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1. Henu ocBOeHMS M CHUIITIUHBI

Ilenu ocBoeHUS AMCUMILTUHBL: (OPMUPOBAHUE y OOYyYarOMIMXCSA 3HAHUN O MpPUH-
LMIaX OPraHU3aldd M TEXHUYECKOM peanu3aluy peJeHHOW 3allMThl U aBTOMAaTHU3alMHU
ANEKTPOIHEPIeTUYECKUX CHUCTeM; (POPMUPOBAHKE 3HAHUI 00 OCHOBHBIX MPUHIHUIAX BbI-
MOJIHEHUS 3aIllUT, KaK OTACJIbHBIX 3JIEMEHTOB, TaK U CUCTEMBI B ILIEJIOM, a TaKXKE OCHOB-
HBIX ITOJIOKEHUH 10 pACYETy CUCTEM PEJIEHHON 3alIUThI.

B pesynbrare ocBoeHUs JaHHOW JUCIHUILTAHBI 00ECIIeYrBACTCS TOCTHKECHUE EIeH

1, 3, 6 u 7 OCHOBHOW 00pa30BaTEILHOMN MPOTPaMMBI «DJIEKTPOIHEPTETUKA U IIICKTPOTEX-
HUKaY:
— BBIIIYCKHUKU OyayT 00Ja1aTh OOIIEeHayYHbIMU U UHXKEHEPHBIMHU 3HAHUSMU, [IPaKTHYe-
CKMMH HABbIKAMHU M YHUBEPCATBbHBIMU KOMMETEHIUSMHU, TAPAHTUPYIOLUIMMU BBICOKOE Ka-
YeCTBO UX MOJTOTOBKU K MPOGECCHOHATBHON JESTENILHOCTH B 00IACTH IEKTPOIHEPIeTH-
KM U JIEKTPOTEXHUKH);
— BBIIYCKHUKU CTaHYT FTapPMOHMYHO PAa3BUTHIMHU JIMYHOCTSIMHU, JIUAEPAMH B KOMAHJIHON
paboTe, rOTOBBIMHE JICHCTBOBATH U TTOOEKIATH B YCIOBUSX KOHKYPSHTHOM CPEIbI;
— BBINYCKHUKU OyIyT IEMOHCTPUPOBATH CIUIOYEHHOCTh U MPHUBEPKEHHOCTh BOCIUTAH-
HOW B YHHBEPCHUTETC KOPIOPATHBHOW KYJIbType CBOOOJBI M OTKPBITOCTH, MHTETPALIUU
aKaJeMUYeCKUX I[IEHHOCTCH W TMPEIINPHHUMATEIBCKUX HJICH, COOIOJICHUIO Mpodeccro-
HaJIbHOM 3THKHU U COLIMAIbHON OTBETCTBEHHOCTH;
— BBIIIYCKHUKHA OYyAyT IEMOHCTPUPOBATH CTPEMJICHHE M CIOCOOHOCTh K HENPEPHIBHOMY
00pa30BaHMIO, COBEPIICHCTBOBAHUIO U MIPEBOCXOJICTBY B MPOGECCHOHANBLHOM cpesie uepe3
ydactue B Ipo(eCCHOHATBHBIX COOOIIECTBAX, OCYIIECTBICHINE HACTABHUYCCKOW M PAIHO-
HaJIM3aTOPCKOM JESITENIbHOCTH.

2. MecTo aucuuninnsbl B cTpykrype OOITL

JlMcuuIuInHa OTHOCUTCS K TPO(ECCHOHATIBHOMY IIMKITY 0a30BOM 4acTH MOIYJIS ISt
npoduneit: «PeneliHas 3amMTa M aBTOMAaTHU3alMs 3JIEKTPOIHEPIETUUECKUX CUCTEM»,
«DNEKTPUYECKHE CTAaHIIUNY, « DNEKTPOCHAOKEHHE TPOMBILIUIEHHBIX NMPEANPUATHINY, «BbI-
COKOBOJIbTHBIE 3JIEKTPOIHEPreTHKa U 3JIEKTPOTEXHHUKA», «DJIEKTPOIHEPreTUUYECKHe CH-
CTEMBI U CETH.

Jlj1g yCTIeTHOTO OCBOEHMSI TUCHUIUIMHBI CIYIIATENI0 HE0OX0IUMO:

3HATh:
MeTOJIbl perieHus U depeHIaTbHbIX YPaBHEHUH; 3aKOHbI 3JIEKTPOTEXHUKH; OCHOBHBIE
CHJIOBBIE DJIEMEHTBI IEKTPUYECKUX CHCTEM; KOHCTPYKTUBHOE MCIIOJHEHUE CHHXPOHHBIX
MaIIVH U MIPUHIINI UX pabOThI;

yMeTh:
COCTaBJISTh CXEMbl 3aMEIICHUs JJIEMEHTOB HHEPrOCUCTEMBl U PACCUUTHIBATh HX
MapaMeTpsl, COCTABIIATH IS IPOCTEUILINX CXEM YPAaBHEHMSI IEPEXOHOTO IIPOLIECCa;

HMeTh ONbIT:
pacuera TOKOB M HaIPsDKEHUH JUIS IPOCTEHIINX CXEM B YCTAaHOBUBLIEMCS U IEPEXOJHOM
pexXHUMax.

Jucuumuze «PeneifHas 3amuTa U aBTOMAaTH3alUs DJIEKTPOIHEPreTUYECKUX CH-
crem» npenmectsyeT ocsoenue nucuuiuind (IIPEPEKBU3UTEI):
b1.BM4.7 DnexTpudeckrue MalluHbI,
b1.BM4.10.1 DrieKTpodHEePTreTHIECKHUE CUCTEMBI B CETH.



Conepxkanue pa3aeioB AUCHUIUIMHBI COTJIACOBAHO C COJEPKAHUEM JUCIUILINH,
n3ydaembix napamiensno (KOPEKBU3UTHI):
b1.BM4.11.1 Dnextpuyeckue CTaHIIMK U MOACTAHIIUH,
b1.BM4.11.3 BriCOKOBOIBTHASI UMITYJIbCHASI SHEPTETUKA U DJICKTPOHUKA.

