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ITanes H.M., CniupugonoBa B.T.

Meroanueckue peKOMEHAAMM 10 OpraHu3alid  BHEAYAUTOPHON  paboThI
o0yJaromuxcsi Mo MeXAUCIUIIMHapHOMY Kypey (mamee — MJIK. 02.04) «IloxapHas
0e30MacHOCTh  AJEKTPOYCTAHOBOK» (Jajiee — METOAMYECKHME PEKOMEHJAlUu) TO0
crenpasibHOCTH 20.02.04 «Iloxkapnast 6e3omacHocTh» — MBanoro: MIICA TTIC MUC
Poccumn, 2023. — 54 c.

Meroanueckue peKOMEHAAIUMM  COAEpKaT COBETHl 10 IUIAHWPOBAHHUIO U
OpraHM3aly BPEMEHH, HEOOXOJUMOr0 Ha H3yYeHUE MEXIUCHUIUIMHAPHOTO Kypca;
IIOKENaHUs 10 HM3YyYEHUIO OTHEIBHBIX TEM KypcCa, PEKOMEHAALMU II0 HMCIIOJIb30BAHUIO
MaTepualioB  y4yeOHO-METOJMYECKOr0 KOMIUIEKCa, pPEKOMEeHJaluu 1o pabore ¢
JIUTEPATyPOU; COBETHI IO MOATOTOBKE K MPOMEKYTOYHOU ATTECTALUN.

Mertoauueckue peKoMEeHJAllMU PacCMOTPEHBbI Ha 3acedaHuu Kadeapbl MoKapHOU
0e3omacHoCcTH 00BeKTOB 3amuThl (B coctaBe Y HK «I'ocynapcTBeHHBIN HAA30D»).
[Tpotokos Nel7 ot «27» anpesnst 2023 r.

MeTtoauueckne peKkoMeHAalnu 00CYXI€Hbl U OJO0OPEHbI Ha 3aCeIaHUN METOINKO-
MeJaroru4eckoro cosera IMBaHOBCKOM mokapHo-crnacarenbHod akagemun ['TIC MYC
Poccun.

[TpoTokon Nel4 ot «10» mas 2023 r.

© UIICA I'TIC MYC Poccun, 2023
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Beenenue

Hens wm3yuennss MJIK. 02.04 «Iloxapnass 0€30MaCHOCTh 3JEKTPOYCTAHOBOK)
COCTOMT B (POPMUPOBAHHU y OOYYAIOUIMXCA CHUCTEMATHU3UPOBAHHBIX TEOPETUUYECKHUX
3HaHUA W KOMIUIEKCA MPaKTUYECKUX YMEHHM B 00JIacTH MOXapHOW Oe30MacHOCTH
AJIEKTPOYCTAHOBOK, UYTO TMO3BOJUT UM KOMIIETEHTHO pelIaTh MpodeccruoHalbHbIe 3aaun
NoKapHOH  ©€30IMaCHOCTH. ['myGoxkoe MTOHUMaHUE MOKAPHOI OMAaCHOCTU
AIIEKTPOOOOPYIOBAHUA00ECTICUHUT YCTICITHYIO 00pb0Y € OXKapaMH.

«[loxxapHasi 0€30MaCHOCTh JJIEKTPOYCTAHOBOK» KaK HayyHas JUCLMILIAHA
CJIOKUJIACh M Pa3BUBAETCA HA CThIKE HAYK O TEXHOJOrMU U moxkape. OHa o0ycloBieHa
HEOOXOUMOCTBIO (POPMHUPOBAHUSA Y OOYYAIOIIMXCS CHUCTEMbl TEOPETHUYECKUX 3HAHUU U
MPAKTUUYECKUX HABBIKOB, HEOOXOJMMBIX JJIs TOHUMaHHS TMOKapHOW OMacHOCTU
ANIEKTPOOOOPYIOBAaHUS, TMPUMEHSEMOTO B PA3IMUHBIX TEXHOJOTMUYECKUX Cpefax.
N3yuenne OCHOBHBIX HOPMATHUBHBIX TOJIOKCHHH B 00JacCTH OOeCIeueHUs MOKapHON
0€30MacHOCTH 3JIEKTPOOOOPYIOBAHUSI M DIIEKTPUUYECKUX CETEeH TMO3BOJUT IOBBICUTH
Ka4yeCTBO MOATOTOBKH CHEIMATUCTOB CPEAHETO 3B€HA B 00JIACTH MOkKApHOU 0e30MacHOCTH
32 CYET YMEHHUsS OIIEHUBATH MOXKAPHYIO OMACHOCTH 3JIEKTPOOOOPYIOBAHUS, T'PAMOTHO
npennaratb 3(G@(EKTUBHBIE CHOCOOBI €€ CHUXKEHHUS, MPOBOJIUTH PACUYEThl OCHOBHBIX
napamMeTpoOB allapaToB M CHUCTEM 3alIUThl AJEKTPOCETE OT BO3JEHCTBUS aBapUUHBIX
PEXKUMOB pabOTHI FTEKTPOCETEN.

[lepeuncrieHHbIe pe3ylbTaThl 00pPa30BaHUs ABJISIIOTCS OCHOBOW JUIsi (POPMUPOBAHUS
clenyomux nmpogecCMOHANbHBIX KOMIIETEHIIMM, COOTBETCTBYIOIIUX OCHOBHBIM BHJIaM
npodeccuoHaNbHOMN NesATENbHOCTH:

[1K 2.1. Ananu3upoBath M0KapHYIO OMACHOCTh OOBEKTOB.

[1K 2.2. Opranu3oBsiBaTh TPOTHUBOIIOKAPHBIA PEKUM HA OOBEKTE 3alUTHI.

[1K 2.4. OcymiecTBIATh KOHTPOJIb 32 COOMIOACHIUEM MTPOTUBOIIOKAPHOTO PEKMMA HA
00BEKTE 3aIUTEL.

[Ipu wm3yuenuun MJIK. 02.04 «[loxxapHas 0€30MacCHOCTh DJIEKTPOYCTAHOBOK)
IUTAHUPYETCSl TMPOBEJACHUE JIEKIMMA, MPAKTUYECKUX 3aHITHUH U Ja00paTOPHBIX PpadoT.
OcHoBHOE yuyeOHOE BpeMsi OTBOJUTCS Ha MPOBEICHHUE MPAKTUYECKUX U JIAOOPATOPHBIX
3aHATUM.

Kpome OCHOBHOW U [OMOJHUTENBHON JUTEpaTyphbl, MPUBEAECHHON HIKE, NpH
M3YYCHUU TUCIHUIUIMHBI PEKOMEHAYETCS MCIOJIb30BaTh OMOJUIETEHH, MH(OpPMAIMOHHBIE
MMChMa, HayYHbIE U3/1aHUs, COOPHUKH IMyOIMKALUNA HAyYHBIX KOHPEPEHLIUN U JIp.
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METOINYECKHUE PEKOMEHJIALIUHA 11O U3YYEHUIOTEM M/IK. 02.04

Tema 1. [loxkapHasi 0OIACHOCTB JIEKTPOYCTAHOBOK
Heab: n1o3HAaKOMUTH OOYYAIONIMXCSI ¢ OCHOBHBIMU MTPUYMHAMM MOXKAPOB, MOKA3aTh
JaHHBIE 110 0CO00 YACTHIM MPUYUHAM T0KAPOB OT AJIEKTPOYCTAHOBOK U UX MPOSBICHUSIM.

MeTtoauyeckue peKOMeHAANMHU N0 H3YYEHH IO TeMbI
JlanHast TeMa maet oOIre MpeACTaBICHHS O MPUYNHAX BOZHUKHOBEHUS TTOXKAPOB OT
AIIEKTPOYCTAaHOBOK.

1. I3yunTe maHHYIO TEMy C HCIOJB30BAHHEM MaTepuana JeKIUA W ydeOHOM
JUTEPATYyPHI.

2.3ayunTe OmpeneJeHus OCHOBHBIX TOHATHUN (CM. OIMOpPHBIE TEPMHHBI, CIIOBaph
TEPMUHOB PACIIOJIOKEH B KOHIIE JAHHBIX METOIMYECKUX YKa3aHU ).

AHanmuM3 TpPUYAH TI0KAPOB OT DJIEKTPOYCTAHOBOK ITOKA3bIBACT, YTO TIOXKAPHI,
BO3HHKAIOIINAE B PE3yIbTaTe HEUCIPABHOCTH DJIEKTPOYCTAHOBOK WJIM HETPABWIBHOW WX
AKCIUTyaTaruu, coctasisieT npumepHo 30%- 35%. HeoOxonuMo 3HATh, 9TO OCHOBHBIMU
MPUYMHAMHI BO3HUKHOBEHHUS TIOKAPOB SIBJISTIOTCS

- KOpOTKOE 3aMbIKaHUE;

- TIeperpysKa;

- OoJbIIHe MePEX0IHBIE COMTPOTUBIICHHUS,

- DJIEKTPUYECKUE TYTH U UCKPHI,

- BHUXPEBBIC TOKH.

Kpome Toro, mpuauHO# mokapa MOTYT OBITh pa3psIbl CTATHYECKOTO AIEKTPUIECTBAH
paspsiibl aTMOC(EPHOTO IEKTpUIECTBA (MOTHUN).

[Tpu u3yueHun 3TON TEMBI CIEIyeT 3HATh, YTO SJEKTPHUUECKUE YCTAHOBKH COCTOSIT M3
MCTOYHUKOB DJIGKTPOIHEPTUHU, IIICKTPOCETEH, MOTpeOHTeNneil, a Takke W3 anmaparoB
3aIUTHI U YIIPABJICHHUS.

HcrounrkaMu 37E€KTPOIHEPTUH B OOJBIIMHCTBE SIBIISIOTCS TEHEPATOPHI MTOCTOSTHHOTO
U TIEPEMEHHOTO TOKA, MJIEKTPOXUMUYECKAE JIIEMEHTHI. DJIEKTPHUUECKUE CETH, CIy)Kallue
JUTSL TIEpEIayd dJ1. SHEPTHH K MOTPEOUTENSIM MPECTaBISIOT OO0 MpoBoja M Kabenw,
MIPOKJIaIbIBAEMbIE B BO3IyX€E, B 3eMJie WK 1101 Bogoi. CeTu MOTyT COepKaTh ammapaThbl
JU1s1 TpeoOpa3oBaHus 3J1. IHEPTHUH (TpaHCHOPMATOPHI, BBITTPSIMUTEIIN).

K moTtpeburensim 351. SHEPTUU OTHOCSITCS:

- 9JI. ABUTATEIH MMOCTOSHHOTO W IEPEMEHHOTO TOKa,

- 9J1. TEpMUYECKHME YCTAaHOBKH (DJI. TI€YH, CBapOYHBIE arperathbl, OBITOBBIC
HarpeBaTeibHbIC TPUOOPHI),

- 9J1. XUMHYECKHE YCTaHOBKH (3JI. XHMUYECKUE BaHHBI),

- OCBETHTEIIbHBIC YCTAHOBKH.

K ammapaTtam 3amuTel U yIpaBJIeHHUs] OTHOCSITCS MAarHUTHBIE TYCKATENH, ITyCKOBBICH
PETYJIMPOBOYHBIC PEOCTATHI, BBIKIIOUATENN, PYOMIBHHUKHU, TPEIOXPAHUTETH, TEIUIOBBIC
pelie ¥ aBTOMATHI.

[TocxapHasi OMacHOCTh JJIEKTPOYCTAHOBOK OOYCIIaBIMBACTCS HAIUYUEM 2oproyell
cpedbl B BUJE H3OJSIMOHHBIX MaTEpPHAJIOB MPOBOJOB, Kabeseil, 0OMOTOK 3J. MaIIWH,
Pa3IMYHBIX YCTAHOBOYHBIX JIETANCH M KOPITYCOB allapaToB, BHITIOJHEHHBIX M3 TOPIOYUX
MaTeprasoB, a TAKKE HATMYUEM TOPIOUNX MAaTEPHATIOB BOJIM3H AJI. YCTAHOBOK.



Kpome TOro, 1. yCTaHOBKM MOTYyT HaxOAUTBCS M OSKCILUIyaTUPOBATHCS BO
B3pBIBOONIACHON cpene, cozmaBaemor [T um mapamu JIBXX, a Takke HEKOTOpPHIMU
B3PBIBOOIIACHBIMY MBUIIMHU.

Hpyrum  ¢dakTopoM, XapakTEepU3yIOIIMM TOXKapHYIO0 OIMACHOCTh 3J. YCTaHOBOK
ABJISIETCA HAIMYNE UCTOYHUKA 32)KUT AHUSL.

K HUM oTHOCSTCA:

WCKPBl U JYTH, BO3HHUKAIONIME TPU HOPMAJIBLHOM PEXUME PaOOTHI DIEKTPUUCCKUX
MAIIIUH;

HWCKPEHHE, BOSHUKAIOIIEE ITPU aBAPUAX U HEUCIIPABHOCTSIX;

Iyra, BO3HUKAIOLAs Ipu 3neKkTpocBapke u K3;

TEIJI0, AKKYMYJIMPOBAHHOE B PA3JIMYHBIX YACTAX AIEKTPOYCTAHOBOK;

WCKPEHHE, BBI3BAHHOE 3apsiaMH CTATUYECKOTO JJIEKTPUYECTBA W BTOPUYHBIM
IPOSIBJIEHUEM MOJIHHH.

Kak BuUIHO W3 BBIIE U3JI0KEHHOTO 3JIEKTPOYCTAHOBKHU MPEACTABISIOT CcOOO0M
0OJIBIIYI0 MOXKapHYIO omacHOCTh. [loaToMy Oynymum pabornukam opranoB I'TIH BaxHO
3HATh MPUYUHBI MOXKAPOB OT AIEKTPUUECKOTO TOKa JJiA pa3pabOTKH MPOTHUBOMOXKAPHBIX
MEPOTIIPUATHUHA.

Bosnplioe 3HaueHWE HWMEET 3HAHUE JACHCTBYIOIIMX HOPMATHUBHBIX JOKYMEHTOB,
MIPETYCMaTPUBAIOIINX BOMIPOCHI TIOKAPHOUM 0€30MMacHOCTH.

Ctporoe BBIMOJHEHUE TPABWII TMOKAPHON OE30MACHOCTH W TMPABHWII IKCILTyaTalNH
MPAKTUYECKH MOJHOCTHIO UCKIIKOYAOT BO3MOKHOCTh BO3HUKHOBEHUS MOKapPOB.

Tembl 10KJIa10B U pedpepaToB

1. [To>xapHasi OMAacHOCTh KOMIUIEKTYIOIIUX D3JEMEHTOB JJIEKTPOTEXHUYECKUX
YCTPOUCTB.

2. BeposiTHOCTHast olleHKa MOXKapOOMacHBIX OTKa30B U 3aropaHuii B
AIIEKTPOTEXHUYECKUX YCTPOMCTBAX.

3. CoBpeMeHHbIE HAyYHO-TEXHMUYECKHE pa3pabOTKW, HaIpaBlICHHbIE Ha

oOecrieueHre noXkapHoil 6€30MacHOCTH INEKTPOTEXHUUECKOTO 000PYI0BAHUS.

Bonpocs! 11s1 caMOKOHTPOJISA
1. HazoBuTe OCHOBHBIE HOPMATUBHBIE JOKYMEHTHI PErlIaMEHTHPYIOIINE BHIOOD U
AKCILTYaTaLNIO JIEKTPOYCTAHOBOK?
2. OCHOBHBIE TPUYUHBI IT0KAPOB OT JIEKTPOYCTAHOBOK?
B dem coctout onacHOCTh KOpOTKHX 3amMbikanuil (K3)?
KaxkoBbl Mepsl npodunaktuku K37?
B uem coctout onacHOCTb neperpy3ok?
KakoBbl MepbI pouIakTUKH Neperpy3ok?
B uem coctout omacHocTh 60X nepexoauabix conpotusienuit (bI1C)?
KakoBbl Mmeps! mpodunaktuku BIIC?
B ueM cocTouT noxapHasi OaCHOCTh 3JIEKTPUYECKHUX UCKP, AYTH, BUXPEBBIX
ToKOB?Ha30BUTE MEPBI YMEHBIIEHUS OKAPHOU ONACHOCTH.

WA RW

OnoprIe TEPMHUHBI 10 TEMC «Ho;xapHaﬂ OIIAaCHOCTD JJICKTPOYCTAHOBOK)»: IIOXKapbI OT
QJICKTPOYCTAHOBOK, KOPOTKOC 3aMbIKAHHC, TCIIJIOBOC ITPOSABIICHUC 3JICKTPUYCCKOI'O TOKA,



IIEpErpy3Ka, dJEKTPUIECKUE JYTH U UCKPBI.

TecTbl 1JIs1 CAMOKOHTPOJIS
1. Bvibepume 00un sapuanm omeema u 3anuuiume e2o Homep
[ToxapHasi OTIaCHOCTbH YBEJIMYUBACTCS MPU COCTUHEHUH 3JIEKTPOIIOTPEOUTENEH:
1) 3Be3noi
2) cMelnIaHHOM
3) mapanieabHOM
4) TpeyroJIbHUKOM
5) nocienoBaTeIHLHOM
Ortger:
2. Bvibepume 00un sapuanm omeema u 3anuwiume e2o Homep
JJ1st yMEHBIIIEHUS BUXPEBBIX TOKOB UCIIONB3YIOT CEPACUYHUKHN TPAHC(HOPMATOPOB U3:
1) nropanroMuHUs
2) CIUIOLITHOM CTaIu
3) KOMOMHUPOBAHHOM CTaJIN
4) 3aKaJe€HHON CTaJIM CO CJIOSIMU TPOBOJIHUKOB
5) HaOOPHO¥ JINCTOBOW CTANIU CO CIOSIMHU JUAIEKTPUKOB
Ortger:
3. Bvibepume 00un 6apuanm omeema u 3anuiiume e2o Homep
Temneparypa okpyxarolei cpebl BIUseT Ha:
1) paGouwnii TOK yCTaHOBKH
2) cOnpOTUBIIEHUE U30JSLUN
3) pabouee HaNPsIKEHUE CETH
4) noTpebIiseMyI0 MOIITHOCTh YCTAHOBKH
5) koahPHUIMEHT MOJIE3HOTO ACHCTBUS YCTAHOBKU
Ortger:
4. Bvibepume 00un sapuanm omeema u 3anuuiume e2o Homep
[TapameTpoM, BIUSIOIIUM Ha BOSHUKHOBEHUE MEPETPY3KH, SIBISIETCS:
1) yBenuueHue HanpsHKEHUe CeTU
2) yMeHblIEHUE HANIPSHKEHUS CETH
3) yBeIMYEHHE COMTPOTUBIICHUS U3OJISLINH
4) yMeHbIIIEHUE COMPOTUBIICHUS U30ISIUN
5) BKJIFOUEHHE TOTOJHUTETBHBIX AIEKTPOIIPUEMHUKOB
Ortger:
5. Bvibepume 00un sapuanm omeema u 3anumiume e2o Homep
KopoTkoe 3aMbikaHie MOKHO 0XapaKTeprU30BaTh 3aKOHOM:
1) Oma
2) Kynona
3) Kupxroda
4) JIxxoyns-Jlenma
5) boiins-Mapuorra
Ortger:
6. Bvibepume 00un sapuanm omeema u 3anuuiume e2o Homep



Bonbiive nepexoaHpie CONPOTUBICHUS 3aBUCST OT:

1) HanpspKEHUs ceTH

2) pabo4ero Toka yCTaHOBKHU

3) Matepuana npoOBOJAHUKOB

4) cuJIbl, CKUMAIOIIEH KOHTAKThI

5) TemnepaTypbl OKpYKaroIIei cpesbl

Ortger:

7. Boibepume 00uH 6apuanm omeema u 3anuiiume e2o Homep

3arpsi3HeHHE MOBEPXHOCTH JIEKTPOOOOPYAOBAHUS PUBOJIUT K:

1) yMEHBIIEHUIO CONPOTUBIIEHUS U30JISLUN

2) yBeNIWYEHUIO NOTPEOIIEMOTO TOKA U3 CETH

3) yMEHBIIIEHUIO TOTPEOIIEMOTO TOKA U3 CETH

4) yBeIMYEHUIO COMTPOTUBIECHUS 30NN YCTAHOBKU

5) yBenMueHHIO MOTPEOIISIEMOT0 TOKA U YMEHBIIECHUIO HAMPSKEHUS

Otger:

8. Bvibepume 0sa éapuanma omeema u 3anuuiume 4epe3 3anamyr) ux Homepa
KonuyecTBo BbIJIEISIEMOTO TEIUIA B MPOBOJAHUKE 3aBUCHUT OT:

1) momtHOCTH

2) 4acTOTHI TOKA

3) ceueHust IPOBOJHUKA

4) BeJIMUMHBI HAPSKEHUS

5) BeIMYUHBI COMPOTUBIICHUS

6) BEJIMYMHBI IPOTEKAEMOT'0 TOKA

Otger:

9. Bvibepume 06a sapuanma omeema u 3anuuiume 4epe3 3anamyro ux Homepa
OCHOBHBIMHU PUYNHAMH BOSHUKHOBEHHSI KOPOTKOTO 3aMbIKAHUS SIBIISIOTCA:

1) Hapy1IeHne n3oasAunn

2) yBEIUYEHUE MOIIHOCTH

3) yBenuueHue pabovero Toka nemnu

4) cHmKeHHEe pabovero HarpsHKEHUsI

4) yMeHbIIIEeHHE padovero ToKa Ienu

6) MoBBIIIEHHE pab0YEro HAMPSHKEHUS

Ortger:

10. Buibepume dsa sapuanma omeema u 3anuwiume 4epe3 3anamyr ux Homepa
K Mepam npoguiakTUKu KOPOTKUX 3aMbIKAaHUN B JIEKTPOOOOPYI0OBAHUHN OTHOCSATCA:
1) mpumMeHeHre anmnapaToB 3al[UThI

2) npuMeHeHue OOITOBBIX COETUHEHUM

3) KOHTPOJIb CONPOTUBIIEHUS U30JISALUN

4) ycTaHOBKA U3MEPHUTEIHHBIX MPUOOPOB

5) nmocnenoBaTeIbHOE COSAMHEHNE ANEKTPOIOTpeOnTENeH

6) KOHTPOJIb 32 BJIAYKHOCTBIO U TEMIIEPATYPOIl OKPYKAIOLIEN CPeJIbl

Otser:

11. Boibepume mpu sapuanma omeema u 3anuuiume 4epe3 3anamyr) ux Homepa
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K aBapuitHpiM pexxrMaM pabOThI JIEKTPOYCTAHOBOK OTHOCSITCSI:

1) meperpyska

2) KOPOTKOE 3aMbIKaHUE

3) 3ameHa KopIiyca yCTaHOBKHU

4) pe3koe najJieHue CONPOTUBRIIECHUS

5) CHIKEHHE MaKCUMaJIbHOW MOIITHOCTH

6) MpEBBIIICHHUE TIOTYCTUMOW MOITHOCTH

7) 607bI1I0€ TIEPEXOAHOE COMMPOTUBRIICHUE

8) momaaHye Bjard Ha KOPIyC YCTaHOBKHU

Ortger:

Kpurepuu onenku:

Bonpocer 1-7: 3a xaxplil IpaBUIIbHBIN OTBET oOydaroliemMycs npucBaubaercs 1 0ami, 3a
HenpaBuIbHBIN 0TBET — 0 OaIIIOB.

Bonpocer 8-11: 3a xaxiplii NpaBWIbHBIA OTBET oOydaromiemycs mnpucBauBaercs 0,5
0ayioB, 3a HEMPaBWIbHBIN OTBET — () 6AJLITOB.

MakcumanbHOE KoJu4ecTBO 0asuioB 3a Tect — 11,5 Gasos.

Bomnpoc aj1s1 caMOCTOSATEILHOTO H3yY€eHNSI:
Hcnonb3ys MmaTepual, U3J10KeHHbIH B [1], U3y4nuTh BOMIPOCHI:

1. OCHOBHBIE NPUYMHBI MOXKAPOB OT  3JNEKTPOYyCTaHOBOK. KopoTkue
3ambIKaHus. [I[puurHBl BO3HMKHOBEHUs, BUJbl KOPOTKUX 3aMBIKAHWW, MEpBI IOKapHOU
PO UIAKTUKHY.

2. OCHOBHBIE IPUYMHBI  II0XKApOB  OT  JJIEKTPOYCTAHOBOK.  bombime
IIEPEXOHBIE  CONPOTHBIECHUA.  [IpUuMHBI ~ BO3HMKHOBEHHMS, MEpbl  IOKAPHOU
npO(QUTAKTUKH.

3. OcCHOBHBIE IIPUYUHBI I10KapoB OT ANEKTPOYCTAHOBOK.

Onextpuyeckue neperpy3ku. [IpuunHbl BO3HUKHOBEHMS, MEPhI MOKAPHOU
npOQUTAKTUKH.

4. OCHOBHBIE MNPHUYMHBI MOKAPOB OT 3JIEKTPOYCTAHOBOK. BHUXpeBbIE TOKHU.
[TprunHBI BO3HUKHOBEHHUS, MEPHI OXKAPHON NMPOPUITAKTUKH.

5. OCHOBHBIE NIPUYMHBI II0XKApPOB OT JJIEKTPOYCTAHOBOK. OJIEKTPUYECKHE
UCKpBI UAYTH. [IpHunHbBl BOSHUKHOBEHHUS, MEPHI MOXKAPHOI MPOPUIAKTUKH.

6. OCHOBHBIE NPHUYMHBI IIOKAPOB OT DJIEKTPOYCTAHOBOK. TOKM yTECUKH.
[ IprYMHBIBO3HUKHOBEHUSI, MEPBI OKAPHON NPOPUITAKTHKY.

7. [IpyuuuHbI 3aropaHuil SIEKTPUIECKUX TTPOBOJIOB U Kabeei.

8. [TpyunHbI 3aropaHui IIEKTPOJBUTATENIEH, reHEPAaTOPOB U
TpaHcPOpMaTOPOB.

9. [IprunHBI 3aropaHuil OCBETUTEIBHON AIAPaTyPHI.

10. [IpyrumHBI 3aropaHuil B pacupenesInTEIbHbIX YCTPOUCTBAX.

11. [IprunHb 3aropaHuu B DIEKTPUYECKUX amraparax — IIycka.
IlepexntoueHns, ynpaBiIeHus, 3alINTHI.

12. [TprumHel 3aropaHuil OBITOBBIX 3JIEKTPOHAIPEBATEIbHBIX IPUOOPOB.

13. [TpuunHel 3aropaHuil IMEKTPOTEPMUUYECKUX HATPEBATEIBHBIX TPHOOPOB.
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Jluteparypa
a) OCHOBHAs JIUTEepaTypa
1. VYareBa C.H., AzoBueB A.I'., Hukudopor A.JI., CemenoBa K.B. Yue6Hoe mocobue
«IloxapHass 06€30MacCHOCTh SJIEKTPOYCTAHOBOK Ui OOYYAIOMIMXCS IO CIEUUaTbHOCTh
20.02.04 «Iloxxapnast GezomacHocTh» — MBaHOBO: BaHOBCKasi moskapHO-cCIiacaTellbHas
akagemus ' TIC MUC Poccun, 2019.-171 c.

0) TOTOJIHUTENbHAS JTUTEpaTypa
2. DNEeKTPOTEXHUKA M TIOKapHast 0e30MacHOCTh 3JIEKTPOYCTAaHOBOK [DJIEKTPOHHBIN
pecypc]: 3amaunuk / K. B. Cemenona [u np.].-UBanoso: ®I'6OY BO UIICA I'TIC MUC
Poccumn, 2018. - 147 c.

B) HOpMaTHBHas JIUTEepaTypa

3. OenepanbHbii 3ak0oH OoT 22 wutonst 2008 r. Neo 123-®3  «TexHuueckuit
perjiaMeHT OTpeOOBaHHUSIX MOKAPHOU 0€30MaCHOCTHY.

