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YaseBa C.H., Cemenona K.B.

Mertoauyeckue  peKOMEHJAIMU [0  OpraHu3alldd  CaMOCTOSATEIbHOW  pabOoThI
oOyuvarormuxcst mo guctuiuinHe «llokapHast 6€30MacHOCTh 3JIEKTPOYCTAHOBOKY 10
cnenpanbHocT  20.05.01 «llokapnas Oe3omnacHocTh» — HMBaHoBO: IIBaHOBCKas
noxkapHo-crnacatenbHas akagemus ['TIC MYC Poccun, 2018. — 66¢.

MGTOI[I/I‘ICCKI/IC PCKOMCHIAAINU COACPKAT COBCTHI IO INNIAHHUPOBAHUIO U OPTraHU-
34l BPCMCHHU, HGO6XOIII/IMOFO Ha U3YUYCHHUC NUCHUIINIMHBI; IMOXKCIAHUA 110 U3YUCHUIO
OTACJIIBHBIX TCM KypcCa, pCKOMCHIAIUU IIO pa60Te C HHTepaTypOﬁ; COBCTHI IIO IIOAT O-
TOBKC K HpOMC)KYTOqHOﬁ aTTcCTaluu.

© ®I'bOY BO «IBaHOBCKas MOKapHO-CIIacaTeNIbHAs aKaJeMus
I'TIC MYC Poccuny, 2018
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BBEJIEHUE

[lenp wu3ydeHHs TUCHUIUIMHBI COCTOMT B (DOPMUPOBAHMU TEOPETUUYECKUX
IpPEACTaBICHUNA 0 MeTo/ax oOecreueHus MoKapHOil 6e3011acHOCTH 3JIEKTPOYCTaHOBOK,
yCTPOMCTBAX M MPHUHIIMIAX pabOTHI amnmapaToB 3aIUTHI, OCOOEHHOCTEW MPUMEHEHUS
MOJIHME3AIUTHl M 3allUThl OT CTAaTUYECKOTO dJIEKTPUUYECTBA, KiIaccu(uKaiuu
MPOM3BOJCTBEHHBIX 3AaHUM U TMOMEIIEHUN MO B3PHIBOOMACHBIM U IMOKAPOOMACHBIM
30HaM, O METOJMKE BbIOOpa AMEKTPOYCTAHOBOK JIJIsI B3PHIBOOMACHBIX U MOKaPOOMACHBIX
30H, TOATOTOBKA CHEIMAJMCTOB K YYacTHUI0 B OpraHU3allMOHHO-YIPAaBICHYECKOM
JesITeTbHOCTH.

OobbekTamu MpoheCcCHOHAIBHON AEATEeIHHOCTH 00YUYaIOUIMXCs, OCBOUBILIMX JIUC-
iy «IlojkapHas 6€30MacHOCTh 3JIEKTPOYCTAHOBOKY, SIBIISIOTCS:

- 0011IHe MPUHIUIIBI O0EeCTIeYeHHS TTOKAPHOM 0€30MaCHOCTH 0OBEKTOB 3aIUTHI;

- CUCTEMBI 00€ecIIeYeHHsI T0KAPHOU 0€30IaCHOCTH OOBEKTOB 3aILIUTHI.

[Tpn WM3ydeHUH MUCHUIUIMHBI TUIAHUPYETCS MPOBEICHUE JICKINN, MPaKTHYECKUX
3aHATHI U 1a00paTOpHBIX paboT. OCHOBHOE yuyeOHOE BpEMsl OTBOAUTCS HA MPOBEIECHUE
MPAKTUYECKHUX U TAO0OPATOPHBIX 3aHATHI.

OBIIME PEKOMEHJAILIMU 1O PABOTE C JIUTEPATYPOH

YMenue pabotath ¢ IuTepaTypor — HeobXxoauMoe kauecTBO. Bam oHo moTpely-
€TCsl HE TOJIBKO B Mporiecce yueorsl BY3e, HO 1 Ha npoTskeHuun Beell Bamel npakTuye-
CKOU JIEATEIIbHOCTH.

Haulonee npeanoutuTenbHa MO TEMHas MOCIEAOBATEIBHOCTh B paboTe ¢ JUTe-
patypoii. Ee MOKHO IpeACTaBUTh B BUJIE CIAEAYIOUIETO MPUMEPHOTO AITOPUTMA!

WM3YYEHUE KOHCTIEKTA JICKIIUH;

U3y4eHUE OCHOBHOM yueOHOI IUTepaTyphl;

npopaboTKa TOMOJHUTETHHOM (Y4eOHON U HAyYHO! ) IUTEepaTyphl.

B xone ureHHs] O4eHb IMOJE3HO, XOTSI U HE 00S3aTeNbHO, JelaThb KpaTKue KOH-
CIIEKThI TPOUYUTAHHOTO, BBHIMMUCKHU, 3aMETKHU, BBIICIISITH HESICHBIE, CJIOKHBIC JJIsI BOCTIPU-
ATHUSI BONPOCHL. B 1eNsiX MposICHEHUs TOCIIEIHUX HYXKHO 00paliarhcsi K MpernojaBare-
mo. [lo 3aBepiieHnN U3yYEeHHs] PEKOMEHIYEMOW JIUTEPaTyphl MOJIE3HO MPOBEPUTH YPO-
BEHb CBOMX 3HAHUI C TOMOIIBIO KOHTPOJIBHBIX BOMPOCOB U TECTOB JJIsI CAMOIIPOBEPKHU.

HacrositensHO pexkomeHayercs u30eraTb MEXaHWYECKOIro 3ay4YMBaHUs Y4EOHOro
Marepuaina. [IpakTrka yOeIuTeIbHO MOKa3bIBACT: CaMbIM 3(DPEKTUBHBIM CITIOCOOOM $IB-
JSIeTCSL HE «3yOpexkay», a TiyO0oKoe, TBOPUECKOe, CAMOCTOSTEIbHOE MTPOHUKHOBEHUE B
CYIITHOCTh M3y4aeMbIX BOMPOCOB. BaxkHO ¢ camoro Havasia u3ydyeHusi y4eOHOTO Mare-
puana TUCIUIUIMHBI Pa3BUBATh TOHUMaHUE (PU3HUECKON CYIIHOCTHU SIBIICHUN, UX B3aH-
MOCBSI3U, MIPEJICTABIISTH, [JI€ 3TU SBJICHUS BCTPEUAIOTCS B PAKTHUKE.

Heobxoaumo BecT CHUCTEMATHYECKYIO Ka)XJIOJHEBHYIO pabOTy Haj JUTEpaTyp-
HbIMH UcTOYHHUKaMHU. O0beM MHGOPMAINK TI0 KypCy HACTOJIBKO OOIIUPEH, YTO UM HE
yaeTcsl OBJIAJIETh B «IOCJEAHUE JTHW)» IMEpel CeCCUel, KaK Ha 3TO MHOI/IA PaCCUUTHI-
BaIOT HEKOTOPBIC yHaIlIUECS.

Cnenyer BocnuThIBaTh B ce0€ YCTaHOBKY Ha IMPOYHOCTh, JOJTOBPEMEHHOCTH
YCBOEHHMs 3HAHMM MO Kypcy. Hamo moMHUTB, 4TO OHU MOTPEOYIOTCS HE TOJIBKO M HE
CTOJIKO B X0J1€ M3YYEHHs JaHHOW AUCIUIUIMHBI, HO — YTO OCOOEHHO Ba)KHO — B TOCIIE-
nytomen npohecCuoOHaIbHOM NeSITETbHOCTH.
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[Ipu pabdote ¢ yueOHOM M HaydHOU JUTEpaTypOr MPUHITUIIUAILHO BAXKHO MPHUHU-
MaTh BO BHHMMaHHe MOMEHT pa3BuTus. Kypc «IloxapHas 0€30MacHOCTh 3JIEKTpOyCTa-
HOBOK», KaK M OOJIBIIMHCTBO JIPYTUX JUCLUIUIMH, HE SIBJIACTCA U HE MOXKET SBISATHCS
HAOOpPOM HEKHX pa3 M HaBCerja yCTAHOBJICHHBIX HMCTUH B TOCIEAHEW WHCTaHIUH.
Hao0opoT, OH MOCTOSHHO Pa3BUBAETCS U COBEPILICHCTBYETCS. B HeM uaeT AuanexkTude-
CKHMU ITPOLIECC OTMUPAHHUSI yCTAPEBLIETO U BOSHUKHOBEHUS HOBBIX MJIEW, B3IJII0B, TEO-
puii. B ycnoBusx yckopsioierocsi ctapenus nHbpopMaluu yuyeOHble U HaydHbIE U3/a-
HUs, TaJIEKO HE BCErJa MOTYT ITOCIIEBaTh 3a HOBBIMU SIBIICHUSIMUA U TEHACHIUSMH, I10O-
POKJIaeMbIMHU TPOIIECCOM HMHHOBAIIMM. YUYEOHYIO JIUTEPATypy HEBO3MOXKHO, JaXKe IO
YUCTO TEXHUYECKUM IPUYMHAM, HE TOBOPS YXKE O APYIrHX, €KErogHO OOHOBIATH U TIe-
peusnaBaTh. B cBS3U € 3TUM B JIUTEpaType MO Kypcy 00yUYaromUMCs MOTYT BCTPEUaThCs
MOJIOKEHHMSI, KOTOPBIE YK€ HE BIIOJIHE OTBEYAIOT HOBBIM TEHJIICHLIMSAM pa3BUTHs. B Ta-
KHUX CIIy4asiX CIIELYET, IIPOSBIAd HY)KHYI0 KDUTUYHOCTh MBICJIU, ONIMPAThCs HE HA yCTa-
pEBLIME WAEH TOTO WM JIPYroro M3JaHus, Kak Obl aBTOPUTETHO OHO HU OBLIO, a Ha
HOPMBI, BBITEKAIOIIUE U3 COBPEMEHHBIX U3/IaHUN, UMEIOIINX OTHOLIEHNUE K N3y4aeMOMY
BOIIPOCY.

Hakonen, oOy4Jaronuiicss 00si3aH 3HaTh HE TOJBKO JINTEPATYPY, PEKOMEHIYEMYIO
B JJaHHOM MTOCOOWH, HO ¥ HOBBIE, CYLIIECTBEHHO BAJKHBIE U3JIaHUS 10 KYpCY, BBILIEAINE
B CBET I0OCJIE €ro MyOINKalUH.

KpoMe OCHOBHOM M JONOJIHUTENBHOW JIUTEPATYPBI, NPUBEICHHOW HHXKE, NPH
U3YYEHUU JUCUUIUIMHBI PEKOMEHIYETCS HCIIOJIb30BaTh HH(GOPMAlMOHHBIE MHUCHMA,
Hay4yHbI€ U3/1aHusl, COOPHUKH MTyOJMKalMi HayYHBIX KOHPEPEHUUH U JIp.



CIIMCOK PEKOMEHJIOBAHHO JIUTEPATYPBI
a) OCHOBHas JuUTEpaTypa
1. HazaperaueB A.H. Tloxapnast Ge3omacHOCTh anekTpoycTtaHoBok / A.H. Hazaperues,
C.H. XKupotsiruna, B.A. I'pynues; [log pen.M.A. Manoro u A.H. HazapeiueBa: - Ba-
HOBO.: MIBanoBckuii uuctutyT I'TIC MYC Poccun, 2010.-700c.
2. Hukudopos A.JL., Kusorsaruna C.H., YueOnoe nocobue «Iloxapnas 6e301m acHOCTh
ANEKTPOYCTAHOBOK (IIJII CaMOCTOSITEILHOTO HM3Y4YEHUs AUCIUIUIMHBI)» sl 00ydaro-
mmxcest mo 3aouHoil popme oOyuenus crnenuaibHocTh 280705 «Iloxkapnast Oe3zomac-
HocTb»— MBanoBo: MBanoBckuit uHCTUTYT ['TIC MYC Poccun, 2014.-169 c.
0) TONOTHUTEIbHAS JTUTEepaTypa
1. Yepkaco B.H. OGecneyenue moxapHOi O€30MaCHOCTU 3JIEKTPOYCTAHOBOK:
yueoHoe nocobue / B.H. Uepkacos, B.1. 3pikoB.-M. OO0 «131-B0 [Toxknayka», 2010.-
406c¢.
2. Huxudopos A.JIL, Xusorsaruna C.H., [Tanes H.M., Borman JLII. DnextponHoe
yueOHoe mnocobue «llokapHas O0€30MacCHOCTh 3JEKTPOYCTaHOBOK» — HBaHOBO:
NBanoBckas noxapHo-cnacarenpHas akagemus ['TIC MYUC Poccun, 2016.Ha3zapsrues
A.H. TIloxapHass 0€30MaCHOCTh DJJIEKTPOYCTAaHOBOK (JIa0OpPaTOPHBIA MPAKTUKYM):
yueOHoe nocodue A.H. Hazapsiues, C.H. XKuBotsruna, A.C. ®enopunoB. - BaHOBO:
OOHMU UsHU I'TIC MYC Poccun, 2012.-166¢.
3. Hazaperue A.H. Metonbl u cpexnctBa oOeclieyeHUs: MOXKapHOM 0€30MacHOCTH
anekTpoobopynoBanus: ydeOHoe mocobue A.H. HazaperueB, M.A. Mansiii, M.B.
benoycos, C.H. Xupotsaruna, A.W. Tamkubaen. - CII6. «CeBepHas 3Be3na», 2011.-
188c.
4. HazaperueB A.H., Xuporsruna C.H., Huxmudopor A.JI. YduebHoe mnocobue
«[loxxapHasi 0€30MaCHOCTb 3JEKTPOYCTAHOBOK (AJI1 CaMOCTOSITEIBHOTO U3YyYEHHUS
JTUCIUTUINHBI)» JUIsi OOydYaroIuXcs MO 3a04HOM (opme 0OydeHUus CrenualTbHOCTh
280705 «Iloxapnas Oe3omacHocTb»— HMBanoBo: MBanoBckuit mHctutyt ['TIC MUYC
Poccuu, 2014.-169 c.
B) HOpMaTHBHAs JUTEpaTypa
5. ®enepanbubiii 3akoH oT 22.07.08 1. Ne 123-®3 «TexHu4eckuil perjaMeHT o
TpeOOBAHMIX MMOKAPHON O€30IaCHOCTHY WWW.garant.ru
6. IloctanoBnenue IlpaBurensctBa Poccuiickoit ®@enepaunu ot 24.02.2010 r. Ne 86
«O0 yTBEpX IEHUU TEXHUYECKOrO perjiaMeHTa O 0e30MacHOCTH OO0OPYIOBAaHUS s
paboThI BO B3pBIBOOMACHBIX CPEIaxy». Www.garant.ru
7. IlocranoBnenue IIpaBurensctBa Poccuiickoit @eneparuu ot 25.04.2012 Ne390 «O
IIPOTHUBOIIOKAPHOM PEKUME» WWW.garant.ru
8. TOCT 12.1.018-93. «CCBT. TloxapoB3pbIBOOE30MACHOCTh  CTATHUYECKOTO
anekrpudecta. O0mue TpedoBaHus». WWWw. gost.ru
9. IlpaBuna TEXHUYECKOW HDKCILTyaTallMd >JIEKTPOYCTAHOBOK moTpedbureneit.-2003.
www.garant.ru
10. CO — 153 - 34.21.122-2003. UHCTpYKILMS O YCTPOMUCTBY MOJIHUE3AIIMUTHI 3[JaHUH,
COOPY>KE€HU U TPOMBIIIVICHHBIX KOMMYHHUKAIIMHA. WwWw.garant.ru
11. P 34.21.122 — 87. WHcTpyKuMss 1O YCTPOMCTBY MOJIHUE3AIIUTHI 31aHUU H
COOPYKEHUN. WWWw.garant.ru
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METOJUYECKHUE PEKOMEHJIALIMHA 11O U3YYEHUIO
TEM JUCHUIIJINHBI

Tema 1. OcHOBBI 00ecrieueHHs MOKAPHOH 0€30MIACHOCTH JIEKTPOYCTAHOBOK
Henab: MO3HAKOMUTH O0YYArOUIMXCSI C OCHOBHBIMHM IPHYMHAMH IOKAPOB, MOKa-

3aTb JAHHBIC I10 0c000 YacTBIM IMPpUYNHAaM I10KapOB OT 3JICKTPOYCTAHOBOK MU HUX IIPOAB-
JICHUAM.

