MPOBOJHUKOM U OOOpyJOBaHHEM, HaJW4YUME AHTUKOPPO3UOHHOTO TMOKPBITHS,
OTCYTCTBHE OOpPBHIBOB;

- JUI1 ONpENENICHUsT TEXHUYECKOIO COCTOSIHUS 3a3€MJISIOLIEro YCTpOWCTBa
B COOTBETCTBMM C HOPMAaMH HCHBITAHUNA  3JIEKTPOOOOPYIOBAHUSA  JOJIKHBI
IPOU3BOJAUTHCS:

N3MCPCHUC COIIPOTUBJICHUA 3a3CMJIIAOIICTO YCTPOﬁCTBa;
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U3MEPEHUE HANPSHKEHUS IPUKOCHOBEHUS (B JIEKTPOYCTaHOBKAX, 3a3EMJISIOIIICE
YCTPOMCTBO KOTOPBIX BBHIMIOJHEHO MO HOPMaM Ha HaNpsKEHHUE MPUKOCHOBEHUS),
IpOBEpKA HaJIn4us (S5 MEKITY 3a3eMJIAIO UM YCTPOUCTBOM
Y 3a3€MJISIEMBIMU 3JIEMEHTAMM, a TAKXKE COCAWHEHUW €CTECTBEHHBIX 3a3€MIIMTEIICH
C 3a3€MJISIIOLIUM YCTPOUCTBOM;

W3MEPEHUE TOKOB KOPOTKOIO 3aMBIKAHUS SJIEKTPOYCTAHOBKH, IPOBEpKaA
COCTOSIHUSI IPOOUBHBIX MTPEAOXPAHUTEIICH;

U3MEPEHNE YIEIBbHOIO CONPOTHBICHUS TPYHTAa B palOHE 3a3€MIISIOIIETO
YCTPOMCTBA;

- HW3MEpPEHUs TapaMeTPOB 3a3E€MJISIONIMX YCTPOMCTB - COMPOTHUBIICHUE
3a3eMJISIFOLETO YCTPOMCTBA, HANIPSKEHUE NMPUKOCHOBEHUSI, IPOBEPKA HAJIWYUS LENH
MEXKY 3a3€MIIMTEIAMU U 3a3€MJISIEMBIMH 3JIEMEHTAMU - POU3BOAATCA TAKXKE MOCIIE
PEKOHCTPYKIIMM W PEMOHTa 3a3eMJISIONIUX YCTPOWCTB, TpU OOHAPYKECHUU
pa3pylIeHUus WA  TEPEeKPhITUS  HU307aATOpOoB  BJI  syekTpuueckor  Ayrow.
[Ipy HEOOXOAMMOCTH AOJKHBI MPUHUMATHCS MEPHI IO JOBEACHUIO TapaMeTpoB
3a3eMIISIIOLUX YCTPOWCTB 10 HOPMATHUBHBIX;

- IIPY UCIIOJIB30BAaHUH B AJIEKTPOYCTAHOBKE YCTPOMCTB 3aIIUTHOTO OTKJIIOUEHHUS

(mamee - Y30) npomKHa OCYHIECTBIATBHCS €ro MPOBEpPKA B COOTBETCTBUU C
PEKOMEHIAITUSIMH 3aBOJIa-U3TOTOBHUTEIIS U HOpMaMH UCTIBITAHUH
AIEKTPOOOOPYTOBAHUS.

Buioop kabeneii

B coorBerctBMM €O  CTaTUCTUKOM OCHOBHOW IPUYMHOM  IIOXKAapOB
OT DJIEKTPOU3JICINN SBIAIOTCS 3eKTpuueckue kadenu. [lortomy, mis obecrnieueHus
no>kapHoOU 0€30MacHOCTH, HEOOXOAMMO MPABUIILHO BHIOUPATh KaOEIbHbIE U3/IETUS 0
THUITY UCIIOJHEHUS U CEUEHUIO TOKOTIPOBOISAIINX KHUII.

[Tpu BEIOOpE THTIA UCTIOJIHEHUS KaOemel 111 00bEKTOB pa3IMYHOTO HA3HAUCHHUS
MOXXHO Bocmosb3oBatees TpeboBanusimu ['OCT 31565-2012, B cooTBeTcTBHH
C KOTOpPbIM B HOPMATHBHOW JIOKYMEHTallUM Ha KaOeabHOE M3Jelue JOJKHA OBITh
yKazaHa 00JlacTh €ro MPUMEHEHHS C YYeTOM TIOoKaszarelied OMacHOCTH U THIA
ucnoyiHeHus. B gaHHOM cTanmapre mnpuBeneHa Tabiuua «lIpeumyliecTBeHHbIE
0o0JlacTH TPUMEHEHUS KaOENbHBIX W3JEIUN C Y4YeTOM HUX THUIA HCIOJIHECHUS

npecTaBieHHas B TaOuIe 4.
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Taoauna 4
IIpenmyniecTBeHHBbIE 00J1ACTH NPUMeHEeHUsI KadeJbHbIX U3/1eJIHH ¢

YY€TOM UX THIIA HCIIOJTHCHUHA

Kitacc
Tun ucnoaHeHust .
TTO’KapHOU [IpenmymiecTBeHHast 007IaCTh TPUMEHEHUS
KaOeIbHOTO M3/eNus
OITaCHOCTH
Bes o6o3naueHMs 01.8.2.5.4 JJ1s OMTHOYHO MPOKIIAIKK B KaOCTBHBIX COOPYKEHHSX M MTPOU3BOICTBECHHBIX
MTOMEMICHUAX. | pynmoBas IpoKIaaKa pa3penraercsi TOIbKO B HApY KHBIX
ANIEKTPOYCTAaHOBKAX M MPOM3BOJICTBEHHBIX MIOMEIICHHSX, T/I€ BO3MOXKHO JIHIIH
MEPUOINIECKOE MIPUCYTCTBUE 0OCTYKUBAIOIIETO MIEPCOHANA, TIPH 3TOM
HE00X0IMMO MPHUMEHSTH TACCUBHYIO OTHE3AIINUTY
ur(A F/R) [I1a.8.2.5.4 |Jlns mpokianku, ¢ yaeToM o0beMa roproveit Harpy3ku Kabemei, B OTKPBITHIX
Hr(A) 1116.8.2.5.4 |KabEIbHBIX COOPYXKEHHUSX (ICTaKaax, rajepesx) HapyKHbIX
ur(B) 12.8.2.5.4 3IIEKTPOYCTaHOBOK
ur(C) [13.8.2.5.4
ur(D) 114.8.2.5.4
ur(A F/R)-LS IM1a.8.2.2.2 | Inst mpokJIaaku, ¢ ydeToM o0bemMa roproueii Harpy3ku kKadenei, Bo
Hr(A)-LS 1116.82.22 |BHYTPEHHHX BJIEKTPOYCTAHOBKAX, & TAKKE B 37aHUSX, COOPYKECHHUAX U
#r(B)-LS 12.8222 3aKPBITHIX KaOEIbHBIX COOPYKEHHUIX
ur(C)-LS [13.8.2.2.2
ur(D)-LS 114.8.2.2.2
ur(A F/R)-HF IT1a.8.1.2.1 JI7s IpOKITaaKy, ¢ y4eTOM 00beMa roproueii Harpy3Ku kadenei, Bo
ur(A)-HF [116.8.1.2.1 |BHYTPEHHHX 3JIEKTPOYCTAHOBKAX, & TAKAKE B 37aHUAX M COOPYKEHHAX C
ur(B)-HF M.8.12.1 MacCOBBIM IpeObIBaHUEM JIO/ICH, B TOM YHCIIe B MHOTO(YHKIIMOHAIBHBIX
B BBICOTHBIX 3[JaHUSIX U 3[JaHUSX-KOMIUIEKCaxX
Hr(C)-HF [13.8.1.2.1
ur(D)-HF 14.8.1.2.1
ur(A F/R)-FRLS MM1a.7.2.2.2 |l mpokiIaaku, ¢ yueToM 00beMa roproveil Harpy3ku Kabesei, B cucteMax
ur(A)-FRLS [116.7.2.2.2 |mpoTHBONOXapHOIi 3aIIMTEI, 8 TAKXKe APYTHX CHCTEMAX, KOTOPbIE JOIIKHEI
ur(B)-FRLS 27222 COXpaHATh PadOTOCIIOCOOHOCTH B YCJIOBHSIX MOXKApa
ur(C)-FRLS [13.7.2.2.2
ur(D)-FRLS [14.7.2.2.2
ur(A F/R)- FRHF ITla.7.1.2.1
ur(A)-FRHF [116.7.1.2.1
ur(B)-FRHF n2.7.1.2.1
Hr(C)-FRHF 113.7.1.2.1
ur(D)-FRHF 4.7.1.2.1
Hr(A F/R)-LSLTx [M1a.8.2.1.2 | dns mpoknaaku, ¢ y4eToM 00beMa roproueii Harpy3Kku kadesei, B 37aHusIX
ur(A)-LSLTx [116.8.2.1.2 |HAETCKUX MONIKOIBHBIX U 00pa30BATENbHBIX YUPEKICHHUIH,
Hr(B)-LSLTx 282,12 CHCLMATM3HPOBAHHBIX 10MaX NPECTAPEIIEIX M HHBATHIOB, OoJIbHHIIAX, B
CHAJIBHBIX KOPIycax 00pa30oBaTebHBIX YUPEKACHHH HHTEPHATHOTO THITA U
Hr(C)-LSLTx [13.8.2.1.2 JETCKUX YUPEKICHH
ur(D) LSLTx 14.8.2.1.2
Hr(A F/R)-HFLTx IT1a.8.1.1.1
Hr(A)-HFLTx I116.8.1.1.1
ur(B)-HFLTx 2.8.1.1.1
ur(C)-HFLTx 13.8.1.1.1
ur(D)-HFLTx 4.8.1.1.1
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Kiace
MOXKapHOU [IpeumymecTBeHHas 007IaCTh TPUMECHEHUS
OIIACHOCTH

Tun ucroaHeHus
KaOeJIbHOrO U3IENNS

Hr(A F/R)-FRLSLTx |I11a.7.2.1.2 | lns npokianku, ¢ yaeToM o0beMa roprodyeil Harpy3ku kabeneit, B cucremax

Hr(A)-FRLSLTx [116.7.2.1.2 | mpOTHBOIIOXAapHOH 3aIINTHI, a TAKXKE B JPYTHX CUCTEMax, KOTOPBIE JOIKHBI
ur(B)-FRLSLTx 12.7.2.1.2 COXpaHATh PadOTOCIIOCOOHOCTH B YCIIOBHSIX MOXKAPA, B 3JaHUSIX JAETCKUX
ur(C)-FRLSLTx 113.7.2.1.2 JIOIIKOJIBHBIX 00pa30BaTEIbHBIX YUPEXKICHUH, CTICIMATN3NPOBAHHBIX T0MaX
ur(D)-FRLSLTx 14.7.2.1.2 MpecTapenbiX 1 MHBAINAOB, OOJIBHHUIAX, CHIABHBIX KOPITycax

ur(A F/R)-FRHFLTx | IT1a.7.1.1.1 00pa30BaTEeNbHBIX YUPEKICHUH HHTEPHATHOTO THIIA U IETCKUX yUPEKICHUH

nr(A)-FRHFLTx 1116.7.1.1.1
ur(B)-FRHFLTx Mm.7.1.1.1
ur(C)-FRHFLTx 3.7.1.1.1
ur(D)-FRHFLTx M4.7.1.1.1

Ha 351ekTpoyCcTaHOBKH 1 3JIEKTPUYECKUE LIENH KUJIBIX U OOIIECTBEHHBIX 30aHUI
B TOpOJIaX U CEJIbCKUX HACEIEHHBIX ITYHKTaX HOMUHAIBHBIM Hanpsbkennem 1o 1000 B
NEePEMEHHOr0 TOoKa pacnpocTpanstorcss TpeboBanus CII  256.1325800.2016,
B COOTBETCTBUU C KOTOPBIM:

- BHYTPEHHHE 3JIEKTPUUECKHUE CETH JOJIKHBI ObITh HE pacHpOCTPAHSIOIIUMU
TOpeHHEe M BBINOJHATHCS KaOeasiMH W MPOBOJAMH C KWIAMH M3 MEIU WIH
ATIOMUHUEBBIX CIu1aBoB Mapok 8030 u 8176, mmHONPOBOAaMHU C MEIHBIMH IIWHAMHA
B cootBercTBUM ¢ TpeboBanusmu [IYD, TOCT 31565, TOCT P 50571.5.52,
I'OCT P 58019, CIT 76.13330, a Takke TpeOOBaHUSMH DJICKTPO- U TOXKapHOMU
0Ce301aCHOCTH;

- CEYEHMS] TOKOMPOBOISAIIMX MEIHBIX XKW U KW U3 ATFOMUHUEBBIX CIUIABOB

Mapok 8030 u 8176 noKHBI OBITH HE MEHEE YKA3aHHBIX B TaOIULE 5;

Taoauna 5
Ceuenus TOKOIIPOBOAAIIHUX MEAHBIX KHJI M KW U3 AJTIOMHHHUEBLIX CIIJIABOB
mapok 8030 u 8176
Haumensiiiee cedeHre TOKOPOBOISIINX KT
KabeJiell ¥ IPOBOIOB, MM?
HaunmenoBanue nunumn
MEIHBIMU KWIaMHU U3 aJTFOMUHUEBBIX
KUTTAMHU crmaBoB Mapok 8030 u 8176
JIvHUM TPYNIIOBBIX CETEW OCBEIICHUS 1,5 2,5
JInHUYM TPyNNOBBIX CETEN PO3ETOK 2,5 4,0
JInHnM OT 3Ta)KHBIX 10 KBAPTUPHBIX 2,5 4,0
IIUTKOB U K PACUETHOMY CUETUHKY
JIuHuM pacnpenenuTebHON CeTH 4,0 6,0
(cTOsIKM) AJI MUTaHUS KBAPTHUP
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- NIPY COEAMHEHUHU MTPOBOJHUKOB C JKHJIAMHU U3 AJIFOMUHHMEBBIX CIJIABOB MApOK
8030 u 8176 ¢ »BIEKTPOYCTAaHOBOYHBIMM M3JICJIUSIMHU, anmnapaTaMu 3alldThl U
CYETYMKAMHM PEKOMEHIYETCS MCIOJIb30BaTh COEAUHUTEIbHBIE YCTPOWMCTBA B
cootBercTBUM ¢ TpeboBanusiMu ['OCT 31604 nns koMMyTanuu TPOBOJHUKOB U3
QTIOMUHUEBBIX CIUIABOB C KOHTAKTaMU JJIsl IPOBOJIHUKOB U3 MEIU.

s oOecrieueHus HaJEKHOCTU KOHTaKTHBIX COCAMHEHUM B
pacrnpenenuTeabHbIX KOpoOKax cienyet OCYUIECTBIISTh COEJIMHEHUE
TOKOMNPOBOASIIMX XKW W3 CIulaBoB amoMuHusi Mapok 8030 m 8176 mpu momoiu
BUHTOB WJIM AJIFOMUHHUEBBIX TUJIb3, METOJOM OMPECCOBKHU WJIU UCIIOIb30BaTh CBAPKY.

[Ipu MoHTa)ke OTBETBISIEMBIX KaOesel ¢ KuilamMu W3 aTIOMUHUEBBIX CILJIaBOB
Mapok 8030 u 8176 AOIKHBI TPUMEHSTHCS CKUMbI C OIIMHKOBAHHBIMU KOHTaKTaMHU.

[Ipy BBINOJHEHUH COEIWHEHHUI B AJIEKTPONPOBOJAKAX C TOKOMPOBOISIIUMU
KUJIAMH U3 CIUIaBOB aroMUHMS Mapok 8030 u 8176, ecin THII AIEKTPOYCTaHOBOYHBIX
U3JICIUA  COACPXKUT MEJHbIE WIM JaTyHHbIE KOHTAKThI, Il OOecreueHus
CTAOMJIBHOCTH KOHTAaKTHOTO COCJMHEHHS CIIEyeT MPUMEHATH 3JEKTPONPOBOISIINE
CMa3KH.

Menp uMeeT Jydllyl0 HPOBOJMMOCTb, MO CPAaBHEHUIO C AJTIOMHHUEM, YTO
00ecIeynBaeT MPU MEHBUIEM CEYEHHH OOJIBIIYI0 MAKCUMAIbHYIO TOKOBYIO HArpy3KYy.

MenHblii TPOBOJIHUK MEHbILIE MOJBEPraeTCsi OKMCIEHHIO M CIIOCOOEH J0Jroe
BpeMsI COXpaHATh KAa4eCTBO KOHTAKTOB IMPH COEAMHEHUM B PaCMIpPEIeTUTEIbHBIX
KOpOOKax u Apyrux npuodopax.

B kunmbIX M OOIIECTBEHHBIX 3JaHUSIX C TMPUMEHEHHEM JIEPEBSHHBIX
koHCTpykiuil B cooTBerctBue ¢ CII 451.1325800.2019 u CII 452.1325800.2019
BHYTPECHHHE JICKTPUUECKHUE CETH JIOJDKHBI OBITh HE PACIIPOCTPAHSIIOIIUMH TOPCHHUE U
BBINIOJIHATHCS KabensiMu U nmpoBoaamu ¢ MeaHbiMu xuiamu B 'OCT 31565, 'OCT P
50571.5.52, CI1 76.13330.

CIT 256.1325800.2016 nmomyckaeT NpUMEHEHHE KaOENbHBIX W3ACIUN C
TOKONPOBOJSALIMMH KWUJAMHU U3 aIOMUHUEBBIX CIUIAaBOB JUIsl OpraHu3aluu
BHYTPEHHHX CETEH, HO HAKJIAIbIBAET HA UX MOHTAX JIONOJIHUTEIbHBIE OTPAHUYCHHUS.

Jlist obecrniedeHnsi HaIGKHOCTH DJICKTPONPOBOJOK B 3AAHUSIX, BBITIOIHICMBIX
MPOBOJAMU U KaOEJISIMU C TOKOMIPOBOASIIUMU KUJIAMHU U3 CIJIABOB QJIOMUHUS, TIPU
MOHT@)XX€ JIOJDKHBI  HCIOJNBb30BaThCAd JIMOO  DJIEKTPOYCTAHOBOYHBIE — M3JENHS,

KOHTAKTHBIC I'pYIIIbBI KOTOPBIX HMMCIOT CIICHHUAJIBbHBLIC ITOKPBLITHA, 06CCHCIII/IB3IOH_II/I€
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CTaOMILHOCTh KOHTAKTHOT'O COCIMHEHUS KaK ¢ METHBIMU, TaK U C TOKOTIPOBOISIIIUMHU
KUIAMU W3 CIUIaBOB AIOMHUHHS, YTO JOJDKHO OBITh OTPaXXEHO B MApPKHPOBKE
(manpumep, Cu/Al) nmubGo TpH MCHOIB30BAaHUM CEPUIHO BBIMMYCKAEMBIX B CTpaHE
YCTAHOBOYHBIX W3JEIUNA JOJKHBI MPUMEHSTHCS JOMOJHUTENbHBIE TEXHUYECKUE
CpencTBa, 00ecTieunBaloNre CTAOMIBHOCTh KOHTAKTHBIX COCTMHEHU.