4. [TocranoBnenune IlpaButrensctBa P® ot 25 anpens 2012 1. Ne390 «O
IPOTHUBOIIOKAPHOM PEKUME.

3. [IpaBuiia ycTpoiCcTBa AIEKTPOYCTAHOBOK O-€ U 7-€ U3JaHue.

Tema 2. Bbi00p ¥ puMeHeHHE 3JIEKTPO00OOPYI0BAHMS B PA3JTUYHBIX
TeXHOJIOTHYECKHX Cpeaax
Heab: HOpMaTUBHOE OOOCHOBaHUE M BBIOOP ANEKTPOOOOPYIOBAHUS IO YCIOBUSIM
BHEIIHEN, TEXHOJIOTUYECKOU CPEBI.

MeToanuyecKkue peKOMEeHIAIUN 110 U3YUYEHHIO TeMbI

[Tpumenenue 31eKTpooOOPYI0BaHMS 00YCIABIMBAETCA TEM, YTO SKCIUTyaTalHsl €ro
OCYILIECTBIISIETCA B PA3JIMYHBIX YCIOBUSIX OKPYXKAIOIIEH cpelbl: B KapKUX, CHIPHIX,
NbUIBHBIX M T.M. ycioBusax. Ilo »3Tomy, mpexae 4YeM YCTAaHOBUTh KaKOE-TO
ANEKTPOOOOPYIOBAHUE, HEOOXOAMMO HU3YYUTh Ty Cpeay, B KOTOpoil oHO Oyaer
AKCILTYaTHPOBATHCS.

TpeGoBaHust K BBIOOPY 3JEKTPOOOOPYIOBAHHUS, K HCIOJHEHUIO €ro 3alllUTHBIX
o0onoyek st OoOecredyeHHus] €ro HOPMalbHOW padoOThl CTPOTO pErIaMEeHTHPYIOTCA
HOpPMATHUBHBIMU JIOKyMeHTaMu: [IpaBuiamu ycTpoiictBa snekTpoyctanoBok (I1YD),
I'OCTax u HIIb, ®3 Nel23 «TexHudyeckuil periamMeHT O TPEOOBAHHUAX MOKAPHOU
0€30MacHOCTI.

OCHOBHBIM HOPMATHUBHBIM JOKYMEHTOM TPU BBIOOPE DJIEKTPOOOOPYAOBAHUS
apisiercs [TYD.

[TYD mnpemycmatpuBaeT KiacCH(DUKAIIMIO TOMEIIEHUNH 10 YCIOBUSM BIUSHUS
BHewHel cpeapl. CormacHo [1YD paznen 1, rnasa 1.1. Bce moMeneHus: B 3aBUCUMOCTH OT
BO3JICHCTBUS OKPY’KAIOIIEH Cpelbl Ha 3JIEKTPOOOOPYIOBaHUE MOAPA3IEISIOTCS : CyXHe,
BJI@XXHBIE, CBHIpble, 0CO0O CBIPbIC, >KAapKHUE, MbUIbHbIE M TOMEIIEHUS C XUMHUYECKH
arpeCcCUBHOMU CPEIOM.

Buemnsisi cpena akTMBHO pa3pylliaeT 3JIEKTPOyCTaHOBKU. UTo Obl BHYTpEHHHUE
YacTH BJIEKTPOYCTAHOBOK OBUIM 3allMILEHbl OT BHEIIHUX Cpell 000pyAOBaHHUE TOJIKHO
UMETh 3alUTHbIE O00JIOUKK. B MOMENIeHUsX YCTaHABIMBAETCS OOIIETPOMBIIIIIEHHOE
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ANEKTPOOOOPYyIOBaHNE ¢ MAPKUPOBKOW [P | B 3aBUCHMOCTH OT KIMMATHYECKUX YCIOBUI
U YCIIOBUH OKpYXKarOLIEH Cpebl, UIMEIOIIECE PA3HYIO CTEIIEHb 3alUThl OT IPOHUKHOBEHHUS
BHYTPB 3JIEKTPOOOOPYI0BaHUS MbUIH, TBEPBIX IPEIMETOB U BIIATH.

Br160p IIEKTPOJBUTATENIEH UL [IOMEILICHU, rae OTCYTCTBYET
MO>KapOB3PHIBOOIIACHAS Cpela, OCYIIECTBIsIETCs B cooTBeTcTBUU C 11.5.3. IIVD. Bribop
ANEKTPOCBETWIBHUKOB M allapaTroB YHPABJICHUS OCYIIECTBISIETCS B COOTBETCTBUHU C
TpeboBanusiMu pazaena 6 [TV D.

Kpome HenocpeACTBEHHOTO BO3ACHCTBUS OKPYXKAKOIIEH Cpenbl, BO3MOKHO
BO3/CICTBHE Ha DJIEKTPOOOOPYIJOBAHME CpEl, YYACTBYIOLIUMX B TEXHOJIOIMYECKOM
IPOLIECCE, B TOM YHUCIIE TBEP/IbIE, MbLIICOOPa3HbIE U )KUJIKHE FOPIOYHE BEILIECTBA.

IIpocTpaHCTBO BHYTPH M BHE IOMEIIEHUM, B NPEIEIAaX KOTOPOTO IOCTOSHHO HIIN
NEPUOANYECKH 00pallaloTcs roproyue (Cropaemble) BEIIECTBA U B KOTOPOM OHU MOTYT
HaXOAUTHCA NP HOPMAJIBHOM TEXHOJIOTMYECKOM IIPOLIECCE WIIM INPU €r0 HAPYLICHUX
Ha3bIBAIOTCS MOKAPOONACHOM 30HO0M (11.7.4.2., ITYD).

Knaccudukanus nmoxapoornacHsix 30H npusenaeHa B [IYD rn.7.4. n.7.4.3. — 7.4.6. u
B @3 Nol23 «TexHuyeckuil periameHT O TpeOOBaHUSAX MOKapHOW 0e30macHOCTU» TS,
cT. 18.

OnexTpooOopyaOBaHUE MPU HOPMAIbHON paboTe cOoCcOOHO HAarpeBaThCs, UCKPUTH
U OKa3bIBaTh JPYroe HEraTMBHOE BO3/EHUCTBUE HAa OKpYyXkaroulyro cpeny. I[Toaromy mroboe
AJIEKTPOOOOPYIOBAaHUE, C TOUKHU 3PEHUS BO3ICHCTBHS HAa OKPYXKAIOIIYIO Cpeny CledayeT
pacUEHUBATh KaK UCTOYHHUK BOCIUIAMECHEHMUS.

CormmacHo rmae 7.4. IIYD B 1OXapoONacHBIX 30HAaX  IPUMEHSETCS
AJIEKTPOOOOPYIOBAaHUE OOIIEr0 HA3HAYEHHUsS, C COOTBETCTBYIOIIMMH 3alllUTHBIMU
000J104KaMU, HE MO3BOJISIOLIMMH BOCIUIAMEHSTh OKPYKAIOIIYI0 FOPIOYYIO Cpeay.

KoHnkpeTHast creneHb 3allUTHON OOO0JOYKM 3JIEKTPOOOOPYAOBAHUSA I KaXAOH
MOXapooNnacHou 30HbI onpexaensiercs mo [1Y3, B coorBeTcTBuM ¢ 111.7.4.

- Onexrpoasurarenu n.7.4.15., tabn.7.4.1 IIYD.

- DnexTpuyeckue anmnapatsl U npudopsl 11.7.4.20., Tabdn. 7.4.2 ITYD.

- DneKTpocBeTWIbHUKY 11.7.4.32., Tabn. 7.4.3 TIYD.

AnroputM  BbIOOpa  3AIIMTHBIX  O0OJOYEK  AJIEKTPOOOOPYIOBaHUS IS
[I0’KapOOIIACHBIX 30H MPEACTABIEH Ha cxeMe 1.
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TIOMEITSHHA

OcoOyr0 OmacHOCTb MPEJNCTABISAIOT MOXAapbl Ha NPEINPUIATHSIX C I0XKAPO-
B3PBIBOOIIACHOU CPENION.

TexHOomornyeckne mpouecchl ¢ BO3MOXKHOM ONACHOCTHIO BO3HUKHOBEHHS B3PbIBA
WIM TI0’)Kapa B TakKWX, HalpuUMeEp, B OTpaciiax, Kak HedTe- WM ra3oq00bIBaOIIas,
He(TeXxuMUYecKas, XUMUYECKas, MYKOMOJbHBIX U T.JO., TpeOYyIOT oOIpeaeneHus
TEXHOJOTUYECKUX OMNACHbIX 30H C BO3MOXHBIM HAJIMYMEM B3pPBIBOONACHBIX CMeECEU
roprouux razon, napoB JIBXK u mMenkoaucnepcHbIX roprouux mnbuiei. [loHsTue
«B3pbIBOONACHAas 30Ha» B «lIpaBWiiax yCTPOMCTB 3JIEKTPOYCTAHOBOK» TPAKTYETCS
CIIEIYIOIKUM 00pa3oM: B3pBIBOOMACHAs 30HA — 3TO MOMEILIEHHE WJIH OrPaHUYCHHOE
MPOCTPAHCTBO B MOMEIICHUH W HAPYXHOW 0OCTaHOBKE, B KOTOPHIX UMEIOTCSI UM MOTYT
00pa30BBIBATHCA B3PBIBOOMACHBIE CMeCH. B 3Tux 30Hax ans obecrieueHus O€30MacHOMN
AKCIUTyaTalliy  AJIEKTPOOOOPYIOBAHUS ¥ DIIEKTPOTEXHUYECKUX YCTAHOBOK JIOJDKHBI
MPUMEHATHCA COOTBETCTBYIOIINE BUJIbI B3PBIBO3AILNTHI.

Jns  toro  4ToOBl  BBIOpPaTh  COOTBETCTBYIOUIMH  BHUJ  B3PBIBO3ALIUTHI
ANEKTPOOOOPYI0BAHUS HEOOXOAMMO CHavaa KJIacCUu(PUIIMPOBATh B3PbIBOONACHYIO 30HY.

B3pbiBoonacHble 30HBI  KIACCU(PUUUPYIOTCS 1O  CIAEAYIOIIMM HOPMAaTHUBHBIM
JOKYMEHTAM:

- [IpaBumna ycTpoicTBa 3IEKTPOYCTAaHOBOK T 7.3.;
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- ®d3  Nel23 «TexHuueckuil periaMeHT O TpeOOBaHUAX  IMOXKAPHOM
Oe3omacHoCTUN»TIL. 5, ¢T.19;

- ['OCT P 51330.9-99. DnexkTpoobopyaoBaHue B3pbiBO3aluilieHHOe. YacThb
10. Knaccudukanus B3pbIBOONACHBIX 30H;

- I'OCT P 51330.22-99. DnexrpoobopynoBaHue, NPUMEHSIEMOE B 30HAaX,
OTIACHBIXIIO BOCIITIaMeHEeHHIO roproueit meutn. Yacts 3. Knaccudukamus 30H.

Bce anextpoobopyaoBaHMe B 3aBUCHUMOCTH  OT  CTENEHHM  3alUTBl  OT
B3aMMOJCUCTBUS C  OKPYXalIIeW Cpeaou  MoApas3fiensioT Ha  JBa  TUIA!
AJIEKTPOOOOPYI0BAaHUE o0iero Ha3HAYEeHMUsI u B3pBIBO3AILUIIIEHHOE
AJIEKTPOOOOPYIOBAHHE.

DJIeKTPOOOOpPYyI0BaHNE O0IIEro HA3HAYEHUN, YCTAHABIMBACTCS HA OTKPHITOM
NIPOCTPAHCTBE M BHYTPU TIOMEIICHHUS, W Ha O0OOpYyIOBaHHE AaKTUBHO BO3JEHCTBYET
BHEIIHSISI arpeCcCUBHAs cpelia B BHUJE HETOPIOUWX MBUICH, BIard, TeMIEpaTypbl BO3IyXa,
XUMHYECKH aKTUBHBIX BEIIIECTB.

B3pbIBo3amMIeHHOE 3J1eKTPO00OPY/I0BAHUE, YCTAHABIMBACTCS HA OTKPHITOM
MIPOCTPAHCTBE M BHYTPH MOMEIICHUMA, TP 3TOM CaMO 3JIEKTPOOOOPYIOBAHUE TEPMHUUCCKU
AKTUBHO BOBHeﬁCTByeT Ha BHCITHHNEC B3PBIBOOITACHBIC TCXHOJOTIMYCCKHUEC CPCABI.

«JaexkTpoodopyaoBaHHe 0011ero Ha3HaYeHHsA — 3TO DO, BBINOJHEHHOE 0€3 yueTa
TpeboBaHM, cnenupruyYecKux sl ONpPeIeICHHOT0 HAa3HAUEHUS, OMPENENICHHbIX YCIOBUN
skcrutyatanuu. (Ero tak »e Ha3bpIBalOT OOIMICIPOMBIIIIIEHHBIM )». 11.7.3.24. 1Y 3.

DIIeKTPOoOOOPYI0BaHKE, BBHINIOJIHEHHOE O3 yuera crhenuduuecKux TpeOOBaHUM,
XapaKTEPHBIX TUTSI OTpeeIeHHON oTpaciu IPOU3BOJICTBA, ABJISAETCS
ANEKTPOOOOpYyIOBaHUEM 00IIero HaszHaueHus. lIpuMeHeHHe ero BO B3pPBIBOOMACHBIX
30HAax, KaK MpPaBWJIO, HEAOMYCTUMO, TaK KaK AJIEKTPOOOOPY/IOBAHUE MOMXKET UCKPUTH WITU
HArpeBaThCs 10 OMACHBIX TEMIIEPATyp U ABUTHCS MPUUMHON MOXKapa UK B3phIBA.

Ha xopmyc D0 o6miero waznadenusi corsacio ['OCT P 50571.17-2000 manocst
YCJIOBHBIC 0003HAYCHUS.

B mapkupoBKy 531eKTpooOOpyI0BaHUS OOIIEr0 Ha3HAYEHHUS BXOMAST :OCHOBHOMU
cumBon — [IP «International Protection», COOTBETCTBYIOIIMN MEXIyHAPOIHBIM
craumapram MOK u cTemeHH 3amuThl 3NEKTPOOOOpPYNOBAaHUS OT BO3JACHCTBUS
OKpyXarole cpeabl, obo3Hauvarommecs: AByMms 1udpamu. IlepBas - cTeneHb 3alUTHI
NepcoHaja OT CONPUKOCHOBEHHUS C TOKOBEAYUIUMH U JABWKYLUIUMHUCS YaCTIMHU U OT
POHUKHOBEHUSI BHYTPh O0OJIOUKM TBEPJBIX TEJ U MbLIU; BTopas - cTeneHb 3aluThl OT
IPOHUKHOBEHUS BOJIbI. Knaccuduxanus AIIEKTPOOOOPYI0BAHUS o
MOapOB3PHIBOONIACHOCTH M TMOXKApHOM  omacHocTh npuBegeHa B D3 Nel23
«TexHuyeckuil periaamMeHT O TpeOOBAHMAX NOXKapHOM Oe3zomacHocTH» . 6, cT1.21,
CTENEHU 3alUThI AJIEKTPOOOOPYAOBAHMS PUBEICHBI B IPUIIOKEHUH, Ta0. 4-5;

NMeroTcss Takue OTpaciid NPOU3BOJCTBA, CBA3AHHBIE C TEXHOJIOTMYECKUMU
mporeccaMi, B  KOTOPBIX  OOpaIIaroTCs  BEMIECTBA, CIOCOOHBIE  0OpPa30BBIBATH
B3PBIBOONACHBIE CMECH.

Bo B3pbIBOOMACHBIX 30HAX 3JEKTPOOOOPYAOBAHHE [OJDKHO HMETh 3al[UTHBIC
000JI0YKH OT BO3NEHUCTBHS OKpyxaromei cpeasl (1m.7.3.56., 1m.7.3.57.). Kpome 3amuTs
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AIEKTPOOOOPYIOBAHUSI OT OKPYKAIOIICH CpPelbl BO B3PHIBOOIACHBIX 30HAX OHO JOJDKHO
MUMETH €III€ U CIEeHUATBLHBIE CPEJICTBA 3AIIUTHI.

DneKTpooOOpyJOBaHUE, KaK MMOTECHIUAIbHBIM HWCTOYHHMK 3a)KUTAHUS, MOXKET
BO3/ICHCTBOBATh HAa B3PHIBOOMACHBIE CpPEIbl, BOCIUIAMEHSISI HX, II03TOMY CTEINEHb
3aIIUTHBIX 000JI0YEK JOJKHA YCIO0KHATHCS U UMETh IOMOJIHUTENIbHBIE CPEJICTBA 3aIUTHI.
3amuTHbIe 000JI0YKH B TAKOM 000pYAOBaHUU MPECIEAYIOT JIBE LEIH:

1. OTaenuTh TEXHOJOTMYECKYI0 Cpeay OT MOTEHIMAJIbHOIO HMCTOYHHUKA
3aKUraHus  (BHYTPEHHSII  MOJIOCTh  DJEKTPOOOOPYIOBaHUS) METOAOM  MOJHOTO
M30JIMPOBAHUSI BHYTPEHHUX TOKOBEIYIIMX YacCTeH 3JEKTPOOOOpPYAOBAHUS T€PMETUUHOU
000JI0YKOMH;

2. Co3znath TakoW BHJI 3aIIUTHI, KOTOPBIM MPEMSITCTBOBAI ObI BBIXOIY TPOTYKTOB
B3pPbIBA M3 BHYTPEHHEH MOJIOCTH AJIEKTPOOOOPYTOBAHUS B HAPYKHYIO TEXHOJIOTHUECKYIO
cpeny,

B3pbiBo3amuineHHe JJeKTPO0OOpYd0BaHUHE — D3TO BJIEKTPOOOOpYAOBaHHUE, B
KOTOPOM TMPEAYCMOTPEHBI KOHCTPYKTHBHBIC MEPHI MO YCTPAHCHHWIO WM 3aTPyTHCHHIO
BO3MOYKHOCTH BOCIUIAMEHEHHSI OKPY)KAIOIIEH €ro B3PBIBOOIMACHOW CpPEIbl BCIEACTBUE
AKCILTyaTali 3TOro 000py10BaHUS.

OCHOBHOM 3HaK B3pBIBO3AIIMIIEHHOTO 31eKkTpoobopyaoBanus Ex (Explosionproof -
B3pPbIBO3AIMIIEHHBIN) yKa3bIBAE€T HA COOTBETCTBUE AIIEKTPOOOOPYIOBAaHUS CTaHIAApTaM
MDOK.

B coorBerctBun ¢ I'OCT P 51330.13-99[7], TexHMYECKHMM pETIIAMEHTOM O
TpeOoBaHMSIX TOXKapHOM Oe3zomacHoct (. 6, cr. 23) u IIVD (m.7.3.31)
B3PBIBO3AIUIIEHHOE 3JEKTPOOOOPYAOBAaHUE TIOMPA3JSIsIETCS TIO0 YPOBHSIM, BHUIAM
B3PBIBO3AINUTHI, TPYIIIIAM B TEMIIEPATYPHBIM KIIACCAM.

Bb100p 3/1eKTP0000OPYA0BAHUSA ISl B3PHIBOONIACHBIX 30H

[TIpu BbIOOpE A7IEKTPOOOOPYIOBAHUS, OOOPYAOBAaHHE AOKHO OBITH BBIOpAaHO U
YCTaHOBJIEHO TakK, 4YTOObI OOecCHeurBanach €ro 3aluTa OT BHEIIHUX BO3ACUCTBUMN
(Hampumep, XUMHUYECKUX, MEXAaHHYECKHX, BUOPAIIMOHHBIX, TEIJIOBBIX, AJIEKTPUUYECKUX,
BJIAYKHOCTH ), KOTOPBIE MOTYT OKa3aTh OTPULATENBHOE BIMSIHUE HA B3PBIBO3ALLUTY.

Cnegyer mnpeanpuHUMaTh MEpbI, MNPEAOTBPALIANONINE MOMNAJaHue MOCTOPOHHUX
IPEIMETOB B OTKPBIThIE BEHTWISAIMOHHBIE OTBEPCTUS BEPTHKAJIBHO PACIOJIOKEHHBIX
BpAIIAIONINXCSl STEKTPUUECKUX MAIIHH.

UtoObl M30€XaTh AJIEKTPUYECKOTO HMCKPEHHUs, CHOCOOHOTO BOCIIAMEHMTD
B3PBIBOOMACHYIO Ta30BYIO Cpelly, HEOOXOJIMMO MpPeNOTBPATUTh JIOOYI0 BO3MOXKHOCTD
KOHTAKTUPOBAaHUS  C  HEU3O0JMPOBAHHBIMU  TOKOBEAYUIMMH  YacTsIMH,  KpOMeE
UCKPOOE30MacHbIX.

s BeIOOpa 2JIEKTPOOOOPYIOBAaHMS, COOTBETCTBYIOIIEIO KJIACCY B3PHIBOOIACHOM
30HBI, HEOOX0IMMa clieyrolast HHGOpMaIus:

- KJIACC B3PBIBOOIIACHOM 30HBI;

- rpynmna B3pBIBOOIMACHONW CMECH WJIM TeMIlepaTypa €€ CaMOBOCIIaMEHEHUS
corjiacHo 5.3;

- TJIe TO HEOOXOAMMO, KaTerOpust B3PHIBOOTIACHOU cMecH (cM.5.4);

- CBEJICHUS O BHEITHUX BO3JIEHCTBUSIX U TEMIIEPATYPE OKPYKAIOIIEH CPEIIbI.
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- COCTaBJICHHE HOPMBI 3JIeKTpoobopyaoBanus o [IYD u cocraBinenue ero
MapKUPOBKH:

- Dnektpoasurarenu n.7.3.66.,1.7.3.10.

- Anmnapartsl ynpasienbs 11.7.3.68.,1.7.3.12.

- DJIeKTPOCBETUIIbHUKH 11.7.3.76., 1.7.3.11.

Tembl noka210B U pedpepaToB
l. Bunel B3ppIBO3aIUTBI M COBPEMEHHBIE MAapKH B3pbIBO3ALMIIEHHOIO
AIIEKTPOOOOPYI0BAHUS;
2. B3pbIBo3anyileHHOE 3J€KTPOOOOPYJOBaHUE NPUMEHSEMOE B OKPACOYHOM
IIPOU3BO/ICTBE;
3. DnexTpoo0opyAOBaHNE OOBEKTOB CBS3AHHBIX C XpaHEHUEM, MepepaboTKOM
HepTH MHEPTENPOTYKTOB;

4. DnekTpoo0OpyA0BaHUE HCTIOIB3YEMOE B MPOIIEccax AePeBOOOPaOOTKHY.

5. DAeKTPoOOOPYAOBaHUE XUMUYECKIX 3aBOJIOB.

6. DnexkTpooOopya0BaHKE MPOIIECCOB HeTemepepaboTKH.

7. DJIEKTPOYCTaHOBKH TETNIOOHEPTE€TUYECKUX OOBEKTOB;

8. DnexTpoobopyaoBaHNe O0BEKTOB XpaHEHHsSI M pac(aCOBKH TOPIOYHX T'a30B U
JIBXX;

9 DexTpoo0opyA0BaHNE MYKOMOJIBHOTO MTPOU3BO/ICTRA,;

10.  DnexTpoobopyI0BaHKE UCIIOIB3YEMOE TEKCTUIILHOTO IIPOU3BOJICTBA;

11. DnexkTpoobopyoBaHrEe MAIIMHOCTPOUTEILHOTO POU3BO/ICTBA;

12.  Tloxxapnast 6€30MaCHOCTh XOJOIUIBHBIX 3JIEKTPOYCTaHOBOK;

13.  HopmatuBHOE 00OCHOBaHHWE TOXKAPHOW OE30MACHOCTH AJIEKTPOYCTAHOBOK
BOJIOPOAHBIX CTAHIIUM;

Bonpocs! 1151 CaMOKOHTPOJIA

1. Knaccudukarusi moMemeHnii B 3aBUCUMOCTH OT BO3ACHCTBHM OKpY’Karolen
cpenbl Ha sJekTpoobopynoBaHuellokazarenu moxkapo- B3pPHIBOONACHOCTH BEIECTB U
MaTEpPHUAJIOB;

2. Knaccudukarusa BOC no kateropusiM u rpyIinam;

3. Knaccudukamuss noxkapoonacHbix 30H mo IIYD u ®3 Nel23 «TexHuueckuit
peraamMeHT 0 TpeOOBAHUAX MOXKAPHOH 0€30MaCHOCTIY;

4. Knaccudukarust B3pbiBoomacHbIX 30H mo [1YD m ®3 Nel23 «Texuuwueckuid
peraamMeHT 0 TpeOOBAHUAX MOXKAPHOH 0€30MaCHOCTIY;

5. DnekTpoobopyroBaHre 00IIEeTro Ha3HAYCHHS;

6. B3pbIBo3amuieHHoe 31eKTPooOopy10BaHuE;

7. Be1O0p 37eKTpo00OpyAOBaHUS IS TTOKAPOOTIACHBIX 30H;

8. Br100p 371eKTpo0OOpy10BaHMs 17151 B3PIBOOMACHBIX 30H;

OnopHble TepMuHbI 110 TeMe «BblOOp M mpuMeEHEHUEe 3JIeKTpooOOpPYIOBaHUS B
PA3UYHBIX TEXHOJOTUYECKUX CPENIaxy»:

B3pbiBO3amuTa Ex, 3ammra [P, BUIbl B3pBIBO3AIIUTHI, YPOBEHb B3PHIBO3ALIUTHI,
rpynmna, NOATPYINa, TEMIIEpaTypHbId KJacc, TEMIepaTypa CaMOBOCIUIAMEHEHUS,
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0€30TmacHBI AKCIIEPUMEHTAIBHBIM MaKCUMaIbHBIA 3a30p (BOM3), MUHMMaNBHBIA TOK
BocriameHenus (MTB).