MeToauueckune PEKOMEHIAIUMA 110 H3YICHHUIO TEMbI
I[aHHaH TCMaA JacT O6HII/I€ MNpCACTABJICHUA O IIPUYNHAX BO3HHUKHOBCHUS I1OKAPOB

OT JJICKTPOYCTAaHOBOK.

1.

2.

N

W3yunrte naHHYIO TeMy C MCIOJBb30BaHWEM MaTepuaja JIEKIUM 1 yueOHOH iuTepa-
TYPBI.

3ayuyuTe OINpEeAesIeHUs] OCHOBHBIX MOHSTHI (CM. OMOpPHBIE TEPMHUHBI, CIOBaph Tep-
MUHOB PacIoOJIOKEH B KOHIIE IaHHBIX METOJUYECKUX YKa3aHUM).

O6mue ceenenusa o IlpaBmiax ycrpoiictBa anektpoycraHoBok (IIVD), 'OCTax u
@3 Nel23 «TexHHUECKH perjaaMeHT 0 TpeOOBaHUAX MOKAPHON O€30MacHOCTHY pe-
[JIAMEHTHPYIOIIUX TPEOOBAHMS MOKAPHON O€30MAaCHOCTH ANEKTPUUYECKUX U3IETUI
U DJIEKTPOYCTAHOBOK.

Knaccuduxanus B3psiBoonacHbIx cMeceil. HopMatrBHOE 000CHOBaHME TEXHOJIOTH-
YECKOW cpeibl MPOU3BOACTBA U 30H o [TYD.

OnexTpooOopynoBaHuE U OKpysKaromas cpena. OnacHOCTh B3aUMOAECHCTBUS OKPY-
JKaroulei cpebl U 3JIeKTpooOOpyAOBaHNUS.

DeKTPooOOopyI0BaHHUE OOIIETO Ha3HAYSHHS.

B3pbiBo3amuiiénHoe 351eKTpoo0opy 10BaHHE.

Metonuka onpeneneHuss XapakKTepUCTUKH TEXHOJIOTMYECKHUX CpeA IPOU3BOJCTBA,
000CHOBaHUE B3PHIBOOIMACHBIX U MOXKapoonacHbIX 30H no 1Y 3.

TpeGoBanust K BBIOOPY, MOHTaXY M SKCIUIyaTallMu 3JIEKTPOOOOPYIOBaHUS IS
B3PBIBOOITACHBIX U MOXKAPOOMACHBIX 30H 1o [IYD, @3 Nel23 «Texnuueckunii peria-
MEHT O TPEOOBAHUAX MOKAPHOU OE30ACHOCTH.

Ananuz IIPUYHH II0KapOB OT 3JICKTPOYCTAHOBOK ITOKA3bIBACT, YTO I1O0KAPHLI, BO3-

HUKAIOIIME B pe3yJibTaTe HEUCHPABHOCTH DJICKTPOYCTAHOBOK HWJIM HEMPABUIBHOM HX
AKCIUTyaTaluu, coctaiseT nmpumepHo 30%- 35%. Heob6xoaumo 3HaTh, YTO OCHOBHBIMU
MIpUYMHAMU BO3HUKHOBEHHMS TTOKAPOB SIBJISFOTCS:

- KOPOTKOE 3aMbIKaHHUE;

- neperpysKa;

- OOJbIINE MEPEXO0IHBIE COMPOTUBIICHMUS;

- AIEKTPUYECKUE AYTU U UCKPBI;

- BHUXPEBBIC TOKH.

Kpome Toro, mpuunHoO# noxkapa MOTYT ObITh pa3psiibl CTATUYECKOTO dJIEKTpUYe-

CTBa U Pa3psibl aTMOCHEPHOTO IIEKTPUIECTBA (MOJIHUN).



[Ipy u3yueHuun 3TOM TEMBI CIEAYET 3HATDH, UTO DJICKTPUUECKUE YCTAHOBKHU COCTO-
AT U3 UICTOYHUKOB JIEKTPOIHEPTUH, IJIEKTPOCETEMN, NOTPEOUTENEH, a TAKKe U3 anmnapa-
TOB 3aIIUThI U YIIPABIICHHUSI.

HcTouHnKaMu 3JIEKTPOIHEPTUU B OOJBIIMHCTBE SBISIOTCS T€HEPATOPHI TOCTOSIH-
HOTO U TEPEMEHHOT0 TOKa, JJICKTPOXMMHYECKHUE BJIEMEHTHl. DJIEKTPUUECKUE CETH,
CITy>Kalle Tl Tepeiaudl 371. SHEPTHH K MOTPEOUTENSAIM MPEACTaBIAIOT co00M MpoBoIa
U Ka0enu, IPOKIIAIbIBAEMbIE B BO3AYXE, B 3eMJIe WM MOJ BoAoW. CEeTH MOryT colep-
’KaTh amnmnaparsl JAJid peoOpa3oBaHus 3J1. SHEPTUH (TpaHC(hHOPMATOPHI, BHITPIMUTEIH).

K notpeburensiM 311. SHEPTHUH OTHOCSTCS:

- 3J1. IBUTATENH MOCTOSHHOTO U IEPEMEHHOIO TOKa,

- AJI. TEPMHUUYECKHE YCTAHOBKM (DJI. MEYU, CBAPOUYHBIE arperathbl, OBITOBbIC
HarpeBaTeIbHbIC MPUOOPHI),

- AJI. XUMUYECKHE YCTAHOBKU (3JI. XMMUYECKUE BaHHBI),

- OCBETUTEIIbHBIC YCTAHOBKH.

K anmapartam 3amuThl U yIpaBJIeHUS OTHOCSITCS MarHUTHBIE MyCKATENH, MYCKO-
BBIC U PETYJIMPOBOUYHBIC PEOCTATHI, BHIKJIIOUATENH, PYOUIbHUKH, TPEAOXPAHUTEIH, TETI-
JIOBBIE pEJie U aBTOMATHI.

[To>xapHass omacHOCTh 3JIEKTPOYCTAHOBOK OOYCIABIMBAETCA HAIMYHUEM 2oproueli
cpeobl B BUJE W3OJSIUOHHBIX MaTEpHaloB MPOBOJOB, kKadesel, 0OMOTOK 3JI. MalllMH,
Pa3JIMUHBIX YCTAHOBOYHBIX J€Tajeil M KOPITYyCOB allapaToB, BBIMOJHEHHBIX U3 TOPIO-
YUX MaTE€pPUaJOB, a TAK)KE HAJTUYMEM TOPIOYMX MaTepPUaIOB BOJIU3H 3J1. YCTAHOBOK.

Kpome Toro, 311. yCTAaHOBKM MOTYT HaXOJUTHCS U KCILTYyaTUPOBATHCS BO 83Pbl6O-
onacHoti cpede, co3naBaemort I'T u mapamu JIBXK, a Tak >ke HEKOTOPBIMHU B3pPBIBOOIIAC-
HBIMU MBUISIMU.

Hpyrum (pakTopoM, XapaKTEpU3YIOIIUM IOKAPHYIO OIMACHOCTH 3JI. YCTAaHOBOK
ABJISIETCSA HAIMYUE UCOYHUKA 3AHCUSAHUSL.

K HuMm otHOCSTCS:

- HCKPBI U YT, BOZHUKAIOIIUE MPU HOPMATBHOM PEKUME PabOTHI AJIEKTPU-
YECKUX MalllH;

- HCKpEHUE, BOZHUKAIOIIEE TTPU aBaApUAX U HEUCIIPABHOCTSX;

- JyTa, BO3HUKAIOIIAs NpH dekTpocBapke u K. 3.;

- TEIUI0, aKKyMYJIUPOBAHHOE B PA3JIMYHBIX YACTAX AJIEKTPOYCTAaHOBOK;

- HMCKPEHUE, BBI3BAHHOE 3apsilaMU CTaTHYECKOrO AJIEKTPUUYECTBA U BTOPHUY-
HBIM MIPOSIBIICHUEM MOJIHHH.

Kak BUIHO W3 BBINIE HU3JIOKEHHOTO JJIEKTPOYCTAHOBKHU TMPEICTABISIOT COOOM
OOJBITYI0 TOXKAPHYIO OmacHOCTh. [loaTtomy Oymymum paGotHukam oprado ['TTH
BKHO 3HATh MPUYUHBI TTOKAPOB OT JICKTPUUECKOTO TOKA JJIsi pa3pabOTKU MPOTHUBO-
MTOYKAPHBIX MEPOIPHUITUH.

bonbiioe 3HaUYeHWE MMEET 3HAHUE ACHCTBYIOIIMX HOPMATHUBHBIX JOKYMEHTOB,
peayCMaTPUBAIOIIUX BOIPOCHI TTOKapHOM 0€30MacHOCTH.

Ctporoe BBITIOJIHEHUE MPABUIT TTOKAPHOU O€30MaCHOCTH U MPABUII DKCILTyaTaIluu
MPAKTUYECKU MOJTHOCTHIO UCKITIOYAIOT BO3MOKHOCTh BOBHUKHOBEHUS TT0KapOB.

[IpumeHeHue >aeKTpoOOOpYAOBaHUs OOYCIaBIMBACTCS TE€M, YTO SKCILTyaTarus
€ro OCYIIECTBISECTCS B PA3IMYHBIX YCIOBUSIX OKPYKAIOUIEH CPEebl: B )KAPKUX, CHIPHIX,



NBUIBHBIX U T.M. yclioBUsIX. [1o aTOMy, npexae 4eM yCTaHOBUTh KaKOe-TO 3JIEKTPO00o-
pyJ0BaHHE, HEOOXOUMO U3YUHUTh Ty CPEAY, B KOTOPOH OHO Oy/IET HKCILTYyaTHPOBATHCA.

TpebGoBanus K BBIOOPY SJEKTPOOOOPYAOBAHUS, K WCIOJHEHHUIO €r0 3alUTHBIX
00o0JI0ueK AJi1 00ECeueHus: ero HOpMaabHONW pabOThI CTPOTO PErIaMEHTHPYIOTCS HOP-
MaTUBHBIMU JAOKYMeHTamHu: [IpaBuiiamu yctpoiictBa 3iekrpoyctaHoBok (II'Y 3), I'O-
CTax wu HIIb, ®3 Nel23 «TexHudeckuii periiaMeHT O TPEOOBAHHSIX TOKAPHOU 0€3-
OIACHOCTW.

OCHOBHBIM HOPMAaTHUBHBIM JIOKYMEHTOM IPHU BBIOOPE ANEKTPOOOOPYIOBAHUS SBIISIETCS
[1yo.

[1YD npenycmaTpuBaeT KiacCU(PHUKAIMIO MOMEIICHUNA IO YCJIOBUSIM BIUSHUS
BHemHen cpenbl. CornacHo I1YD pasnen 1, rinaBa 1.1. Bce nmoMenieHust B 3aBUCUMOCTH
OT BO3JICHCTBUS OKPY>KAIOIIEH Cpe/ibl Ha AIIEKTPOOOOPYI0BAHUE TOIPA3ICISAIOTCS & CY-
XH€, BIXKHBIE, ChIPbIE, 0CO00 CBIPBIC, KapKUE, MbUILHBIE U TTOMEIICHUS] C XUMUYECKU
arpecCUBHOM CPEIOM.

BHemnsis cpega akTUBHO pa3pylliaeT 3JEKTPOYyCTaHOBKU. UTo Obl BHYTpEHHHE
YaCTH AJIEKTPOYCTAHOBOK OBLIM 3aIMIIEHBI OT BHEIIHUX Cpell 00OpPYIOBAHUE JTOJKHO
MMETh 3allUTHBIC 00O0JIOYKH.

B nomenieHusx ycTaHaBIMBAETCS OOLIEIPOMBIIUIEHHOE AJIEKTPOOOOPYI0BAHUE C
MapkupoBkor I[P, B 3aBHCMMOCTHM OT KIIMMAaTHYECKHX YCIIOBUHM M YCIOBUU OKpYKa-
IOLEH Cpenbl, UMEIOUIEE Pa3HYI0 CTENEHb 3alIUThl OT MPOHUKHOBEHHS BHYTPb DJICK-
TPOOOOPYIOBAHMUS TBLIIH, TBEPJIBIX MIPEAMETOB U BJIATH.

Bri6op ANEKTPOABUTATENEH TUISt MIOMEILEHU, rae OTCYTCTBYET
II0’KAPOB3PBIBOOIIACHASI CpElla, OCYLIECTBISETCS B cooTBercTBHM ¢ .5.3. IIYO.
Bb1O0Op 9JEKTPOCBETHIIBHUKOB U allapaToB  YOPABJICHHUS OCYHIECTBISETCS B
COOTBETCTBHH C TpeOoBaHUsIMU pazzena 6 [TYD.

KpoMe HemocpencTBEHHOTO BO3JICMCTBHUSI OKPYXKAKOIIEH Cpelibl, BO3MOXHO BO3-
JeWCTBUE Ha DJIEKTPOOOOPY0OBAHUE CPE/l, YUACTBYIOIIUX B TEXHOJOTHUUECKOM TPOIIeC-
ce, B TOM 4HCJI€ TBEpAbIC, MbIJICOOPA3HBIE U )KUIKHUE TOPIOYNE BEIIECTRA.

[IpocTpaHCTBO BHYTPU M BHE MOMEILIEHUM, B MpeJIesIaX KOTOPOTro MOCTOSIHHO WU
MEePUOANYECKHA 00paIllatoTCsa roprovre (cropaeMblie) BEIIeCTBa U B KOTOPOM OHU MOTYT
HaXOJUThCS MPU HOPMAJTIBHOM TEXHOJOTHMUYECKOM MPOIECCe WU MPU €ro HAPYIICHUIX
Ha3bIBAIOTCS MOKAPOONacHOi 30H0H (11.7.4.2., [TYD).

