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BBenenue

Pazmen  «DnekrpoobopydoBaHHE M JJCKTPOCHAOKEHHE  TOPHBIX
IpeanpusaTHiy MexnuciumumHapaoro kypca MJIK 01.04. uzywyaer ocoGeHHOCTH
IKCITyaTallid U KOHCTPYKTHBHOT'O HCIIOJHEHHsS KOMMYTALMOHHOM ammaparypbl Ha
HanpsbkeHue 10 6000B, cxeMbl pa3nUYHBIX BUAOB YIPABICHUS TOPHBIMH MallMHAMHU
M MEXaHW3MaMH, OJIGKTPUYECKOE OCBEIEHHE TOPHBIX BBIPAaOOTOK, CBSI3b
CHUTHAJIM3ALHIO, TPHHIMITHAIBHBIE CXEMBI AJICKTPOCHAOKEHHS, OCHOBHBIC TEXHHKO-
9KOHOMWYECKHE IMTOKA3aTeNH 3JICKTPONIOTPEOICHHS Ha TOPHBIX MPEATIPUATHSAX, MEPHI
3alIUTHl JTIOJEH OT MOPaXEHHs 3JIEKTPUYECKHMM TOKOM B YCIOBHSIX MOJ3EMHON
pa3paboTKM  TOJE3HBIX  HMCKOomaeMblXx. CXeMbl W CHOCOOBI  3aIIUTHI
JJIEKTPONOTPEOUTENCH OT HEIITATHBIX PEKUMOB PAOOTEHI.

B pesympTare wu3ydeHWs AWCLMIUIMHBI y CTyZAEHTa JIOJDKHBI  OBITH
cOpMHUpPOBaHBl 3HAHUS MO YCTPOMCTBY, BBIOOPY M pacdeTy palMOHAIBHBIX CXEM
3IEKTPOCHAOKEHNUS TOPHBIX BEIPabOTOK, 6e3omacHoit SKCIUTyaTaluu
3JIEKTPOYCTAHOBOK B IIAXTaXx.



OO0mue MeToMYecKUe YKa3aHUSI

CryneHT-3a0UHHK, @pPUCTyHas K CaMOCTOSTEIbHOMY M3Y4YEHUIO pasjena
«ONeKTpooOOpyIOBaHNE M DJIEKTPOCHAOXKEHHWE  TOPHBIX  HPEANPUSTHI»
MexancuumamHapaoro kypca MJIK 01.04., nomkeH 03HaKOMUTBCS € COAEpHKAHUEM
HACTOAIINX METOIMYECKNX YKa3aHUH N PyKOBOJICTBOBATHCS HIMH B paboTe.

VYueOHBI MaTepHan Jiydille BCEro H3y4aThb B IIOCIEIOBATEILHOCTH TEM
nporpamMMbl. CregyeT cHadanga U3ydUTb MaTepHall TEMbl, KOHCIEKTHPYS OCHOBHEIE
MOJIO)KEHU 110 y4eOHWKY, IPOBEPUTb CBOM 3HAHMS, OTBETHB Ha BOIPOCHI
CaMOIIPOBEPKH.

XenarenbHO TONB30BAaThCSI yYCOHWKAMH, MPUBEICHHBIMH B  JaHHBIX
METOIMYECKUX YKa3aHHAX, T.K. B pacdeTe Ha HHUX COCTaBJICHBI METOJIMYECKHE
YKa3aHHUs K TEMaM.



Conep:xkanue

Tema 1. Oco0eHHOCTH IKCITyaTAIMH H KOHCTPYKTHBHOI'O HCIIOJTHEHHSI
TOPHOTO0 3JI¢KTPO0OOPY10BAHHS

VYcaoBHs OKCIUTyaTalldd  JICKTPOOOOPYAOBaHHS IPH HOA3EMHBIX TOPHBIX
pabotax. OcobeHHoCTH KOHCTPYKTHBHOTO HCIIOJTHCHUS TOPHOTO
AIEKTPOOOOPYIOBAHHS.

VYpoBHH K BUABI B3pbIBO3aUTHL. Kiaccudukanus 3nekTpooOopynoBaHUS 110
YPOBHIO  B3pBIBO3ALIMTHL. BuHABI  B3pHIBO3ALIMTHI, YCTAHOBIEHHBIE COIJIACHO
nerictByromero 'OCTa. Crenenu 3amuTsl. Kateropun pazmemieHus.

TpeOoBaHus, TNpeabsBIsieMble K PYAHHYHOMY 3JEKTPOOOOPYIOBAHHIO
HOPMAaJIbHOTO, TOBBIIIEHHON HalEXXHOCTU INPOTHB B3PBIBA, B3PHIBOOE30MACHOTO H
0c000 B3pbIBOOE30MACHOTO UCTIOTHEHUSL.

O6nacth MPUMEHEHHS IEKTPOOOOPYAOBAHHS B PA3TUYHOM HUCTIOTHCHHUH.

HcnbiTanue B3ppIBOOE30MIACHOTO 3IEKTPOOOOPY IOBAHUS

TpeboBanus [1b K pyAHHYHOMY 3ICKTPOOOOPYIOBAHHUIO, HAXOMAIICMYCS B
IKCIUTyaTaLliH.

Jlutepatypa: [1:2:8]

B pesynbpraTe n3y4eHHs TeMbI CTYIEHT JIOJDKEH:

umems npeocmagienue:
- 00 yCJOBHSAX KCIUTyaTaIMH1 JIEKTPOOOOPYIOBAHHUS B IIIAXTE:
- 0 TpebOBaHUAX K pabOTE IJCKTPOOOOPYIOBAHHS B [IIAXTE,
- 0cmocobax HCIOTHEHHS Py THUIHOTO 000PY/I0BaHNS;
- 0 KIaccupUKaluK Py JHUIHOTO HIEKTPOOOOPYAOBaHHSI.
3Hamb!
- YpOBHH  B3pBIBO3AIMTHl ~ OONACTH  NPUMEHEHHS  PYAHHYHOTO
3IIEKTPOOOOPYIOBAHHUS B PA3THYHOM HCIIOTHEHHH.



YcnoBust  9KCIUTyaTallMd  3JCKTpOOOOpYyNOBaHHMSA B IIAxTe. Y CIOBHS
BO3HUKHOBEHUS B3BIPOONIACHOCTHU Cpensl. TpeboBanust K pabote
3JIEKTPOOOOPYIOBAHUS B IIAXTE.

Crnoco0bI TEXHUYECKOTO UCITOTHEHHSI 000PYI0BaHUSL.

O06nacTh MPUMEHEHUS AIEKTPOOOOPYIOBaHHUS B 3aBUCHMOCTH OT UCIIOTHEHUS.

YpoBeHb B3pbIBO3AIUTEL. BUbI B3pBIBO3AIUTHI.

OnexrpoobopynoBanue Tima PH.

TpeboBanust K 3IEKTPOOOOPYNIOBAHUIO, HAXOISLIEMYCS B OKCIUTyaTallHH.
O0mnacTb NPUMEHEHNS B IIAXTE.

OnexrpoobopynoBarue Tumna PIL

TpeOoBaHUsS K 31E€KTPOOOOPYIOBAaHMIO, HAXOAAIINECS B OIKCILUTyaTaIlHH.
O0acTh IPUMEHEHUS B IIaXTE.

Onexrpoobopynosanue Tumna PB.

TpeboBaHus K DIEKTPOOOOPYIOBAaHHIO, HAXOMAIMIEMycs B OSKCIUIyaTalllH.
Tpe6oBanus [Ib mpu skcrmmyaramum anekTpoobopynoBanus tuna PB B yromeHOMN
1axre.

DnekrpoodopynoBanue tuma PO.

TpeOoBaHUsT K 3IIEKTPOOOOPYAOBAHUIO, HAXOMAIMIEMYCSI B OKCILTyaTalUH.
TpeboBanms [1b mpu skcmmyaramum snekTpoodopynoBanus tuna PB B yromsHOM
I1axTe.

HcnbiTanne Ha B3pBIBOOMACHOCTH 3NIeKTpooOopyaoBanmst Tuma PB u PO.

KoHTpoupHast mpoBepKa 3JeKTpoo00py I0BaHHsI IEPEJT CITYCKOM B IIAXTY.

CamocrositenpHass pabota. CocTaBieHHE OMOPHOTO KOHCIIEKTa Mo TeMam: «Bun
3aIUTEDy, «MapKUpOBKa 3JEKTPOOOOpYNOBaHUS», «VI3ydeHHe KOHCTPYKLIMH IO
OCMOTPY U PEBU3UH PYIHUYHOTO B3PHIBOOE30MACHOTO 000PYHLOBAHHSY.