I[Ipy  KOpOTKOM  3aMbIKAaHMKM  MEAHBIC  JKWIbl  SIBISIIOTCS  Oojee
nokapoOe30MacHbIMHU, Y€M JKWJIbI U3 AJIIOMUHHMEBBIX CIUIABOB 32 CUET MEHBIIICH
3QKUTaTeIbHOM CHOCOOHOCTH YacTHI[ MEIW MO CPaBHEHUIO C 3aKUraTeIbHOU
CIIOCOOHOCTBIO YaCTHI] ATTFOMUHUSI.

C Touku 3peHHs MOKApHOW OE30MaCHOCTH, MPEANOYTHUTEIBHBIM SIBIISICTCS
pUMEHEHUE KaOeIbHBIX U3ICTUN C METHBIMUA TOKOTIPOBOISIIINMHU SKHJIAMH.

Ha nmoxxapHyto 6€3011aCHOCTh 3JIEKTPOIPOBOJIKH BIMSIET MPAaBUIBHOCTh BBIOOpA
CEUYEeHHUS TOKOIMPOBOAIIMX KW KaOenei. HeBepHbIil BHIOOp ceueHUs] KaOemss MOXKET
MPUBECTH K €ro IMeperpeBy, OIUIABJICHUIO M3OJISIIIMA M €€ BOCIIAMEHEHUIO WU K
KOPOTKOMY 3aMBIKaHUIO C TIOCIIETYIOIUM BO3TOPAHUEM.

OCHOBHBIM TMapaMeTpPOM, KOTOPBIH HEOOXOJUMO YYHUTHIBATH IPU paCUETe
ceYeHHUs KabOens SBIsSETCA JJIMTEIBHO JOMyCTHMas TOKOBas Harpyska, T.e.
MaKCHMaJIbHAs BEJIMYUHA TOKA, KOTOPYIO Kabellb MOKET MPOIyCKaTh Oe3 eperpena B
TEUEHUE JITTUTETLHOTO BPEMEHHU.

PacuetHbie aekTpuUecKre HArpy3KH JJIs1 PA3TUYHBIX KUJIBIX U 00IIECTBEHHBIX
3aanui npeactasieHsl B pazaene 7 CII 256.1325800.2016.

JIJisi ipoBeieHHsI CaMOCTOSITENIbHOTO pacueTa CeueHus Kalensl Mo TOKY s
YaCTHOTO JIoMa (KBapTUPhI) HEOOXOIUMO BBITIOJIHUTD CIAEAYIOIINUE JECHCTBUS:

- ONpEeAEeIUTh CYMMapHYK MOIIHOCTh BCEX BIEKTPONPUOOPOB, KOTOPHIE
OJIHOBPEMEHHO MOT'YT OBbITh BKJIIOUEHHI B CETh;

- paccuuTaTh CHIIy TOKa, KOTOpas Oy/IeT MpOTeKaTh MO KaOEIt0 MpU BKIOUCHUN
JAHHBIX AJIEKTPONPUOOPOB;

- 110 TabJIMIIe ONPEIEeTUTh HauboJee MoIX0AIlee CeYeHUE Kades.

CyMmMapHasi MOIIHOCTh 3JiekTponpudopoB (P, BT) Berumcisercs kak cymma
MOIITHOCTEH OTAEIBbHBIX TPHOOPOB, KOTOPHIE MOTYT OBITH BKIIOYEHBI OJTHOBPEMEHHO.
JlaHHBIE O MOIIHOCTH Ka)JOr0 SJIEKTPUYECKOro MpUOOpa YKa3bIBAIOTCS B €ro

[acropTe, PyKOBOACTBE 110 3KCIUTyaTalluy U T.II.
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Pacuer cumnel Toka (I, A) mpoTekaroiero 1o kadeao IpoBOAUTCS Mo GopMyJiaMm:

s onHo(azHol cetn Hanpsbkenuem U = 220 B
P-K,
U-cosg

I =

s Tpexdasznoit cetun HanpsbkenueM U = 380 B
B

= «J';U - COs (P

JUTsl OBITOBBIX JIEKTPONPUOOPOB cosp = 1.

K, — K03 punueHT 0fHOBPEMEHHOCTH, T.€. KaKasi 4aCTb IPUOOPOB MOKET OBITH
BKJIFOYEHA OJJHOBPEMEHHO.

Jlis TOBBILICHUS MOKAPHOM OE€30MacHOCTH, B pacuere IJsl YacTHOTO JoMa
(KBapTUPBbI) MOKHO MPENOJIOKHUTH, YTO B CETh OJHOBPEMEHHO MOT'YT OBbITh BKJIFOUEHBI
BCE AJIEKTpUUECcKUe IpUOOpbl U TPUHATH KO3 duuuent K, = 1.

3Hasg BEIMYMHY TOKa, CEYEHUE MpOBOJA HaxoAiaT 1o Tabiuue 6.
Ecnu okaxeTcst 4To pacueTHOE U TAOJIMYHOE 3HAYEHHsI TOKOB HE COBIIaJal0T, TO B ’TOM

Ciy4yae BBHIOMpArOT Onrpkaifiiiee OoJblliee 3HaYCHUE CEUYEHUST TOKOIIPOBOISAIICH JKUITBI

Ka0ens.
Taoauna 6
Br100op ceveHusi NpOBOAA MO BeJMYNHE TOKA
Ceueriie MenHbie )XUITBI POBOOB M Kabeen
TOKOIIPOBOISAILEH Hanpsokenue, 220 B Hanpsokenue, 380 B
HKHITBI, MM TOK, A MOIIHOCTh, KBT TOK, A MOIIIHOCTh, KBT
1,5 19 4,1 16 10,5
2,5 27 5,9 25 16,5
4 38 8,3 30 19,8
6 46 10,1 40 26,4
10 70 15,4 50 33,0
16 85 18,7 75 49,5
25 115 25,3 90 59,4
35 135 29,7 115 75,9
50 175 38,5 145 95,7
70 215 473 180 118,8
95 260 57,2 220 145,2
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Ceuenne MenHbIe )KUIIBI IPOBOJIOB U Kabesei
TOKOIIPOBOISAIIEN Hanpsxenne, 220 B Hanpsixenne, 380 B
UL, MM TOK, A MOIIIHOCTB, KBT TOK, A MOIIIHOCTb, KBT
120 300 66,0 260 171,6
2,5 20 4,4 19 12,5
4 28 6,1 23 15,1
6 36 7,9 30 19,8
10 50 11,0 39 25,7
16 60 13,2 55 36,3
25 85 18,7 70 46,2
35 100 22,0 85 56,1
50 135 29,7 110 72,6
70 165 36,3 140 92,4
95 200 44,0 170 112,2
120 230 50,6 200 132,0

Ecnu B jgome uMEOTCS MOIIHBIE D3JIEKTPONPUOOPHI, HArpy3ka KOTOPBIX
cocrapisier Oosiee 1,5 kBT, mns uxX MOJKIIOYEHUS PEKOMEHIYETCS MCIOIb30BaTh
OTZIETEHYIO JTUHUIO.

Yacto npuxoauTcs pemaTh 00OpaTHYIo 3aady, KOTJa JJIsl U3BECTHOTO CEUCHUS
MIPOBOJTHUKA, TIPOJIOKEHHOTO B JIOME W KBAPTUPE, HEOOXOUMO HAWTH MaKCUMATHHO
JOMYCTUMYIO Harpy3ky. B 3ToM ciywae, mo Ttabnumam [jsi JQHHOTO CEYEHHUS
TOKOIIPOBOAIIEH JKWIbl KalOes HaxoJUM MaKCHUMaJIbHO JOMYyCTUMYIO Harpysky.
3areM 3Hast MOIIIHOCTH DJIEKTPUUYECKUX MTPUOOPOB, OMpeesieM, KaKue U3 HUX MOTYT
OBITH OJTHOBPEMEHHO BKJIFOUCHBI B CETh.

Cnenyer MOMHHUTh, YTO MAaKCHUMAaJbHBIM AOMYCTUMBIM TOK JJIsl CTaHJIaPTHBIX
OBITOBBIX JJICKTPOYCTAHOBOUHBIX M3JIENUNA (BBIKJIIOYATEIN, PO3ETKU) paBeH 16 A.
[TosTomMy BKIJIFOYATH B OJHY PO3ETKY WJIM MOJKIIOYaTh K OJHOMY BBIKIIIOHATEIIO

Harpy3ky 6osiee 16 A, 4to 1151 o1HO(A3HOM CeTH COOTBETCTBYET 3,5 KBT Helnb3sl.
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3.3. JelcTBus npu o0HapyKEeHUHN aBapHUilHOI O pe:xuma
B JIEKTPOOOOPY10BAHUH

ABapuiiHbBIN peXUM paOOThI IKCIUTYaTUPYEMOTO JIEKTPOOOOPYIOBAHUS MOXKET
IPOSIBISATHCS B BUJE CPabOTKHU anmapaToB 3JIEKTPUUYECKON 3aIIUThI CETH, N3MEHEHUs
[BETa TEPMOMHIHUKATOPOB, OOHApYy>KEHHsI 30H AHOMAJIBHOI'O HarpeBa 3JIEMEHTOB
ANEKTPOOOOPYIOBaHUS TPU TEIUIOBU3MOHHOM JHMArHOCTHKE, CPaOOTKU AAaTYHUKOB
TepmocucteM. Kpome Toro, 00 aBapuifHOM pexkume paboThl AJIEKTPOIIPUOOpa MOKET
TOBOPUTH MOSIBJIEHUE HA €r0 MOBEPXHOCTH, IIHYPE M BUJIKHU MUTAHUS OIUIABJICHUH,
nepopMma Kopiyca, BOSHUKHOBEHUH IpU pab0oTe HEXapaKTEpPHOIo IIyMa M 3amaxa
TJIABSIEHUCS U30JISILUH.

[Ipu3Haku aBapuiiHOTO pexxruma padoThl AIEKTPOOOOPYAOBAHMS U ACUCTBUS MIPU

UX 0OHapyXEHUU MPEICTABIICHbI B Ta0IULIE 7.
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Taoauna 7

Ilpu3Haku aBpapuiiHOrO pexxuMa padoThl 3JIEKTPOOOOPYI0OBAHNS U 1efiCTBHS NPU UX O0HAPYKEHNH

IIpu3Hak aBapuMHHOIO pexKUMa

Bo3mozkHas NpU4YvuHa

PeKOMeH)IyeMBIe JelCcTBUA

CpaboTan aBTOMaTHYECKHIA BBEIKITIOYATEITh

KopoTkoe 3aMbIkaHUE B LIETIH.
[Teperpy3ka B uenm.

Cpabotaio YCTPOMCTBO
Qg depeHInaIbLHOTO TOKa

34U ThI

VYTeuka ToKa.

CpaboTtano  yCTpOHCTBO
JyTOBOTO MPO00st (MCKPEHUS)

3alllUThI oT

Hyrosou
npoOo(Tiocie10BaTeIbHBIH,
NapajuleNbHbIM, Ha 3€MJII0) WU
UCKpEHHE.

CpaboTtano  ycTpOHCTBO
nepeHanpsHKeHUS

3alIUThI OoT

[lepenaapl HanpsHKEHUS

Oram 1.
- YCTAaHOBHTH KaKOW THIT armapara 3amuTel cpadoTai (aBTOMaTHYECKHA
BBIKJTIOYATENh, YCTPOWCTBO  3amUTHl  AUQPPEpEeHIINaTBHOTO  TOKa,

YCTPOMCTBO 3alIUTHl OT MEPEHANpPSKEHHsI, YCTPOWCTBO 3alUTBl OT
JIYyroBOro Tpo0os (MCKpeHWs)) WIM 10 KaKOMy KaHally MPOU3O0IILIO
cpabaTpIiBaHMe, €CITU TPUOOP KOMOMHUPOBAHHBIN, T.€. 00BEIUHSAET B ceOe
JBa ¥ 00Jiee TUIIA 3aIUTHL;

- YCTaHOBUTH 0OCTOSTENILCTBA MPU KOTOPHIX MPOU3OIILIO OTKIIOUYEHHE.
Yro mpou3ouuo mpei OTKIYEeHHEM (TOAKIIOYEHHE WM OTKIIOYCHHE
nmoTpeOuTensi, MEpIIaHNE CBETa, aHOMaJIbHAsE paboTa AIEKTPONPUOOPOB U
T.11.)? Kakue Harpy3ku ObUIM MOAKIIOUEHBI U OblIH B padore? Kornma u
CKOJIBKO pa3 cpabaThIBaIH anmapaTsl 3alIUThI?

- TPOBECTH BH3YAIbHBIH OCMOTP 3JIEKTPOOOOPYIOBaHUS (IIHYPHI
MUTaHUS,  PO3ETKH,  BBIKJIIOYATENM, KOHTAaKTHblE  COEIMHEHUS,
COCIMHUTENIbHBIE KOPOOKH, 3JEKTPONpPHOOpPHI) HAa HAJIWYME BHUIUMBIX
MOBPEXKIACHUHM (M3MEHEHUE LBETa WIM OIUIABJICHUE H30JSLUH, CIeIbl
TEPMUYECKOTO BO3JICHCTBHS B pe3ylbTareé KOPOTKOTO 3aMbIKaHU,
HCKPEHHSI, IEPErPy30K);

- €CIIM TpU BHU3YaJbHOM OCMOTPE OOHApYy>KEHBI MOBPEKACHUS, TO

HEOOXOAMMO INPUCTYHNUTh K YCTPAHEHHUIO IPUYMH  BBISBIECHHBIX
IIOBPEXKACHUN u PEMOHTY (3ameHe) IIOBPEXKICHHOTO
AIIEKTPOOOOPYAOBAHUS;

- ©CJIM TIPH BHU3YaJbHOM OCMOTpPE MOBPEXKICHUS HE OOHAPYKEHBI, TO
HEO0OXOIUMO MPEUTH K dTaIry 2.

Oran 2.

[TpoBepuTh HaUICKANTYIO paOOTy armapara 3amuThl.

- 7S YCTPOWCTBA 3alIUTBI OT MEPEHANPSHKEHUS U3MEPUTHh 3HAUYCHUE
HANpPsDKCHUS MUTAroNei cetn. Eciim 3HaUYeHWEe MUTAIONIETr0 HANPSKCHHS
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IIpu3Hak aBapuMHHOIO pexKUMa

Bo3MoskHas npuynHa

Pexomenayemble qeiicTBUS

CeTH BBIXOJUT 3a JIMala30H yCTaBKU ammapaTa (HM)KE HIKHEro mpejaesa
WIM BBIIIE BEPXHEr0), TO MpobieMa B ceTu. Eciau 3HaueHHe MUTAKOIIEero
HanpsDKeHUsl CeTH JIEKHUT B JMara3oHe YCTaBKH, TO amlmapar 3allUThbl
HEUCIPABEH U €ro He0OXOAMMO 3aMEHHUTB;

- JJIs yCTPOMCTBA 3alUThI JU(PepeHIINaTIbHOI0 TOKa B COOTBETCTBUH
co craHgapramu [7, 8] B KOHCTPYKUMHU JOHKHO OBITH MPEAYCMOTPEHO
TECTOBOE YCTPOMCTBO (KHOIKA), KOTOpoe O0OecHeunmBaeT MpOBEPKY
paboTocnocoOHOCTH anmapara. Takxe MO>KHO IIPOBEPUTH
paboTOCIOCOOHOCTh YCTPOWCTBA C IMOMOIIBIO MPUOOPOB MPOBEPKH U
U3MEpEHUs] NapaMeTpoB YCTPOMCTB 3alUTHOrO OTKItO4YeHus. Ecmau
anmapar 3aluThl HEUCIIPaBEeH, €ro HeOOXOMMO 3aMEHHUTb.

- JUIA YCTpOWCTBa 3aIIMTBl OT JyrOBOTO TMPOOOS TPOBEPUTH
paboTOCIOCOOHOCTH ammnapara B COOTBETCTBMM C MHCTPYKLHMEH 3aBoja-
uzroroButens. Hanpumep, ¢ MOMOIIBIO TECTOBOIO  YCTPOMNCTBA,
BXOJISIILIET0 B KOMIUIEKT IOCTaBKM MNpHOOpa, MpH MOMOILM TECTOBOM
KHONKM U T.J. Eciam anmapaT 3amiuTbl HEUCHPABEH, €ro HEeoOXO0IUMO
3aMEHUTb.

- 711 aBTOMAaTHUYECKOI0 BBIKIIIOUYATENSl IPOBEPUTH Pab0TOCIIOCOOHOCTh
MeXaHu3Ma pacleruieHus. B3pecTu aBToMaTHYECKUI BBIKIIIOYATEIb PYKOI
U 1ocie OTKIIoUUTh ero. llpu oTkirodyeHun JOHKEH OBITh CIBILIEH
XapaKTepHBIN IETYOK.

Ecnu annapatbl 37€KTpUUYECKON 3aIMThl MCIPaBHBI, TO HEOOXOIUMO
MepenTH K FTamy 3.

Oran 3.

IIpoBepka nmprcoeIMHEHHBIX HATPY30K (JIEKTPOIIpUOOPOB).

- TPUCOENUHATH K DJEKTPUYECKOM LEenu I00YEepeaHO IO OJHOU
Harpyske, KOHTPOJIHUpPYsl cpadaThIBaHMs allapaToOB 3allUTHI;

- TIpU BBIABICHUM HArpy3KH, BBI3BIBAIOIICH CpabaTbIBaHHME ammapara
3alIUThI, BBIBECTU HATPY3KY U3 SKCILTyaTalllu.

PesynbraTel MpOBEPKH, a TaKXKe BCE MPOBECHHbBIC MPO(PUIAKTHUECKUE
Y PEMOHTHbIE pabOThI IOJIKHBI ObITh 3a()UKCHPOBAHBI B )KypHAJIE.
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IIpu3Hak aBapuMHHOIO pexKUMa

Bo3MoskHas npuynHa

Pexomenayemble qeiicTBUS

TepMOMHIUKATOP U3MEHUI IIBET

[Teperpy3ka uenu.
Iloxoi KOHTAaKT.

- BriBecTu a51eKTpo0OOpYI0BaHUE U3 IKCILTyaTallUu;

- YCTaHOBHUTb OOCTOATENbCTBA, NMPU KOTOPHIX MPOM3OLIET MEperpes
(kakue Harpy3Kku OBLIY TIOJIKJIFOYCHBI M ObUTH B paboTe, MpU BO3ZMOXKHOCTH
M3MEPUTH MPOTEKAIOLINH TOK C IEJIBIO BBISABICHHS MIEPETPY3KN).

- IPOBECTU BU3YaJbHBIH OCMOTpP AJIEKTPOOOOPYIOBAaHUS, HA KOTOPHIH
HAHECEH TEPMOMHJMKATOpP HA HAJIWYUE BUAMMBIX IOBPEKICHUI
(u3MeHeHHe IBeTa WM OIUIABJICHUE W3OJSIUH, CIIEAbl TEPMUYECKOTO
BO3JEHCTBUS B  pe3ylbTaTe KOPOTKOTO 3aMbIKaHHUs, HCKpEHUs,
MEePETPY30K);

- €CIIM TpU BHU3YaJbHOM OCMOTPE OOHapy>KEHbl MOBPEXKACHUS, TO
HEOOXOOUMO MPUCTYNUTh K YCTPAHEHUIO TMPUYMH  BbISBICHHBIX
HOBPEKICHUN u pPEMOHTY (3ameHe) IIOBPEKIECHHOIO
AIEKTPOOOOPYAOBAHUS;

- €ClIi NPH BU3YaJIbHOM OCMOTpPE MOBPEXKACHUS HE OOHApYXKEHbI —
IIPOBECTU OLIEHKY €ro COCTOSHUSI M BBINOJIHUTH HPO(UIAKTUUYECKHE
paboThI;

- YAQJIUTh CTapblii TEPMOUHIANKATOP U HAHECTU HOBBI.