TecTsl A1s1 CAMOKOHTPOJIA
1. Buibepume 00un sapuanm omeema u 3anuuiume e2o Homep
YCTpoiicTBO  37€KTpoOOOpYAOBaHMS BO B3pPHIBOOMACHBIX W IMOKapOOMACHBIX 30HAX
perilaMeHTUPYETCS:
1) «TexHOnOrMYECKU pEriaMeHT»
2) «IIpaBuna npoTUBOIIOKAPHOTO PEKUMA»
3) «IIpaBuna ycTpoicTBa 3JEKTPOYCTAHOBOK»
4) «IIpaBuna noxxapHoi 6e3omacHocTu B Poccuiickoit denepanum»
5) «MIHCTpYKLMSI 10 YCTPOMCTBY MOJHME3AIUUTHI 31aHUS U COOPYKEHUS»
Ortger:
2. Bvibepume 00un sapuanm omeema u 3anuwiume e2o Homep
B3pbiBo3amnuiieHHoe  3JIeKTpo0OOpyJ0OBaHNEe, TPEAHA3HAUYEHHOE JJIi BHYTPEHHEH U
Hapy>KHOM YCTaHOBKH (KpOM€ PYIHHYHOTI'0), OTHOCUTCS K IpyIIIE:
1)I
2)11
3) TA
4) 11B
5)11C
Ortger: .
3. Buibepume 00un 6apuanm omeema u 3anuwiume e2o Homep
Knaccugukanus B3pbIBOONAacHbIX cMmecel razoB u mnapos JIBXX ¢ Bozgyxom 1o
TEMIIEpaTypHBIM I'pPylIIaM 3aBUCHUT OT:
1) TeMriepaTypbl BCIBILIKA
2) TeMIiepaTypbl BOCIUIAMEHEHHMS
3) TemnepaTypbl CAaMOBOCILJIAMEHEHUS
4) HU)KHETO KOHLIEHTPALIMOHHOTO Ipeieia paCIpOCTPAHEHHS INIAMEHH
5) BepXHEro KOHUEHTPALMOHHOIO MIPEAEIIa paCIpOCTPAaHEHUS TUIAMEHU
Otger:
4. Boibepume 00un sapuanm omeema u 3anuwiume e2o Homep
Knaccugukanus B3pbIBOONIACHBIX CMECEW I'a30B U MAapoOB € BO3AYXOM IO KaTEropusM
3aBUCHUT OT:
1) TemnepaTypsl BCIIBIIIKH
2) TeMIiepaTypbl CaMOBOCILIAMEHEHHUSI
3) TemnepaTypsl Ha TOBEPXHOCTU 000PYI0OBaHUS
4) KOHLIEHTpAlMY Ia30B WM IApOB B B3PbIBOONIACHOW CMECH
5) 6€30MacHOro 3KCIEePUMEHTAIIBHOTO MaKCUMAIbHOTO 3a30pa
Otger:
5. Bvibepume 00un sapuanm omeema u 3anumume e2o Homep
Bropas nudpa B MapkupoBKe 31€KTpo0oOOpyA0BaHUs OOIIEr0 Ha3HAYEHHUsI COOTBETCTBYET
CTEIIEHU 3aIUThI OT:
1) Bo31eiCTBUS BBICOKUX TEMIIEPATYP
2) BO3AEHCTBUS OTPULIATEIbHBIX TEMIIEPATYP
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3) nonajaHus BIIaru

4) nonajgaHus NbUIN

5) nonananus yasTpaduosiera

Ortger:

6. Boibepume 00uH 6apuanm omeema u 3anuiiume e2o Homep

[TepBas mudpa B MapKUPOBKE IEKTPOOOOPYIOBAHUS OOIIETO Ha3HAYEHUSI COOTBETCTBYET
CTEIEHHU 3alIUTHI OT:

1) BO31€HCTBUS BBICOKMX TEMIIEPATYP

2) BO3/1€MCTBUS OTPULIATEIBHBIX TEMIIEPATYP

3) nomajaHus BIIaru

4) momnaiaHus MbLIN

5) monamanus ynpTpaduoera

Otger:

7. Bvibepume 00uH sapuanm omeema u 3anumiume e2o Homep

AKKyMyJIITOpHAs 3apsiiHasi CTaHIUs TATOBBIX Oatapeit oTHocuTed o 1Y k30He kiacca:
1) B-I

2) B-16

3) B-II

4) TI-1

5) II-11I

Otsger:

8. Bvibepume 00un 6apuanm omeema u 3anuuiume e2o HOMep

B cootBercTBHM ¢ [IYD momenieHusi, B KOTOPBHIX BBIAEISAIOTCA ra3pl win napel JIBK B
TaKOM KOJMYECTBE M C TaKMMU CBOMCTBAMM, YTO OHM MOT'YT 00pa30BBIBATH C BO3IYyXOM
BOC npu HOpManbHOM pexume paboThl, OTHOCSATCS K 30HE Kiacca:

1) B-1

2) B-16

3) B-Ia

4) T1-1I

5) II-1IT

Ortger:

9. Bvibepume 00un sapuanm omeema u 3anuuiume e20 HOMep

B cootBerctBum ¢ IIYD nomenieHue, B KOTOPOM HNPUMEHSIOTCS WM XPAHATCS TOPHOYUE
KHUJKOCTH C TeMIepaTypoi Benblmku 6osiee 61 °C, OTHOCHUTCS K 30HE Kjacca:

1) B-I

2) B-16

3) B-Ir

4) I1-1

5) II-1I

Ortger: .

10. Bvibepume 00un sapuanm omeema u 3anuuiume e2o Homep

PacmonoxxeHHass B MOMENIEHWM HACOCHAsl CTAHIMS TO Tepekadke OeHzmHa mo [1YD
OTHOCHTCS K 30HE KJlacca:

1) B-I

2) B-la
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3) B-Ir

4) TI-1

5) II-111

Otger:

11. Boibepume 00un sapuanm omeema u 3anuwiume e2o0 HOMep
Lex mmndoBku anroMuHUeBbIX u3Aenuii o [TYD oTHOcHUTCS K 30HE Kiacca:
1) B-I

2) B-1I

3) B-Ila

4) TI-11

5) II-111

Otger:

12. Bvibepume 00un sapuanm omeema u 3anuuiume e2o Homep
Yuciio TeMnepaTypHbIX KJIACCOB AJIEKTPOOOOPYI0BAHUS PABHO:
1)2

2)4

3)6

4)7

5)8

Ortger:

13. Bvibepume 00un sapuanm omeema u 3anuuiume e2o Homep
Haunboinee Haie:KHBIM SBIISIETCS 3JIEKTPOOOOPYIOBAHUE C YPOBHEM B3PbIBO3AIIUTHI:
1)o

2)1

3)2

4)3

5)4

Otger:

14. Bvibepume 0un 6éapuanm omeema u 3anuuiume e2o HOMep
OCHOBHOI CUMBOJI MAPKHPOBKH B3PHIBO3AIIUIIIEHHOTO 3JIEKTPOOOOPYT0BAHMS:
1) IP

2) Ex

3)IT

4) HP

5) Ox

Otger:

15. Bvibepume 00un sapuanm omeema u 3anuwiume e2o0 HomMep
OCHOBHOI CUMBOJI MAPKHPOBKH 3JIEKTPOOOOPYAOBaHUS OOIIEro Ha3HAUYCHUS:
1) IP

2) Ex

HIT

4) HP

5) Ox

Otser:

Kpurepuu OlleHKH:
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Bonpocw 1-15: 3a xax b1l TpaBUIIBHBINA OTBET 00yYaroleMycs: mpucBanBaetcs 1 6am, 3a
HENpaBUIIbHBINA OTBET — ) OAIIOB.
MaxkcruManabHOE KOJIMYECTBO 0aioB 3a TecT — 15 Gaos.

Bomnpoce! 1151 CaMOCTOSITEILHOT0 U3y4YeHHs
Hcnonb3ys maTepualt, U3J10KE€HHbIN [ 1], U3y4nTh BOIIPOCHL:

1. Knaccugukanus B3peiBoonacHsix cMmeceil. Onpenenenue, pacnpeaeacHue
MOKATErOpUsIM U TPyIIaM B3phIBOOIIACHBIX CMECEil.

2. B3peiBoonacHsie 30HbL. OmnpeenieHue, KI1acCupuKaIys B3pbIBOOMACHBIX
30H olIVD, 123 — @3.

3. Knaccudukanus B3PbIBO3AIIUIIEHHOTO 3IIEKTPOOOOPYIOBAHHSL.
Onpenenenue. YpoBHU B3PbIBO3AIIUTHI.

4. Knaccudukanus B3PBIBO3AIIUIIEHHOTO 3IIEKTPOOOOPYIOBAHUSI.
Omnpenenenne. Buapl B3ppIBo3amuThl. B3peiBoHETpOHUIIAEMast 000I0YKA.

5. Knaccudukanus B3PBIBO3AIIUIIEHHOTO 3IIEKTPOOOOPYIOBAHUSI.

"

Omnpenenenve. Buasl B3pbiBO3amuThl. Bua B3pbiBo3amuThl Buaa "e" (MOBBIIICHHAsS

HaAEKHOCTh TPOTUB B3PHIBA).

6. Knaccudukanus B3PbIBO3AIIUIIEHHOTO 3IIEKTPOOOOPYIOBAHHUSL.
Omnpenenenrie. Bunel B3ppiBo3anmthl. MckpoOe3onacHast 3eKTprUecKast Ielb.

7. Knaccudukanus B3PBIBO3AIUIIEHHOTO IIEKTPOOOOPYIOBAHUS.
Omnpenenenne. Buapl B3pbIBO3alMThl. MaciasiHOE 3a0IHEHHE 000I0YKH C TOKOBEAYIIUMU
YACTSIMH.

8. Knaccudukanus B3PbIBO3AILIUIIEHHOTO IIEKTPOOOOPYTIOBAHUS.
Onpenenenve. Buabl B3pbIBO3AIIUTHL. 3alOJHEHUE WM NPOAYBKAa OOOJOYKH O]
M30BITOYHBIM /IaBIICHUEM.

9. Knaccudukanus B3PbIBO3AILUILEHHOTO IIEKTPOOOOPYIOBAHUS.
Omnpenenenne. Bunsl B3peiBo3amuTthl. KBapiieBoe 3anonHeHue 000J0YKH.

10. Knaccudukanus B3PBIBO3AIMIIEHHOTO 3JIEKTPOOOOPYIOBAHMUSL.
Omnpenenenne. Bunapl B3ppiBo3anuThl. CrieliMabHbINA BAJ B3PBIBO3AIIUTHI.

11. Knaccudukanus B3PBIBO3AIMIIEHHOTO 3JIEKTPOOOOPYIOBAHMUSL.
Omnpenenenue. I'pyniibl, OArPYIIbl B3phIBO3AIIUIIEHHOTO AIEKTPOOOOPYI0BAHUS.

12. Knaccudukanus B3PBIBO3AIMIIEHHOTO 3IIEKTPOOOOPYIOBAHMUSL.
Omnpenenenue. TemnepaTypHbl€ KJIacChl B3phIBO3AIUIIEHHOTO AJIEKTPOOOOPYI0BAHUS.

13. Knaccudukanus B3PBIBO3AIMIIEHHOTO 3IIEKTPOOOOPYIOBAHMUSL.

OcobenHoctn  pacu€ra  TEMIEPAaTypHOrO  Kjlacca  DJIEKTPOOOOPYIOBaHUS IS
B3PBIBOOTIACHBIX 30H CO B3PHIBOOIMIACHBIMU MBIISIMHU.

14. Knaccuduxarus B3PBIBO3ALIUIIEHHOTO AIEKTPOOOOPYI0BAHUS.
Onpenenenre. MapkupoBKa B3pbIBO3AIUIIEHHOTO 3JIEKTPOOOOPYIOBAHUS.

15. Oco00EHHOCTH PKCIUTyaTalluy B3PbIBOZAMUIIEHHOTO 3JIEKTPOOOOPYAOBAHUS.

16. [Toxxapoonacusle 30HBI. OnpeneneHue, KiaccU(UKALUS TOXKAPOOMACHBIX
3oHTI0 I1YD, 123 — ®3.

17. [Tomenienust ¢ HOpMaJIBLHOU CPEOH.

18. DnekTpoobopyoBaHue 001ero HaszHaueHus. OrnpejeneHue, MapKUPOBKa

AJEKTPOOOOPYI0BaHNE O0ILIET0 HA3HAYCHHUSI.
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IIpakTUyeckue 3a1aHus Uil 3aKPeIUIeHUs MaTepuasia
Onpedenums munvt nomewenui no 11y9

-y4eOHbIe KJIacChl 00pa30BaTEeNbHBIX YUPEKICHHI;

- KyXHU KBapTUP, HEOTAIUTMBAEMBIE JICCTHUYHBIC KIICTKH;
- MO/IBATbHBIC HEBEHTUIIUPYEMbIE TIOMEIIICHNUS,

- ’KUBOTHOBOIUECKHUE (PEPMBI;

- MMOMEILEHNS OBOIIHBIX 0a3;

MOMENICHHS 0aHb U TIPAYCYHBIX;

- MTOMEIICHHUSI MOCUHBIX B CTOJIOBHIX;

- MTOMEIICHUS CYIITUIBHBIX KaMep;

- JUTEUHBIE U TEPMUUYECKUE TPOU3BOICTBA;

- (bOpMOBOUHBIE 11€X;

- [IEMEHTHBIE 3aBOJIbI;

- 1[eXa MOJyYeHUs! KUCIIOT U MIeI0YeH;

-CKJIaJ] MUHEPAJIbHBIX yI00pEHUA.

Kuaccunpukanust B3pbiBoonacHbix cmeceii mo I1Y2J

-Onpedenums no cnpasounuxy A.H. bapamosa «llodcapo- 63pvieoonacnocmo
gewecms U Mamepuanlos u Cpeocmsed ux myueHus» noxicapo- 83pbl80ONAcHble GaxKmopwl
I'T" u JIBJK ons eewecms:

aMMUaK, BOJIOpOJ, MPOMNaH, AaleTHICH, CEPOBOJOPOJ], OCEH3WH, AalEeTOH, CIHUPT
STUJIOBBIN, CEPOYTIAEPO, CKUITUIAP.

- ompeaenuth kareroputo u rpynny BOC mo IIYD ans BellienepednclIeHHbIX
BEILECTB;

Kaaccupukanusi B3pbIBOONACHBIX M MOKAPOONACHBIX30H 10 ITY D

ITo:xkapoonacHblie 30HbI

Onpedenums knacc 301 no 11V ona credyrowux nomewjenuii u npocmpaHcme:

-CkJ1ajickoe oMeIlleHHe JJIsl MUHEPAJIbHBIX Macell

- omnrToBasg 0a3a MO MPOJAXe PACTUTENbHBIX Macell; TKalKoe M NpsSAUIbHOE
POU3BOJICTBO;

-mebOenpHas padbpuka;

CKJIQJICKOE TIOMEIIIEHUE KHUTOU3/1aTeIbCTBA;

- TIOMEIIEHUs apXUBOB U MY3€€B;

- OTKpBITOE XpaHeHue Topda u yris;

-TepeBaliovyHast IECOTOProBasi Oupixa;

- OTKpBITasi Ma3yTHas JIOBYIIIKA;

- OTKPBITOE CKJIAJUPOBAHKE CMAa30YHbIX MAaTEPUAJIOB B TEpPMETHUYHOM Tape.

B3pbiBoonIacHbIE 30HBI

Onpeodenumn xknaccwt 304 no I1Y:

-llex o o0e3KupUBaHUIO METAJUIMYECKUX JETaICH;

- [ToMeleHust OKpacCOYHBIX Kamep;

- HacocHas cranuus o nepekavke 3TUIIALETaTa;

- XuMHU4ecKui 3aBoJ1 1o nepepadoTke Gpypana;

- [ToMelieHne aMMUaYHOTO KOMIIPECCOPA;

- ABTO3ampaBoYHas CTaHLIUS;
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- Pe3epByapHblii napk xpaHeHUs: OEH3UHOB;

- [IpocTpaHcTBa y IBIXaTENbHBIX KJIAMaHOB U eMKocTel ¢ JIBIK;

- HedrenanusHnas scrokana;

- 3akpbITas rajepest TPaHCIOPTUPOBKU YrOJdbHOM NbutH Ha TOLI;

Br100p 3/1eKTP000OPYAOBAHMS /151 HENIOKAPOB3PbHIBOONACHBIX IPOM3BO/ICTB

Buiopams ucnonnenue anekmpoosucamerneti.

- J1711 BEHTUJISIHMOHHBIX YCTAaHOBOK B KUHOTEATPE;

-J1ns1 anexTponpuBoaa B pOPMOBOYHOM IIEXE;

- 111 anexTponpuBoaa BOJOHACOCHOW YCTAHOBKH HAa OTKPBITOM IPOCTPAHCTBE;

-J11s1 snexTponpuBoa Ha KUBOTHOBOIUECKOU (hepMe;

Bb100p 3/1eKTP000OPYI0BAHMSA AJIAl MIOKAPOONACHBIX 30H

-BeiOpaTe ucnosiHeHHE 3alIUTHBIX O00O0JOYEK AJIEKTPOJBUTraTENs, armapara
VIIPABJICHUA U CBETWIIbHUKA [Tt 30HbI 11-1, I1-11a;

-IIpoBepuTh BO3MOXKHOCTh YCTaHOBKM dJyekTpoasurarenss [P34 wu anmapara
ynpasienus [P23 B 3one knacca I1-111.

Bb100p 3/1eKTP000OPYI0BAHMSA AJIS1 B3PbIBOONIACHBIX 30H

- BBIOpATh IEKTPOJBUTATENb, allllapaT yIpaBIeHUs s 30HbI B- [;

- BBIOpaTh CBETWJIbHHK U anmapar ynpaBieHus ajis 30HbI B- Ir;

-BBIOpaTh NPOBOJ U OPOHUPOBAHHBIN Kabesb A1 30HbI B- Ia;

- TMPOBEPUTH BO3MOXKHOCTh yCTaHOBKH 3iekTponasurarens 2ExellT2 B 3oue B- la
JUIsI TEXHOJIOTMYECKOU Cpeibl alleTUIICH;

- TPOBEPUTH BO3MOXKHOCTh ycTaHOBKH 3nekTpoasBurarens 1ExdIIATIu anmapara
ynpasienus [P65 i 3ous1 B- 11a;

- NOPOBEPUT BO3MOXKHOCTH IPOKIAAKu npoBoxa Mapku AIIP oTkpsiTo 110
KOHCTpYyKIUsAM U kabenss ACh B niexe nosydeHus Toiyosa.

Tema 3. IloskapHasi 0€301aCHOCTD JIEKTPOYCTAHOBOK U PAacCyeT dJIeKTPpUuUYecKuxcerei

eab: M3yyuTh anmapaTsl 3alUThI, HCTIOIL3YIONIUECS B AIEKTPOCETAX, TPEOOBAHMUS
K BBIOOpY ammapaToB 3allUThI, HJIEKTPOIPOBOIKH BO B3PHIBOOMIACHBIX 30HAX, 0€30MacHOMN
AKCILTyaTalluu 3JEKTPOYCTAHOBOK.

Bo3nukHOBeHHE TOpeHUs SBIAETCS HauOojee BaXKHOM M CJIOXKHOW CTaauei
npoiuecca ropeHus. [letanbHoe M3y4YeHHME MEXAaHM3MOB BO3HUKHOBEHHUSI TOPEHHUS OYE€HBb
Ba)KHO JJIS1 BCEX BHUJIOB U aCTIEKTOB MPOGUIAKTHKH MOKaAPOB.

B nanHON TeMe NpenycMOTPEHO M3YUYEHHE TEOPETUUECKOr0 Marepuania, pelieHue
MPaKTUYECKUX 3aJ1a4, BBITIOJIHEHUE 1a00PaTOPHBIX PadoT.

MeToanuyecKkue peKOMEeHIAIUN 110 U3YUYEHHIO TeMbI

Onekmpoosucamens — MalIMHA, MpeoOpasyromas >JICKTPUUECKYI0 SHEPrui0 B
MEXaHW4eCcKylo. B 3aBucuMocTH OT poja MOTPeOIIeMOro TOKa dJIEKTPOIBUTATEITH
MOAPA3ICISAIOTCS  Ha  DIIEKTPOABUTATENH  NEPEMEHHO20 W NOCMOSAHHO20  MOKA.
DONEeKTPOABUTATENM TEPEMEHHOIO TOKa JENSITCS Ha ACUHXPOHHble, CUHXPOHHblE W
KOJIeKMOPHblLe.

Baxxnolt 3agaueiil mpu BbIOOpE AIEKTPOBUTATENS SBIISAETCS ONPEEICHUE YCIOBUM, B
KOTOpbIX OH Oyner paborarb. Bo MHOrMX ciy4asx OKpY’Kawllas Cpela COIEPKHUT
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00JbIIOE KOJMYECTBO BIArd, MbUIM, Ta30B, MapoB, XUMHUYECKHUX BemiecTB. llosTomy
CTENEHb 3alUUThl O0OJOUKM 3JIEKTPOABUIATENS JOJKHA COOTBETCTBOBATH OKPYKAIOLIEH
cpene. [Ipu BbIOOpE 3mekTpoABUraTes sl B3phIBOONACHBIX 30H, KDOME TOT0, YUUTHIBAIOT
KJIaCC 30HbI, YPOBEHb U BUJ| B3PbIBO3ALLUTHI, KATETOPUIO U IPYIIITY B3PHIBOONACHON CMECH.
JUis o’kapoonacHbIX 30H TAKXKE YUUTHIBAIOT €€ KJlacc.

Tun acHHXPOHHOTO 3NEKTPOABUIATES] BO MHOTOM OIPEAEIAETCS YCIOBUIAMH ITyCKa
paboyero MexaHu3Ma, a TaKKe PEKUMOM paboThl. Pexxum paboThl 3yeKTpoaBUTATENs
OTIpE/ICIISICTCS. XapaKTepOM €ro 3arpy3ku M BPEMEHEM, B T€YEHHE KOTOPOrO OH MOKET
paboTaTh, HEe HArpeBasCh BBIIIE YCTAHOBICHHOMN TeMIIEpaTyphl.

ABapuiiHbIM PEKUMOM PabOTHI IEKTPOABUTATENST OyAeM Ha3bIBaTh JIO0OW PEXUM
paboThl, YBEIMUMBAIOIIUN TEMIIEPATYPy HArpeBa 3JEKTPOJBUIATENS BbIIIE JOIMYCTUMO.
HeoOHapyxeHHBbIN aBapUHHBIA peXuM pabOThl 3JIEKTPOJBUTATENS MOXKET IPUBECTU K €r0
3aropaHuio. ABapuUHHBIE PEXUMBl pabOThl ANEKTPOABUraTesIed BO3HUKAIOT M3-32
CHW)KEHUS WJIM YBEJIMYEHHUS MUTAIOLIErO HANpPSDHKEHWs IPU HOMHHAJIBHOW HArpy3ke Ha
BajJly, YBEIMYECHMM HArpy3Kd Ha BaJly BbIIIE HOMHHAJIBbHOHM, OOpbIBEe OAHOIN (a3bl,
CHIDKEHUH MEXBUTKOBOTO COMPOTHBIICHUS W3OJSIIIMM CTATOPHBIX OOMOTOK; YXYAIIEHUU
BEHTWISIIINH, YBEIMYCHUH YUCIIa BKIIFOUEHUH BBIIIE TOMYCTUMOTO.

[IpuMeHHUTENHHO K CHJIOBBIM TpaHC(hOpMaTopaM CleAyeT pa3indyaTb HOMHUHAIBHYIO
MOIIHOCTh M  HAarpy304Hyroo crnocoOHOCTb. HomuHanbHas MOIIHOCTH JaHHOTO
TpaHchopMaTopa OJHO3HAYHA. DTO — HEKOTOpas BIOJHE ONpEeNIeHHAs MOIIHOCTD,
KOTOPYIO OH IpH 3KOHOMHUYecKH paruoHanbHoM KIIJ[ MoxkeT oTnaBath mOCTOSIHHO, Oe3
HepepbiBa, B TEUEHHE BCEr0 CBOETO HOPMAJIBHOTO Cpoka ciayxObl. Harpy3ounas
CIIOCOOHOCTh — 3TO MOUIHOCTh, KOTOPYIO TpaHC(HOpPMATOp MOKET OTJAaBaTh TOJbKO B
TEYEHHE 3aJJaHHOTO0 KOPOTKOI'O IPOMEXYTKa BpeMeHH. BennumHa 3TOM MOIIHOCTH
3aBUCUT OT YCJIOBHMI OJKCIUlyaTalluM, B KOTOPBIX TpaHC(OpPMATOp HAXOIUTCS B
paccMaTpuBaeMblii MOMEHT, U OT TOTO, JOJDKHA JIM OHA JIOIyCKaTbes 0e3 yuepoa ais ero
HOpPMAaJIbHOTO CpOKa CIyKObl WJIM K€ 33 CYET HEKOTOPOIO YBEJIWYEHUS! €CTECTBEHHOI'O
U3HOCA €0 U30JISILHN.

DJeKTpUYeCKHUe amnmaparbl YOpaBlIE€HUS — 3TO cIabO0TOYHbIE (C TOYKH 3pEHHS
COOCTBEHHOTO TOTPEOJICHUS) SICKTPOTEXHUYECKUE YCTPOICTBA, MpeIHAa3HAYCHHBIE IS
YIOpPaBIEHUS! CUIBHOTOYHBIMH 3JIEKTpOycTaHOBKaMH. OCHOBHBIMU BHJIaMHU allllapaToB
YIIPABJIECHUS SIBJISFOTCS: KOHTAKTOPbI, MATHUTHBIE IIyCKAaTEN, KOHTPOJUIEPHI.

[To npuHIMIy KOMMYTallMK CUJIOBBIX LIETIEN annapaTthbl YIPABJICHUS OAPA3AEISAIOTCS
Ha KOHTaKTHble M OECKOHTaKkTHblE. [lepBble HMMEIOT MOJBMKHBIE KOHTAKTHBIE YacTH,
Pa3MBIKAIOLIME M 3aMBIKAIOIIUE CHJIBHOTOYHBIE JJIEKTPUUYECKUE LENU. becKOHTaKTHbIE
anmnapatsl HE UMEIOT MOJBUKHBIX KOMMYTHPYIOIIMX KOHTAKTOB.

Annapatel  ynmpaBieHHsS ~— OBIBAIOT ~ BBICOKOBOJIBTHBIE —  KOMMYTHUPYIOLIUE
BBICOKOBOJIBTHBIE CHJIOBBIE LI€MM, HU3KOBOJIbTHBIE — KOMMYTHPYIOLIME HU3KOBOJBTHbBIE
CHJIOBBIE U OCBETUTEIbHBIC IIETIH.

AmnmapaTtbl OOBIYHOTO HCIOJMHEHHS NPUMEHSAIOTCS B HOPMAJIbHBIX YCIOBHSIX
OKpyXaromed cpeabl. g B3pBIBOOMACHON Cpelnbl M3rOTABIMBAIOTCS — ammapaThbl
B3pbIBO3AIIUIIEHHBIE.

HauOosnpiryro 1no’kapHyr0 ONAcHOCTb —allllapaToB CO3JAl0T TOKHM KOPOTKOIO
3aMmbikaHus. [loaToMy ams Kaxzaoro ammapara 3aJaercs TOK JIOIMYCTUMOM BEJIMYUHBL,
TEIUIOBOE BO3/EWCTBHE KOTOPOrO ammapar MOXKET BbIIEpPKATb B TEUYEHHWE 3aJaHHOTO
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BpeMEHH 0€3 BBIBOJIA €r0 U3 CTPOSL.

[ToxkapHasi omacHOCTh AJIEKTPOJBUTATENEH, TPaHCPOPMATOPOB, HIEKTPONPOBOJIKU U
OPYTUX DJIEKTPOTEXHUYECKUX M3JEIUMHA B 3HAUUTEIIBHOW CTENEHU OMNpEeisieTcs
HAJEKHOCTBIO  3JIEKTpOU30JsiuU. (OCHOBHOW  XapaKTEPUCTUKOM  DIIEKTPOU3OJISIUN
AIEKTPOTEXHUYECKUX M3JEIUN SIBISETCS €€ DJJIeKTpUuuecKass MNpOYHOCThb, KoTopas (B
3aBUCUMOCTH OT YCJIOBUHM SKCIUTyaTalluu W BUJAA U3JEIHS) ONPEIEISIETC MEXaHUuYeCKON
IPOYHOCTHIO, AJACTUYHOCTHIO, MCKIIIOYAIOIIEH BO3MOXHOCTH OOpa30BaHUSI OCTATOUHBIX
aepopmaiuii, TpPELIUH, pPACCIOCHUM TMOJA BO3JCHCTBHEM MEXaHHMUYECKUX HAarpy3okK.
OOHOpPOAHOCTh U MOHOJMTHOCTHh CTPYKTYPbI M30JILIMH, €€ BBICOKAs TEIUIONPOBOJHOCTD
HCKJIIOYAET BEPOATHOCTh BO3HUKHOBEHUSI MECTHBIX HAarpeBOB, MNPUBOASAIIMX K
YMEHBILEHUIO dJIEKTPUIECKON TPOYHOCTH.

Pazpymienne M30iMM NMPOMCXOAMT B OCHOBHOM B PE3yJbTaTe€ HarpeBa TOKaMU
Harpy30K M BO3JCHCTBUM TeMIlepaTyp BHEIIHEH cpeapl, BUOpaluii W JIPyrux
MeXaHW4YeCcKux BozjaeicTBuid. [loBhilieHne Temmeparypbl Ha Kaxzasie 8-9 °C B cpenHeM
BJIBOC COKpallaeT CpOK CIyKObl wu3omsiuuu. Ha crapeHne wu30msiuM BIUSET U
AIEKTPUYECKOE MOJIE.