3. Pe3yﬂbTaTLI O0CBOCHUSA NUCHHUIIINHBI

B cootrBerctBumn ¢ TpedoBanusimu OOIIl ocBoeHME NUCHMILIMHBI HANpaBiIEHO Ha
(GopMHpOBaHKE Y CTYJCHTOB CIEAYIOIUX KOMIETEHIMH (pe3yabTaToB 00y4eHus), B T. Y.
B cooTBeTcTBUU ¢ PI'OC

Tabmauma 1
Cocrapisilomue pe3yabTaTOB 00y4eHusi, KOTOpbIe OyAyT NOJIy4eHbl IPH U3YYCHUHU
JAAHHOM AU CUMILTHHBI

Cocrasasomue pe3y/ibTaTOB 00y4eHuUs1
PesyabraTsl
o0y4eHust Baagenune
Kon 3HaHudA Kon Ymenust Kon ONLITOM
OCHOBHBIC  HAlIPaBJICHHS CAMOCTOSTENbHO AHA-
unocodum, - meroapt  u JIM3MPOBATh  COLMAID-
mpuémbl  uocohckoro HO-TIONUTHYECKYIO  H TCCKOr
aHanm3a npobiieM; oc- HAy4HYIO JIHTEPATYY; Bscn e -
HOBHBIC  3KOHOMCPHOCTH IUTAHMPOBATh H  OCY- o er)auuu' o
passutus Poccun u eé LLCCTRISTD CBOIO Ha]&’n oue;nm o
3.1 poTh u Heropnn enone V.1 ACATCIIBHOCTE € yHe- | g HOMHYECKHX IIOKa
EI_. HECTBA H B COBPEMEHHOM 1 “ | rom Pe3yIbTATOB 1 . S o
MHUpE; JIEKCUYECKUH MH- 3TOr0 aHAIM3a PElaTh e OI%’I)GKTaM
HUMYM HMHOCTPAHHOI'O NPAKTUYECKUE 3a/1auu RS-
s3pIKa o0uIero u mpodec- AKOHOMHYECKOIo p
CHOHAJIBHOTO  XapakTepa, XapakTepa B cdepe ACATCIBHOCTH
OCHOBHBIE TOJIOKEHUSI npodeccHoHaBHOM
9KOHOMHYECKOW HAYKH; IEATEILHOCTH;
;
P1. .
OCHOBHBIX ~ MOHATHH |
[IpUMEHSTH COOTBETCTBYIOLIHE T'y-
cozilep)KaHMe  KJIaccHde-
MaHHTapHbIe, COLUAIBHO- 9
CKHX pa3lesoB BBICIIECH
9KOHOMHYECKHE, MaTEMaTHYECKHE,
MareMaTHK{  (aHaJUTHYC-
€CTeCTBEHHOHAYYHBIE U HH)KEHEPHBIC M N [PUMEHSATH  METOJBI METOJIOB  Marema-
CKOHf TeOMETpuH, JIMHEH-
3HAHHsl, KOMITBIOTEPHbIE TEXHOJIOTHI Hoii arreGpst, bdepen MaTeMaTHYECKOro THYECKOro u (usnu-
JUISL pELlieH st 3a/1a4 pacyéra u aHa- pbl, X P aHanM3a MpH  [POBe- YECKOro MOJIEINPO-
N 3.1 UHABHOTO M MHTErpaiihb- | vy | -1 B
JIM3a 9MeKMPUYECcKUX yCmpoucms, 1. . 1. | menmn HayuHBIX WHC 1. | Banms  pexumos,
HOTO WCYHCIICHHS, TEOpHUii 2
00beKmos 1 CUCmeM. 2 2 CIIEJIOBaHUI U pelle- 2 MPOIIECCOB,  COCTO-
BEPOATHOCTH,  MaTeMaTh- HUH TIPUKIATHBIX STHUH 00BEKTOB
YecKou CTaTUCTHKH, P
. 3ama4 B mpodeccro- JIEKTPOIHEPTETHKH
GYHKUMIE  KOMIUIEKCHOTO .
HaJIbHOH cepe 1 DJIEKTPOTEXHUKH
[EPEeMEHHOTO ¥ YHCJICH-
Hble METOABl  PeIICHHUs
anreObpandeckux u gudde-
PEHLUANbHBIX ypaBHEHHI)
OCHOBHBIX (uzHUEeCcKuX BBIABJIATH usme-
SBJICHHI U 3aKOHOB MeXa- CKYIO CYIIHOCTE SBJIC- anammsa  (uinde-
HUI W TPOLECCOB B .
313 HHMKH,  OJICKTPOTCXHMKH, | V.1, 1 npon B.1. | ckux sBnennii B
L OpraHMYecKol W Heopra- 3 YCTPOHCTBAX  pasiid- 3 DIEKTPHIECKUX
HIYECKOH XHMHH TerIo- HOH dusueckoit yeTpoiicTsax, 00b-
TEXHUKH, ONITHKH, STEPHON TPHPOXEL M BBIIOJ- eKTaX M CHCTEMaX
(u3MKK 1 MX MaTemMaTHye- HATD  IIPUMEHUTEIBHO
CKO® OMUCAHME K HHM IPOCTHIE TEX-
HHUYECKHE PacyueThl




IIPOBOAUTH  DKCHOEPHU-

THUITOBBIX CTaHJapPTHBIX MEHTBl MO 3aJaHHBIM aGoTh ¢ hUGODa
pHOOpOB, YCTpOIICTB, METOJMKaM C Iocie- fa W ou vera IfOBKaI;/IH
ammapaToB, MPOrPaMMHBIX nyromieil  00paboTkoit s )Z;KCHCPI/IMSH-