Kinaccuduxanus moxapoornacHsix 30H npuBeaeHa B [1YD r.7.4. n.7.4.3. — 7.4.6.
u B @3 Nel23 «TexHudeckuil peraaMeHT O TpeOOBaHUSX TOXKapHOW Oe30MacHOCTH
ri.5, cr. 18.

DnexkTpooOopyAOBaHUE TMPU HOPMAIBHOM  paboTe CHocOoOHO HarpeBaThCs,
UCKPUTh W OKAa3bIBaTh JIPyrOo€ HETaTUBHOE BO3JICHCTBHE HA OKPYKAIOIIYI0 Cpey.
[ToaTomy m1000€  25IeKTpOOOOpYIOBAaHWE, C TOYKH 3pEHHUS] BO3JCHCTBUS Ha
OKPY’KAIOUIYIO CPEY CIEYET PACIIEHUBATh KAK UCTOYHUK BOCILIIAMEHEHUS.

Cornacio tmmaBel 7.4. IIYD B mno)apoomacHBIX 30HaX MPUMEHSAETCA
ANEKTpooOOpyIOBaHUE OOIIEro Ha3HAYEHMs, C COOTBETCTBYIOUIMMH 3alllUTHBIMU
000JI0YKaMH, HE TTO3BOJISIOIIMMHU BOCIIAMEHSATh OKPY>KAIOIIYIO TOPIOUYYIO Cpely.

KonkpeTHas creneHb 3allUTHOM OOOJIOUKH 3JIEKTPOOOOPYAOBAHUS IS KaXKI0U

M0’KapooIacHor 30HbI onpeaensercs no [1YD, B coorBeTcTBuu c ri.7.4.
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- Onekrponsurarenu 1.7.4.15., tabn.7.4.1 I1Y 2.
- DnekTpudeckue anmaparsl U npubopsl 11.7.4.20., Tadn. 7.4.2 ITYD.
- DnektpocBeTWIbHUKY 11.7.4.32., Tabn. 7.4.3 IIYD.

AnropuTM  BBIOOpa  3aMUTHBIX  00OJOYEK  BJIEKTPOOOOPYIAOBAHUS IS
M0>KapOOTACHBIX 30H MPEICTaBJICH Ha cxeme 1.

Oco0yr0 0OmacHOCTh MPEACTABIAIOT TOXKaphl Ha MPEANPUATHSAX C  IMOXKapo-
B3PBIBOOITACHOU CPENIOM.

TexHonornueckue mporecchl ¢ BO3MOXHON ONAaCHOCTbIO BO3HMKHOBEHHMS B3pbIBA
WIM TI0Kapa B TaKuX, HalpuMep, B OTpacisuX, Kak HedTe- WM ra3ooObIBarouiasi,
He(pTEXUMHUYECKasl, XUMHUUYECKAs,, MyKOMOJIbHBIX U T.[., TPEOYIOT ONpee/CHUs TeX-
HOJIOTUYECKUX OMACHBIX 30H C BO3MOYKHBIM HaJUYMEM B3pPHIBOONIACHBIX CMECEH ro-
prounx rasos, napos JIB)K u menkoaucnepcHeIx roprounx neuiei. [lonarue «B3pbIBO-
oracHas 30Ha» B «IIpaBuiiax yCTpOWCTB 3JIEKTPOYCTAHOBOK» TPAKTYETCS CIEAYIOIIHUM
0o0pa3oM: B3pbIBOOIIACHAs 30HA — 3TO MOMELICHUE WIM OTPAaHUYEHHOE POCTPAHCTBO
B IIOMEIIEHUH WU HAPYKHOW OOCTAHOBKE, B KOTOPBIX HMMEIOTCS WM MOTYT 00pa3o-
BBIBaThCS B3PBIBOOINIACHBIE cMecU. B aTux 30Hax A obecniedyeHuss Oe30macHOM dKc-
IUTyaTallud  3JIEKTPOOOOPYIOBAaHUS U JIEKTPOTEXHUUECKUX YCTAHOBOK JIOJDKHBI IPH-
MEHATHCSI COOTBETCTBYIOLIME BU/IbI B3PHIBO3AIIMTHI.

Cxema 1
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Jl71st TOoro 4TO0BI BRIOpATh COOTBETCTBYIOIIMM BUJ] B3PbIBO3AIIUTHI 3JIEKTPOOOOPY/10-
BaHMs HEOOXOUMO CHauaja KjIacCU(pUUHUPOBATh B3PhIBOOIIACHYIO 30HY.

B3pbiBoomnacHbie 30HBI KJIACCHPHUIMPYIOTCS MO CIAEAYIOUUM HOPMATUBHBIM JIOKY-
MEHTaM:

- [IpaBuna ycTporicTBa 3JIEKTPOYCTaHOBOK TIL. 7.3.;

- @3 Nel23 «TexHnueckuil peraaMeHT 0 TpeOOBaHUAX MOKapHON OE30MMacCHOCTH

ri. 5, cr.19;

- TOCT P 51330.9-99. DnexrpoobopynoBanue B3pbiBo3amuieHHoe. Yacte 10.

Krnaccudukatiys B3pbIBOONACHBIX 30H.;
- T'OCT P 51330.22-99. DnexTpoobopyioBaHUEe, TPUMEHIEMOE B 30HAX, OMACHBIX
10 BOCIUIaMeHeHUI0 roproyeit mpiu. Yacts 3. Knaccudukanus 30H.

Bce anexTpoobopynoBaHue B 3aBUCUMOCTH OT CTENEHU 3alIUTHl OT B3aUMOJICH-
CTBHUSI C OKpYXAIOIIeH Cpemoil TOApa3AesioT Ha JIBa THIA: JIEKTPOOOOPYIOBaHHE
OOIIIeT0 Ha3HAUEHUS M B3PBHIBO3AIIUIIIEHHOE 3JIEKTPOOOOPYAOBaHNUE.

JIeKTPOoOOOpPYyA0BaHME 00Ier0 HA3HAYEHUSI, YCTAHABIMBACTCS HA OTKPBITOM
MPOCTPAHCTBE W BHYTPU MOMEIICHUS, U Ha OOOpYJOBAaHHE AaKTHUBHO BO3ACHCTBYET
BHEIIIHSSI arpeCCUBHAs CpeJia B BUJIE HETOPIOYMX MbUICH, BIarv, TeMIeparypbl BO3IyXa,
XUMHUYECKU aKTUBHBIX BEIIECTB.

B3pbiBo3amnieHHOE 3JIeKTPOO0OPYI0BAHUE, YCTAHABIUBAETCA HAa OTKPBHITOM
MPOCTPAHCTBE W BHYTPH MOMEIICHUM, TIPU 3TOM CaMoO JIEKTPOOOOPYI0BaHNE TEPMUY E-
CKH aKTHBHO BO3/ICMCTBYET Ha BHEUIHNE B3PHIBOONACHBIE TEXHOJOTHYECKUE CPEBI.

«nekmpooodopyoosanue oowezo naznauenus — 31o S0, BBIIOIIHEHHOE 0€3 yueTa
TpeOOBaHUM, crieM(PUIECKUX A1 ONPEEICHHOTO Ha3HAYEHUsl, ONPEACICHHbIX YCIOBHUN
skciutyaTanuu. (Ero tak ske Ha3bIBaroT OOLIEPOMBIIUIEHHBIM )». 11.7.3.24. [TV 3.

DneKkTpooOOpyJ0BaHUE, BBIMOJHEHHOE 0€3 ydeTa crnenupuyeckux TpeOOBaHUM,
XapaKTEPHBIX ISl ONPEIEIEHHON OTpaciy MPOU3BOJCTBA, SIBISETCS JIEKTPOOOOPYHO-
BaHMEM 0011ero HazHayeHus. [IpuMeHeHre ero Bo B3pbIBOONACHBIX 30HAX, KaK MpaBH-
JI0, HEIOMTYCTUMO, TaK KakK 3JIEKTPOOOOPYJOBAaHUE MOXKET UCKPUTh WIIM HArpeBaThCs 10
OIMMACHBIX TEMIEPATYP U ABUTHCS MPUUMHOMN MOKapa WA B3pbIBa.

Ha kopnyc D0 oOmero Haznauenusi corjacHo ['OCT P 50571.17-2000 nanocsT
YCIIOBHBIE 0003HAYCHHUSI.

B MapkupoBky 31eKTpooOOpynoBaHUSI OOIIErO Ha3HAYEHUS BXOIAT :OCHOBHOM
cumBoil — IP «International Protection)» , COOTBETCTBYIOIINNA MEXKIYHAPOIHBIM CTaH-
nmaptam MOK u crenenr 3ammThl 3JIEKTPOOOOPYAOBaHUS OT BO3ICHCTBHS OKPY>KAIOIICH
cpenbl, obo3Havaromuecs AByms mudpamu. [lepas - creneHp 3aluMThl IEpcoHaia OT Co-
MPUKOCHOBEHHUS C TOKOBEAYIIIMMHU U JBHKYIIIMMUCS YacTAMHU U OT MPOHUKHOBEHUSI BHYTPb
00OJIOUKM TBEPIBIX TN M MbUIM; BTopas - creneHp 3alThl OT MPOHUKHOBEHHUSI BOJIBI.
Knaccuduxkaims 3nekrpoo0opyi0BaHus MOKapOB3PHIBOONIACHOCTH U TIOXKAPHOM OMACHOCTH
npusezieHa B - @3 Nel23 «TexHuueckuil periiaMeHT O TpeOOBaHUSAX MOXKAPHOU 0Oe3-
OMACHOCTW» TJ1. 6, ¢T.21, cTeSneHu 3aluThl ANEKTPOOOOPYI0BaHUS TPUBEIAEHBI B TIPHU-
JIOJKEHMU, Ta0II. 4-5;
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HmeroTcss Takue OTpaciM TPOM3BOJACTBA, CBSI3aHHBIE C TEXHOJOTHYECKHUMHU
nporeccaMd, B KOTOPBIX OOpamlaroTcsl BEmIeCTBa, CHOCOOHBIE 00Pa30BHIBATH
B3PBIBOOIIACHBIC CMECH.

Bo B3pBIBOOMACHBIX 30HAX JJIEKTPOOOOPYIOBAHWE JOHKHO HMMEThH 3alUTHBIC
000JIOYKH OT BO3ACUCTBUS OKpYyXKatomen cpeasl (1m.7.3.56., 1.7.3.57.).

Kpome 3ammThl 37eKTpo0o00pyI0BaHMs OT OKPY>KaIOIel cpeslbl BO B3PHIBOOIAC-
HBIX 30HAX OHO JIOJKHO MMETh €IIIe U CIICIIHAIbHBIE CPEJICTBA 3AIIUTHL.
OnekTpoobopynoBaHHE,  KaK MMOTEHIHUAIBHBIH HMCTOYHUK 3KUTAHUSA, MOXKET
BO3/ICHICTBOBATh HAa  B3PBIBOOMACHBIE CPEIbl, BOCIUIAMEHSS HMX, IOATOMY CTEIEHb
3alIUTHBIX O0O0JIOUEK JIOJDKHA YCIOXKHATHCA M UMETh JONOJHHUTENbHBIE CpPEICTBa
3aIIUTHI.

3amuTHbIE 000JI0UYKH B TAKOM 000pPYAOBAHUU IPECIEAYIOT IBE LIEIH:

1.OTnenuTh TEXHOJOTUYECKYIO CPEAY OT MOTEHIMAIIBHOIO NCTOYHUKA 3aKUT AHHS
(BHYTpPEHHSSI MOJIOCTh 3JIEKTPOOOOPYI0BaHUS) METOIOM TOJHOTO U30JIMPOBAaHUS BHYT-
PEHHUX TOKOBEIYIIHMX YacTeH 3J€KTPOOOOPYAOBaHUS TEPMETUYHON 000JIOUKOI;

2.Co3naTh TakoM BUJ 3alUThI, KOTOPBIA MPENSTCTBOBAI Obl BBIXOAY MPOJYKTOB
B3pbIBA M3 BHYTPEHHEW MOJOCTH AJIEKTPOOOOPYIOBAaHUA B HAPYKHYIO TEXHOJOTHYE-
CKYIO Cpeny;

B3prbiBo3amuineHHe 31eKTPO000pPYyI0BaHIe — 3TO AIEKTPOOOOPYAOBaHHE, B KOTO-
POM TIPEAYCMOTPEHBI KOHCTPYKTHUBHBIE MEPHI TI0 YCTPAHESHHUIO WIIH 3aTPYIHEHUIO BO3MOXK-
HOCTH BOCIUIAMEHEHUS OKPYKAOIIeH €ro B3PHIBOOIIACHOHN CpeJbl BCIICACTBHE IKCILTyaTa-
IIUU 3TOTO 000PYIOBAHUSI.

OCHOBHOI 3HaK B3pBIBO3AIIUIIEHHOTO AekTpoodopynoBanus Ex (Explosionproof -
B3PBIBO3AIIMIIEHHBIN) YKa3bIBA€T HAa COOTBETCTBUE 3JIEKTPOOOOPYIOBAHUS CTaHAApTaM
MDO3K.

B cootserctBum ¢ 'OCT P 51330.13-99[7], Texuudeckum periiaMeHToM O TpeOOBaHU-
X TIOXKapHOM Oe3omacHOCTH (T71.6, ¢1.23) 1 I[TYD (11.7.3.31.) B3pBIBO3AITUIIIEHHOE JIEKTPO-
000Opy/I0BaHKE MOIPA3NIEISETCS 110 YPOBHSAM, BUIaM B3PHIBO3AIIUTHI, TPYIIIIAM U TEMIIEpa-
TYPHBIM KJIacCcaM.

Br10opa 31ekTp0000pyA0BaHKS /ISl B3PBIBOONIACHBIX 30H

[Ipu BBIOOpE 2JIEKTPOOOOPYI0BaHMS, 00OPYAOBAHUE JOJIKHO OBITH BHIOPAHO U yCTa-
HOBJICHO TakK, YTOOBI 00€cCIeurnBaIach €ro 3alluTa OT BHEIIHWX BO3ACHCTBUI (HAIpH-
Mep, XUMHYECKUX, MEXaHUYECKHUX, BUOPAITMOHHBIX, TEIJIOBBIX, DJICKTPHUYCCKHUX, BIIAXK-
HOCTH ), KOTOPBIE MOTYT OKa3aTh OTPUIIATEILHOE BIMSHUE HA B3PHIBO3AIIUTY.

Cnegyer mpennpuHUMATh MEPHI, MPEJOTBPAIMIAIONINE TIOMAaHUe TOCTOPOHHUX
MPEIMETOB B OTKPBHITHIC BEHTUJISIIMOHHBIC OTBEPCTUS BEPTHUKAIBLHO PACIOJIOKECHHBIX
BPAIIAONTNXCSI SJIEKTPUICCKUAX MAIIIHH.