Bonpocsl camonpoBepku
1. B yeMm 3akiroyaroTcsi OCOOEHHOCTH OJKCIUIyaTallud 3JIEKTPOOOOpYyIOBaHHS B
MTOJI3€MHBIX TOPHBIX BBIPAOOTKAX?
UTo MOHMMAIOT 110]1 yPOBHEM B3pPBIBO3AIIUTHI?
UTO MOHKMMAIOT MOJT BUIOM B3pPbIBO3AIIUTEI?
4. Tlepeuncnante  TpeOOBaHUS,  TPEIBSABISIEMBbIE K  3JIEKTPOOOOPYIIOBaHUIO
HOPMAJIGHOTO MCIIOJTHCHUS.
5. Kakas anmapaTtypa OTHOCHTCS K KaTETOPUH MOBBIIICHHOW HA/ISKHOCTH?
YTo BB MOHUMAETE MO B3PBIBOYCTONYUBOCTHIO U B3PBIBOIIPOHUIIAEMOCTHIO?
7. Kak mpon3BoJsT HCHBITaHHS B3PBIBOOE30IIACHOTO JIEKTPOOOOPY10BAHNS?
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Tema 2. Texuuueckue CpeacTBa 3alMThI Jwjel or MOpaKEHUA
JICKTPUIECKUM TOKOM

AHanu3 NpUYUH 3JIeKTpoTpaBMaTH3Ma. J[eHCTBHE JIEKTPUUYECKOro TOKa Ha
OpraHusM uenoBeka. DaKTopbl, ONPENEISIONINE CTENEHb TOPAKEHHS DIEKTPUIECKHM
ToKOM. JlomycTiMas Ge30macHas BEIMYNHA HANPSKCHUS! TPUKOCHOBEHHS B IIAXTE.

TloHsiTHst O ceTsAX C M30JUPOBAHHOM M TIIyXO0-3a3€MJICHHOW HaMTpassiMu, HUX
MPEUMYIIESCTBA U HETOCTATKH.

Mepbl  3aliUTBl  OT MOPAXEHUS dJJEKTpUYecKkUM TokoM. Hasnauenue,
YCTPOMCTBO 3AIUTHBIX 3a3eMJICHUH B MOJ3EMHBIX TOPHBIX BBIPaOOTKax. 3a3eMileHHue
MallWH, alaparoB, IEPEIBIKHOTO W IIEPEHOCHOTO  3JIEKTPOOOOPYHAOBaHUS.
IIpoBepka u HUCTIBITaHUE 3a3EMIISIIOIIUX YCTPOMCTB.

AnmnapaTsl 3allUTBl OT YTEUEK TOKA Ha 3€MJII0, UX Ha3HAYEHHE, YCTPOMCTBO,
00JIaCTh TIPUMEHEHHsSI, CXEMBbl UIEKTPUYECKUX COCAWHEHHWI ammapaToB 3aIIHTHl OT
yTE€UEK TOKA Ha 3€MIIIO.

Jutepatypa [8]

B pesynbTaTe n3yueHus TeMbl CTYI€HT JOJKEH:

3HAMY!
- YCTpOMCTBO 3a3eMJISIFOIIEH CETHU B IIAXTE;
- MMPUYNHBI BOSBHUKHOBCHHSA TOKA YTCUKHU,
- 06LlII/Ie MEPbI U MHAWBUAYAJbHBIC CPCACTBA 3allUThl YCJIOBCKAa OT
MTOPa’KEHUS ITEKTPHUECKUM TOKOM;
- cIenuaigbHBIe MEPHI 3aIUTHl YeJIOBEKA OT MOPAKEHUS DICKTPUICCKUM
TOKOM;
- MAapKH U IPUHIUIBI ICHCTBUSA PEIIE YTCUKU.
yMemby:
- BBINOJHSTH 3a3¢MJICHHE 000PYI0BaHUSI.

OO1mye BOIpOCH! 3alUTHI OT MOPAKEHUS IMEKTPUIECKIM TOKOM B Pa3IHIHBIX
CHUCTEMaXx DIIEKTPOCHAOKEHMSI.

OO1mue Mepsl 1 HHAUBULYaIbHBIE CPEACTBA 3aIUTHI YSIIOBEKA OT MOPAKECHUS
IJIEKTPUIECKIM TOKOM.

Amnmnapat 3amuTel oT yTeuek Toka A3YP.

Mepsl OKka3aHus IEPBOI MOMOIIM YeJIOBEKY, ONAaBIIEMY IO HAlIPSKEHUE.

CamocrostenbHas pabora. CoCTaBJICHHE OIMOPHOIO KOHCIIEKTAa IO TEMe
«VIHCTpYKUMHU TO YCTPOMCTBY, OCMOTPY U HM3MEHEHHUIO COMPOTUBJIICHMS MIAXTHBIX
3a3eMJICHHID.



Bonpocsl camonpoBepku

1. Ilepeuncianrte NpUYMHBI 3IEKTPOTPABMATH3MA.

2. Kakue (akTopbl OKa3bIBAIOT BIMSHHUC Ha MOPaXKAEMOCTh JICKTPUYCCKUM

TOKOM?

Kakue Mepbl 3alIMThl B LIaXT€ OT MOPKEHUS IJIEKTPHUYECKUM TOKOM BbI

3Haere?

Jluist yero ycrpanBaeTcs 3alUTHOE 3a3eMiieHue?

Kak 3a3eMIISI0TCS 3JIEKTPUIECKHUE alnapaThl ¥ MEXaHU3MbI?

Kakue anmapaTbl 3aIIUTHI OT yTEYEK BbI 3HaeTE?

C KakoW IEeNbI0 YCTPAUBAIOT JOTOJHUTEIBHBIC 3a3EMIIUTEIIM U B KaKUX

ycTpoiicTBax?

8. UTOo OTHOCHTCS K WHIWBHIYaTbHBIM CPEICTBAM 3AIMUTHI OT MOPaKEHHS
IIIEKTPUUECKUM TOKOM?

9. C nomoripko, Kakux MpuOOpOB HU3MEPSIOT MEPEXOJHOS COMPOTHBICHHUE
3a3eMJIIIoNIEN ceTr?

10. Kakyro momomip cCiefyeT oOKa3arh [OCTpagaBlIeMy OT JCHCTBHS
AIEKTPHYECKOTO TOKA?
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Tema 3. DiekTpuyeckasi annapatypa ynpapJjieHUs U 3alIUThI
3J1eKTPUYEeCKUX ABUTaTe/ el MAalllMH M MeXaHU3MOB HATIPSIKEHUsI 10
1140B

Hasnadenne u kinaccu(uKamus >JIEKTPHUECKON ammaparypbl YHOpPaBJICHHS H
3aIIUTHL

VYcnoBHble Tpaduyeckue O00O3HAUEHMS OSJIEMEHTOB, IPHMCHAEMBIX B
IIEKTPUUECKHUX CXEMax, corjacHo TpeboBaHusaM neiictBytomero OCTa.

Anmaparsl ¥ TPUHIUNHAIBHBIE CXEMbl MaKCHMaJIbHOM TOKOBOM 3aIlUThHI
(MT3). Pacuer, Bp160Op 1 IpOoBEpKa YCTAHOBOK TOKA pelie U OJIOKOB MaKCHMAITbHOM
TOKOBOH 3aIMThI, BCTABOK IUIABKUX NPEAOXPAHUTEIIEH.

Amnmapatsl ¥ NPUHIUITHAIBHBIE CXEMBI 3aLUTHI: TEIUIOBOH, OT MPOKUIBIBAHUS
1 HECOCTOSIBILIETOCS ITyCKa.

OnekTpudeckasl ammaparypa py4YHOIO YIPABICHUS SIIEKTPOJBHIATENISIMU
MalliH ¥ MeXaHW3MOB. Ha3HadeHHe, THUIBI, OCOOCHHOCTH KOHCTPYKIIUH
pa3zbeIMHUTENEH, KOHTPOJJIEPOB, PYYHBIX B3PHIBOOE30MACHBIX ITycKaTeneH,
aBTOMAaTUYECKUX BBIKJIIOUATEIICH.

KonTakTHas cucrema amnmapaTtoB YIpaBICHUS, JIEKTpUUEcKass Iyra u
cHocoOs! ee ramenus. beaayropas u 6eCKOHTaKTHass KOMMYTalIusI.

DJIeMEeHTHI anmaparypsl AUCTAHIIMOHHOTO ¥ aBTOMATHYECKOTO yIPaBIICHUSL.
Hasnadenue, THIBI, 0COOCHHOCTH KOHCTPYKIMH KHOMOYHBIX ITOCTOB, OJIOKOB H
MyJBTOB YIPABIECHUS, 3J€KTPOMAarHUTHBIX KOHTAKTOPOB.