3.4.] CPCACTB,  MCIIOJb3YeMbIX V4. | u ananmsom pesymsra- | B4 TATBHBIX | HCCIETO
pH HePUMEHTaIbHBIX TOB B 00JNAcTH 3JIEeK- o
9KCIIEPUMEHTAIT 1 o obmactn omek- | 1 -~
HCCIeIOBaHHUAX TPOIHEPTeTUKH u
JJIEKTPOTEXHUKH
. JKCIIePHMEHTAITb-
P4
YMeTh MIaHUPOBATh U IPOBOIUTH He( HBIX HCCIICIOBaHMIT
TaJIbHBIE UCCIIEIOBAHNS, CBA3aHHBIE C aHAJIN3UPOBATh Hayd- PeXUMOB  PabOTHI
OIIPEJIEJIEHUEM TIapAMETPOB, XapaKTef| HO;;‘?XHH%CKYIO TEXHUYECKUX
SIHHSL 91eKmpo060py0osanusl, 06veKm| UHQOpMaALHIO,  H3Y- CTPOHCTB U 00B-
271eKm, oanf Zemlfi?; U 91eKMpOomexHi OCHOBHBIX MCTOJIOB SKCTIC- 9aTh OTCYECTBEHHEIN 1 ZK;EB 9JIEKTPO:
T'npongb D,al;lﬂble U JI€1aTh Bﬁsomﬂ DHMCHTATIBHBIX - HCCIEA0- 3apyOexKHBIHA OIBIT 110 DHEPreTUKU U 31111210
3.4 BaHNH OOBEKTOB M CHCTEM | Y 4 B4
4. 4. | TemaTHke HccienoBa- 4. | rporexuukm; Mare-
JJEKTPOIHEPTETUKH u . o
2 p P R 2 HRAS, ITaHUPOBATH 2 MaTH4YecKoi obpa-
SJICKTPOTEXHIIKH, OKCIEPUMCHTBI 1 0OTKH pe3yJIbTaTOB
pelICHUs  ONpCAC/ICH- u COCTaBJICHUS
HOM 3amaun mpodec- HAY4YHO-
CHOHAJIBHOW JIESATElb- TEeXHHYECKHX OTde-
HOCTH TOB
pacCUHTHIBATh  PEXU-
MBI paboThI BIEKTPO- HCIOJIb30BAHUS
He eHTADMSL st SHEPreTUYECKUX u NPHUKIAJHBIX  [IPO-
emzzyli 33;;1 DOCKTHO JJIEKTPOTEXHHUYECKHX rpaMM M CpeICTBa-
Ir)o u uccneuosaTsnbcxoro YCTQHOBOK Pa3IN4yHO- MH aBTOMAaTU3MPO-
TO Ha3HAYeHHs, Ompe- BAHHOIO IPOCKTH-
3 xapakrepa B cdepe Ipo- N B
o JIENATh COCTaB 000py- poOBaHHS IIpU pe-
5.1 | deccuonanbHoli gesrens- | 5.1 5.1
HOCTH 110 SICKTPOSHEPTe JIOBaHUS M €ro mnapa- LICHUH  HHXXCHep-
THKE 1 IeKT OTTg))(HHKep METpPbI, CXEMBI JJICK- HBIX 3a/a4  3JICK-
P TPOIHEPTeTUUECKUX H TPOIHEPIeTUKH U
PS5. Tlpumensits coBpementbie METO-
N JIIEKTPOTEXHUUECKHUX UMEKTPOTEXHUKH
ZbI M MHCTPYMEHTbI IPAKTHECKOH oGBEKTOB
HHXEHEPHOH JesTeTbHOCTH TIPH
CLICHUH 3a/1a4 B 00NIaCTU 21€eKmpo-
paHe eemulil I71eKmpomex: ukf OCHOBHbIX CTOCOG0B Bbl- NPUMEHEHHS €O
: TRTREY ] HUKU. -
P P A0OTKH IIEKTPOIHEPTUH; QIHOHAIBHO HCIIONb- P
BPEMEHHBEIX  METO
TEXHOJOTHU IPOM3BOJCTBA 30BaTh CBIPBEBBIE, HEB 30260k
JNIEKTPOIHEPTHH HA TEILIO- SHEPreTHYECKUE u ec copmpaﬂe o
BBIX, aTOMHBIX, THAPABIH- v Jpyrue BUIBI pecyp- E Geygraromnx P u
35.2 | ueckux, BETPSHBIX OJIEK- COB Ha dyeKTpodHep- | 5.2 P
5.2 SKOJIOTUIECKH
TPOCTaHLUSAX; HETPaHIIH- TETUYECKOM U  3JIeK- GHCTRIX  TEXHOIO
OHHBIC U BO30OHOBJIIEMbIC TPOTEXHHYECKOM S —
HCTOYHHKH DJIEKTPOdHEP- IIPOU3BOJICTBAX A TCKTDODHCIHEL
ruu P P
HCTIOB30BaHUS
HPUMEHATh  KOMIIBIO-
COBPEMCHHBIX TeX-
OCHOBHBIX METOJIOB, CIIO- TEPHYIO TEXHHKY H HIMECKHX CPEACTBa
3.8. | COOOB M cpeicTs momyde- | y g | MHPOPMAIMOHHBIE B8 | u Q)oprfl)auHOH-
1 HUS, XpaHeHHs W mepepa- | q TEXHOJIOTHH B CBOeH 1 HBIX TeXHOTOMH B
P8 60TKM HHMOPMAIU npodeccHOHAIBHOM -
’ . NEeATENLHOCTH P
Hcnonb3oBaTh HaBBIKH YCTHOM, obnactu
IIMCbMEHHOW ey, B TOM YHCIIe Ha
apryMEHTHPOBaH-
HMHOCTPaHHOM SI3bIKE, KOMITBIOTEPHBIE
HOTO TNHCHEMEHHOTO

TEXHOJIOTHH TSl KOMMYHHKALIUH,

. H3JIOKEHUS co0-

MPE3CHTALNH, COCTABIICHHUS OTYETOB JIOTHHECKH BEpHO, cTROHHON  TodKH

uvo6mer-ra TEXHUYECKOI HHOpMAIH- rOCYIapCTBEHHOTO  SI3BIKA, apryMeHTHPOBaHO M 3pEHHS; HABBIKAMH

¢ii B OGMIACTSX 21EKMPOIHEP2eMUKYL U MOpalbHBIX,  NPABOBBIX, SCHO CTPOHUTH YCTHYIO nybmmaHOH  pewn

. >

SREKMPOMEXHUKY. 3.8. | KYJIbTYPHBIX M OTHYECKHX | Yy 8 | M IHCbMEHHYIO Pedb | B8 | aprymenramum,

2 HOpPM, MPHHATHIX B pas- 2 TOTOBHOCTBIO K HC- 2 BEJICHMS JWCKYCCHH

IMYHBIX  cdepax  obie-

CTBCHHOM YKH3HU

II0JIb30BAHUIO OJHOIO
nu3 HMHOCTPAHHBIX
SI3BIKOB

U TIOJIEMUKH, TIpaK-
THYECKOTO aHAIIN3a,
JIOTUKU Pa3IU4HOTrO
polia paccyxaeHUH;
HaBBIKAMU  KPHTH-
YECKOro  BOCIIPHSI-




TS HHPOPMaAIUH

B pe3ynbrare ocBOeHMs AUCHMILIUHBI CTYI€HTOM JOJKHBI OBITH TOCTUTHYTHI Clie-
JYIOIUE Pe3ybTaThl:

Tabnuua 2
Iliianupyemblie pe3yabTaTbl 0CBOCHUS IUCHHUILIHHBI
Ne i/ Pesyabrar
P1 [IpuMeHATh 3HaHUSI O COBPEMEHHBIX CpPEACTBAX PENEHHOMN 3alUThl U aBTOMATH-

KW IJ11 pCIICHUS 3a4a4 ITOBBIIICHUS HAAC)KHOCTHU pa6OTLI OHEProCucTtcM B
HOPpMAJIbHbIX U aBapPIfIHLIX PEKHUMaAX.