YtoOsl n30ekKaTh AIEKTPHUUECKOTO UCKPEHHUS, CIIOCOOHOTO BOCIUIAMEHHUTH B3PBIBO-
OIMACHYIO Ta30BYIO Cpely, HEOOXOIUMO MPEIOTBPATHTH JIFOOYI0 BO3MOXKHOCTh KOHTAK-
TUPOBAHUS C HEM3O0JIMPOBAHHBIMU TOKOBEAYIITUMHU YACTSIMHU, KPOME UCKPOOE30IaCHbIX.
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Jns BeIOOpaA 2JIEKTPOOOOPYIOBAHUS, COOTBETCTBYIOIIETO KJIAcCy B3PBIBOOTIACHOM
30HBI, HEOOX0UMA ClenyIoas nHpopmaIus:

- KJIaCcC B3PBIBOONACHOMW 30HBI;

- TpYIIa B3PHIBOOIIACHON CMECH WJIM TeMIIepaTypa €€ CaMOBOCINIAMEHEHHUS COTIaCHO
5.3;

- TJIe ATO HEOOXOAMMO, KaTerOpHs B3pPbIBOOMACHOU cMecH (cM.5.4);

- CBEJICHHSI O BHEIITHUX BO3CHCTBUAX U TEMIIEPATYPE OKPYKAIOIICH CPEIbI.

- COCTaBJICHHE HOPMBI 3jiekTpoobopynoBanuss mno IIYD u cocraBieHue ero

MapKUPKHUPOBKH:

- Dnextpoasurarenu 1n.7.3.66.,1.7.3.10.
-Animapatsl ynpasieHbs 11.7.3.68.,1.7.3.12.
-OneKTpoCcBeTWIbHUKY 11.7.3.76., T.7.3.11.

AJTOPUTM METOJIUKHU BHIOOPA B3PHIBO3AIIMILIEHHOTO AJIEKTPOOOOPYI0BAHUS

YPOBEHbD BU/I I'PVYIIIIA, TEMIIEPATYPHBIN
B/3AIIINTBI E g B/3ALLINTBI IHHOATI'PYIIIIA KIJIACC
YCJIOBUS CPEBI
2JI.MAIIINHBI
n.7.3.66., r.7.3.10.
JBXulIT
n.7.3.60.
JI1. ATITIAPATBI T.7.3.3.
YIIPABJIEHUMSI
n.7.3.68., r.7.3.11.
B3PBIBOOITIACHBIE
3JI. CBETWJIBHUKH NELIA
n.7.3.76., 1.7.3.12. n.7.3.63. _
T. 7.3.4.

Tembl 10kJ1210B U pedepaToB

1. IloxxapHast OMAacHOCTh KOMIUIEKTYIOIIMX 3JEMEHTOB 3JIEKTPOTEXHUYECKUX
YCTPOWCTB.

2. BepoATHOCTHAs OLIEHKA MOKapOOMacHbIX OTKA30B U 3arOPaHUM B 3JIEKTPOTEXHHU-
YECKUX YCTPONCTBAX.

3. CoBpeMeHHbIE Hay9HO-TEXHUYECKUE pa3pabOTKU HANIPaBIIEHHBIC HAa 00ecrieYeHre
MOKApHOI 0€30MACHOCTHU ANEKTPOTEXHUUECKOTO 000PYAOBaHUS.

4. Buasl B3pbIBO3AIIUTHI B COBPEMEHHBIE MAPKH B3PHIBO3AIIUIIIEHHOTO JIEKTPO-
o0opy10BaHUS;

5. .B3peIBO3amuIieHHOE SIEKTPOOOOPYIOBAHHE TPUMEHIEMOE B OKPACOYHOM TIPO-
U3BOJICTBE;

6. .21eKTpooOOpyIOBaHNE OOBEKTOB CBA3AHHBIX C XpaHEHUEM, ITepepadoTKOM

He(TU 1 HEPTETIPOTYKTOB;
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7. DnekTpooOopya0BaHUE UCTIOIb3YEMOE B Mpolieccax AepPeBOOOPaOOTKHY.

8. DIeKTpoOoOOpyAOBaHHE XUMUYECKHUX 3aBOJIOB.

9. DnekTpoobopyaoBaHUE TIPOIIECCOB HedTEepepabOTKH.
10.21eKTpoyCTaHOBKH TEIJIOIHEPTETUUECKUX OOBEKTOB;
11.9nexTpoobopynoBanre 00BEKTOB XpaHEHUS U pac(hacoOBKU TOPIOYUX TA30B H

JIBX;
12.91exTpoobopynoBaHNEe MYKOMOJIBHOTO MPOU3BO/ICTBA;
13.91exTpo0o6opyn0BaHNE UCTIONB3YEMOE TEKCTUILHOTO IIPOU3BO/ICTBA;
14.91exTpoo60opy10BaHNE MAIIMHOCTPOUTEIHHOTO MPOU3BO/ICTBA;
15.1ToxapHas 6€30MacHOCTh XOJOIUIBHBIX 3JIEKTPOYCTAHOBOK;
16.HopmaTuBHOE 000CHOBaHME MOKAPHOU OE30MTACHOCTH JIEKTPOYCTAHOBOK BOJIO-
POAHBIX CTAHLINM;

Bonpocsl 1j1s1 CAMOKOHTPO.JIs

1. HazoBuTe 0CHOBHBIE HOPMATUBHBIE JOKYMEHThI PErJIaMEHTUPYIOIINE BHIOOD U
DKCILTYaTALUIO AIEKTPOYCTaHOBOK?
OCHOBHBIE IPUYUHBI [T0KAPOB OT 3JIEKTPOYCTAaHOBOK?
B ueMm cocTout onacHocTh KOpOTKUX 3aMbikanuit (K3)?
KaxoBsl mepbl npodunaktrku K3?
B yeM coCTOHUT 0acCHOCTh MEPETPY30K?
KaxoBbl Mepbl Ipo(hUIakTUKU TEPETPY30K?
B dem coctout onacHocTh 00nbIINX nepexoaHbix conpoTuienuii (BI1C)?
KaxoBsl mepbl npodunaktuxu bBITIC?
B ueM cocTouT noxkapHasi ONacCHOCTb JIEKTPUUECKHUX UCKD, AYTH, BAXPEBBIX TO-
KOB‘? Ha3oBuTe Mepbl yMEHBIIECHUS IOKAPHON ONACHOCTH.

OnopHbie TEPMUHBI 110 TEME:

NOKapbl OT 3JIEKTPOYCTAaHOBOK, KOPOTKOE 3aMbIKaHHE, TEIJIOBOE MPOSBIICHUE
AIIEKTPUYECKOTr0 TOKA, EPErpy3Ka, IEKTPUUECKNE JYTU U UCKPBI.

OO N U A WD

TecThl 1151 CAMOKOHTPOJIS
[Tpu KaKOM BHJIE COCTUHEHUS IICKTPOIIOTPEONTENCH YBEIMUNBACTCS TTOKapHas
OTacCHOCTb:
@) npu napaielbHOM CoeOUuHeHUU I1eKmponompedoumerneti
0) npu nociedo08amesbHOM CoeOUHeHUlU dJleKmponompeoumeret

J1;1s1 yMEHBIIICHUS BUXPEBBIX TOKOB HCITOJIB3YIOT CEPICUHUKH TpaHChOopMaTo-
pOB:

a) U3 cniowmoti cmanu

0) U3 HabopHOt TUCOBOU CMAU CO COAMU OUINEKMPUKA

8) Kombunuposanuyro cmanb

KopoTkoe 3aMbIkaHre MOKHO 0XapaKTepU30BaTh KPATKO (PACKPBITh CYIIHOCTD)
a) 3axonom [[coynsa-Jlenya
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0) 3axornom Oma
8) 3aKOHOM IJIeKMPOMASHUMHOU UHOYKYUU

KonudecTBo BBIZICTICHUS TETUIA B POBOHUKE 3aBUCHUT OT:
a) 8eIUUUHBL CONPOMUBTEHUS
0) 6eUUUNHBL NPOMEKAeMO20 MOKA
8) uacmomuol MOKa
2) ceuenusi NPOBOOHUKA

TemmepaTypa okpysKaromiei cpebl BIUSIET Ha:
a) pabouuii MoK yCmaHo8Ku
0) pabouee HanpsdceHue cemu
8) nompebd.seMy0 MOWHOCMb YCMAHOBKU
2) conpomugnenue u30nAYUU

OcHOBHBIC MPUYNHBI BOSHUKHOBEHHSI KOPOTKOTO 3aMBIKaAHUSI:
a) ygenuueHue pabove2o moka yenu
0) noswviuienue paboue2o HanpsHceHus
8) HapyuwieHue u30aayuu

[TapameTp, BIMSAIOMINI HA IEPETPY3KY:
a) yeenuueHue Hanpsdicenue cemu
0) yeenuyeHue cOnpomueieHus: U30AYuUU
8) 6KIIOYEHUE OONOJIHUMENbHBIX INEKMPONPUEMHUKOB

3arpsi3HeHHEe MOBEPXHOCTH 000PYI0BaHUS MPUBOIUT K:
a) Ymenvwenuio nompebd.isemo20 moka om cemu
0) YVeenuuenuro conpomugeneHus U30aaYyuy yCmaHo8Ku
8) Yeenuuenuro nompebasiemozco moka uz cemu
2) Ymenvwenuio conpomuenenus uzonayuu

Bonpime nepexoHbpie COMPOTHBIICHUS 3aBUCSAT OT:
a) Mamepuana npoooHukos
6) Hanpsioicenus cemu
8) Cunwl, colcumaroujelt KOHMaKmol
2) Pabouezo moka ycmanosku
0) Temnepamypul oxpysicaroweti cpeobl

Mepbl IpopUIaKTUKH KOPOTKUX 3aMBIKAHUM B 3JIEKTPOOOOPYAOBAHUU:
a) uckaroueHue OONOIHUMENbHLIX MOKONPUEMHUKOS
0) KOHMPOJIb CONPOMUBTEHUSL US0TIAYUU
8) npumeHenue annapamos 3auunal

2) YCmaHo8Ka usmepumenbHulX npubopos
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Mepbl TpodUITAKTHKY TOXKAPOB OT 3IIEKTPOYCTAHOBOK:
a) uckaouenue OONOIHUMENbHLIX MOKONPUEMHUKOS
0) KOHMPOAL CONPOMUBTEHUSL USOTAYUU
8) npumenenue annapamos 3auumsl
2) YCmaHo6Ka usmepumesibHuix npubopos

VYkaxuTe HOpMaTUBHBIN IOKYMEHT PErJIaMEHTUPYIOIIHMN YCTPOMCTBO 3IEKTPOOOOPYA0-
BaHUSI BO B3PHIBOONIACHBIX U MOKAPOOIACHBIX 30HAX:

a) Ilpasuna nosxcaproii 6ezonacnocmu 6 Poccuiickoi @edepayuu 01-03

0) IIpasuna ycmpoticmea snekmpoycmanogox 11Y3 2006

8) Uncmpykyus no ycmpoticmey MOoIHue3aujumol 30aHUsL U COOPYHCEHUS

AKKYMYJISITOpHas 3apsiHasi CTAHIIMUS TATOBBIX U CTATEPHBIX OaTapeil OTHOCUTCS K 30HE
kiacca 1o I1YD:

a) B-1a.

0) B-1.

8) B-Ie.

2) B-1o.

K kakoii rpymrme OTHOCHUTCS B3PHIBO3AIIUIIICHHOE 3JIEKTPOOOOPYI0BaHHE TTPETHA3HA-
YEHHOE JIJIsl BHYTPEHHEHW U HApYKHON YCTaHOBKHU (KPOME PYAHHIHOTO):

a)l

o) 11

6) Il B

2) Il A

K kakoii 30He kitacca no [IYD oTHOCUTCS MOMEIIeHNE, B KOTOPBIX BBIAEISAIOTCS Ta3bl
wiu napel JIBXX B TakoM KoiMuecTBe M ¢ TAKMMU CBOMCTBAMU, YTO B OHU MOTYT 00pa-
30BbIBATH € BO31yxoM BOC nipu HOpManbHOM pekuMe padboThI:

a) B-1a.

0) B-11.

8) B-1.

Omnpenenuts kiacc 30861 o [TY D pacnonokeHHOW B TOMENIEHUH, B KOTOPBIX MPUMe-
HSFOTCS WJIA XPAHSITCSI TOPIOYHE KUKOCTH C TeMIIepaTypoid Bembliiku 6oiee 61 °C:
a) B-11.

0) B-1.

8) B-1z.

e) II-1.

o) II-111

Knaccudukanus B3psiBoonacHbeix cMeceid ra3oB u napos JIBXK ¢ Bo3ayxom no temmne-
paTypHBIM IPyIIIaM 3aBUCUT OT:

a) memnepamypul 6CHbIUKU,
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0) memnepamypul 60CHIAMEHEHUS,
8) HU3WE20 KOHYEHMPAYUOHHO20 Npeded pacnpoCmpaneHus niameHu,
2) memnepamypol CamoB8OCHIAMEHEHUSL.

C KaKiM ypOBHEM B3PbIBO3AIIUTHI B3PBIBO3AIIHUILIEHHOE AIEKTPOOOOpyI0BaHUE OyAeT
SBJIATHCS O0JIee HAIC)KHBIM:

a) 2

0) 1

8) 0

Knaccudukarius B3pbIBOONACHBIX CMECEH Ta30B M MAapOB C BO3IYXOM IO KaTETOPHUSIM
3aBHCHT OT:

a) memnepamypwvl Ha NOBEPXHOCIU 000PYO0BAHUS

0) om memnepamypol CHLILUKU

8) 6e30nacH020 IKCNEPUMEHMANbHO20 MAKCUMAILHO20 3A30pa

2) Mo KOHYyeHmpayuu 2a308 uiu napos 8 83pbl80ONACHOL CMeCHU.

Ha ocHoBanum dero aiexktpoodopyaoBanue 11 rpynmsl moapa3aesiroTes Mo TeMiepa-
TYpPHBIM KJIaCCaM:

a) memnepamypol CamoB8OCHIAMEHEHUs CMeCU

0) memnepamypsl MieHUsl 8eljecmaa

8) npedenvHoll memnepamypuvl dI1eKmpoooopyo08aHus.