B xypnane yka3zaThb JaTy OOHapy>KeHHMsl MeperpeBa, IpPUUYUHY,
MIpOBEJIeHHbIE PabOThl (PEMOHT, 3aMeHa, MPOPUIAKTHYECKUE padoThl),
JaTy HAHECEHHs HOBOIO TEPMOMHAMKATOPA, COCTOSIHUE HOBOIO
TEPMOUHIMKATOpa (1IBET, IPaIyHpPOBKa U.T.I1.).

[Tomyuyen curxan moxapHOM ONMACHOCTH OT
TEPMOCUCTEMBI

[Teperpy3ka.
Iloxoi KOHTAaKT.

B cnyuae nonyuyeHus curHana o neperpese:

- YCTaHOBHUTb MECTO, /1€ IPOU30LLIO cpadaThIBAaHUE JaTYNKA;

- 3apuUKCHUpPOBAaTh B IKypHaJIE€ BpeMs, MECTO U HAUMEHOBAHUE
3JIEKTPOOOOPYIOBaHHUS, HA KOTOPOM MPOU3OIILIO CpadaThIBAaHUE;

- TPOM3BECTH OCMOTp OOOpYyAOBaHUS, MO MPUYUHE KOTOPOIO
IIPOU301ILIO cpabaThIBAHUE CUCTEMBI;
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IIpu3Hak aBapuMHHOIO pexKUMa

Bo3MoskHas npuynHa

Pexomenayemble qeiicTBUS

- [0 pe3yilbTaTaM OCMOTpPa, B CiIyyac BBISBICHHS HEUCIIPABHOCTH,
NPOBECTH  PEMOHT, TEXHHYECKOE OOCIHy)KHBAaHWEC WM  3aMEHY
3JIEKTPOOOOPYI0BAHM;

- Ipu HeO6XOI[I/IMOCTI/I 3aMCEHUTH JaTUYHUK C COOTBGTCTBYIOHleﬁ OTMETKOH
B JKypHAle.

IIpu [IPOBEIECHUH TEIJIOBU3UOHHON
JTUArHOCTUKM  OOHapy>Xe€H aHOMAaJIbHBIN
HarpeB 3JIEMEHTa IEKTPO00OpyI0BaHUS

Ileperpyska.
II;moxoi KOHTAKT.

[Ipu  oOHapyXeHHMH  aBapHIHOTO  I0>KAPOOIMACHOTO
ANEKTPOOOOpYyIOBaHUE  HEOOXOIUMO  HEMEAJIEHHO
AKCIUTyaTalliu U MPOBECTU PEMOHTHBIC PaOOTHI.

[Tocne yctpaneHus HEMCHPABHOCTEH, MPUBEAIINX K BO3ZHUKHOBEHHUIO
nedexra, pPEKOMEHAYETCS TPOBECTH IMOBTOPHOE TEIJIOBU3MOHHOE
o0cief0BaHNe JAHHOTO OOBEKTA.

Pe3ynbTarhl NOBTOPHOW IMATHOCTUKU 3aHECTHU B IIPOTOKOJI C YKa3aHUEM
MPOBEACHHBIX PEMOHTHO-TIPO(DHIIAKTHIECKUX padoT.

Pexomenayercss ~ mpoBOAMTH BHEIUIAHOBYIO  TEIJIOBU3UOHHYIO
JTUATHOCTUKY OTACJIBHBIX 3JIEMEHTOB JJICKTPOOOOPYJAOBAHHS TOCTE
Ka)XJI0TO UX PEMOHTA UJIU 3aMEHBI.

Pe3ynpTarel BHEIIAHOBOW JMAarHOCTUKH 3aHOCATCS B MPOTOKOJ C
yKa3aHUeM MPUYUHBI 00CTIeI0BaHNS.

nedekra
BBIBCCTHU n3

[Ipu pabore »saexTpuueckoro mnpudopa
HaOJII0/IaeTCsl HEe XapaKTepHBIN IIyM, 3amax
IUIABSILENCS N30SI,

Ilepenane! HanpsHKEHUS.
Hapymenne
JKCILTyaTalUu.
HewncnpaBHocTh
aJIeKTponpudopa

MIpaBHII

OTKITIOYHUTH IAEKTPONPUOOP OT CETH.

OcMoTpeTh NmpubOp Ha HaTWYHE HEUCTPABHOCTEW (OIJIaBICHUE WIIH
MOBPEKIACHUE H3OJSAIUN MHUTAIOINIEro IIHYypa, AedopMalius Kopimyca U
T.0.).

[Ipu oOHapy KeHNUN HEUCTIPABHOCTH BBIBECTH MPUOOP U3 IKCILTYaTaIHH.

[Ipon3BecTr peMOHT WJIH 3aMeHy puoopa.
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3akirouenue

J11st TOBBILIIEHUST YPOBHSI TIO’KapHOM 0€30MacHOCTH 0OBEKTOB JKHIIOTO CEKTOpa U
OOIIIECTBEHHBIX 3IaHU HEOOXOJAMMO TPOBEICHUE MEPONPHUATHNA MO MPOQPUITAKTUKE
MO’KapOB OT JJEKTPOOOOPYIOBaHWS, B TOM UHCIE HAa OCHOBE COBPEMEHHBIX
BO3MOXKHOCTEH BEACHUS MOHHUTOPHUHTA COCTOSHHUS IIOXApHOW O€30MacHOCTH,
IKCIUTYaTUPYEMOTO 3JEKTPOOOOPYIOBAHHUS.

K HUM OTHOCHTCS CHUCTEMaTWYECKU MOHHTOPUHT TOKapHOW O€30macHOCTH
IKCILTyaTHPYEMOTO DJIEKTPOOOOPYIOBAHUS JKUJIBIX W OOIIECTBEHHBIX 3/IaHUN C
IPUMEHEHUEM COBPEMEHHBIX TEXHHYECKUX CPEJCTB, @ MMEHHO TEIUIOBU3MOHHAS
JTUArHOCTHKA, TPUMEHEHNE TEPMOWHIUKATOPOB TS BRISBIICHUS aBapUHHBIX y9aCTKOB
AJIEKTPOYCTAaHOBOK. Takke HEOOXOIMMO BHEAPATh B INMHPOKYIO TMPAKTUKY HOBBIC
anmaparThl 3alUThI TEKTPUUIECKUX CETEeH — YCTPONCTB 3alUThI OT IyTOBOT'O IPOOOS U
NepeHAPSKCHMUS.

C 1enp0  TIOBBINICHWS  TMOXKApHOW  0E30MAaCHOCTH  JKCIUTYyaTHPYEMOTO
AEKTPOOOOPYIOBaHMS JKWJIBIX M OOIIECTBEHHBIX 3/aHUW, MPOPUIAKTHICCKUM
OCMOTpPaM JIOJHKHBI TIOJIBEPTaThCS BCE JIEMEHTHI DJIEKTPOYCTaHOBOK.

Meton mnpoduIaKTHKKA JOMKEH BBHIOMPATHCS HCXOAS U3 TEXHUYECKUX
BO3MOXKHOCTEH, yl100CTBa BEIEHUS OCMOTPOB M 0OE30MACHOCTH OOCIY>KHBAIOIIETO
nepcoHana. Bo3MOXHO MOpUMEHEHHE pPa3HBIX METOJAOB Ha OJIHOM OOBEKTE, B
3aBUCUMOCTH OT KOHCTPYKIIUU U YCIIOBUH DKCILTyaTaIlHH.

Coderanue HECKOJIBKHX METOJIOB POPUITAKTHKHY MO3BOJISAET OoJiee 3PPEKTUBHO
IIPOBOJIMUTH MPOGUIAKTUKY TOKAPHON 6€301TaCHOCTH JICKTPOOOOPYI0OBAHMS KUJIBIX U
0OI1IECTBEHHBIX 3/ITAHUM.

[IpumeHsisT COBOKYIMHOCTh Pa3IWYHBIX METOJOB MOYKHO IOCTPOUTH CHUCTEMY
MOHUTOPHUHTAa ¥ TPOQHWIAKTHKHA IOKApPHOH OMAacHOCTH  AKCIUTYyaTHPYEMOTO
AJNIEKTPOOOOPYIOBAHUS, OTPAXKAIONIYI0 COCTOSHHE TMOXKapHOW  0€30MacHOCTH
AJIEKTPOYCTAHOBOK U TMO3BOJIAIONIYIO OCYHIECTBJISTH €ro  IPOTHUBOIOKAPHYIO

npo(rIIaKTUKY.
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[Tpunoxenue

Onucanue TeXHUYECKHUX CPEICTB NMpeaynpexaeHus u npopuIakTuKu
MO0KAPOB OT 3JIeKTPO0OOPY10BAHMS

ABTOMaTHYeCKHe BbIKJIYaTen (AB)

ABTOMATUYECKUN BBIKIIOYATENIb WM TPOIIE TOBOPS «aBTOMAT» - 3TO
KOMMYTAIIMOHHBIN anmapar, npeIHa3HauYCHHBIN JJIsI 3aIUThI JIEKTPUYECKON CETH OT
CBEPXTOKOB, T.€. OT KOPOTKHUX 3aMbIKaHUU U MEPErPy30K.

ABTOMaTHYECKHE BBIKJIFOYATEIN OBIBAIOT C DJICKTPOMArHUTHBIM PacleUTEIeM
3aIIUIIAIONIIAM AJIEKTPUUYSCKYIO IIEIb OT KOPOTKOTO 3aMbIKaHHS 1 KOMOMHUPOBAHHBIM
pacuenuTesieM — KOIJa JOMOJTHUTEIBHO C BJIEKTPOMArHUTHBIM PACIENUTEIEM

MIPUMEHSETCS TEIIOBOM pacUenUTENb, 3alMIIAIOIINNA [ENb OT MEPETPY3KH.

10

11

-

bl i

1, 2 — BUHTOBBIE KJIEMMBI JJI51 IOJIKJIFOUEHUS;3 - TOJBUKHBIN KOHTAKT; 4 — HEITOIBUKHBII KOHTAKT;
5 - nyroracuTenbHas kKamepa; 6 - THOKHi IPOBOHUK (IPUMEHSIETCS AJIS COSIMHEHHS O IBUYKHBIX
yacTeld aBTOMAaTHMUYECKOI'0 BBIKJIIOYATENs); 7 - KaTyLIKa AJIEKTPOMArHUTHOIO pacuenuTrens; 8§ -
CepICUHHK 3JIEKTPOMArHHTHOTO PAaclenuTeNs; 9 - TEIIoBoil paclenuTens (GuMeramIuyecKas
mractuHa); 10 - MexaHusM pacuenutens; 11 - pykosTka ynpasnenms; 12 - dukcatop (mns
KkperuieHus apromata Ha DIN-peiike); 13 - kopmyc.

-

Pucynok 1. YcerpoiictBo AB ¢ KOMOMHUPOBaHHBIM paclenuTesieM
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B cootBerctBun ¢ tpedoBanusamu riaBel 3.1 I1YD, CII 256.1325800.2016,
CII1 31-110-2003 OBITOBBIE 2JIEKTPOCETH JOJDKHBI OBITH 3alUINEHBI OT KOPOTKHX
3aMbIKaHUM W meperpy3ku. [loaTomy mjisi 3alIUTHl DJIEKTPONPOBOJKH SKUIIBIX U
OOIIECTBEHHBIX 3[IaHUW CIEAyeT TMPUMEHSITh aBTOMAThl C KOMOWHHUPOBAHHBIM
pacCLEIUTENEM.

B aBTOMaTtHueckoM BBIKJIIOUYATENIE, 3 3AIIUTY LEMH OT KOPOTKUX 3aMbIKaHUI
OTBEUYAECT JICKTPOMArHUTHBIN pacuenuTeb. OH COCTOUT U3 KATYIIKUA C HAXOAALIUMCS
B €€ IEHTPE CEPACYHHKOM, YCTAHOBJIECHHBIM Ha CHEIUAIbHON MpYy>KHUHE.
B HopmampHOM pexume paboThl, TOK, TMPOXOAS MO KATyIIKe CO37aeT
AJIEKTPOMArHUTHOE TI0JI€, KOTOPOE TMPUTATUBACT CEPACUYHHK BHYTPb KaTYIIKHU.
Cwibl 3TOr0  SJEKTPOMArHUTHOTO TIOJISI HEJOCTATOYHO YTOOBI MPEOJ0JIETh
COIIPOTHUBJICHUE TMPYXKUHBI, HA KOTOPOM YCTAHOBJIEH cepAeyHUK. [Ipu KOpoTKOM
3aMbIKaHHUM TOK B JJIEKTPUYECKOW II€MM MTHOBEHHO BO3pPACTAET 0 BEIUYHUHBI B
HECKOJIbKO pa3 TMPEBBIMIAOIICH HOMUHAIBHBIM TOK AB, 3TOT TOK KOPOTKOTO
3aMBIKaHUSI, TTPOXOAS MO KaTYIIKE AJIEKTPOMArHUTHOTO PACIENUTENST YBEIMYUBACT
3JIEKTPOMAarHuTHOE T0JI€, BO3JEHCTBYIOIIEE HA CEPACUHHUK IO TAKON BEITUYUHBI, UTO
€ro CUJIbl BTATUBAHUS XBaTaeT HA TO YTO OBl IPEOJIOIETh COMPOTUBIICHHUE MPYKUHBI,
NepeMeniasch BHYTPb KATYIIKA CEPJACUYHUK PpPa3MbIKA€T MOJABHMYKHBIM KOHTAKT
ABTOMATUYECKOTO  BBIKITIOUATENS, O0ECTOYMBAsl  I€Mb.  DJIEKTPOMArHUTHBIN
pacCLENUTENb OTKIFOYAET 3JIEKTPUUYECKYIO LIETb 3a JOJIU CEKYH/BI.

3ammTy DJIEKTPUUECKOM Iemu OT TMeperpy3kd o0ecleunBaeT TeIIoBOM
paclenuTesib aBBTOMaTUYECKOTO BBIKJIFOUATEIIS.

[Teperpy3ka MOXET BO3HUKHYTb TP BKIIOYEHUH B CETh AJIEKTPOOOOPYAOBAHUS
00111e¥1 MOIITHOCTBIO MPEBBINIAIONICH JOMYCTUMYIO Harpy3Ky ISl JaHHOW CETH, YTO B
CBOIO Oue€pe/lb MOXKET MPUBECTU K MEPErpeBy MPOBOJIOB Pa3PYLICHUIO H3OJIALINU
3JIEKTPOIPOBOIKY Y BO3SHUKHOBEHHUIO TTOXKapa.

TennoBoit pacuienuTeNb NpeACTaBisgeT COO0M OMMETAUIMYECKYIO TIACTUHY, T.€.
OH COCTOMT M3 JBYX CHAsSHHBIX IUIACTUH HU3TOTOBJIICHHBIX W3 pPa3HBIX METAJLIOB,
UMEIOIINX Pa3HBIA KO3PPUIIMEHT pacIIupeHus MPU HarpeBe.

[Ipn npoxoxkaeHHH MO OUMETAaUNIMYECKOW IUIACTUHE TOKa IPEBBIIIAIONIETO
HOMUHAJIbHBINA TOK AB miacTuHa HarpeBaeTcsi, Ipu 3TOM OJUH METaJUl pacIIUPIETCS
ObIcTpee JIpyroro. JTO MPUBOJUT K HUCKPUBICHUIO OMMETANTMYECKOW IIJIaCTHUHBI.
[Ipy wWckpuUBIEHHM OHA BO3JCUCTBYET HA MEXAHW3M pPACLENUTENsA, KOTOPBIU

Pa3MBIKACT HOI[BI/I)KHBII\/'I KOHTAaKT.



49

Bpemsi cpabaThiBaHMs TEIJIOBOIO pAacCIENUTENsT 3aBUCUT OT BEIUYUHBI
NPEBBIIIEHUS MPOTEKAIOLIEr0 B LENM TOKAa HAJ HOMHUHAJIbHBIM TOKOM AB.
Uewm Gosblie 3TO MPEBBILIEHUE, TEM OBICTpEe cpadoTaeT pacIeUTENb.

Toku ycTaBOK aBTOMATHUECKHX BBIKIIIOYATENEH, CIIyXKalux sl 3al[UThl
OT/ICJIbHBIX YYaCTKOB CETH, CIEAyeT BBIOUpATh MO BO3MOXKHOCTH HAMMEHBIIUMHU
0 pacueTHbIM TOKaM OATHUX YYaCTKOB WJIM 10 HOMHUHAJIBbHBIM TOKaM
AJIEKTPONPUEMHUKOB, HO TakK, 4YTOOBI amnmaparbl 3alllUThl HE OTKIIOYasH
AIEKTPOYCTAHOBKH IIPU KPATKOBPEMEHHBIX Meperpy3kax (MyCKOBBIE TOKH, IMUKH
TEXHOJIOTUYECKUX HArpy30K, TOKH IIPU CaMO3aMyCKe U T. 11.).

Crnenyer oOpamaTh BHUMaHHE HA MAPKUPOBKY U XapakTepucTuku AB.

B MapkupoBke yka3blBaroTcs:

- MOJIEJIb aBTOMATUYECKOT'O BBIKJIFOYATEIIS;

- HOMUHAJIbHBIN TOK - MAKCUMAIBHBIA TOK 3JIEKTPUUYECKOU CETH, ITPU KOTOPOM
ABTOMATHYECKUM BBIKIIOUATEIIb CIIOCOOCH JUIMTEIBHO paboTaTth 0e3 aBapHMHOTO
oTKItoueHUs 1ienu. CTaHaapTHBIC 3HAYEHUS! HOMUHAJIBHBIX TOKOB aBTOMAaTHUUYECKUX
BBIKJTFOUATENICH JIJII CETEH KUIIBIX B o0mecTBeHHbIX 3manui: 10, 16, 25, 32, 40, 63 A;

- HOMMHAJIbHOE HaIPSKEHHE - MAKCUMAJIbHOE HAaNpshKEHUE ceTd B BonbTax, Ha
KOTOPOE€ pacCUUTAaH AaBTOMATUYECKUI BBIKIIIOYATENb;

- TIpeneNbHasT OTKITIOYAIOIIasi ClIOCOOHOCTh aBTOMATHYECKOTO BBIKITIOUATENS -
MaKCUMAaJIbHBI TOK KOPOTKOTO 3aMblKaHUsi B AwMIepax, KOTOPBIM crocobeH
OTKJIIOYUTH JTaHHbII AB cOXpaHHB Npu 3TOM CBOIO paboTocnocoOHOCTh. B cimydae
NPEBBIIIEHUS TOKOM KOPOTKOTO 3aMbIKaHUsl 3HAYEHMS YKA3aHHOW NPEAEIbHOM
OTKJIFOYAIOIIEH CIOCOOHOCTH BO3HHMKAET BEPOSTHOCTH OIUIABICHUS TIOJIBUKHBIX
KOHTAakTOB AB u ux mpuBapuBaHus Ipyr K IpyTy, T.€. Bbixojaa AB u3 crposi.