P4 YMeTb IITaHUPOBATh U MMPOBOJNUTH SKCIIEPUMEHTAIIBHBIE UCCIICIOBAHUSA, CBS-
3aHHBIE C MOCTPOSHHEM H ()YHKIIMOHUPOBAHHEM OCHOBHBIX THIIOB YCTPOHCTB
peJIeHOM 3alUTHI.

P5 YMeTh BBIOpaTh U pacCcUUTaTh YCTPOIMCTBA 3aIIUTHI U ABTOMATUKU JJIs1 OTJENb-
HBIX 3JIEMEHTOB 3HEPrOCUCTEMBI U IPOAHAIU3UPOBATH UX [TOBEAEHUE TIPU
BO3HUKHOBEHUM aBAPUNHON CUTYallUU B SJHEPTOCUCTEME.

P8 Hcnonk30BaTh COBpEMEHHBIE TEXHUUECKHE CPEICTBA U KOMITBIOTEPHBIE TPO-
rpaMMBbl JUIsl KOMMYHHMKAIMH, TPE3E€HTALUN, COCTABICHUS OTYETOB.

4. CTpyKTYpa M cofiep:KaHue JMCIHUIIIHHbI

1. O6uue cBegenusi o pesieitnoii 3amure. I3mepurtenbHbie npeodpa3oBaTeiu TOKA U
HANPSZKeHHUs B cXeMaXx pesieliHOM 3alUThI.

Haznauenune P3, tpeGoBanus k P3, koapuuueHTsl Ha€KHOCTH, YyBCTBUTEIBHO-
ctu. [ToBpexeHuss 1 HeHOpMaJbHbIE PeXUMBI paboThl B DOC U MPUUUHBI, UX BBI3BIBAIO-
Iue.

Ha3nauenue tpaHcdopmaTopoB Toka. IIpuHIMIT JeWCTBUS, KOHCTPYKTHBHOE
BbInoJHEHHe. OcoOeHHOoCcTH pPadOTHl TpaHCHOPMATOPOB TOKA B CXEMax pelerHOn
3alUThI, MOIPEIIHOCTH. BBIOOp TpaHCPOpPMATOPOB TOKA Ul CXEM peleHHON 3alluThl.
CxeMbl BKIIIOYEHHsI TpaHC()OpPMATOpPOB TOKAa W TOKOBBIX pejie: cXeMa IOJHON 3Be3bl,
CXE€Ma HEMOJIHOM 3Be3/bl, cXxeMa BKJIOYEHHS Ha pa3HOCTh TOKOB JBYX (a3, cxema
TPEyroJibHUKa, (DUIBTP TOKOB HYJIEBON MOCIIEOBATEIILHOCTH.

Haznauenue tpanchopmatopoB HanpskeHus. [IpuHuun geicTBysi, KOHCTPYKTUBHOE
BBIMIOJIHEHUE, THUIIOBbIE CXeMbl coequHeHus. [lorpemHocTH  TpaHCPOPMATOPOB
HanpspkeHus. BpiOop TpaHchopMaTopoB HampspKeHUS s pesieHOM 3alluThl, HX
IIPOBEpPKaA.

Jlabopamopuvie pabomul
1. Bgexgenue B mabopatoputo.

Hpaxmuttecxue 3AHAMUA




1. Pacuer pabouux toxkoB u TK3 B pacnpenenurensHoit cetu 10 KB, pacuer mpe-
JeJIbHON KPaTHOCTH.
2. BbIOOp U3MEPHUTEIBHBIX TPAHCPOPMATOPOB TOKA.

2. IpuHIUNBI TOCTPOEHUSI 3AIIUT, (PMKCHPYIOUIUX OTKJIOHEHUE KOHTPOJUPYeMOii
BEJIMYUHBbI: TOKOBbIH, TOKOBBI HANIPABJICHHBbIN, TUCTAHIMOHHbIH.

TokoBBIE CTyIIEHUYAThl€ 3allUThl: TOKOBBIE OTCEYKH, MAKCHUMajbHas TOKOBas
3amuta (TO, MT3). IlpuHuun BHINOIHEHMSI, pacuyeT NapaMeTpoB, NMPUMEPHI CXEMHBIX
pemienuid. OOmias OIEHKAa TOKOBBIX CTYIEHYATBhIX 3alllUT, OOJACTh MPUMEHEHHS.
[Tpumepsl BBITIOTHEHUS MAKCUMAIBHBIX TOKOBBIX 3amuT. Pacder mapamerpoB. O0macTh
IIPUMEHEHHUsI, JOCTOMHCTBA M HEIOCTaTKM MAaKCHUMAJIbHBIX TOKOBBIX 3amuT. MT3 ¢
00paTHO 3aBUCUMON XapaKTEPUCTUKOM.

MT3 ¢ 61okupoBKOi Mo HampspkeHuto. HasHauenune OnokupoBku. Cxema, pacuer
rapaMeTpoB, 00JIaCTh MPUMEHEHUSI.

TokoBbie Hampaienusie 3auuTsl (TO, MT3H), cxema 3amutel. Vi3mMeputenbHbie
OpraHbl 3alIUThl, THAYKIHOHHOE U TIOJIYITPOBOJHUKOBOE pesie MOIHOCTH. [TpumMep cxembl
MaKCUMaJIbHOM TOKOBOM HampaBJIEHHOW 3aluThl, pacyeT napamerpoB. HemocraTku
3aIIUTHl U BO3MOXHBIE CIIOCOOBI UX ycTpaHeHusi. O01acTh MPUMEHEHHS 3aIUTHL.

TokoBble cTyneHuaThle 3amuThl HylneBod mnocienoBatensHoct (CT3HII) ot
3amblkaHui Ha 3emiito. Biusinue Ha BbimosiHenue CT3HII pexuma pa®oTel HEHTpaliu.
Pacuer napamerpos CT3HII.