OnexkTpuyeckas — ammaparypa  JUCTAHIIMOHHOTO W aBTOMAaTHYEeCKOTO
YOpaBJICHUA DJJCKTPOABUTATCIISIMA MAIlMH W MEXAaHU3MOB. OcHOBHEBIE BUAbBI U
MPUHIUITUAIIBHBIC CXEMbI 3alIATBI U 3JICKTPUUCCKUX 6J'IOKI/IpOBOK, MMPUMCHSACMBIX B
3JIEKTPUYECKOM ammnapaType: HyjeBas, MUHUMaJllbHasi, OT MOTEPU YINPaBIAEMOCTH, OT
o6pbuaa WKW YBCJIWYCHHUA CONPOTHUBJICHUA LCMNH 3a3€MJICHUSA, TOKOBAasA 3alidTa OT
MePerpy30K, OT YACTOTHI BKIIFOUEHUS ITyCKATEIIA.

HepeBepcuBHble U peBEepCHUBHBIE MyCKAaTeNd B PYJHUYHOM HCIIOJHEHUHU.
Ha3znauenue, TuIbl, TEXHUYECKHUE  XAPAKTEPUCTUKHU, YCTPOHUCTBO,  CXEMBbI
JNEKTPUUCCKUX COCTUHEHHUU, BUABI 3allIUTHI  OJOKHPOBOK, POJ YIPAaBICHUS, BUIBI
CUTHAJIN3ALIH, BO3MOXXHBIC HEUCTIPABHOCTH U CIIOCOOBI HX YCTPaHCHUS.

MarHuTHble  CTaHUMU  YOpPaBJIEHUS OIS OYHCTHBIX, HPOXOAYECKHUX,
TPAaHCHOPTHBIX MalIMH M  MeXaHu3MoB. Ha3HaueHue, THUIBI, TEXHUYECKUE
XapaKTEPUCTHKH, CXEMBI JIEKTPUICCKAX COCTUHCHUH.

ITyckoBele arperatbl mis PYIJHHYHBIX DSIEKTpocBepil. Ha3HaueHwe, THIIBL,
TEXHUYECKHE XapPaKTEPUCTHUKH, YCTPOHCTBO, CXEMBI 3JCKTPHYCCKUX COCTUHECHHH,
BUIBI 3aIIUTHl W OJIOKHPOBOK, BO3MOXKHBIE HEWCIPABHOCTH W CHOCOOBI HX
yCTpaHEeHHSI.

ITopsinok BIOOpa M MpOBEpPKa armapaToB YIPABICHHUS, COTTIACHO TPEOOBAHHUIM
I1b. ITpaBuna 6€30MaCHOCTH MPU AKCIUTYaTAIH dJISKTPUUECKOH ammapaTyphl.

Jlutepatypa [1:8]

B PEIYILTATE UBYUCHUA TCMBI CTYACHT JOJKCH:

3HaAMb!
- BW/IBI 3alIMT, UX Ha3HaYCHHUE, YCTPOICTBA M 00ECIICUCHHE;
- Ha3Ha4YeHUE M YCTPOWCTBO ammapaTypbl pyYHOrO U AUCTAHLMOHHOTO
YIpaBJICHUS IEKTPOIBUTATEISIMHY;
ymems:

- BbIOMpaTh  HEOOXOIMUMYIO  IyCKO3AIIUTHYIHO  ammaparypy s
KOHKPETHBIX JIEKTPOJBUTATENIEH;

- paccuuTaTh U yCTAaHOBUTH TOKOBYIO YCTAaHOBKY MaKCUMaJIbHOM TOKOBOM
3aIHTHL.

Hasnauenme wu wiaccuukamust SISKTPUUYECKOW ammapaTrypsl B TOPHOH
MPOMBIIUICHHOCTH. BHIBI M Ha3HaueHHE 3allUThl B ITyCKO3AIIUTHOW ammaparype.
Amnmapartypbl ¥ TPUHIUNNAIBHBIE CXEMBl MAaKCHMAJIBHON TOKOBOM 3amuThl. Pacuer,
BBIOOpD M TIPOBEpKa YCTAHOBOK pENic MAaKCHMAaIbHOW TOKOBOW 3aIlUTHI, BCTABOK
IUIABKUX TPEIOXPaHUTEICH.

OnexTpuyecKkas amnmaparypa pydHOTO YIPaBJICHHS ABHUrATeSIMA MAIlWH U
MEXaHM3MOB: Ha3Hau€HHWE, YCTPOWCTBO; KOHTAKTHas CHCTEMa  YIpPaBJICHUSA
JIBUTATENIIMU MAIllMH ¥ MEXaHU3MOB: Ha3Hau€HHE, YCTPONUCTBO; KOHTAKTHAs CUCTEMa
W THUNBl aBTOMaTHYECKUX BBIKIIOYATENICH. OJIeKTpHYecKass Jyra M CIOCOObl ee
ranieHus. beaayrosast 1 6ECKOHTaKTHAs! KOMMYTalHs.
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DneKTpudieckasi ammaparypa JUCTAaHIIMOHHOTO W aBTOMATHYECKOTO YIpPaBICHUS
JABUraTrcjiceM MalllMH W MCXAaHHU3MOB. OcHOBHBIE BUABI W T[PUHIUIIAAIBHBIC
NMEeKTPUYECKHE CXEMBI 3allMT B  IIyCKO3AIIUTHOM  ammapatype: HyJeBas,
MUHUMaJbHasg, OT I[OTEPH YNPaBIAEMOCTH; OT OOpbIBA WM YBEJIWYCHUSA
CONIPOTHBIICHHS IIENM 3a3€MIICHHs; TOKOBas 3alllMTa OT IEperpy3ku; OJOKUpPOBKa,
MPENATCTBYIONIAs BKJIIOYEHUIO MTyCKaTeNs MPU CHIDKEHUM CONPOTUBIECHUS U30JSLMU
B OTXOJAIIEM Yy4YacTKe CETH HUXE HOPMUPYEMOH BEIMYUHBI; HEPEBEPCUOHHBIE U
PEBEPCUOHHBIE TyCKATENIN B PYJHUYHOM UCIIOJIHEHUH: 3HAUY€HHE, TUIIbI, TEXHUUECKHE
XAapaKTEpUCTUKH; YCTPOMCTBO, OSIEKTPUYECKHE IPUHIMINANBHBIE CXEMBI; BHIbI
3alUT ¥ OJIOKMPOBOK; PO YIPaBJICHHUS; BUIBI CUTHAIM3AaUA. MarHNTHBIE CTaHIMN
YOpPaBIECHUS JUIsl OYUCTHBIX, INPOXOMYECKHX MAIlMH M MEXAaHM3MOB: Ha3HAYEHHE,
THUIIBI, TEXHUYECKHE XaPAKTEPHUCTUKH.

ITyckoBble arperatsl Ha 127 B: Ha3HaYeHHe, THIIBI, TEXHUYECKHE XapaKTEPUCTUKH;
yCTpOﬁCTBO; MIPUHIUITUAIBHBIC DJICKTPUYCCKHUE CXEMBI, BUbI 3alllUT 1 6.]'[OKI/Ip0BOK.

[lopsimox BBIOOpa M TPOBEPKHM ITYCKO3AIIUTHOIN ammapaTtypbl COTJIACHO
TpeboBanusaM [1b, mpu FKCIITyaTauy AMEKTPUIECKOH anmapaTyphl.

Bonpocsl camonpoBepku
Kak knaccuduumpyercs anmaparypa ynpabieHHUs U 3aIUThI?
Kakyro poib BRITIOTHSET MaKCUMajbHas TOKOBOM 3ammThl (MT3)?
Kakue ycTpoicTBa BBIIOJIHAIOT MAKCUMAaJIbHYIO TOKOBYIO 3aIIUTY?
Kak BbIOMpaeTcs ycTaHOBKa MaKCUMAIIbHBIX perie?
Kaxk BpIOMpaeTcs miaBKast BCTaBKa IpeIOXpaHUTeNeH?
Kakue anmapaTsl py4HOTo yrpaBiieHHs BbI 3HaeTe?
HasoBuTe THIIBI aBTOMAaTHYECKUX BBIKIIIOYATEIICH, NX Ha3HAUCHHUE.
[Mepeuncanre criocoObI rameHus 3JAEKTPUIECKON TyTH.
Kakue BuIBl 3aIUTHI NMPHUMEHSIOTCS B amliapaTax IUCTAHIMOHHOTO H
ABTOMATHYECKOTO yIPABICHUS?
10. TlepeuncnnTe TUMBI IPUMEHIEMBIX PYAHUYHBIX ITyCKATEIICH.
11. KakoBo Ha3Ha4YeHHWE MarHUTHBIX CTAHIMH YIPABJICHHS, UX TEXHHUYECCKas
XapaKTepucTuka?
12. Kakue TUIIBI ITyCKOBBIX alllIapaToB BbI 3HaeTe? MIX Ha3HaueHue.
13. Kax BBIOMpPAIOTCS aBTOMAaTHYECKHE BBIKIIOYATETH?
14. Tlo xakum mapameTpam BBEIOMPAIOT PyJHUYHBIE ITyCKaTeIH?