CyniecTBEHHBIM (PAaKTOPOM, CIIOCOOCTBYIOUIUM MHTEHCUBHOMY CTApEHUIO U30JISIUH,
ABJISIETCSl MEXaHWYecKas Harpy3ka Ha Hee, B OCOOEHHOCTH OO0yCIOBJIEHHas
ANEKTPOAMHAMHUYECKMMH TpoLeccaMu TpU  pe3KUX H3MEHEeHusAx Toka. llpenen
MEXaHUYECKOW MPOYHOCTU OBICTPO CHUIKAETCA MO MEPE HarpeBa. DNEKTPOJIUHAMUYECKHE
CUJIbI, BO3JICCTBYIOLIME BO BpEMS HM3MEHCHUM TOKA, NPONOPLMOHAIBHBI KBaJpaTy
MTHOBEHHOT'O 3HAYEHHMS TOKA.

CBETUIBHUK COCTOMT U3 MCTOYHMKAa CBETA W OCBETUTEJIBHOM apmaTyphl,
repepacnpeessomel cCBeToBOM MoToK. OHa Takke NpeJoXpaHseT Iila3a OT Ype3MEPHON
APKOCTH HCTOYHMKA CBE€TAa, a JAMIy - OT MEXAHUYECKHX IOBPEXKICHUM, 3aIMINACT
IIOJIOCTU PACHOJIOKEHHUS] MCTOYHMKA CBETA M IATPOHA OT BO3JECHCTBHUS OKpYKaroIEH
cCpenasbl U T.A.

Paznuyaror cnegyroniye BUIbI OCBELIEHNUS:
pabouee, obecnieunBarolee Haajexallue yCIoBUs BUECHUS pU padboTe.

Pa3HOBHIHOCTBIO paboyero OCBEIICHUS SIBISIETCS OXPAaHHOE OCBEILEHHUE, CITy)Kalllee
JUTsl 0OecTieYeHus YCIOBUM BUJEHUS BJIOJIb IPAHUI] OXPAHIEMOU TEPPUTOPHH;
aBapuifHOe, CyXallee AJi1 BpeMEHHOTO POAO0KEHUs padOThI;

ABaKyallMOHHOE, oO0ecleynBaroIiee NpU OTKIIOYEHUH pabodyero OCBEUICHUS
0e30MacHyI0 3BaKyaluio U3 MOMEIEHUS.

[ToxxapHast oMacCHOCTb OCBETUTENBHBIX MPUOOPOB 00YCIOBIMBAETCS HAIUYUEM B HUX
WCTOYHHKA CBETAa, KOHTAKTHBIX 3JieMeHTOB M IIPA. OcHOBHasg 4acTh MOABOJUMOM K
HMCTOYHUKAM CBETa JJIEKTPUYECKOW JSHEPIUU HEIOCPEACTBEHHO MEPEXOIUT B TEIUIOBYIO,
BCJICICTBHE YE€ro Kojba JlaMIbl M HEKOTOPbIE 3JIEMEHThl OCBETUTEIbHOW apMaTyphl
HarpeBaroTcs 10 BECbMa BBICOKOW Temmeparypbl. CONPUKOCHOBEHHE HArpeThIX YacTew,
ocobeHHo ko0 namn HakanuBaHus win JIPJI (BeicokoTemnepaTypHble HCTOUHUKH CBETA),
C TOPIOYMMH MaTepUagaMy MOXKET BbI3BATh 3aTOPAHUE U ITOXKAP.

Takum 00pa3om, MOXKapHYIO OMACHOCTh, HANPUMEp, JIaMIl HaKaJUBaHUS MPUHSATO
OLICHHBATh BO3MO>XHOCTBIO BOSHMKHOBEHHUS MOKapa OT CONMPUKOCHOBEHUS (MJIA OMACHOTO
npuOIMKEHUs1) JaMibl M TOPIOYEro MaTepualia WM BO3HUKHOBEHHUS IMOXKapa OT
NonaJaHvus Ha OKPYKAIOUIME TOPIOYME MaTepualibl PACKAJEHHBIX JJIEMEHTOB JIaMIIL,
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oOpa3yromuxcs Ipy ee paspyiieHuu. MHoraa kK 5TuM 1ByM BO3MOKHOCTSIM JOOABIISICTCS U
TPEThSl — 3arOPAHKUE NATPOHA WJIM MUTAIOLIKX ITPOBOJIOB.

HAJIEKHOCTh W T0XKapoOe30MacHOCTh CBETHWJIIBHUKOB B 3HAYMTEIBHOM CTENEHU
3aBUCUT OT UX TEIUIOBOrO0 pexuma. IIpu HECOOTBETCTBMM TEMJIOBOIO PpPEKUMA
CBETUJILHUKOB M TEMIIEPATYPHBIX XAPAKTEPUCTUK MPUMEHEHHBIX B HUX KOMIUIEKTYIOUIHUX
U3JICJIMA U MaTepUaioB COKPAIIAETCS UX CPOK CIyKObI n3-3a: K3 1 3aMbIkaHui Ha KOPITYC
MOHTQ)XHBIX MPOBOJOB BCIICACTBUE BBICHIXaHUSI M BBIKpPAIIMBaHUS WX M30JALMY;
MpUNAuBaHUs NOKOJICH JIAMIT K KOHTAKTaM MAaTPOHOB M HAPYLIEHHUS MPYKUHIIIUX CBOWCTB
ATUX KOHTAKTOB; OOTOpaHUS IUIACTMACCOBBIX IMATPOHOB; BBICHIXAHUS YILIOTHSIONIUX
MPOKJIAIOK ¥ TMOTEPH HEOOXOAMMOW TepMETHU3AIlUU CBETHJIBHHKOB; COKpAIEHUS CPOKa
ciy>x0b1 tamnt u [IPA u Boixoga u3 ctpost [IPA B pesynbrare MeXBUTKOBBIX 3aMbIKaHUHN U
po0OO0EB Ha KOPITYC, MPOOOSt KOHIEHCATOPOB C BO3MOYKHOCTBIO 3arOPAHUSI U JIP.

[Ipu mnpoeKTUpPOBAHUU DIEKTPUUYECKOTO OCBEIICHUS HEOO0XO0auMO, 4YTOOBI BCe
OCBETUTEIIbHBIC YCTAaHOBOYHBIC dJeKTpousaenust (cBeTwibHUKH, [IPA, BbIKITIOUaTENH,
IITENCEbHBIE PO3ETKM M JIp.) COOTBETCTBOBAJIM Cpelie TOMEIIEHWH U HapyXKHBIX
YCTAHOBOK. Biara, mbuib, €KUe Maphbl U ra3bl, HAXOASAIIMECS B TOMEIICHUU, HE JOJKHBI
OKa3bIBaTh BIIMSHUS HA COCTOSHHE CBETWJIBHUKOB W JIpyroe oO0OpyJIOBaHHE, a HUX
KOHCTPYKIIMS HE JOJKHA OBITh MPUYMHOM MMOKapa, B3PhIBa U (WJIN) MTOPAKEHUS TOKOM.

OCHOBHBIMH MEPOTIPUATUSIMU MO CHHXKEHHUIO MokapHOU omacHocTu [IPA saBisitoTcs
INPUMEHEHHE B MX KOHCTPYKLUMSAX TPYJHOTOPIOUMX KOMIIO3ULIMM, u3rotoBiieHue I[IPA
MOJIHOCTBI0O B METAJNIMUYECKUX 000J0YKaX, ITOBBIIICHHE IIOKa3aTeleld HaJaeKHOCTH
CTapTEPOB U KOHJIEHCATOPOB, ONTUMU3AIMSA KOHCTPYKIUN APOCCENIEN MO TEMIEPATYPHBIM
pexruMaM, TPUMEHEHHE KOHJICHCATOPOB B KEpaMUYECKUX Kopiycax. I¢h(HEKTUBHBIM
CPEICTBOM TOBBIIIEHUSI MoXxapHOW Oe3omacHoctu [IPA sBrisercss BBeneHHE B €ro
KOHCTPYKITUIO TEPMOTPETOXPAHUTEICH MW TEPMOBBIKIIIOUATENICH, CpabdaThIBAIONIUX IPHU
MPEBBIIIEHUN JIOITYCTUMOW TEMITEPATYPBI KOPITYyCa APOCCES.

IIpu oreHke TMOXapHOM OMACHOCTH HaWOOJBIIEr0 BHUMAHHS 3aCTy>KHBAIOT
BHYTPEHHHUE I[€XOBBIC JIEKTPUUECKUE CETH, TaK KaK B HUX KaOelu U MPoBOa Yalle BCEro
pacnoJiaratoTcsi OTKPBITO B BHJE IMYYKOB. OCHOBHBIMU TPUUYMHAMHU, MPUBOISIIMMH K
3aropaHyi0 TOPIOYEro Marepuasia (M30JisIIus, 3allUTHBIN MOKPOB 000JI04YeK) Kabdenend u
IIPOBOJIOB SIBJISIFOTCSI aBapUMHBIE PEXKUMBI pabOTHI 3JIeKTpooOopynoBanus. Hampumep,
BO3HUKHOBeHHE K3 compoBoXkaaeTcsi BHIOPOCOM 3aKUTAIONIUX YACTHI] B BUJIC TOPSIIUX
WJIM PacIlJIaBJICHHBIX Kallejib METajljla TOKOIPOBOISIIMX AJIEMEHTOB. TOKOBas Meperpyska
kabenel U TPOBOJIOB, OOJIBIITUE MEPEXOTHBIC COTPOTUBICHUS B MECTaX MX COCAUHEHUH,
OTBETBJICHHM W MOJAKIOYEHUH K KIEMMHBIM YCTPOWCTBAM MAIIWH, annaparos,
CBETUJIbHUKOB M JPYTUX YCTPOMCTB MPHUBOMAT K IEPETPEBY TOKOIMPOBOIAIIMX KU U
3arOpaHuIo rOPIOYEro MaTepraIa.

Hanuuue snexTpuueckoil 3amiuThl, BbIOpAaHHOW B COOTBETCTBUHM C HOPMaMu H
MpaBUJIaMU, HE BCET/Ia TaApaHTUPYET O€30MacHOE MPOTEKAHUE aBAPUMHBIX PEKUMOB MPHU
MOSIBICHUM HWCTOYHUKA 3aXuraHus. Tem OoJiee, 4YTO, HampuMmep, aBTOMATHUUYECKHE
BBIKJIIOUATEIM HMMEIT HaaexHocth ot 0,85 mgo 0,95. Kpome Toro, 3amuTHbIE
XapaKTEPUCTUKU aBTOMATHUYECKUX BBIKIIOUATEIEH U IUIABKUX MPEIOXPaHUTENIE UMEIOT
3HAYUTENBHBINM pa3Opoc, YTO B psAJle CiIydyaeB HE IMO3BOJSET OO0ECHeunuTh BpeMs
cpabaThIBaHUS 3aIUTHI A0 MOSBICHUS MMOXKAPOOMACHBIX (HaKTOPOB (3KUTAFOIIUX YACTHIIL,
HarpeBa MPOBOHUKOB, BOCIUIAMEHEHHS Ta3000pa3HbIX MPOIYKTOB PA3I0KEHHUS U30JISIITUN
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u 1.1.). C yueTom OOJIbLION MPOTSKEHHOCTH CETel OT HUX, KaK MOKa3bIBae€T CTATUCTHUKA,
npoucxoaut 10 S50 % ciaydaeB 3aropaHuil ¥ MOXKapoB.

[ToxxapHast 0€30MACHOCTh ANEKTPUUYECKUX CETEH OIpeaenseTcss psiaoM (PaKTOPOB:
COOTBETCTBUEM MAapKH IPOBOJHHMKA M croco0a MPOKIAIKU XapaKTepy U CBOHCTBAM
OKpY)KaloIlled cpeipl, B TOM YHUCIE U €€ I0XKApOB3PhIBOONACHOCTH; COOTBETCTBUEM
CEUEHHUs MPOBOJHUKOB TOKOBOM Harpys3ke; BbIOOPOM HOMMHAJIBHBIX IapaMETPOB
anmnapaTroB 3allUTbl OT TOKOB NEPErpy3KM M KOPOTKHUX 3aMbIKaHHWil; COOJIIOJIEHUEM
TpeOOBaHUI MOHTaXa, HKCIUTyaTal[H U T.J.

Buytpuniexosbie cetu HampspkenueMm a0 1000 B paccuuThiBaioT riaBHBIM 00pa3oM
Ha JOIYCTUMBII TOK I10 yCJIOBUSM HAarpeBaHUs MPOBOJHUKOB M HA JOMYCTUMYIO MOTEPIO
HanpsbkeHus. Takue pacdeTbl HEOOXOAMMBI Ui MPEAyNpPEKIACHHs] OMAacHOTO IMeperpena
IPOBOJIHUKOB, T.€. JUId CO3JaHMsl YCJIOBHUH IOXKapHOM 0€30MacHOCTH U oOecredeHus
ANEKTPONPUEMHUKOB 3JIEKTPOIHEPruer Hajyuiekamero kadecrsa. [lo skoHOMUYECKON
IUIOTHOCTHU TOKA ITPOBOJHUKHU TaKUX CETEH HE MPOBEPSIOTCA.

W3 nByX cedeHui, onpeneseHHbIX YKa3aHHBIMU pacyeTaMM, IPUHUMAETCs OOJIbILEE.
IIpunsiToe cedyeHHe MAOHKHO OBbITh HE MEHbBIIE CEYEHMs, pPErIaMEeHTHPOBAHHOIO
YCIOBUSIMU MEXaHMYECKOW MPOYHOCTH JJISl JAAHHBIX YCJIOBHUH Npoknaaku. be3 artoro He
MOXKET OBbITh TapaHTHUpOBaHAa HE TOJbKO MOXapHas 0€30lacHOCTb, HO U
AJIEKTPOOE30MaCHOCTD JJEKTPUUECKUX CETEH, OCBETUTENBHON MM CHJIOBOM YCTAaHOBKHU B
LIEJIOM.

[Ipy TOpPOEKTUPOBAHMU BIEKTPUYECKUX CETe OJHOBPEMEHHO C  BBIOOpOM
MUHUMAJIBHO JOMYCTUMOTO CEUEHHUsI MPOBOJAHUKOB BHIOMPAIOT HOMHHAIBHBIE MTapaMETPhI
anmnapaToB 3allHThI.

Tembl noka210B U pedpepaToB

l. IToxapHast 6€301aCHOCTH CUJIOBBIX TPAHC(POPMATOPOB.

2. KommyTtanmonnsle annaparsl HanpsbkeHuem Bbime 1000B u ux mokapHas
0€30MacHOCTb.

3. [ToxxapHast 6€30MaCHOCTh U3MEPUTENBHBIX TPAHC(HOPMATOPOB.

4. TpeboBanust MokapHOU OE30MACHOCTH K MOHTaXKy CHUJIOBBIX KaOemeil.

5. [ToxapHast 6€301aCHOCTh ACUHXPOHHBIX JIEKTPOBUTATEIEH.

6. Kommyrarmonnsie anmnapatsl 10 1000 B. IToxxaphast 6€30macHOCTS.

7. [Tos)xapoGe3onacHble CHJIOBblE KaOenun M KaOenu ¢ M30Js0Ueil U3 CIIUTOro
HOJUATUIICHA.

8. CunoBble TpaHC(OpPMATOpPHl C BO3AYIIHBIM OXJIQXKACHHEM M HX IOXKapHas
OMAaCHOCTb.

9. TpeboBanust moXkapHO 6€30MACHOCTH K BO3IYIIHBIM JTUHUSIM 3JIEKTpOIepeiay.
10. [ToxapHast 6€30maCHOCTh KOMIUIEKTHBIX PACIIPEIECTUTENbHBIX YCTPOUCTB.

11. CoBpeMEHHbIE  HAyYHO-TEXHMYECKHE  pa3pabOTKM  HampaBiCHHbIE  Ha
o0ecrneueHNnen0KapHoi 0€30MaCHOCTH 3JEKTPOTEXHUYECKOTO 000PY/I0BaHHUS.

12. Meroauka pacyéra TEpPMUYECKON CTOMKOCTH 3JIEKTPOYCTAHOBOK.

13. Obecrieyuenre 0€30MACHON 3KCIUTyaTalldkd M HAJEKHOCTH SHEPreTHYECKHX
O00BEKTOB UCUCTEM IJIEKTPOCHAOKEHUS;

14. HccnenoBaHnve TMOXKapHOM OMACHOCTH  3JIEKTPOM3OJSLMOHHBIX MaTEpHaJIOB

KaOeJIbHOUTIPOTYKIINH;
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Bonpocel 1i1s1i CAMOKOHTPOJIA

1. DNeKTpoABUTaTEIN: Ha3HAUCHHUE, TPEOOBAaHUS K BBIOOPY, MOHTAXY U
AKCIUTyaTaluu,0KapHas OaCHOCTb;

2. DJEeKTPOCBETUIIBHUKM: TPEOOBAaHUS K BbIOOPY, MOHTaXy M JKCILIyaTalluy,
[10’KapHAsONIaCHOCT;

3. Anmnapatsl yrpaBieHHs: TpeOOBaHUS K BBIOOPY, MOHTaXy U DKCIUTyaTallH,
[I0’KapHAsONIACHOCT;

4. [ToxapHast 6€3011aCHOCTh CUJIOBBIX 3JIEKTPOYCTaHOBOK;

5. [To>xapHast 0€3011aCHOCTh OCBETUTEIBHBIX AIEKTPOYCTAHOBOK;

6. [ToxapHast 6€30MacHOCTH anmapaToB YIPaBICHUS;

7. MeponpusiTist 10 NPOTHUBOIOKAPHOM 3aLIUTE 3JIEKTPOYCTAHOBOK H
ANEKTPUYECKUXCETEN;

8. Meroauka pacyéra CUI0BOU JIEKTPUYECKOU CETH;

9. Meroaunka pacdy€ra OCBETUTEIBLHOM JJIEKTPUUYECKON CETH;

10. MeTtoauka BeIOOpa anmapaToB 3aIIUThI SJEKTPUUECKUX CETEH;

OnopHble TEPMHHBI: CUJIOBAas CETb, OCBETUTENIbHAS CETh, AINAPATHI 3ALIUTHI
ANEKTPOCETH, TUTABKUI MPEAOXPAHUTENb, aBTOMAaTUYECKHUI BBIKIIFOUaTesb, Y 30.

TecThbl 1JIs1 CAMOKOHTPOJIS
1. Boibepume 00uH 6apuanm omeema u 3anumiume e2o Homep
DnekTpudecKkas rneperpyska B 3JICKTPOYCTAaHOBKAX BO3HUKAET MPHU YCIIOBUH:
1) [>1
2) Ip>Lhon
3) Lol
4) Lion=1p
5) Lior>1
Otger: :
2. Bvibepume 00un eapuanm omeema u 3anuuiume e2o Homep
[IpenoxpanuTtens cpaboTaeT MpU COOTIOEHUHN YCIOBUS:
1) Ip>IH.BCT
2) IH.BCT:Ip
3) IH.BCT>Ip
4) IH.BCT>1
5 ) IH.BCT<1
Otger: :
3. Bvibepume 00un 6apuanm omeema u 3anuiiume e2o Homep
HanmMenee Haie)KHBIM CITOCOOOM COEAMHEHUS IPOBOTHUKOB SIBIISICTCS:
1) ckpyTka
2) naiika KOHTaKTOB
3) cBapKa KOHTaKTOB
4) onpeccoBbIBAHUE KOHTAKTOB
5) 6e3BMHTOBOM KOHTAKTHBIN 32KUM
6) 00ITOBOE COCTMHCHNE KOHTAKTOB
OtBer:
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4. Boibepume 00un sapuanm omeema u 3anuuiume e2o Homep

Bo B3pbIBOOMACHBIX 30HAX JIFOOOTO KJlacca 3alpeniaeTcsi IPUMEHATh MPOBOJIa U Kabenu ¢
U30JISIIIACH:

1) OymakHou

2) pe3uHOBOM

3) HalipuTOBOM

4) NOMUATUIIEHOBOM

5) NOJIMXIOPBUHUIIOBOM

Otser:

5. Bvibepume 00un eapuanm omeema u 3anuwiume e2o0 Homep

B 30ne kiacca B-I 3anpeniieHo mpuMeHsTh TPOBOIa U KaOEIu ¢ TOKOBEIYIIEH KUIIOM:
1) menHoM

2) cTaabHOU

3) Jxene3Hou

4) TIaTUHOBOM

5) amroMUHHEBOM

Otsger:

6. Bvibepume 00un sapuanm omeema u 3anuuiume e2o Homep

B mapkuposke uznenust AITPPC uzonsiius u3rotosiieHa us:

1) IIBX

2) pe3uHbI

3) Oymaru

4) aJIFOMUHUS

5) moausTUICHA

Ortger:

7. Bvibepume 00uH 6apuanm omeema u 3anumume e2o Homep

OTkpbITas NpokJiagka kabenen, UMEIOIUX TOPIOYH MOKPOB, 3aMpeniacTcs B:
1) 3onax knacca B-1, B-11

2) 30Hax kjacca B-Ia, B-Ir

3) 30onax knacca [1-1I, TI-111

4) Bcex B3pbIBOONACHBIX 30HAX

5) Bcex Mo»KapoonacHbIX 30HaX

Ortger:

8. Bvibepume 0sa éapuanma omeema u 3anuiiume 4epe3 3anamyr) ux Homepa
J1J1st U3rOTOBJICHUS AJIEKTPOKAOETbHBIX U3/IETUN TPUMEHSIOTCS TOKOBETYIIINE KUJIBI U3:
1) menu

2) cranu

3) Tutana

4) cepebpa

5) nnaTuHbI

6) ATFOMUHUS

Ortger:

9. Buibepume 06a 6éapuanma omeema u 3anuiiume yepe3 3anAmyio ux Homepa
Bo B3pbiBoonacHoit 30He Kitacca B-la paspemaercs npuMeHsTh Kabeau ¢ 000JI0UYKOU U3:
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1) [IBX

2) pe3uHbI

3) Oymaru

4) naitputa

5) amoMuHUS

6) MoJIUATUIICHA

Otger:

10. Bvibepume dsa sapuanma omeema u 3anuwiume 4epe3 3anamyr ux Homepa

Bo B3peiBooniacHom 30He Kiacca B-II pazpemaercs npuMeHsaTs mpoBoaa ¢ U30IALNUEH U3:
1) [IBX

2) pe3uHbI

3) Oymaru

4) naitputa

5) amroMuHUs

6) MOJIUATUIICHA

Otsger:

Kpurepuu oneHku:

Bonpocer 1-7: 3a xaxaplil IpaBUILHBIN OTBET OOydaromieMycs nmpucBanBaercst 1 6am, 3a
HEMpPaBWIbHBIN 0TBET — 0 6aysIoB.

Bonpocet 8-10: 3a xaxnaplii NMpaBWIBHBIA OTBET oOydaromiemycs mnpucBamBaetcs 0,5
OaJIIoB, 3a HEMPABWIIBHBINA OTBET — () 6AIIIOB.

MakcumanbHOe KOJTU4ecTBO 0asuioB 3a TecT — 10 6aos.

Bonpocel 17151 cCaMOCTOSTEIHLHOT0 U3yYeHUs
Hcnonb3ys maTepual, U3i10KeHHbIHN B [1], U3y4uTh BOIpOC:

1. Kontpons 3a COOII0ICHHEM [IPOTUBOIIOKAPHOTO COCTOSHUA
ANEKTPOYCTAaHOBOK.

2. AnmapaTtsl 3aILUTHI B ANEKTPOYCTAHOBKAX. ABTOMaTHYECKHE
BbIKJTIOUaTe I (ABTOMATHI). Y CTPONCTBO, MPUHIIUIT ACHCTBHUS, OCHOBHbBIE NTAPaAMETPHI.

3. Amnmapatel  3allATBI B JJIGKTPOYCTaHOBKax.  THUMBI  TJIaBKHUX
npenoxpanureneiHanpspkenuem a0 1000 B.

4. Anmapartsl 3aIUTHI B ANEKTPOYCTAHOBKAX. ABTOMaTHUYeCKHE
BbIKITIOUaTeau(ABTomarsl). TUmbl aBTOMATOB.

3. Br16op anmapaToB 3amuThl. J[OCTOMHCTBA ¥ HETOCTATKH.

6. Bb16op MecT yCTaHOBKHM allapaToB 3alllUThl B 3aBUCHUMOCTH OT YCJIOBHUH
MOKapHOM OMACHOCTH.

7. VYerpoiictBo  3ammuTHOoro  oTkimoueHuss  (Y30). Hasnauenume VY3O0.
[Tpunuunaeicreus Y30.

8. VYerpoiictBo  3amutHoro  otkimoueHuss  (Y30).  VYcerpoiicteo  Y3O0.
Tepmunsl nonpeaenenus napamerpos Y 30.

0. TpeboBanus noxapHoit 6e3onacHoctu k Y30.

10. [loxapHas OnacHOCTh KOPOTKOT'O 3aMbIKaHUS B DJIEKTPUUECKUX CETSAX.

11. OcobGenHoctu  BbIOOpa ~ CEUEHHS  MPOBOJHUKOB  AJIEKTPOCETEH,

MO/IICKAINX0053aTeTLHOM 3aIUTE OT MEPETPY3KH.
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12. OcobGenHoctu  BbIOOpa ~ CEUEHHS  MPOBOJHUKOB  AJIEKTPOCETEH,
HOJJIEKAINX00513aTENIbHOM 3aIIUTE OT TOKOB KOPOTKOI'O 3aMbIKaHUS.

13. [IpoTuBOMIOXKApHAs 3aIINATA DJIEKTPOCETEN ITPU MOHTAKE U DKCILTYaTaLNH.

14. [To>xapHast OIaCHOCTB IEKTPOBUTATEIEH.

15. [TosxapHast onacHOCTb TpaHC(HOPMATOPOB.

16. [To>xapHast OaCHOCTH aIIapaToB YIPaBICHUS.

17. CucreMsl ¥ BUBI IEKTPUYECKOTO OCBEILICHHUS.

18. ITosxapHast oHaCHOCTh OCBETUTENBHBIX TPUOOPOB.

Tema 4. 3azemiieHne U 3aHyJIeHHE 3JIEKTPOYCTAHOBOK
Ieab: Mo3HaKOMUTH OOYYaAOLIUXCS CO CIOCOOAMM 3aIUTHI JIIOJEH OT MOPAKEHUS
NIEKTPUYECKUM TOKOM, HX OCOOEHHOCTSMH. M3yuuTh mnapamMeTppl U OCHOBHBIE
XapaKTEPUCTHUKH, CIIOCOOBI PACUETOB YCTPOICTB 3a3€MIIUTEINEH.

MeToanyeckue peKOMeHIAIUH 110 U3YYEHUIO TeMbI

JIns 3ammThl JIIOAEH OT MOpaXKEHUs SJIEKTPUYECKHMM TOKOM MpPH MOBPEKICHUU
M30JISIIIAN JIOJKHA OBITH IPUMEHEHA, TI0 KpaifHeW Mepe, OJTHA U3 CJICIYIONIUX 3aIUTHBIX
Mep: 3a3eMJICHHE, 3aHyJeHHE, 3alIUTHOE OTKJIIOYEHME, pas3leisomuii TpaHnchopmarop,
Majoe HamnpssKeHHUe, BOWHAs M3O0JISIIHS, BbIpABHUBAHHUE MOTEHUUANOB. OCHOBHBIMHU W3
HUX SIBJISIIOTCA 3a3eMleHue, 3aHyNeHue U 6blpasHUBAHUe NOMeHYUAI08.