Jucranumonnas 3amura. [IpuHiun neicTBus. XapakTEpUCTUKH H3MEPUTEIBHBIX
OpPraHoOB JTUCTAHIIMOHHOW 3amuThl. Pacuer mapameTpoB cpabaThiBaHMs AMCTAHIIMOHHON
3amuThl. CTpyKTypHass cXxema TMOCTpoeHus 3amuThl. [loBeneHue 3amuThl  TpH
BO3HUKHOBEHUU KayaHUW B HHEPrOCHUCTEME, MPUHIHUIIBI BBIMIOIHEHHUS] OIOKHPOBOK OT
kadyanuii. O0JacTh IPUMEHEHUS, JOCTOMHCTBA U HEJIOCTATKHU.

Jlabopamopuvie pabomol
1. Pacder ycTaBOK M IpOBEpKa YYBCTBUTEIHHOCTU CTYNMEHYATOW TOKOBOM 3aIIUTHI
JIMHUM B paguaibHoi cetu 35 kB.
2. Pacder ycTaBOK M MpOBEpKa YYBCTBUTEIHLHOCTH MaKCUMaJbHOW TOKOBOW HampaB-
JIEHHOM 3alUThI IMHUN B KOJIbIIeBOM ceTu 35 kB.
3. Pacuer ycTaBOK JMCTAHIIMOHHOMN 3aIllUTHl JUHUU B cXeMe y4eOHOW Heprocucre-
MbI 220 kB ¢ npumenenuem I1K Mycranr.

Ipakmuueckue 3anamus

1. Pacuer ycraBok CT3 nunuii B panuansHoii cetu 35 kB.

2. Pacuer ycraBok MT3H B cioxHsbIX cetsax 35 kB.

3. Pacuer ycraBox CT3H nunuu B cetu 35 kB.

4. Pacyer ycTaBOK JUCTAaHLIIMOHHOW 3amuThl AByxuenHoi guHuu 500 kB ¢ yuetom
IIPOMEXKYTOYHOM MOAIUTKY.

3. IIpMHUMIBI TOCTPOEHHS 3AIIUT, OCHOBAHHBIX HA CPABHEHHH KOHTPOJIUPYEMbIX
BeJMuMH: A depeHuHaIbHbINA U 11} PepeHInAIBHO-(PAZHBIH.

[IpononbHas u momepeuHas AuddepeHmanbHble 3amuThl. [IpuHIMN neicTBus,
MPUYMHBl BO3HUKHOBEHMSI TOKOB HeOallaHCa, pacyeT [apaMeTpoB cpadaTbIBaHUS,
JIOCTOMHCTBA U HEJIOCTATKH, 00J1aCTh TPUMEHEHHUS.



BricokouactotHas mguddepennuansHo-pasHas 3ammra. [IpuHIUm aeicTBus,
obnacte mpumeHenus. Cxema BY kanarna.
Huddepenunanpras 3amura wuH. [Tpunnun neiictBus. Cxemsl.

Jlabopamopuvie pabomol
1. Pacuer ycraBok nonepeuHoit auddhepeHImaibHON 3auThl TUHUH.

4. 3amuTa OCHOBHBIX 3JIEMEHTOB 3HeprocucremM: JuHU HanpskenueM 110 kB n
BblIIe, TPAHC(OPMATOPOB MAJIOH U CPe/IHell MOIIHOCTH, FTeHePaTOPOB, ABUTraTe€eii.

3ammra JIDII manpspkennem 110-500 kB. Bei6op Tuma 3ammur.

3ammra TpanchopMaTOpoB M aBTOTpaHCPOPMATOpPOB. Buiuel mMOBpexaeHUN U
HEHOPMAJIbHBIX ~PEXUMOB TPAaHCPOPMATOPOB U  aABTOTPAHCHOPMATOPOB.  3ALIUTHI
TpaHcGOpMaTOPOB OT BHYTPECHHHUX MOBPEKICHUIN: TOKOBask oTcedka, nuddepeHImanibpHas
3alIuTa, Ta3oBas 3amuTa. [IpuunHel norpemHocTel qudepeHuaibHoi 3auThl, BBIOOD
TOKa cpabaTeiBaHus. 3anIuTa TpaHCHOPMATOPOB OT BHEITHUX 3aMbIKAHHIA: MaKCHUMaJIbHAs
TOKOBas 3alllUTa, MaKCUMallbHas TOKOBas 3aliuTa C OJIOKMPOBKOH IO HAampsHKEeHUIO,
3aluTa OOpaTHOM IMOCIEA0BATENbHOCTH, 3allUTa OT BHEIIHMX 3aMBbIKaHUIl Ha 3eMIIIO.
3ammra OT meperpy3ok. Pekomennauuu mo BbeIOOpY Tuma 3amuT. CTpyKTypHas cxema
3aluUThl TpaHcpopmaropa.

3amuMra reHepaTopoB. Buibl MOBpeXAEHUH M HEHOPMAJbHBIX PEKUMOB PaOOTHI
reHEepaTopoB. 3allUThl TEHEPATOPOB OT BHYTPEHHHMX MOBPEXACHUN: MPOJOJbHAS U
nonepeyHast 1uddepeHranbHble 3allUThl, 3alIMTa OT 3aMbIKAHUN Ha 3€MJI0. 3aIlUThl OT
BHEUIHUX 3aMbIKaHUI: MaKCHUMaJlbHas TOKOBasl 3allluTa ¢ OJIOKUPOBKOW MO HAIPSIKEHUIO,
TOKOBas  3almiuMTa  OOpaTHOW  IOCIEAOBAaTENbHOCTH,  JUCTAHLMOHHAS  3allUTA.
Pexomenpamuu no BeiOopy Trna 3amuT. CTpyKTypHas CXeMa 3alluThl rTeHepaTopa.

3ammra sneKkTpojBurareneil. Bunubl moBpexaeHu M HEHOPMAIbHBIX PEXHMOB
paboThel 3neKkTpojBUraTened. 3aluTa OT BHYTPEHHUX MOBPEXKICHHH. 3ammra ot
neperpy3ok. Pekomenmanmuu mo BbIOOpY Tuma 3amutT. CTpyKTypHas cXeMa 3allMThI
ANEKTPOABUTATENSL.

IIpakxmuueckue 3anamus

5. Pacuer ycraBok u npoepka uyBctBuTenbHOCTH CT3 Tpancdopmaropa 220 kB no
meronuke HIIIT «OKPA.

6. Pacuer ycTraBOK M MpoBepka YyBCTBUTEIBHOCTH IU(EpEeHINATbHON 3aIlUuThl

tpancopmatopa no meroguke HIIIT «OKPAy.