CoNoO~LNE

Tema 4. DjIeKTP0o00OpPYyT0BaHME /1JI51 OCBELEeHUsI MO3eMHBIX TOPHBIX
BBIPa00OTOK

3HayeHHe  OCBEIICHHS  MOJ3EMHBIX  TOPHBIX  BBIPAaOOTOK.  OCHOBHBIE
CBETOTEXHUYECKUE BEJTMUYNHBI. DJIEKTPUUYECKHE HCTOYHUKU CBETAa, UX CBOMCTBA.
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CranioHapHble W TEPCHOCHBIC pYJHHUYHBIC OCBCTHUTENIBHBIC MPHOOPHI.
Hasnauenue, THIIBI, yCTPOHCTBO, TEXHUUECKUE XAPAKTEPUCTHKH, CXEMBI BKIIFOUCHHUS B
CeTb.

DekTpoobOpyAOBaHHE W TPHHIUIHAAIBHBIE CXEMbI AIICKTPOOCBETUTEIbHBIX
YCTaHOBOK.

Mertoapl pacyera SJIEKTPUYECKOTO OCBEUICHHS B MOJ3EMHBIX BBIPAOOTKAX.
HopMmer ocBelieHHOCTH pabovnX MecT.

TpeboBanus npaBuil 6€30IACHOCTH TIPH IKCILTyaTallui OCBETUTEIbHBIX CeTeH
U YCTaHOBOK.

Jlureparypa [1:8]

B pe3ynbTaTe n3y4eHus TEMbI CTYACHT JIOJDKCH:

uMems npedcmagnerue:
- 00 OCHOBHBIX CBETOTEXHHYCCKHX CIMHHIIAX.
3HAMb:
- THUIIBI HICTOYHHUKOB TOKA JIUISI OCBETUTENBHBIX CeTell;
- THUIIBI HICTOYHHUKOB CBETA U CBETUIILHUKOB;
ymemy.
- BbIOpaTh CBETHIIHHUKH JUIS1 KOHKPETHBIX yCIOBHH;
- PacCUYUTHIBATE OCBCIIEHHOCTH U OCBETUTECIIbHYIO CCTh,
- yCTaHaBIMBaTh CTalMOHAPHOE OCBEIIECHHE B IOA3EMHBIX TOPHBIX
BBIPabOTKaXx.

PaccunTeiBaTh OCBEMIEHHOCTh W  OCBETHUTENBHYIO CE€Th. YCTaHABIWBATh
CTallMOHAPHOE OCBEIICHHE B TOA3CMHBIX BHIPA0OTKaX. 3HAYCHUE OCBCIICHHS
MOJ3EMHBIX TOPHBIX BBIPAO0OTOK. CBETOTEXHHYCCKHE BEIHYMHEBL. DIICKTPHUYCCKUEC
WCTOYHWKH CBETAa: JIAMITBI HAKAIWBAaHUS W Ta30pa3psAOHbIC, WX TEXHUYECKUE
XapaKTePUCTHKH, IPEUMYIIECTBA U HETOCTATKH.

CraHIMOHHBIE U TIEPEHOCHBIE OCBETUTENFHBIC IPHUOOPHI, X Ha3HAYCHHUE, THIIBI,
YCTPONCTBO, TEXHMYECKHE XapPaKTCPUCTUKH, OOJIACTh MPHUMEHEHHS, KOHCTPYKITHS
OCBETHTEIIBHOM CETH.

Meronbl pacdyeTa OCBELICHMS: TOYEUHBIH, CBETOBOrO IOTOKA, YIEIbHOMI
MomHocTH. Pacuer ocBerurensHoi cetu. I1b mpu skcmtyaraunuu OCBETUTENBHOM CETU B
MTOJI3EMHBIX TOPHBIX BEIPAOOTKAX.

CamocrosTenbHast pa60Ta. CocraBieHue OIIOPHOTI'0O KOHCIIEKTa II0 TEMaM:
«BJ'ICKTpI/I‘IeCKI/Ie HNCTOYHHKHU CBE€TA, UX TEXHUYCCKUC XAPAKTCPUCTUKH, IPEUMYILIECCTBA
U HCOOCTAaTKHN», « OCHOBHEIE CBETOTEXHHYECKHE CAVUHUILIBD), «4ro HaJ0 3HaTb H
BBITIOJHATD IIPH MOJTYUCHUN CBCTUJIbBHUKA B JIAMITOBOI».
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Bonpocsl camonpoBepku
Yro Ha3BIBaIOT NCTOYHNKOM cBeTa? Kakue nctounuku cBeta Brl 3Haere?
Kakoii ¢pu3ndeckuii CMBICI COJEPIKUT MIOHSITHE «CBETOBOI IOTOK»?
Uto Takoe OCBEIIEHHOCTh? B KakuX ennHIIIaX OHA BEIPAKACTCS?
KakoB npuHINT neicTBUS JTaMIT HAKATUBAHUS ?
Kak xraccupumupyroTcs IMIaxTHbIC HCTOYHUKH CBETA (CBETHITHHUKH)?
KakoB mopsgok pacdaera METOZOM CBETOBOTO OTOKA?
B yem 3axitouaeTcst TOU€UHBIM METO] pacyera’?
KaxoBbI HOpMEI OcBemIeHUs pabodnx MecT?
Kakue BbI 3HaeTE MCTOYHUKH ITUTAHMS IJIs IIAXTHBIX CBETHUIIHLHUKOB?
0. KakoBel TpeOoBanus I[Ib k 3KciuIyaTanuyd OCBETUTCIBHBIX CHUCTEM H
YCTaHOBOK

Boo~NoakwN

Tema 5. DiieKTpocHaGKeHHEe MOA3eMHBIX MALIIUH U MeXaHU3MOB

Bri0op MecTa pacronioxeHus! HeHTpaIbHOM noazeMHoi noacrannuu (LIIT),
ee ycTpoiictBo, oOopynoBaHue. PacronoxeHne M yCTPOHCTBO pacIpeAeinuTeIbHbBIX
mon3eMHBIX MyHKTOB (PIIII) Hanpspxernem cperme 1140B.

Pymauynas  anmaparypa  yOpaBleHHsS W 3aIUTHl  HampshkeHHeM  OkB.
KomrutekTHbIe pacrpeneauTeNbHble YCTPOHCTBA UT MTOI3EMHBIX TOPHBIX BBIPAOOTOK.
HasnadeHue, THNBI, TEXHHYECKHE  XapaKTEPUCTHKH, YCTPOHCTBO,  CXEMBI
UIEKTPUUECKUX COCIWHCHMH, BUABI 3alIUTHl M CUTHAIM3ALUH, SJICKTPUUIECKUE U
MEXaHWYeCKHe OJIOKMPOBKH, PpOJ YIPAaBJICHHS, XapaKTepHbIe HeucrpaBHoe™ u
crocoObl  mx  yctpaHeHus. [IpaBuma  Oe30macHOCTM  TpU  OKCILTyaTaluu
anekTpoycTtaHoBok cBeiie 1 MOB. YcnoBHble 0003HaUeHUS, TPUMEHSIEMBIE B CXeMax
aneKTpocHa0keHus coriacHo aeicrByromero 'OCTa.

OCHOBHBIE NPUHIMIBI IIOCTPOCHUSI CHCTEM 3JIEKTPOCHAOXKEHHsSI MalluH H
MEXaHM3MOB OYHCTHBIX M MOJTOTOBUTEIBbHBIX 3a00€B I INAXT C IIOJIOTHM,
HaKJIOHHBIM U KPYTHIM 3aJIETaHUEM TUIACTOB.

[TepenBmwxkHble TpaHChOPMATOpEl M TPaHC(HOPMATOPHBIE IOACTAHIMU IS
NMUTaHUS  TOJ3EMHBIX  morpebuteneil.  Hasnauenwe, TuOBI,  TeXHHYECKHE
XapaKTEPUCTUKH, YCTPOMCTBO, CXEMBI JJICKTPHUECKUX COCAMHEHWH, BHUIBI 3alUT U
CUTHAJIM3alliK, JJIEKTPUYECKHME W MEXaHW4YeCKHue OJOKUPOBKH, XapaKTepHbIE
HEHMCIPAaBHOCTH M CIIOCOOBI MX ycTpaHeHus. OnpereneHne MOIIHOCTH U BBIOOp THIIA
YYacTKOBOH ITOJICTAaHINH.