- XapakTepuCTUKa cpabaTbiBaHUs - ONpEAENSeT auana3oH cpadaTbIBaHMS
aJeKTpoMarHutHoro pacuenurens AB. Xapakrepuctuka cpaOaTbiBaHUSI HMEET
OykBeHHOEe oOOo03HaueHue. JIns 3almuThl  DJIEKTPUYECKHX CETeH JKUJIBIX U

0OIIIeCTBEHHBIX 37aHui Yaile Bcero npuMenstoTces AB ¢ xapakrepuctukamu B, C, D.
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NoroTtun

1- HaumeHoBaHue u cepusa

2 - HoMMHanbHOe HanpsxeHne

3 - Bpema-TOKOBas XapaKTepucTuka

4 - HOoMMHanbHana yacrora

5 - HomuHanbHas OTKAKYawuWwas cnocobHoOCTbL
6 - ToKkoBaA Harpyska

Pucynok 2. [Ipumep mapkupoBku AB

I[I/IaHaBOHBI TOKOB MI'HOBCHHOI'O  pacCHCIITICHUA B 3aBUCHUMOCTHU oT

XapaKTepUCTHKHU cpabaThiBaHUsI B COOTBETCTBUH C [12] mpeacTasiensl B Tabmnuie 1.

Tabnuna 1
Jlnana3oHbl TOKOB MTHOBEHHOT'O PACLEIIIEHUS
XapakTepucTuKa cpabaThIBaHUsA Juanason
(tun AB)

B Csbie 3 [, 10 5 [, BKIIIOYUTEIBHO

C Cabie 5 [, 10 10 [, BKIFOYUTEIBHO

D Cepie 10 [, 1o 20 [, BKIIOYUTENBHO
I, - HOMUHAIBHBIA TOK AB.

Br16op aBTOMATHYECKOTO BBIKIIOYATENSI OCYIISCTBISIETCS IO  CIICTYIOITIM
rapaMeTpam:

- MO KOJWYECTBY MOOCOB. OHO- M JBYXIOMIOCHBIe AB mpumeHstoTcs it
onHO(ha3HOM ceTH, a TPEX- U YeThIpexmoocHbie AB - B TpexdasHoii cetu;

- 0 HOMHHaJIbHOMY HampstkeHuto. HomuHanebHOe Hanpsbkenue AB momxHO
ObITH OOJIBIIIE WM PABHO HOMUHAJILHOMY 3HAYEHHUIO HAMPSKEHUS 3allUIacMOi UM
eI,

- M0 XapaKTepUCTUKE cpadaTbiBaHMs. XapaKTepUCTUKY cpabarbiBanus AB

MOJKHO BBI6paTI> COorJIaCHO Ta6JII/ILIC 1;
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- 110 HOMUHAJIBHOMY TOKY. OTnpeeuTh HEOOX0AUMBIF HOMUHAJIbHBIN TOK AB

MOKHO I10 MOIIIHOCTH HUJIH 110 CCUCHHIO KHNJI KaOeJs.

YcrTpoicTBa 3alIUTHOI0 OTKJIKYeHus AU depenunanbroro toka (YIT)

YCTpoICTBO 3alIMTHOTO OTKIIOYEHHS AU(GEepeHInaIbHOr0 TOKa WM, Kak
4acTo roBopsT, «Y30» - 3TO KOMMYTAIlMOHHBIM anmnapar, MpeJHa3HAaYeHHbIN IS

3al1UThI 3J'I6KTpPI‘ICCKOI>i LCIIN OT TOKOB YTCYKH.

TpaHcopMaTOp TOKA;
2 — NOPOTrOBLIH IJIEMEHT;
3 — HCIIOJIHMTEJIBHBII 4 y i D —
MEXAaHH3IM; f /1- I
4 — genbL TECTHPOBAHMA;

5 — CHJIOBBIE KOHTAKTHI; <t I = ™,
6 —3aUIMTHLIH KOHTaKT R =4 D2 L »
LCIH TSCTHPOBAHMA; ©| |

T — knonka «Tecr»; = 1)
R — TecTorBliil pe3rcTOp;
1, 2, N — knemmbr ¥Y30. I P ~

1 — am CPCHUHATBHBIH —
b f 1[iN g‘ V30

Pucynox 3. I[Ipunnun pa6otsr YT

Tok yTeyku — 3TO TOK, MPOXOJAIIMM MO HEXKENATeIbHBIM, B HOPMaJbHBIX
YCJOBUSIX IKCIUTyaTallUU, MPOBOSIINAM ITYTSM.

B HopmasibHOM pexume padoThl 3JEKTPOYCTAHOBKH, SJEKTPUUYECKUN TOK
MPOTEKAaeT Yepe3 MPOBOJAHUKH BHYTPU HEE, KaK NPEAYCMOTPEHO KOHCTPYKIIHEH.
OT npyrux TOKONPOBOMSIIMX 3JIEMEHTOB KOHCTPYKLUHMH (METaIMYECKHE KOPIIYC,
pamMa, Kapkac), MPOBOJIHUKU OTJ/EJICHbl H30JIALMEH, COMPOTUBICHUE KOTOPOW HE

IMO3BOJIACT CO3AaTh JJICKTPUUCCKYIO LICTIb.
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Pucynok 4. [Ipumep korctpykuuu Y [T

Ecin mo kakoi-To mpuurHE (MOBPEXKIEHHUE, BIAXHOCTb, TOKONPOBOSLIASL
ObUIb U T.I.) CONPOTUBIEHUE HU3OJISUUU YMEHBIIMJIOCh, Ha KOPIYCE WIH JIPYTUX
TOKOIPOBOSIINX 3JIEMEHTAaX YCTAHOBKU MosiBisieTcs: nmoTeHman. Cam no cedbe Tok
YTEUKU HE BO3HUKHET, HEOOXOJIHUMO CO3/JaTh II€Tb, COCAUHSIONUIYIO 3JIEKTPUUYECKUMA
npubop ¢ MOTEHLMAJIOM Ha KOpIyce ¢ 3eMJied WIM HEeUTpasbio. 31€Ch BO3MOXKHO
HECKOJIBKO BapHUAHTOB.

B nepBoMm ciydae, KOpmyc 3JIEKTPOYCTaHOBKU, HampuMep, ObITOBOM TEXHUKH,
KACaeTCsl METAJUNIMYECKOTO IMPOBOJHMKA, UMEIOLIETO0 KOHTAaKT C 3emiieil. B Touke
KaCaHMsl 3aMbIKA€TCS LEMNb, U BO3HUKAET TOK YTE€UKU. ECIM KOHTaKT IOCTATOYHO
HAJIeKHBIM, TO CHJIa TOKAa BO3pacTeT A0 Mopora cpabaTbIBaHUS aBTOMATHYECKOTO
BBIKJIIOUaTeNsl B IIUTKE nuTaHus. [Ipu cnaboM KOHTAaKTE MOXET BO3HUKHYTH
VUCKPEHHE, JIOKAJIBHBIA HArpeB TOYKM KacaHWs, YTO IPUBOAUT K OIUIABICHUIO M
JaJdbHEUIIEMY MOBPEKICHHUIO U30JISLMHU IIPOBOJIOB, BO3TOPAHUIO U TTOXKApPY.

B napyrom ciywyae, Kopmyc 3JIEKTPOYCTaHOBKM HE HMEET KOHTaKTa C
3a3€MJICHHBIMM NpPEIMETaMU M caM He 3a3eMieH. lIpu xkacaHuu BHEINHUX NaHelen
YEJI0BEKOM, BOSHUKAET HAarpy3Ka, T.K. TEJIO YEJIOBEKA SABIIAECTCS POBOJIHUKOM, U YEPE3
HEro NPOTEKAET JJIEKTPUYECKUU TOK. [IOCKOJIBKY CONpPOTHBIEHME TeEjla 4YelIOBEKa
BEJIMKO, CUJIAa TOKA HEJ0CTaTOYHA /ISl CpabaThIBaHHSI aBTOMATUYECKOTO BBIKITHOYATEIIS
B IIIUTKE [MUTAHUSI U YEJIOBEK ITOIY4aeT AJIEKTPOTPABMY BIUIOTH JO JIETAIBHOI0 HCXO01A.

Takum o6pazom, YJIT oOecreunmBaeT 3amuTy 4dYeIOBEKa OT IMOPaKCHUS
JJEKTPUYECKUM TOKOM H 3aLIUTY OT ITOXKAPOB.

[Mpunuun aeiictBus YAT cnenyrommii. [Ipu HOpManmbHOM pexkume padOThI
LEMH, KoTJa MOoABUKHbIe KOHTAKThI Y /[T 3aMKHYTBI, IpsIMOii TOK OT (pa3HOTO MpoBOIa

npoxoaut yepe3 maruutonposoa YT, 3aTem depe3 Harpys3ky, B KauecTBe KOTOPOM
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BBICTYTIAIOT, MOJKIIOUEHHBIE 3JIEKTPONOTPEOUTENHN U BO3BpAIIAeTCsl OOpPaTHO B CETh
10 HYJIEBOMY IIPOBOJIHUKY, TaK e yepe3 maruuronposon YT, npu 3ToM BenuunHa
00paTHOro TOKa paBHa BEJIMYUHE MPSMOTO TOKA.

[Ipssmont Tok mpoxoas yepe3 MaruuTonpoBod YT co3maer B HEM MarHUTHBIN
IIOTOK, B CBOIO 04Yepe]Ib OOpaTHBINA TOK TaK ke CO3/1a€T B MArHUTOMPOBOAE MarHUTHBIM
MIOTOK TaKOM K€ BEJIMYMHBI, HO TAK KaK HAIPAaBJIEHUE TOKOB IIPOTHUBOIOJIOKHO, TO U
CO37aBa€Mbl€ MMU MarHMTHBIC ITOTOKH MPOTUBOIIOJIOXKHBI, T.€. MATHUTHBIE MOTOKH
HaIIpaBJICHbI BCTPEYHO 110 OTHOLIEHUIO IPYT K APYTY U COOTBETCTBEHHO, IIPU PaBHBIX
3HAYEHUSIX MPSIMOTO U OOPATHOTO TOKOB, YPaBHOBEIINBAIOT APYT APYyTra, B pe3ybTaTe
Yero CyMMAapHBIM MAarHWUTHBIM TOTOK B MarHUTONPOBOJE PAaBEH HyNIO. Tak Kak
CyMMapHbIi MarHUTHBIA MOTOK B MAarHUTONPOBOJE OTCYTCTBYET (paBEH HYJIO), BO
BTOPUYHONM OOMOTKE TOK HE WHAYKTUpyeTcs. [loAaBM)KHBIE KOHTAKThl 3aMKHYTHI,
3JIEKTpUYECKas 1IeTlb BKJIIOUYEHA U HAXOJUTCS B HOPMAJIbHOM PEKUME pabOThI.

Ecnu B 0qHOM M3 271€EMEHTOB AJIEKTPUYECKON LIENIM BOZHUKAET yTEYKA TOKA, TO
4acCTh ANEKTPUUECKOT0 TOKAa HAUMHAET IPOTEKATH 10 HEXKENATEIBHOMY MTPOBOIALIEMY
nytd. [Ipm 3TOM, 4YacTh TOKa 3JIEKTPUUYECKOM IenH, MOCTymnaromas OT (a3HOro
OpoBoja HE OyJIeT BO3BpalllaThbCs B CETh, a MPOXOJAS 10 HEXKEIATeIbHOMY
OpoBOAsLIeMYy IMyTH OyneT yxoauTh B 3emito. CrenoBaTenbHO, OOpaTHBIM TOK,
KOTOpBIN OyAeT BO3Bpamathcs B ceTh uepe3 marHutonpoBon YT mo HymeBomy
IPOBOY, OyJET MEHbIIE MPSIMOIr0 TOKA, NOCTYIAIOIIET0 B CETh, COOTBETCTBEHHO H
BEJMYMHA MPSMOTO MAarHUTHOTO TIOTOKA CTaHET OoJibllleé BEIUMYHMHBI OOPATHOIO
MarHUTHOIO IIOTOKA, B pe3yibTaTe 4ero B Marauronposoje YT cymmapHsbiid
MarHUTHBIN MOTOK YK€ He OyJeT paBeH HYJIIO.

Bo3sHukmmi cyMMapHbIii MarHUTHBIN IIOTOK MHAYKTHPYET dJIEKTPUUECKUNA TOK
BO BTOPUYHON OOMOTKE, KOTOpBIM MPOXOAS 4Yepe3 MarHUTONIEKTPUUECKOE pelle
IPUBOJUT €ro B paboTy, a OHO, B CBOIO OY€PElb, PA3MBIKAET MOJBUKHbBIE KOHTAKTHI
OTKJIFOYasi JIEKTPUUYECKYIO LIETIb.

VYCTpoiCTBO 3alllUTHOTO OTKIOYEeHHs Aud@epeHIuanibHOro TOoKa HMEET B
obuxone W JApyrue Ha3BaHWs, HampuMmep, IudPepeHINATbHBINA BBIKIIOYATENb,
ABTOMATUYECKUU BBIKIIIOYATENb TU(DPEPEHIHATBHOIO TOKA, YCTPOUCTBO 3aIMTHOIO
OTKJII0YeHUs. Takke B pa3IuyHbIX JOKYMEHTaX BCTPEUAIOTCs pa3Hble a00peBUATYpPHI
naHHoro ycrporcrsa, Hanpumep, ABAT B 'OCT IEC 61009-1-2020, BAT B I'OCT
IEC 61008-1-2020; VAT B CII 256.1325800.2016; Y30 B IIY3 u CII 31-110-2003.
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OcHoBHbIMM XapakTepuctukamu Y T sBistores:

- tun. B 3manusax moryt npumenarsca YT tuna «Ay», pearupyroniue Kak Ha
NIEpEMEHHbIC, TaK U Ha MyJIbCUPYIOIIUE TOKA YTEUKH, Wi Thna «ACy», pearupyrouiue
TOJBKO HA MEPEMEHHBIC TOKM yTE€YKHU. VICTOUHMKOM MyJIbCUPYIOLIETO TOKA YTEUKH
MOTYT SBJSATBCS CTUPAJIbHBIE MAIIMHBI C PETYIATOPAMHU CKOPOCTH, PETYIUPYEMBIC
HMCTOYHHMKHU CBETA, IEPCOHATIbHBIE KOMITBIOTEPHI U JIP.

- HOMHUHQJIBHBIM TOK - MaKCUMaJIbHBIM TOK Tpu kKoTopoM YT cmoco6HO
JUTUTENILHO paboTaTh, HE TEPsisi CBOIO paboTocnocoOHOCTh. CTaHAapTHRIMU, HanboOJIee
4aCcTO MCIOJb3yEMBIMU 3HAYCHHUSIMM HOMHMHAJIbHBIX TOKOB Y /[T, ucmonp3yembix B
AJIEKTPOYCTAaHOBKAX KUJIbIX U OOIIECTBEHHBIX 37aHui sBisitores: 10, 16, 25, 32, 40,
63A;

- muddepeHuanbHbpli TOK — MUHUMAJIBHBIM TOK YTE€UKH, Npu KotopoMm YT
MIPOU3BEIET OTKIIIOUCHHE dIEKTprudecKoi 1ienu. JuddepeHmanbHplii TOK — 3TO 0J1HA
13 TJIaBHBIX xapakrepuctuk Y AT;

- HOMUHAJIbHOE HaNpsKeHHE — HanpsbkeHue cetu pu kotopom YT criocoOHO
JUTUTEBHO paboTaTh, HE TP CBOIO PAOOTOCTIOCOOHOCTH;

- poa Toka (MOCTOSIHHBIN WJIN MIEPEMEHHbIN );

- YCIIOBHBIM TOK KOPOTKOI'O 3aMBIKaHUsI — TOK KOTOPBIN KPATKOBPEMEHHO MOXKET
BeIIepkaTh YJIT 1o MOoMeHTa moka He cpaboTaeT aBTOMATHYCCKHUU BBIKJIIOYATEb,
YCTAHOBJIEHHBIN JIJIS 3aIIUTHI LIEMTA OT KOPOTKOTO 3aMBbIKAHHUSI.

Bri6op VT npouszBoAUTCS 1O CAEAYIONTUM KPUTEPUSIM:

- 110 HOMUHAJIbHOMY HAIPSKEHUIO U TUMY ceTh. HOMUHANbHOE HaIpsKEeHHE
YT nomxHO OBITH OOJIBIIE MO0 PABHO HOMUHAIBLHOMY HAMPSHKEHUIO 3alUIIAeMOM
uM neru. J[ns ogHO(dazHoit cetn Tpedyercs nByxmnomtocHoe YT, mist tpexdaszHoit
CETH — YETBIPEXIIOIIOCHOE;

- 110 HOMUHAJIbHOMY TOKY. CornacHo I1Y D ucnons3oBanue YT B rpynnoBbix
JUHUSAX, HE HMMEIONIMX 3alIUThl OT CBEPXTOKA, 0€3 MOMOJHUTEIHHOTO arrapara,
00ecTIeYrBaIOIIETo ATy 3aIMUTY He Jomyckaercs. M3 atoro cienyer, uro nepen YT
JOJKEH CTOSITh aBTOMATHYECKUU BBIKITIOUATENh WA JPYrou ammapar ¢ (QyHKIHEH
3aIIUTHI OT CBEPXTOKA, IO TOKY KOTOPOTO HEOOXOAUMO BHIOMPATh HOMUHAJIBHBIN TOK
YAT. Ilpu stom HOMmuHaimbHbIH TOK YT pomkeH ObITh Oosbile JUOO paBeH
HOMHUHAJIBHOMY TOKY YCTaHOBJICHHOI'O /IO HETO amnmnapara 3aiuuThl (aBTOMAaTUYECKOIO

BBIKJTIOUATES WIIA IPYTOro anmnapara ¢ GyHKIMEH 3alUThl OT CBEPXTOKA);


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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- mo  guddepenuuanbHoMy — Toky.  CTaHmapTHBIMM  BEJIMYHMHAMH
muddepennmanbaoro toka YT ssistores: 6, 10, 30, 100, 300, 500mA. YT
¢ muddepennuanbabiM TokoM 100, 300 u 500 MA npUMEHSIOTCS JUIS 3allUThI
OT moxapoB, ¢ auddepenumanbapiMiH TOKamMu 6, 10, 30 MA - I 3anUTHI

OT IIOPAKCHUSA YCITOBCKaA JJICKTPUICCKUM TOKOM.

cepus MpoW3BOAUTENb

HOMMHaNbHBIA TOK \-/
\\ 81163 ,
;

HanpsXeHue 50 A
\“?303_ 501y

cxema
g 1n 30 MA | J NOAKMOYEHUS
ambdepeHuMansHbii == / 0603Ha4eHns
TOK

r‘f

, / )
YCNOBHBI TOK KB/ Ll ke
KHONKa «TECT» TeMnepaTypHelid AvanasoH

(ctaHgapTHaa ot -25 go +40)

1d
‘ Tun AC E - ANS CUHYCOMAANbLHOro
g T NepeMeHHoro Toka
144 Tun A - ANA NYNbCUPYIOLWEro
m NOCTOAHHOIO TOKa (M ANs CUHYCoMAanb-
——— HOrO NEPEMEHHOro TOKa)

14 Tun B - ANA NOCTOAHHOIO TOKa (K

VYT LNA CHHYCOMAANLHOTO NEPEMEHHOIO
- TOKa W ANA NYNbCUPYIOLWEro NOCTOSH-
HOro TOKa)

o

]

8
e
rh=

-

2,

Pucynoxk 5. Mapkuposka YT

[Ipumensiemple Tunbl YT ¢yHKIHOHANBHO JOMKHBI TPETyCMaTpUBaTh
BO3MOXHOCTbH IMPOBEPKHU UX paboTocnocodHocTH, mpoBepka Y AT (TecTupoBanue) ais
KUWIBIX OOBEKTOB JIOJDKHA IPOBOJUTHCS HE PEXe OJHOTO paza B TpU Mecslia,
0 YeM JODKHA OBITh 3amUCh B HWHCTPYKIMHM 110 DJKCIUTyaTallud MPEANPUSTHS-

HU3TOTOBUTCIIA.
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YcranoBka YT,  JEWCTBYHOIIMX  HAa  OTKIIOYEHHE,  3alpeliacTcs
JUIS DJIEKTPONPUEMHUKOB, OTKIIFOYEHHUE KOTOPBIX MOXKET MPUBECTH K OMACHBIM
MOCJIEACTBUSAM: CO3JJaHUI0 HEMOCPEACTBEHHOM yIrpo3bl Uil KU3HU  JIIOJCH,
BO3HUKHOBEHHIO B3PHIBOB, MOXKAPOB U T.II.