AHanu3 aeicTBui 3amuT reseparopa 60 MBT nipy pa3nuyuHbIX TOBPEXICHUSAX.

8. Pacuer ycTaBOK M IpOBEpKa YyBCTBUTEILHOCTH 3aIIUTHI OT 3aMBIKAaHUI Ha 3E€MITIO
pOTOpa CUHXPOHHOI'O F'e€HEpaTopa CPEAHEN MOIIIHOCTH.

~

5. ABTOMaTHKAa pacnpe/ie/IUTeIbHbIX ceTeil: aBToMaTHYecKoe NOBTOPHOE BKJII0Ye-
Hue (AIIB); aBToMaTH4Yeckoe BKJIIOYeHHe pesepBa (ABP), aBTomaTH4eckas 4acToT-
Has pa3rpyska (AYP).

ABtoMatnueckoe moBTopHOe BKimoueHue AIIB kak mpocroe m addexkTuBHOE
CPEACTBO TOBBIIIEHUS HAJECKHOCTH HHeprocHadkeHus. IlpuHIUIBI  TOCTpPOCHMA
ycrporicte AIIB. CornacoBanue nericteus AIIB m peneiiHON 3amuThI.



ABTomaTnueckoe BKiIrO4YeHHE pe3epBa ABP. Haznauenue, ocHoBHBIE TpeOoOBa-
HUS, BBIIIOJIHEHUE ITYCKOBBIX OpPraHoB. [IpuMepbl CXEMHBIX pELICHHH.

Haznauenue u ocHoBHbIe npuHIUNb! BeiosiHeHuss AYP, AUP nepBoii u Bropoit
kateropuii. Cxembl AUP u UAIIB.

ABTOMaTHYECKOE BKJIIOUEHUE TEHEpPATOpa Ha MapajulelbHYI0 padoTry. YcioBus
BriroueHus1. Crioco0Ob! BKiroueHus. Pabora ycrporictea YTC-3.

Jlabopamopuvie pabomol
1. Pacuer ycraBok AIIB nunuii 110 kB.

IIpakmuueckue 3anamus

1. Pacuer mapamerpoB AIIB, cornacoBanue aeiictBus AIIB ¢ ycrpoiictBamu P3.

2. Pacuer mapamerpoB ABP, nenutenpHOI aBTOMaTHKH, COTIIacOBaHHE JICHCTBHIA aB-
TOMATHK.

5. Opranuszanus u y4yeOHO-MeTOoAMYECKOe o0ecneyeHue
CaMoOCTOSITeIbHON PadoThl CTYIEHTOB

5.1. Buabl u (pOpMBbI CAMOCTOSATEIbHOM PadOThI

CamocTtosaTenbHas paboTa CTYAEHTOB BKJIIOYACT TEKYIIYI0O U TBOPYECKYIO MpPO-
OJIEMHO-OPHEHTHPOBAHHYIO caMocTosITeNbHY0 padoty (TCP).

Texymas CPC HanpapneHa Ha yriayOieHHe U 3aKperuieHue 3HaHUi CTyJeHTa, pas-
BHUTHE MPAKTUYECKUX YMEHHUU U BKIIIOYAET:

e paboTy ¢ JTEKUHOHHBIM MaTEPUATIOM, IOUCK U 0030p JTUTEPATYPHI U FITEKTPOH-
HBIX UCTOYHHKOB WH(OPMAIIUU 110 HHIWBHUIYATBHO 33JJaHHON TpobiieMe Kyp-
ca;
BBITIOJITHCHUE UHIUBUAYaJIbHbBIX 3a1aHHUH;
W3YYE€HHE TEM, BBIHECEHHBIX Ha CAMOCTOSITENIbHYIO TPOPabOTKY;
MOJITOTOBKY K JIabOpaTOpHBIM paboTam;
MIOATOTOBKY K 3K3aMEHY.

TBopueckas camocTosTeNbHas paboTa BKIIOYAET:
MOMCK, aHAJIN3, CTPYKTYPUPOBAHUE U MPE3EHTAINI0 HHPOpMaIUY;
HCCJIEIOBATENIbCKYIO pabOTy M ydyacTHE B HAyUHBIX CTYJIEHYECKUX KOH(]epeH-
LUSIX, CEMUHApax U OJMMITHAAAX.

IIpumepsI TeM AJ18 CAMOCTOSITEIbLHON PadOTHI.
1. DnekTpoMexaHWYECKHE W3MEPUTENbHBIE OpPraHbl 3alUTHL: pelie TOKa, peje Bpe-
MEHHU, pelie HanpsbkeHns. KoHCTpyKius, NpuHIUN 1eHCTBUS.
2. OwIbTpel TOKOB W HampsDkeHUH o0paTHO# mocnenoBarenbHocTH DTOI,
@®HOII. CxeMbl, TpUHLIMIT JAEHCTBUS.

5.2. KoHTpO/b cCaMOCTOATEJIbHOH PadoThI
OrneHka pe3ynbTaToB CaMOCTOATEIbHONW pabOThl OpraHU3yeTcs CIeAYIoIUM 00pa-
30M:
. 3amuTa Jab0paTOPHBIX pabOT B COOTBETCTBUHU I'Pa()IKOM BBHITIOTHEHHS;



IpeCTaBICHUE PE3yIbTaTOB HHANBUIYAIBHBIX JTOMALIHUX padoT;
OTBEThI Ha KOHTPOJIbHBIE BOIIPOCHI;

OIIPOC CTY/IEHTOB Ha TaOOPATOPHBIX 3AHATHUSIX,

BBICTYIIJICHHE C JJOKJIAJIOM Ha KOH(epeHII-HeAee.

6. CpeacrBa Tekyleil M IPOMe;KyTOYHOM OLEHKH KayecTBa OCBOCHMS TUCHUIINHBI
OneHka KauecTBa OCBOCHMS JAMCUMILIUHBI MPOU3BOJAUTCS IO Pe3yjabTaTaM CIIEIYIOIINX
KOHTPOJIUPYIOIIUX MEPOIPUSTUH:

KonTpoimpyomue MmeponpusaTus PesyabTaTsl

00y4eHus MO
AUCHUILINHE

BrinonrHenue u 3amnuTa 1abopaTopHbIX paboT P4

[Ipe3eHTanuu no TeMaTuKe MCCIEIOBAaHUN BO BpeMs MPOBEACHUSA KOH- P8

(hepeHI-Heaenu

Onpoc CTYA€HTOB Ha MPAKTUYECKUX 3aHATHIX P1, P5, P8

OKk3aMeH P1, P5, P8

JIy1st OLICHKH Ka4ecTBa OCBOCHUS TMCUUILIMHBI TIPU IPOBEICHUH KOHTPOJIUPYIOIIUX MEPO-
MPUATHH IPETYCMOTPEHBI CIIEAYIONINE CpeacTBa (POH OLIEHOUYHBIX CPEJICTB):

o KOHTPOJIBHBIE BOIPOCHI, 33/IaBAEMBIX ITPH BBIOJHEHUH U 3aIUTE J1abOpaTop-
HBIX paboT;

o 331241 ISl CAMOCTOSITEIBHOM PabOTHl HA MPAKTUYECKUX 3aHATUAX (1Mo 35 Ba-
pHUAHTOB),

KOHTpOJIbHAsA pabora (TecT),
BOTIPOCHI, BBIHOCHMBIE Ha SK3aMEH.