[IaxTHBIE KabenbHbIE ceTH. HazHadeHue, MapKu, ce4eHHs, AOIyCTUMbIC Harpy3Ku
Ha CWJIOBBIC XIJIBI KabOened, crocoOBl MPOKIAAKH Kabeneil B MMOI3EMHBIX TOPHBIX
BBIpAOOTKaX COTIIACHO TPeOOBAHMSM IPaBHII O€30IaCHOCTH.

OcCHOBHBIE METOJBI pacueTa, BBIOOpA, TIPOBEPKH KaOENBbHOH ceTH B
HOpMAJIBHOM peXUMe paboTel U B peXUME ITycKa. Pacyer TOKOB KOpPOTKOTO
3amblkaHus. PerieHune 3aqad mo pacuery, BHIOOpY M HpOBEpKe KaOelbHBIX CeTew,
anmaparoB YIIPaBJICHUS U 3aIUTHI.
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Jlutepatypa [1:3:4]

B pe3ynbrare nuzydeHus: TEMbl CTYACHT JOJIKEH:

umems npedcmaeﬂeﬂue:

3HAMb.

ymemy:

el N

©xo~No o

11.
12.

13.
14.

- 00 yctpoiictBe 000pyIOBaHHUS, MECTE pACHOJIOXKEHHS IEHTPATIFHON
nom3emHoi noactannuu (IIIIT) u pacnpenenuth MOA3EMHBIX ITyHKTOB
(PIIII);

- O IIpUHIOXIIAX MOCTPOCHUSA CXEM 3J'IeKTpOCHa6)K€HI/IH TOKOIIPUEMHHKOB B
TOPHBIX BBIPA0OTKAX;

- YCTPOWCTBO M NMPHHIMIHAIBHBIC IIEKTPUIECKHE CXEMbl KOMIUICKTHBIX
pachpenenuTeNbHbIX ~ YCTPOMCTB W NEPEABMKHBIX  yYaCTKOBBIX
MOJICTaHIINM;

- Mapky, cedeHHs Kabenedl M cmocoObl MX TPOKJIAAKH B TOPHBIX
BBIPa0OTKAX;

- BbIOpaTh HEOOXOAMMYI MYCKO3ANIUTHYIO ammapatypy s PIIIT
y4acTKa,

- paccuuMThIBaTh THUNBI KaOened M (OPMHPOBAHUS KAOCITBHON CeTH
Y4acTKa, y4aCTKOBYIO IIOJICTAHIIUIO.

Bonpocsl camonpoBepkn
Kaxwue crmoco0bl 37eKTpOCHAOKEHHS TTOA3EMHBIX JICKTPOIIOTPEOUTENIeH BBI
3Haere?
Kaxk ycrpoeHa 1ieHTpalibHast T0[3eMHas! OACTaHLHUs?
KakoBo Ha3HaueHue u ycrpoiicteo KPYB-6.
Kakue nepenBuxHble TpaHC(OpPMATOpHbIE MOJCTAHUMHU BBl 3HaeTe? Mx
YCTpOMCTBO.
Kakue Bu/IbI 3a1UT UMEIOT MEPEBIKHBIC TPAHCPOPMATOPHBIE MOJICTAHIIUU?
Kaxwue 0:10kHpOoBKH HMEIOT TIEpEIBIKHBIE TPaHC(OPMATOPHBIE TTIOACTAHITIH?
Kax onpenensercs MOIHOCTb Y4aCTKOB TpaHC(HOPMATOPHOH ITOACTaHIIN ?
Kakue mapku xa0enei mpuMeHSI0TCS B IIAXTHBIX YCIOBHAX?
Kak mpoxmanpiBaeTcss kabenb B BEPTHKAJIbHBIX U TOPU3OHTAIBHBIX
BBIpabOTKax?
[To xakuM mapameTpam ONpeIesIIOT CeueHne Kabenen?
J11st Kakoi 1eNu OTpeIesIsiIoT MTOTEPU HANPSDKEHUS B KaOebHOM ceTn?
Jlnist 4ero paccyMTBHIBAIOTCS TOKM KOPOTKOTO 3aMBIKaHHMS B HHU3KOBOJIBTHOM
KabenpHOU ceTn?
Uro Takoe mpuBeaeHHA JUTMHA KaOems?
B dem 3akimovaercst pacdeT TOKOB KOPOTKOTO 3aMBIKAHHSI IO TIPHUBEICHHBIM
UTHAM?
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Tema 6. DirekTpocHaGKeHHe TOPHBIX MPeATPUSITHI

XapakTepucTUKa MOTpeOHTENed 3IIEKTPOIHEPTUH HA TOPHBIX MHPEANPHUATHIX.
Kareropuu notpebureneil 371eKTpOIHEPTUH B OTHOILIEHUH O0ECIIeYeHUs HaJeKHOCTH
uX 3eKTpocHa0keHus1. CXeMbl 3JIeKTPOCHAOKEHUS PYAHUKOB M LIAXT.

YerpolicTBO BO3AYIIHBIX JIMHMM 3ieKTponepenad. THUIBI U MapKud NPOBOJOB.
CriocoObl X KperyieHUs U coequHeHUs. THIbl U KOHCTPYKIHUS Omop. YCTPOMCTBO
kabesbHbIX JuHUA. Tunel n Mapku kadeneit. CnocoObl MPoKIIaaKu Kabeei.

HpI/I‘II/IHLI BO3BHUKHOBCHHUA, BHUABI MW TMOCJICACTBHA KOPOTKUX SaMbIKaHHﬁ,
TEPMUYECKOE U DJIEKTPOJUHAMHUYECKOE EeHCTBHE TOKOB KOPOTKOIO 3aMbIKaHMS.
XapakTepucTUKa Ipolecca KOPOTKOrO 3aMblKaHUS. PacdyeT TOKOB KOPOTKOTO
3ambIkaHHs. CrIocoObI OTpaHNYEHHSI TOKOB KOPOTKOTO 3aMbIKaHUSI.

DJeKTpooOOpyI0BaHHE Ha IIOBEPXHOCTH INAaxXT. DJIEMEHTHl BBHICOKOBOJILTHOTO
obOopynoBanusi mojcraHuuil. HasHaueHWe, THIBI, TEXHHYECKHE XapaKTEPHUCTHKH,
YCTPOMCTBO H BBIOOp HW3O0IATOPOB, THIl TPEIOXPAHUTENEH, pazbeIUHUTEICH
MAacJSTHBIX ¥ BO3IYIIHBIX BBIKIIOYATEICH, H3MEPUTEILHBIX TPAHC(POPMATOPOB TOKA U
HaNpsDKeHUS, PEaKTOPOB M CHIIOBBIX TpaHc(opmaTopoB. IIpuBoasl pa3beqMHNTENCH,
BBIKJTIOUATENEH Harpy3Ku, MacISTHBIX BBIKIIFOYATEIICH.

KomrutextHbIe pacrpenenuTenbHbIe yCTpOHCTBa, TpaHc(opMaTopHbIE
MOJCTAaHIUKN. YCTPOWCTBO TIJIABHBIX ITOHU3UTENBHBIX IOACTAHIMH. 3alIUuTHOE
3a3eMJICHHE Ha NMojAcTaHIuAX. KOHTpoJIb 3a cocTosHMEM H30isIInu. JlIoKyMeHTaIus Ha
IOJACTaHIIUAX.

OOmue cBeneHus O perneldHoi 3amure. TUmbl pelle M WX KOHCTPYKTHUBHBIE
ocobenHocTH. CXeMbl peJIeHHOW 3alWTHl JMHUHA JIIEKTpOIepenady, CHUIOBBIX
TpaHc(hOpMATOPOB ¥ IEKTPOABHUraTeICH HanpskeHneM cBbie 1140 kB.

3anuThl NOJICTaHIUI oT MPSIMBIX yaapoB MOJIHUH. 3ammra
AJIEKTPOOOOPYAOBAHMUS MOACTAHIUI OT MepeHanpspKeHus. Mepbl 0€301acHOCTH NpU
OKCILTyaTallu¥ BLICOKOBOJIBTHBIX allllapaToB U 3JICKTPUYCCKUX CeTel.
Jluteparypa[1:4:5]
B pesynbTaTe n3y4eHHs TEMbI CTYICHT JIOJDKEH:

umenv npe()cmaeﬂeuue:

- O TUIOBBIX CXEMaX AJIEKTPOCHAOKEHUS MIaxT;
- 0 TIpolecce KOPOTKOTO 3aMbIKaHUS;
- 0 penerHoM 3amure.

3HAMmMb.