JInsi caHUTapHO-TEXHUYECKUX KAaOWH, BAaHHBIX U JYIIEBBIX PEKOMEHAYETCS
yctanaBiuBaTh Y 1T ¢ HoMuHanbHBIM 1u(depeHIaTbHBIM OTKIIOYAIOIIAM TOKOM J10
10 MA, ecnu a1 HUX BBIJIEJICHA OTJEIbHAs JIMHUS, B OCTAIBHBIX CIIy4asix, HalpuMmep,
Ipu MPUMEHEHUU OJHON JMHUM JJISI CAHUTAPHO-TEXHUYECKOW KaOWHBI, KyXHH M
Kopumopa, cienyer mnpumensath YT ¢ HoMuHanbHbBIM AuQdepeHnnaIbHbIM
OTKJIFOYAOIIUM TOKOM J10 30 MA.

st omHOkBapTUpHBIX goMOB YT ¢ HOMuHanbHBIM muddepeHnanTsHbIM
OTKJIFOYAOIUM TOKOM /10 30 MA peKOMEHAyeTCs PeyCMaTpPUBATh JIJIsl TPYIIIOBBIX
JMHUNA, TUTAOMIMX IITENCEIbHbIE PO3ETKHM BHYTPU JOMa, BKJIIOYAsl [OJBAJIbI,
BCTPOEHHBIE U NPUCTPOCHHBIE Tapaku, a TaKKe B TPYNIOBBIX CETSIX, MUTAKOLIUX
BaHHbIE KOMHATBI, AYILIEBbIE U CAYHBI. /{151 yCTaHABIMBAEMBIX CHAPYKH IITENCEIbHBIX
po3erok ycranoBka YT ¢ nHomuHanbHBIM JguddepeHInanbHbBIM  OTKIIOYAIOITIM
TOKOM 110 30 MA 00s13aTenpHa.

B 3manumsx moryt npumensTbes Y30 Tuna «Ay», pearupyroipe Kak Ha
IIEPEMEHHBIE, TAK U Ha ITyJILCUPYIOLIME TOKU OBPEXKACHUN, U « AC», pearupyrolme
TOJIBKO Ha MTEPEMEHHBIE TOKH YTEUKHU.

Kak Bunno u3 xoncrpykuuu YT (eciu pedb ujier He 0 KOMOMHHPOBAHHOM
YCTPOMCTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB W MpHU JIOOOH cXeMe ero
NOAKIIOUCHHUS  JIOJDKHA  ObITh  MpeaycMOTpeHa  oOs3aTenbHasi  yCTaHOBKa
ABTOMATHYECKOI'0 BBIKJIIOYATEIIS, A1 3aIlMThI, Kak caMou ceTH, Tak u Y JIT oT TokoB
neperpy3ku U KOPOTKOTO 3aMbIKAHUSI.

Taxxke HeoOxoauma mnepuoauueckas MpoBepka pabotocnocodHoctu YT.
Crannapramu [7, 8] ycTaHOBJIEHO TpeOOBaHHE MO HATMYHUIO YCTPOMCTBA MPOBEPKH
pabotocnocodnoctu YT (knomnku). [IpoBepka paboTOCIOCOOHOCTH OCYIECTBIISIETCS
HaxatueM KHonku « TECT». Ilpu ee Haxatuu B YT HCcKycCTBEHHO co3/aercs TOK

YTEYKH, YTO JTOJKHO NPUBECTH K OTKI0ueHn0 Y I T.
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YcTpoiicTBa 3alIUTHI OT AYroBOoro npooost uiam uckpenus (Y3 /111)
JlyroBoii mpoOOW WM HMCKPEHHE — OJWH U3 aBapPUUHBIX IO0KapOOIMACHBIX
PEKHUMOB B JJIEKTPOCETAX.

B ornnune OT KOpPOTKMX 3aMbIKAHWM, BO3HMKAIOIIMM IPU HUCKPOBBIX
Y JYTOBBIX pa3psiax TOK, OTPAHUYMBAETCS COMPOTUBICHUEM HArpy3KH, Ha KOTOPBIN
HE PEarupyroT aBTOMaTUYECKHUE BBIKJIFOYATEIN, HO 3a CUET JJIMTEIIBHOTO BPEMEHH €T0
MPOTEKAHUSI, MOXKET MPOUCXOUTHh BOCIUIAMEHEHUE U3O0JISIIAK TIPOBOAA.

OnHOM W3 TJIaBHBIX MPUYUH HCKPECHHS SBISICTCS OOJIBIIOE TEPEXOTHOE
conpotuBieHue (BIIC), B o0uxojae Ha3pIBaeMOE TaKXKE «IUIOXHM KOHTAKTOM.
IIpu BIIC Ha mepexoae 3JEKTPUYECKOrO0 TOKA C OJHOTO MPOBOJAHMKA HA JPyrou
oOpasyeTcsi ToclieoBaTeIbHAs WM TapajjielbHas JJIEKTPUYECKast Tyra MeEexIy
IIPOBOJIaMH UJIM KOHTAKTaMH.

BIIC yacTo BO3HMKaET BCIEACTBUE N€(PEKTOB U MOBPEKICHUMN, MPOU3OIIEAIINX
IpH dKCIUTyaTanuu ooopyaoBanus. Hampumep:

- TOBPEXICHUSA M30JSAIUMU Kaless TBO3ASMHU, ILIypyHamu, 3aKUMaMH WU
MIPY MEXAaHUYECKOM BO3JICUCTBUM APYTUMU MIPEIMETAMU;

- IOBPEXKICHUS U30JIALNY KaOenel rpbl3yHaMu U JJOMAITHUMHU KUBOTHBIMU;

- U3J10M Kabens (MpoBojia) MpHU U3rudax Uiv MPU MOCTOSTHHBIX MEXaHUYECKUX
BO3ICHCTBUSIX;

- CTapeHUE W3O0JISILUM, MOBPEXKIAECHUS OT BO3IACHUCTBUS TEMIIEPATYphl, BJArd,
JIPYTUX pa3pymarmmx GakTopoB;

- YXyIIIEHUE KOHTAaKTa M3-3a OCJa0JIeHHUs 3aKMMOB, CTapEHUS U OKUCIICHHS
IIPOBOJIOB U T.J.

B moBpexnéHHON jkuie BO3HUKACT MaJIbId 3a30p, MpOOMBaeMbIi pabodnm
HaIpPsDKEHUEM, TT0ATOMY TOK 0 TAaKOMY KaOesro MPoJIoKaeT MPOTeKaTh, U OCTAETCs
OJIM30K K HOMHUHAJIBHOMY 3HA4Y€HHWIO, a 3HAYUT, aBTOMATHYECKHI BBIKIIOYATEIb

Ha HETrO HE pearupyer.
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Ocnabnennpi MexaHuuecroe MepegapnesHbiA HenoAHoUEHHBIHA
KOHTAKT NOBPEROEHHE rafiens HOHTAKT
rabens

55 &

Hedent MoBpeseHHE Mexanumueckos MospexaeHue CHpyTKa mens 1
wabena rRBIFYHIMM MOBPEMOEHHE MK CTApEHKE ANOMAHNR
WIONALAK WMIOAALMM

Pucynok 6. Bo3aMoxHbIe TPUUMHBI UICKPEHUSI B DJIEKTPOIPOBOJIKE

B 3a30ope BO3HMKaeT AYroBou paspsill, COINPOBOXIAKOUIMKWCS WHTEHCHUBHBIM
BBIICICHUEM TeIjIa, YTO MPUBOIUT K TATLHEUIIIEMY Pa3pyIICHUIO U30JSAIIUN KaOems u
€ro BO3TOpPaHHUIo.

[Ipu 6osbLIOM TIEPEXOAHOM CONPOTUBICHUN BOZHUKAET MPOLIECC IIUKIUYECKOTO
o0pa3oBaHMsI W TalllEHUS OHIIEKTPUUECKOW MJYTH, TMPOUCXOAUT 3HAUYMUTEIbHOE W
JUTUTEIIBHOE BBIICJIICHUE TEIUIOBOU SHEPrur. BO3HUKAIOT JUIMTENbHBIE U YCTONYUBBIC
TETJIOBBIC PEKUMBI PAOOTHI AJICKTPUUYECKUX IICTIEH, BCIECICTBHE YETO MPOUCXOIUT
pa3pyllIeHHe U30JSALHUH U 3alIUTHBIX 000JI0UEK, a TAKXKE MOCIEAYIOIIEE BOSTOPAHHE.

I[To MexaHW3My BO3HUKHOBEHHS, PA3JIMYAIOT MOCJIEI0BATEIbHBIA JIyTOBOU

po0oil, mapaienbHbIi 1yroBoi MpoOoi 1 AyroBoi MpoOoit Ha 3eMITIO.

L (nuHuga)
HAIPY3KA
N (He#iTpans) 1
[
[
PE (zazemneHue) 2

i O O O . = = .

Pucynok 7. MexaHnu3M BO3HUKHOBEHHUSI TYTOBBIX MPOOOEB
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[Tog mnocnegoBaTelbHBIM JTYTrOBBIM MPOOOEM MOHUMAETCS AJIEKTPUUYECKUI
npo0oil M30JUMK (MM BO3AYLIHOTO MPOMEXYTKA), MPU KOTOPOM TOK MHPOTEKAET
yepe3 Harpysky uenw, samumaemord Y3JII. IlocnegoBatenbHblil JyroBoil mpo0Ooii
BO3HHKAET, IPEXKJIE BCETrO, B PE3YJIbTATE OBPEKICHUS IPOBOA WU TOTEPH KOHTAKTA
B IIOCJIEJOBATEIBHOCTH C Harpy3kou. B 3TuX ciyyasix, BeIMYMHA TOKA MEHbILIE, YEM
pabouuii  TOK, ¥  aBTOMAaTWYECKHE  BBIKJIIOYATETW  WJIM  BBIKIIOYATEITH
g depeHnnanbHOTO TOKa HE CIIOCOOHBI OMPEEINTh HEUCITPABHOCTh M OTKJIFOYHTH
3aIIMAIIAEMYIO LEb.

[TapannenpHBIN ayroBol mpoOoit - 3TO MPOOOH, MPH KOTOPOM TOK MPOTEKaeT
MEXAY aKTHUBHBIMM TPOBOJAHMKAMHU, NapaJJIebHO Lenu Harpy3ku. [Ipo6Goii
COMPOBOXK/IAETCS TOSIBJICHUEM AJIEKTPUUECKOM JYyTrH, CHOCOOCTBYIOLIEH 3aMBIKAHUIO
IPOBOJHUKOB. BennunHa Toka mpu mapajuieibHOM NpoOoe ONpeAesseTcsl MOTHBIM
CONMPOTHUBJIEHUEM IIenu. B 3aBUCHUMOCTH OT TOro, KaKOM HOMHUHAJIBHBIM TOK HMEET
ABTOMATUYECKUU BBIKJIIOYATENb, MPOUCXOAUT (WM HE MPOUCXOAMT) OTKIIIOUECHHE
nenu. IIpu 3arpyOneHHOl ycTaBKe TOKa CpalaTblBaHUS aBTOMAaTHUYECKOIO
BBIKJIIOUYATENS OTKJIFOUEHHE LIETH POUCXOIUT C 3aAEPKKOM.

JlyroBoii mpoOo¥i Ha 3eMITI0 — ATO MPOOOH, TPU KOTOPOM TOK MPOTEKAET MEXKITY
AKTUBHBIM ITPOBOJTHUKOM U 3€MJIEH B pe3yJibTaTe 3aMbIKaHus (Da3HOTO MPOBOIHUKA HA
3EMJIIO WJIM Ha BJIEMEHT 3JIEKTPUYECKU CBSI3aHHBIN C 3€MJIEH.

YerpolicTBo 3auThl OT AyroBoro npobdos (Y3/II1) — HOBBIN Kiacc ammapaToB
3alIUThl 3JIEKTPUUYECKON CETH, NMPEIHA3HAYEHHBIA, B OTJIMYHME OT APYTUX BUIOB
ANEKTPUUECKUX 3allUT, UCKIIOUUTEIBHO IS MPEeIyNpeKICHUs U MPeJOoTBPAILCHUS
M0’KapoB, BO3HUKAIOIINX U3-3a TyTOBOTO MPo00s (MCKpEHUS).

HekoropsiMu pa3zpaboTuMKamMu ITHX HM3AEIUA NMPUMEHSETCS TakXke TEepPMHUH

«yCTPOWCTBO 3aIIUTHI OT UCKpeHus» (Y3Hc).
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Pucynok 8. [Ipumepbl yCTpOMCTB 3aIUTHI OT AYTOBOTO MPOOOS pa3IMYHBIX
IIPOU3BOIUTEIIEH

V31T HOCUT UCKITIOYUTENBHO TPOTUBOMOKAPHOE Ha3HAUCHUE.

OcnoBHor  3amauent  Y3JIII  sgBnsgeTrcs  CBOEBPEMEHHO  PAaCIO3HATH
BO3HUKHOBEHUE  II0XKAPOOMACHOTO MCKPEHUS W OTKIIOYUTHh  3al[UIIAEMYIO
AIEKTPUYECKYIO LEMb.

Y3I1 cKOHCTpyMpPOBAaHO TaK, YTOOBI OMNPEACIUTL TOSBICHHE JIyTOBOTO
(MCKpOBOr0) paspsiia U IpepBaTh KOHTYp €IIE€ Iepe] TeM, KaK SHEprus B MECTe
HEHCIPABHOCTU JOCTUTHET 3HAYCHUN, BEAYIINX K BOZHUKHOBEHHIO MOXKAPA.

V3III obecneunBaeT aBTOMATUYECKYIO JAMArHOCTUKY KOHTPOJIUPYEMOM
ANEKTPUYECKON 1LIeNMU W TPHU BO3HUKHOBEHHWU HUCKPEHHUS OTKJIOYaeT €€ OT oOIiei
IATAIOLIEN CETH.

Takum oOpazoM, menb TPUMEHEHUSI 3TUX YCTPOUCTB — JTO MPEAYNPEKICHUE
MOXAapOB, BO3HUKAKOIIMX B IMOMEIICHUSX, 3[AHUAX U COOPYXKEHUSIX IO NPUYUHE
HEUCTIPABHOCTHU 3JIEKTPOOOOPYI0OBAHMUS, MPOSBIISIONICHCS B BUJIE JYyrOBOr0 MpoOOs

(ucKkpeHus).
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bonpmmmacTBo  Y3/II  MCHoOnb3ylOT CXOKHME MPUHLUIBI  OOHAPYKEHUS
II0’KaPOOIIACHOIO0 HCKPEHUS B CETHU. YCTPOWCTBO AHAIM3HUPYET COBOKYIHOCTH
[apaMETPOB TOKA W HAIPSDKEHUS CETH, XapaKTEpHBIX I HCKPEHMS: BEJIWYUHY,
dbopMy, MOISAPHOCTD, MPOJIOKUTEIILHOCTh M TEMIT CJIEIOBAHMS CKAYKOB. DTH CKaYKU
U AT HHPopMalHio, o0padaThiBaEMyI0 MOAYJEM OOpaOOTKM CHTHAJIOB B COCTaBE
V3 AI1. BennunHa noay4eHHOTO CUTHAJIA CPABHUBAETCS C 3aJaHHBIM 3HAYEHUEM U [IPU
KOKJIOM IIPEBBIIICHUM OTOrO 3HAYEHUS IIOJAETCS HWMIIYJIbC PErUCTPUPYEMBIN
HakonureneM. [Ipn qOCTH)KEHHH B HAKONMTENIE YCTAaHOBJIEHHOIO YHMCIIA UMITYJICOB
3aJJaHHOTO YPOBHS MOAPSA (OPMUPYETCS CHUTHAN, OTKIIOYAIOUIUI 3allyIIaeMyo
JVHUIO.

Baxnoit xapakrepuctukon Y3/II, sABnseTcs mNmOMEX03allUIIEHHOCTh, T.€.
OTCYTCTBHE HEXEJAaTelbHBIX (JOXKHBIX) cpabaTblBaHUI TpU BKIOYEHUHM B
3aIUIIAEMYIO0 LENb PA3INYHBIX 3JIEKTPOIIPHUOOPOB, HAIPUMED, MbUIECOCA, UCTOUYHUKA
NUTAaHUS C OJJIEKTPOHHOM KOMMYTAIMEH, JBUTaTeNld KOHJAEHCATOPHOI'O IyCKa,
AJIEKTPOHHBIX PETYISATOPOB (TUPUCTOPHOIO THIA) CUJIBI CBETA, ()IYyOPECHEHTHBIX H
TaJIOT€HOBBIX JIAMII, @ TAaKXK€ «HOPMAJIbHO MCKPSIIMX» PYUYHBIX AJIEKTPOOBITOBBIX
MHCTPYMEHTOB C JBUTaTEIIIMU KOJJIEKTOPHOI'O THUIIA UCKPEHHME B KOTOPBIX SBISETCA
JOITYCTUMBIM, HAIIPUMEP APEJlb.