Ox3aMeHalMoHHbI Ouier Nel

1. Yto Takoe pexuM 3IeKTpUuYecKUX KauaHui? IlpuunHa BO3ZHUKHOBEHMS TaKOTO
pexuma B DOC. Jlaiite onpeneneHne 3JIeKTpUIecKoro IeHTpa kayanuil. ['padu-
yeckuM crocobom ompenenute mecro DK Ha nunum anuHoM L, ecnum mpu
ACMHXPOHHOM pexume Moy HanpsbxkeHuit Ul =200 kB, U2 = 240 kB.

Jlis Kakoro TUMa 3alluThl BEChbMa BEPOATHO JIO)KHOE cpabaThIBaHUE NMPHU Kaya-
Husx? K ueMy MOKeT MpUBECTH He3alJaHUPOBAHHOE OTKIIIOUYEHUE TUHUN?
Kak npengoTBpaTtuTth HempaBuiibHOE cpadbaTbiBaHue 310 3amuThi? (20 6.)

2. PaccuuTaiiTe TOKM cpabaTbIBaHHMS M BBIJEPKKH BPEMEHH HANpPaBICHHBIX KOM-
wiekToB 3 u 4 MT3H, eciu pabourie TOKM Harpy30K COOTBETCTBEHHO PaBHHI || =
30A, 1) =40 A, Iy =20 A, Iy =10 A. Beiepxku BpeMEHH Harpy30K yKa3aHbI
Ha pucyHke. Beikimrodarens Q otkirouen. (20 6.)
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7. PeliTHHT KauyecTBAa OCBOCHMA AMCIUIIINHDI
OneHka KayecTBa OCBOCHHMS JUCHUMUIUIMHBI B XOJ€ TEKYIIEW M MPOMEKYTOUHOM aT-

TeCTalUU 00YYaIOIUXCSl OCYIIECTBIISIETCS B COOTBETCTBHH ¢ «PykoBoasimumu Marepua-
JIaMH TI0 TEKYIIeMYy KOHTPOJIIO YCIEBAEMOCTH, IPOMEXKYTOUYHOM U UTOTOBOM aTTECTAllU
CTy/IeHTOB TOMCKOr0O TMOJMTEXHUYECKOTO YHHBEPCHUTETA», YTBEPKIACHHBIMH IPUKA30M
pekropa Ne 77/og ot 29.11.2011 r.

B cootBercTBuM ¢ «KaneHaapHBIM IJIAHOM M3YYEHUS AUCIUTLTTHBD):

TeKymas arrectanus (OICHKa KavyeCTBa YCBOCHHsI TCOPETUYECKOTO MarepHajia
(OTBETHI HAa BOIIPOCHI U JIp.) U PE3YJIbTAThl IPAKTUYCCKOM JCATEIILHOCTHU (peIIeHUE
3aj]a4, BBITIOJHEHUE 3a/IaHUM, pelIeHue MPoOJieM U JIp.) TPOU3BOJUTCS B TEUCHUE
cemectpa (oueHuBaeTcs B Oamnax (MakcumanbHo 60 0amioB), K MOMEHTY
3aBEpILIEHHs CeMecTpa CTYJeHT JOJDKEH Ha0paTh He MeHee 33 GaiioB);
POMEKYTOYHAs aTTecTalusl (9K3aMeH, 3aueT) MPOM3BOJIUTCS B KOHIIE CeMecTpa
(ouenuBaetcs B 6amax (MakcumanbHO 40 6anioB), HA HK3aMEHe (3a4eTe) CTYACHT
JOJKEH HabpaTh He MeHee 22 0auioB).

Hrorossriit peﬁTHHF Mo JUCHUIIIIMHE OMIPEACITIACTCA CYMMUPOBAHUCM 6aJ'IJ'IOB, noJry-

YEHHBIX B XOJ€ TEKYIIEHM M MPOMEXYTOYHOW aTTecTanui. MakCUMalabHBIM WUTOTrOBBIN
peittunr coorBercTByeT 100 6aymiaM, MUHUMaNIBHBIN — 55 ©.

8. YueOHo-MeTOoAMUYeCcKOEe M HH(POPMALMOHHOE 00ecnedeHne JUCIUIIIMHBI

OcHoBHas JIuTEpaTypa

1.

2.

3.

Hposn, B.B. mox pen. Peneiinas 3ammra 1 aBTOMaTHKa B DJIEKTPUUECKUX CETSX /
B.B. ox pen. Hdpo3a. — Mocksa: Dueprus, 2012. — 632 c¢.. — JlocTyn TOJBKO ¢
aBTOPU30BAaHHBIX KOMITBKOTEPOB.. — Cxema JIOCTYyIIA:
http://ibooks.ru/reading.php?short=1&isbn=978-5- 904098 21-6

Peneiinas 3amura [DnekTpoHHBIN pecypc] : yueOHoe mocobue / B. H. Komnbes;
HammonaneHblil uccnenoBarenbCkuii TOMCKUN TOJUTEXHUYECKUN YHUBEPCUTET
(TITY). — 1 xomnbrotepusit daitn (pdf; 7.94 MB). — Towmck: Uzn-so TITY, 2011.
— 3arnaBue ¢ TUTYJIbHOrO 3KpaHa. — JlocTyn u3 kopnoparusHoit cetn TIIY. —
Cxema gocryma: http://www.lib.tpu.ru/fulltext2/m/2012/m355.pdf