3asemnenuem BCEH YCTAHOBKM WJIM €€ YAaCTH HA3bIBAeTCS IMpEAHAMEPEHHOE
raJIbBAaHUYECKOE COETMHEHHE C 3a3eMIISIIOIIUM YCTPOHCTBOM. COBOKYIHOCTD 3a3€MJIIUTENS
Y 323eMJISIFOLUX [TPOBOJIHUKOB HA3BIBACTCS 3a3eMIAIOUUM YCIMPOUCMBOM.

Ha3nauenue 3aMTHOTO 3a3€MJICHHS — YCTPAHEHUE OMACHOCTH MOPAXKEHUSI TOKOM B
Clydae TPUKOCHOBEHUS K KOPIIYCYy OJIEKTPOOOOPYIOBAaHMS, OKA3aBIIMMCS IO
HaInpsHKEHUEM BCIIC/ICTBUE 3aMBIKAHUS HA KOPIYC U 10 JPYTUM MPUYUHAM.

[TpuHIIUTT IEHCTBUS 3alTUTHOTO 3a3€MJICHUSI — CHIDKEHUE 10 O€30TIaCHBIX 3HAYCHHM
HaIpSOKEHUST TPUKOCHOBEHHWS M IIara, OOYCJOBJICHHBIX 3aMbIKAHHEM Ha KOPIyC |
IPYTUMH MPUYUHAMH. JTO JIOCTUTAETCS MyTEM YMEHBIIEHUS MOTEHIMANa 3a3€MJIEHHOIO
o0opynoBaHusi (YMEHBIIEHHEM COMPOTHBJICHHUS 3a3eMIIMTENs), a TaKkKe IyTeM
BbIPABHUBAHMSI MTOTEHIIMAIIOB OCHOBAHUSI, HA KOTOPOM HAaXOJSATCS YEJIOBEK U 3a3€MIICHHOE
ANEKTPOOOOPYI0BAHKE.

3anynenuem B DJEKTpOyCTaHOBKax HampsbkenueM A0 1000 B Ha3zwsiBaeTcs
peIHaAMEPEHHOE COEJIMHEHHUE YacTeH 3JIEKTPOYCTAHOBKH, HOPMAJIbHO HE HAXOMASIIMXCA
101 HAIPSDKEHHUEM, C ITyX03a3€MJICHHON HeUTpasbio TeHepaTopa Wik TpaHchopMaropa B
ceTsiX Tpex(a3zHOro TOKa, C TIYyX03a3eMJICHHOW CpelHed TOYKON HMCTOYHHMKA B CETSX
MOCTOSIHHOTO TOKA.

Ha3naueHnue 3aHyjeHUS] — YCTpAHEHUE OIMACHOCTH MOPAXKEHUS TOKOM B ClIy4ae
MPUKOCHOBEHUS K  KOPHYCY  DJIEKTPOYCTAHOBKM UM JIPYTHMM  METaJUIMYECKUM
HETOKOBEAYIIUM YacTsIM, OKa3aBIIMMCSA TMOJ HANpsSHKEHUEM OTHOCUTEIBHO 3E€MIIH
BCJICJICTBUE 3aMbIKAHUSI HA KOPIYC U MO JPYTUM MPUYUHAM.

[lpuHIMn JeCTBUA 3aHYJEHHS] — NPEBpaAlllEHHE 3aMbIKaHHUS HAa KOpIyC B
omHO(a3HOE KOPOTKOE 3aMbIKaHWE (TO €CTh 3aMBbIKaHHWE MEXIy (Da3HBIM U HYJIEBBIM
3aIIATHBIM TIPOBOJHUKAMH) C 1IEJIbI0 BBI3BATh OOJBINONW TOK, CIOCOOHBIM OOECIECYHTH
cpaOaTblBaHHWE 3alIUThl M TEM CaMbIM aBTOMATHUYECKH OTKJIIOYUTH IOBPEKICHHYIO



31

ANEKTPOYCTAHOBKY OT MUTAIOILEH CETH.

Buipasnueanue nomenyuana — METOJ CHWKCHMS HANPSIKEHUs NPUKOCHOBEHHS U
mara MeXay TOYKaMU JJIEKTPUYECKOW ILEeNH, K KOTOPBIM BO3MOXKHO OJHOBPEMEHHOE
IPUKOCHOBEHUE MJIM HA KOTOPBIX MOXKET OJHOBPEMEHHO CTOATH 4EJIOBEK. BrIpaBHUBaHME
NOTCHIMAJIA  OCYIIECTBISIETCS  JJEKTPUYECKUM  COCAUHEHUEM  METAIUIMYECKUX
KOHCTPYKLMH, HaXOASIIMXCS BOJIM3M DJIEKTPOYCTAHOBKM C €€ KOpPIYyCOM, a TaKkKe
(OopMHpPOBaHUEM 30HBI PACTEKAHUS IMYTEM HCIOJIb30BAaHUS CIELUATIBHBIX 3a3E€MIISIFOIINX
YCTPOUCTB.

3a3zeMJIEHUE WM 3aHYyJICHHE IPUMEHSIOT BO BCEX Cllydasix npu Hanpspkenuu 380 B (u
BbIII€) nepeMeHHOro U 440 B 1 BbIlIE TOCTOSIHHOTO TOKa. B moMenieHusx ¢ NOBBIILIEHHON
OIMACHOCTHIO, 0CO0O0 OTMACHBIX, B HAPY>KHBIX YCTAHOBKAX 3TH 3allUTHBIE MEPHI MPUMEHSIOT
npu HanpspbkeHusx Boiie 42 B nepemenHoro u 110 B nocTostHHOrO TOKA.

3a3eMISITh WM 3aHYJATh HEOOXOAMMO CIEAYIOIIUE 4YacTH JJIEKTPOYCTAHOBOK:
Kopryca TpaHcopMmaTopoB; paMbl U IPUBOABI  BBIKJIIOYATENEH M APYTUX
KOMMYTAllMOHHBIX allapaToB; BTOPUYHbIE OOMOTKU U3MEPUTENBHBIX TPAHC(HOPMATOPOB;
KapKachl paclpeieauTeNbHbIX IUTOB U IUTKOB, MyJIFTOB U IIUTOB yIpaBieHUs, HIKa(oB
C aneKkTpoobopynoBaHueM. CbeMHBIE WINM OTKPBIBAIOIIMECS YacTU LIUTOB M HIKa(doB
JOJDKHBI OBITh 3aHYyJIEHbl OTAEJIbHBIM TMOKMM HPOBOAHMKOM, €CIM Ha 3THUX 4YacTsX
YCTaHOBJICHO JIEKTPOOOOPYI0BaHUE HampsikeHrueM Bhiiie 42 B nepemennoro uiu 110 B
IOCTOSTHHOTO TOKAa. 3aHYJSIIOT TaKXKe METaJUIMYecKue OOONOYKM U OpoHIO Kalenew,
MPOBOJIOB, METAJNTMYECKHE KaOelbHble KOHCTPYKIMH W MY(QThI, CTaJbHbIE TpPYOBI
AJIEKTPOINPOBOJIKH, TPOCHI, HA KOTOPBIX MOABEUIEHBI MPOBOJA, KOKYXH IIMHOIPOBOJOB,
KopoOa U JIOTKH, apMaTypy >Kele300€TOHHBIX OMOp M IMPOBOJOYHBIE OTTSKKU JIFOOBIX
Omop, a TaKXe BCE JAPYyrHe METaJUIOKOHCTPYKLMHU, CBSI3aHHBIE C YCTaHOBKOM
AIEKTPOOOOPYTOBAHMUS.

3HAUUTENbHBIE TOKM YTEUKH, a TeM Oojee TOKH 3aMbIKaHUS Ha 3eMII0 MpH
HEOJAaronpUsITHBIX YCIOBUAX (Toprodas cpena, OOpbhIB WM OTCYTCTBUE 3a3€MIISIFOIINX
IPOBO/IHUKOB, IJIOXHE KOHTAKThl, HCKPOBBIE IPOMEXKYTKH U T.JI.) MOTYT OBbITh IPUUMHOMN
BO3HHKHOBEHUS 105Kapa U B3PbIBA.

IloaToMy 3amMTHOE 3a3€MJICHHE WIH  3allUTHOE  3aHYJICHHE  CIIEIyeT
paccMaTpuBaTh Kak OJHY M3 Mep IOKapHOW O€30MACHOCTH OT TOKOB 3aMbIKaHUS Ha
3eMJII0 U KOPOTKUX 3aMbIKAHUH, OCOOEHHO B [103KapO- U B3PHIBOOIIACHBIX 30HAX.

TpeOyemblii BapuaHT 3a3eMJICHHS WM 3aHyJeHus omnpenaeisercs nmo I1YD B riase
1.7, a nnst B3pHIBOONACHBIX 30H JOMOJHHUTENbHBIE crenuduueckue TpeOOBaHUA K
3a3eMJISIIOLIMM YCTPOMCTBaM B riase 7.3.

Tembl nokaa10B U pedpepaToB
1. YcTpoiCTBO 3a3€MIICHUN U 3aHYJICHUM.
2.3a3eMJICHUE W 3aHYJICHHE DJJIEKTPOYCTAHOBOK KaK YCTPOMCTB JJIEKTPO- U
MOKapHONOE30MacCHOCTH.
3.3amuTHBIE 3a3€MJICHUS U 3aHYJICHHS BO B3PHIBOONIACHBIX 30HA.
4.DkcrutyaTanys 1 UCIIBITAHUS 3a36MIIIIOIIUX YCTPOMCTB.
5. KOHCTpYKTHBHOE BBIITOJIHEHHUE 3a3EMIIIOIINAX YCTPOUCTB.

Bonpocs! 1151 CaMOKOHTPOJIA
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1. OnacHOCTh MOPaXEHUS JEKTPUYECKUM TOKOM.

2. CylHOCTb 3alIUTHOTO 3a3€MJICHUS U 3aHYJICHUS

3. [ToBrpIIeHNE 3TEKTPOOE30MACHOCTH U MOKAPHOU OE30MaCHOCTH.

4. YCTpOUCTBO 3a3eMIIEHUMA W 3aHyJIeHUW. S.Meroanka pacué€ra 3a3eMJICHUN U
3aHYJICHUU.

5. [IpoBepka COOTBETCTBUSI 3a3eMJICHUN W 3aHyleHuUW TpeOoBanusM [1YD u

IpaBHJIaM MOKapHON OE€30MaCHOCTH.

TecThbl 1JIs1 CAMOKOHTPOJIS
1. Bvibepume 00un sapuanm omeema u 3anuuiume e2o Homep
CoenvHeHnE  3a3€MIICHUSL  DJIEKTPOYCTAHOBOK € 3a3¢MJSIIOIIMM  YCTPOMCTBOM
OCYILIECTBIISIETCA BUAOM:
1) maHoBBIM
2) ciry4aiHbIM
3) ecTeCTBEHHBIM
4) 000CHOBaHHBIM
5) npeaHaMepeHHBIM
Ortger: .
2. Bvibepume 00un eapuanm omeema u 3anuuiume e2o Homep
3a3eMJISIOIIHUM YCTPOWCTBOM Ha3bIBAETCS:
1) COBOKYMHOCTh 3a3€MJIUTENSI U MOJTHUE3AIIUTHI
2) COBOKYITHOCTb 3a3€MJIUTENS U 3a3€MIISIFOIIUX MPOBOIHUKOB
3) cucreMa, BKIIIOHaromias B ce0s 3a3eMIISIEMYIO YCTAHOBKY U 3a3€MJISIFOILIUNA TPOBO/T
4) ycTpOMCTBO, OOBEIUHSIONIEE HCTOYHUK OHHEPTUH, 3€3MEIUTENb M 3a3eMIISIFOIIUI
IPOBOJ
5) ycTpoiicTBO, 00BEAUHSAIONIEE UCTOUYHUK SHEPTUM, TMOTPEOUTENS] SHEPTUU U CHCTEMY
3aIIUTHI OT KOPOTKOT'O 3aMbIKAHHS U CBEPXTOKOB
Otser:
3. Buibepume 06a eéapuanma omeema u 3anuuiume yepe3 3anAmyio ux Homepa
3a3zeMIInTeNIeM Ha3bIBAETCS:
1) rpynma mpoOBOJHUKOB, HaXOASIIMXCS B HEMOCPEACTBEHHOM KOHTAKTE€ C OJMHOYHBIM
METAJUINYECKUM IPOBOIHUKOM
2) rpymnmna TNpOBOJAHHMKOB, HAXOISAUIMXCS B HEMOCPEJICTBEHHOM CONPUKOCHOBEHUHU C
3eMJIeH
3) rpynna npOBOJHUKOB, COEIMHSIOMIMX KOPIIYC 3JEKTPOYCTAHOBKH C 3a3€MJIIOLLIAM
YCTPOHCTBOM
4) ONVMHOYHBIA METAIMYECKUNA MPOBOAHUK, HAXOMSIIMWCI B HEMNOCPEACTBEHHOM
COIPUKOCHOBEHUH C 3€MJIEU
5) DJNEeKTPUYECKUH MPOBOJHUK, COCIUHSIOMIMM  KOPIYC  3JIEKTPOYCTAHOBKH C
3a3eMJIIOLIMM YCTPOMCTBOM
6) PNEKTPUYECKUNA POBOJIHUK, COSTUHSIONINN KOPIYC 3JIEKTPOYCTAHOBKH C 3aHYJISIOIIUM
YCTPOWCTBOM
Ortger:
4. Bvibepume 08a sapuanma omeema u 3anuuiume 4epe3 3anamyro ux Homepa
ConpoTuBieHHE, KOTOPOE OKA3bIBAET TOKY I'PYHT, Ha3bIBACTCS:
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1) aKTUBHBIM CONPOTUBIIEHUEM

2) UHJYKTUBHBIM CONIPOTUBIICHUEM

3) paboyuM COMPOTUBICHUEM 3a3EMIISIOLIETO YCTPONUCTBA

4) peakTUBHBIM CONIPOTUBIIEHUEM

5) conpoTUBIEHUEM PACTEKAHUIO

6) CONPOTUBIICHUEM 3a3EMJITUTEIS

Otger:

5. Buibepume mpu eapuanma omeema u 3anuuiume yepe3 3anamyio ux Homepa
K ectecTBeHHBIM 3a3eMITUTEISIM OTHOCSTCS

1) oOcaanbie TPpyObI

2) KaHaJIM3alMOHHbIE KOMMYHUKAIIMU

3) TpyOOTIPOBOIBI TOPIOYUX KUIKOCTEH

4) TpyOOIIPOBOBI IEHTPATIBLHOTO OTOIICHUS

5) BepTUKaIbHO MOTPYKEHHBIE B 3€MJTIO CTaJIbHbIE TPYObI

6) TOPU3OHTAJILHO MPOJIOKEHHBIE B 3€MJI€ CTAJIbHBIE TIOJIOCHI

7) MeTayuinueckue TpyObl BOAOIPOBO/IA, TPOJIOKEHHbBIE B 3eMJIE

8) MeTalIMYecKue U HKele300€TOHHBbIE KOHCTPYKIMU 3[JaHUA U COOPYKEHUH,
HaXOJSLIUECS B COMPUKOCHOBEHUH C 3eMIIeH

Otsger:

6. Boibepume mpu eapuanma omeema u 3anuuiume 4epe3 3ananmyro ux Homepa
VY nenpHOE COMPOTUBIIEHNE TPYHTA 3aBUCHT OT:

1) BnaxxHoctu

2) TeMIiepaTyphbl

3) COJIHEYHOM aKTUBHOCTH

4) atmoc(hepHOTO TaBICHUS

5) XUMHUYECKOTO CTPOEHUS TTOYBBI

6) SHEepreTUYecKoro OajxaHca MOYBBI

7) HamU4Ksl MOILHBIX UCTOYHUKOB YHEPTUU

8) HaTU4Msl MOITHBIX MOTPEOUTEEH SHEPTUU

Otser:

Kpurepum oueHkmu:

Bonpocer 1-2: 3a xaxplil IpaBUIIbHBIN OTBET oOydaroliemMycs npucBaubaercs 1 0ami, 3a
HenpaBuIbHBIN 0TBET — 0 OaIIIOB.

Bonpocet 3-6: 3a KaXnplii TpPaBWIBHBIA OTBET oOywatomemycsi mnpucBaumBaercs 0,5
OaJIoB, 3a HEMPABWIBHBINA OTBET — () 6AIIIOB.

MaxkcumanabHOE KOJIMYECTBO OaioB 3a TecT — 7 6aJuioB.

Bonpocsl 111 caMOCTOATEILHOIO U3YyYCHUSA
Hcnonb3ys maTepuai, U310KEHHBIN B [ 1], M3y4uTh BOIIPOCHI:
OnacHOCTh MOPAXKEHUS NEKTPUUECKUM TOKOM.
Y CTpONCTBO 3a3€MIICHUN U 3aHYJICHUM.
3a3eMIIEHUE U 3aHYJIEHUE AJIEKTPOYCTAHOBOK.
3a3zeMJIEHUE C U30JMPOBAHHON HEUTPAJIBIO.
3aHyJIeHUE C TTyXHUM 3a3eMJIEHUEM HEUTpaIu.
Haznauenune u BUIbI 3a3€MIIMTENEN.

At e
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7. 3a3eMIIeHHS ¥ 3aHYJICHUS BO B3PBIBOOIIACHBIX 30HAX.
8. OO1ue TpeboBaHuUs SKCIUTyaTAllMH 3a3€MIIIOIIUX YCTPOICTB.
9. M3MepeHne conpoTUBICHHS 3a3eMIISIONINX YCTPOUCTB.

Tema 5. CtaTudeckoe dj1eKTpudecTBo. MoIHHE3AIUTA 00HEKTOB
Heab: wW3ydnuTh OMACHOCTH CTATHUYECKOTO U aTMOC(HEPHOTO dIEKTPUYECTBA,
MOCJIENICTBASI OT HEro, CHIocoObl W BHUABI 3alIUTHl OOOPYAOBaHUS W 3IaHUNA OT
CTaTUYECKOTO W aTMOC(EpPHOr0  dBJIEKTPUYECTBA, HOPMATHUBHOE  OOOCHOBAaHHE
HEO0OXOIUMOCTH YCTPONUCTBA MOJTHUE3AUTHI.

MeToanyeckue peKOMEHIAI UM 110 U3YYEHHIO TEMBbI

MoJiHust — 3JIEKTPUYECKU pa3psi B aTMocdepe JUIMHOM B HECKOJIBKO KMIOMETPOB,
pa3BUBAIOIIMNCA MEXIY TIpPO30BbIM OOJaKOM M 3eMJell (COOpYKEHUEM), MEKIY
Pa3HOMMEHHO 3apsHKEHHBIMH YacTsIMU 00JI1aKa.

OnacHele BO3ACHCTBUS MOJHHUM Pa3/eiisOT HAa JBE OCHOBHbIE rpymiibl: [lepBuuHbie
— BbI3BaHHbIE MIPSAMBIM YAapOM MOJIHHY;

Bropuunble — WHAYHUPOBAaHHbIE ONM3KUMHU €€ pa3psiaMd WM 3aHECCHHbIE B
OOBEKT MPOTSHKEHHBIMU METAJUIMYECKUMU KOMMYHUKAIHSIMH.

B pesynaprare mpsAMoro ymapa MOJHMM B 34aHUS U COOPYKEHHMS BO3MOXKHBI:
MOKaphl, B3pPbIBbI, YAaCTUYHOE pa3pyIICHHE [IEPEBSIHHBIX, OCTOHHBIX, KUPIHYHBIX
KOHCTPYKLMH, TOPAKEHUS IO U )KUBOTHBIX.

B pe3ynbrare BTOPUYHOrO NPOSBICHUS: OOpa3yroIIMecs MCKpbl MOTYT OBITbh
IPUYMHOM B3pbIBA B IIOMEIICHMIX C HAJIMYHMEM B3PBIBOONACHBIX cMecel. i mronen u
’KUBOTHBIX, HaxXOoJsUIUMXCs Ha paccrosHud 5-10 M OT MecTa yaapa MOJHUM B 3€MIIIO
BO3HUKAET OMTACHOCTH IIarOBOT0O HAPSKEHHUS.

OnacHOCTh IPSIMOrO yJapa M BTOPUYHBIX BO3ACHCTBUN MOJIHMM Ul 3JaHUA U
COOPY)KEHHM M HaxXOIAUIUMXCS B HHUX JIIOJEH WM XUBOTHBIX OIPENEIAETCA, C OJHOU
CTOPOHBI, IMapaMeTpamMu paspsia MOJHHH, & C IPYrOM CTOPOHBI — TEXHOJOTHYECKUMH U
KOHCTPYKTUBHBIMH  XapakTepUCTUKaMHU  OObeKTa  (HaJU4YHMEeM  B3PHIBO- WIH
M0’KAPOOMACHBIX 30H, OTHECTOMKOCTBIO CTPOMTENIBHBIX KOHCTPYKUHWWA, BUJOM BBOJHUMBIX
KOMMYHHKAIMH, UX PacOI0KEHIUEM BHYTPH 00BEKTA).

L IIpsamoti yoap monnuu BBI3BIBAET CIEAYIONINE BO3ACHCTBHS Ha OOBEKT:

DNEeKTpUYECKUEe — MOPAaKEHUE JIOJEH WM KHUBOTHBIX 3JIEKTPUYECKHMM TOKOM H
MOSIBJICHUEM NIEPEHAIPSHKEHUN Ha MOPaKEHHBIX 00BEKTaxX;

Tepmuueckue - CBSI3aHHBIE C PE3KUM BBIJCIICHUEM TEIIOTHI IIPU MPSIMOM KOHTAKTE
KaHaja MOJIHUU C COAECPKUMBIM OOBEKTA U ITPHU MPOTEKAaHUU YePE3 0OBEKT TOKA MOJHUY;

MexaHnueckue — OOYCJIOBJICHHBIE YJIapHOW BOJIHOM, PaCHpOCTPaHSIONICHCS OT
KaHaJIa MOJIHUM, U DJIEKTPOJAMHAMUYECKUMHU CHJIAMH, JNECUCTBYIOIIMMH Ha IPOBOJHHKH C
TOKaMHM MOJHMHM. MeXaHM4YeCKOe pa3pylICHUE MATEPUAIIOB — PACILECIICHUE JIPEBECHHBI,
TPEILMHBI B OETOHE, CIUTIOLIMBAHUE TOHKUX METAJUINYECKUX TPYOOK)

3ammra: yCTaHOBKa MOJIHUEOTBO/A.

II.  Bmopuunbie nposaeénenus MOJIHUU ONIACHO BCIIEACTBUE DJIEKTPOCTATUYECKON U
ANIEKTPOMATHUTHON WMHIYKLUWH U 3aHOC BBICOKUX IMOTEHLIMAJIOB.

DnekTpocTaTuyecKkass HWHAYKIUS — HaBEJCHHE IIOTEHUMAJIOB Ha HAa3€MHBIX
npeaMerax B PE3yNbTaTe BO3JACHCTBUS AJIEKTPUUYECKOTO TOJI TPO30BOrO 00JaKa,
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CO3/IAI0IIETO OMACHOCTh UCKPEHUSI MEXKy METAUIMYECKUMHU 3JIEMEHTAMU KOHCTPYKIUN U
obopynoBanus. I'po3oBoe 00y1ak0 JBUTasCh HaJ OOBEKTOM HABOAUT HaJ BCEMU
METAJUTMYECKUMHU KOHCTPYKIMSAMU dJIeKTpuueckuid noreHuuat 10 30-50kBoibT.

3ammTa: 3a3eMJICHHE BCEX METATUTMYECKUX KOHCTPYKIIHH.

[lopaxkenue MoiHMEH OOBEKTa MOXKET TIPUBECTH K CaMbIM  CEpPbE3HBIM
MOCJICACTBUSAM: TIOXKapy, B3PbIBY, THOEIW JIOJIed U JKUBOTHBIX, MEXaHUYECKUM
MOBPEXICHUAM 3JIEMEHTOB 00beKTa. BoszneicTBHE MMITyJIbCa 3JIEKTPOMArHUTHOTO TOJIS
Ha CHUCTEMBI 3JIEKTPOCHAOXKEHHMS, YIpaBICHUS, TOKAPHOW M OXPAaHHOW CUTHAIM3AINH,
TEJIEKOMMYHUKAIIUU U KOMIIBIOTEPHBIE JIOKAJIbHBIE CETH, KaK MpPaBUJIO, MPUBOAUT K
MOBPEXKICHUIO OTACIBHBIX YCTPOWCTB WM JIMHWKA CBSI3U, OOOPYJOBaHUS, a TaKXKe K
HETPaBUILHON paboTe CUCTEMBI.

TskecTh TOCHEACTBUNA yJapa MOJHUU 3aBUCUT MPEKJE BCEro OT B3PHIBO- WIIU
MOKaPOOMACHOCTH 3JaHUSI WJIU COOPYKEHHSI TPU TEPMUUYECKUX BO3ACHCTBUSIX MOJIHUH, A
TaK kK€ UCKPEHUSIX U MEPEKPBITUIX, BBI3BAHHBIX APYTUMHU BUAAMU BO3ICHCTBUIMA.

[Ipyn Hamuuuu OOJBIIOTO Pa3HOOOpPa3Usl TEXHOJOTMYECKUX YCIOBUM IMPOIECCOB K
MOJTHUE3AIIUTE O0BEKTOB HEOOXOAMMO MPUMEHSATH (P hepeHIIMPOBAHHBIN MTOIXO/I.

B Hactosiiee Bpems B Poccun mMosHue3anmra 00ObeKTOB Pa3IMYHOr0 Ha3HAYEHUS
OCYILIECTBIISIETCA B COOTBETCTBUU CO CIAEAYIONUMHA HOPMATUBHBIMU JOKYMEHTAMMU:

1. NHCTpYyKIIMST MO YCTPOWMCTBY MOJIHUE3AIUTHl 30aHHUM, COOPYKEHUU U
MpOMBINIIEHHBIX KoMMyHuKauid CO 153-34.21.122-2003.

2. WNHCTpyKIIMsA MO yCTPOMCTBY MOJIHME3AIIMTHI 3JaHUU U COOpyKeHHM. PJ]
34.21.122-87.
. [IpaBuna ycrpoiicTa 31neKkTpoycTaHoBok (ITY D).

4. NHCTpyKIIMsT 1O YCTPOMCTBY CETEM 3a3€MJICHMSI W MOJIHHE3AIIUTE.
BHUUNIIpOeKTINEKTPOMOHTAXK.

5. 3azeMJIeHME M MOJHHUE3alUTa OJHOATAKHBIX W MHOTOATaXKHBIX 3JaHUI

IIPOMBIIUICHHBIX IPEINPUATUN C UCIIOJIb30BAHUEM THUIIOBBIX CTPOUTEIIBHBIX KOHCTPYKIIMM
B KAayeCTBE 3a36MJLIIOIIMX YCTPOMCTB M TOKOOTBOAOB. THIOBBIE CTPOUTEIBHBIC
KOHCTpYKUMU U uzaenusi. Cepus 5.407-134.

Kpome cnenuanbHbIX pyKOBOIAIIMX JOKYMEHTOB IO BOIIPOCaM MPOEKTHUPOBAHUS U
YCTPOMCTBA MOJIHUE3AIUTBI, B Pa3jIM4HbIC OTPACIEBBICE HOPMATUBHBIE JIOKYMEHTHI
BHECEHBI pa3felibl Mo MosHue3amuTe. PakTuyecku 0a30BBIM JOKYMEHTOM IJIsi BCEX
sBisiicst P71 34.21.122-87.

B MexayHapogHOW MpakTHKE B KayecTBe 0a30BbIX JOKYMEHTOB 10 MOJHHUE3AIIUTE
3IaHUM U COOPYKEHUH HCIOJIB3YIOTCA CTaHAAPTHI MEeXAyHAPOIHOMN 3IEKTPOTEXHUYECKOU
komuccuu (MOK) 61024, 61312, 61662.