CTOUT OTMETUTB, YTO OTAEIBHBIE AIEKTPUUYECKUE YCTPONCTBA CAMH MOTYT
T€HEPUPOBATh BBICOKOYACTOTHBIE W CPEJHEYACTOTHBIE IOMEXH, KOTOphIE OYyIyT
pacno3HaBatbesi Y3JIII kak wuCTOYHMK wuCKpeHus. Hampumep, TUPUCTOpPHBIE
perynsaropsl ¢ (a3oBbIM yIpaBiieHHEM 0€3 IMOMEXOIOJAABISAOMUX (UIBTPOB;
pas3IuYHbIE YCTPOMCTBA, T€HEPUPYIOIIHNE BBICOKOYACTOTHBIE ITOMEXH ITOBBIIIEHHOTO
YPOBHSI, CYLIECTBEHHO MPEBBIIIAIOIIME HOPMBI Ha nomexosmuccuro. [lpu Hammumuu
MEePEYUCIICHHBIX YCTPOICTB, MPUXOAUTCS JIMOO OTKa3bIBaThCs OT puMeneHus Y3111,
yBEIMYMBAs PUCKM BO3TOpaHUN OT HCKpeHus, Jubo oTkiatouath Y3/III Ha Bpems
WCIIOJIB30BAHUSI YCTPOMCTB, SBISIOIIMUXCSA TE€HEPATOPAMM BBICOKOYACTOTHBIX H
CPEIHEYaCTOTHBIX MIOMEX.

OcHoBHBIMH XapakTepuctukamu Y3111 aBisroTcs:

- HOMUHAQJIbHBIA TOK — MaKCUMaJibHBIM TOK mpu koTopoMm Y3JII crnocoOHO
JUTUTEIBLHO paboTaTh, HE TEPSIsS CBOIO Pa0OTOCTIOCOOHOCTh. B OCHOBHOM BBINTYCKAKOTCS
B IIITH MOAU(UKAIMAX, B 3aBUCIMOCTH OT HOMHHAJILHOTO TOKa: 16, 25, 32, 40, 63A;

- HOMHUHAJBbHOE HANpSHKEHUE — HaIpshKeHHe ceTu mpu kotopom Y3JII

CIOCOOHO ITTUTENHHO PaboTaTh, HE TEPSSI CBOIO paOOTOCIIOCOOHOCTS;
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- YCHOBHBIﬁ TOK KOPOTKOI'O 3aMBbIKAHHUS — TOK KOTOpBIf/’I KpaTKOBPEMCHHO MOKET
BBIACPIKATDb Y3)_—[H J0 MOMCHTA ITIOKa HC cpa60TaeT aBTOMATHUYECKHUM BBIKJIHOYATCIIb,

YCTaHOBHeHHBIﬁ AJIAA 3allIUTBI OCIIKM OT KOPOTKOI'O 3aMbIKAHMA.
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1 — U3roTOBUTEND; 2 — MOJIEJIb; 3 — HOMUHAJIBHOE HAIPSDKEHUE; 4 — 4acToTa; 5 — HOMUHAJIbHBIN
TOK; 6 — YCJIOBHBIM TOK KOPOTKOTO 3aMbIKaHUs; 7 — CXeMa MOJKIIOUYEeHHS; 8 — cCXemMa UHAUKAIUU
COCTOSIHMSI IpUOOpa

Pucynok 9. [Ipumep mapkupoBku Y3111

Br16op Y3/IIT mpon3BoauTCS IO CIAEAYIOIINM KPUTSPUSIM:

- 10 HOMMHAIBbHOMY HanpspkeHno. HomunaneHoe Hanpsbxenue Y 3111 nomxHO
OBbITH 0OJIbIIE JINOO PABHO HOMUHAIBHOMY HAIPSKEHUIO 3alUIAEMON UM LIENH;

- [0 HOMHUHambHOMY TOKy. Y3JII He 3amumaer 3JIEKTPUYECKYIO CETh
OT MEPETPY3KU U TOKOB KOPOTKOTro 3aMbikaHus. [Toatomy nepen Y311 nomkeH cTosATh
ABTOMATUYECKUW BBIKIIOYATEh WM JPYyrod ammapar ¢ (QyHKIIMEH 3aliuThl
OT CBEPXTOKA IO TOKY KOTOPOTr0 HEOOXOJUMO BbIOMpaTh HOMUHANBHBIN Tok Y3/III.
[Ipu »ToM HOMuHabHBIM TOK Y3JII gomkeHn ObITH Oosbie MO0 paBeH
HOMHUHAJIBHOMY TOKY YCTaHOBJICHHOI'O JIO HETO amnmnapara 3aiuThl (aBTOMaTUYECKOIro
BBIKJTIOUATES WIIM IPYTOro anmnapara ¢ GyHKIMEH 3alUThl OT CBEPXTOKA).

Taxoke mipu Be16ope Y3/III cienyer oOpaTuTh BHUMaHUE Ha HAIMYWE (PYHKITUU
IPOBEPKH pabOTOCIIOCOOHOCTU yCTpoicTBa. HekoTOphle MPON3BOIUTENHN OCHAIIAIOT
VY311 kHONKOW POBEPKH, OTIEIbHBIE IPOU3BOAUTEIN B KOMIUIEKTE C YCTPOMCTBOM

MMOCTAaBJIAKOT CPCACTBO KOHTPOJIA B BHIAC aBTOHOMHOM BHUIJIKH, HOSBOJ’ISIIOHICﬁ
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UMUTUPOBATh HCKPOBBIE pa3psibl, U TaKUM OOpa30M OCYIIECTBIATh KOHTPOJIb
(YHKIIMOHUPOBAHUS H3JEIUSI U ONpPENEICHUE 30Hbl €ro JIEHCTBUS, UTO SBIIAETCA

HCCOMHCHHBIM IIPCUMYIICCTBOM TAKHX aIlllapaTOB.

Pucynok 10.I1Ipumep Y31 B kOMIIIEKTE CO CPEACTBOM KOHTPOJISI 30HBI
(byHKIIMOHUPOBAHUS

VYceranoBka Y3/III B rpylmoBbIX CETSIX MUTAHHUS CHUCTEM IPOTUBOIOXKAPHOM
3aIIMTBl M B JJIEKTPOYCTAHOBKAX MEAMLMHCKOIO HA3HAYEHHUs, NOAJIECPKUBAIOIINX
KU3ZHENIEATEIIbHOCTh OOJIBHBIX, HE JOMYCKAETCA.

VY3AII saBnsiercs emie OJHUM BHJOM 3alIUThl JJIEKTPUYECKUX LEMEH.
OnHo He 3ameHsieT co0oil Ipyrue anmnaparsl 3alUThl 1 HE OTMEHSET HEOOXOAUMOCTH
IIPUMEHEHHS B BJIEKTPUUYECKUX LEISIX AaBTOMATHYECKUX BBIKJIKOYATEIIE U YCTPOWUCTB
3aIUTHOTO OTKIIOYEHUs A HepeHIInaIbpHOTO TOKA.

VY3II pexoMeHayeTcs YCTaHABIMBATH B OTAEIBHBIX TIPYIIIOBBIX JIMHUAX
MUTAHUS OCBEILEHUS U IITENCEIbHBIX PO3E€TOK MOCIE IPYTUX alnapaToB 3amuThl (AB,
YAT).

VYcranoska Y3/II1 3anpemnaercsi B IUHUSAX CUCTEM MPOTUBOIIOKAPHO 3aILIUTHI,
a TaK)KE IEKTPONPHUEMHHUKOB, OTKIIOYEHNE KOTOPBIX MOYKET IPUBECTU K OMACHBIM
IOCJIEACTBUSAM: CO3JAHHUIO0 HEMOCPEACTBEHHOW yIrpoO3bl Ui JKU3HM  JIFOJEH,

BO3HUMKHOBCHHIO B3PLIBOB, ITOKAPOB U T.[.
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YcrpoiicTBa 3alUThI OT epeHanpsikeHus cetu (Y3II)

[lepenanpl HaNPsHKEHUST B AJIEKTPUYECKOUN CETH SIBJISIFOTCS OJJHOM U3 OCHOBHBIX
IPUYUH BBIXOJIA M3 CTPOS AJIEKTPUUECKUX MPUOOPOB, MPUBOAIINX B OTACIbHBIX
ciydyasx K moxkapy. Oco0eHHO OCTpO BOIPOC 3allUThl  3JIEKTPONPUOOPOB
OT MEPENnajoB HAMNPSHKEHHUS CTOUT B JKWIBIX MHOTOKBAPTHUPHBIX JIOMax CTapou
MIOCTPOMKH, & TaK K€ YACTHBIX >KWJIBIX JOMax MOJKIIOYEHHBIX K CTapbiM JIMHUSM
3JeKTponepeaay.

Y CTpOUCTBO 3aIUTHI OT EPEHAIIPSIKEHUS UIIN PEJIE HAIPSIKEHUS — ITO armapar
3al0UTHl, OCYIIECTBIISIIOIIMN HENPEPBIBHBIA KOHTPOJIb BEJIMYHMHBI HAIPSKCHUA
MUTAIONIEH CETH C IEIbI0 00eCIeYeHUs OTKJIOUECHHS HArpy3Kd B Cllydae BBIXOJa

SHAUCHUA HAIIPSHKCHUS 3a YCTAHOBJICHHBIC ITPUCIIbI.

Pucynok 11. IIpuMepsl yCTpONCTB 3alIUTHI OT MEPEHANPSHKEHUS PA3IMUYHbBIX
MIPOU3BOUTEIIECN

Ha3znauenne  VY3II  3akmiouaercs B 3alqUTe  3JIEKTPOOOOPYAOBAHUS
OT [I€PENa0B HAMPSIKEHUS CETU KOTOPbIE MOTYT BO3HUKHYTH B CJICICTBUAE PA3JIMYHBIX
(bakTOpOB TaKUX Kak OOpBHIB HYJIS, TepeKoc a3 u T.1.

Kak mpaBuno, Y3II cocTouT U3 ABYX OCHOBHBIX OJIOKOB: M3MEPUTEIHHOTO
Y UCIIOJTHUTEIBHOTO.

[Ipu nomaue wa VYII HanpspkeHUST U3MEpPUTENBHBIM OJOK ompenenser
€ro BeauuyuHy. Eciin n3MepeHHoe 3HaueHue HAIPSKEHUS DJIEKTPOCETH HE BBIXOJMT 32
YCTAaHOBJICHHBIA B HACTPOWKAaX JMAMA30H 3HAYECHUUW H3MEPUTENbHBIA OJOK MOJaeT
CUTHAJI Ha WCIIOJTHUTEIBbHBIA OJIOK (perie) KOTOPBI 3aMBIKAET CHUJIOBOW KOHTAKT,

BKJIrO4asa TEM CaMbIM HArpy3Ky B CCThb.


https://elektroshkola.ru/obshhie-voprosy/obryv-nulya-v-trexfaznoj-seti-prichiny-i-posledstviya/
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Takum o6pazom, Y/II ocyiiecTBiasieT HEMPEPbIBHBIA KOHTPOJIb HANPSHKEHUS
3JIEKTpOCETU. B cilydyae CHMKEHUS HANPSHKEHUS HUKE YCTAHOBJIEHHOIO MOpOTra
WJIU TIOBBIIIEHUS BbIIIE YCTAHOBIEHHOTO B HACTPOMKAX MOPOra U3MEPUTEIbHbBINA 010K
MTHOBEHHO TOJIa€T CHUTHAJl Ha WCHOJHUTENbHBI MeXaHu3M (penie) KOTOpbIil
OTKJIFOYAET JJEKTPOYCTAaHOBKY OT ceTu. Ilociie BOCCTaHOBJIEHHS 3HAYECHUSA
HAmpsDKeHUs 10 JIOMYCTUMOTO  3HAY€HMs, HW3MEPUTENbHbIM  OJOK  uepes
YCTAaHOBJIEHHYI0O B  HAcCTpOMKax  BBIIEP)KKY  BPEMEHM  IMOJIA€T  CHUTHAJ
Ha UCTIOJIHUTEIIbHBIN MEXaHU3M, KOTOPbI BHOBb BKIIFOYAET HATPY3KY.

CylIeCTBYIOT CIAEAYIOIINE TUIIBI PEIC HAPSIKECHUM:

-TIO TUITY JIEKTPOCETH: 0THOda3HBIC U TpeX(Da3HBIC,

-0 croco0y YCTaHOBKH: CTallMOHApHBIE U TiepeHocHbIe. [Ipu ycTtanoke Y311
BO BBOJHOM DJJIEKTPOIIMUTKE OOECIEUYMBACTCS 3alllUTa BCEH JIIEKTPOCETH M BCEX
AIEKTPONPUOOPOB, MOoAKIIOYeHHBIX K Hel. [lepenocusie Y3II nmpumenstoTcs, koraa
€ro YCTaHOBKA B IIUTKE 3aTPyAHEHA WJIK HEOOXO0IUMO 00€CTIEUUTh 0COOBIE HACTPONKH
M0 HANPSIKEHUIO CETH ISl KOHKPETHOTO 3JIEKTPOOOOPY/I0BAHMUS.

B nacrosiiee BpeMsi CynieCTBYIOT YCTPOKMCTBA 3alUTHI OT NEPEHANPSIKEHUS C
KOMOWMHUPOBAHHOW 3aIIWTON, TaK HAa3bIBAEMBIC BOJBT-aMIIEPHBIC peje, KOTOPHIC
KOHTPOJIUPYIOT KPOME HAIIPSIKEHUSL CETH, €I U TOK B CETH, 3allMIAs TEM CaMbIM
CeTh, KaK OT NEPENnajoB HAMNPSDKEHUS, TAK U OT NEPETPY3KH, T.€. TOMOJIHUTEIBHO
BBITIOJTHSIET (DYHKIIUIO OTPAHUYUTENISI MOITHOCTH.

Heo6xonumo 3HaTh, 4TO BOJIBT-aMIIEpHOE pejie He 00€CTIEYMBAET 3aIUTY CETH
OT KOPOTKOIO 3aMbIKaHUS M HE MOXKET 3aMEHUTh COOOM aBTOMATUYECKUIl
BBIKJIIOYATENb.

Baxnoit xapakrepuctukoit Y3II siBnsieTcs HOMMHAIBHBIN TOK.

HomunanbHbiil TOK — 3TO TOK, KOoTOphiid Y3II cmoco6HO mporyckarh yepes
ce0s B TeUCHHE JJIUTEILHOTO BpEMEHH COXPaHsis PU 3TOM CBOIO pabOTOCIIOCOOHOCTb.
CrangapTHeiMH, HauOoJiee PaCIpPOCTPAHEHHBIMU 3HAYEHUSIMH HOMHHAJIBHOTO TOKa
V3II apnstores: 10; 16; 25; 32; 40; 50; 63 A.

Homunanbnseiii Tok Y3II onpenensiercss mo cyMMapHOMY TOKY Harpy3Kd WU
MOIITHOCTH BCEX JIEKTPONPUOOPOB, MOAKIIOYAEMBIX B 3aIHUINAEMYIO CETh.

[TonyunB paccuntaHHOe 3HauYeHHE TOKa, BbIOMpaeM Y3II ¢ Ommkaiimmm
OOJIBIIMM CTaHIAPTHBIM 3HAYEHUEM HOMHHAJIBHOT'O TOKA.

Heob6xonumo yuutkiBath, uTto Y3II He 3ammimaeT 3JIEKTPOCETh OT TOKOB
Neperpy3ku M TOKAa KOPOTKOTO 3aMblKaHUs, ModToMy camo Y3II M0KHO OBITH

3alIUIICHO OT HHUX YCTAHOBJIICHHBIM IIOCJICAOBATCIIbBHO C HHM dBTOMAaTHYCCKHUM
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BhIKIIIOYaTeseM. [loatomy HomuHanbHbild TOK Y311 HE0OX0AMMO MPUHUMATH UCXOAS
Y3 HOMUHAJIBHOTO TOKa aBTOMATHYECKOTO BBIKItOUATENs. [Ipn 3TOM HOMHMHAIBHBIN
Tok Y3II momkeH ObITH OOJBINE WM paBEeH HOMWHAJILHOMY TOKY YCTaHOBJICHHOTO
JI0 HETO aBTOMATHYECKOTO BBIKIHOYATEIIS.

V3II MOTYyT UIMETh HECKOJIbKO HACTPOEK:

- ycraHoBka mopora cpabarpiBanus Y3II mo MakcMMalbHOMY 3HAYEHHUIO
Hanpspbkeuss (Umax) - ycTaHaBiIMBAaeT MAaKCUMaJIbHO JOMYCTUMOE 3HAYCHHUE
HamMpsHKEHUST  DJIEKTPOCETH, TMPEBBIIMICHUE KOTOPOrO0 TMPHUBEAET K OTKIFOYEHHIO
Harpy3Ku;

- ycraHoBKa mopora cpabateiBanus Y3l 1mo MHUHUManbHOMY 3HAYEHUIO
Hanpspkeanss (Umin) - ycraHaBnuMBaeT MHHUMAJIBHO JONMYCTUMOE 3HAYCHHUE
HANPSDKEHUST DJIEKTPOCETH, CHWKEHUE HAIPSOKCHUS HWKE JAHHOTO 3HAYEHMS
MIPUBENIET K OTKIIFOUYCHUIO HATPY3KHU;

- YCTaHOBKAa BPEMEHH 3aJEPKKH BKIIOUEHHUS — BpeMs, dyepe3 kortopoe Y3II,
MOCJIE€ OTKJIFOUYECHUSI HATPY3KH, MOBTOPHO €€ BKIFOYUT MPU BOCCTAHOBJIEHUH 3HAYCHUS
HanpspDKEHHUST CETM B YCTAHOBIICHHBIX Ipefenax. Bpems 3aaepKKu BKIOYECHUSA

AIIEKTPONIPUOOPOB BHIOUPAETCS B COOTBETCTBUU C PYKOBOJICTBOM IO SKCILTyaTaIUH.

S Y Y s
R e z q m g MOTE TIOTeHEA
220B . OHTAHHA peie.
HATPY3KH.
fy — 23

Brixmouarens KOHTPOJIA
MAKCHMAJBEHOTO HANIPAHEHITA .

N
.- 7xBr BN B

B,
HATPY3IKH =
Tpexpaspazmerit
Brixrroaarens xoaTpons BB, HHIAKATOP.
MHEHHMAIEHOTO HATPAReHAA ima

Umin

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

Perynarop aamepxrn Perymarop makcenmansroro
T—
BpeMeHH ABTOMATHIECKOTO 5 230 HAOpAKEeHHA OTHTIOUeHAA.
BRIIIOYEHHA [I0CIe ABAPHH. 220

Perynarop Muamumansmzoro
HANPAXEHNAA OTETIOUeHA.

KEneymer nogxmogenna
HAarpysKH

Pucynok 12. [IpuMep MapKUpOBKH yCTPOMCTBA 3alIUTHI OT MEPEHAIIPSIKEHUS (pelie
HaIpPSKEHMS)
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KonuuecTBo U crmocoObl HACTPOMKKA MOTYT OBITh PA3JUYHBI JIJIs1 PA3HBIX THUIIOB
V3II. O6wuno, HacTtpoiika Y3II ocymiecTBiaseTcss ¢ IOMOIIBIO TOBOPOTHBIX
PEryJIMpOBOYHBIX PYUEK.

CpaBHEHHE amnmapaToB 3alUTHl BJIEKTPUYECKON CETH MO OTKIHYarouei
CIIOCOOHOCTH

PaccmoTpum pasnuily B paboTe M BO3MOXKHOCTSIX OTKIIIOUEHUS Pa3IUYHBIX
arraparoB 3allUThl JJIEKTPUYECKHX Liened. B HacTosimee Bpems, €CTb MHOIO
KOMOMHHMPOBAHHBIX YCTPOUCTB 3aAIMUTHI NEKTPUUECKUX CETEH, T.€. COBMEIIAIOIINX B
cebe HECKOJBKO 3aIUTHBIX (PyHKIUN. 31€Ch Mbl pACCMOTPUM HE KOMOMHUPOBAHHBIC
anmnaparhl 3alUThI, BBIOIHSIIOINE TOJIBKO OAHY (PYHKIIHIO.

