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BBEJAEHUE

I'opHO-pyaHas MPOMBIIIIEHHOCTD SBIISETCS BaXXHOU OTPACIIbIO HAPOJIHOTO X034iCTBA. Y CIeXU
B €€ pa3BUTUU MOTYT OBbITh JIOCTUTHYTHI MyT€M YBEIMYEHHS KOMIUIEKCHO - MEXaHU3UPOBAHHBIX
3a00eB, KOMOAWHOBOW MPOXOJKH TOPHBIX BBIPAOOTOK, YIIYUIIEHUS CXEM 3JIEKTPOCHAOKEHUS
MOJI3EMHBIX TOPHBIX Pa0OT W PE3KOro MOBBIIICHUS TPOU3BOAUTEIHLHOCTH TpPyAa U YCIOBHMA
paboThI TOPHSKOB.

Jl51a penieHust TOCTaBICHHBIX Mepe MPOMBIIIEHHOCTHIO 3a]1a4 OCHOGHBIMU HANPAGIEHUAMU
Pazeumus INeKMpPOmMexXHU1ecko20 X03AUCmea Ompaciu siBIsioTCs:

- OpHEHTAIMs Ha MAaKCHUMAaJIbHOE UCIIOJIb30BAHUE DJICKTPUUECKON SHEPTHH HA BCEX IIaXTaX;

- MakcMMajJbHOE MPHUOTMKEHHE WCTOYHUKOB TMUTAHUS K IIEHTpaM Harpy3Kd IMyTeM
yCTpoicTBa ri1y00KHuX BBOJOB HanpsbkeHuem 220,110 u 35 kB,

- TIpUMEHEHHue i CeTel, MHUTAIOIIMUX BBICOKONPOU3BOAUTENbHBIE 3a00NHBIE MALINHBI,
Hanpspxenus 1140 B;

-  TpPUMEHEHHE KOMIUICKTHBIX TpPaHC(HOPMATOPHBIX TMOJCTAHIUH, TPaHCHOPMATOPOB C
ABTOMATUYECKUM PETYIUPOBAHUEM HATIPSIKEHHUS;

- 000c00IEHHOE TTUTaHUE MTOTpeduTeNel oT TpaHCHOPMATOPOB C PACIICIFIEHHOW 0OMOTKOM,
TPEXOOMOTOUHBIX UJTU PA3AETUTEIIBHBIX;

- CO3JIlaHH€ W BHEJIPEHUE PEryJUPYEMbIX AJIEKTPONPUBOJOB FOPHBIX MAIIWH; MPUMEHEHHE
rIIyOOKOT0 BBOJA BBICOKOTO HAIPSKEHUS (6 KB) 11 MOIIIHBIX IPOXOAYECKUX TOPHBIX MAIITUH.

AKmyanbHpIMu 3a0auamu IBISIOTC:

- TIOBBIIICHHWE HAIPSHKCHHS BBICOKOBOJBTHOW pacIpeleUuTeIbHON moa3eMHoi cet 1o 10
kB, a MomHOCTH KOpOTKOTO 3aMbikaHus Ha mmHax I[ITIT no 100 MB A,

- CO3JIaHHE€ CHUCTEM YIPABJICHUS U aBTOMaTHUYECKUX CUCTEM PE3€PBUPOBAHMS;

- peryinupoBaHHE HAarpy3oK 3a CUeT KOMIICHCAIlUd PEaKTUBHON MOIIHOCTH U YTPaBICHUS
paboToi moTpeOuTeNeH - perysTopoB;

- DKOHOMHOE pacxXO/J0BaHUE DHHEProOpecypcoB U DIEKTPOIHEPIUU U PEryIHpOBaHHE
PEKHUMOB AIIEKTPOTIOTPEOICHUS;

- ONTUMHU3ALHUS PEKUMOB AIEKTPOIOTPEOICHHUS,

- pa3paboTKa HOBBIX METOJIOB pacyeTa 3JIEKTPHUUECKUX HATPY30K C YUETOM PEryIHpPOBAHHUS
PEKUMOB IEKTPOIIOTPEOICHHUS.

l'opHBle MamIMHBI U KOMIUICKCHI CTAHOBATCS BCe OOJiee CIIOXKHBIMH B KOHCTPYKTHBHOM U
CXEMOTEXHUYECKOM OTHOIICHHUSX, a CXEMBbI YINpaBICHHS HUMH - BCE 0oJiee HACHIIICHHBIMH

3JIEKTPOHUKOM.



[TosTomMy mnpodeccuss ropHOro TeXHHKA - TEXHOJOTra IMPEAINojiaraeT He TOJIBKO BBICOKHUI
YPOBEHb TNPAKTUYECKOH MOJIrOTOBKM, HO M JOCTAaTOYHO TJIyOOKHE TEOpeTHYECKHE 3HaHuS,
HEPEIKO BBIXOASIIME JaJeKO 3a Ipeaeiasl COOCTBEHHOM CIELUaJbHOCTH; COBPEMEHHOE
AJIEKTPOOOOpYyIOBaHME ¥ CUCTEMa YIpaBJICHUS pa3paboTaHa, C HCIOJIB30BAaHHEM ITOCIETHUX
JOCTIDKEHUH psiia HayK, MO3TOMY NMpOo(deccusi TOPHOr0 TEXHHWKAa — TEXHOJIOTa CTaHOBUTCS BCE
Oonee u Oosee HAayKOEMKOH, MpuOMMkKasch K WH)XKEHEpHOW. Bce 3TO mpenbsBisieT BBICOKHE
TpeOOBaHUs K HOJrOTOBKE CHELIUATHNCTOB.

YcnemHoe yCBOGHHE Kypca CTyIEHTaMHU IMPEIIoaraeT MpOYHbIe 3HAHHS paHee M3yYeHHBIX
nucuuiue  "Oowan Inekmpomexnuka' u ""Ocnoevl rnekmponuku'. VI3ydeHue ITaHHOTO
IpeIMeTa TECHO CBSI3aHO CO CMEKHBIMH JUCIHHUILIIMHAMU W TPO(PECCHOHATBHBIMU MOIYJISIMU:
"MK 01.04", "Oxpana mpyoa'. Kpome TOro, Hu3y4aromuid JOHKEH HMMETh XOPOIIYIO
MaTeMaTUYECKYI0 MOATOTOBKY.

Henvro uzyuenus oucyunaunvt OBJ] 10 ''Inexmpoodopyoosanue u nekmpocHadicenue
20pHBIX npeonpuamui’’ SBISETCS MPHOOPETEHHE CTYNEHTAMHM NPOYHBIX 3HAHUH M yMEHUH
NPaBUIBHOTO BHIOOpAa M HKCIUTyaTallMd LIAXTHOTO 3JEKTPOOOOPYAOBaHHS B COOTBETCTBUM C
IIpaBunamu 6e3onacHocTH U [IpaBuinaMu TeXHUYECKON HKCIUTyaTalUH.

1. OBIIME METOJNUYECKHUE YKA3AHUSA

CornacHo cnenuduke 3a04HOr0 OOyUYEHHsSI, CTYIEHTBHI CaMOCTOSTEIbHO H3Y4YalOT yUeOHYIO
IUCLMIUIMHY MO peKoMeHayemoil mnureparype. OTaenbHble TeMbl, Haubosiee TPYyIHbIE JUIS
CaMOCTOATENILHON POPaOOTKH, N3JIararoTCs MPeroiaBaTesieM BO BpeMsl CECCHU.

[Tpy w3yyeHNH MUCIUIUTMHBI CTYJCHT AOJDKEH 03HAKOMHUTBCS CO CIICAYIONIMMHU CTaHAapTAMHU,
BXOJIAILIMMU B €IMHYIO CUCTEMY KOHCTpYKTOpcKoi nokymentauuu (ECK/I):

I'OCT 2.730-73 - ECKZ. OOGo3naueHus ycioBHble rpaduyeckue B cxemax. I[IpuGopsl
MOJTYTIPOBOIHUKOBBIE.

I'OCT 2.732-68 - ECK/I. O603Ha4YeHHs yCIIOBHBIC Tpaduueckue B cxemax. MICTOUHHKH CBeTa.

I'OCT.2.738-68 - ECKJI. O06o3HaueHusi yciOBHbIE Tpaduueckue B CXeMaX. DIEMEHTHI
TenedoHHO anmaparypsl.

I'OCT 2.741-68 - ECKJ. OOGo3HaueHus YycioBHble rpaduyeckue B cxemax. I[IpuGopsl
aKyCTHYECKHE.

I'OCT 2.742-68 - ECK/I. O603Ha4eHus1 yCIOBHBIE Tpaduueckne B cxemax. VICTOYHUKH TOKa
AIEKTPOXMUMUYECKHE.

I'OCT 2.748-68 - ECK/I. OO6o3HaueHus YCJIOBHBIE TpaHUuecKue »3IEKTPOCTAHLUU H
MOJICTAHLIUYU B CXEMaX 3JIEKTPOCHAOKEHHMS.

I'OCT 2.751-73 - ECK/I. OGo3HaueHus yCJIOBHbIE TpauuecKkne B CXemax. DJICKTPUUECKHE

CBSI31, IPOBOJIA, KaOEJIN ¥ IIUHEI.



2. PEKOMEHAYEMAS JIMTEPATYPA

OcHoBHas

1. Mengenes I'.]l. Inexkmpoobopyoosanue u 3nekmpocnadricenue 20pHvIX RPEONPUAMUIL.

- M.: Henpa, 1988. - 360c.

2. amenko E.®., Mupckuii M.U., CyxapeB O.B. I'opnasa snekmpomexunuxa. - M.: Henpa,
1986. - 431c.

3. Dnexmpoobopyoosanue u Inekmpocnavrcenue yuacmka uiaxmpl. CrnpaBouyHUK bekkep
P.I'., Hertapes B.B., Cenaxos JI.B. u np. - M.: Henpa. - 503c.

JononaurenbHas

1. 3wo6an B.C., Puman f.C., Macnuit A K. Cnpasounuk snepzemuxa yzonvnoii wiaxmelt. - M.

Henpa, 1983. - 542 c.

N

PoxkoBa JI.JI., Kosynun B.C. Jnexkmpooodopyoosanue cmanyuii u noocmanyuii. - M.:

OHeproaTomusiart, 1987 - 648 c.

3. Ilpasuna 6e3onacnocmu 6 y201bHbIX WAXMAX. -

4. Komoctok B.II.  Texnuxa  6e3onachocmu  npu  IKcnayamayuu  PyOHUUHBIX
anekmpoycmanosok. - M.: Heapa, 1987. - 407 c.

5. Ilpaeuna mexnuueckoit IKchayamayuu y20abHolX U caanyesvlx wiaxm. - M.: Henpa, 1976, -
383 ¢

6. Mensenes ['.Jl. dnexkmpoobopydosanue u 31eKmpocHadIicerHue 20pHbIX RPEOnPUAMUIL:

Y4eOHUK JJIsl TEXHUKYMOB. - 2 © u31., nepepaboranHoe u gomnonHenHoe -M.: Henpa,1980, 365c.

7. Cnpagounuk no 31eKmpoycmanoékam YroJbHbIX NPEINpUITHH. DJIEKTPOyCTaHOBKH

yronpHbIX maxrt. /Ilox o6mr. pexn. derrsapesa B.B., Ceposa B.U. - M,: Henpa, 1988 .

8. Cnpaeoynux no 63pvleo3aUiUUIEHHOMY IN1eKmpoooopydoeanuro. /Tlapxomenko A.N.,
J3r06an B.C., upuun W.I'., Macnuit A.K. Ilox obmi. pex. JOKTOpa TEXHMYECKUX HAyK
[Tapxomenko A.U.- K.; Texnuka, 1990. - 198 c.