- yCTPOWCTBO BO3JyLIHBIX ¥ KaOeJIbHBIX JIMHUI anekTponepenad (JIDI'T);

- BHJBl KOPOTKUX 3aMbIKaHMH U JEHCTBHE TOKOB KOPOTKOI'O 3aMBIKaHUS
(T.x.3.);

- DIJIEMEHTHI BHICOKOBOJIFTHOTO 000pYIOBaHUS;

- YCTpOWCTBO pele U pefeiHOMN 3alUThI.

ymems:

- HacTpauBaTh peJi€ B peeiiHON 3aIuTe.
15



MeToanyeckue yka3aHus

PesynbTaToM wu3ydeHHs IAHHOH TEMBbl JOJDKHO OBITH 3HaHHWE OCHOBHBIX

BOITPOCOB!

YCTPOMICTBO JIMHUH IEKTpoNepeaaY;

TOKH KOPOTKOTO 3aMbIKaHHS

3JIEMEHTHI BBICOKOBOJIETHOTO 000PYIOBaHNS,;

YCTPOMCTBO IIIaBHOW MOHU3UTEIbHON MOJACTAHLIUY IAXThI;
peneiiHas 3anmTa.

IlepBbIil IYyHKT TPYyAHOCTH B H3yYEHHMM HE MpPEICTaBIsIeT, T.K. XOPOLIO
OCBELIEH B peKoMeHayeMoil muteparype. UTo kacaercss BTOPOro IIyHKTa, TO 3/€Ch
HaJI0 XOpOWIO YSICHUTh IPOLIECC KOPOTKOTO 3aMBIKaHUS, (H3MYECKUH CMBICI
HA4aJgbHOIO, PAa3pbIBHOTO, YCTAHOBUBLIETOCS M YAApHOTO TOKOB KOPOTKOIO
3aMBIKaHMs, YTO Xopomo onucano B yueoHuke I1.C. boponuno.

PaccmarpuBast 371eMEHTHI BEICOKOBOJIBTHOTO 000pPY/I0BaHUS, CIETyeT OOpaTHTh
BHUMaHHE Ha Ha3HAYEHHE M YCTPOICTBO: H30JIATOPOB, INHH, NPEJOXPAHUTENEH,
pa3beAMHUTENEH,  BBIKIIOYAaTeNell  HAarpy3kdM, MAacisHBIX W BO3AYIIHBIX
BBIKJIFOUATENEH, N3MEPUTENIBHBIX TPAaHC(HOPMATOPOB.

VYCTpoiicTBO TIaBHOW MNOACTAaHIMM MIAXThl XOPOLIO OIMCAaHO B Yy4eOHHKe
aBropa E.®. Ilanenko u ap. Ha ctp.311.

TurmoBble CXeMbI 3JIEKTPOCHAOKEHUS] TOPHBIX TPEANPHATHH. Y CTPOHCTBO
KaOempHBIX 1 BO3AyIIHBIX JIOII.

[TpranHBI BOSHUKHOBEHHS, BUABI M TOCTIEACTBHUS KOPOTKUX 3aMbIKAHHH.

TepMmudeckoe U 3NIEKTPOJUHAMHYECKOE IEHCTBHE TOKOB K.3. OTpaHUYEHHE
TOKOB K.3.

VYcrpoiictBo ThaBHOM moHM3uTenbHOW moactaHmmu (I'TIID). 3OmemeHTHI
BBICOKOBOJIBTHOTO 000PY/IOBaHMS MOJICTAHIIMK: IIHHBI, H30JIATOPbI, IPEIOXPAHUTEIH,
pa3beIUHUTENH, BBIKIIOYATEIN HAarpy3KH, CHJIOBBIE BBIKIIOUATENM, UX Ha3Ha4YCHUE,
THUIIBL U YCTPOHCTBO.

OO1mye cBeieHNns 0 peleiHOM 3anuTe.

O WON

CamocrosarensHas pabdotra. CocTaBieHHE OINOPHOTO KOHCIEKTa I10 TeMaM
«Koncrpykuust onop JIDII, onopsr s kadenpHoi JIDI», «KoHCTpyKIUs criloOBOTO
tpancdopmaropa I'TIIT», «KoHCTpyKIHS M3MEPUTEIBHBIX TpaHC(HOPMATOPOB TOKA U
HaIpsHKEHUEe»

Bonpocsl camonpoBepku
Ha xakue kareropuu nensiTest oTpeOUTeNH dIeKTPOIHEpruu?
I'maBHbIe 351eMeHThI Bo3aymtHoOH JIDIT.
Kabenu, npumensiemsre st JIDII.
W3 xakux meprogoB COCTOUT MPOLECC KOPOTKOIO 3aMBbIKaHHs?
Kakoii Tok Ha3bpIBaeTcs yapHbIM?

arwnE
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6. Kaxkoii TOk Ha3bIBaeTcs YCTAaHOBUBLIUMCA U JIA UE€TO HAA0 3HATH €Iro

BEJIMUUHY?

B gem mposBisiercs Tepmudeckoe aeictare TokoB K.3.7

8. B uem nposiBiseTcs 21eKTpoAMHAMUUECKOE ISHCTBHE TOKOB KOPOTKOTO
3aMBIKaHHS?

9. C xaKxoif IenpI0 OrpaHUYUBAIOT TOKH KOPOTKOTO 3aMBIKAHUS, M KaKUe TS
ATOTO MPUMEHSIOT YCTpOorcTBa?

10 U3 xakoro Mate€purajia U3roToBJIAOTCA HIMHBI, KaK OHU ACTIATCA 110
KOHCTPYKIIHUHU?

11. KakoBo Ha3HaYCHHE MACJIa B MACIISTHBIX BBIKITFOUATEIISIX?

12. Hasnauyenue TpaHchOpMaTOPOB TOKA.

13. Haznayenue TpaHc(hopMaToOpoB HANPSDKEHUSL.

14. HaznaueHue peneifHOMN 3aIIUTHI.

15. TpeGoBaHus, IpeIBIBIIEMBIC K PEICHHOM 3a1HTe.

16. Yro nOHMMAIOT O/ IepeHapsLKeHUEeM?

17. Tumsl pa3psOHUKOB, UX Ha3HAYCHHUE ¥ MPUHIIUIT paOOTHL

18. CpenctBa 3amMThl HOACTAHIIHIA OT MPSIMBIX YAaPOB MOJHHN?

19. Kak BeImosnHsETCS 3a3eMIIeHHE 000PYA0BaHNUS Ha ITOJICTAHIHAX ?

20. Mepbl 6€301aCHOCTH ITPHU SKCILTYaTAIlMH BBICOKOBOJIBTHBIX alapaTos.

~

Tema 7. TeXHHKO-IKOHOMHYECKHE IOKA3aTeH 3J1eKTPONOTPed1eHHs
TOPHBIX MPeANPUATHI

[MepcrieKTUBbI JabHEeHIIero pa3BUTHS u COBEPILICHCTBOBAHHS
SNEKTPUPHUKAIMK YIONBHBIX MPEANPUATANR. BONPOCH PalMOHAILHOTO CHAGKEHHS
3IIEKTPOAHEPTUEH YTONBHBIX PEANPHUSITHIA.

Jlutepatypa [1]

B pe3synbrare u3ydeHus TEMbI CTYICHT JIOJIKEH:

umemsb npeocmasieHue:
- 0 TEXHUKO-3KOHOMHYECKUX TOKA3aTeIAX IEKTPONOTPeOICHNS;
3HAMb:
- CyHHOCTb K03((GHUIMEHTa MOIIHOCTH M METO/IBI €T ITOBBIIICHNS;
- MEpOIpPHUATHA 10 3KOHOMHH JIEKTPOIHEPTHH.
ymems:
- pacCUUTHIBATh PACXOJbl HA OILIATY 3a MOTPEOICHHYIO IEKTPOIHEPTHIO;
- 3KOHOMUTb 3IEKTPOIHEPTHIO.

OO1ue cBeJICHUS O TEXHUKO-9KOHOMUYECKHMX MOKa3aTessX.

KoapunmeHt MOIHOCTH 37€KTpOYCTaHOBOK. [IpHUMHBI U TOCIECTBUS HU3KOTO
ko3 punmenra mourHocty (coscp). KomneHncanms peakTHBHONH MOIITHOCTH.

MeponpusTus 1o YJKOHOMHKE 3JIEKTPOIHEPIHH.
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Omnpenenenne  CTOMMOCTH  DJIEKTpodHepruu. Pacder  cebecrommocTH
MPOJYKLUH MO 3aTpaTaM Ha JJIEKTPOIHEPTHIO.

CaMmocrosTenpHas pabora. 3aBUCHMOCTH KOX(PQHUIHMEHTa MOIIHOCTH OT
3arpy3ku obopyzmoBanus (TCBII). OnpeneneHne ce6eCTOMMOCTH YTIIA 10 AJIEMEHTY
SHEPToNOTPEOICHHS.