[IpyunHamMu MOXapoB OT DJIEKTPOYCTAHOBOK MOTYT SIBIIATBCSA: KOPOTKOE
3aMbIKaHUE, Teperpy3ka, TOKHM yTEUKH, JyroBple mpobou  (UCKpeHue),
IIEpEHAIIPsKECHUE.

JInsg  3amuThl  DJIEKTPUYECKHX CETEH, B HACTOSAILIEE BpEeMs, SBISIOTCS
obsi3arenbHbIMU K TpuMeHeHnio AB u VJIT. Otu annapatsl 3apeKkoMeHI0BaIN ceOst
KaKk HaJeXHble U d(PQPeKTuBHbIE CpPEACTBA  MNPEAOTBpPALIEHUS  IOXKApOB
OT 3JIEKTPOYCTaHOBOK.

AB 3amumaer 3JEKTPUYECKYH0 CE€Thb OT TOKOB KOPOTKOTO 3aMbIKaHHS
Y NIEPETPY30K IEKTPUUECKOU CETH.

VAT 3amumaer dJIEeKTPUYECKYI0 CE€Tb OT II0KapoB B pE3yJbTaTe
BO3HUKHOBEHUS TOKOB YTE€UKH.

CreyeT OTMETUTh, UTO B HACTOSILIEE BPEMS 3aLIUTy OT MHOTMX HETaTUBHBIX
(akTOpoB, BBI3BIBAIOIIMX  BO3TOpAHUE B  JJIEKTPUUYECKUX  CETSIX, BMECTE
¢ npumeHenueM AB u Y/IT, oTdyactu pemaroT opraHu3aliMOHHBIMU MEPONPUSATUSIMH,
IIPOU3BOIMMBIMM Ha JTaIle IPOCKTUPOBAHUS MIEKTPUUECKUX CETEN, P UX MOHTAXKE
U [IpU 3KcIutyaTanuu. Mcrnonb3yloTcs Takue Mephl, KaKk 3a3eMJIeHUe, YKIaaKa Kaoes
B KOopoOa, YBEIMYEHUE PACCTOSHUA MEXIY [POBOJHUKAMH, TPUMEHEHUE
CHEIHAJIbHBIX COCAMHUTEIbHBIX YCTPOUCTB (KIEMMHBIX KOpOOOK U 1p.) u T.1. s
3aIIMTBl OT NEPErpy30K IPOU3BOIAT IPABWIBHBIM pPACUET DBJIEKTPUUECKUX CETEr
Y Harpys3KH.

Opnnako AB u YT uznauansHO HEe ObLIM MpeAHA3HAYEHBI JIs1 pacllO3HABAHUS
VCKPEHUS U OTKJIFOYEHHUS 1IENU B CIIy4yae ero nosiBieHus. VIckpenue He pacro3HaeTcs
AB nmu YT, N0CKOJIBKY NMPU UCKPEHUHU HE TMPOUCXOAUT HU YBEIUUYECHHE CPEIHETO

3HAYCHUA TOKA B ICIIN, HX €TO YTCUKA HAa 3CMJIIO.
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[Ipn mnocienoBaTelbHOM HMCKPEHUM IIOJHOE COINPOTUBJIEHUE —«ILIOXOTO
KOHTAKTa» YMEHBUIAET TOK Harpy3Kd U JIEPKUT ITOT TOK HUYKE MOPOra OTKIIOYEHHUS
AB. COOTBETCTBEHHO, 3TH CPEACTBA 3AIIUTHI OT HEraTUBHOI'O JIEMCTBUS BBICOKOTO
3HAUYCHHUS TOKAa HE cpabarwiBaroT. [lpu mapamiensHOM HCKpEeHUH Mexay (az3oit
U HEUTpaJbHBIM MPOBOJOM TOK OIPAHUYEH TMOJIHBIM CONPOTUBICHUEM IIEHH
u cpabarpiBanue AB u YT 3aBUCUT OT CTENEHU MCKPEHUS, OJTHAKO B MOJHON Mepe
HE rapaHTUPYETCS.

COOTBETCTBEHHO, PEIICHHUE 3aJ]a4H PACIIO3HABAHUS HUCKPEHUS U O0O0ECIICUCHUS
3aIUTHI OT TIO’KAPOB, BEI3BAHHBIX UCKPEHUEM, JTOJDKHO 00€CTIeYnBATHCSI HOBBIM THIIOM
YCTPOUCTB, (YHKIIMOHAIBHO U TEXHUYECKH OPUEHTHUPOBAHHBIMHU Ha TAKyIO 3ajady.
Takum yctporictBom siBisercs Y 3111

VY3AII 3amumiaer 3JI€KTPUYECKYIO CE€Th OT IO0XKApPOOIMACHOTO IPOSBICHUS
JyTOBOT'O TIPO00s (MCKPECHHUS).

Eme omaum  ¢akTopoM, KOTOpPBII MOXET TMPUBECTH K  MOXKapy
OT DJICKTPOYCTAHOBOK, SIBJISIIOTCS KOJEOAHUSI HAMPSKEHUSI DJICKTPUUYECKOU CETH.
[IpuyeM, OracHOCTh MOKET HECTH KaK MOBBIIMICHHOE HAIPSHKEHHUE, TaK U MOHKECHHE
HaIpsKEHHUS.

AB, YT, Y3AII He 3ammImmaroT 3JeKTPHIECKYIO0 CETh OT OMACHBIX KOJIeOaHM
HaIpPsDKEHUS ceTU. DTy 3aaa4dy BbinonHser Y311

V311 3amuniaeT 3JIeKTPUYECKYI0 CeTh OT KOJIEOAHWUN HaIpsKEHUs, KOTOpbIe

MOTYT IPHUBECTH K BBIXOJY U3 CTPOS JJIEKTPOIIPUOOPOB U UX BO3TOPAHHUIO.

@DYHKIUOHAJbHbIE BO3MOKHOCTM aNMapaToB 3allUThl 3JIEKTPHYECKHX
ceTei.

Tabnuua 2
@OYHKITMOHAIbHBIE BOBMOYXXHOCTH aIapaToOB 3alIUThI JIEKTPUIECKUX CETEH

Anmapar 3almThI
Yerpoiicreo YcrpoiicTBO
ABapHiiHbIii . YCeTpoiicTBO 3aIMTHI | 3aUIATHI OT p
UM ABTOMATHYECKUH 3alUTHI OT
p auddepeHINATBHOTO AYTrOBOro
BbIKJII0YaTeb (AB) nepeHanpsKeHust
Toka (YT) npoodos
(V3II) (Y31D)
He
Kopotkoe Ob6ecneunBaer He oGecrieunBaer He oGecrieunBaer
3aMbIKaHUe 3aIuT 3aIUTy obecneuusact 3aIIUT
y 3aILUTY y
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Anmnapar 3a1uThbl
Yerpoiicrso YcrpoiicTtBO
ABapHiHBIii . YCeTpoiicTBO 3aIIMTHI | 3aLIUTHI OT p
UM ABTOMATHYECKUH 3alUTHI OT
p auddepeHAIBHOTO AYTroBOro
BbIKJII0YaTeJ b (AB) nepeHanpsKeHust
Toka (YT) npoodos (vV3II)
(Y341)
He
O6ecneunBaer He obecnieunBaer He obecnieunBaer
[Teperpyska obecrnieunBaeT
3alUTy 3aIUTy 3aIUTy
3aIUTY
He
He oGecneunBaer O0ecneunBaet He oGecneunBaer
VYTeuka Toka SanmT - oOecrieynBaeT SanmT
M y 3aIUTy M
HyroBoit
po0oii He oGecneunBaer He oGecnieunBaer O6ecneunBae | He obecnieunBaer
nociezoBare 3aIUTy 3alUTy T 3aIUTY 3aIUTY
JIbHBIN
He B monHo# Mepe
JyroBoii obecreynBacT 3aIuTy.
npoOoi MoskeTt cpaboTarth He o6ecneunBaet ObecnneunBae | He oGecrieunBaer
napauIeIbHBI CJIMIIIKOM TIO3/THO 3aIUTy T 3aIIUTY 3aIUTy
i (pu orpaHUYEHHOM
toke K3)
He B monHo# Mepe He B monHOM Mepe
. obecrieunBaeT 3aluTy. obecrieunBaeT
[yroson
10060i MoskeTt cpaboTath 3aIuTy. ObecneunBae | He oGecreunBaer
Hap3 MO CIIMIIKOM MO3JHO MosxeT He cpaboTath T 3ALIUTY 3aUIUTy
(pu orpaHUYEHHOM (pu UMITYJTLCHOM
Toke K3) XapakTepe UCKPEHHUs)
He
[Tepenasr He oGecnieunBaer He obGecrnieunBaer Oo0ecrieyuBaer
HaNPSDKEHUS 3aIUT 3aIUT obecrieumpact 3aIUT
P y y sanuTy y

N3 Tabnuipl 2 BUAHO, YTO HU OJMH W3 allllapaToOB 3allUThl HE 3alUIIAcT

AJICKTPHUYICCKYIO CCTh OT BCCX BO3MOJKHBIX aBapHﬁHBIX PCXKUMOB. I[J'I}I oOecreueHus

MaKCUMAaJILHOU

armaparTsl

341U ThI

3aI[UTHI,

BJICKTPUYECKOHN

paboratormue

Ha

HEHCIIPABHOCTH JJIEKTPUYECKOU CETH.

oOHapyXeHHe

pa3HbIX

CEeTH IEeJIeCOO0pa3HO HCIOJIH30BATh

IPU3HAKOB

[Tpumenenue Y31 u Y3II He oTMeHsieT HEOOXOAMMOCTH UCTIOJIb30BaHusI AB

u VIT.

Takum o00pa3om, eciu pPaccMOTPETh BapHaHT MCIOJIb30BaHUS BCEX BHUJIOB

3aIIUThI AIEKTPUUECKON CETH OTACIbHBIMU YCTPONUCTBAMU (BBIMOJHSIOUIUMH TOJIBKO
0JIHY (PYHKIIUIO), TO HEOOXOIMMO YCTAaHOBUTD YETHIPE PA3HbIX amnmapara 3aiuTel: AB,
YAT, Y3AI1, Y3IL.
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B nacTosee BpeMs: pacrpocTpaHeHbl KOMOWHUPOBAHHBIE allllapaThl 3allUThI,
KOTOpble OOBEOUHSIOT B OJHOM KOpPIIyc€ HECKOJIbKO ycTpoiicTB. Hampumep,
muddepeHranbHble aBTOMATHI, KOTOPbIE OOBEIUHSAIOT (PYHKIIMU aBTOMATHYECKOTO
BBIKJTIOUATENS M YCTPOUCTBA 3amuThl tuddepeHmanpHoro Toka. KoMOnHnpoBaHHbIE
yCTPOMCTBA TO3BOJISIOT ONTUMHU3UPOBATh M YIPOCTUTH MPOCKTUPOBAHUE U MOHTAX

QICKTPUYCCKUX HIUTKOB.

TepMouHIAMKATOPBI

Onnon u3 Haubomee pacrpoCTpaHEHHBIX NPUYHH MOKapOB
OT D3JIEKTPOYCTAaHOBOK SBJISIETCSI NEPETPEB KOHTAKTHBIX COCIWHEHWW W JPYrux
anemeHToB. [lokapoomacHble  pEXHMMbl BO3HUKAIOT  BCJIEJICTBHE  OOJBLIOTO
IIEPEXOTHOrO CONPOTUBIICHMUS, a TAKIKE IEPETPY30K.

TepMoOUHIUMKATOPHBIE MaTepHalibl MpEeAHA3HAYEHBl /JI BU3YaJIbHOIO WJIU
¢dororpadpuyeckoro KOHTPOJISI U H3MEpPEHUs TeMIlepaTrypbl, T.€. pPe3yJbTaThl
U3MEPEHUI MOXKHO MPEACTAaBUTh B BU3YyAJIU3UPOBAHHOM BH/IE.

[Ipy HOCTMXKEHMM MaKCUMAJIBHOM TEMIIEpaTypbl TEPMOUHIAMKATOPHBIN
MaTepHall pacIuIaBiIsIeTCs] 1 HEOOPaTUMO MEHSIET CBOM LIBET.

TepMouHAMKATOPBI MOXHO HCIOJNB30BaTh KaK JI0OKa3aTelIbCTBO  (hpakTa
JNOCTHKEHUS  OINPENEIEHHOM MAaKCUMAJIBHOW TeMIepaTypbl, T.K. Pe3yJbTaTbl
U3MEPEHMUS SIBIISIFOTCSI HEOOPAaTUMBIMH.

Meron u3MepeHUsT TeMIlepaTypbl C TOMOIIBIO TEPMOUHIUKATOPHBIX
MaTEepUAIIOB OTIMYAECTCS IPOCTOTOM, 3KOHOMHMYHOCTBIO, MAJIOH TPYIOEMKOCTHIO,
BO3MOXHOCTBHIO ONEPATUBHOIO TMOJIYYEHHUS] JOCTATOYHO TMOJHOW HH(POpMALMH
0 TEIUIOBOM PEXHUME JIEMEHTOB IEKTPOOOOPYI0BAHUS.

TepMOMHIUKATOPBI HMMEIOT HECKOJbKO HCIOIHEHUN: TEPMOMHIUKATOPHBIE
HAKJICHKU U TEPMOMHANKATOPHBIE KPACKH.

KoHTpacTHOCTh 1IBETOBOro mnepexoia OOECleuuBaeT JIETKOE pPACIO3HABAaHUE
aBapUIHOIO IEpErpeBa.

TepMOUHIUKATOPBI COXPAHSIOT CBOM IIBET U MAPKUPOBKY Ha MPOTSHKEHUHU BCETO
CpOKa CITy>KOBI.

TepMOMHIUMKATOPHBIE  HAKJIEHKH  MOPEICTaBISAIOT  COOOM  MOMJIOXKKY
Ha CaMOKJIEAIIEHCS OCHOBE C HAHECEHHBIM TEPMOWHIMKATOPHBIM ITOKPBITHEM.
MarepuanoM MNOIOKKA MOTYT ObITh Oymara, (onbra Wi MOJTUMEpPHAs IUICHKA.
JUtsi TipeloXpaHEeHHUsT TEPMOMHIMKATOPHOIO TMOKPBITUS OT BHEIIHUX BO3JEHCTBHUU

MIOBEPXHOCTH U3JIEJINsI MOKPBIBAIOT 3ALIUTHOM IIJIEHKOM.
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[Ipu nocTwxkeHWU 3aAaHHOM TeMIlepaTypbl UHIAMKATOP HEOOpATHUMO MEHSET
CBOM IIBET.

TepMouHIUKATOPHBIE HAKIEHKH MOTYT OBITh Pa3IMyHOTO pa3Mepa U (HOpMBI,
B 3aBHCHMOCTH OT 3aJla4¥l MMETh Pa3HBIA MOPOr cpadaThIBaHUS, UMETh HECKOJBKO
TEPMOYYBCTBUTEJILHBIX METOK C Pa3HbIM MPEACIOM CpadaThIBaHUS.

TepmouHIUKATOPHBIE HAKICHKH MOTYT OBITH OJHOTIO3UIIMOHHBIMH, T.€. UMEIOT
OJIHY HMHIWKAIIMOHHYI0O METKY M MHOTOIO3UIMOHHBIMU — HMMEIOIINE HECKOJbKO

HMHAWKAIIWMOHHBIX MCTOK, HACTPOCHHBIX HAa PA3HBIC TCMIICPATYPHI.

no
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Pucynok 13. [IpuMepbl TEpMOMHANKATOPHBIX HAKIIEEK PA3TUYHBIX
MIPOU3BOJUTEIIEN

[IpumeHeHne OTHOIMO3ULMOHHBIX TEPMOMHAUKATOPHBIX HAKIEEK MO3BOJISIET
KOHTPOJUPOBATh MAKCUMAJILHYIO TEMIIEPATYpPy Ha dJIEMEHTE JIEKTPOOOOPYT0BAHUS.

[IpumeHeHne MHOTOMO3UIMOHHBIX TEPMOUHAUKATOPHBIX HAKJIEEK MO3BOJISIET
OITPENIEIIATh TEMIIEPATYPy 3JIEMEHTA AIEKTPOOOOPYyAOBaHUS KakK
cpeaHeapupMEeTHIECKOE MEXKY MOCIeIHEeH METKON, N3MEHUBIIIEH 1IBET, U MEPBON —
HE U3MEHUBILIEH.

TepMOUHAMKATOPHBIE KPAaCKH, B OTJIMYME OT TEPMOMHIAMKATOPHBIX HAKJIEEK,
MOXHO HAHECTM Ha TIOBEPXHOCTH WJIM D3JEMEHTHI 3JIEKTPOOOOpYAOBaHWS,
HEIOCTYIIHbIE  JJI1 YCTAHOBKM TEPMOUHIMKATOPHBIX  HAKJIEEK, HaIlpumep,
Opu  CJIOKHOW KOHQPUTYpalluM WM OrPAaHUYEHHOM TPOCTPAHCTBE BHYTPH
AJEKTPUUYECKUX MUTKOB. Kpacku MOKHO HAHECTH Ha MOBEPXHOCTh KOHTPOJIUPYEMOTO
ayieMeHTa 0ojiee TOHKMM CJIO€M, B pe3yJbTaTe€ Yero BO3pPacTaeT CKOPOCTh

cpabaThIBaHUS.
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Pucynok 14. [Ipumep UCIIOTHEHUSI TEPMOUHIMKATOPHBIX KPACOK

TepMOMHUIUKATOPBl TMPUMEHSIOTCS JUIsl  KOHTPOJISL TEIJIOBOTO  pEeKHUMa
3JIEMEHTOB DJIEKTPOYCTaHOBOK.

TepMOUHIUKATOPBI TMPUMEHSIOTCS JUIsl OOHapy>KeHHMsI M PErucTpaluu
NEPErPEBOB AJIEMEHTOB AJIEKTPOOOOPYIOBAHUS WM BJIEKTPONPOBOAKH, B IMEPBYIO
oudepe]ib, BOJIM3U NEKTPUUECKUX KOHTAKTOB, KOHTAKTHBIX COSUHECHUM.

TepMouHIUKATOPBI HE TPEOYIOT CIIEHUATIBHOTO TEXHUUECKOTO OOCITYKUBAHMUS.

3amure MOAJeXaT  BJIEMEHThl  3JIEKTPOOOOpYAOBAaHMS, JUIsl  KOTOPBIX
HOPMAaTUBHO-TEXHUYECKUMHU JIOKYMEHTaMU YCTAHOBJIEHbI HauOOJIbIINE JOMYCTUMBIE
TEMIEPaTypbl HArPeBa, a TAKXKE IIEMEHTHI 3JIEKTPOOOOPYAOBaHNUS, IEPETPEB KOTOPHIX
MOJKET MPUBECTH K aBAPUU WM BO3TOPaHUIO (HE3aBUCHMMO OT HAIWYUS TPEOOBAHMIA
HOPMATHUBHBIX JOKYMEHTOB).