9. I3wban B.C., lupaua W.I'., Banee Bb.H., ['octumes B.M. Cnpasounux snepzemuxa

yeonvhou waxmet. Ilon oo, penakmueit Baneesa b.H.-Jlonernk: FOro - Boctok, 2001, 886 c.

l. COJAEPKAHME ITPEJIMETA

Pa3zpnen 1. DuiekTpo0o0opy10BaHHE TOPHBIX NPeANPUATHI
Tema 1.1. Oco0eHHOCTH JKCILUIyaTAUMH M KOHCTPYKTHBHOIO HCIOJIHEHHSI TOPHOIo
3J1eKTPOOOOPYA0BAHUS

VYcioBust  AKCIUTyaTalld  3JIEKTPOOOOPYJOBaHUS TpPH MNOJA3€MHON  pa3paboTKe IOJIE3HBIX
UCKOMaeMbIX. TpeOoBaHUs, NpeabsBIsAEMble K KOHCTPYKTHMBHOMY MCIIOJHEHHIO U OCOOEHHOCTH

KOHCTPYKTUBHOT'O MCIIOJTHEHHS TOPHOTO 3JIEKTPOOOOPYAOBAHHUS.



[TonsiTne 06 ypoBHE M BHJAX B3pPHIBO3AIIMTHL. BUABI B3pHIBO3AIIUTH YCTAHOBJICHHBIE COTJIACHO
tpeboBanusiM ['OCToB. TpeOGoBaHus mpenbsABIsIEMble K PYIHUYHOMY 3JIEKTPOOOOPYAOBAHUIO
HOPMAJbHOTO, TIOBBIIIEHHON HAJEXHOCTH, B3pPbIBOOE30MACHOr0, 0C000 B3PBHIBOOE30OMACHOTO
WCTIOJTHEHHUSI.

O6nacTh MPUMEHEHHS 3JIEKTPOOOOPYIOBaHUS B pazinyHOM wucnojHeHuu. TpebGoBanus IIb k
PYIHHUYHOMY 3JIEKTPOOOOPYI0BaHHIO, HAXOJAIIEMYCS B SKCIUTyaTallUH.

MeTtoanuyeckune ykasaHus

Llenbro M3ydeHMsI JaHHON TEMBI SBISIETCS MOJyYeHHE YETKOTO MPEICTABICHUS O T€X YCIOBHUAX, B
KOTOPBIX IKCILUTyaTHPYETCsl PYIHUYHOE IIEKTPOOOOPYJOBAHHE M O TE€X CPEACTBAX U METO/AAX, MPH
MIOMOIIIM KOTOPBIX oOOecreuuBaeTcss Oe30MacHOe NPUMEHEHUE HIIEKTPOOOOpYAOBaHMA B IIaXTaXx,
OTIAaCHBIX MO ra3y WU MbLIH.

[Ipu u3ydyeHuu TemMbl HEOOXOIUMO OOpaTUTh BHHMAaHUE, KaK YCTaHABJIMBAETCSA CTEIEHb 3alllUTHI
AJIEKTPOOOOPYTOBaHUS, KaKOe 000PYIOBAaHHE OTHOCHTCS K 3aIUIIEHHOMY M KaK KJIACCHU(PHUIUPYETCS
PYOHHYHOE 3JIEKTPOOOOpYyNIOBaHHE B 3aBHCHUMOCTH OT YCIIOBHM SKCIUTyaTallid W HAJIWYHUS WU
OTCYTCTBHUSI CPEJICTB B3pBIBO3AIIMUTHL. CleqyeT MPOBECTH YETKOE pa3Inuhe MEeXAy TEepMUHAMH
""yposenw 6é3pvieozauumot’’ u ""eud e3pvieozauwgumaor’’.

HeoO6xomuMo 0oOpaTHUTh BHMMaHWE Ha CHEIHalIbHBIE CIIOCOOBI B3PHIBO3ANIUTHI, a TaKKe Ha
CTIIOCOOBI TOCTHYKEHUST NCKPOOE30MACHOCTH EKTPUUYECKHX Iernei. Hy)KHO ySCHUTB, B KaKHX CIIydasx
[TpaBuia 6€30MacHOCTH MPEAMUCHIBAIOT IPUMEHEHHE TOJIBKO UCKPOOE30MacCHBIX LENel U ImouemMy.

[Ipu u3yueHUM TEeMbl CIEIYyeT YETKO BBIICTUTH O0JACTH MPUMEHEHHS SJIEKTPOOOOPYIOBAHHS C
Pa3IUYHBIM YPOBHEM B3PBIBO3AIIUTHI, a TAKXKE YSCHUTH, KAKUM 00pa3oM MPOU3BOJAUTCS HCIBITAHHE
PYIHUYIHOTO JIEKTPOOOOPYTOBAHUS.

Bonpocsl 11 caMmonpoBepKH

1. Kakue TpeOOBaHUS MPEIBSBISAIOTCS K IOA3EMHBIM 3JEKTPOYCTaHOBKaM? VYCIOBHUA HX
AKCILTyaTaluu.

Kak knmaccuduuupyercs pyAHIYHOE 3JIEKTPO0OOpYyIOBAaHUKE TI0 YCIOBUSIM SKCILTyaTaluu?
YTo MOHMMAIOT MO/ BUIOM 3aIIHUTHI AJIEKTPOOOOPYI0BaHUSA?

Kak knaccuduuupyercs pyJHUYHOE 3JIEKTPO0OOpy0BaHHE MO BUIAM B3PhIBO3AIIUTHI?

o r w0 N

Kakue tpeOoBaHMs NpenBABISAIOTCA K PYAHUYHOMY 3JEKTPOOOOPYAOBAHHIO B HCIOJIHEHUHU
PH, PII, PB, PO?

Kaxkoii Tok Ha3pIBaeTCsI BOCILIAMEHSFOIIIIM ?

6

7. Kakoii Tok Ha3bIBaeTCsS HCKPOOE30MACHBIM?

8. Uro HazwiBaeTcs koddduimenTomM uckpobdesomnacHoctu?
9

Kax mpou3BoAUTCS MCTIBITAHHE UCKPOOE30TIACHBIX IIETICH ?



10. KakoBa 0051acTh IPUMEHEHHS JIEKTPOOOOPYI0OBAHUS B 3aBUCIMOCTH OT BUAA UCTIOJIHEHUS ?

11. Kakue marepuaibl JOJDKHBI HCIIOJIB30BAaThCSl NMPH HM3TOTOBJIEHUU B3PHIBOHENPOHHIIAEMBIX

o0oouek?

12. Kax UCTIBITBIBAIOTCSI 000JIOUKH Ha B3PBIBOYCTOHYHUBOCTH?

Tema 1.2. 3ammTa 104l OT NOPaKeHUsI IJTEKTPUYECKUM TOKOM

AHanu3 TpUYMH  AJIEKTpOoTpaBMatu3Ma. DakTopel, ONPEAEIAIOIIUE CTENEHb IMOPaKEHUs
NEKTPUYECKUM TOKOM. ONaCHOCTh MOPaKE€HUS 3JIEKTPUUYECKUMM TOKOM B CHCTEMAax € M30JIMPOBaHHOU
1 3a3eMJICHHOM HeUTpasbio TpanchopmaTopa.

Mepbl 3alMTHl OT MOPa)KEHUS AIEKTpUUYECKUM TOKOM. HasHaueHue, ycTpoWCTBO, KOHTpPOJIb U
NpOBEpKa 3aIIMTHBIX 3a3€MJICHUH B TMOJ3EMHBIX TOPHBIX BBIPA0OTKax. 3a3eMJICHHE MaIlluH,
annaparoB, IEPeIBUKHOTO U IEPEHOCHOTO 3JIEKTPOOOOPY/J0BAHUS.

AnmnapaTsl 3aIIUThI OT yTEUEK TOKA Ha 3€MJII0, UX Ha3HAaYeHUE, yCTPOHCTBO, 00JIaCTh IPUMEHEHHUSL.
VYcnoBHble 0003HaUEHUS, MPUMEHSIEMBIE B JJIEKTpUUECKUX ammnaparax, cormacHo 'OCTam.

CxeMbl IEKTPUYECKUX COSUHEHHH anapaToB 3alUThl OT YTEUYEK TOKA HA 3€MIII0, IPUMEHSAEMBIX
B CHCTEMax JIEKTPOCHAOKEHHUS OA3EMHBIX TOPHBIX BBIPAOOTOK.

XapakTepHbIE HEUCIPABHOCTU B CXEMAaxX JJICKTPUYECKHX COCAMHEHMH amlapaToB 3alUTbl OT
yTeueK TOKa Ha 3€MJIIO M CIIOCOOBI X YCTPaHEHHUSI.

Oxazanue MOMOIIM TOCTPAAABIINM OT ACHCTBUS JleKTpuyeckoro Toka. TpebGoanus [1b k
CHUCTEMaM 3a3€MJICHHS U anmnapaTaM 3allUThl OT yTaueK Ha 3€MIIIO.

MeTtoanuyeckune ykasaHus

N3y4yuB naHHyI0 TeMy, CTYIEHT JOJDKCH IOJYYUTh IOJIHOE NPEICTaBICHHE O JEHCTBUU TOKAa Ha
OpraHM3M YeJIOBEKa M Mepax 3allUThl OT OPAKEHUS TOKOM.

B mpouecce u3ydeHust cienyer BBIACIUTH Y3JIOBBIE BONPOCHL: (DAKTOPBI, OT KOTOPBIX 3aBUCUT
CONIPOTHBIICHUE YEJIOBEKA: JOIYCTHUMBIE ISl YEJIOBEKAa BEIWYMHBI HAINPSDKEHUH M TOKA; MPUYMHBI
IPUMEHEHUs B IIaXTe ceTell TOJbKO C M30JIMPOBAHHOW HEWTpaiabio TpaHchopMaTopa;
MPUHLMINATIBHBIE OTIMYMS 3a3€MJICHHMS OT 3aHYJIEHMsI; YCTPOMNCTBO B IIaXTe 3a3eMJISIOLIEH ceTH U
TpeOOBaHUs, TPEABSABISIEMbIE K HEW; BBHIMOJHEHHE 3a3¢MJICHHS CTAllHOHAPHBIX W TEPEIBMKHBIX
AJIEKTPOYCTAHOBOK; Ha3HAYEHUE 3aIlUTBl OT YTEUEK M CPEACTBA €€ OCYILECTBICHMS, 3aBUCHUMOCTh
paboThl CPENCTB 3aIIUTHl OT yTE€YEK, OT E€MKOCTH KOHTPOJUPYEMOIl CeTH; OKa3aHHe IOMOLIH
MOCTpaJaBIIeMy MPU NOPAKEHUN AIEKTPUIECKUM TOKOM.

PaccmarpuBas pene yTeuku, ciieayeT oOpaTUTh BHUMaHUE Ha MPEAbsABIsAEMble K HUIM TPEOOBaHUS,
Ha CI0cO0 KOMIIEHCAIMN €MKOCTH B OIIPEIEIEHHBIX YCTPONUCTBAX.

Ocoboe BHMMaHUE cienyeT oOpaTUThb Ha YCTPOMCTBO IIAXTHOTO 3a3eMJICHMS, NEPHUOJUYHOCThH
IIPOBEPKH €ro, CHOCcOObl M3MEpPEHHs] IEPEXOJHOTO CONPOTUBICHUS IIAXTHBIX 3a3€MIICHUH WU

IIPUMEHSIEMbIE TIPU ATOM IIPUOOPHI.