CKOJIBKO BHJIOB B3PBIBO3AIIUTHI MOXKET UMETh B3PBIBO3AIIUIIICHHOE JICKTPOOOOPY/10-
Banue no I1YO:

a) 8

0) 6

8) 7

Onpenenuts Kiiacc 30HbI noMenieHus 1o 1Y HacocHoi cTaHny 1Mo nepekayke OeH-
3UHA PACIIOJIOKECHHOUN B MOMEIICHUH:

a) 11-1

0) B-la

8) B-I2

2) B-1

[Tpu kakux BHUIaX B3PHIBO3ANTUTHI B3PHIBO3AIIUIIEHHOTO IeKTpoobopyaoBanus 11
rpynibl genstes Ha noarpynmst [T A, IT B, IT C.

a)p

0) o

8) q
2)d, i

Kakyto undopmanuio ykassiBaeT BTopas niudpa B MApKUPOBKE 3IEKTPOOOOPYAOBAHUS

0O0IIEr0 HA3HAUECHUS
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a) cmenelsb 3auWuUmsl NEPCOHAIA OM CONPUKOCHOBEHUSL C MOKOBEOYUUMU YACMAMU U
NONnaodanusi 6HYmMpsb 000JI0UKU MEEPOLIX Meil.

0) cmeneHv 3auumol OmM NONAOAHUSL BHYMPb 0O0N0UKU 80ObL.

8) cmeneHb 3auumsl Om ammoc@epHo2o deKmpuiecmaa.

Kakyto nndopmanmio ykassiBaer nepnas nudpa B MapKHUPOBKE AIEKTPOOOOPYI0BAHUS
OOIIIeT0 Ha3HAYEHUS:

a) cmenensb 3auWuUmsl NeEPCoOHAIA OM CONPUKOCHOBEHUSL C MOKOBEOYUUMU YaACTAMU U
NONAO0aHUs BHYMpPsb 000N0UKU MBEEPOLIX M.

0) cmenenv 3auumovl Om NONAOAHUSL BHYMPb 0O0N0UKU BOObL.

2) cmenens 3auumvl 0m ammocgepHo2o INeKmpusecmad.

3apsigHas cTaHUUs OAJJIOHOB C Ta30M MPOMaH PaclojoKeHa B IOMELIEHUH, ONIPEAEIUTh
30HY KJacca no [IYO:

a) 11-1

0) B-la

8) B-12

Bomnpoc 1151 caMOCTOATEILHOI0 U3YYCHUSA
1. OCHOBHBIE IPUYMHBI MTOXKAPOB OT ANEKTPOYCTAaHOBOK. KopoTkue 3ampikanus. boib-
1IME NIEPEXOAHBIE COITPOTHUBIICHUS. DIEKTpUUIECKUE neperpy3ku. Buxpessie Toku. pu-
YUHBI BOSHUKHOBEHUS, BUJIbI, MEPBI MTOKAPHON NPOPUITAKTUKH.
2. [IpyunHbl 3aropaHuil 3JEKTPUUECKUX MPOBOJOB U Kabened, B paclpeaesuTeNbHbIX
YCTPOMCTBAX.
3. [IpuumHbl 3aropaHuii >JIEKTPOABUTATENCH, TEHEPaTOpoB U TpaHCHOPMATOPOB,
B DJICKTPUUYECKUX anmaparax nmycka. [lepexkntouenus, yrpaBiieHus, 3alUTHI.
4. [IpuunHbI 3aropaHuil OCBETUTEIBLHOW alapaTyphl.
5. IlpruuHbl 3aropaHuil OBITOBBIX 3JIEKTPOHArPEBATENbHBIX MPUOOPOB, ANEKTPOTEPMU-
YECKHUX HarpeBaTesIbHbIX MPUOOPOB.

1. Knaccudukanus nomenieHui B 3aBUCUMOCTH OT BO3JIEHCTBUI OKPYIKaIOIIEH
Cpellbl Ha 3JIEKTPOOOOpYAOBaHKE

2. [Toka3zaTenu noxapo- B3pbIBOOIACHOCTH BEUIECTB U MAaTEPUAJIOB;

3. Knaccuduxanusa BOC no kareropusiMm 1 rpynnam;

4. Knaccudukanus noxapoomnacHsix 30H 1mo [1YD u ®3Ne-123«Texuuueckuii pe-
TJIAMEHT O TPeOOBAHUSAX TOKAPHOU 0€30MaCHOCTIY;

5. Knaccudukanus B3psiBoonacHbix 30H 1mo [1YD u ®3Ne-123«Texuuueckuii pe-
TJIAMEHT O TPEOOBAHUSAX TIOKAPHOU 0€30MaCHOCTIY;

6. DnekTpooOopyaoBaHUE OOITIETO HA3HAYCHNS,

7. B3priBozammiieHHoe 371eKTpooO0pyI0BaHUE;

8. Br10op a51ekTpoo0opy10BaHus AJ1sI TOKAPOOTACHBIX 30H;

9. Bri6op a51ekTpoo0opy10BaHus )1l B3PHIBOOTIACHBIX 30H;

OmnopHble TEPMUHBI 10 TeMe «B3phIBO3AMMIIIEHHOE W MOKAPO3AIIUIIEHHOE AJIEKTPO-
o0opy10BaHUEY:
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B3pbIBo3aliuTa Ex, 3amura IP, BUabl B3phIBO3AIINTEI, YPOBEHb B3PBIBO3ALIU-ThI, [PYII-
na, MOATpyINa, TeMIepaTypHbIA KJacc, TeMIlepaTypa caMOBOCILUIaMEHEHHs, Oe3omac-
HBI 3KCIEPUMEHTAIBHBIA MaKCUMaJIbHbIN 3a30p (bOM3), MUHMMaNbHBIA TOK BOCILIA-
menenusi (MTB).

IlepedeHb TUTEPATYPHI U Y4eOHO-METOAUYECKUX MATEPUAJIOB
JJISl CAMOCTOAITEIbHOM NMOATOTOBKH 10 TEMe
a) OCHOBHAas JUTEpaTypa
Hazapsruer A.H. IloxxapHas 6e3omacHOCTb 3iekTpoycTtanoBok / A.H. Ha3zapsl-
yeB, C.H. XuBotsaruna, B.A. I'pynues; [lox pea.M1.A. Manoro nu A.H. Ha3zapsl-
yeBa: - IBanoBo.: BanoBckuit uHCcTUTYT I'TIC MUC Poccuu, 2010.-700c.
Hukudopos A.JIL., Kuporaruna C.H., Yue6Hoe nocodue «Iloxxapnas 6e3om.
ACHOCTb DJICKTPOYCTAHOBOK (/I CAaMOCTOATENBHOTO M3YYEHHS JTUCUUILTAHBI))»
Uit oOyJaronmxcsi mo 3a04Hoit opme oOydenus crenuanbHocTh 280705 «Ilo-
xapHas OezonacHocTe»— MBanoBo: MBanoBckuit uucturyt I'TIC MUC Poccun,
2014.-169 c.
0) TONOJIHUTEIbHAS TUTEpaATypa
UepkacoB B.H. OOGecrnieuenue mnoxkapHOW O€30MaCHOCTH SJIEKTPOYCTAHOBOK:
yuebHoe nocodue / B.H. Uepkacos, B.1. 3bikoB.-M. OO0 «M3xa-Bo [ToxHaykay,
2010.-406c¢.
Hukudopos A.JI., XKusotsruna C.H., [lanes H.M., Borman JL.II. DnekrponHoe
yuebHoe mocobue «IloxapHas 0e30macHOCTh 3JIEKTPOYCTaHOBOK» — lBaHOBO:
HBanoBckass mnoxkapHo-cnacatenbHas akagemuss [TIC MUC Poccum, 2016.
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Tema 2. Ilo:kapHasi 06e30MACHOCTDb 3JEKTPOYCTAHOBOK M 3JIEKTPHUYECKHX
ceTem

Heab: n3yyeHue MoKapHOH OMACHOCTH PA3JIMYHBIX BHJOB 3JEKTPOOOOpPYAOBa-
Husi. TpeOoBaHMs K BHIOOPY 3IEKTPOYCTAHOBOK M AJIEKTPONMPOBOJIOK C YIETOM COOIIIO-
JieHus TpeOOBaHUI MOKApHOW 0€30MacHOCTH.
Meroanuyeckue peKOMEHIALNH 10 U3YYEHUI0 TeMbl

CoBpeMEHHOE PAa3BUTHE JIEKTPOIHEPreTUKU MPUBOJIUT K 3HAUUTEIBHOMY YBEJIU-
YEHUIO KOJIMYECTBA M HOMEHKJIATYphl 3JIEKTPOTEXHUUECKOIO 000pYAOBaHHUSA, TOKOBE-
JOYUIUX 4YacTel, 3JIEKTPUYECKUX MPUOOPOB U annapaToB, NpeJHA3HAYEHHBIX JJIS IPOU3-
BOJICTBA, [I€pelayM, pacIpeIeIeHNs U peoOpa30BaHus AIEKTPUUECKON SHEPTUH, B TOM
YHCJIE UCTIOIb3YEMbIX B IPOMBIIICHHBIX, )KUJIBIX U OOLIECTBEHHBIX 31aHUAX.

DNEKTPOTEXHUYECKOE 00OpPYOBaHHE, TOKOBEAYIIME YAaCTH M DJIEKTPOYCTAHOBKH
MOXHO OOBEAVMHUTH B TPYNIBI O HamOoJiee CYHIECTBEHHBIM IpHU3HAKaM: (YHKIHO-
HaJbHOMY HAa3HAYEHUIO, KOHCTPYKTUBHOMY HCIIOJHEHUIO, TEXHUYECKHUM XapaKTepHu-
ctukaMm U Ap. OCHOBHBIE€ TPYIIIBI 3JIEKTPOYCTAHOBOK OXBATBHIBAIOT MPAKTHUYECKU BCE
MHOT000pa3ue MPUMEHSIEMbIX Ha MPAKTUKE 3JIEKTPOTEXHUYECKUX YCTPOMCTB -3TO Typ-
OoreHepaTopsl U THAPOTrEHEPATOPHI, CUIIOBBIE TPaHC(POPMATOPHI U aBTOTpaHC(HOPMATO-
pbl, KOMMYTAllMOHHBIE AMIapaThl, U3BMEPUTEIbHBIE TPAaHC(HOPMATOPHI TOKA U HAMPSKE-
HUS, paclpe/euTeNbHbIe YCTPOUCTBA, 3JIEKTPOIBUIaTEIN, TOKOIPOBOABI, IPOBOJA U
Ka0enu, OCBETUTENbHAs annaparypa, dJIEKTPUUECKUE anmapaTsl MycKa, MepeKII0UeHMs,
yIpaBJICHUS, 3alIUThI, FIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, JIEKTPOYCTAHOBOUHBIE W3-
JEIHSL.

WMHTEeHCUBHBIA POCT NOTPEOJIEHUS AJIEKTPOIHEPTUU BO BCEX OTPACISAX HAPOJHOTO
X03siicTBa TpeOyeT MOCTOSHHOTO BHUMAHHUS K TOBBIINICHUIO IMOXapo0Oe30MacHOCTH
JIEKTPOYCTaHOBOK.

OCHOBHBIMM NIPUYMHAMH TEXHOJOTMYECKUX HApyLIEHUM B paboTe 3JeKTpooOOpyaoBa-
HUS IPUBOSIINX K BOSHUKHOBEHHIO TIOKAPOB SBISIOTCS:

e (pu3HUECKUIl U3HOC 00OPYAOBAHUS;

® HH3KO€ KaueCTBO TEXHUYECKOI0 OOCITYKMBAaHUS U pEMOHTa 000pYy10BaHUs;

® HeCcOOJII0JIeHHE NMEPUOJUYHOCTH U 00beMa BBIMOIHEHUS MPOYUIAKTUIECKUX Me-

POIIPUATHM;

® HEJOCTAaTOYHBIA YPOBEHb UCIOJIb30BAHUS CPEJICTB OLEHKH TEXHUYECKOTO COCTO-
SIHUSL U TUarHOCTUKU;
OLIMOKHU M HEJOCTATOUHBIN YpOBEHb MOJATOTOBKU ONIEPATUBHOTO MEPCOHAA,
MPUPOTHO-KIMMATHYECKUE BO3/ICUCTBUS;
HEJ0CTAaTKH SKCIUTyaTalluu;
HEOCTATKHU MPOCKTHBIX PEIICHUH, MOHTAKHBIX M CTPOUTEIHHBIX PaboT;
HEJO0CTaTKU KOHCTPYKIIMU U U3TOTOBIICHUS U JIp.
[Ipoananu3upyemM OCHOBHbIE NPUYMHBI U MECTa BO3HHUKHOBEHMSI TEXHOJIOTHUYE-
CKUX HapyIICHUH 3JIEKTPOOOOpPYAOBaHUS C ILEJbI0 MNPEAYNPEKICHUS IO0KapOB OT
AJIEKTPOYCTAHOBOK M OMpPECICHHUs] 00BEKTOB, TPEOYIOMUX HamOoJee MPHUCTATLHOTO
BHUMAaHUS PU MPOBEJECHUH 00CIEIOBAHUN U KOHTPOJIE TEXHUYECKOTO COCTOSHUS.
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[ToxxapHasi OMacHOCTh JIEKTPOABUTATENEeH, TPaHC(HOPMATOPOB, ANEKTPOIPOBOAKHU U
JOPYTHUX BIEKTPOTEXHUYECKUX U3/CINUN B 3HAUUTEIBHON CTENIEHU ONPEAEIACTCS HAAECK-
HOCTBIO AJIEKTPOM30IsUuU. OCHOBHOW XapaKTEPUCTUKOW 3IEKTPOU3OJSLIUU DIEKTPO-
TEXHUYECKUX HU3JICIUN SBISIETCSl €€ DJIEKTpUUecKash MPOYHOCTh, KOTopas (B 3aBUCHUMO-
CTH OT YCJIOBUM SKCIUTyaTalluu U BUJA U3/CIHS) ONPEACIISIETCS MEXaHUYECKOM MPOYHO-
CTBIO, 3JACTUYHOCTHIO, MCKJIOYAIOIIEH BO3MOYKHOCTh OOpa3oBaHUsl OCTAaTOYHBIX [e-
dbopManuii, TpEeIuH, PacCCIOSHUH MO BO3IECHCTBUEM MEXaHHMYECKUX Harpy3ok. OmgHo-
POAHOCTh U MOHOJIMTHOCTb CTPYKTYPBI U30JSILIMU, €€ BBICOKAsl TEIUIONPOBOJIHOCTh HC-
KJIFOYAE€T BEPOSITHOCTh BO3ZHHMKHOBEHHUS! MECTHBIX HAarpeBOB, MPUBOISIIIMX K YMEHBbIIIE-
HUIO JIEKTPUYECKON NPOYHOCTH.

Pa3zpymenne u3omanuy mpoucXoAuT B OCHOBHOM B PE3YJbTAaTE HarpeBa TOKaMH
HArpy30K ¥ BO3JICHCTBUN TEMIEpaTyp BHEITHEH Cpembl, BUOpAii U IPyrux MEXaHH-
yeckux Bo3nencTBuid. [loBeimenne temMneparypsl Ha Kaxasie 8-9 °C B cpeaHem BABOE
COKpAIllaeT CPOK CIIykObl M30suMu. Ha cTapeHne W30JUUU BIUSET U 3JIEKTPUUYECKOE
I0JIE.