Knaccudukauus 31aHuid 1 COOPYKeHUI M0 YCTPOHCTBY MoJiHMe3amuThI o CO 153-
34.21.122-2003

PaccmatpuBaemble 00BEKTHI MOTYT OIPA3JAEIATHCS HA OOBIYHBIE U CTIELUATIbHBIE.

OObIyHbIE OOBEKTHI — JKUJIbIE M aJAMUHHUCTPATUBHBIE CTPOEHUS, & TAKXKE 3AAHUS U
COOpYKeHHsI BBICOTOU He Ooiiee 60 M, mpeaHa3HAYSHHbIE I TOPTOBIIU, TPOMBIIIIICHHOTO
IIPOU3BOJCTBA, CEIBCKOTO XO34HCTBA.

CrienmanbHble OOBEKTHI:
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- CneyuanbHvle 00beKmul ¢ 02PAHUYEHHOU ONACHOCMbIO,

- Cneyuanvrvle 00beKkmul, npeocmasgnauue OnacHocmo 0151
HENnocpeoOCmE8eHHO20 OKPYIHCEHUS],

- CneyuanvHvle 06veKmobl, npeocmasisaujue OnacHoCcmy O0Jisl COYUANbHOU U
Quzuueckou oxpyxcaroweli cpedvt (00bEKThI, KOTOPBIE MPU MOPAKEHUH MOJHUEH MOTYT
BBI3BATh BPEIHBIC OMOJIOTUUECKHIE, XUMUIECKUE U PATMOAKTHBHBIE BHIOPOCHI);

- npouue 00vexmsl, A KOTOPBIX MOXET TMPEAyCMaTPUBATHCS —CIIeIMATbHAS
MOJTHHE3aIlUTa, HAmpuMep CTPOEHUs BbICOTOM Oonee 60 M, WTPOBBIE TUIOMIAMKH,
BPEMEHHBIE COOPYKEHUS, CTPOSAIIUECS OOBEKTHI.

Knaccuukauus 3nanuii u coopykenmii mo P/1 34.21.122-87

TskecTh TOCHEACTBUN yJapa MOJHHUM 3aBUCUT IPEKIE BCEro OT B3PHIBO- WIIU
M0KaPOOIMACHOCTH 3JaHUS WJIU COOPYKEHHSI TPU TEPMUUYECKUX BO3ACHCTBUSIX MOJIHUH, A
TaK K€ UCKPEHUSX U MEPEKPHITUSAX, BEI3BAHHBIX IPYTUMU BUIaMU BOo3iecTBUi. [1o aTomy
3MaHUSI U COOPYKEHUS MOJAPA3ACISIIOTCS HA TPU KATETOPUHU MO TSHKECTH BO3MOMKHBIX
ITOCJIEACTBUAN IMOPAKEHNUN MOJIHUU.

K I kareropuii OTHOCSITCSI MPOU3BOJICTBEHHbIC 3[JaHUSI C B3PHIBOONACHBIMU 30HAMU
kiacca B-I u B-II. (ra3sl, nmapsl, nbUid, BOJOKHA)

3amuTry OT NpsSIMBIX YAApOB U OT BTOPUUHBIX BO3JAEHCTBUNA HEOOXOAUMO BBIMOJIHSATh
Ha Bceu Tepputopuun Poccum.

Jloboe nopasicenue monHuell, 8vi3v18as 63Pbl8, CO30Aem NOBLIUEHHYIO ONACHOCTb
paspyuweruiiL. u Jicepme, He MOAbKO 0Nl O0AHHO20 00beKmos, Ho U 0l O1au3
PACNOJIOHCEHHDIX.

Bo II kaTeropuro nmomamaroT 3/1aHUs ¢ B3pHIBOOIMACHBIMHU 30HaMu Kiiacca B-Ia,B-I0,
B-Ir, B-Ila.

K III kareropuu OTHOCSITCS: BCE OCTABIITUECS OOBEKTHI.

WX 3ammmaroT OT NpsMbIX YAApPOB U OT BTOPUYHBIX BO3IAEHCTBUI HAa TEPPUTOPUHU
Poccuu co cpeaneit rpo30oBoil nesTenbHOCThIO 20 4acoB 1 0oJiee B ro.

CreneHb nmopaxeHusi MOJHUEH 3[aHUsI ONIPEAEIISIETCS BEPOATHOCThIO.30Ha A —
BEPOSITHOCTD 3aIIUThl 00beKTa — 99,5%

(M3 100 ymapos -1 B 1km2.) (B 300-500 net- 1 pa3.)3oHa b —BeposITHOCTb 3allUTHI -
95%

(u3 100 -05 ynapos B 1 kM2)

CpenctBoM 3alllUThl OT NPSIMBIX yAApOB MOJHUU CIY)KUT MOJHHUEOTBOJ —
YCTPOMCTBO, PAcCCUYMTAHHOE HA HEMOCPEICTBEHHbIM KOHTAKT C KaHAJIOM MOJHUU H
OTBOJSLIEE €€ TOK B 3EMJIIO.

MonHue3amura OT MNPAMBIX YJIapOB MOJIHMM BBIIOJHAETCS C TOMOIIBIO —
MOJIHUEOTBOOB.

MoOnIHNEOTBOA COCTOMT W3 CIEAYIOUIUMX 3JIEMEHTOB: MOJIHUEIPUEMHHUKA, OIOPHI,
TOKOOTBO/IA Y 3a3€MJIUTEIIS.

[To Ty KOHCTPYKUMU MOJIHUEOTBO/IbI ObIBAIOT: CTEP>KHEBBIE, TPOCOBBIE U B BU/JIE
CETKHU.

[To KoIMYeCTBY MOJTHUEOTBO 1Bl OBIBAIOT: OJJMHOYHBIE, IBOWHBIE © MHOTOKPATHBIE.

MoOHUEOTBObI B BUJIE CETKU PALIMOHANIBHBI JIMIIb HA 3[JaHUSIX C TOPU30HTAILHBIMU
KPBIIIAMH, TJI€ PABHOBEPOSITHO MOPAKEHUE MOTHHUEH JIF0O0TO ydacTKa.

MosiHuenpMeMHHUK — IPEAHA3HAYEH JJIs IPSMOrO BOCIPUATUS MOJHUMU.
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MoOnHUENIPUEMHUKH CTEPKHEBBIX MOJHUEOTBOJIOB M3TOTOBIISIIOT U3 CTaJH
ceueHueM He MeHee 100 mM2 u mymHO#M He MeHee 200 mm. VX 3amuinarT OT KOpO3uu
OIMHKOBAaHUEM M OKpacKoil. MoJHUENPUEeMHOKAMHU MOTYT OBbITh: JABIMOBBIC, BBIXJIOITHbBIC
TPyOBI, KPOBJISA, CETKA U JP. KOHCTPYKITUH.

ToK00TBOX - CITY>KUT JJ151 COEIMHEHUS MOJIHUETIPUEMHHUKA C 3a3a€MJIUTEIIEM. .

TOKOOTBOIBI M3TOTOBISIOT U3 CTAJTU PA3THUIHOTO MPOGUIS, HO COOTBETCTBYIONUM
ceyeHueM. CoeAMHEHUs] TOKOOTBOJIA C MOJHUEIPUEMHUKOM M 3a3€MJIUTEIEM JOJKHbI
OBITH CBpHBIMH (00NTOBBIE HOMycKatoTcst Juist 3nanuit 111 kateropumn)

Omnopsbl - ciyxaT AJisl KPEIUIeHUsT BCEX APYrUX SJIEMEHTOB MOJIHMEOTBOJAA. (B
KaueCTBE OIOP MOTYT UCIOJIb30BATHCS 37IaHUsI, COOPYKECHHUS, IEPEBhS)

3azemunTeNIb — CIYXWT JJI1 OTBOJAA TOKAa MOJIHMM B 3eMit0. KOHCTpyKuuu
3a3eMJIUTENICH BBIOUPAIOT B 3aBUCUMOCTH OT TPEOyeMOTO UMITYJILCHOT'O COMPOTHBIICHUS
IPYHTa U y00CTBa BeJICHUS pabOT MO UX YKIaJIKe.

30HBI 321U THI MOJIHHEOTBO/I0B

Meroanka pacueToB MOJIHUE3AIIMTHl MPOU3BOAUTCS Ha OCHOBaHMM «WHCTpyKiuu
110 YCTPOMCTBY MOJIHME3AIIUTHI 31aHU U coopykenuit P/ 34.21.122-87»
3anuTHbBIE CBOMCTBA MOJIHUEOTBO/IOB XapaKTEPU3YIOTCS 30HOM 3aIIUThI.

30Ha 3alIUTHl — 3TO YaCTh NPOCTPAHCTBA MPUMBIKAIONIAS K MOJHUEOTBOAY, BHYTPHU
KOTOPOTO 3/1aHHE€, COOPYKEHHUE 3AIIUIIEHO OT MPSAMBIX YAapOB MOJHHUU C ONpEIeICHHOM
CTENEHBIO HAJIEAKHOCTH.

30Ha 3amMUTBl 3aBUCUT OT UX THUMNA, KOJIMYECTBA, BBICOTHI W B3aUMHOTO
PacCIoJIOKEHUSI MOJIHUEOTBOAOB. 3JaHHE CUMUTAETCS 3AIUIIEHHBIM OT MPSIMBIX YyIapoB
MOJIHUH, €CJIM BCE €T0 JIEMEHTbl HAXOATCS BHYTPH 30HbI 3aIIUTHI.

FAi—

! L R o h
(™ R

b

n

L

5 e, )\
‘//7’/.54/2/2/’2

3ammTa B3pbIBOONACHBIX MPOU3BO/ICTB OT Pa3pPsSA0B CTATHYECKOT0 JJIEKTPHUYECTBA
Psin mpoW3BOACTBEHHBIX TMPOIECCOB C Y4YacCTUEM TBEPABIX, KUIKUX WU
ra3000pa3HbIX TUAJIEKTPUUYECKUX CPEJl COMPOBOKAACTCS CTATUUECKOM SJIEKTPU3ALIMEH, T.€.
BO3HUKHOBEHUEM U DPa3/elCHUEM TOJOKHUTENIbHBIX M OTpHUIATEeNbHBIX 3apsiaoB. MHoraa
AT 3apsijibl OBICTPO CTEKAIOT B 3€MJII0, PACCEMBAIOTCA WM HeWTpanu3yroTcs. B npyrux
Clly4yasiXx OHM HaKalUIMBalOTCA M  CO3[AI0T TI0JIe C  BBICOKOM  3IEKTPUYECKOU
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HaIpPSHKEHHOCTHIO, OOYCIIOBIMBAIOIIEE JJICKTPUUECKHE pa3psiabl (IpoOow BO3ayxa WU
cpennl). B mpou3BoACTBax, CBS3aHHBIX C NPUMEHEHHEM JIETKOBOCILJIAMEHSIIOUIUXCS U
TOPIOYUX XKUIAKOCTEHN, ra30B C HAJIMYMEM TOPIOYMX MbUIEH U BOJOKOH, UCKPOBBIE Pa3psiibl
CTaTUYECKOr0 AJIEKTPUYECTBA MOTYT BbI3BATh B3PBIB U MOXKap. B HEKOTOPHIX clydasx
CTATUYECKOE ICKTPUYECTBO MPUBOJIUT K Opaky MPOAYKIIUU, MPEMSATCTBYET YBEIUUCHHUIO
CKOPOCTH  paboThl MallMH MW  allapatoB M, CJEI0BaTEbHO, TOBBIIICHUIO
MPOU3BOAUTEIILHOCTH Tpyaa. [Ipu ompeneneHHBIX YCIOBHUSAX pa3pslbl CTaTUHYECKOTO
ANEKTPUYECTBA MPUINHSIOT TPABMBI OOCTYKHUBAIOIIEMY TIEPCOHAITY.

CornacHo JACHCTBYIOIIMM TIpaBWJiaM, 3allUTa OT pa3psgoB  CTAaTUYECKOTO
AJIEKTPUYECTBA JOJKHA OCYIIECTBIISATHCS BO B3PBIBO- U MTOXKAPOOMACHBIX MPOU3BOJICTBAX C
HasmureM 30H kiaccoB B-I, B-la, B-II, B-Ila, II-I u II-1I, B KOTOpBIX NPUMEHSIOTCA U
BBIPA0ATHIBAIOTCS BEIIECTBA C yIEITBHBIM OOBEMHBIM JJICKTPUYECKUM COMPOTHBIICHHUEM,
npepbimaromuM 10° OM-M. B 0cTanbHBIX Cilydasx 3alura OCYHIECTBIISAETCS JIMIIb TOT/A,
KOrjJa CTaTHYECKOE OHJICKTPUUYECTBO IPEACTABIAET OMACHOCTh JUIsi OOCIY>KHMBAIOIIETO
NEepCOHAJIa, OTPHUUATENIBHO BJMSET HA TEXHOJOTHYECKHM TMpOLECC WU KadeCTBO
npoaykiuu. OCHOBHBIMH CHOCOOAaMU  yCTPAHEHUSI OMACHOCTH OT CTaTHYECKOTO
AIEKTPUYECTBA (B COOTBETCTBUU CO CTENEHBIO A(h(PEKTUBHOCTH M YACTOTOW TTPUMEHEHUS)
SIBJISIFOTCSL:

3a3eMJICHHE OOOpYAOBaHUS, KOMMYHHKAIIUW, amnmapaToB M COCYJIOB, a TaKXKe
obecrieueHre TOCTOSTHHOTO AJIEKTPUYECKOTO KOHTAKTa C 3a36MJICHHEM TeJla YeIIOBEKa,

YMEHBIIIEHUE  YACIBHOTO OOBEMHOTO W  TMOBEPXHOCTHOTO  BJIEKTPUUYECKOTO
CONPOTUBJICHUA  IIyT€M  TMOBBIIMIEHUS  BJIAKHOCTA  BO3AyXa WA  IPUMEHCHUS
AHTUCTATUYECKUX MPUMECE;

MOHM3AIMS BO3/IyXa WIH CPEJIbl, B YaCTHOCTH, BHYTPH amnmapara, cocy/ia v T.JI.

Tembl 1151 1OKIa10B U pedepaToB

1. Monnusa, TepMuHbl U omnpeneneHus. [loxkapo-  B3pBIBOONACHOCTH
BO3JCUCTBUSIMOJIHHM.
[IpsiMoii yaap MOJIHAU U €T0 MOKAPHAs OMTACHOCTb.
BTopuuHble BO31€MCTBHSI MOJIHUM U UX MTOKapHask OMacHOCTb.
Kareropun monuuesammtsl. PJ1 34.21.122 — 87.
KOHCTpYKTUBHOE BBITIOJTHEHUE MOJIHUE3AIIIUTHI.
TpeboBanust K SKCITyaTallMH YCTPONCTB MOTHUE3AIIUTHI.
Cratudeckoe 3JIeKTPUYECTBO U €ro MoXKapHas ONaCHOCTb.
CriocoObl ycTpaHEHUSI CTATUYECKOTO DJIEKTPUYECTBA. 3a3eMIICHHE.
CrocoObl  yCTpaHEHHsSI CTaTHYECKOTO DJICKTPUYECTBA. Y MCHBIIICHHE
00BEMHOTOYICIBHOTO JIEKTPOCOIIPOTHRIICHHSI.

10. CrnocoObl  yCTpaHEHUsT  CTaTHYECKOrO0  DJIEKTPUYECTBA.

YMEHBIEHNENOBEPXHOCTHOTO YIEIBHOIO 3JIEKTPOCOIPOTUBIICHHUS.

11. TpeGoBaHusi K OKCIUTyaTallMM  YCTPOMCTB  3allUTBI  OT  Pa3psoB

CTATUYECKOT03JIEKTPUYECTRA.

ARSI I AN ol el

Bonpocs! 1151 CaMOKOHTPOJIA
1. Kparkue cBeneHus o pa3psaax MOJHUY;
2. IlapameTpbl MOJIHUY;
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OnacHele BO3/1€MCTBUSI MOJIHUH, TI0’KapPO — B3PBIBOOIIACHOCTh MOJIHUMY;
Knaccudukanus 30aHuil 1 COOpYyKEHHM M0 MOTHHUE3AIINTE;

CpencTsa 1 ciocoObl MOJTHUE3AIIHUTHI;

3alKUTHOE IEMCTBUE U 30HBI 3aIMThl MOJIHUEOTBOOB;

KoHCTpyKIIMM MOJTHUEOTBOIOB, UCIIOJIHEHUE UX OTAEJBbHBIX 3JEMEHTOB;
HopmaTuBHBIE TOKYMEHTHI PETJIAMEHTUPYIOIINE YCTPOUCTBO MOJHUE3ALUTHI.

PN B

OHOpHBle TEPMHUHbBI II0 TEMC «Crartnueckoe QJICKTPUICCTBO. MOJIHI/ICBaHII/ITa
0O0BEKTOBY: MOJIHUCOTBO/, MOJIHHMEC3AIINTA, 30HA 3allIUThI, KATCTOPUA MOJIHUC3AIIHUTHI.

TecThbl 1JIs1 CAMOKOHTPOJIS
1. Boibepume 00uH 6apuanm omeema u 3anumiume e2o Homep
Jns 3maHuii, oTHOCcsAImUXCA K 30He kiacca B-I cormacno PJI 34.21.122-87 tpebyercs
KaTeropusi MOJTHUE3AIIUTHI:
1
)10
3 I
4) IV
5)V
OrtBer:
2. Bvibepume 00un sapuanm omeema u 3anuuiume e2o HoMep
Jlns 3paHui, oTHOCsAMUXCA K 30He kiacca B-la cormacno PJI 34.21.122-87 tpeOyercs
KaTeropusi MOJTHUE3AIIUTHI:
I
)10
3) I
4) IV
5V
OrtBer:
3. Bvibepume 00uH 6apuanm omeema u 3anumiume e2o Homep
Jlns 3maHuil, oTHOCSIIMXCS K 30HE Kiacca B-16 cormacno P/ 34.21.122-87 tpebyercs
KaTeropus MOJHUE3AIUTHI:
DI
)10
3) I
4) IV
5V
OrtBer:
4. Bvibepume 00uH sapuarnm omeema u 3anuuiume e20 Homep
Jlnst 3manuii, oTHOCSIMXCA K 30HE kiacca B-Ir cormacno P/ 34.21.122-87 tpeGyetcs
KaTeropus MOJIHUE3aIUTHI:
DI
)10
3) I
4) IV
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5)V

Otger:

5. Bvibepume 00un eapuanm omeema u 3anuiume e2o0 Homep

Jlnst 3manuii, oTHOCSIMXCS K 30HEe kiacca B-II cormacno PJI 34.21.122-87 tpeGyetcs
KaTeropus MOJHUE3AIUTHI:

1)1

2) 11

3) 111

4) 1V

5)V

Otger:

6. Boibepume 00uH 6apuanm omeema u 3anuiiume e2o Homep

Jlnst 3manuii, oTHOCSIMXCS K 30HE Kiacca B-Ila cormacuo PJI 34.21.122-87 tpeGyetcs
KaTeropus MOJIHUE3aIUTHI:

1)1

2) 11

3) I

4) 1V

5)V

Otsger:

7. Boibepume 00uH 6apuanm omeema u 3anuiiume e2o Homep

HacocHoli cranuum no mnepekauke pactBoputenst P646 cormacno P/l 34.21.122-87
COOTBETCTBYET KaTErOpHsi MOJHUE3AIIUTHI:

1)1

2) 11

3) 1L

4) 1V

5)V

Ortger:

8. Bvibepume 00un sapuanm omeema u 3anuuiume e20 HOMep

Lexy xumMu4eckoro 3aBoja 1o nepepadotke ¢pypana (mpouecc repmerudeH) coraacHo P/
34.21.122-87 cOOTBETCTBYET KaTETOPHUsI MOJTHUE3AILUTHI:

1)I

2) 11

3) I

4) 1V

5)V

Ortger:

9. Bvibepume 00un sapuanm omeema u 3anuuiume e2o Homep

[Tomemennto ammuayHoro kommpeccopa corjacHo PJ[ 34.21.122-87 cooTBETCTBYET
KaTeropus MOJHUE3AIUTHI:

1)I

2)11

3) I

4) 1V
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5)V

Otger:

10. Bvibepume 00un sapuanm omeema u 3anuuiume e2o Homep

Ilexy 1m0 00€3KUpUBAHUIO METAUIMYECKUX wu3fenuid cormacHo PJ[ 34.21.122-87
COOTBETCTBYET KaTErOpHsi MOJHUE3AIIUTHI:

1)I

2)11

3) 1L

4) 1V

5)V

Ortger: .

11. Boibepume 00un sapuanm omeema u 3anuwiume e2o0 HOMep

3aKphITOM rajiepee TPAHCIOPTUPOBKM yrosnbHOU nbuid Ha TOL] cormacuo PJ1 34.21.122-87
COOTBETCTBYET KaTErOpHsi MOJHUE3AIIUTHI:

1)I

2)11

3) I

4) 1V

5)V

Otger:

12. Buibepume 00un 6éapuanm omeema u 3anuuiume e2o HOMep

PesepByapHomy mapky xpanenwsi OeHzunHa coriacHo PJI 34.21.122-87 cooTBeTCTBYET
KaTeropus MOJHUE3AIUTHI:

1)1

2) 11

3) 1L

4) 1V

5)V

Otser:

13. Bvibepume 00un sapuanm omeema u 3anuuiume e2o Homep

Jlns  aBTo3ampaBouHOM cTaHiuu coryacHo PJI 34.21.122-87 tpeOyercs kaTeropus
MOJIHUE3AIIUTHI:

1)I

2) 11

3) III

4) 1V

5)V

Ortger: .

14. Buibepume 00un 6éapuanm omeema u 3anuuiume e2o HOMep

JIns 3maHust BBIYMCIUTENBHOTO 1ieHTpa coryiacHo PJI 34.21.122-87 tpebyeTcsi kaTeropus
MOJIHUE3AIIUTHI:

1)I

2)11

3) I

4) 1V
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5)V

Otser:

15. Boibepume 00un sapuanm omeema u 3anuuiume e20 HOMep

JUist  omKOJIbHBIX  yupexkaeHuid cormacHo PJI 34.21.122-87 tpebyercs KaTeropus
MOJITHUE3AIINTHI:

1)I

2)11

3) 111

4) 1V

5)V

Ortger: .

16. Buvibepume 00un éapuanm omeema u 3anuuiume e2o HOMep

Jlsis KUBOTHOBOAUYECKUX KoMmIuiekcoB cormacHo PJ[ 34.21.122-87 tpeOyercs kareropus
MOJITHUE3AIIMTHI:

1)I

2)11

3) I

4) 1V

5)V

Otsger:

17. Bvibepume 00un sapuanm omeema u 3anuwiume e20 Homep

Onexktpo3arnpaBouHas cranius corinacHo CO 153-34.21.122-2003 oTHOCUTCS K KJ1accy:
1) mpoune

2) OOBIYHBIH

3) cneunanbHbIN, ONTACHBIN IS KOJOTUH

4) cnenuanbHbIM, C OTPAHUYEHHON OMACHOCTHIO

5) cnenuanbHbIN, NPEACTABISIONUN OMACHOCTD JIsl HEMOCPEACTBEHHOTO OKPYKEHUS
Otger:

18. Bvibepume 00un sapuanm omeema u 3anuuiume e2o Homep

CnoptuBHas mwiomajaka coriacHo CO 153-34.21.122-2003 oTHOCUTCS K KJIacCy:

1) npouune

2) OOBIYHBIH

3) crienuanbHbIN, ONACHBIN 1JIs1 YKOJIOTUU

4) cnenuanbHbIM, C OTPAHUYEHHON OMACHOCTHIO

5) cnenuanbHbI, NPEACTABISIOIUNA ONACHOCTD ISl HEMOCPEACTBEHHOTO OKPYKEHHUS
Ortger: .

19. Buibepume dsa sapuanma omeema u 3anuwiume 4epe3 3anamyr ux Homepa
MonHue3anmra yCTpauBaeTcsi B COOTBETCTBHUM CO CIEAYIONIUMHU HOPMaTUBHBIMU
JIOKYMEHTaMMU:

1) «TexHOJIOTHYECKHI peTrJIaMeHT)

2) «IIpaBuna mpOTUBOMOXKAPHOTO peKUMa B PDy

3) « AHCTpYKIIMS IO MOJTHUE3AIUTE 3JAHUN U COOPYKEHUID)

4) «IIpaBuna noxxapHoi 6e3omacHocTu B Poccuiickoit denepanum»

5) «TexHudeckuil perJaMeHT 0 TPeOOBAHUAX MOXKAPHOU 0€30MaCHOCTH

6) « IHCTPYKIIUS IO YCTPOMCTBY MOJTHUE3AIUTHI 3JaHUH, COOPYKEHUN U TPOMBIIIUICHHBIX
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KOMMYHUKALUID)

Otger:

20. Boibepume mpu sapuanma omeema u 3anuuiume 4epe3 3ananyro ux Homepa
OCHOBHBIMH BUJAMU MOJIHUEOTBO/IOB SIBJISIFOTCS:

1) cetuarsiii

2) TPOCOBBIH

3) TOYCUHBII

4) MasiKOBBII

5) cTepkHEBOM

6) KOMOMHUPOBAHHBII

7) MOJIHHETIpUEMHAs CETKa

Ortger:

Kpurepuu oneHku:

Bonpocw 1-18: 3a xax b1l MpaBUIIbHBINA OTBET OOy4aroniemMycs npucBauBaercs 1 6a, 3a
HenpaBuWIbHBIN 0TBET — 0 OaIIIOB.

Bonpocoet 19-20: 3a xaxnapli NpaBUIBHBIA OTBET oOywaromemycs npucBauBaetcs 0,5
0ayioB, 3a HEMPaBWIbHBINA OTBET — () 6aJLITOB.

MakcumanbHOe KoJu4ecTBO 0asuioB 3a Tect — 20,5 6asuios.

Bonpoce! 11 caMOCTOATEILHOTO H3yYeHHU S

Hcnonb3ys maTepual, U310KE€HHBIN B [ 1], U3ydnTh BOIpoC:

1. Monnusa, TepMuHBl U omnpeneneHus. llokapo-  B3pBIBOOIIACHOCTH
BO3/JICHCTBUSIMOJIHUH.
[IpssMo¥i yaap MOJIHAM U €T0 MOKapHAasl ONTACHOCTb.
BTopnuHble BO31EUCTBHSI MOJIHUM U UX NIOKapHAsi OMaCHOCT.
Kareropun monuuesammtsl. PJ1 34.21.122 — 87.
KOHCTpYKTHUBHOE BBIINOJIHEHUE MOJTHUE3AIIUTHI.
TpebGoBanus K SKCITyaTalluy YCTPOUCTB MOJTHUE3AIIHUTHI.
Cratnyeckoe 3JIEKTPUYECTBO U €ro MOKapHasi OacHOCTb.
Crioco0bl ycTpaHeHHs CTaATUYECKOTO AJIEKTpUYeCTBa. 3a3eMIICHHUE.
CrocoObl  yCTpaHEHHUSI CTaTMYECKOTO DJIIEKTPUYECTBA. Y MEHBIICHHE
00BEMHOTOYEIBHOTO 3JIEKTPOCONPOTHUBIICHHUS.

A e A I T
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MeToauueckne PCKOMEHIANMUIIA NIOATOTOBKHA K leOMe)KyTO‘IHOﬁ arrecranmumn

Ilcuxonor coBeryer: He OolTech NpHOIMKEHHS »HK3aMeHa. PaccMmarpuBaiite
HK3aMEH Kak BO3MOXKHOCTb TIOKa3aTh OOIIMPHOCTb CBOMX 3HAHUW U MOJIYYHUTh
BO3HArpakJieHue 3a MpojesianHyto padoty. OTBeauTe cede BpeMs C 3armacoM, 0OCOOCHHO
IUIsl J1eJI, KOTOpbIE HAJO0 BBINOJHUTH NEpe] 3K3aMEHOM, M IPUXOJUTE HA HK3aMEH
HE3aJ0Jr0 10 ero Hadana. He crapaiitecb MOBTOPUTh BECH MaTepUan B IOCIEIHIOIO
MHHYTY.