Bonpocs! u1s1 camonpoBepku

1.
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11.
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14.
15.
16.
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22.

23.
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26.

OxapakTepu30BaTh BHJIbI TOPAKEHUS HNEKTPUUECKUM TOKOM.

Ot xakux (akTOpOB 3aBUCUT COMIPOTUBIICHHUE YEIOBEKA IJICKTPUUECKOMY TOKY?

Kaxkue BeTMUMHBI TOKA a HANTPSHKCHUS JTOITYCTHMBI JIJTST YeJIOBEKA B IIIAXTHBIX YCIOBHSX ?

Urto Ha3bIBacTCS HAMPSHKCHUEM ITPUKOCHOBEHUS ?

KakoBo mpuHIUIIMATHHOE OTINYKE HANIPSIKEHUS TPUKOCHOBEHHUS OT IIArOBOTO HAMPSIKESHHUS?
Kakast snexTpuueckas ceTb Ha3bIBaeTCA CEThIO C HM30JUPOBAHHOM HEUTpasbio TpaHcdop-
Maropa?

Kaxkast anextpuyeckasi ceTb Ha3bIBA€TCS CETHIO C TIYX03a3€MJICHHON HEUTPaJIbio?

OOBSICHUTH, TIOYEMYy B IIAXTaX MPUMEHSIIOTCS CETH TOJBKO HM30JUPOBAHHOW HEUTPAIIBIO
TpaHchopmaTopa.

B kakux ceTsx NpuUMEHSIOT TOJIBKO 3aHYyJIEHUE U B KaKUX - TOJIBKO 3a3eMJieHue?

OO0bsacHUTD (PU3HUYECKYIO CYIIHOCTD 3aHyseHus. Kak oHo ocymiecTBisiercs?

OOBSICHUTH (PU3HUECKYIO CYIITHOCTh 3a3E€MJICHUSI.

N3 kakux 27€MEHTOB COCTOUT 3a3eMJISIONIEE YCTPOMCTBO?

KakoBo ycTpoiicTBO riaBHOTO 3a3eMJICHHS B 3yMIl(hax ¥ BOJOCOOpHUKAX?

Kakum 00pa3om 3a3eMIISIFOTCSI YIaCTKOBBIE PaCIIPE Ty HKTHI?

Kak ycTpoeHbl MeCTHBIC 3a3€MIIMTEIN B CyXHUX H MOKPBIX BBIpAOOTKAX?

Kak ocymiecTBnsieTcss HEPEPHIBHOCTH MIAXTHOTO 3a3€MJICHHSI U C KAKOH IIeNTbI0?

Kak 3a3emisitorces nepeBUKHbIE y4aCTKOBBIC MOICTAHIIUU?

Kak 3a3emiIs1t0TCsl cTalimOHapHbBIE 3JIEKTPOYCTAHOBKN?

Kak 3a3emiisitoTcst iepeIBHKHBIC TOPHBIE MAIIIWHBI, KOMIUICKCHI 1 MEXaHU3MBI?

KakoBo Ha3HaueHHE pesie YTeUKH U KaKue MPEAbIBISIOTCS K HeMy TpeOoBaHuUs?

Kakue mepsl 3amuThl HEOOXOIUMO MPEANPUHATE, YTOOBI CETh C M30JIMPOBAHHON HEUTpaIbIO
TpaHcopmaTopa Oblla MPAKTUYECKU OE30MacCHON B OTHOIICHUHU MOPAKEHUS DIEKTPHUECKUM
TOKOM BO3HHKHOBEHHS B3pbIBa U TOXKapa?

C KaKoi 1eNbI0 YCTPAUBAIOT IOTIOJHUTEIHLHBIC 3236 MIIUTEH U B KAKUX yCTPOMCTBAX?

UTto OTHOCHUTCA K HMHIWBUIYaJbHBIM CpPEICTBAM 3alIUTHl OT MOPAKEHHE DICKTPUUECCKUM
TOKOM?

KakoBa TepHOAMYHOCTHP OCMOTpPa U 3aMmepa IEePEXOJHOrO COMPOTUBJICHHS IIaXTHOM
3a3eMJIsToIIe cetu?

Kakum o0Opa3om omnpenensior MpUCcCOeANHEHHE YIaCTKOBON CETH, B KOTOPOW MMEETCS yTeuka
Ha 3eMJII0?

Kakum o6pa3zomM HEOOXOAMMO TPOU3BECTH, OCBOOOXKICHUE MOCTPAIABIIETO OT TOKOBEIYIIHX

qyacTel B AJIEKTPOyCTaHOBKax HamnpsikeHueM 10 1000 B?



27. KakuM 06pazoM HEOOXOIUMO MPOU3BECTH OCBOOOMKIECHUE MOCTPATABIIETO OT TOKOBEAYIIMX
qJacTel B AIEKTPOYCTaHOBKax HamnpskeHueM Boime 1000 B?

28. KakuM o0pa3oM HEOOXOJUMO OKa3aTh MEPBYIO MOMOIIb ITOCTPAJABLIEMYy OT JIEKTPUYECKOTO
TOKa?

29. Kakue cmocoObl OXHBICHHS OpraHu3Ma Bam W3BeCTHBI TNpHU KIMHHYECKOW CMEpPTH B

pe3ynbTaTe NopakKeHUs FIEKTPUIECKUM TOKOM?

30. B kakux ciay4asix ¥ Kak POU3BOAAT UCKYCCTBEHHOE JIbIXaHHe?

Tema 1.3. DaexkTpuueckasi annaparypa ynpasJIeHHSI U 3alIMThl 3JIEKTPUYECKHX JABHrartesei
MAIIMH U MeXaHU3MOB HanpsizkeHueMm 10 1140 B

Ha3znauenue u kinaccuukanus 3JeKTPUUECKON anmapaTypbl YIpaBIeHUS U 3aIUTHI.

VYcnoBHble rpaduyeckue 0003HAUEHHs! 3JIEMEHTOB, NPUMEHSIEMbIX B JJIEKTPUYECKUX CXeMax,
cornacHo I'OCTam.

Anmnapatbl ¥ NPUHIUIHUAIBHBIE CXEMbl MaKCHMaJbHOW TOKOBOW 3amuThl. Pacuer, BbIOOp U
IPOBEpKAa YCTaBOK TOKa peje M OJIOKOB MAaKCUMAaJIbHOW TOKOBOM 3alllUTHI, BCTABOK IUIABKUX
IIpeAOXpaHUTENECH.

AnmapaTtsl M NPUHUUMIUAIBHBIE CXEMBl 3allUTBI: TEIUIOBOM OT ONPOKUABIBAHUA  OT
HECOCTOSIBLIETOCS ITyCKa.

Haznauenue, Tumbl, OCOOCHHOCTHM KOHCTPYKUMI pPa3beIMHUTENEH, KOHTPOJUIEPOB, PYUHBIX
B3pBIBOOE30IACHBIX MyCKaTelel, aBTOMAaTHYECKUX BBIKITFOUATEICH.

KoHTtakTHas cucrema anmnapaToB ylnpaBiIeHUs: JEKTpUUECcKas Ayra U CliocoObl ee TalleHusl.
be3nyroBas n 0€3KOHTaKTHass KOMMYTaLMs.

DnemMeHThl anmnapaTypbl JUCTAHIIMOHHOTO W aBTOMATUYECKOro yrpaBieHus. HazHauenue, TUIBI,
0COOEHHOCTH KOHCTPYKIIMH KHOTIOYHBIX IIOCTOB, OJIOKOB MYJIHTOB YIPABJICHUS, KOHTAKTOPOB.

Onexrpuueckas anmaparypa JUCTAaHLIMOHHOTO U aBTOMATHYECKOTO yIpaBICHUSA
NEKTPOABUIaTEIMA MAaIlIMH U MEXaHU3MOB.

OcHOBHbIE BHMJIbI W TNPUHUUNHAIBHBIE CXEMbl 3alIUTBl M DJIEKTPUYECKUX OJIOKUPOBOK,
NPUMEHSEMBIX B AJIEKTPUUYECKON ammapaType: HyJeBas; OT MOTEpPH YIpPaBISEMOCTH; OT OOpBIBA WIIH
YBEJIIMYEHUSI COINPOTHBIEHUS LEMU 3a3eMJICHHUS; TOKOBas 3allluTa OT Meperpys3kH; OJIOKHpOBKa
IPEMSITCTBYIONAsT BKJIIOUEHUIO ITyCKaTelNsl MPU CHWKEHUHU CONPOTUBIIEHUS W30JLSIIMHU B OTXOASAIIEM
y4acTKe CEeTH HMKE€ HOPMHUPYEMOW BEJIMUYMHBL: OJIOKHPOBKA, OIpaHUYHMBAIONIAsl YACTOTY BKIIIOUEHUS
ITyCKaTeJs.

HepeBepcuBHbIE 1 pEeBEPCUBHBIE IIyCKAaTe€IW B PYAHUYHOM HcIHoJHeHWU. Ha3HaueHwe, TuIbl,
TEXHUUYECKHE XAPAKTEPUCTUKH, YCTPOMCTBO, CXEMBbI JJEKTPUUYECKUX COEAMHEHMH, BUAA 3alLUTBl U
OJIOKMPOBOK, pOJ YyNpaBJIEHUS, BUJbl CUTHAIM3ALUM, BO3MOXKHBIE HEHCIIPAaBHOCTH U CIHOCOOBI HX

yCTpaHEHUS.



[Topsimox BbIOOpa M TPOBEPKM ammapaToB ympamieHus coriacHo TpebosanusiMm I1b. IlpaBumia
0€30IaCHOCTH MPU HKCIUTYyaTalUH ANEKTPUUECKON anmapaTyphbl.
MeToanueckne ykazaHust

B pe3synbpTaTe u3ydeHuss TeMbI CTYJEHTBI JOJKHBI MOJTYYUTh OJHOE MPEICTaBICHUE O TOM, KaKue
OCHOBHBIE ammapaThl YIOPABJIEHUS U 3aIIUThl IPUMEHSIOTCS Ul 3JIEKTpOJBUraTesied MalluH |
MEXaHU3MOB B [T0JI3€MHBIX TOPHBIX BHIPAOOTKAX.

W3yuenue TeMsl ciielyeT HauaTh O IOBTOPEHUS U YSICHEHUs! YCIOBHBIX Ipauueckux 0603HaueHU
B QJIEKTpuYeckux cxemax, npeanucaHHbix ['OCTamu M nepeduciaeHHbIX B OOIIMX METOAMYECKHUX
yYKa3aHMSIX, YSICHEHUs NPUHLUIA JACHCTBUS 3aMBIKAIOIIMX W MEPEKIIOYAIOUX KOHTAKTOB, a TaK¥Ke
OECKOHTAKTHBIX TMEPEKIIOYAIONINX YCTPOWCTB, B KOTOPBIX MPUMEHSIOTCS IOJYNPOBOJIHUKOBBIC
JJIEMEHTHI.