Bonpocsl camonpoBepkn
OCHOBHBIE YHEPIeTUUECKHE [TOKA3aTEIIH.
Bunbsl HOpM pacxoa 3J1€KTPOIHEPIUU.
Ou3ngecKkuii CMBICT KO3 PHUIIEHTa MOIITHOCTH.
[Tpu4mHBI ¥ TOCIENCTBUS HU3KOTO KO3((DUIMEHTa MOIITHOCTH.
Crioco6bI KOMITEHCAINY PEaKTHBHOM SHEPTHH.
B gem cMbIci o1uIaThl 3a 3IEKTPOIHEPTHUIO 10 IBYXCTaBOYHOMY TapHdy.

oarwdE

Tema 8. PynHu4YHasi CATHAJIN3ALHSA U CBI3b

Haznauenme  miaxTHOM — curHanmu3auuu. — Amnmaparypa  CUTHAJIH3alMd.
IIpousBoacTBeHHAs, TPAHCIOPTHAS, JUCHETYEPCKask CUTHATU3ALNS.

Buapl maxTHOW CBsA3W. Ammaparypa CBsi3H. JlucmeTdepckoe yIpaBiieHHE
MIPOU3BOACTBOM.

Jlutepatypa [1]

B PEIYIbTATEC UBYUCHU TCMbBI CTYJCHT JOJIZKCH:

umemsb npeocmasienue:
- 0 Ha3HAYCHMU W BUJAX IAXTHOH CHTHAM3AINY;
3HamMb:
- anmapatypy Juis oOecrieueHHs CBSI3H M CUTHAIN3ALNH;
ymems:
- TOJb30BaThCs BUAMHU TENE()OHHON M TPOMKOTOBOPSIIEH CBSA3BIO.

MeTtoauyeckne yKasaHus
CTyJIeHT JOJDKEH HW3YUYWUTH HA3HAYCHUEC U BUIBL IIaXTHOM CUTHAJIU3alluu,
Ha3Ha4YeHHE M CPEACTBA IIAaXTHOH CBs3M, 0c000e BHUMaHUE, 00paTUB Ha aBapUIHYIO
CBSI3b U OTOBEIICHHE.

Bonpocel camonpoBepku
1. HazHaueHue MIaXTHOM CUTHAJIM3ALHH.
2. Bupl IaXTHOM CUTHAIU3aLUu
3. Ha3HaueHne nNpOW3BOJCTBEHHOW, TPAHCIHOPTHOW W  JIUCIETYEPCKOM
CUTHAJIM3ALUY.
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4, Ha3nauyenue maxTHOM CBSI3H.
5. Ilpu momoImy, KakuxX CpEACTB OCYIIECTBISETCS aBapHiiHas CBs3b W
OITOBEIICHHUE.
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10.
11.

12.
13.

14,

15.
16.

17.

18.

19.

20.

21.

Bonpocbl KOHTPOILHOM PadoTHI

OxapakTepu3oBaTb YpPOBHM M  BHJIBl  B3pPBIBO3aUIMTH. MapKHpOBKa
PYAHUYHOTO 3JEKTPOOOOPYJOBAHHS.

CrerneHn 3alMThI AEKTPOOOOPYAOBAHUS, KATETOPHHN PA3MELICHHSI.
TpeOoBaHusl, NpenbsBIIEMble K PYJIHHYHOMY OJIIEKTPOOOOPYAOBaHUIO B
HOpPMaJIFHOM HcnonHeHnd. O01acTh NpUMEHEHNSI.

TpeOoBaHus, TpeabsBIIEMble K PYJIHHYHOMY OJIIEKTPOOOOPYAOBaHUIO B
WCIIOTHEHUH  TIOBBIILICHHOW HAAEXKHOCTH TpPOTHB B3pbiBa. OOGmacts
MPUMEHEHHSI.

TpeOoBaHMs, TPEOBABIAEMBIE K PYAHHIHOMY 3JIEKTPOOOOPYIOBAHHIO BO
B3pBIBOOE30IIACHOM HCTOHEHUH. O0JIacTh IPUMEHEHHS.

TpeOoBaHus, NpeabABIIEMbIE K PYyJHHYHOMY OJIIEKTPOOOOPYAOBAHUIO B
0co00B3pBIBOOE30TacHOM HcTIoNHEeHHH. O0IacTh IPUMEHEHUS.

Uro Takoe «UCKPOOE30MACHOCTh DJEKTPHUYECKOH Iemu» M YeM OHa
Jocturaercs’?

YTo MOHMMAIOT MOJ{ B3pHIBOYCTOMYMBOCTBIO M B3PHIBOHEMPOHHUIIAEMOCTHIO
o6osoukn? Yem oHM oCTHrAOTCS?

[TpuunHbl dneKTpoTpaBMaTH3Ma W (AKTOPBI, OIpPEAENSIONIe CTENeHb
TOPAKEHUSL.

Mepsl 3aIIUTHI OT HOPAXKEHUS HIIEKTPHYECKUM TOKOM.

HasHaveHne 3ammTHOTO 3a3eMIICHHA. YCTPOWCTBO OOIICIIAXTHOW CETH
3a3eMIICHHSI.

YeTpolicTBO MECTHBIX U INIaBHBIX 3a3eMiuTelieil. [IpuBeaure 3CKussl.

Kak 3a3emiisifoTcs IMEpeiBI)KHBIE MEXAaHH3MBI, ITyCKAaTEIH, YJaCTKOBBIC
MOJICTaHIINH U TpyOonpoBoabl? [IpuBeauTe 3CKU3bI.

Hasnadyenne m mpuHIMN pabOThI almapaToB 3aIIUTHI OT yTE€YEK TOKA Ha
3eMIIIO.

B xakune cpoku 1 Kak IpoBepsieTCss UCIIPABHOCTH pele yTeUKu?

Kakyro momomps Hamo oOka3aTh IOCTpaAaBIIeMy OT  IOPaXECHUS
3IEKTPUIECKUM TOKOM?

Hanummte ocHOBHBIE YpaBHEHUsI JJICKTPOIIPUBO/A JJISl TOCTYNATEILHOTO U
BpaIIaTeIbHOro ABMXKEHU. I1osicHUTE UX.

OT 4Yero 3aBUCHUT NPOAOJDKHUTENBHOCTh IIyCKa M TOpMoxkeHusi? OTBer
obocHyfiTe.

Kakue Buabl TOPMO3HBIX pEeKUMOB BbI 3HaeTe? Kak MX OCyIIeCTBUTh Ha
MPaKTHKE.

Kax ocymiecTBnsercst myck 3JI€KTpOBUTaTeNIs HOCTOSHHOTO TOKA

¢ napaie’abHbIM Bo30Yxaenuem? [IpuBeanre rpaduxk.

Kak ocymecTBUTh MyCK 3JIEKTPOABHUIATENS IOCTOSHHOTO TOKa C
nocleoBaTeNbHBIM Bo30ykaeHuem? [IpuBenure rpadux.
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22.
23.
24,
25.

26.
27.

28.

29.

30.

31.

32.
33.
34.
35.
36.
37.
38.

39.

40.

41.

42.

43.

44,

Kak ocymiecTBisieTcs myCK aCHHXPOHHBIX JBUTaTeNneii?

Kak ocymiecTBisiercs ImyCK CHHXPOHHBIX JIBUTATENeH?

Kak  ocymecTBisieTcss  peryiMpoBaHHME  CKOPOCTH  DJIEKTpPOABHUIaTenel
MOCTOSTHHOT'O TOKa?

Ilepeuncnure CBONCTBA CMHXPOHHBIX 3JIEKTPOIBUTATENEH, UTO

MOSICHSIET YIJI0Bask XapaKTEPUCTHUKA 3TOTO JBUTATENs?

OxapakTepu3yiTe KJIacChl U30JISILMA 0OMOTOK JJIEKTPOIBUTaTENCH.

Kak nmpon3sBogurcst BHIOOP MOIIHOCTH U TUI JIEKTPOIBUTATEINS TIPH PA3TUIHBIX
pexuMax paboThI?

Kakue Tumsl snexTpoaBUraresiedl MalldiH MU MEXaHU3MOB NPHUMEHSIOTCS I
MOJ3€MHBIX PaboT?

Hasnadenue, ycTpoicTBO, NpUHIMI pabOTHl IUIABKHMX IpefoxpaHutened. Mx
MIPEeUMYIIEeCTBA U HEAOCTATKU.

MakcumainbHoe TokoBoe peite. HazHaueHue, ycTpolHCTBO, NPUHIUI PaOOTHI.
IIpeumyiecTBa 1 HEAOCTATKHU.

braox ynudunmpoBanHod wmakcumanpHoW 3amurtel (YM3). Haznauenwe,
YCTpOMCTBO, MpUHIMI padoTHl. IIpenMymiecTBa M HENOCTATKH, HIEKTPHUYECKAs
cxema.