VYHuBepcaabHBIX METOJOB IS TIOJITOTOBKM K JK3aMEHY/3a4eTy HE CYIIECTBYET,
MO3TOMY Ba)XKHO BBIOpaTh Haubosee npuemiieMblil Ay Bac. [IpuBenenHble Huke mpaBuiia
MO>KHO paccMaTpUBaTh B KaUYECTBE OOIIEro PYKOBOJACTBA.

1. [IpeaycMoTpuTe Kak MOXKHO OOJIbIIIe BPEMEHH IS MOATOTOBKH. Eciu Bar
OCTaBJISIETE OCHOBHYIO PabOTy Ha TMOCJIEIHUA MOMEHT, 3TO CHIDKaeT Bamm 1maHchl Ha
ycnex. Pa3BuBaeTcst COCTOSIHUE CTpecca, CHUKAETCS CHOCOOHOCTh K KOHIIEHTPALIHH.

2. CocraBere pacnucanue 3aHaThil. CruiaHupoBaTh MOJATOTOBKY K dK3aMeHaM
HY>KHO 32 HECKOJIbKO HeJelb 10 MX Hauyaja (JIyylle BCero - B Hauaje cemecTpa). TBepiao
CIeAyWTE HAMEYEHHOMY ILIIaHY.

3. OtabixaiiTe. YcepaHas MOATOTOBKAa — OYEHb Tskenas padoTa. BaxHo Bpems
OT BpPEMEHHM JaBaTh ceOe BO3MOXKHOCTb pacciabutbes. Ilpemycmorpure B CcBOEM
pacrucaHuy BpeMsl Ha OT/IbIX.

4. Jemnaiite nepepbiBbl. Ilocne waca 3ansatuil cpenaiite 15-20-MHUHYTHBIM
nepephiB U ¢ HOBBIMU CHJIAaMU BO3BpAIllaliTeCh K MPOAYKTUBHOM paborTe.
3. KoHTponupyiite cTeneHb rOTOBHOCTH. Vcmomb3ylTe CIHMCOK BOIIPOCOB K

9K3aMEHy, 4YTOOBI OTCICKHBATh CTEMEHb YCBOeHHs Mmatepuana. OTMeuaiTe yxe
npopaboTanHbie BOMPOCkl. CKOHIIGHTPUPYHUTE CBOE BHUMAaHUE HA TEX BOMPOCAX, KOTOPHIE
Br1 3HaeTe xyxe.

6. Jenaiite kparkue 3anucu. YacTo NOATOTOBKA OKa3bIBAETCS HE OYECHb
s dexTuBHOM, ecnu Bbl npocto unraere matepuai. Jlenaiite Kparkue 3amucu, oTMedas
KJItoueBble MbIcIM. CTapaiiTech HE POCTO 3alIOMHUTH (PAKThI, @ TOHAThH CTOSIIINE 32 HUMH
UJIEN.

7. TpenupyiiTech oTBe4YaTh Ha Bompockl. [IpopaboTraB Kaxayoo Temy,
nonpoOyiTe OTBETUTh Ha MPOBEPOUHbIE BOMPOCH.. HekoTophle M3 HUX MPUBEICHBI
B paszaene «KOHTpOJbHBIE BOMPOCHD» MOCHE KaxAou TeMbl. BHawane Bam, BO3MOXHO,
moTpeOyeTCs 3arisaIbIBaTh B KHUTY WKW KOHCIEKT, HO K KOHITYy TIOJITOTOBKU BbI cMOXxeTe
OTBEYaTh Ha BOIIPOCHI CaMOCTOSITENIBHO, KaKk Ha 3k3ameHe. CrapaliTech NMpOroBapuBaTh
OTBETHI HA BOMPOCHI BCIYX, 3TO CIOCOOCTBYET 0OoJiee TITyOOKOMY YCBOCHHMIO MaTeprasa H
ABJISIETCA XOPOIIEH TPEHUPOBKOU MEPEN IK3aMEHOM.

KpuTtepuu oleHKH NPaKTHYECKOI0 HABbIKA
OtmeTtka «5» — oOydaronuiicsi 0061aaeT CHCTEMHBIMU TEOPETHUECKUMH 3HAHUSIMU,
3HAaeT METOJAMKY BBITIOJIHEHUSI MPAKTUYECKUX HABBIKOB, 0€3 OMIMOOK CaMOCTOSATEIbHO
JE€MOHCTPUPYET BHINIOJHEHHUE MPAKTUYECKIX YMEHUI.
Otrmerka «4» — oOyuarommiics o00JalaeT TEOPETUYECKUMHU 3HAHUSMH, 3HAeT
METOAMKY BBIIIOJHEHUSI MPAKTUYECKHX HABBIKOB, CaMOCTOSITEJIbHO JIEMOHCTPUPYET
BBITIOJIHEHHE  MPAKTHYECKUX  YMEHHMH,  JOMycKas  HEKOTOpble  HETOYHOCTH
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(ManmocyIiecTBeHHbIE OIIMOKH), KOTOPbIE CAMOCTOATEIBHO OOHApYXHBAae€T U OBICTPO
HCTIPaBIISET.

Otmetka «3» — oOydJaromuiicsi 0061agaeT yJOBIECTBOPUTEIbHBIMI TEOPETHUECKUMU
3HAHUSIMH, 3HA€T OCHOBHBIE TIOJIOKEHNUS METOIUKU BBITIOJHEHUS MPAKTUYECKUX HABBIKOB,
JE€MOHCTPUPYET BBIMOJHEHHE MPAKTUYECKUX YMEHHUU, JOMyCKash HEKOTOpbIe OIIMOKH,
KOTOPBIE MOKET UCTIPABUThH IIPU KOPPEKIIMU UX MPENOIaBATEIIEM.

OTmeTka «2» — 00yJaromuiics He 00J1a1aeT TOCTATOYHBIM YPOBHEM TEOPETHUUECKUX
3HAaHWW, HE 3HAET METOJUKH BBHIMOJTHEHUS MPAKTUYECKUX HABBIKOB, W/MIU HE MOXET
CaMOCTOSITEJIbHO TPOJIEMOHCTPUPOBATH MPAKTHYECKUE YMEHHUS WJIM BBIOJIHSET X,
JOTyCKasi rpyOble OIIMOKHU.

Kpurtepun oueHKu NpakTuyecKux (JiadopaTtopHbIX) padoT

Otmetka «5» (OTAMYHO) — OOYYAIOUIMIICS BBITIOJHUI BCE 3aaHUs MPAKTHUECKON
(;rabopaTopHOif) pabOTHI, YETKO U 0€3 OIIMOOK OTBETHJI HA BCE KOHTPOJIBbHBIE BOIIPOCHI.

OtmeTka «4» (XOpoIo) — 0OyYaroIIMiCs BBIIOJHUI BCE 3aJaHUSl MPAKTUYECKON
(;1aGopaTopHOIt) paboThl, HO OTBETHII HA BCE KOHTPOJIbHBIE BOIPOCHI C 3aMEYAHUSIMHU.

Otmerka «3» (YIOBIETBOPUTEIbHO) — OOYYAOLIMICS BBIINOJHUI BCE 3aJaHUS
IPAaKTHYECKOH (J1abopaTOpHOIi) pabOThI C 3aMEYaHUSIMHU U OTBETHJI HA BCE KOHTPOJIbHbBIE
BOMPOCHI C 3aMEYAHUSAMH.

OTtmetrka «2» (HE 3a4TeHO) — OOydYaromMiiCs HE BBINOJHWI WM BBITOJTHUI
HENMpPAaBWIBHO 3aJaHUsl MpakTH4YecKoW (JabopaTtopHoil) paboThl W OTBETHJI  Ha
KOHTPOJIbHBIE BOTIPOCHI C OIMOKAMHU MJIM HE OTBETUJI HAa KOHTPOJIbHBIE BOIIPOCHI.

Kpurtepuu onieHKkHu penieHus 3aaay

CuTyallMOHHBIE U TPAKTUYECKUE 3aJaud MPEACTABISAIOT COOOW CUTyallud W3
peabHBIX COOBITHIA, KOTOpbIE OOYYAIOMIMIICS TOJKEH PEIINTh MPABUIBHO U TPAMOTHO.
Pemienue 3a1a4un O1leHUBAETCSl MAKCHMAJIBHO B 5 GaIJIOB.

OtMeTka «5» CTaBHUTCS, €CM OOydYaloUIMiics J1ai MOJIHOE M MPaBUIIBHOE peIIeHne
3aj7auu.

Otmerka «4» cTaBuUTCS, €ciau OOy4alOIIMKCS MPU BBHITOJHEHUU 3a7a4Ydl JIOMYCTUI
HETOYHOCTHU B pacyeTax, GopMyITupOBKax.

Otmetka «3» CTaBUTCS, €ClU OOYYaIOUIUICS MPEACTaBHJI HEMOJHOE pEIICHUE,
JOIYCTHUJI TPyOble OMIMOKH, WIIM HE MOJHOCTHIO PEIIn 3a/1a4y.

OTmeTKka «2» CTaBUTCS, €CIU OOYyYaloUIMiicsl MPEeACTaBHJI MOCIEA0BATEIbHOCTh
pEelIeHus1, HO pPelIeHHE 0Ka3aJI0Ch HETIPaBUIIbHBIM.

Kpurepuu oueHKH yCTHOrO onpoca
OtmeTka «5» CTaBUTCS, eciu OOydalolUHCs TIyOOKO W IMPOYHO YCBOWJ BECH
IIPOTPAMMHBIM MAaTEpHUAI, MCUEPIBIBAIOILIE, ITOCIECA0BATEIBHO, I'PAMOTHO U JIOTHYECKH
CTPOMHO €ro M3JIaraeT, NPUBOAUT NPUMEPHI, HE 3aTPYIHSIETCA C OTBETOM IIpU
BUJOM3MEHEHUH 33JaHMs, CBOOOJHO CHpABISETCS C 3aJadyaMH M TPaKTHYECKUMU
3aJIaHUSIMU, HE JTIOMTYCKAET OLIMOOK.

OtmeTka «4» CTaBUTCA, €ClId OOy4yalolluics TBEPAO 3HAET MPOTrpaMMHBIMI
MaTepHall, FPAaMOTHO U IO CYILIECTBY M3JIaraeT ero, He JA0MyCKaeT CYIIECTBEHHBIX OUITMOOK
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B OTBETE Ha BOMPOC, MOKET MPABUIBHO MPUMEHSITh TEOPETUUECKHUE TTOJIOKEHHUS U BIIAJIEET
HEOOXOIUMBIMA YMEHHSIMU M HABbIKAMHM TPU BBIIOJIHEHUM MPAKTUYECKUX 3aJaHUM,
JIOIYCKaeT HETOYHOCTH B OTBETE.

OtmeTKka «3» CTaBUTCA, €ClIM 00y4arolMics YCBOWII TOJIBKO OCHOBHOW MaTepual,
HO HE€ 3HAET OTHEJbHBIX JeTalied, OMyCKaeT HETOYHOCTH, HE COBCEM IMPaBUIbHBIC
(GhOpMYIUPOBKH, HAPYIIAET MOCIEI0BATEILHOCTh B H3JI0KEHUN MTPOTPAMMHOTO MaTepuaia
Y WCTIBITHIBAET 3aTPY/IHEHUS B BBIIIOJIHEHUU MPAKTUYECKUX 3aJaHUN.

OtmeTka «2» CTaBUTCS, €Clu O0ydJaroImuiicss OOHApyKMUBaeT HE3HAHWE OOJBIEH
YacTH COOTBETCTBYIOLIErO paszfesia U3y4aeMoro marepuaina, JIONYyCKaeT OLIMOKU B
(GOpMyYIUpPOBKE OMNpENeIeHUN MOHATUN, HCKAXKAIOIIUE HX CMBICH, OECHOpsIOYHO U
HEYBEpEHHO u3naraer Marepuai. OueHka «2» oTMedaeT Takue HEJOCTAaTKU B MOATOTOBKE
00y4Jaronierocsi, KOTopbie SIBISIOTCS CEPbE3HBIM MPEMSATCTBUEM K YCIEITHOMY OBJIAJICHUIO
MOCJIEYIOIIUM MaTepHAIIOM.

Kpurtepnu onieHKH TeCTOBBIX padoT
OtmeTKa «5» CTaBUTCS, €CIIM 00YYaIOIIMKCS BBITTOJHUII BCE 33/IaHUSI BEPHO.
OtMeTKa «4» CTaBUTCSA, €CIM OOYYaOIIUICS BBITTOJHWI MIPaBUJIbHO HE MeHee 3/4
3a1aHUM.
OtmeTka «3» CTaBUTCS, €CITU OOYYAIONMUNCS BBIMOTHUI HE MEHEE MOJIOBHHBI
3aJIaHUMN.
OTmeTKa «2» CTaBUTCSA, €CITM 00YUYaIOIIUICS BBHITTOTHIII MEHEE TIOJIOBUHBI 3aJaHUM.

Kpurepuu oneHKH 10KjIaa

[Ton noxnamom monpa3yMeBaeTcsi HMTOT CaMOCTOSITENIbHOM HCCIEI0BATENbCKON
paboTbl  oOydaromierocs. YToObl €ro MOATOTOBUTh, HEOOXOIMMO HE  TOJBKO
IIO3HAKOMUTBCS C OIPENECICHHON HAy4YHOW JIMTEPATYpOM, HO MW BBIABHHYTH CBOIO
TUIOTE3Y, MPOBECTH COOP SMIMPUYECKOTO MaTepuana, HCIOJb3ysSd CaMOCTOSTEIbHBIC
HAONIO/IEHUs, TPUMEHsSI YCTHBIE OIpPOCHI, AHKEThI, TECTbl, H3Y4YUTh HEOOXOIANMbIC
JOKYMEHTBI U T.H., IPOBEPUTH TMIIOTE3Y, NPUUTH K OOOCHOBAaHHBIM BBIBOJAM, JOKAa3aTh
IPaBWJIBHOCTh COOCTBEHHOI'O pELICHUs IPoOJieMbl U O(POPMUTH MOJYyUYEHHBIE PE3YIIbTaThI
B BHJI€ MMCbMEHHOHN paboThl. MakcuManbHOE KOJIM4YecTBO 0amuioB — 5. [Ipu BbIcTaBieHUn
OLIEHKHU 3a JTOKJa/l AODKHBI YUUTBIBATHCS CIEIYIOIINE KPUTEPUH:

*  TOJHOE PAaCKpBITHE TEMBI U COOJIIOIEHUE JIOTUYHOCTHU U3JI0XKEHUS — 2 Oaia;

*  HajJuuyue COOCTBEHHBIX BBIBOJOB M INPENJIOKEHUIN, 00001EeHUH,
KpUTHYECKOTroaHanusa - 1 Gamr;

*  HUCHOJB30BaHUE HIMPOKON HHQPOPMAIIMOHHOHN 0a3bl, MPaBUIBHOCTH
odopmiieHns,coOI0IeHIe TPaBUII HUTHPOBaHUS - 1 Oas;

*  KauyecTBO YCTHOTO BBICTYIUICHMS: YMEHHE TOBOPUTH MyOJIMYHO,
3alHTEpeCcOBaThCIyLIATeNeH, BIaJleHUE PEUbl0, SCHOCTh, 00Pa3HOCTh, JKUBOCTh peuu - 1
Oam.

[To cymme 0asioB M CTETIEHU peanu3alni KaXXa0ro U3 KPUTEPHUEB BHICTABIISETCS
OTMETKA 3a JOKJIA[.

Kpurepuu ouenku pegepara
OpHuM K3 BHJIOB TEKYLIEr0 KOHTPOJIA IO OKOHYAHMM H3YYECHHUS TEMBI SIBISETCS
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BBITIOJTHEHHE 00yUaromuMucs pedeparos.

PedepaTsl n3HavyanpbHO HampaBiieHbl Ha cOOp HMH(pOpPMAIMU O KAaKOM-TO OOBEKTE,
SIBIICHUU, HA O3HAKOMJICHHE YYaCTHHKOB IPOEKTAa C ATOW MHQOpMAIUel, ee aHanu3 U
0000menune GpakToB, MpeTHA3HAYECHHBIX IS ITUPOKOHN ayIUTOPHH.

Kputepuu onienku pedepaTtoB (MpUMepHbIE):

- YETKOCTh TTOCTABIICHHBIX 1IETU U 33]1a4;

- TeMaTU4eCcKasi aKTyalbHOCTh M 00bEM MCTIOIB30BAHHOM JTUTEPATYPHI;

- MOJTHOTA PACKPBITUSI BLIOPAHHOUN TEMBI;

- 000CHOBAaHHOCTH BBIBOJIOB M KX COOTBETCTBHE IMOCTABIICHHBIM 3a/1a9aM;

- aHaJIN3 TIOJTyYCHHBIX JIAHHBIX;

- HaJu4re B paboTe BHIBOA WM IPAKTUYCCKUX PEKOMEH IAIIHIA,

- KadecTBO oopMIIeHUs pabOThI (HaTM4Yue TabIuIl, CXeM, rpadukos,
(dhoTOoMaTepraIoB, 3apUCOBOK, CITUCKA UCIIOJIb3YyEeMON JTUTEPATYPHI U T.1I.).

MaxkcumanbHOe KonuecTBo 6amos — 100.

[Ipu BBICTABIEHWU OIEHKH 3a pedepar AOHKHBI YUUTBIBATHCS CIEAYIOIINE

KPUTEPHUU:
1. YéTKOCTH OCTABICHHON LIE€JIM U 33124 — MaKCUMaJIbHOE KOJInuecTBO 0amioB 10;
2. AKTyalbHOCTh W OO0BEM HCIIONB30BAHHOW JUTEPATYpPhl — MaKCHMaJIbHOE

KOJINYECTBOOAILIIOB 15;
3. [TonHOTa pacKphITHs BEIOPAHHON TEMBI — MAKCHMAaJIbHOE KOJIMYECTBO OasioB 15;
4. JIorH4HOCTbh IOCTPOCHHUS — MAKCHMAaJIbHOE KOJIMUECTBO OalioB 15;
5. O00CHOBAaHHOCTh BBLIBOJOB M HX COOTBETCTBHE IIOCTABIIEHHBIM 3ajayaM —
MaKCHUMAaJILHOE KOJINYECTBO OauioB 15;

6. Haiimune B paboTe BBIBOJA WM MPAKTUICCKUX PEKOMEHAANNN — MaKCUMAaJIbHOE
KonuyecTBo OayuioB 10;

7. KauectBo 0hopmiieHus: paboThl — MaKCUMaIbHOE KOJIMYeCTBO Oaisio 10;

8. [IpencraBnenue pe3yabTaTOB — MAKCUMAIbHOE KOTUYeCTBO OamuioB 10.

OueHky nmnpeacTaBieHUs pedepaToB MpenojaBaTesib MPOBOAUT, CYMMHPYS
pe3yabTaThl B Oajiax:

85-100 0a10B — OLIEHKAKS)

70 - 84 0ata — orieHKa«4»

50 - 69 0ayI0B — OLIEHKA «3»

Menee 50 0ajuioB — OIleHKA «2»

IlepeyeHb BONPOCOB Ui MPOBEACHHUS MPOMEKYTOYHOM aTTecTalMu
B (popMe IK3aMEeHa 10 UTOraM O0CBOEHHA
aucuunanHbl «IloxkapHasi 0€30MaCHOCTD 3JIEKTPOYCTAHOBOK»
1. OCHOBHBIE NPUYUHBI MOXKAPOB OT 3JIEKTPOYCTAHOBOK. KOPOTKHE 3amMbIKaHUS.
[IprurHBI BOSHUKHOBEHHUS, BUIbI KOPOTKHUX 3aMbIKAHUI, MEPBI OKapHOU MPODUIAKTUKH.
2. OCHOBHBIE TPHUYUHBI TMOXAPOB OT BJIEKTPOYCTAHOBOK. bosbllive mnepexomHbie
conpoTuBieHus. [IpyunHbl BOSBHUKHOBEHUS, MEPHI OXKAPHON MPODOUIAKTUKHY.
3. OCHOBHbIE MPUYUHBI TOXKAPOB OT BJIEKTPOYCTAHOBOK. JIEKTPUUYECKHUE
neperpy3ku. [I[pudrHbl BOSHUKHOBEHHUS, MEPHI MOKAPHON MTPOPHUIAKTUKH.
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4. O0ue TpebOOBaHMS MPOTHBOIMOXKAPHOTO  pPEXUMA TPHU  IKCIUTyaTalluu
ANEKTPOYCTAHOBOK U DJIEKTPUUECKUX CETEH.

5. IlpuanHbI 3arOpaHui JIEKTPUIECKUX TTPOBOJIOB U KaOeeH.

6. [IpuunHbl 3aropaHuil JIEKTPOABUTaTENIeH, TEHEPATOPOB U TPAaHC(HOPMATOPOB.

7. IlpyunHbI 3aropaHuid OCBETUTEIILHOW anIapaTyphl.

8. [IpuunHbl 3aropaHuii B JJEKTPUYECKUX ammaparax nycka. llepeximouenus,
yIpaBJIEHUS, 3aLIUTHI.

9. [IpyuumHbl 3arOopaHuil OBITOBBIX AIEKTPOHATPEBATEIHHBIX TPHOOPOB.

10. TpeGoBanusi TpaBWI MPOTHBOMOXKAPHOTO pEXUMa K IKCIUTyaTalluu
ANEKTPOYCTaHOBOK.

11. Krnaccudukanusi 31eKTpooOOpYyIOBaHUS MO TMOXAPOB3PHIBOONACHOCTH U
noxapHoit onmacHoct# (ct. 21, ®3-123).

12. Knmaccudukamus moxapo3amuineHHoro 3JeKTpoodopyaoBanus (cT. 22, O3-
123).

13. KoHtponb 3a coOJro/IeHneM IPOTHUBONOKAPHOTO COCTOSIHUSA
AIEKTPOYCTAHOBOK.

14. Knaccudukaius B3peIBOOMACHBIX cMeceil. OnpeeeHue, pacnpeiesieHue 1o
KATErOpHUsIM U rpynnaM B3pbIBOOIIACHBIX CMECEH.

15.  B3psiBoomnacHble 30HBI. OmnpeneneHue, KiacCU(pUKaIKs B3PbIBOOMACHBIX 30H
no ®enepanbHoMy 3akoHy Nel23-O3 «TexHuueckuil perjaMeHT O TpeOOBaHUIX
MOKapHOU 0€30MaCHOCTI.

16.  B3speiBoomnacHbie 30HBL. OmnpeneneHue, KiaccupuKalys B3PbIBOOMACHBIX 30H
o ITYD.

17.  Knaccudukanus B3PbIBO3ALIUIIEHHOTO AIIEKTPOOOOPYTOBAHUS.
Onpenenenve. YpoBHU B3PbIBO3AIIUTHI.

18. Krnaccudukanus B3PbIBO3AILIUAIIEHHOTO ANEKTPOOOOPYIOBAHUS.
Omnpenenenne. Buasl B3pbiBo3alinThl. B3pbiBoHENpOHUIIaEMast 00010YKa.

19.  Knaccudukanus B3pBIBO3AILUIIEHHOTO AJIEKTPOOOOPYIOBAHMUSL.
Omnpenenenue. I'pyniibl, MOArPyNIbl B3PbIBO3AIMILIEHHOTO 3JIEKTPOOOOPYA0BAHUS.

20. Knaccudukanus B3pBIBO3AILUIIEHHOTO AJIEKTPOOOOPYIOBAHMUSL.

Onpenenenue. TemnepaTypHbie KJIacChl B3pPbIBO3AIIUIIEHHOTO 3JIEKTPOOOOPYIOBAHUS.

21. TloxapoonacHble 30HbI. Onpeaenenre, KiacCupuKaius mokapoornacHbIX 30H
no [1YD u denepanbHomy 3akoHy Nel23-D3 «TexHUUECKUA perjiaMeHT O TPeOOBaHHUAX
MOKapHOU 0€30MaCHOCTI.

22.  Knaccudukanus NOMEIEHUH M0 YCIOBHUIM TEXHOJIOTUYECKON CPeIbl.

23.  DnektpoobopynoBanue oOmero HasHaueHus. OmpeneneHue, MapKUPOBKa
AIIEKTPOOOOPYIOBAaHUE OOIIETO HAa3HAYEHUSI.

24. Anmaparel 3amMThl B 3JIEKTPOYCTaHOBKax. IlnaBkuWe MpeaoXpaHHUTENN.
Y CTpONCTBO, IPUHLIAI IEUCTBUSL, OCHOBHBIE ITAPAMETPHI.

25. Anmaparsl 3a0IMThl B 3JEKTPOYCTAaHOBKaX. ABTOMATHYECKHE BBIKIIOYATEN
(aBTOMATHI). Y CTPOUCTBO, MPUHITUIT ACHCTBHUS.

26. YcrpoiictBo 3ammuTtHoro otkiroueHus (Y30). Haznauenue Y3O. Ilpuniun
nevicteus Y 30.

27. Dnexktpuueckue mpoBoja M kabemu. OmnpezeneHue, Ha3HAUYEHUE, CTPYKTypa
MapKHPOBKHU.
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28.  OcoOeHHOCTH BBHIOOpA CEYECHHsI MPOBOJHUKOB DJIEKTPOCETEH, TOJISKAIINX
00s3aTeIBHOM 3aIUTE OT MEPETPY3KHU.

29. OcoOeHHOCTH BbIOOpa CEYEHMsI DJIEKTPONPOBOJKH, 3allMTa OT TOKOB
KOPOTKOTO 3aMbIKaHUS BO B3PHIBOONIACHBIX 30HAX.

30. [Iloxapnas  omacHOCTb  TpaHcpopMaTopoB. MacnsgHble U cyxue
TpaHchopmatopsl. PaboTa B pexxumMe neperpy3ku. Mepbl CHHXKEHHS TOKapHOM OMAaCHOCTH

31. IloxapHas ONAacCHOCTb OCBETHUTENbHBIX MpuOOpoB. Ilyckoperynupyromas
anmaparypa. Mepbl moKapHOi MPOPUITAKTUKH.

32. OmacHOCTb MOPAKEHUS SIEKTPUUECKUM TOKOM

33.  VYcTpoilcTBO 3a3eMiieHUi U 3aHyJieHuH. HazHaueHue u BUIbl 3a3€MIIUTEIICH.

34. H3mepeHue CONpPOTUBICHUS 3a3EMIISIFOLUX YCTPOUCTB.

35. 3azemuieHuUs U 3aHYJEHUS BO B3PHIBOOIIACHBIX 30HAX.

36. Tumbl 30H 3alUMTHI [0 BEPOATHOCTH MOPAXEHUs MOJHUEH coriacHo PJI
34.21.122-87.

37. Monnus, TepMuHbl U onpeaenenus. [loxapo- B3pbIBOONACHOCTh BO3/IEHCTBHUS
MOJIHHH.

38.  IlpsmMoii ynap MOJIHUU U €0 MOKapHasi ONMACHOCTb.

39.  BtopuuHble BO3AEUCTBUS MOJIHUU U UX MOXKapHAasi OMACHOCTb.

40. Kareropuu monHue3amutsl cornacuo PJI 34.21.122-87.

41. Ha3naudeHue u BUAbI MOJIHUEOTBOAOB coryiacHo PJI 34.21.122-87.

42. Knaccubukamusi 3MaHUA W COOPYKEHUU IO YCTPONCTBY MOJHHE3AIIUTHI
cornacHo CO 153-34.21.122-2003.

43. KoHCTpyKTHBHOE  BBINIOJHEHHWE  MOJIHHME3AaUTH.  TpeboBaHus K
JKCIUTyaTallii YCTPOMCTB MOJIHUE3AILHTHI.

44. 3oHBl  3alIMTBl ~ MOJHHMEOTBOJIOB,  XapaKTepUCTUKH,  Tpaduyeckoe
0TOOpakeHue.