Peneitnast 3amura. [IpyHIMIBI BBIMTOJHEHUS M MPUMEHEHUS [DJIEKTPOHHBIN

pecypce] : yuebHoe nocodbue / B. H. KonbeB; HanmonanbHbIl MccaenoBaTebCKUi
Tomckuit nmonurexunueckuit ynusepcurer (TIIY). — 1 xommnbroTepHsldt (daiin
(pdf; 3.7 MB). — Tomck: M3a-Bo TITY, 2010. — 3arnaBue ¢ TUTYJIBHOTO dKpaHa.
— DIeKTpOHHasi Bepcus nevyatHo myonukanuu. — JlocTyn U3 KopHnopaTuBHON


http://ibooks.ru/reading.php?short=1&isbn=978-5-904098-21-6
http://www.lib.tpu.ru/fulltext2/m/2012/m355.pdf

4.

cetu TIIY. — Cucremnsie TpeOoBanusi: Adobe Reader.. Cxema pocryna:
http://www.lib.tpu.ru/fulltext2/m/2011/m281.pdf

/JbsikoB, AHaTonui @egopoBud. MukKponpoueccopHasi aBTOMaTHKa U
peJsieliHas 3aluTa 3JIEKTPOIHEPTreTUYEeCKUX CUCTEM : yuyebHoe nocobue / A.
®. [Ibsikos, H. U. OBuapeHko. — 2-e uza.. — Mocka: MAH, 2010. — 336 c.:

JonoHUTeIbLHAS JUTEpPaTypa

1.

2.

Kupeesa, JsibBupa AsnekcaHzpoBHa. PesieliHad 3amyTa 1 aBTOMaTHKA
3JIEKTPOIHEPreTUUECKUX CUCTEM : YUEOHUK /ISl CPEeJHETO
npodeccruoHa/bHOTO 06pa3oBaHus / J. A. Kupeesa, C. A. llpipyk. — Mockaa:
Axagemus, 2014. — 287 c.

AnjgpeeB, Bacunuit AHapeeBud. PesieiiHas 3aliMTa 1 aBTOMaTHUKa CUCTEM
3JIEKTPOCHAbXXeHus : y4eOHUK Ji/1s By30B / B. A. AHzipeeB. — 6-e U3f,, cTep..
— Mocksa: Breicmag mkouia, 2008. — 639 c.

IIporpammuoe o0ecnieuenne u Internet-pecypcesni:

1. [TpodeccnonanbHBIN MPOTPAMMHBIN KOMILIEKC /ISl pacyeTa yCTaHOBUBIIIMXCS

PECIKHUMOB U IICPEXOJHBIX ITPOLECCOB ((MYCTaHr)).

pusix;

2. Internet-pecypcesr: Caiit HITIT «9xpay http://www.ekra.ru/company/

9. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCUUIINHBI

— JlabopaTopHbIe PAOOTHI IPOBOAATCS B CHEIUAIM3UPOBAHHBIX YIeOHBIX 1ab0paTo-

IIPU BBIMIOJHEHUH JIa0OpATOPHBIX PabOT MCHONB3YIOTCS MpodecCHOHATbHBIE TPO-

I'paMMHBIC KOMIIJICKCHI;

— JICKIIMK 4YUTArOTCsA B y‘Ie6HBIX AyIUTOpUAX € HCIHOJB30BAHUECM TCXHUYCCKUX

Cpe/ICTB; MaTepual JEKIHii IpeCTaBIcH B BUe pe3enTaruii B Power Point.


http://www.lib.tpu.ru/fulltext2/m/2011/m281.pdf
http://www.ekra.ru/company/
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IIpuioxenne 1
IIpuMepbl BOIPOCOB BXOHOT0 KOHTPOJIA

1. Kak onpenenuts Tok K3 npu Tpex¢aznoM 3aMbIKaHUK Ha BBIBOJAX TeHepaTopa?
2. Chopmynupyiite nepBbiii 1 BTOpoi 3akoHbI Kupxroda.

3. Chopmynupyiite npuHIUI paboOThI TpaHchopMaTopa.

4. ChopmynupyiTe U MOSICHUTE CYTh TeopeMbl Dyphe.

5. O0BsicHATE MPUHIMIT PAOOTHI CHHXPOHHOTO TeHepaTopa.

ok~

IIpumepbl BONIPOCOB NPOMEKYTOYHOI0 KOHTPOJIS
Kak otctpouts auddepennuanbuyto 3amuty TpanchopmMaTopoB oT Opocka Toka
HaMarHUYMBaHUS MPH BKIIIOYSHUH TpaHcpopmaTopa?
[TosicHuTe MPUHIMIT OTCTPOMKHU OT OpocKa TOKOB Ui quddepeHIaTbHON 3au-
Thbl, BBIIIOJJTHEHHOM Ha AJIEKTPOMEXAHUYECKUX pelie U JJIsi MUKPOIIPOLIECCOPHOU
3aIlUTBHI.
Haiite onpeneneHre MEpTBON 30HbI 3aIIUTHI. J{J1s1 KAKUX TUIOB 3allUT XapaKTepeH
3TOT HEAOCTATOK?
JIj1d KakuXx 3alluT CYIIECTBOBAHUE MEPTBOM 30HbI B IPUHIIUIIE HEBO3MOXKHO?
Kaxue meppl MOXKHO IPUHSATH U1 YCTPAHEHMsI JAaHHOTO HeJocTaTKa?

IIpuioxenne 3
IIpumepsI 3K3aMeHAIMOHHBIX BONPOCOB
[Tpu coOmroneHNH KakuX YCIOBUI TeHepaTop MOJKIIOYAETCS K CETH TPHU
TOYHOHM CHHXpOHM3aIMH. K KakuM HOCIIEACTBUSIM MOXET NPUBECTH HEBBI-
NOJHEeHHe ATHX yciaoBuid? [1lo BpeMeHHBIM JuarpamMmamM MOSICHUTE paboTy
y3J1a OTIEPEIKCHUSI.

Ha pucyHke nokaszaHsl pa3inyHble KOHQUTYpaLuu 3JeKTpUdYeckux cereil. B
KaKUX W3 YKa3aHHBIX CIy4yaeB HalpaBjieHHas MaKCUMallbHas TOKOBas 3a-
IIMTA MOXKET OBbITh BHIMOJIHEHA CEJIEKTUBHOM?

[Toxaxkute npumep (IIpUMEPbI) COTJIACOBAHMS BBIIEPKEK BPEMEHU KOM-

IUIEKTOB 3aILUT JJIs 3TUX CIIy4aes.
OObsicHUTE CYTh MPOTUBOPEUNBOCTH TPEOOBAaHUM K yCTaBKaM, €CIIU CEJIeK-
tuBHass MT3H HeBo3MOXHa.