ITocne 3TOro MOKHO MPUCTYIIUTD K PACCMOTPEHHIO, HA3HAYEHUS, IPUHIUIIA IEUCTBUSA, YCTPONUCTBA
1 pabOThI OTAENIbHBIX JIEMEHTOB U y3JI0B 3JIEKTPUUYECKUX aIIapaToB YIPaBICHUS U 3allUTHL,
KOHTAKTHBIX CHUCTEM, 3allIUTHBIX U OJIOKUPOBOYHBIX YCTpOUCTB. IIpu n3yuenun mo0oil cxeMsl ciaenyeT
IIPABWJIBHO BBIJEJIUTH TJIABHBIE LIETIN, ONPEACIIAIONIME OCHOBHOE Ha3HAUEHHE allapara, a 3aTeM - LeTH
yIpaBJIEeHUs, 3alIUThl, OJIOKUPOBKU M CUTHANIM3aLMU. Beinenss unenu OJOKMPOBKH, ClIelyeT UMETh B
BUJYy, YTO OHHU MOTYT TMOAPA3JEIITbCI Ha ULENH B3aUMHON OJOKMPOBKH, HEOOXOJUMBIE JUJIS
OCYILECTBIICHUS] JIOTHKH pabOTBHl caMOro ammapaTa ¥ Ha IeNHd BHEIIHEH OJOKUPOBKU MEXKIY
OTJENbHBIMU anmapaTamMu.

N3yyass cxemy, HEOOXOAMMO IMOCTOSIHHO UMETh B BHJly, YTO TOK MOJKET MPOTEKaTb TOJBKO B
3aMKHYTOHN nenu. IloaTtoMy Hy:XKHO Bcerja ImpOCHEINUTh LENb TOKA 4epe3 TOT WM MHOM DJIEMEHT OT
OJIHOTO 3aKMMa HUCTOYHHMKA NUTaHWs A0 Apyroro. Ecim 3ta nenp okasajnach 3aMKHYTOH - pese
cpaborano. Tenepp HEOOXOAWMO MPOCIEIUTH, B KaKOW LEMH HAXOIATCS KOHTAKTHI, CpabOTaBIIETO
paHee pesie, ¥ IpOCIeANTh HOBYIO 1IeTlb (MJIM LEMH) U ONPEeNINTh, B KAKOE COCTOSIHUE peoOpa3uiiach
cxema. [Ipu 3TOM Hano YSACHUTH B3aUMOJEHCTBUE MEXIY 3JI€MEHTAMU CXEMbl U pabOTy CXEMBl B
LEJIOM.

Takoii moaxoa cmocoOCTByeT Oosiee TIIyOOKOMY M JETaJbHOMY HW3YYEHHIO CXEM, DPa3BUBACT
JIOTMYECKOE MBILIIEHUE U BhIpaOaTHIBAET TBOPUYECKOE OTHOIIEHUE K paboTe.

ITpu n3ydyeHun TeMbl He HY>KHO 3a0bIBaTh, YTO KOHCTPYKTUBHOE M CXEMHOE UCIIOJIHEHUE TOTO UJIH
MHOTO arfmapara OIpeJaesseTcsl ero Ha3Hau€HUEeM, TO €CTh TeMU (QYHKIUSIMH, KOTOpbIE TOJKEH
BBITNIOJIHUTh KOHKPETHBIN anmnapar.

Crnenyer oOpaTuTh BHUMAaHME Ha MPUHIUIHMAIBHOE pa3ivMyhe MeEXJIy aBTOMAaTHYECKUMHU
GunepHBIMH BBIKIIOYATESIMM M MAarHUTHBIMU ITyCKaTENISIMH, MEXAY PYYHBIMH IyCKaTeIsIMH U

IMyCKaTCJIAMH C AUCTAHIWMOHHBIM YIIPaBJICHUCM.
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Ocoboe BHUMaHHE CleNyeT 0OpaTUTh Ha KOHCTPYKTUBHBIE OCOOCHHOCTH ITyCKaTelNeH, mycKaTenei
C BaKyyMHbIMH KOHTaKTaMH, a TakXXe MAarHUTHBIX CTaHIMHA ympasiaeHus. HeoOXoaumo ysiCHUTH
IIPEUMYIIECTBa M HEIOCTaTKW MArHUTHBIX CTaHUMH YHpPaBICHHUS MO CPABHEHUIO C MarHUTHBIMU
ITyCKaTeJISIMU.

Bonpocs! 1151 camonpoBepkn

1. Tlo xakuM mpHU3HAKaM MOXKHO KJIacCU(UIIMPOBATH FNEKTPHUUECKYIO allapaTypy yrnpaBieHHUs U
3aIUTHI?

2. Yrto moHMMaeTcCs TOj KOMMYTAIIMOHHOW W OTKJIFOYAIOIICH CHOCOOHOCTBIO 3JICKTPUYECKOTO
KOHTaKTHOTO anmnapara?

3. Kakwue n3BecTHBI CIOCOOBI TALICHUS AYTH B KOMMYTALIMOHHBIX KOHTAKTHBIX anmnaparax?

4, Kakme THmbl dJekTpudeckux cxeM Bam wu3BectHpl? UTo Has3bIBaeTCs MEPEXOHBIM
COIIPOTHUBJICHHEM KOHTaKTa?

5. Kakue anextpuyeckue anmapaTbl OTHOCSTCS K aniapaTaM py4HOro yIpaBiieHus?

6. Kaxue BuIbI 3a1IMTHI IPUMEHSIOTCS B anmaparax HarnpspkeHuem a0 1140 B?

7. KaxoBo Ha3zHaueHHEe MaKCHUMaJbHON TOKOBOW 3alIUThl M MPH MOMOIIM KaKUX CPEICTB OHA
OCYILECTBIIICTCS] B ABTOMAaTUUECKUX BBIKIIIOUATENAX U MAarHUTHBIX ITyCKaTesax?

8. KakoBo Ha3zHaueHWe MHHHMAJIBHOW 3allUTBI WM TPH TIOMOIIM KaKUX CpPEICTB OHa
OCYILIECTBIISIETCS B ANIEKTPHUUECKUX anmaparax?

9. C kakol ULeNbI0 OCYIIECTBIISIETCS HyJeBas 3alluTa W TPU IOMOIIM KaKUX CPEACTB B
MarHUTHBIX MyCKaTesIX?

10. 13 xakoro MaTepualia U3roTaBIUBAIOT IJIACTUHBI JJIEMOHHBIX PEIIETOK AYTOracUTEIbHBIX KaMep
u nouemy? KakoB 31ech NPUHLIMII TallleHus: JyTu?

11.Ilouemy HEIONMYCTUMO OJHOBPEMEHHOE BKJIIOYEHHME JIByX KOHTAKTOPOB B PEBEPCUBHBIX
MarHUTHBIX MyCKaTemsIX?

12. Kakue uMerTcs MEXaHHYECKHE, IEKTPOMEXAHUYECKHE M 3IIEKTPUYECKHE OJIOKMPOBKH B
PEBEPCHUBHBIX MAarHUTHBIX ITyCKAaTeNX, MCKIIOYAIOIINE BO3MOXHOCTh OJHOBPEMEHHOI'O BKIIIOUEHUS
000UX KOHTAKTOPOB?

13. JIna xakux neneil B pyIHUYHBIX MarHUTHBIX MyCKaTeJsAX MpeHa3HaueHbl pene yreuku bPY,
pene Bpemenu PB?

14. KakoBO yCTpPOHCTBO U CXEMbl OJJIEKTPUYECKUX COCAMHEHUH PEBEPCHUBHBIX MarHUTHBIX
nyckareneid [IBUP-2507

15. Kakue tpeGoBaHMs 0€30MaCHOCTH CIEAyeT COOJIOAATh MPHU 3KCIUTyaTallud HHU3KOBOJBTHOM

PYIHUYHOH anmaparypsi?

11



Tema 1.4. DiiekTpo0oOOpyI0BaHUE 1JIS1 OCBENIEHHS MOA3eMHBIX TOPHBIX BHIPA0OOTOK

3HaueHue OCBEIIEHUS MOJ3EMHBIX TOPHBIX BbIPaOOTOK. OCHOBHBIE CBETOTEXHUYECKUE BEITMUUHBIL.
DNeKTpuYecKre HCTOYHUKH CBeTa, UX cBoicTBa. C(CTallMOHapHblE M TNEPEHOCHBIE pPYJIHHUYHBIE
OCBETHUTENIbHBIC TpuOOpPhl. HaznaueHue, TUIIBI, YCTPONUCTBO U TEXHUUYECKHE XapPAKTEPUCTHUKU, CXEMBbI
BKJIFOUCHHUS B CETh.

DnexTpoodopya0BaHHE IEKTPOOCBETUTENIBHBIX YCTAHOBOK.

HopwMmbl ocBemenHoctu pabounx mect. TpeOGoBaHus mpaBuil 0€30MaCHOCTH MPHU SKCILTyaTalluu
OCBETHUTEJIbHBIX CETEN U YCTAHOBOK.

MeToanueckune yKasaHus

[Ipu u3yueHUU TeMbl CleyeT YSCHUTh MPUHLUIHUAIBHBIE PA3IMYUsl MEXYy TaKUMHU MOHSTUIMH,
KaK CBETOBOH IOTOK, CHJa CBETa M OCBEIICHHOCTh, KOHCTPYKTHBHBIE OCOOCHHOCTH, TEXHUYECKUE
XapaKTEPUCTUKU U MPUHIUN JEHCTBUS HCTOYHUKOB CBETA.

Heob6xonquMo oOpaTuTh BHUMaHWE Ha O00JIACTh NPUMEHEHHS PA3JIUYHBIX CBETHJIBHHKOB B
3aBUCHUMOCTH OT WX KOHCTPYKTHBHOTO WCIIOJHEHUS; Ha MpaBuia OE30MaCHOCTH, PaCIpPOCTPAHICMbIE
Ha YCTPOMCTBO U KCIUTyaTalUIO IIAXTHBIX OCBETUTEIBHBIX CETEH.

Bomnpocsl 1u1st caMonpoBepKu
1. Yto Ha3BIBAIOT CBETOBHIM ITOTOKOM M B KAKMX €TMHUIIAX €T0 U3MEPSIOT?
UTo Ha3BIBAIOT CUJION CBETA U B KAKUX €MHUIAX €€ U3MEPSIOT?
UTO MOHUMAIOT O] OCBEIIEHHOCTHIO M B KAKUX €IMHULIAX €€ U3MEPSIOT?
KakoBa 3aBUCMMOCTB M€y CBETOBBIM ITOTOKOM, CHUJION CBETA U OCBEIIEHHOCTHIO?

KakxoB MexaHN3M 3a:KUTaHUS JJFIOMHHECICHTHBIX am?