Bbrnok momympoBomHMKOBOH MakcuMmanbHOH 3ammutel (IIM3). HasHadeHwme,
MPUHONIHATbHAS JIEKTPHUECKask CXeMa.

Pacder u BeI0Op ycTaBOK ToKa pese, MT3 1y OTBeTBICHUS MarucTpay.

Pacder n BEIOOD TIIABKHUX BCTABOK IPEIOXPAHUTENICH.

Omnucath Ha3HauYeHHUE, YCTPOWCTBO, MPUHLUI PAOOTHI IEKTPOTEINIOBOTO U
TEeMIepaTypHOTO pere.

AnmapaTsl JMCTAHIMOHHOTO YIPABIICHHS, BUJBI 3aIIUT OJOKMPOBOK.

[lepeuncaure pyqHUYHBIE aBTOMAaTHYECKHE BBIKIIOUaTenu cepuu AB. Onumure
X Ha3Ha4YeHHE, TEXHHUYECKNE XapaKTEPUCTHUKH, YHH(HINPOBAHHBIC ONOKH H
BBINIOJHAEMBIE (DYHKIUH.

[IpuHnunuanpHas ANIeKTpUdYeckas cxeMa OJ0Ka AMCTAHIMOHHOTO OTKIIOYCHHS
(J10). Onumure ee pabory.

Onuuure paboTy MPUHUMIHAIBHOW 3JEKTPUUYECKOH CXEeMbl OJIOKMPOBOYHOTO
pene yreuku bPY u aBromaruueckoro Beikitouatesss AB-200 IO B paznuyHbIx
pexrMax paboThI.

OnuuMre Ha3Ha4Y€HHE, YCTPOWCTBO, HPUHIMI PAaOOTHI AIEKTPOMArHUTHOTO
KOHTaKTOpA.

Kakue crocoObl rameHus 3JeKTpruIecKoi ayru Bel 3Haete? [IpuBenure SCKU3bI
U TIOSICHUTE TIPUHIMIT paOOTHI.

Urto BBl NOHMMAaeTe MOJ HYJIEBOM M MUHUMaIbHOM 3amuroil. Kak onHa
obecrieuynBaeTcsl B pyTHHYHBIX ITyCKATEISIX ?

Hasnadenue 3amuTel OT OTEpH yrpasisieMocTH. [lo cxeme moscHUTE MpUHINT
ee paboThI.

Hasnauenune OJOKHPOBOYHOIO pejieé YTEUKHM B PYAHHYHBIX myckaTensx. [lo
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45,

46.
47.

48.

49,

50.

5L
52.

53.
54.

55.

56.
57.

58.

cxeMme mmyckarens [IBU-125b mosicHuTe TPUHITHAI ero paboThI.

Hasnauenume  OJIOKMpPOBKHM, OTPaHUYMBAIOIIEH  YaCTOTy  BKJIIOUEHHS
nyckarens. [1o cxeme [IBU-63b nosicuute ee paborty.

B ugem 3aximouaercs pasnunuue myckateneit [IBU-250b u [IBI-2505T.
Ilepeuncnure HepeBEpCHBHBIE MAarHUTHBIE Myckatenw. Omnumure ux
Ha3Ha4YCHUE, TEXHWYECKHE XapaKTEPHCTHKH, BBl 3aIIUT U OJOKHPOBOK,
BUABl  CHUTHaIW3allMM, pOJ  yNPaBICHUsS, HAa3HAUYCHHE  OCHOBHBIX
YHUDUIMPOBAHHBIX OJIOKOB.

Ilepeuncnure peBepcUBHBIE MarHuUTHBIE Myckarend. OnNummTe UX
Ha3HAa4YeHUE, TEXHUYECKHE XapaKTePHCTHKH, BUJIbI 3aIIUT U OJIOKHPOBOK,
BUIBl  CUTHAJNM3ALMM, POJ  YHpPaBICHUS, Ha3HAYCHUE  OCHOBHBIX
YHA(DHUIMPOBAHHBIX OJIOKOB.

HaznaueHue marHuTHbBIX craHuMid. Kakue MarHuTHbIE CTAaHLIMU BBI 3HAeTe, U
JUISL 4eTO OHU MTPUMEHSIOTCS?

Hasznauenune AIII-1, ero TtexHuueckass xapakrtepuctuka. [lo cxeme
MOSICHUTH JEWCTBHE 3JIEKTPUIECKON CXEMBI PEJIe YTCUKH.

ITo kakuM nTapaMeTpam BEIOHPAIOT PYAHUYHBIE KOMMYTallMOHHBIE allllapaThl.
IIpaBmia 0O€30MaCHOCTH MpPU 3KCILUTyaTallMH 3JIEKTPUYECKOH armaparypbl
HanpspkeHneM 1o 1140B.

OCHOBHBIE CBETOTEXHUYECKHE BEITMUHHBI.

OneKTpu4ecKrne MCTOYHHKHU CBETa W MX Xapakrepuctuka. Omucatb paboTy
CXEMBI JTIOMUHECIICHTHOH JIaMIIBI C HEOHOBBIM CTapTEPOM.

Onwucarb yCTPOHCTBO M pPabOTy CXEMbI JIIOMHUHECLIEHTHOTO CBETHIIbHHMKA
PBJI-40m.

Omnummte 000pyI0BaHNE IIEKTPOOCBETUTENBHBIX YCTAHOBOK B IIAXTE.
Onucarte NOPSAOK pacyera 3JIEKTPUUYECKOIO OCBEUIEHUS B IOA3EMHBIX
BBIPA0OTKAaX METO/I0M CBETOBOT'O IOTOKA.

Onwucare MOPSJOK pacyeTa 3IICKTPHUECKOTO OCBEIICHHS B MOJ3EMHBIX
BBIPA0OTKAaX TOUCUHBIM METOJIOM.
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3AJIAHUS JJ151 KOHTPOJIBHOM PABOTHI

Oobwue ykazanusa

[ocne n3yueHus: MporpaMMHOro MaTepHajia CTyIIEHT NMPUCTYHAeT K BBIIOJIHEHUIO
KOHTPOJIbHOH paboThl. Homep BapuaHTa pabOThl COOTBETCTBYET HOPSIKOBOMY HOMEPY
(dbaMITUH CTyICHTa B )KypHAJIC.

KonrtposibHass paboTa [OJDKHA OBITh BBIMOJIHEHA B YCTAHOBJICHHBIE Y4eOHBIM
rpa¢pukoM cpoku. PaboTa BBITOMHSETCS B DJIEKTPOHHOM BHIE MO TPeOOBAHUSM,
MPEeIbSBIIEMBIM K IHCBMEHHBIM pabotaMm, yTBepkaeHHbIM B ¢(ummane ['BIIOY PX
Urcr.

Ilepen kakabIM OTBETOM MUIIETCS TEKCT BOMpoca. B KOHTposbHOI padore
JTOJDKHEI OBITH TaHBI IIOAPOOHBIC OTBETHI HA BOIIPOCH BAPUAHTA 3aTaHMsL.

B koHie paboThl cliefyeT yKa3aTh CIHCOK HCIIOJIb30BaHHOH JINTEPATyphl,
AJIEKTPOHHbIE pecypchl. HeOpe)kHO BbIMOJIHEHHAs! pabdoTa WK BBIIIOJHEHHAs! paboTa He
110 CBOEMY BapUaHTy HE OLIEHHBAETCSl U BO3BPAIACTCS CTYICHTY.

TUTYIBHBINA TUCT KOHTPOJIBHOM pabOTHI CM. B TpHUI0KEHUH 1.

BapuaHTbl M HOMepa BOIIPOCOB KOHTPOJILHOM padoT

@ E
:Lé,- CE) Howmepa Bonpocos E: Damwmius, ums,
z S § OTYECTBO
) §* E
01 1,11,21,31, 41 01 be3pykoB Ozner KoHCcTaHTHHOBUY
02 2,12,22,32,42 02 bunoyc lBan BanoBu4
03 3,13, 23,33,43 03 Bobopeikun JIMutpuii
Huxkomaeruu
04 4,14,24,34, 53 04 Banenko AntoH CepreeBud
05 5, 15, 25, 35, 52 05 KoncrantnHoB KoHcTaHTHH
AHaToabeBHY
06 6,16, 26, 36,51 06 KynydakoB Urops I'eoprueBud
07 7,17,27,31, 41 07 IToreumua Kupun Butansesuy
08 8,18, 28, 38, 48 08 Panenkuii lannn HukutoBuy
09 9,19, 29, 39, 49 09 ConosbeB Poman IOpresny
10 10, 20, 30, 40, 50 10 Crepnenko Munana MiBaHoBHA
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