[ToxxapHast OTTACHOCTh CUJIOBOTO  3JIEKTPOOOOPYI0BaHUs 00YCIIaBIMBACTCS HAIH-
YreM Toproueld cpefpl B BUJEC H3OJSIMOHHBIX MaTepUaIoB OOMOTOK 3JEKTPUUYECKUX
MAIlIUH, PA3JMYHbIX YCTAHOBOYHBIX JIETAJIEH U KOPIIYCOB almnapaToB, BBIIIOJHEHHBIX U3
TOPIOYUX MaTEepUajIoB, a TAK)KE€ HAJMYMEM TOPIOYMX MATEpHUAIOB BOJIM3U AJIEKTpUYe-
CKMX YCTaHOBOK.

PaccMmoTpum Hanbosee pacnpocTpaHEHHbBIE BUbI CUIIOBOTO O0OPYI0BaHMUS.

Tpancghopmamop— >NEKTPOMArHUTHBIN anmnapar, NpeoOpa3yrolnii NepeMEeHHbIA TOK
OJIHOTO HANPSHKEHUS B TOK JPYrOro HampspKeHHs 0€3 M3MEeHEHUs 4acToThl. [IpuHimn
nercTBus TpaHchopMaTopa OCHOBaH Ha B3aUMOUHIYKIIHUH.

Tpancpopmarop mnpeacraBiser coOOW CIOXKHOE YCTPOWCTBO, COCTOSILEE W3
OOJIBILIOTO YHUCJAa KOHCTPYKTHBHBIX 3JIEMEHTOB, OCHOBHBIMU M3 KOTOPBIX SIBIISIFOTCS:
MarHuTHasi cucteMa (MarHUTOMPOBO/), OOMOTKH, U3OJISIIMS, BBIBOJBI, OaK, OXJIaXKIak0-
1iee YCTPOHUCTBO, MEXaHU3M PETYJUPOBaHUs, 3alIUTHBIEC U U3MEPUTEIIbHBIC YCTPONCTRBA,
TEJIeKKA.

B MarHuTHOW cHCTeMe MPOXOJWT MarHUTHBIN MOTOK TpaHchopMmaTopy (OTcroaa
Ha3BaHUE «MArHUTOMPOBO»). MarHUTONPOBO/I SBJISIETCS KOHCTPYKTUBHOM U MEXaHU-
4ecKo ocHOBOM TpaHchopmaropa. OH BBIMOJHAECTCS U3 OTIACIBHBIX JUCTOB JJICKTPO-
TEXHUYECKOU CTalM, U30JUPOBAHHBIX JIPYr OT Apyra. KauyecTtBo 3JE€KTPOTEXHUUYECKOU
CTaJId BJIMSIECT HAa JOMYCTUMYIO MAarHUTHYIO MHIYKIIMIO U TTIOTEPH B MAarHUTOIPOBO/IE.

ITo crmocoOy oxmaxkaeHus TpaHcHOPMATOPHI JASIAT Ha CYXHE M MacIITHBIC.

VY cyxux TpanchopMaTopoB OOMOTKH M CEPJICUHUK OXJIKAAIOTCS OKPYKAIOIIUM
BO3JyXOM. DTH TpaHCPOpMATOPhl MEHEE I0XKAPOOIACHBIE YeM MAacOHAIOJIHEHHBIE,
T.K B HUX TOPIOYHMM MaTEpHUAJIOM SIBJISACTCS JIUIIb TBEpAas H30JSIUI — OyMa)KHO-
OakeJIMTOBbIE IWJIUHAPHI, a TaKXKe OyMaKHas U XJIOMYaTOOyMa)kHas U30JS1UsT 0OMO-
TOK, IPOMTUTAHHAS JITAKaMU.

TpancdopmaTopsl UMEIOIIME MACISTHOS OXJIAXKICHUE — 3alI0JTHEHBI MUHEPaTbHBIM
(TpancopMaTOpHBIM) MaclioOM KOTOPOE SBJISETCS IMPOAYKTOM IPOOHOM IEeperoHKH
HedTH.
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TpancdopmaTopHoe Maciao 00aTaCT OYCHH XOPOIIMMH JJICKTPOU30JISIITOHHBIMH
cBoMCTBaMH. brmarogaps 3TUM CBOMCTBAM U JOCTYITHOCTH JAaHHBIA MPOAYKT IIMPOKO
MIPUMEHSIETCS HE TOJIBKO B TpaHc(opMaTropax, HO TaK K€ B BBIKIIOYATEIAX, PEAKTO-
pax, peocTtaTax, KOHJIEHCAaTOpax.

Macnsiabie TpaHchopMaTOpbl UMEIOT Psifi MPEUMYIIECTB, HO B TO )K€ BpPEeMsl SIBJISI-
10TCsl 00JIee MOXKapOB3PHIBOOMIACHBIMH, T.K. MAcjoO FOPUT, a Mapbl €r0 B CMECH C BO3-
JIyXOM BOCIUIAMEHSAIOTCS MO IE€MCTBUEM AJIEKTPUUYECKOUN AYTH, UCKP.

Macno HaumHaeT paznaratrbes yxe npu 105°C oOpasys pasnarasich Ha aleTUIICH,
METaH, 3TWIECH, BOAOPOA. Takoe pa3noKeHHe NPOUCXOIUT MPU aKTUBHOM OypJIEHHH U
KUIICHHUH, [P 3TOM CO3/a€TC MOBBIIICHHOE BHYTPEHHEE ABJICHUE HA CTEHKU KOPIY-
ca. ['a3p1, oOpasyromecss Ipyu TEPMUUECKOM paciajie Maciia, MOTYT IPOpPBAaTh CTEHKY
WJIU KPBIIIKY 0aka, M TOTJIa TOpeHUEe Maclia MoJlydaeT MOJHOE pa3BUTHE, MPEBPAIIASICh
B 1oxap. B macisHbix Tpancopmaropax npu neperpeBe 0OMOTOK U MarHUTOIPOBOIA
WU mpu 00pa30BaHUM IJIEKTPUUYECKUX YT U3OJAIMOHHOE MACIO MOXKET BOCILJIaMe-
HUTHCS, IPUYEM BEPOSITHOCTH €r0 BOCIJIAMEHEHUSI BO3pAacTaeT IPU NEpPErpeBe maclia,
HaIlpuMep BCIIEJICTBHE MEPETPY3KU TPaHCHOPMATOPOB.

IleperpeB W BOCIUIAMEHEHHE H30JISIIMU TpaHCHOPMATOPOB BO3HUKAIOT MPHU
Pa3IMYHBIX aBapUNUHBIX SIBICHUSAX, K KOTOPBIM OTHOCSITCS CIEIYIOIIUE KOPOTKUE 3aMbl-
KaHUs, BHYTPEHHUE pa3ps/ibl ¢ 00pa30oBaHUEM DJICKTPUUYECKOU TYTU B Macie, JJIEKTPH-
YECKHE MEPETPy3KH, MEPEHANPSIKECHMUS.

dnexkmpoodsueamens — MallliHa, peoOpa3yromas 3JEeKTPUUECKYIO0 SHEPTHIO B Me-
XaHWYECKYy10. B 3aBUCMMOCTH OT pojia MOTpeOIeMOro TOKa 3JIEKTPOJBUTATENN TO-
pa3AeISItOTCS Ha 3JIEKTPOJIBUTATENN NEPeEMEHHO20 U NOCMOAHHO20 MOKA. INEKTPOIABU-
raTev NEPEMEHHOT0 TOKa JICNISTCS HA ACUHXPOHHbLE, CUHXPOHHbLE U KOJIEeKMOPHbLE.

B coBpemMeHHOI AHEpPreTUKEe HAMETUJIACh TEHJICHIIUS K MOBCEMECTHOMY HUCIOJb-
30BaHHMIO0 ACUMHXPOHHBIX JJICKTPOJBUTATENCH C KOPOTKO3aMKHYTOM OOMOTKOHM poTOpa.
OT0 CBsI3aHO C TPEOOBAHUSIMU HAJICKHOCTH W A(PPEKTUBHOCTU, MPETBABISIEMBIM K
AIEKTPONPUBOAAM MEXaHU3MOB. OcCTallbHbIEC 3JIEKTPOJBUTATENI MOCTENEHHO 3aMEHS-
I0TCSl HA JBUTATEU JAHHOTO THUIIA.

Peoicumvr pabomor snexkmpoosucameneii. J1ns odecriedeHus HOpMajabHON pabOThI
ANIEKTPOABUTATENICH, KaK MPAaBUJIO HEOOXOJAMMO TOAJACPKUBATh HANPSKEHUE B TIpeJie-
nax ot 100 go 105 % HomMuHansHOTO. IIpH HEOOXOAMMOCTH JTOIyCcKaeTcs paboTa dJIeK-
Tpoasurateneil npu HanpstkeHud 90 - 110 % HOMUHATBHOTO C COXPAaHEHUEM MX HOMMU-
HAIBHOW MOITHOCTH.

OTKIIOHEHUE HATPSKEHUSI OT HOMUHAJIBHOTO, YKA3aHHOTO Ha 3aBOJICKON Tabymy-
K€ AJICKTPOJBUTATEISA, BICUET 3a COO0M M3MEHEHHUE €ro Bpallarolero MOMEHTa, TOKOB,
TeMIepaTyp HarpeBa 0OOMOTOK M aKTUBHOM CTalld, YHEPrOAKOHOMUUYECKUX MOKa3aTeseH
- ko3 dunmenta momuoctu u KI1/1.

C yMeHbIIIEHHEeM HaIpsDKEHMS BPAIAIOIIM MOMEHT YMEHBIIAETCS MPOIOPIHO-
HaJIbHO KBaJIpaTy HANPSOKEHUS, CHHXKAETCSl YacTOTa BpaIleHUsS U COOTBETCTBEHHO Ia-
JIaeT MPOU3BOJAUTEILHOCTL MEXAHU3Ma. Y MEHbIICHUE HanpsbkeHus Hrke 90% Homu-
HAJIBHOTO XapaKTEePU3YeTCsl 3HAYUTEIHHBIM YBEIMUYCHHEM TOKOB U HAarPEBOM OOMOTOK.
[ToBbIIeHHE TeMMEpaTypbl HarpeBa CKa3bIBAETCS HA U30JSAIUA OOMOTKH CTAaTOpa, BbI-
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3bIBasl €€ MPEKICBPEMEHHOE CTapEHUE. Y BENMUeHUE HanpskeHus cBbiie 110% HoMmu-
HaJIBHOT'O COIPOBOKIAETCS YBEIMUYECHHEM HArpeBa akTUBHOM CTaju.

PexxuM paboThl py KOTOPOM TEMIIEpaTypa HarpeBa 3JEKTPOABUTATENIS YBEINYU-
BAETCs BHIIIE TOMTYCTUMOM OyeM CUUTAETCS aBAPUIHBIM PEKUMOM PaOOTHI.
ABapuifHbIe PEKUMBI PAOOTHI AJICKTPOIBUTATEIICH BOSHUKAIOT U3-34:

- CHIDKEHUS WJIM YBEJIMUCHMS ITUTAIOIIETO HAMIPSKEHUS IPU HOMUHAIBHON HArpy3Ke
Ha BaJy,

-YBEJIMYEHUU HArPY3KH HA BaJLy BHIIIE HOMUHAIBHOM,

-00pBIBE 0JTHOM (a3bl,

-CHIDKEHHUU MEXKBUTKOBOT'O COIPOTHUBIICHUS U30JISIUNA CTATOPHBIX OOMOTOK;

-YXyAUIEHUH BEHTUJIALNH,

- YBEJIMYECHHUH YMCJIA BKIFOYEHUH BBIIIE TOITYCTUMOTO.

bonbioe 3HaUYeHWE MMEET 3HAHUE ACHCTBYIOIIMX HOPMATUBHBIX JOKYMEHTOB,
Ipe1yCMaTPUBAIOIINUX BOIPOCHI MOXKAPHOK O€30MaCHOCTH.

Ctporoe BBIIIOJHEHUE MTPaBUJI MOKApHOM 0€30MaCHOCTH MOYTH BCErJa UCKIK0Ya-
€T BO3MOKHOCTh BOBHUKHOBEHHUS TT0KaPOB.

ITo:kapHasi OMACHOCTH OCBETHTEJIBLHOI0 3JIEKTPOO0OPY10BAHUS

OceemumenvbHuiM 21eKmMpooOopy0osaHuem Ha3bIBA€TCA AIEKTPOOOOPYI0BaHUE, B
KOTOPOM 3JIEKTpHUYECKasi JHEPTHUsl TPeoOpa3yeTcsl B SHEPTUIO CBETA.

[To npunIMIy TTpeoOpa3zoBaHUs FIECKTPUUECKON SHEPTUU B SHEPTUIO BUIUMBIX H3-
Jy4YeHUW WMCTOYHHMKHU CBETa JEJSTCS Ha JIBE TPYIIbl: TEIUIOBbIE (B OCHOBHOM JIAMIIBI
HaKaJIMBaHMs) U ra30pa3psiiHble (PTYTHBIE TpyOYaThie JIIOMUHECIIEHTHBIC JIAMITBI HU3-
KOTO JIaBJICHHUSI U PTYTHBIE JIAMIIBI BBICOKOTO JABJICHHSI C UCIIPABICHHOW I[BETHOCTHIO
tuna JIPJI). K mocnenneit rpymme oTHOCSTCS MeTautoranorennsie sgammnsl (JIPU, JIPM3)
U HaTpueBble Jamibl Beicokoro aaieHus ([JIHaT), a Takke molHble 1yroBbl€ KCEHO-
HOBBIE TpyOuaTeie namiibl, Tuna JIKcT (Tonbko 1151 HapyKHOTO OCBEIICHHUS ).

lloxcapnas onacnocms oceemumenbHblx npUbOpo8 00YCIOBIUBAECTCS HAJTUYUEM B
HUX MCTOYHHUKA CBETA, KOHTAKTHBIX DJIEMEHTOB U MYyCKOPETyJIUPYIOIIECH anmapaTypsl
(ITPA) .

OcHOBHasl 4acTh MOJABOJAMMON K HCTOYHUKAM CBETa AJIEKTPUUYECKON HEPTrUU HEMO-
CPEJICTBEHHO TIEPEXOAUT B TEIJIOBYIO, BCJIEICTBHE 4Yero Koyba JIaMIlbl U HEKOTOpbIE
AJIEMEHTBHI OCBETUTEIBHON apMaTypbl HArpEeBaKOTCS JO BECbMa BBICOKOW TeMIEpaTyphbl.
ConpHKOCHOBEHHE HAarpeThIX YacTel, 0COOCHHO K00 Jamn HakanuBanus uiau JPJI (my-
ropasps/iHble JIaMmIbl) (BBICOKOTEMIIEPATYpPHbIE UCTOYHUKHU CBETA), C TOPIOUMMH MaTe-
pUaTaMu MOXET BbI3BATh 3arOpaHue U MoxKap.