S T

KaxoBbl npeumy1iecTBa 1 HEJOCTATKH JIIOMUHECLIEHTHBIX JIaMII [0 CPABHEHMIO C JJaMIIaMU
HaKaJuBaHUs?
7. Kakwue cymecTBylOT METO/Ibl pacyeTa OCBEIEHUs?
8. Kak xmaccuduuupyercs pyAHUUYHbIE CBETHJIBHUKH 110 KOHCTPYKTHBHOMY MCIIOJHEHUIO B
3aBUCHMOCTH OT 00JacT NpUMEHEHUs?
9. Kakwue kabenu MpUMEHSIOT JJI1 MOHTa)Ka CTAIlMOHAPHOM IIAXTHON OCBETUTENBHOM ceTH?
10. Kak ycTpanBaeTcs 3a3eMJIEHUE CTallMOHAPHON OCBETUTEIBHOM ceTu?
11. Kak ompenensioT 4HCIO CBETHJIBHUKOB, HEOOXOJUMBIX ISl OCBEIICHUS MPOTSHKEHHBIX
BbIpa0OTOK (KBEPILJIArOB, IITPEKOB, YKJIOHOB U T.I1.)?
12. KakuM 00pa3oM pacCUMTHIBAIOT CEUCHHE MaruCTPAIBHOTO OCBETUTEIILHOTO KaOes?
Pasnea 2. DiiekTpocHa0KeHHe HA TOPHOM NpPeANPUATHH
Tema 2.1. DiiekTpocHa0KeHNE NMOA3EMHBIX MAIIHH U MEXaHU3MOB FOPHOI0 NMPEANPUATHSA
XapaKkTepucTUKa MPUEMHHUKOB 3JIEKTPUYECKOH PHEPIUU B IMOA3EMHBIX BbIpaboTKax. CrocoOsb

MATAHUSA TTOJ3EMHBIX DJIEKTPOMOTPEOUTEICH.
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Bribop pacnonoxenust LeHTpasbHOM mnoazemHod mnoncranuuu (LIIII), ee ycrpoiicTso,

obopynoBanue. PacronokeHMe M YCTPOHCTBO  paclpelelMTeNbHbIX MOJ3E€MHBIX  IyHKTOB
HanpspbkeHueM 110 1 Boie 1140 B.
Pynuuunas  anmapaTypa  ynpaBieHuss M 3amuThl  HamnpsbkeHuem — 6kB.  KommuexkTHble
pactpeaenurensubie ycrpoiictBa (KPY) nnst mom3emMHbIX TopHBIX BbIpa®oToK. Hasznauenue, THIIBL,
TEXHUUYECKHE XapaKTEPUCTUKH, YCTPONCTBO, CXEMBI JJEKTPUUECKUX COEIAMHEHUMH, BHUIBl 3alIUT U
CUTHAJU3allUU, JJIGKTPUYECKHE W MEXaHW4YecKue OJOKUPOBKH, POJ YIIPABICHUS;, XapaKTEpHbIE
HEUCIPAaBHOCTH U CHOCOObI WX yCTpaHEHHs, MpaBuia O€30MaCHOCTH TpU OSKCIUIyaTalllu
AJIEKTPUYECKUX YCTAaHOBOK HampspkeHueM cpbiie 1140 B.

[lepenBmwxkHbie TpaHCHOPMATOPHBIC TOACTAHIIMUA [Tl TUTAHHUS TOJ3EMHBIX MOTPEOUTENEeH:
Ha3HAuYE€HUE, TUIIbl, TEXHUYECKUE XaPAKTEPUCTUKH, YCTPOUCTBO, CXEMBI AIEKTPUUYECKUX COECIMHEHUH,
BUJBl 3alIMT M CHUTHAIM3AI[UHU, DSJEKTPUYECKHEe M MEXaHWYeCKHe OJIOKUPOBKM; XapaKTEpHbIE
HEUCIPABHOCTH U CIIOCOOBI UX YCTPaHEHUsI.

VYcioBHble 0003HAUYEHUs, MPHUMEHSEMBIE B CXeMax 3jeKkTpocHabxkenus, cormacHo ['OCTam.
OCHOBHBIE MPUHIUIBI TTOCTPOCHUSI CUCTEM JJICKTPOCHAOKEHHUS MAIMH U MEXaHU3MOB OUMCTHBIX U
MOJATOTOBUTEINIbHBIX 3a00€B JJISl IAXT C MOJIOTUM, HAKIIOHHBIM U KPYThIM 3aJIETAaHUEM ILJIACTOB.

[HaxTHble KabenbHbIE ceTH. HazHaueHue, MapKu, CEUeHUsl U JOIyCTHUMbIE HAarpy3KHd Ha CHUJIOBBIE
xwmibl Kabenms. CrocoObl TPOKIAAKA KaOenei B TMOJ3EMHBIX TOPHBIX BBIPAOOTKAX COTJIACHO
TpeGoBaHUsAM mpaBuil Oe3omnacHOCTH. OCHOBHBIE METO/BI pacyera, BHIOOp M NpOBEpKa KaOEeIbHBIX
CeTeil, anmnapaToB YIPaBICHUS U 3aIUTHI.

Bomnpocsl 115 caMmonpoBepku

=

Kakwue TpeboBaHus MPeABABIAIOTCA K CUCTEMaM 3JIEKTPOCHAOKEHHS TOPHBIX BHIPAOOTOK?

2. B xakux ciayyasx mpuMEHSIETCS MUTAHKE MMOA3EMHBIX YUYACTKOB AJIEKTPOIHEPTHEH Yepe3 CTBOI
U B KaKHX 4epes Mypdsl U CKBaKUHBI?

3. KakoBo Ha3zHaueHHe HEHTPadbHBIX Moa3eMHbIX moacTaHiuil (L{I1I1) n kakuMm cmocoboM oHM
MUATAIOTCS OT TJIABHBIX TOHU3UTENbHBIX TToacTanmi (I'TIIT)?

4. KakoBO Ha3HAY€HHWE TMOJ3EMHBIX BBICOKOBOJGTHBIX PACIPEICTUTEIbHBIX ITyHKTOB, KaK OHU
KOMIUTIEKTYIOTCS, T/Ie U B KAKUX CIydasX UX yCTaHABIUBAIOT?

5. Uro nmoHMMAaloT MOJA KOMIUJIEKTHBIMH BBICOKOBOJBTHBIMU PacHpeNeTUTeIbHBIMU YCTPOMICT-
BaMM, M3 KaKHUX Y3JIOB OHU COCTOSAT, KAaKOB MPWHITUI MX JICWCTBUSA W JUUIS KaKUX IEJeH OHU
IpeIHa3HauYeHbI?

6. Kakue TUIBI KOMIUIEKTHBIX BHICOKOBOJIBTHBIX PACIPEACTUTENLHBIX YCTPONUCTB YCTAaHABIUBAIOT
Ha LITIT u PITII-6?

7. Kaxkue Tunbl nepeBuKHBIX TPAHCPOPMATOPHBIX MOACTAHIIMNA TPUMEHSIOT JIJIsl TUTAHUS

8. Kakwme mapku OpOHHPOBAHHBIX KOOENICH MPUMEHSIOT B IIAXTHBIX YCIOBUSAX M KaKOBa 00JIaCTh

UX IPUMEHEHMUST?
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9. Kakue Mapku ruOKux kabenel MPUMEHSIOT B IIAXTHBIX YCIOBHUAX, KAKOBBI UX KOHCTPYKLUH H
00J1acTh MPUMEHEHUS?
10. Ilouemy B mIaxTax, OMACHBIX MO Ta3y M MbUIKM, HE JOMYCTUMO INpUMEHEHHe Kabenel c
AIFOMUHHEBBIMU JKUJIAaMU?
11. C kako¥ NeNbI0 TPOU3BOAAT pacyeT M IO KaKUM IapamMeTpaM BBIOMPAIOT U TPOBEPSIOT
[IaxTHbIC Kabenu?
12. C kakoii 1enpIo MPOU3BOST pacyeT TOKOB KOPOTKOT'O 3aMbIKaHUs?
13. KakumMu  cpeacTBaMM — 3alIUTHl  OT  IMOPAKEHUS  YEJIOBEKAa  JJICKTPUYECKUM  TOKOM,
MO’KAapOTYIIEHUsI U TPEAOTBpAIllEHHs BO3MOXKHOCTH BO3HHMKHOBEHHS B3pPBIBOB M I10KapOB
JOJKHBI OBITH 000y I0BaHbI HU3KOBOJIBTHBIC PACIIPEICTUTEIbHBIC ITyHKTHI?
Tema 2.2. diiekTpocHa0KeHre NOTpedUTe el HA MOBEPXHOCTH F'OPHOI0 NpeaNpPUATHS

XapaKTepucTuka TMOTpeOHuTeNnel SJIEKTPOIHEPTUU Ha TOPHBIX mNpeanpusTusx. Kareropus
nmoTpeOuTenel 3JIEeKTPOIHEPTrUM B OTHOIICHHH OOCCTICUCHMSI HAJIEKHOCTH WX OSJICKTPOCHAOKCHHS.
CxeMbl 2JIeKTPOCHAOKEHUSI PyITHUKOB U ILAXT.

YCTpoiCTBO BO3AYWIHBIX JUHHUNA 3JekTporepenad. Tumbl U Mapku mpoBoaoB. CrocoObl X
KpeIUICHUs U COeAUHEHUS. THUMbl M KOHCTPYKIIMU OMOp. YCTPOWCTBO KAOCIBHBIX JUHUN. THIBI U
Mapku kabeneit. CriocoObl MPOKIIaAKU Kabemne.

[IpyunHBl BO3HHMKHOBEHHS, BUABI M IOCJIEICTBUS KOPOTKUX 3aMblKkaHMW. TepMmuueckoe u
ANEKTPOAMHAMUYECKOE JIEHCTBUE TOKOB KOPOTKOTO 3aMbIKaHUS.

DnexkTpooOopy0oBaHHE Ha MOBEPXHOCTH MIAXTHI. DJIEMEHThI BBICOKOBOJIBTHOTO OOOpYAOBaHUS
nojctaniui. HazHaueHue, TUIbI, TEXHUYECKHUE XapaKTEPUCTHKU, YCTPOMCTBO. YCTPOMCTBO TJIaBHOM
nonusutenbHoi noacranuuu (I'TII). 3amuTHOE 3a3eMieHNEe HA TIOACTAHIIMSIX.

OOurre cBeneHus O peIeiHOM 3amuTa. 3anmra NoJCTAHIUN OT MPSAMBIX YJapOB MOJHUH. 3aIiuTa
3JIEKTPOOOOPYIOBaHUS MOJCTAHIMN OT NepeHanpskeHus. Mepbl 0€30MacHOCTH MPHU IKCIUTyaTaluu
BBICOKOBOJIBTHBIX allIapaToOB U ANEKTPUUYECKUX CETEH.

MeTtoauyeckue yKazaHus

[Tpn m3yueHHH TEeMBI CTYACHTHI JOJDKHBI YETKO YSICHHTH, KaKue TpeOOBaHMS MPEIBSBISIOTCS K
cucTeMe 3JeKTpocHaOkeHus. PaccmarpuBas BO3QylIHbIE M KaOelbHbIE CETH, CleAyeT OOpaTHTh
BHHMaHHE HAa WX YCTPOMCTBO, BBIACIUTH OCHOBHBIE 3JIEMEHTHI YCTPOWCTBA, OOpaTUTh BHUMaHUE Ha
cUCTeMY 0003Ha4YeHHs TOJbIX MPOBOJIOB, MAPKUPOBKY Kabesel, pa3rpaHu4uTh 00J1acTh MPUMEHEHUS
BO3JYIIHBIX U KaOEJIbHBIX CETEH, NX TOCTOMHCTBA U HEJOCTATKH.

[Ipy u3yyeHMH TOKOB KOPOTKOTO 3aMbIKaHHMsS HEOOXOAMMO YETKO TMPEJICTaBUTh INPHUUYNUHBI
KOPOTKOTO 3aMBIKaHMs, €ro BHJa, MPOLECC MPOTEKAaHUS TOKOB KOPOTKOIO 3aMbIKAHUS U Te
MOCIIEJICTBHSI, KOTOPhIE MOTYT OBITh BBI3BaHBI JIEKTPOJUHAMUYECKUM U TEPMUYECKUM JEHCTBUEM

TOKOB KOPOTKOI'O 3aMbIKaHUH.
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Crnenyer uMeTh B BHJy, YTO 3HAHUE BEJIMYUHBI TOKOB KOPOTKOTO 3aMBIKAHHS HEOOXOIUMO IS
NPaBUIBHOTO BbIOOpa ammapaTypbl MOJCTAHIMM, LIMH, MPOBOJOB W KaOeneH, a1 NpaBUIbHOM
HACTPOMKH 3aIUTHI.