45.  CraTuyeckoe 3JEKTPUUECTBO U €T0 MOKapHas ONaCHOCTh

46. CnocoObl yCTpaHEHHUs CTATHYECKOTO AJIEKTPUUECTBA. 3a3eMJICHHE.

47. CnocoObl  yCTpaHEHHUsI CTaTHYECKOTO  DJIEKTpUYECTBA. Y MEHbILICHUE
00BEMHOTO yIEIBHOTO AJIEKTPOCONPOTUBIICHHUS

48. CrnocoObl HCKIIOYEHHS YCIOBUM OOpa30BaHMsSI HCTOYHUKOB 3a)KUTaHUS
AIEKTpUUYECKOTO TIporcxoxaeHus (ct. 50, ®3-123)

IlepeyeHb NpaKTUYECKUX 3aJaHUN
JJIS TIPOBeleHHUs MPOMEKYTOYHOM aTTecTauuu B (popme
IK3aMEeHa 110 UTOraM OCBOEHMS
aucuunanHbl «IloxkapHas 0€30MaCHOCTD 3JIEKTPOYCTAHOBOK»

[lex mo mepekauke aneTanpaeruga. BpiOpatb HOpMY 3JIEKTPONPOBOIKUA U
CpaBHUTH €€ C (PaKTUUYECKU MPOJOKEHHOU 3JeKTporpoBoakoil mapku AAB (ok). Jlate
3aKJIFOUEHUE O COOTBETCTBHUH IMPOJIOKEHHOM 3IEKTPONPOBOIKON TPEOOBAHUSIM MOKapHOU
0€30MacHOCTH.

2. llex mo mepekayke KOKCOBOro Tra3a. BriOpaTh HOpMY HMCHOJIHEHHS 3alllUTHBIX
o0oloYeK amnmapara ymopaBieHUSS U CpPaBHUTh €€ ¢ (PaKTUYECKH YCTAHOBJIECHHBIM
anmapatoM ynpasiieHus ucnoyiiHeHuem 2ExelIBT1. JlaTe 3akitoueHHe O COOTBETCTBUU
YCTAHOBJIEHHOT'O 3JIEKTPOOOOPYI0BAHMS TPEOOBAHUSM MOKAPHON O€30MaCHOCTH.
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3. IIpu cpenHeronoBoil MpoOHKUTENLHOCTH Tpo3 20-40 yacoB ompeneiuTh THUIL
30HBI 3aIUTHI IPU UCIIOIb30BAHUU OJJMHOYHOTO CTEPKHEBOIO MOJHUEOTBOAA JJISl 30AHUS
BbIcOTOM 20 M M pazMmepamu B 1aHe 45x13 M, momMeneHus: KOToporo otTHocsAtcs no I[1YD
K 30He Kiacca B-Ila.

4.. Onpenenuth TpeOyEeMyIO BBICOTY OJJMHOYHOTO TPOCOBOT'O MOJHUEOTBOJIA CKIa/ia
XpaHEHUs CEPOBOAOPOJIA, €CIAM mapaMeTpbl 31aHus cocTaBisitoT 20x12x6 M. Jlath
3aKJFOYEHUE O COOTBETCTBUM BBICOTBI YCTAHOBJIICHHOTO MOJHUEOTBOAA, €CIM OHA
COCTAaBJISIET 27 M.

5. OnpenenuTs XapaKTEepPUCTUKY B3pPHIBOONACHOM CMECHU MJii TOMEUIEHUs, TJie
MOTYT 00pamiaThcs naphl aleTHIIeHa, CTUPOJIa, CEPOyTIepoa.
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CJioBapb TEpMHHOB
no gucuuimuinne «IloxapHas 0e30MaCHOCTH 3JIEKTPOYCTAHOBOK)

baokupoBka 3JIEKTPOTEXHUYECKOI'0 U31eTus (ycrpoiicTBa) — 4acThb
AIEKTPOTEXHUYECKOTO M37enus (YCTpoiCcTBa), MpelHa3HaueHHAsl JiA MpPeIOTBpalleHHUs
WM OTPAaHUYEHUS BBINOJHEHHS ONEpalvid OHUMHU YacTAMH U3JENNs IPU ONPENCICHHBIX
COCTOSIHUSIX WJIM TMOJIOKEHUAX JPYTHX 4YacTed H3JIeNus B LEIAX MNPEeaylnpexICHUs
BO3HUKHOBEHUSI B HEM HEIONMYCTUMBIX COCTOSHMM WJIM HMCKJIIOUYECHHUS JOCTyNa K €ro
4acTsAM, HAXOASAIIMMCS 0] HAIPSHKEHUEM.

B3pbiBO3amuieHHoe  JJIEKTPOTEXHHYECKOe  u3aeaue  (JEeKTPOTeXHU4YecKoe
YCTPOMCTBO, 3JIEKTPO00OpyA10BaHKE) — DIIEKTPOTEXHUUECKOE 15691 (N5 (S
(3TEKTPOTEXHUYECKOE YCTPONCTBO, 3JIEKTPOOOOPYIOBaHHE) CHEIHMATBHOTO Ha3HAuYCHUS,
KOTOpPOE€ BBIMOJHEHO TaKUM O0pa30M, YTO YCTpPAaHEHa WU 3aTpyJHEHAa BO3MOXXHOCTH
BOCIJIJAMEHEHUSI OKPYXKAlOLIEHd €ro B3pbIBOONACHON Cpeabl BCIEICTBHE SKCILTyaTalluu
ATOTO U3JEIIHS.

Bo3ayumiHasi TUHMSA JIeKTpoNnepeIaYn — yCTPOUCTBO ISl IEPEAAYH IEKTPOIHEPTUU MO
IPOBOJAM, PACHOJIOKEHHBIM Ha OTKPHITOM BO3JyXE W IPUKPEIUIEHHBIM C MOMOILBIO
U30JATOPOB M apMarypbl K ONOpaM WJIM KPOHIUTEMHAM M CTOMKaM Ha WH)KEHEPHBIX
COOpY>KEHHUSIX (MOCTax, MyTENpOBOJax W T.I.). 32 HAYajJo M KOHEIl BO3AYIIHOW JIMHUU
ANEKTpoONepeaayl NPUHUMAKOTCA  JIMHEWHBIE TMOpTajdbl WA  JIMHEWHBIE  BBOJBI
pacnpenenutenabHoro ycrpoiictea (PY), a mns oTBeTBIEHUN - OTBETBUTENbHASI ONoOpa U
JIMHENHBIN MMOPTAJl WY JJUHENHBIN BBOA PY.

BropuyHnsblie nemnu 3jekrponepenayu — COBOKYIMHOCTb PSAJOB 3aKMMOB, 3JIEKTPUUECKUX
OpOBOJOB M KalenleW, COeAMHSIOMUX MNpHOOpPHl W YCTPOMCTBA  yHpaBICHUS
AIIEKTPOABTOMATUKH,  OJOKUPOBKH,  HM3MEPEHMs,  3allUThl WU  CUTHAIU3aLUU
HcnbiTaTe1bHOE HaNpsZKEHHE NMPOMBIILJIEHHON 4acToThl — JleicTByolee 3HaUeHUE
HarnpspkeHus: nepemeHHoro Toka 50 I'm, koTopoe AOKHA BBLAEPKUBATH B TEUECHHE
3aJIaHHOTO BPEMEHU BHYTPEHHSSI W/WJIM BHEIIHSS W3OS 3JIEKTPOOOOPYIOBAaHUS TPU
ONPENIEIICHHBIX YCIOBUSAX UCIBITAHUS.

HcnbiTaTeibHOE  BBINPAMJICHHOE  HaNpsiKeHHMe —  AMIUIMTYJAHOE  3HA4YE€HUE
HaNpPsHKEHUS, MPUKIIAIBIBAEMOT0 K 3JIEKTPOOOOPYAOBAaHUIO B TEUEHHUE 33JJTAaHHOTO BPEMEHU
TP OINPEEIICHHBIX YCIOBUAX UCIBITAHU.

KabGenbHast JuHuMs 3jekTponepenauyn — JluHug 11 mepenayu 3JIEKTPOIHEPIUU WU
OTJEJIbHBIX HUMITYJIbCOB €€, COCTOSIIAas M3 OJHOTO WJIM HECKOJBKHMX IapajulesIbHbIX
Kaleneil ¢ COeIMHUTENTbHBIMHU, CTONOPHBIMHU M KOHLIEBBIMU My(pTamMu (3a7esikaMu) U
KPENEeXHbIMU JETAISIMU, a NIl MAacCJIOHAMOJHEHHBIX KaOeJIbHbIX JIMHHUM, KPOME TOro, C
NOANUTHIBAIOIINMY anlapaTaMy U CHCTEMOM CUTHAIU3ALMU JaBJICHUS Macia.
KommiexktHass  tpancopmaropHasi  (nmpeoOpa3oBareiibHasi) MOACTAHIUA  —
MOJICTaHIIUs, cocTosas u3 TpancpopmaropoB (rpeodpazonareneit) u 610koB (KPY unu
KPYH wu gpyrux »5JIeMEHTOB), MOCTaBISIEMbIX B COOpPaHHOM WJIM IOJHOCTBIO
NOJATOTOBJACHHOM  Jisi  cOopku  Buae.  KommiiekTHble — TpaHcOpMaTOpHbBIE
(mpeobpazoBatenbubie) moactanimu (KTII, KIIIT) unu gacti mx, ycTaHaBIMBacMbIe B
3aKpBITOM IOMEUIEHUH, OTHOCATCS K BHYTPEHHUM YCTAHOBKAM, YCTaHaBJIMBAEMbIE Ha
OTKpPBITOM BO3yX€ — K HAPY>KHBIM YCTAaHOBKAM.

KoMmmiekTHOE pacnpenenure/ibHOe YCTPOMCTBO — PacHpeleIUuTENbHOE YCTPOIMCTBO,
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COCTOSIIEE U3 MOJTHOCTHIO WIJIM YaCTUYHO 3aKPBITHIX MKA()OB UIH OJIOKOB COBCTPOCHHBIMH
B HMX KOMMYTAI[MOHHBIMU ammnaparamu, oOOpYyJOBaHUEM, YCTPOMCTBAMHU 3alllUThl U
aBTOMATUKHU, TIOCTABISIEMOE B COOpPAaHHOM WM TMOJHOCTHIO MOJTrOTOBICHHOM JJis
coopku Buzae. KommiektHoe pacnpenenutensHoe ycTpoiicTBo(KPY) npennasnadeno as
BHyTpeHHeW ycraHoBku. KowmrmektHoe pacnpenenurenbHoe ycrpoiictBo (KPYH)
IpEAHA3HAUYECHO JIJISI HAPY>KHOM YCTAHOBKH.

Jluausa djekTpomepenauyd — DJIEKTpUYECKas JIMHMS, BBIXOJALIAs 3a MpeAessl
ANEKTPOCTAaHLIMM WM TMOJACTAHLIMM WM NpPEJHA3HAUYEHHAs JIs Nepedadyd dJIEKTPUUYECKON
SHEPTHUH.

MepbI noxapHoii 6€30MaCHOCTH — JCHCTBUS 1O 00SCIICYEHUTO MTOKAPHON OE30ITaCHOCTH,
B TOM YHCJI€ TIO BBITTOJTHEHHUIO TPEOOBAHUH TTOKapHOU 0€30MMaCHOCTH.

Heilitpanb, — o00mas ToYka COEIWHEHHBIX B 3Be3Qy OOMOTOK (3JIEMEHTOR)
AIEKTPOOOOPYTOBAHMUS.
Hapymienue TpeOGoBaHMii TMOKapHOW 0€30MACHOCTM —  HEBBIIIOJHECHUE  WJIU

HEHaJIeKallee BhIMOJHEHNnE TpeOOBaHU MOXKapHOH 0€30MaCHOCTH.

OnacHblii pakTOp moxkapa — akrop noxapa, Bo3ACHCTBHE KOTOPOTO Ha JIOJICH U/ WU
MaTepHalIbHbIE IIEHHOCTH MOYET NPUBOJIUTH K yIIEpOy.

Orne3amuiieHHoe wusgenue (MaTepual, KOHCTPyKHUsl)) — wu3jaenue (Mmarepuadn,
KOHCTPYKLMS), MOHWKEHHAs IMOXKapHas ONACHOCTb KOTOPOrO SIBJISIETCS PE3YyJbTaTOM
OTHE3AIUTHI.

Orxenperpaskaanmas cnocoOOHOCTb — CITIOCOOHOCTD MPEMSITCTBOBATH PACTIPOCTPAHEHHUIO
TOPEHUSL.

OrHe3amiuTa — CHW)KEHUE IIOXKAPHOM OIACHOCTHM MAaTEpPUAJIOB M KOHCTPYKLMH ITyTEM
CHeIHaIbHON 00paboTKH

Ilo:xkap — HEKOHTpOJUpYEMOE TOpeHue, NPHUUMHAIONIee MaTepuaibHbIi yiepO, Bpen
’KU3HU U 3I0POBBIO TpaXKJaH, MHTepecaM o0IleCTBA U TOCyAapCTBa.

IIpaBuia mno:kapHoH 0e30MACHOCTH — KOMIUIEKC TOJIOKEHUN, YCTaHABIMBAOIINX
NOPAJIOK COOJIIOIeHHs TPEOOBAaHUHN U HOPM MOKapHON O€30MaCHOCTH MPUCTPOUTENLCTBE U
AKCILTyaTallui OOBEKTA.

IIpoTruBONmOXApHBIN peKMM — MpaBuja IOBEACHUS JIIOAECH, MOPSAAOK OpraHu3aluu
MpoW3BOACTBA W (WIM) COACp)KAHUSA TOMEIIEHUN (TeppuTopun), 00ECIICUNBAIOIINE
MpEAYNPEXKACHAE HApyIIeHUH TpeOOBaHW TOXKApHOW OE30MacCHOCTH U TYIICHHS
IT0KapOoB.

Hoxkapuas npodpuiaakruka — KOMIUIEKC OpPraHM3alMOHHBIX W TEXHUYECKHUX
MEpOIPHUATHI,  HaAmpaBIEHHBIX Ha  oOecredeHne  OE30MACHOCTH  JIOACH, Ha
IIPENOTBPALICHUE [10Kapa, OIPAHMYEHUE €r0 PACHpPOCTPAHEHUSA, A TAaKXKE CO3JaHUE
YCJIOBUH ISl YCIIEIIHOTO TYIICHUS MT0XKapa.

IHoka3zaresp NOKAPHOH OMACHOCTH (IMOKA3aTe/b IO0KAPOONMACHOCTH) — BEJIMYMHA,
KOJIMYECTBEHHO XapaKTepu3ylolas Kakoe-n1M0O CBOMCTBO TMOXKAPHOM OMAacHOCTU
[IpuHuunuanbHas dJEKTPUYECKas CXeMa DSJIEKTpOCTaHIuU (MOACTAHIIMM) — CXeMma,
OoTOOpakaroliasi cocTaB OOOpYAOBaHUSI M €ro CBS3W, Jalollas NpPeICTaBICHUE O
OPUHIUIE pa0OThI AIEKTPUUECKOM YACTH IJIEKTPOCTAHIUH (TIOJICTAHIIUN).

IIpyeMHHK JJIeKTpPUYECKOl JHepruM (JEKTPONPHEMHHUK) — ammnapar, arperar,
MEXaHMU3M, MpeJHA3HAYCHHBIN JJs1 MpeoOpa3oBaHMs SIEKTPUUECKON SHEPTUU B JIPYrou
BHJI DHEPTUU.



53

IIporuBono:xkapHoe cocTosiHMe 00beKTa — COCTOSHHE OOBEKTa, XapaKTepU3yeMoe
YUCJIOM MOXKAPOB U YIIEPOOM OT HMX, YMCIIOM 3arOpaHuid, a TAKXKE TPaBM, OTPABJICHUMN U
NorudIMX JIOEeH, YPOBHEM peain3alnuud TpeOOBaHM MoKapHON 0€30MacHOCTH, ypOBHEM
00EroOTOBHOCTU TMOXAPHBIX MOAPA3IENEeHUNA U JOOPOBOJIBHBIX (POPMUPOBAHUM, a TAKKE
IPOTUBONOKAPHOW aruTalMU U NPOIAaraH/ibl.

IIpoTuBOABIMHAS 3AIUTA — KOMIUIEKC OPTraHU3alMOHHBIX MEPONPUATUN U TEXHUYECKUX
CPEACTB, HAINpABJICHHBIX HAa NPENOTBPAIICHUE BO3ACUCTBUS Ha JIOJEH JIbIMA,
MOBBIIIEHHON TEMITEPATYPhl U TOKCUYHBIX TPOTYKTOB TOPEHUS.

IHo:xxapHasi oxpaHa — COBOKYIIHOCTb CO3/JaHHBIX B YCTAHOBJICHHOM MOPSJIKE OpPraHOB
VOpaBJICHUS, CHJI ¥ CPEJACTB, B TOM YHCJIE€ IMPOTUBOMOXAPHBIX (POPMUPOBAHUH,
MpEJHA3HAYEHHBIX JUIsl OpraHu3alluu MPEeayNpexeHUs IMO0XKapoB MU HUX TYUICHUS,
MIPOBE/ICHMS CBSI3aHHBIX C HUMH ITEPBOOUEPEAHBIX aBAPUITHO-CIIacaTeIbLHBIX PaOOT.
Ioxapublii HaE30p — GYHKIOHS TOXXKAPHOW OXpPaHBI, COCTOSIIAS B OCYIICCTBICHUH
KOHTPOJISl 32 BBINOJIHEHUEM MEPONPUSITHI, HAIPaBICHHBIX Ha OOECIEeYEHUE IMOXKaApPHOU
0€30I1acHOCTH 0OBEKTOB U MOBBIIIEHUE 3PHEKTUBHOCTH OOPHOBI € MOXKAPAMHU.

Cucrema mnpeaoTBpamieHusi MOKapa — KOMIUIEKC OPTraHU3alMOHHBIX MEPOIPUATHI U
TEXHUYECKUX CPEJICTB, HAITPABJICHHBIX HA UCKJIOYEHNE YCIOBUM BO3HUKHOBEHHUS MOKApa
Cucrema o0ecreyeHUs1 MOKAPHOM 0€30MACHOCTH — COBOKYIMHOCTb CHJI M CPEJACTB, a
TaKXe€ MEpP IMPaBOBOr0, OPraHU3allMOHHOI0, YKOHOMHYECKOTO, COLMAIBHOTO M HAy4HO-
TEXHUYECKOTO XapaKTepa, HalpaBiIeHHBIX Ha 00pbOY C MmoxKapamH.

Cucrema MNpPOTHBOMOKAPHOW  3alUMTBI —  COBOKYIHOCTh  OPTraHU3ALMOHHBIX
MEpONPUSATUA M  TEXHUYECKHUX CPEACTB, HAIMPABICHHBIX HA MPEJOTBpAIICHUE
BO3JICUCTBHS HA JIFOJIEH OMAcHBIX (PAKTOPOB TOKapa W OTpaHUYCHHE MAaTEePUATHHOTO
ymiep0a OT Hero.

Cucrema COOpPHBIX WIIMH — KOMIUIEKT 3JIEMEHTOB, CBA3BIBAIOLIMX IPUCOECIUHEHHUS
ANEKTPUYECKOr0 PacCpeeIUTENIbHOIO YCTPONCTBA.
CuiioBasi 3jIeKTpHYeCKasi Lelb — DJJIEKTpUYEcKass LEeMb, COJAEpIKallas >3JIEMEHTHI,

(yHKIIMOHATLHOE HA3HAYCHUE KOTOPBIX COCTOMT B TIPOM3BOJICTBE WM TMepeaaye
OCHOBHOM YaCTH 3JIEKTPUUECKON SHEPIUH, €€ pacrpeeieHuu, Mpeo0pa3oBaHuu B IPyrou
BU/JI SHEPTUU WJIU B DJIEKTPUUECKYIO SHEPTHUIO C IPYTUMHU 3HAYCHUSMH TapaMeTPOB.

CeTb onepaTHBHOIO TOKA — 3JIEKTPUYECKAsl CETh MEPEMEHHOI0 WJIM MOCTOSHHOTO TOKa,
npeAHa3HauYeHHas YIS Tepeladyd M paclpelefieHdus dJICKTPUUECKOM  SHEpruu,
UCIIOJB3YeMOM B IIEMAX YIPaBICHHS, aBTOMATUKH, 3alllUThl M CUTHAJIW3AIUU
ANEKTPOCTAHUIUHU (TTOJCTAHIINN ).

TokonpoBoa — yCTPOWCTBO, BHIMOJHEHHOE B BHJI€ IIMH WJIH MPOBOJIOB C U30JISITOPAMU U
MOAACPKUBAIOIINMU KOHCTPYKIUSAMU, MIPEAHA3HAYEHHOE JI Mepe/ladyu U pacipeaeaeHus
ANEKTPUUYECKOUN SHEPTUU B MPEiesiax ANEKTPOCTAHIIUU, TOJCTAHIIMY WM 1IeXa
TpancdopmaTopHasi NOACTAHUMS — FJIEKTPUUYECKAs MOJICTAHIINS, PEIHA3HAYCHHAS JIJIs
npeoOpa3oBaHUs AJIEKTPUUYECKOW DHEPTUU OJHOTO HAMPSHKEHUS B DIICKTPUUYECKYIO
SHEPIHIO JPYroro HAMPSHKEHUS ¢ TTIOMOIIBIO TpaHC(hopMaTopoB.

TpeboBaHusi MokapHOii 0€30MACHOCTH — CICHMAIBHBIC YCIOBHUS COIMAIBLHOIO /WU
TEXHUYECKOTO XapakTepa, YCTAHOBJIEHHbIE B IEIIX OOECIeUeHHUs  IOKapHOM
0€30IMacHOCTH  3aKOHoJaTenbcTBOM  Poccuiickoit ~ denepanuu,  HOPMAaTHBHBIMU
JOKYMEHTaMU WM YIIOJHOMOYEHHBIM TOCYIaPCTBEHHBIM OPTaHOM.
J1eKTPOO0OPYI0BAHUE — COBOKYITHOCTH DJIEKTPUYECKUX YCTPONCTB, OOBEIWHEHHBIX
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oOmumMu mpu3Hakamu. [Ipu3Hakamu 0ObEIMHEHHS B 3aBUCUMOCTH OT 3a7a4 MOTYT OBITh:
Ha3HAYEHHUS, HaNpUMEp, TEXHOJIOTMYECKOE; YCIOBUSA TPUMEHEHHMs, Hamnpumep, B
TPOMMKAX; MPUHAJICKHOCTb 00BEKTY, HAIIPUMED, CTAHKY, LEXY.

JIEKTPOYCTAHOBKA — COBOKYIHOCTh MAIIIMH, allapaToB, JUHUNA U BCIIOMOTATEIHLHOTO
o0opynoBaHusi (BMECTE C COOPYKEHHUSIMH U TOMEIIEHUSAMH, B KOTOPBIX OHHU
YCTAHOBIICHBI), TIPEIHa3HAYEHHBIX JIsl IPOU3BOJICTBA, MpeoOpa3oBaHus, TpaHChHOpMALIHH,
nepenayu, pacupeieleHus: dIeKTPUYECKON SHEpruu 1 rnpeoOpa3oBaHus €€ B APYyroi B
SHEPruu.

JJIEKTPOYCTAHOBKA [IEeMCTBYIOIIAS — JJICKTPOYCTAHOBKA WJIM €€ YacTh, KOTOpas
HaXOJIUTCSA TIOJ] HAIpPsDKEHUEM, JTUOO HAa KOTOPYIO HAIPSHKEHHWE MOXKET OBITh MOJAHO
BKJIIOYEHHEM KOMMYTAIIMOHHBIX aIllapaToB.

DJIeKTPOOOOPYI0BAHHE ¢ HOPMAJIBLHOI H30JslMell — DJIEKTPOOOOPYIOBaHUE,
MpeJHA3HAYEHHOE JIsl NMPUMEHEHUS B 3JEKTPOYCTAHOBKAX, MOABEPKEHHBIX JEHCTBUIO
I'PO30BBIX MEPEHAIPSKEHUH, TPU OOBIYHBIX MEPAX 3AIIUTHI OT MEPEHANPSKEHUN.
DJIeKTpPoo0OpyI0BaHUE ¢ O00JerdeHHOW M30JsAUMell — DJIEKTPOOOOpYI0BaHUE,
npelIHa3HAaYeHHOE Ui IPUMEHEHHUS B AJIEKTPOYCTAaHOBKAX, HE MOJBEPKEHHBIX JEUCTBUIO
I'PO30BBIX TMEpPEHANPSHKEHUHN, WM TPU CIEHHUATBHBIX Mepax 3allUThl, OrPaHUYUBAIOIIUX
aMIUTUTYTy TPO30BBIX NIEPEHANPSKEHUN.

DJIEKTPOCTAHIIUSI — DJIGKTPOYCTAaHOBKA, IMpelHAa3HAYeHHas i  [POU3BOICTBA
AIEKTPUYECKON WM AIEKTPUYECKON M TEIJIOBOM 3HEPIHM, COCTOAIIAS M3 CTPOUTEIHHOM
9acTH, 000pYyI0BaHUS JJIA TPEOOPa30BaHUS PA3TUYHBIX BHIOB YHEPTUU B DIICKTPUUECKYIO
WM DJICKTPUUYECKYI0 M TEIUIOBYIO, BCIIOMOTATEIILHOTO OOOPYIOBAHUS U DJICKTPUICCKUX
pacrpenenuTeIbHbIX YCTPOUCTB.

JyleKTpU4YecKasi MOJACTAHIUA —  DJEKTPOYCTAHOBKA, MpEIHA3HAYCHHAs s
npeo0pa3oBaHus U paclpeeieHus JIEKTPUIECKON SHEPTUH.

DJIeKTpUYecKasi CceTb — COBOKYIHOCTb JJIGKTPOYCTAHOBOK JUJIsl Mepejayd U
pacnpeneneHus AIIEKTPUUECKOU SHEpruH, cocrosias u3 MOJ/ICTAHIIHM,

pacnpeeuTeNbHbIX YCTPONUCTB, TOKOMPOBOAOB, BO3AYLIHBIX M KaOENbHBIX JIMHUN
AIIeKTpoTnepeaaur, padoTaloIuX Ha ONPEACICHHON TEPPUTOPHUH.

DJIeKTpUYecKoe pacnpeaeauTe/]bHOe YCTPOHCTBO — 3JIEKTPOYCTAHOBKA, CIIy>KaIas JJjist
npHeMa U paclpeesieHus: AIEKTPOIHEPTUN U COJIeprKallasi KOMMYTAllMOHHbBIE amlnapaThl,
cOOpHBIE M COEJUHHUTENbHBIC IIMHBI, BCIIOMOTAaTENbHBIE YCTPONCTBA (KOMIIPECCOPHBIE,
aKKyMYJIATOPHBIE U JIp.), a TaKXKE€ YCTPONCTBA 3aIMTHI, aBTOMAaTHUKU U U3MEPUTEIbHbBIC
npuOOopHI.

DJIEKTPONPOBOJAKA — COBOKYIHOCTh IMPOBOJOB U Kabejei C OTHOCSIIUMHCS K HHUM
KPETJICHUSIMU, YCTAHOBOYHBIMU U 3aIIUTHBIMU JAETAISIMU, TIPOJIO’KEHHBIX 110 TIOBEPXHOCTH
WJIM BHYTPU KOHCTPYKTUBHBIX CTPOUTENIBHBIX 3JIEMEHTOB 3AaHUN M COOPYKEHUU.
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