[To>kapHyr0 OMAacHOCTh, JIAMIT HAKAJIUBAHHUS TPHUHITO OLEHUBATH BO3MOKHOCTBIO
BO3HUKHOBEHHS TOKapa OT CONMPUKOCHOBEHUS (MJIM OMACHOTO MPUOIMKEHUS) JIAaMITbI U
rOpIOYEro mMaTtepuasia Wil BOSHUKHOBEHUS MOXKapa OT MOMaJaHus Ha OKPY>KaroUIUe ro-
proune mMatepuaibl PACKAJICHHBIX JJIEMEHTOB JIaMIl, 0O0pa3yIOIUXCs MpU ee pa3pyliie-
HUU, pa3pylIeHUE U 3arOpaHne MaTPOHA UM MUTAIOIIUX TPOBOJIOB.
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K ocrnosnwvim npuiduram 36120]9(1HM1/7 oceemumesibHoll annapanmypsl OmHrocsin.

1. IleperpeB OT 3JIEKTPUYECKOrO MpoOOs, 00pa3oBaHUs CIAOOr0 KOHTAKTHOTO CO-
€AUHEHUSA, UCKPEHUSI MEXIY TOKOIPOBOISALIMMHU SJEMEHTAMH MU MECTaMHU C Pa3HbIMU
NOTEHIMAJIaMH1, TOKOBEIYIIIMMH 3JIEMEHTAMU U KOPIIyCaMH B PE3YJIbTATE:

- MEXaHUYECKOTO CMEIICHUS TOKOITPOBOISIIMNX 3JIEMEHTOB JI0 B3aUMHOIO COIPOTUB-
JIEHUS Pa3HBIMU MOTECHIIMAIAMM;

- CHWDKEHHMSI AJIEKTPOU3OJISIIIMOHHBIX Ka4eCTB KOHCTPYKTHUBHBIX 3JIEMEHTOB U 00pa-
30BaHUs B CBSI3U C 3TUM LIETIEN YTEUKH TOKA OT CTapEHMUs, 3arPS3HEHUS IOBEPXHOCTEM,
OT arpeCCUBHBIX BO3/ICHCTBUM;

- 0ca0JeHUs] KOHTAKTHOTO JABJIEHUS M B CBSI3U C 3THM YBEIUYEHHSI IIEPEXOTHOrO
COIPOTHBJICHHSI B MECTAX MOJCOEIUHEHNUS ITPOBOJIOB;

- ocia0JeHUsl KOHTAKTHOTO JAAaBJICHUS U YBEITUUYEHHSI IEPEXOJHOTO CONPOTHUBIICHUS B
MeCTax MOACOECIUHEHUSI HICTOYHUKOB CBETA (B LIOKOJIE, TATPOHE) K MUTAIOIIEMY Hamps-
KEHUIO;

- OKHMCJICHMSI KOHTAaKTHPYEMBIX ITOBEPXHOCTEN M YBEJIMYEHUS IEPEXOJHOTO CONpO-
TUBJICHUS B MECTaX MOJICOCIMHEHMs] UCTOUHMKA CBETa (JIamIl B 1I0KOJIE, IaTPOHE, JIaM-
HoJeprKaTelie) K MUTAIOLIEMY HapsKEHUIO;

- MCIOJIb30BaHNs UCTOYHUKOB CBETA 3aBBIIICHHON MOIIHOCTH, IPUBOJAIIEIO K ITe-
pEerpeBy naTpoHa M pacCEMBarOLLEH apMaTypBl.

2. IleperpeB B 3J€MEHTAaX IyCKOPETYJHPYIOIIEH amnmaparypbl JHOMHUHECHEHTHBIX
samn ¥ ami tumna J[PJI B pesynprare:

- «3aJMNaHus» CTapTepa, IPUBOIALIETO K TOKOBOM MEpErpy3Ke Ipoccers;

- YXYJIEHUS] €CTECTBEHHOTO OXJIAXKIAEHUS (TEMI00TBOJA) KOHCTPYKTUBHBIX 3JIEMEH-
TOB, B YACTHOCTH JIPOCCENIS MPU CHIJIBHOM 3albUIEHHOCTH, HEMPABUIIBHON YCTAaHOBKE IO
MECTY;

- DJIEKTPUYECKOTO Mpo0O0si KOHJIEHCATOpa, MPUBOMASIIETO K TOKOBOM IeEperpyske
IPOCCEIIs;

- «3AJMIIAHUS» CTapTepa, NMPUBOSIIETO K PACILIABICHHUIO AJIEKTPOIOB, MEPErPEBY
LOKOJISI JIAMIIBI U JITAMITOAEPKATEIIS;

- MOBBILIEHHOTO PACCESHUSI MOIIHOCTU B JAPOCCENIEe U3-3a paccialiieHusl KperieHUs
MarHMTHOI'O CEPJICUKa;

- MEXXBHUTKOBOI'O 3aMbIKaHMsI B TpaHchopMaTope JiIsl OecCTapTepHBIX CXEM ITyCKa U
NUTaHUS;

- 3JIEKTPUUECKOTO MPOOO0sI CETEBOTO KOHAEHCAaTOpa B OeccTapTepHOM cxeme MycKa U
NUTaHUS, MPUBOASIIETO K TOKOBOM MEpErpy3Ke Apoccelis U TpaHncpopmaTopa;

- 00pbIBa (Meperopanusi) HUTH HaKajia OJIHOTO U3 AJIEKTPOJIOB JaMIIbl (OT Yero jamia
paboTaeT Kak BBIIPSIMUTENb), IPUBOASIIETO K TOKOBOM Meperpy3ke nepBUYHON 0OMOT-
KU TpaHcpopMaTopa it OecCTapTepHON CXEMBbI ITyCKa U TUTaHUS.

OCHOBHBIMU MEPOIPUITUIMHU 1O CHUKEHHIO MoXapHoW onacHocT [IPA sBisroTcs
NPUMEHEHHE B WX KOHCTPYKIMSIX TPYAHOTOPIOYMX KOMMO3MUIMH, m3rotosieHue [1PA
MOJTHOCTHIO B METAJTMYECKUX 000JI0YKaX, MOBBIILICHHE MOKa3aTeael HaJAe)KHOCTH CTap-
TEPOB U KOHJIEHCATOPOB, ONTUMU3aLMs KOHCTPYKLHMH JIpoccesiell Mo TEMIEPATYPHBIM
peKrMaM, NpUMEHEHHE KOHJEHCATOPOB B KepaMUYeCKHX KoprycaX. D((eKTUBHBIM
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CPEIICTBOM TOBBILLIEHUS MOKapHOU Oe3omnacHocT [IPA siBnsieTcst BBelleHHE B €ro0 KOH-
CTPYKIMIO TEPMONPEIOXPAHUTENICH U TEPMOBBIKIIIOUATENIeH, CpadaThIBAIOIINUX MPU TIpe-
BBILICHUU JOITYCTUMOW TEMIIEPATYPhl KOpIyca APOCCEIS.

[Ipy MpoeKTUPOBAHUM HIEKTPUUYECKOIO OCBEIICHUS HEOOXOJIUMO, YTOOBI BCE OCBE-
TUTEIIbHBIE YCTAHOBOYHBIE AJIEKTpou3aeius (CBeTwiIbHUKY, [IPA, BhIKITIOUATEIH, IITEN-
CEJIbHBIE PO3ETKHU U JIp.) COOTBETCTBOBAJIM CPE/IC MOMEIICHUN U HAPY>KHBIX YCTaHOBOK.
Bnara, nbuie, enkue napsl U ra3bl, HaXOIAIIKUECS B TOMEIIECHUH, HE JOJKHBI OKa3bIBATh
BJIMSTHUSL HAa COCTOSIHME CBETHJIBHMKOB U Jpyroe o0OpyAOBaHME, a UX KOHCTPYKIUS HE
JOJKHA OBITH TPUUMHON MOKapa, B3phIBa U (MIJIH) TOPAKEHUST TOKOM.

B no»xapoB3pbIBOONACHBIX 30HAX MPUMEHSIOT CBETUIBHUKH TOJIBKO C COOTBETCTBY-
IOLIMMU YPOBHEM, BUJIOM B3pPBIBO3ALIUTHl U CTETIEHBIO 3aIIUTHI 000JI0YECK.

[Ipn MOHTaXe W IKCIUTyaTallud HEOOXOJUMO HAJCKHO KPEMUTh apMaTypy CBETUIIb-
HUKOB. MOHTaXX CBETUJILHUKOB PEKOMEHIAYETCS BBINOJIHATH OJJHOBPEMEHHO C IPOKIa-
KOU TpyOONpPOBOJIOB JIJIsl SJIEKTPONPOBOAKUA. CBETHIIBHUKU TOJDKHBI 3apsKAThCS MPOBO-
namMu ¢ Tepmoctorikoit uzomsinuein (Hanpumep, [IPKC unu ITPBC), Tak kak mpu s3KCIuty-
aTaluu UX OOBIYHASI U3OJISLMS MPOBOJOB MEPErpeBaCTCs. DTO MPUBOIUT K KOPOTKUM
3aMbIKaHUAM. Takoil croco0 3apsiiKu TEPMOCTOMKUM MPOBOJAOM HEOOXOIUM TOJBKO JIJIs
TE€X B3PBIBO3AIIUIICHHBIX CBETUJIBHUKOB, Y KOTOPBIX OTCYTCTBYET CHELUHUAIBHOE BBO-
HOE YCTPOMCTBO M 3aBOJICKAs 3apsAJKa P U3TOTOBJICHUU.

Kunaccudpukanusi 1 MAPKHUPOBKA 3JIEKTPOKAOEIbHBIX M3/1eJIHil

IIpo600om - Ha3bIBAETCS OJIMH WM HECKOJIBKO TOJIBIX WJIM U30JMPOBAHHBIX MPOBO/I-
HUKOB, CIIyXallluX JJIS Iepe/ladr 3JIEKTPOIHEPTUHU.

ToxoBemyiue *Kujabl B TPOBOJaX OBIBAIOT MEIHBIC WM alFOMUHUEBHIE. B 3aBucH-
MOCTHU OT KOHCTPYKIIMH MPOBOJIaM MPUCBAUBAIOT MAPKH.

Mapka npoBoga(kabensi) — 3T0 OyKBeHHOE 0003HAaUEHUE, XapaKTepu3yroliee mare-
pyal TOKOTPOBOJSIIMNX KUJ, U3OJISIIIUIO0, CTETIEHh TMOKOCTH M KOHCTPYKIIMIO 3alllUT-
HBIX TTOKPOBOB.

[IpoBoia MapKUpyIOTCS B 3aBUCUMOCTH OT TOT'0, U3 KaKUX MaTE€pHUaIOB BBIMOJI-
HEHBI TOKOBEYIIUE KUJbl. B 0003HaUYeHNU MapKUPOBKHU MPOBOJA MEpBasi OyKBa «A»
O03HA4aeT, YTO MPOBOJI UMEET aJTIOMUHUEBYIO Kuly. Eciu 0603HaueHrEe MapKUPOBKH
MpoBOJia HauMHAeTcsl ¢ Apyrod OykBwl (Hampumep, [IIIB, TIP, TIPIT u np.), To 3TO
O03HAYaEeT, YTO JAHHBIKM NPOBOJ MMEET MEIHYI0 kuiy. [IpoBoma ¢ pe3snHOBOUN M30J1s-
M€ UMEIOT B YCIOBHOM 0OO3HaueHHH OyKBYy «P», CcTOAIIyI0, KaK MPaBUIIO, MOCIIE
oyxBbl «I1» (rpoBo). IIpoBoma ¢ MOMUXTOPBUHUIOBOU U3OJISIIUEH UMEIOT B YCJIOB-
HOM o0Oo03HaueHnu OykBY «B». Mennbie THOKHE TPOBOJA B CBOEM YCIOBHOM 0003HA-
yeHun uMeroT OykBy «I'» (rubkue). CTpyKkTypa MapKUpOBKHU MpuBeeHa. JKUIbI mpo-
BOJIOB UMEIOT CTaHJApTHBIE CEYCHUS U BRIOMPAIOTCS MO HATPY3Ke.

Hazosem nHaumOoliee pacnpocTpaHeHHble Mapku mpoBojoB: 1P, TIB , AIIIIB,
AIIP, ITPTO,TITP®.
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MapkupoBKa 31EKTPUUECKUX TPOBOOB

TBXK 1| M3onsumst O6o10uKa JlonmoJIHUTeILHAST
uHdopmanusi
A - aFoMUHHEBAs IIPOBOJ I1- nonmaTHIIEHOBAS I1- nonmaTHIIEHOBAS I'- ruOkwii
B - mnomuxnopsunmioBas | B - momuxnopBununoBas | C — mns CKpbITOM
--- - Me/IHaA P — pe3unoBas P — pe3unoBas TPOKJIAIKA
H - naiiputoBas H - naiiputoBas T- 7151 IPOKIIAAKH B
TpyOax

®-  damsIioBaHHAS
MeTaJuTYecKast
o6onoukaO -
XJIOIYAaTO-
OyMaxHast OTUTIETKA

IMPUMEP

AIIP
ANOMHHHEBas TOKOBELY1llas KuJjia
[IpoBox

Pesunnosas n3onsius

[1o HAIMYMIO UITM OTCYTCTBUIO B COCTaBE KOHCTPYKTUBHBIX 3JIEMEHTOB 3aIlIUT-
HBIX MOKPBITUI MPOBOJIA AEIATCSA HA TOJIbIE U U30JIMPOBAHHBIE.

['onbIMM - HA3bIBAKOTCS MPOBOJIA, Y KOTOPBIX MOBEPX TOKOMPOBOISAIINX KU OT-
CYTCTBYIOT 3alIUTHBIE WJIHM H30JUpyromue nokpsitus. ['omeie mpoBoga mapok I1CO,
[1C, A, AC u ap. npUMEHSIOTCA KaK MpaBUJIO, JUIsl BO3AYLIHBIX JMHUN 3JIEKTpoIepe-
Jay.

N301MpOBaHHBIMY - HA3bIBAIOTCS MPOBOJIA, Y KOTOPBIX TOKOMPOBOASIINE KUJIIBI
HOKPBITHl M30JISILMEN, a MOBEPX U3OJSILIMU MMEETCS OIUIeTKa M3 XJIOM4aToOyMaXKHOU
NPSKK WA 000JI0YKa U3 PE3UHBI, TJIACTMACCHI JINOO METAINTMYECKOM JIEHThI. M3011po-
BaHHbIE TPOBOJIA MOIPA3AEISAIOTCS Ha 3allUIIEHHbIE U HE3aIUILEHHbIE.

3awuwenHviMy — Ha3bIBAIOTCS U30JUPOBAHHBIE TPOBO/IA, UMEIOLIUE TTOBEPX
ANEKTPUUECKON U30JILUUA 000JI0UKY, TPEIHAZHAYCHHYIO JIJISl TepMETU3AIMN U 3aIUThI
OT BHELIHUX KJIIMMATUYECKUX Bo3aencTBui. K HuM otHOCsATCs npoBoaa Mmapok AITPH,
[TPB/, AITP®. U np.