N3y4asi KOHCTpYKTHBHBIE OCOOEHHOCTH KOMIUIEKTHBIX paclpeneiauTenbHbix ycrpoiictB (KPVY),
CJIeJlyeT MPOBECTU YEeTKyI IpaHb Mexay KPY u oOblYHBIMHM pacrpenenuTelbHbIMU YCTPOHCTBAMU
(PY), a Taxxe BeiscHUTH oTiuunst KPY ot koMIuiekTHbIX TpancdopmatopHbix noactanuuit (KTII).

3HAaKOMSCh C peslelHON 3alIUTONH BBHICOKOBOJIBTHOTO 00OpYyHOBaHMs, HEOOXOIUMO OOpaTUTh
BHHMaHHE Ha OCHOBHbIE TPeOOBaHUS, NPEAbSBISIEMbIE K HEH, a TaKKe HA Ha3HAUYE€HUE U YCTPOHCTBO
aBTOMaTH4eckoro nmoropuoro BkiatoueHus (AIIB) u aBromartnueckoro BritoueHus pesepna (ABP).

W3yvas npyrue Buja 3aluThl, CIEAYET YCTAHOBUTH NIPUYMHBI IEPEHANPSIKEHUN B 3JIEKTPUUECKHUX
CEeTAX U CIOCOOBI 3aLIUTHI OT HUX; HEOOXOIUMO YSACHUTb, K KAKHM MOCIEIACTBUAM MOTYT HPUBECTH
IIPsIMBIE y1apbl MOJIHUU M KaKUE CPEICTBA 3aILUTHI IPELYCMOTPEHBI.

Cnenyer ysICHUTH LE€JIb 3alUTHOIO 3a3eMJICHHS Ha TMOJACTAHLIMAX W KOHTPOJIS COCTOSTHUS
U30J0UH, 00paTUTh BHUMAHUE HA TO, KAaKUM OOpa3oM YCTPauWBAIOTCS CETH 3a3eMJICHHS, U3 KaKHUX
AJIEMEHTOB OHHU COCTOSIT.

Ocoboe BHHMMaHuE cIelyeT YJIeNIUTh IpaBujiaM O€30IaCHOCTH TpU OOCIYKHUBAHUU U
AKCIUTyaTalliy MOJCTAHIIUH.

Bonpocs! 1i1s1 camonpoBepkun

1. UYro Ha3bIBaeTCsA YHEPrOCUCTEMOH, SJEKTPOCHAOKEHHEM U CUCTEMOM 3JIEKTPOCHAOKEHH S ?

2. Tlouemy nepenaya 3J1€KTPO’HEPTUU HA PACCTOSHUE TPOU3BOAUTCS BHICOKMM HampsHKEHUEM?

3. Kakwue cymiecTByOT CHCTEMBI DJIEKTPOCHAOKESHUS TIaxT?

4. Yto nmoHmMaetcs 1mnoj riiyboKkuM BBOAOM?

5. Uro HaspIBaeTCAd JJIEKTPUUYECKOM cTaHuued, mnoncraHuueii? Kakue Bam wu3BecTHbI
ANEKTPUYECKUE CTAHLIUN U MIOACTAHIIAN?

6. Uro mnoHuMMaeTcss TOJ BO3AYIIHOM M KaOeIbHOM JMHUSAMH M KaKOBO MEXIY HHUMH
MPUHLUIIAATIBHOE pa3iuuue?

7. Tlo xakuM mapameTpaM MPOU3BOIUTCS pacyeT BO3AYIIHBIX U KabenpHbIX JIDII?

8. Jlatb  ompemeneHus ~ ceTeid, ¢  M3OJUPOBAHHOM  HelTpasplo  TpaHcpopmaTopa,
IIIyX03a3eMIIEHHOH U ¢ 3 PEeKTUBHO 3a3eMIIEHHON HEWTpasbio TpaHchopmaTopa?

9. Kakoif mporecc Ha3pIBaeTcss KOPOTKMM 3amblkaHHeM? KakoBbI NMPUYMHBI BO3HHUKHOBEHUS
KOPOTKOTO 3aMBbIKaHUS?

10. Kakue norpedutenu cornacHo I1YD u maxr, B 4acTHOCTH, OTHOCSTCA K | kaTeropun?

11. Kakue notpeburenu 3aeKTpo3Hepruu cornacHo [1YD u maxT, B 4aCTHOCTH, OTHOCATCS KO 2

KaTeropuun?
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12. Kakue motpedutenu 3neKTpodHepruu cornacHo [1YD u maxr, B 4aCTHOCTH, OTHOCATCA K 3
KaTeropuu?

13. Ha kakue KaTeropuu JesaTcs MPUEMHUKH 3JIEKTPOdHEpTrun corjiacHo [1YD?

14. JlocToMHCTBA ¥ HEIOCTATKU BO3AYLIHBIX U KaOEIbHBIX JTMHUM.

15. JIns kakoil rpymnmbl 3yiekTpornpueMHUKOB IIYD mnpegycmaTpuBaroT TpeTudl HE3aBHCHMBII
B3aMMHO PE3EPBUPYIOIINA HCTOUYHUK TUTAHUS?

16. Kakre moTpeOUTeN 3IEKTPOIHEPIHH IIAXThl JOJDKHBI 00ECNeuYrBaThCs MUTAHHUEM OT ABYX
HE3aBHCHMbBIX B3aMHO pPE3€pBUPYIOIIMX HCTOYHUKOB THUTaHUS W KaKOB TIEpPEpbIB  UX
ANEKTPOCHAOKEHUS PU HAPYIIEHUU TUTAHUS OHOT'O U3 HCTOYHUKOB?

17. KakoBbI riaBHbIE 3JIEMEHTBI BO3AYIITHOM TUHUY 3JiekTpornepenaun (JIDIT)?

18. Kakue mpoBoga npuMeHsoTCs Aist BO3AymHbIX JIDII u kak oHU MapKUpyrOTCs?

19. Kakum o0Opa3oM pacrosiaratoTcsi ¥ KpermsTcs MPoBOoJia Ha OMOpax JIMHUH AJICKTPOTepeiadn
Kakue OBIBAIOT OTIOPHI?

20. It kKakuxX MOTPEOUTENEH MAaXThI IOJDKHO OBITh IPETyCMOTPEHO PEe3epBHOE MUTAHKE?

21. JInst kakux 1ieneit Mporu3BOAAT pacyeT TOKOB KOPOTKOTO 3aMbIKAHUs?

22. VI3 kakoro Marepualia U3roTaBIuBalOT IIMHBI U IO KAKUM MapaMeTpaM UX BhIOUparoT?

23. VI3 xakoro mMaTepualia M3TOTAaBIUBAIOT M30JIATOPHI M MO KaKUM IapaMeTpaM UX BBIOMPAIOT?
Kak mapkupyroTcst u30a1Tophl?

24. JInst kakuXx 1enei NpuMEHSIOT BHICOKOBOJIBTHBIE MPEI0XPAHUTENN; KAKOBBI UX OTJIIMYUTEIbHBIE
0COOEHHOCTH?

25.Kak o00o03HayaroTCsi Ha DJJEKTPUYECKUX CXEMaX MacisHble BBIKIIOYATeId M 10 KaKuM
napaMmeTpam MxX BbIOHparoT?

26. UTo Ha3BIBAIOT CBETOBBIM MIOTOKOM U B KAKUX €IUHHIIAX €TI0 U3MEPSIOT?

27.YT0 Ha3BIBAIOT CUJION CBETA U B KAKMX €IMHHIIAX €€ U3MEPSIOT?

28. YTo MOHMMAIOT MOJ] OCBEIIEHHOCTHIO U B KAKUX €AMHHIIAX €€ U3MEPSIOT?

29. KakoBa 3aBHCHMOCTb MEKIY CBETOBBIM TOTOKOM, CHJION CBETA U OCBEIIEHHOCTHIO?

30. KakoB MexaHU3M 32)KUTAHUS JTFOMUHECIICHTHBIX JIAMIT?

31. KakoBbl mpeuMyIecTBa U HEAOCTATKH JIIOMUHECIEHTHBIX JIaMII 1O CPAaBHEHHUIO C JaMIlaMu
HakaluBaHus?

32. Kakue cymiecTByIOT METOJIbI pacueTa OCBEIICHHS ?

33. Kak kmaccuduuupyercs pyIHHYHBIE CBETHIBHUKH I0 KOHCTPYKTHBHOMY HWCIIOJIHEHHIO B
3aBHCUMOCTH OT 00J1aCTH IPUMEHEHUs?

34. Kakue kabenu MpUMEHSIOT U1 MOHTa)Ka CTallMOHAPHOM MIAXTHOM OCBETUTENBbHOM ceTn?

35. Kak ycTpanBaeTcst 3a3eMJIeHHE CTAIlMOHAPHONW OCBETUTEIHLHOM CeTH?
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36. Kak ompeneisioT 4YHMCIO CBETWIBHUKOB, HEOOXOAMMBIX [UISI OCBEIICHHS MPOTSIKEHHBIX
BbIpaOOTOK (KBEPIILIAroB, MITPEKOB, YKIOHOB U T.I1.)?

Kaxum O6p330M PACCUUTBIBAIOT CCUCHUC MAlruCTpaJIbHOI'O OCBCTUTCIIBHOTI'O Kabeis?

3AJIAHUA 1151 KOHTPOJIBHOM PABOThI

Obwue ykazanus
[Tocne w3ydeHHs TPOrPaMMHOTO Marepuana CTYICHT MPHUCTYNaeT K  BBIOJHEHUIO

KOHTpOJIbHON paboThl. Homep BapmaHTa pabOThl COOTBETCTBYET MOPSIKOBOMY HOMEpY (QaMHUINH
CTYJI€HTa B JKypHase (CM. mpuioxeHue 1).

KoHnTposnbHas paboTa q0/pKHA OBITH BHITIOJIHEHA B YCTAaHOBJICHHBIC YUYEOHBIM TPahrIKOM CPOKH.
PaGota BbimonHsieTcss Ha KoMmmbioTepe, craHaaptHeii mpudt Nel2 (Times New Roman), B
COOTBETCTBUH C TPeOOBAaHMUSAMHU K NMHUCHMEHHBIM KOHTPOJBbHBIM paboTam. Ilepea kakabIM OTBeTOM
NUIIETCS] TeKCT Bonpoca. OTBEThI JOKHBI OBITh KPAaTKUMHU, HO TIOJTHOCTHIO OXBAThIBATh KOHKPETHOE
CYILECTBO BOIpoca. B KOHTposbHOI paboTe AOMKHBI ObITh JaHbl MOAPOOHBIE OTBETHI HA BOMPOCHI
BapHaHTa 3a/IaHusl.

B koHIe paboThI clieayeT yKa3aTh CHHCOK MCIIOJIb30BAaHHOHN JIUTEPATyphl, JJIEKTPOHHbBIE PECYPCHI.
HeOpexxHo BbIMONTHEHHAs padoTa WM BBHIMOJIHEHHAs paboTa HE MO CBOEMY BapHaHTy HE OLIEHUBAETCS
Y BO3BpAILlA€TCs CTYJCHTY.

Ecim y crymeHTa BO3HHKAlOT BOMIPOCH, TO HEOOXOMUMO OOpaTUThCS K MpPENojaBaTeNio 3a

KOHCYJIbTaIMeH 10 TenedoHy WM 10 3JIEKTPOHHON IouTe

Bonpochbl KOHTPOILHOHN PadOTHI

1. Kakue TpeOOBaHUS MNPEIBIBIAIOTCA K IOJ3EMHBIM DJJIEKTPOYCTaHOBKaM? YCIOBUS HX
JKCIUTyaTaluu.

Kak xnaccuduuupyercs pyIHUYHOE 3JIEKTPO0OOPYAOBAHUNE IO YCIOBUSAM dKCIUTyaTallluu?
UYTo MOHMMAIOT MO BUJIOM 3aIIHUTHI AIEKTPOOOOpy10BaHHSA?