TepMouHIUKATOPBI ~ HAHOCAT  HA  JJIEMEHTBI  BJIEKTPOOOOpPYIOBaHUS,

IMOICKAIMUC KOHTPOJIIO TCIINIOBOT'O COCTOSHHA.
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Pucynoxk 15. [IpumMep ncnonp30BaHus TEPMOUHINKATOPHBIX HAKJIEEK 11 KOHTPOJIS
TEMIIEPATYPbl KOHTAKTHBIX COCTNHEHUIN

[Topor cpabaTbiBaHUS TEPMOMHINKATOPOB BEIOMPAETCS UCXOSI U3 TpeOOBaHUI
HOPMAaTHBHO  TEXHWYECKOW  JTOKYMEHTAllMd  JJI1  KOHKPETHOTO  DJIEMEHTA
3JIEKTPOOOOPYAOBaHUSA, TEXHUYECKUX XapaKTEePUCTUK W  PEKUMOB  padOThHI
AIEKTPOOOOPYTOBAHMUS.

Tak kak TEPMOMHAMKATOPHI HE SBIISIIOTCS BOCCTAHABIMBAEMBIMU W3JEITHSIMHU,
MOCJIC PETUCTpAIlMU MMHU TeperpeBa CpabOTaBIIME TEPMOMHAMKATOPHI TMOJICKAT
3aMEHE Ha HOBBIE.

Heob6xonumMo KOHTpPOJIMPOBATH CPOK MCIOJIB30BaHUS TEPMOMHANKATOPOB.
[Ipu uctedueHun cpoka UCIOIb30BAHUS, TEPMOMHIUKATOPHI HEOOXOMMO 3aMEHUTH Ha
HoBBIC. [locie 3aMeHbI cenaTh OTMETKY B JKypHAJIE.

TepMmonHIUKATOPHI SIBJISTFOTCS HEBOCCTAaHABIIMBACMbBIMU u
HEPEMOHTONPUTOJIHBIMU ~ U3lenusaMu  (TOKpbiTUAMH).  [lpu  cpabarbiBaHuM
TEPMOMHIUKATOPA, €T0 CIEAyeT YAUIUTh U 3aMEHUTh Ha HOBOE U3JieNiie (MOKPHITUE).
OxkpanmBanue TEPMOMHANKATOPHBIX METOK B PE3YyJIbTATE BO3JACUCTBUS TEMIIEPATYPHI

HEoOpaTUMO.

Tepmocucrembl
TepmocucTeMsl npeIHa3HAYEHBI I PAHHETO aBTOMAaTUYECKOr0 0OHAPYKEHUS
MOKAPOOIACHBIX CUTYyallul, BO3HHUKAIOIIMUX BCJIEJICTBHE TMIEpErpeBa 3JIEMEHTOB

AJIEKTPOYCTAHOBOK: KOHTAKTHBIX COETUHEHUMN, TIPOBOJIOB, Kabenei (B T.4. KOHIIEBOM
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apMaTypel) M IIWH, JJCKTPUYECKUX allllapaToB, BBOJHBIX PAaCIPEICITHTEIbHBIX
mKapoB, IIUTOB C OJIEKTPOOOOPYAOBaHWEM, WHOTO 3JICKTPOOOOPYAOBaHUS
U WX DJJEMEHTOB, TJI€ BO3MOXXHO TPEBBIIICHUE TEMIIEpaTypbl O000PYIOBaHUS
B HEIITATHOM peXUME PaOOThI WU TIPH MOSBICHUN Je(eKTa.

CucteMpl OCYIIECTBISIIOT HEMPEPBIBHBIM KOHTPOJL TEMIIEPATyphl HArpeBa C
CUTHAJIM3AITMEH O MPEBBIIICHUH YCTAaHOBJICHHBIX ITOPOTOB U Mepeaadeii HHPOpMaIHH
Ha MyJIbT [IEHTPAIM30BAHHOTO HAOIOACHMSI, T/I€ OCYIIECTBISICTCS MTPUEM TPEBOKHBIX
U3BEIICHU 00 OOHAPYKEHHBIX MEepEerpeBax C JNaTYUKOB, OTOOpaKeHHE (MHIUKAIIMS)
COCTOSIHUSI M PETHCTPAIIUAS COOBITHIA.

TepmocucreMamu ~ MOTYT  OBITh ~ OOOpPYAOBAaHBI  DJIEKTPOYCTAHOBKH,
JUTSI KOTOPBIX HOPMATUBHBIMHU JOKYMEHTaMHU yCTaHOBIJICHBI HAHOOJIbINAs JOITYCTUMAS
TEeMIepaTypa Harpesa, a  TaKxe DIIEMEHTBI AJIEKTPOOOOPYTOBAHUS

Y 3JIEKTPONPOBOJIKH, IEPETPEB KOTOPHIX MOKET MPUBECTU K aBapUU WIJIM BO3TOPAHUIO.

Pucynok 16. IIpumep cuctemsbl, COCTOSIIECH U3 TEPMOAKTUBUPYEMOI
ra30BBIACIAIONIEN HAKICUKN U CIEHHAIIM3UPOBAHHOIO Ta30BOI0 JaTUHUKa

B kaudectBe yCTpoICTB OOHapyeHHs MPEBBIINICHUS TEMIIEpaTypbl B pa3HbIX
CHUCTeMax MOTYT BBICTYNATh pas3jIMuHbIe NaT4UKU. Hanmpumep, TepMOaKTUBHPYEMBIE
ra3oBBIJICISIONIME HAKIEHKM, @PU HArpeBaHUM KOTOPBIX JO OIpPEIEICHHON
TEMIIEPATYPBI BBIACISIETCS CUTHAJBHBIN a3, YJIaBIMBAEMBIN CHEUUATA3UPOBAHHBIM
ra3oBbIM JIaTYMKOM, NEPEHAOIIMM CUTHAJl O IMEPETpeBe HA KOHTPOJIbHO-IPUEMHOE
yCTPOMCTBO; OECKOHTaKTHble HWH(ppaKpacHblE TaTYUKH; JATYUKH TEMIEPaTyphl,
yCTaHAaBIIMBAEMBbIEC HEIOCPEACTBEHHO Ha KOHTPOJIUPYEMBIN DIIEMEHT

3JEKTPOOOOPYI0BaAHUS.
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1. O6epHWTE HaKNENK BOKPYT KOHTAKTOB

W yCTaHOBUTE ra3oBbiin AaTyunK
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CMELMANA3NPOBAHHbIV KOHTPOJIbHO-NPUEMHOE
FA30BbIA OATHWK YCTPOMCTBO

70°C 100°C
3. BaBapuHON cUTYaUUn HaKNenka soigenaer
2. [1pu HarpesaHWM MHAVKATOPHbIE CUTHaNbHLIN a3, KOTOPbLINA PUKCUPYeTCA
METKIN HEOGpBTHMO W3MEHAKT UBeT AaT4YMKOM

ar 1 Iar 2 IIar 3

I"azorenepupyromniue IIpu HarpeBanuu Beiie 50 B aBapuiiHOM cuTyauuu, Koraa
HaKJICWKH, pa3menieHHbie HAa — 90°C  WHAWKATOpHBIE TEMIlepaTypa TMOAHUMAETCS BHIIIC
CUJIOBBIX  KOHTaKTaX, a METKH HeoOparumo  100°C, HaKJICUKa BBLACIISIET
TaKXe CMOHTHPOBAHHBIA MEHSIOT CBOU IIBETa CHUTHAJIbHBIN ras, KOTOpPBII
ra3oBbIit JaT4YUK B bukcHUpyeTcss Ta30BBIM JaTYUKOM.
AJIEKTPOLIUTKE JlaTyuk mepempaeT curHaia TPEBOTH | /

Pucynok 17. Ilo

WK OTKJIFOYACT ITMTAHUC

mraroBas ¢cxcma pa6OTI>I CUCTCMBI HCITPCPBIBHOI'O KOHTPOJLA

TCMIICPATYpPhI HA OCHOBC TCpMO&KTI/IBI/IpyeMOﬁ I‘aSOBBII[eJ'ISIIOHIeﬁ HaKJIEHKHU

U CIICHMHAJIN3UPOBAHHOI'O I'a30BOI'0 JaTYHKaA

KpOMC TOro, TCpMOCUCTEMBI MOKHO HMCIIOJb30BAaTh KaK CUCTEMbI MOHUTOPHHI'A

n0>1<apH0y"1 0e301acHOCTH QJICKTPOYCTAHOBOK, 3a CUCT PAHHCTO O6Hapy>KeHI/I$I TOUYCK

YpC3MCPHOI0 HArpeBa, 3ago0JIr0 JO0 Haydalla TepMquCKOﬁ ACCTPYKIOHUH H30JIIIHN

B MECTax YCTAHOBKH JaTYHUKOB.

Pucynok 18

. [IpumMep cucTeMbl MHOTOKaHATBLHOTO O€CKOHTAKTHOTO
TEMIIEPATYPHOTI'O0 KOHTPOJISI HA OCHOBE O€CKOHTAKTHBIX TUPOMETPUUECKUX
JNATYUKOB



Pucynok 19. [IpuMep MHTEIIEKTYaIbHOW CUCTEMBI KOHTPOJI TEMIIEPATYPhI
BBICOKOBOJIBTHBIX KaO€JIbHBIX JIMHUI HA OCHOBE PaclpeesIEHHOrO
JaTYMKA TEMIIEPATYphI

TenioBU3HOHHASA JUATHOCTHKA

B ocCHOBE TEIIOBU3MOHHOW JHMArHOCTHKM JIEKHAT TEIUIOBOM  METOX
HEPa3pylIAOMEro KOHTPOJs, T.6. TEIUIOBU3MOHHBIE OOCIEIOBAHUS C LIEJIBIO
BBISIBJICHHS I0XApOOIMACHBIX YYaCTKOB M Y3JI0OB B  3JIEKTPOOOOPYIAOBAHUU
Y DJIEKTPOIPOBOJIKE.

B kayecTBE TEXHMYECKOTO CpEACTBA TEIUIOBU3MOHHOW  JHMAarHOCTUKHU
IIPUMEHSIETCS TEILNIOBU30P. TEINIOBU30pP — 3TO ONTUKO-IIEKTPOHHBIN U3MEPUTEIBHBIN
npudop, paboTaronuii B ”HPPaKpacHOU 00JaCTH IEKTPOMArHUTHOTO CIIEKTPA.

Pucynox 20. [Ipumep nmpoBeaeHUs TEMIIOBU3NOHHOTO KOHTPOJIS dIEKTpoIiKada
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Kparko MeTon TemIoBHU3MOHHOW JIMArHOCTUKHU IOXKapHOW 0e30MacHOCTH
AKCIUTYaTHPYEMOT'O JJICKTPOOOOPYIOBAHHUS MOYKHO OIMCATh CICIYIOMIUM 00pa3oM.
Kaxnapiii 0ObEKT uMeeT TemIiepaTypy, HpUYEeM B pa3HbIX TOYKaX OHAa pas3Hasl.
Kaxk npaBuito, OTKJIOHEHHE TEMIIEPATYPhl B Ty WA HHYIO CTOPOHY CBHUIETEIBLCTBYET O
KaKON-TO HEOJHOPOIHOCTH, edekTe. TernmoBru30p Kak BUACOKaMepa 0XBAaTHIBAET BCIO
naHopamMy OOBEKTa, BBIBOJUT Ha J3KpaH M (HUKCHUPYET B IMAMSATH BECh CIICKTP
ero Temreparyp, npeoopasys B TepMOrpamMmy, T.€. KapTUHKY TeMmIlepaTyp, KOTopas
HAaIlOMMHACT HEraTWB IIBETHOW ¢ororpaduu, TAe KaKAbld OTTCHOK IIBETa
COOTBETCTBYET OMpPEACICHHOMN TeMIepaType.

HeocropuMbiMu ~ mpenMyIiecTBAaMH  TETUIOBU3MOHHOTO  OOCIIeIOBaHMS
SIBJISIFOTCSI:  OOBEKTMBHOCTh W TOYHOCTH TIOJyYaeMbIX JaHHBIX, O€30MacHOCTH
(mpuMeHsieTcsi ~ OECKOHTAKTHBIM ~ METOq), He  TpeOyeTcs  OTKIIOYEHHUE
3JEKTPO0OOPYAOBaHUS U MOATOTOBKHU paboyero Mecta. OmHaKo, 1jisg 00Jie€ TOYHOTO
TEIJIOBOI'0 KOHTPOJISI HE0OX0IMMa Harpy3Ka Ha 3J1eKTpoodopyaoBanus He MeHee 70%,
u He w™MeHee | wyaca pabotel. Ilpu 3TOM MeTOA BBICOKOMPOU3BOIUTENIEH,
K TOMY K€ OH JaeT BO3MOKHOCTb IPAKTHUYECKH MTHOBEHHO, «C TIEPBOTO B3TJISANIAY,
yKazaTb MecTo jAedekTa, MNpeIBapUTEIbHO OMPEACIUTh CTENeHb JIe()EKTHOCTH.
Kpome »3TOoro weronm oTiMYaeTcs MPOCTOTOM JOKYMEHTHPOBaHUS AC(hHEKTOB
U BO3MOXHOCTBIO OIpeJeieHus JepeKToB Ha paHHEW CTaJud Pa3BUTHS.
OH TO3BOJISIET C JOCTATOYHOW CTEMEHBIO TOYHOCTH JAMArHOCTUPOBATH COCTOSIHUE
HE TOJIbKO OTKPBITHIX 3JIEMEHTOB JJIEKTPOOOOPY/IOBAHUS, TAKMX KaK KOHTAKTHBIE
COCAMHEHUS B DJICKTPUUYCCKHUX HMIUTKAX M BBOJHBIX IIUTaX, HO M COCTOSIHHE PO3ETOK
Y BBIKJIFOYATENEH, KOTOPhIE 3aKPBITHI KOPIYyCaMH, a TAKXKE DJIEKTPUUECKUX MPOBOOK,
BBITIOJTHEHHBIX Pa3TMYHBIMHU CIIOCOOAMM.

:38.57
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F 294
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221
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Pucynok 21. [Ipumep TepMorpaMMbl KOHTAKTHBIX COEUHEHUN C TEMIIEPATYPHOM
LIKaJIOU
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CyTp TEMJIOBUM3MOHHOM JUMArHOCTUKU 3aKIIOYaeTcsi B OECKOHTaKTHOMN
pEerucTpalid TEMIIEPaTypHOTO TOJiI HA TOBEPXHOCTH OOBEKTa H3MEPUTETHHOM
amnraparypou, IMOCTPOCHUMU M aHalIu3e TEepMOrpaMM C HcHojb3oBaHuemM OBM
UIsl OOHapy»XeHus W Kiaccuduranuu AedeKToB W MPUHATHS pemieHus. Hamudue
nedexrta mpu TaKoWl JIUAarHOCTUKE XapaKTepU3yeTCs aHOMAJIbHBIM TMOBBIIICHUEM
TeMIIepaTyphl B 1€PEKTHON 30HE IO CPABHEHUIO C UCIPABHBIMU 00JIACTAMH.

VYciaoBus W MOPSAOK  MPOBEIEHUS  TEIJIOBU3UOHHOM  JIMarHOCTHKHU
IKCILTyaTHPYEMOTO  DJIEKTPOOOOPYJOBAaHUSL JKHIJIBIX W OOIIECTBEHHBIX 3JIaHUM
YCTAaHABJIMBAIOT  METOAMYECKHME  pekoMeHmanuu  [6]. OHuM  HampaBlieHbI
Ha TNpOPUIAKTUKY TMOXKAPHOM OE30MaCHOCTU AIEKTPOOOOPYIOBAHUS  SKHIIBIX
U OOILIECTBEHHbIX 3[JaHUW U TO3BOJISIOT KOHTPOJIUPOBATH M OLIEHUBATh COCTOSIHHE
MOKapHON 0€30MacHOCTU 3JIEMEHTOB 3JIEKTPOOOOPYIOBaHUS, KOTOpPHIE paHEEe HE
MOTJIM OBITh OOCJIEIOBaHbI, TAKUX KaK: PO3ETKH, BBIKIIOYATEIH W DJIEKTPUUYECKUE
MPOBOJKM BBIMOJHEHHBIX PA3JIMYHBIMUA CHOCOOAMH, YTO SIBJISIETCS aKTyaJbHBIM
MOMEHTOM B  o0OylacTh  o0ecnedyeHus MOXKApPHOM  0€30MacCHOCTH  SKHIIBIX

1 OOILECTBEHHBIX 3/TaHUH.

[T=2772C]

Pucynok 22. [Tpumep oOHapy’eHUs OKAPOOMACHOTO pa3orpesa 00JITOBOIO
KOHTAKTHOT'O COECTMHEHUS

C mnoMOUpI TEIUVIOBU3MOHHOW JIMATHOCTUKH BBISBISIOTCS KOHKPETHBIE
neeKTHble MeCTa, TJI€ 3a4acTyl0 JOCTaTOYHO 3aTSHYThb, 3aUYUCTUTh, 3AMEHUTH
OO0JITOBOE COEAMHEHNE WIN NIEPEPACIIPENEIUTD HAIPy3Ky U 1e(heKT OyIeT yCTpaHEH.

JlommyckaeTcsi UCTI0Ib30BaTh IPYrue METOAUKH TEIJIOBU3MOHHOM JUArHOCTUKH,
eciii 00JacTh MX NPUMEHEHHUS COOTBETCTBYET OO0JACTH MPUMEHEHMs] HACTOSLINX

METOAUYECKUX PEKOMEHIAIIHH.
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B kauecTtBe KpuTEepHEB OLEHKH MOXapHOH O€30MaCHOCTU BJIEKTPUUYECKUX
U3JEIUA  MOXET ObITh NPUHATO 3HAYEHHME TEMIIEpaTypbl WM IPEBBIIICHUS
TEMIIEpaTypbl, YCTAHOBJIEHHOE B CTaHAApTax Ha KOHKpeTHoe u3nenue. Kpome Toro,
KPUTEPUU OLIEHKH MOXKapHOW OE€30MacHOCTH MpPHU TEIIOBU3MOHHOW JMAarHOCTUKE
IIPUBEJICHBI B METOIMYECKUX PEKOMEHIausX [6].

JlnarHoctuka aJeKTpOOOOPYIOBaHUS TEIJIOBBIM METOJIOM HEpa3pyIIarolIero
KOHTPOJIA (TEIUIOBU3UOHHAS IMarHOCTUKA) JOJKHA IPOBOAUTHCS OpUrafoi HE MEHEE
2 yenoBeK. Bce unensl Opurajpl JOKHBI OBITh aTTECTOBAHBI IO TEIJIOBOMY METOY
HEpa3pyIIAOIIEro KOHTPoJs. XOTs Obl OAUMH PaOOTHUK JOJKEH OBITh aTTECTOBAH HE
HUKe, 4yem 1o Il kBanupukanroHHOMY YPOBHIO 10 TEIJIOBOMY KOHTPOJIIO B CUCTEME
Pocrexnanzopa.

JUis  1poBeNeHUs TEIJIOBU3MOHHOM JMAarHOCTUKM MOTYT IPUBJIIEKATHCA
CTOPOHHUE OPraHU3aLMU, AKKPEIUTOBAHHBIE B YCTAHOBICHHOM ITOPSIIKE HA TEIJIOBOM

METO/1 HEpa3pyLIAIOIIEro KOHTPOIS.
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