Hesawuwennvimu — Ha3pIBaIOT U30JMPOBAHHBIE TPOBO/A, HE UMEIOLIUE MOBEPX
AIEKTPUUECKON U30JISAIIUU 3aIUTHON 00004k (ipoBoaa mapok AIIPTO, TTP]I,
AIIITP, ATIIIB, IIIIB.)

Kabenv— xabenpHoe u3aeaue, coaepixkaliee OJHY WU HECKOJIbKO H30JIHPO-
BAaHHBIX XU (IPOBOJHUKOB), 3aKIIOYEHHBIX B METAIIUYECKYIO MM HEMETaJJH-
YeCcKyl0 000JI0YKYy, MOBEpPX KOTOPOW B 3aBUCHMOCTHU OT YCJIOBUU NPOKIAIKU U
AKCIJIyaTallMy HAKJIaJbIBA€TCS 3alIUTHBINA TOKPOB.

Matepuanom TOKOBEIYIINX KU SIBISIETCS — MEJlb U aJTFOMUHUM.
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M3onsumeit sxun B kabensx — pesuHa, [IBX, nponurtannas Oymara, MOJUITHIIEH,
HaWpUT.

3amnuTHas 000JI0YKa — CIYXKHUT JUIS 3aIlUThl U3OJISAIUM KU KaOeas OT JeHCTBUS
CBETAa, BJlard, XUMHUYECKHU arpeCCUBHBIX CPEJ M BBIMOJIHASTCS U3: CBHUHIIA, aTFOMUHUSI,
[1BX, nonusTHiieHa, HAUPHUTA.

IToBepx 3amUTHOM O0OJOYKH JJIS 3aIUTHI OT MEXaHUYECKUX MOBPEXKIACHUN H30-
JSIUUM TIPUMEHSIETCSI OPOHETIOKPOB M3 CTAJILHOM JIGHTHI, MIJIOCKOW WJIM KPYIJION CTallb-
HOH TPOBOJIOKU. BpoHS MpoBoAa 3anuIiaeTes JHKYTOBBIM MOKPOBOM (JKYT — CypoBast
JBHSHAS HUTb, IPONTUTAHHAs! OMTYMHOM MAacTHKOM ).

JI1st TUTaHus AIEKTPOIHEPTUEH MOIITHBIX MTOTPEOUTENCH B «TSHKEIIBIX» YCIOBUSIX U
cpemax, Kak MpaBUiIO, UCIOJB3YIOTCS KaOenu. B 3aBUCMMOCTH OT Ha3HAUYE€HHUS M KOH-
CTPYKIIMU KaOeau MapKUPYIOTCS OYKBEHHBIMH CHMBOJIAMH, pacHIM(poBKa KOTOPBIX
npuBeieHa B Taonuie 3.4.2.

Tabmuma 3.4.2.
MapkupoBKa 3JEKTPUUYECKUX Kademe

TBXK OoboJ10uka N3oasius Bpous IHoxkpos
A - amroMuHHEBas I1- nonm>THICHOBAS I1- monm>THIICHOBAS b- cranmbHas 1eHTa __ - JIDKYTOBBII

B - momuxnopBunmioBas | B - mommxnopeunamioBas | K-kpyrmas mposo- TIOKPOB
__-MenHas P — pe3unoBas P — pe3uHoBas JIOKa I'- noxpoBa HeT

H - naifpuroBas H - naiipuroBas II- mnockast npoBo- B — nonuxnop-

A- ajroMUHUEBas __ - OymaxHas JIOKa BUHHJIOBBIHM

C- cBuHIIOBas -- - OpOHU HET

INPUMEP  ACBBI’

AJIOMHHHEBas TOKOBEAYIIAN KHUIa
CruHiioBas 000104Ka

ITon HXJIOPEHHHIIOBAA H30JIAIHA

EpDHH CTaA/IbHAA JIEHTA
be3 noxkposa (ronii)

Kak BuHO 13 MpUBEIEHHON MapKUPOBKHU KaOeIbHAS MPOMYKIIHUS OTINYAETCS B
OCHOBHOM BHJIOM 3JIEKTPOU3OJSLIMOHHBIX MAaTEPUAIIOB.

OCHOBHBIMHM CBOMCTBAMHU M TapamMeTpaMH 3JIEKTPOU3OJISIIUOHHBIX MaTE€pPHUAJIOB
SBJISIFOTCS: Y/I€JIbHOE 00BEMHOE COMPOTHURICHUE, YACIHHOE TTOBEPXHOCTHOE COMPOTUB-
JICHUE, IUAJICKTPUYECKAs] MPOHULAEMOCTb, JJIEKTPUYECKAs IPOYHOCTh, BIIATOCTOM-
KOCTb, XMMHUYECKasi CTOMKOCTb.

JI71s1 O1IEHKH TTOXKapHOM OMACHOCTH OOJIbIIIOE 3HAUCHUE UMEET HAarPEBOCTOMKOCTh
— CIMOCOOHOCTh MaTEpHasiOB BBHIMIOJHIATHL CBOE HA3HAYEHWE MPU JIUTEITHHOM BO3JEH-
CTBUU pabodeil TeMIepaTyphl.
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HarpeBoCTOMKOCTBIO HW3OJSIIIMM, B OCHOBHOM, OIpPEACNSIETCS JOMYCTUMbIN
HarpeB MPOBOJHUKOB MPH JJIUTEIBHO AOMYCTUMBIX TOKOBBIX HArpy3Kax.

N3BeCTHO, YTO CKOPOCTh PEAKI[MU OKUCIIEHMS 3aBHUCHT OT TEMIEPATyphl, CIEN0-
BaTENIbHO, YEM BBIIIE TEMIIEPATypa, TEM MEHBIIE CPOK CITY>KOBI U3OJISALIUH.

OTHOCUTENBHBIA CPOK CIYXObl HM30JSILHUH OMNPEHEISIIOT 0 SMIIHMPUYECKOMY
«BOCBMUIPATyCHOMY» MPaBHUIy, COITIACHO KOTOPOMY HOBBIIIEHHUE TEMIIEPATyphl MPO-
Bo/HUKA Ha 8 °C CHMKAET CPOK CITY>KOBI €r0 M30JISIHH BJIBOE.

CrapeHne U30JSIUN XapaAKTEPU3YETCS YMEHBIIECHUEM €€ AIMACTUYHOCTH U MeXa-
HUYECKOUN MpoyHOCTH. CIEICTBUEM 3TOTO MOTYT OBITh AJIEKTPUUYECKUIN MPOOOH M30IIsI-
MU U TIOBPEXKJICHUE AIIEKTPOYCTAHOBKH, a MPU HAJTUYUK TOPIOYEH U3OJISIIUM U TOoXKa-
POB3PBIBOOIIACHOM CPEJIbl — MOXKap WU B3PHIB.

OnnuM u3 nmyTed o0ecrnedeHus MoKapHO 0€30MacHOCTH 3JIEKTPOYCTAHOBOK, B
KOTOPBIX MPUMEHSIOTCS KOHCTPYKIMOHHBIE TOJUMEpPHBIE MaTEpHaibl, SBISETCS
o0ecrnieyeHne UX NOHMKEHHOW rOPIOYECTH U HECTIOCOOHOCTH PACIPOCTPAHATH IIaMs.

B nocnenHue roapl pu pa3padOTKe WM yCOBEPUIEHCTBOBAHMU Kalenei, nmpeaHa-
3HAYEHHBIX [JIs SKCIUIyaTallud B KAOEJIbHBIX CETSAX M COOPYKEHUAX OCOO0 OMACHBIX
00bekTOB (ADC, METPOMOJUTECHOB, 3[aHUNA U COOPYNKEHUU C TMOXKAPOB3PHIBOOTIACHOM
TEXHOJIOTHEH, HAa CyJaX, B O(MCHBIX MOMEIIECHUAX U T.[.) K HUM IPEIbABIAIOT OoJiee
YKECTKUE TPpeOOBaHUS 10 COBOKYIMHOCTH MOKa3aTesei moskapHoi 0€30MacHOCTH.

B mapkupoBke kabOenell MOSBWIACH AOIMOJHUTENbHAST MH(GOpMAILHs, XapaKTepH-
3yromias 0€30MacHyI0 dKCIUTyaTalnio KabeabHOW TPOAYKIIMH.

XapakTepuCTUKA COBPEMEHHOM KaOEeIbHOU MPOTYKIIUU

HanmeHoBaHMe nokaszaresis O6o3HayeHre Mapok Kadenen
Hepacnpocrpanenue ropenust Nupexe «HI»
JpMora3oBbleeHNE Nunexc «LS»
Low Smoke
OruecroiikocTh Nunexc«FR»
FireResistance
Koppo3nonHasi akTUBHOCTh TMPOYKTOB JIBIMO- HNunexc «HF»
U Ta30BBLIEICHUS Halogen free
Hu3kast TOKCHYHOCTE IPOYKTOB TOPEHUS Nupexc«LTx»
Low toxicity

INPUMEP:

BBI',.. — FRLS — kabenb cunosoul, o2Hecmouxuil, ¢ MEOHbIMU HCULAMU, C USOIAYUET U

0007104KOU U3 NOJUBUHUTIXTIOPUOHBIX KOMNOZUYULL NOHUNCEHHOU NONCAPOONACHOCMIU.
CoBpeMeHHbIE HOPMATHBHBIC JTOKYMEHTBI COACPIKAT KECTKUE TPEOOBAaHUS K KOH-

CTPYKTHBHBIM MaTepuajiaM BXOJSIIUM B COCTaB DJIEKTPOKAOCTHHBIX W3ACIUN -
TpeboBanwms cT. 141,142 dbenepanbroro 3akona Ne 123 — @3 «TexHudeckuit peraiaMmeHT
o TpeboBanusx noxkapHout 6e3omacHoct» U [OCT P 53315-2009 «KabenbHbie uzme-
usi. TpeOoBaHUS MOKAapHOW OE30MACHOCTH.» KOTOPHIC MPHU3BAaHBI CHU3UTH MOKAPHYIO

OIMAaCHOCTb MMPHUMCHACMBIX KaOebHBIX H3)1€J'IPII71.
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BoabIIMHCTBO MCHONB3YEMBIX paHee MPOBOJOB U Kabesnell UMEerumX 000JI04YKH
u3 oosraHoro [1BX mmactukata (ABBI', KBBI) nwim naxxe u3 mommatmnena (TIIIT) o6-
JaJanu «Xopouieiy», roproyectbio. BBeieHre coBpeMeHHbIX TPeOOBaHUN K AJIEKTPOKA-
OEbHON TPOIYKIIMKA CIOCOOCTBOBAJIO BHEAPCHHWIO B TPOU3BOJCTBO HOBBIX BHJIOB
AJIEKTPOKAOEITBHBIX W3/IeTNi,00€CIIeYNBAIOIINX COBPEMEHHBIC TPeOOBaHUS TMOKAPHOM
0€30MacHOCTH MPEABABISIEMBIE K JICKTPOKAOCTHPHON MPOMAYKIIMHM BKIIOYAIOT MHICKCHI
oTpakarouue TpeOOBaHUS IO HEPACHPOCTPAHEHHUIO TOPEHHUS, HU3KOMY JbIMO- Ta30BbI-
JIEJICHUIO TIPYU TOPEHUH U TJIEHWU, OTHECTOMKOCTH, HU3KOM KOPPO3UMOHHON aKTUBHOCTH
MPOJYKTOB TOPEHUS, HU3KOW TOKCUYHOCTH MPOJAYKTOB TOPEHUS.

Jlns obecrieueHus HOBBIX TpeOOBaHMM MOXKapHOM O€301acHOCTH ObLTH pa3pado-
TaHbl HOBbIE MaTepuaisl - [IBX muacTukarsl, mpeaHazHAYCHHbIC JJIST U30JSIUU, 000-
JIOYEK U BHYTPEHHETO 3arofiHeHus kaOenei. PazpaboTaHHble MIacTHUKAaThl UMEIOT 00-
Jiee BBICOKOE 3HAYEHHUE KHUCJIOPOAHOTO MHAECKCA, HU3KOE 3HAYCHHE MapaMeTpa IJbIMO-
0o0pa3oBaHus U BBIACICHUS XJIOPOBOJOPOJA, a TAKKE MOHUKEHHAS] TOKCUYHOCTH IPO-
JTYKTOB TOPCHHUS.

KaGenbHbple U311, BBHIIOJHEHHBIE C YIETOM COBPEMEHHBIX TpeOOBaHMM Oojiee
JIOPOTOCTOSIIINE, OTHAKO HEOOXOAMMOCTh UX MCIIOJIb30BaHUS BIIOJIHE 0OOCHOBAHA, TaK
KaK TMOKa3aresb THOeNu JIIo/Ie Ha moxkapax oOyCIIOBJIEH B MEPBYIO OYEpENb OTpaBiie-
HUEM SIIOBUTBIM JBIMOM, BBIICIISIONIMMCS IPU TOPCHUH. SITOBUTHIN IBIM, SIBIISIONTUH-
Csl OIHUM M3 ONACHBIX (paKTOPOB MOXkKapa, coaepkaT Takue TokcuuHbie ra3bl kak HCI,
CO u npyrue TOKCUYHbIC MPOAYKTHI TopeHus. CHUKEHNE KOPPO3UOHHON aKTUBHOCTH U
TOKCUYHOCTH TPOJYKTOB TOpeHus Kabemneil ocymiecTBisieTcss 3a cuer 3ameHbl [IBX
MJIACTUKATOB O€3rajioreHHbIMU KOMIIO3HUIUSIMU TTOJIUOTIE(PUHOB.

Bonpimme Hagexbl HAa CHIKEHUE TMOYXKAPHOW OMACHOCTH W TIOBBIIICHUE OTHE-
CTOMKOCTH KabeJel CBsi3aHbl C pa3padOTKON W BHEJIPEHHEM OTHECTOMKHNX Kalemei Th-
na FR, B Tom uncie ¢ MuHepansHO# u3ossiiueit (Hanpumep, Mmapku KMIXK), koTopeie
SBJISIIOTCSL @0COJIIOTHO HETOPIOYMMHU M CIIOCOOHBIMHM TOAJACPKUBATh B TEUEHUU TPEX
4acoB PabOTOCIIOCOOHOCTh B YCIOBUSIX TOXkapa. Takue KaOelbHbIe U3/eNUsl HE00XO-
JMMBI 111 o0ecTieueHus1 MokapHOoM 0e30macHOCTH U OecriepeOoiHON pabOThl HA TaKUX
BaOXKHEUIIUX OOBEKTAaX, Kak OOBeKThl AHepretuku (Bkmouas ADC), obecrneueHus
HaJIe)KHON pabOThl CUCTEM MPOTUBOMOKAPHOM 3aITUTHI, CHCTEM KOTOPHIM HEOOXOIUMO
o0ecreyuTh padoTy B YCIOBUSX MOXapa — aBapUilHOE OCBELICHHWE, LN CUTHAIU3a-
IIUU, OTOBEIICHH