Kak knaccuduuupyercs pyAHUYHOE 3JIEKTPO0OOpyI0BaHHUE IO BUAaM B3PHIBO3AIIUTHI?

o b~ N

Kakue TpeGoBaHUS NPEABABIAIOTCS K PyJIHUYHOMY 3JIEKTPOOOOPYAOBAHUIO B UCIIOJIHEHUH
PH, PII, PB, PO?

6. Kakoii Tok Ha3bIBa€TCS BOCTIIAMEHSIOIIUM?

7. Kaxoif Tok Ha3bIBaeTCsI HCKPOOE30MaCHBIM?

8. Uro HaszwiBaeTcs ko3 PuIMeHTOM HCcKkpobe3omacHoCTH?

9. Kak nmpou3BoauTCs UCIIBITAHHE UCKPOOE30NaCcHbIX Iienen?

10. KakoBa 00J1acTh pUMEHEHUS JIEKTPOOOOPYIOBAHKS B 3aBUCUMOCTH OT BHJIA UCTIOJTHCHHUS?
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11

12
13
14
15
16
17

18

19
20

21

22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.

35.

36.

37.

. Kakue matepuanbl IOJKHBI MCIOIb30BATHCS MPU U3FOTOBIEHUM B3PBIBOHEIIPOHMIIAEMBIX
obosnouek?

. Kak ucnpItbiBatorcs 0607109KH Ha B3PHIBOYCTONUNBOCTH?

. OxapakTepu30BaTh BU/IbI IOPAKEHUS AIEKTPUUECKUM TOKOM.

. Ot kakux (paxTOpOB 3aBUCUT COIIPOTUBIICHUE YEJIOBEKA FIEKTPUUECKOMY TOKY?

. Kakue BenmuuuHbI TOKA a HAIPSKEHUS TOMTYCTUMBI JJIs1 4EJIOBEKA B IIAXTHBIX YCIOBUAX?

. Uto Ha3bIBaeTCs HANPSHKEHUEM MPUKOCHOBEHUSA?

. KakoBo mpuHLUMNUANbHOE OTIMYME HAMpPSDKEHUS MPUKOCHOBEHHS OT ILIArOBOIO HampsikKe-

HUs?

. Kakas snektpuueckasi ceTb Ha3bIBACTCS CETHIO C M3OJUPOBAHHOM HEUTpasbio TpaHC)Op-

Martopa?

. Kakas snextpuueckas ceTb Ha3bIBa€TCA CETHIO C IITyX03a3€MJICHHON HEUTPaAJbIO?

. OObsACHUTD, MOYEMY B IIaXTaxX MPUMEHSIOTCS CETH TOJIbKO H30JIMPOBAHHOM HEUTpaibio

Tpancdopmaropa.

. B Kakux ceTsax NpUMEHSIOT TOJIBKO 3aHYJIEHHE U B KaKUX - TOJIBKO 3a3eMiIeHHE?

OO0bscHUTD (PU3HUECKYIO CYIIHOCTD 3aHyseHus. Kak oHo ocymiecTBisiercs?

OO0BsACHUTD (PU3NIECKYIO CYITHOCTH 3a3€MJICHUS.

W3 kakuXx 371€MEHTOB COCTOMUT 3a3€MJISIIOIIEE YCTPOMCTBO?

KakoBo ycTpOHCTBO TIaBHOTO 3a3eMJICHHUS B 3yMIihax U BOJOCOOpHHUKAX?

Kakum 06pa3om 3a3eMIIII0TCS Y4aCTKOBBIE PACIPEITYHKTHI?

Kak ycTpoeHbsl MecTHBIE 3a3€MIIUTEIH B CyXUX U MOKPBIX BhIpabOTKax?

Kak ocyiiecTisieTcst HeIPEpbIBHOCTD HIAXTHOTO 3a3€MJICHUS U C KaKOH L1ebi0?

Kak 3a3eMist0TCs NEpEIBUKHBIE YUACTKOBBIE IOICTAHIIUH?

Kak 3a3eMis10TCsl cTalliOHapHBIE 3JIEKTPOYCTAHOBKH ?

Kak 3a3eMisitoTcst nepeIBUKHbIC TOPHBIE MAIIMHBI, KOMIUIEKCHl U MEXaHU3MBbI?

KakoBo Ha3HaueHMe pese yTeUKU U KaKue MPeabsBIsSIOTCS K HeMy TpeOoBaHus?

Kakne Mepbl 3auThl HEOOXO0AUMO MPEANPUHSATH, YTOOBI CETh C H30JIMPOBAHHON HEHTPAIBIO
TpaHchopMmaTopa OblIa MPaKTHUECKH 0€30M1aCHOM B OTHOILIEHUH MOPAXKEHUS HIEKTPUUECKUM
TOKOM BO3HHMKHOBEHHS B3pbIBa U Moxapa?

C kaxoii 1ebl0 YCTpauBaroT IONOJHUTENbHbIE 3a3€MIIUTEIHN U B KAKUX yCTPOMCTBAX?

UTo OTHOCHUTCS K HWHJIMBHUIYAJIbHBIM CPEICTBAM 3aIMUTHI OT MOPAXKEHHUE AIEKTPUUECKUM
TOKOM?

KakoBa mnepuoanyHOCTH OCMOTpa W 3aMepa MEPEeXOJHOTO COMPOTUBJICHHS IIAXTHON
3a3eMJIIIONIEN ceTH?

Kaxum o6pa3om onpenensitoT NpucoeIMHEHNE YYaCTKOBON CETH, B KOTOPOH MMEETCs yTeuKa

Ha 3eMII0?
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38

39.

40.

41.

42.
43.

44,

45.
46.

47.

48.

49.

50.

ol.

92.

53.

54,

55.

56.

. Kakum oOpazom HEOOXOOMMO TPOU3BECTH, OCBOOOXKIEHHE MOCTPAIABIIETO  OT
TOKOBEIYIIMX YacTel B 3JIEKTPOyCTaHOBKaX HanpspkeHueM a0 1000 B?

Kakum 00pa3zoM HEOOXOAMMO IPOU3BECTH OCBOOOXKIEHUE MTOCTPAAABIIETO OT TOKOBEAYILUX
yacTel B AJIEKTpOyCcTaHOBKax HampsikeHueM Boie 1000 B?

Kakum o0pa3oM HeoOXoAMMO OKa3aTb MEpPBYIO IOMOLIb IOCTpaJaBIIEMy  OT
ANEKTPUYECKOTO TOKA?

Kakue crocoObl OxuBIEHHMsS OpraHusMa Bam H3BeCTHbI NpU KIMHUYECKOH CMEpPTH B
pe3ynbTare NOpakeHUs FIEKTPUIECKUM TOKOM?

B kakux ciayyasix ¥ Kak IpOU3BOJAAT UCKYCCTBEHHOE JIbIXaHUE?

[To xakuM MpU3HAKaAM MOKHO KJIaCCU(UIIMPOBATH JIEKTPUUECKYIO allaparypy yrnpaBIeHUs
U 3alUThI

Uto moHMMaeTcsl ol KOMMYTAITMOHHONW M OTKITIOYAOIIEH CIIOCOOHOCTBIO AJIEKTPHUYECKOTO
KOHTaKTHOTO amnmapara?

Kakue n3BecTHBI Cr1oCOObI raleHus Tyrd B KOMMYTAllHOHHBIX KOHTAKTHBIX anmaparax?
Kakue Ttunbsl anekTpudyeckux cxeM Bam wus3BecTHbI? UYTO Ha3bIBaeTCs NEPEXOJHBIM
COINPOTHUBIICHUEM KOHTAKTa?

Kakwue sanextpuueckue annapatbl OTHOCATCS K annapaTtaM py4HOIo yIpaBieHHs ?

Kaxue BUIbI 3a1UTHI IPUMEHSIOTCS B anmaparax HanpspbkeHueM a0 1140 B?

KakoBo Ha3zHaueHME MaKCUMaJIbHOW TOKOBOW 3aILUTHI U IPU IIOMOLIU KAKUX CPEACTB OHA
OCYLIECTBJIIETCS B aBTOMAaTUYECKUX BBIKIIOYATEIAX U MAarHUTHBIX ITyCKaTEIAX ?

KakoBO Ha3HaueHME MHHUMAJIbHOM 3alUUTBl M IPU TOMOINM KakKHX CpPEICTB OHa
OCYIIECTBIISIETCS B DJIEKTPUUECKUX armnaparax?

C xakoil ILIENIBI0O OCYLIECTBIISIETCS HyJIEBas 3allUTa W IPU IIOMOIIM KaKUX CpPEICTB B
MarHUTHBIX ITyCKaTeJAX?

N3 kakoro marepuasna M3roTaBIMBAIOT IUIACTHHBI JEUOHHBIX PEIIETOK JyrOraCUTEIbHBIX
kamep u noyemy? KakoB 3/1ech NpUHILIMII TallIeHUs] 1yTU?

[loueMy HeIOMyCTUMO OIHOBPEMEHHOE BKJIIOYEHHE ABYX KOHTAKTOPOB B PEBEPCUBHBIX
MarHUTHBIX ITyCKaTeJAX?

Kakue nMerorcsi MexaHUUeCKue, 3JEKTPOMEXaHUUYECKUE U DJIEKTpUYEeCKHe OJOKUPOBKU B
PEBEPCUBHBIX MArHUTHBIX ITyCKaTeJsAX, HCKIIOYAIOUIMEe BO3MOXKHOCTH OJHOBPEMEHHOIO
BKJIFOUEHUSI 000MX KOHTaKTOPOB?

JUid Kakux 1enei B pyAHUYHBIX MarHUTHBIX IyCKATENsAX MpeJHa3HAaueHbl pesie yTeuku bPY,
pene Bpemenu PB?

KakoBO yCTpPONCTBO M CXEMBbI JJIEKTPUYECKUX COCOUHEHUM PEBEPCHUBHBIX MarHUTHBIX

myckareneii [IBUP-250?
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57.
58.
59.
60.
61.
62.
63.

64.
65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.
77,

78.

79.

Kakne tpeGoBanus 06€30MacHOCTH cJeIyeT COOMIOAATh MPH SKCIUTyaTalli HU3KOBOJIBTHON
PYIHUYHOM anmaparypbl?

YTo Ha3BIBAIOT CBETOBBIM ITOTOKOM U B KaKUX €AMHUIIAX €T0 U3MEPSAIOT?

Urto Ha3bIBalOT CUJION CBETA U B KAKUX €IMHUIAX €€ U3MEPSIOT?

UTO NOHMMAIOT MOJT OCBEIIEHHOCTHIO U B KAKUX €JUHUIIAX €€ U3MEPSIOT?

KaxoBa 3aBUCMMOCTb MEX/1y CBETOBBIM IIOTOKOM, CHUJION CBETA U OCBELICHHOCTBIO?

KakoB MexaHu3M 3aKUTaHUS TFOMUHECIIEHTHBIX JIaMII?

KaxoBbl mpenmymiecTBa 1 HETOCTAaTKU JIIOMUHECIIEHTHBIX JIAMIT [0 CPABHEHUIO C JlaMIlaMU
HaKaJuBaHus?

Kaxkue cymiecTBytoT METO/Ibl pacueTa OCBELICHMS?

Kak knaccuduuupyercs pyAHUYHbIE CBETHJIBHMKH MO KOHCTPYKTHBHOMY MCIIOJHEHHIO B
3aBUCHUMOCTH OT 00JacTU MPUMEHEHHUS?

Kaxue xabenu npuMeHSIOT JUIsl MOHTa)Ka CTallMOHAPHOM IIaXTHON OCBETUTENLHOMN ceTH?
Kak ycrpanBaeTcs 3a3eMieHHE CTallMOHAPHON OCBETUTENBHOM CETH?

Kak ompenenstor 4HMciIO CBETWIBHUKOB, HEOOXOJUMBIX [UIS OCBEIICHUS MHPOTSKEHHBIX

BBIPaOOTOK (KBEpILIArOB, IITPEKOB, YKIOHOB U T.11.)?

Kaxum 06pa3om paccunThIBalOT C€YEHNE MaruCTPaIbHOIO OCBETUTEIHHOIO KaOems?
Kakwue TpeboBaHus MpeIbABIAIOTCA K CUCTEMaM 3JIEKTPOCHA0KEHHSI TOPHBIX BHIPAOOTOK?

B kakux ciydasx NpUMEHSETCS NMUTAHUE IOA3EMHBIX YYAaCTKOB AJIEKTPOIHEPIUEH uepe3
CTBOJI M B KaKUX yepe3 Mmyp(bl 1 CKBAKUHBI?

KakoBo HazHaueHue 1eHTpalbHbIX Noa3eMHBIX noacTaniui (LI1IT) u kakum criocobom oHU
MUATAIOTCS OT IIaBHBIX MOHU3UTENbHBIX noAcTanui (I'TIIT)?

KakxoBo Ha3HaueHHE MOA3EMHBIX BBHICOKOBOJIBTHBIX PACHpPEIEIUTEIbHBIX ITyHKTOB, KaK OHU
KOMIUIEKTYIOTCS, TJIE U B KAKUX CIIy4asX UX YCTaHABIMBAIOT?

UTo MOHUMAIOT MO/ KOMIUIEKTHBIMU BBICOKOBOJBTHBIMHU PacHpeNeIUTEeIbHbIMU YCTPONCT-
BaMH, U3 KaKUX y3JIOB OHU COCTOSIT, KAKOB MPHUHLMII UX JEUCTBUS U JJI KaKuX LieJedl OHu
IIpeIHa3HAYEHBI?

Kakue THIBl KOMIUIEKTHBIX BBICOKOBOJIBTHBIX PACIpPENEIUTENBHBIX YCTPONCTB YyCTaHAaB-
nauBarotT Ha LIITIT u PIIIT-6?

Kaxkue Turbl nepeABM>KHBIX TpaHC(HOPMATOPHBIX MOICTAHIIUN MPUMEHSIOT I TUTaHUS
Kakne Mmapku OpOHMpPOBAHHBIX KOOE€Nel MPUMEHSIOT B MIAXTHBIX YCIOBHAX M KaKOBa
00J1aCcTh UX TPUMEHEHUS?

Kaxune mapku ru0kux kabeneil MpUMEHSIOT B MIAXTHBIX YCIOBUAX, KAKOBBI UX KOHCTPYKIUU
1 00J1aCTh MPUMEHEHUS?

[TouemMy B mIaxTax, OHacHBIX MO ra3y M MbUIM, HE JOMYCTUMO IMPUMEHEHHE Kabeleh c

AJTFOMUHUEBBIMU JKUIaMU?
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98.

99.
100.
101.

C kaxkod LeNbI0 MPOM3BOIAT PacdyeT M MO KAKUM MapaMeTpaM BbIOMpPAIOT U MPOBEPSIOT
IaxTHeIe kabemu?

C Kako# 1enbo MPOU3BOAAT pACU€T TOKOB KOPOTKOI'O 3aMbIKaHHUS?

Kakumu cpenctBamMu  3aluThl  OT  TMOPAXKEHHUS] 4YEJIOBEKA AJIEKTPUUYECKUM  TOKOM,
MOKAPOTYIICHUS] U TPEIOTBPAIICHUS BO3MOKHOCTH BO3HHMKHOBEHHS B3PBIBOB U TOXKapOB
JOJKHBI OBITH 000PYI0BaHBl HU3KOBOJIBTHBIE PACIIPEICTUTEIbHbIC TyHKTHI?

Yto Ha3BIBAETCA SHEPrOCUCTEMOM, ANEKTPOCHAOKEHHEM U CUCTEMOM AIIEKTPOCHAOKEHUA?
[ToueMy nepenaya 3JIEKTPOIHEPTUU HA PACCTOSIHUE MTPOU3BOIUTCS BBICOKUM HaIpsKeHUEM?
Kaxkue cymniecTByOT CUCTEMBI 3JIEKTPOCHAOKESHHUS IIaXT?

Uto nmoHUMaeTcs o1 TITy00KUM BBOJOM?

Uto Ha3bIBaeTCs HSJIEKTpUYECKOW cTaHuued, mnonacraHuuei? Kakue Bam wu3BecTHbI
3JIEKTPUYECKNE CTAHLIUU U TOJACTAHIINN?

Uto moHMMAaeTcs TOA BO3AYIIHOW W KaOCNIbHOW JHMHUSAMH W KaKOBO MEXIAYy HUMU
MPUHLMIIAAIBHOE pa3iuuue?

[To kakuM mapameTpam MPOU3BOAUTCS PACUET BO3AYIIHBIX U KabenpHbIX JIDIT?

Jlate  ompeneneHuss  ceTe, ¢  HW3OJMPOBAHHOW  HEHTpanplo  TpaHchopmaTopa,
TJTyX03a3eMJICHHOU U ¢ 3 (HEKTUBHO 3a3eMJICHHOW HEUTpasibio TpaHchopmaTopa?

Kaxoil nponecc Has3piBaeTcs KOPOTKHMM 3aMblkaHueM? KakoBbl IpUYMHBI BO3HUKHOBEHUS
KOPOTKOTO 3aMbIKaHUs?

Kaxkue notpebutenu coriacuo [1Y3 u maxrt, B 4acTHOCTH, OTHOCSTCS K | kareropuun?

Kakue norpeburenu anexkTpodnepruu cornacHo [1YD u maxrt, B 4aCTHOCTH, OTHOCSITCS KO 2
KaTeropuu?

Kakne morpebutenu snexTpo3nepruu cornacHo [1YD u maxrt, B 4aCTHOCTH, OTHOCATCS K 3
Kareropuu?

Ha xakue kaTeropuu AeysTcs IPUEMHUKH JIEKTPOIHEPTrUu coriacHo [1YD?

JlocToMHCTBA U HEAOCTATKU BO3YIIHBIX U KaOEIbHBIX JIMHUI.

Jlnga kaxoil rpynmsl 3yieKTponpueMHUKoB IIYD mpenycmarpuBaioT TpeTUil HE3aBUCHUMBIN
B3aUMHO PE3EPBUPYIOIINNA UCTOYHUK MUTAHUSA?

Kakue motpebuTenu »neKTpOIHEPTUU MAXThl JOKHBI 00ECTeYrBAThCSl MUTAHUEM OT ABYX
HE3aBUCHUMBIX B3aMMHO PE3EPBUPYIOMIUX HCTOYHWKOB IMHTAHHWS M KaKOB TIEPEPHIB HUX
3JIEKTPOCHAOKEHUS IPU HAPYIIEHUH MUTaHUSI OJJHOTO U3 UCTOYHUKOB?

KaxkoBbI rinaBHbIE 3JIEMEHTBI BO3IYITHOW TUHUU AnekTpornepenayn (JISII)?

Kaxkue npoBona npumenstoTcs g Bo3aywHeix JIDII n kak oHn MapkupyroTcs?

Kaxum o0pa3zom pacnonaraiorcsi U Kpensarcsi MpoBojia Ha ONopax JIMHUU 3JIEKTporepeiadn u

Kakue OBIBAIOT OTIOPHI?
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102. [ys xkakux MoTpeOUTeNei MaxThl JOJKHO OBITh MIPEIyCMOTPEHO PE3ePBHOE MUTAHKE?

103. Ins xakux Lenel Npou3BOIAT pacueT TOKOB KOPOTKOIO 3aMbIKaHUs?

104.
105.

106.

107.

13 xakoro Marepuaia U3roTaBIMBaIOT IIKHBI U 10 KAKUM ITapaMeTpaM UX BbIOMparoT?

N3 xakoro Marepuana M3roTaBlIMBaIOT M30JSTOPHI U MO KAKUM MapaMmeTpaM UX BbIOMparoT?
Kax mapxupyrorcst u305TOophI?

Jlniga  Kakux Lenaedl  NPUMEHSIOT  BBICOKOBOJIBTHBIE — NPEAOXPAHUTENH; KAaKOBBl  MX
OTJIMYUTEIbHbIE OCOOCHHOCTH?

Kak o0o3HauaroTcs Ha SJIEKTPUYECKUX CXEMaxX MAacisHbIE BBIKIIOYATENIM M MO KAaKUM
napaMmeTpam ux BblIOHMparoT?

ITpunoxxenue 1

BapuaHTbl KOHTPOJIbHOI PadOTHI

Homepa

Howmepa BonpocoB damMmus, UMs, OTYECTBO

BapUaHT
OB
Homepa
n/m

01 1,9, 17, 29, 50,64,86,100 01 |AckapakoB TuMyp AHATOJTLEBUY

02 2,10, 18, 30, 44,58,73,102 02 |benoB ®enop BukropoBuy

03 3,11, 19, 31,54, 65,80,92 03 |bypnakos Jlenuc I'eoprueBud

04 4,2, 20,32,56,72,77,97 04 |BepecoBoii IBan AnekcaHapoBHY

05 , 13, 21, 33, 41,56,74,80 05 |l"ansHoB Anekcanap BaneHTnHOBHY
14, 2

5
06 6, 14, 22, 34, 64,73,79,81 06 |dy6poun Kupumut EBrenpeBud
07 7,15, 23, 35, 42,78,96,104 07 |Kepun Anekceit CepreeBud

08 8, 16, 24, 36, 44,52,68,81, 08 |KyBmmHOB Asnekceit AleKcaHIpOBHY

09 7, 16, 25, 37, 56 ,85,99,105 09 |Kynyuakos Basentun Oneropuy

10 2,9, 26, 38, 46,54,67,75, 10 |KydenoB Anekcanap BacuiabeBud
11 1, 15, 27, 32 ,55,61,78,101 11  |Jloxkun Poman AnapeeBuy

12 3,14 ,28, 33,55,63,76,91 12 |Maseun Anekcanap AJIGKCaHIPOBUY
13 4,10, 17, 35, 60,73,83,90 13 |Mutproxun Arnpeii EBrenbeBud

14 8, 11, 20, 42, 48,50,65,86 14 |OBuapenko HUrops CepreeBud

15 6,13, 22, 43, 43,52,72, 15 |Pemernukos Jlenuc JIbBoBUY

16 5,12, 19, 40, 48,90,100 16 |CaranakoB Anekceri BukropoBuu

17 4, 16, 20, 31, 54,55,70,98 17 |Cepaner Bianucias BiagumupoBud
18 8, 14, 27, 58, 46,67,77,87 18 |Tapacos Cepreii FKOpbeBuu

19 6, 13, 28, 36, 45,51,75,91 19 |XoxnoB Buranuit Muxaiinosuu

20 5,12, 20, 42, 31, 54, 98, 20 |IlecraxoB Anexkceit ['meboBru

22



