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1. HEJIU 1 3AJAYUN OCBOEHUSA IUCHUTTIIMHBI

Leanb aucuMIIMHBI
dhopMupOBaHUE CHCTEMATH3MPOBAHHBIX YINIYOJEHHBIX 3HAHUU B OOJIACTH 3JEKTPUUYECKUX
CTaHIMI U 3JEKTPOIHEPTeTHUYECKUX CHUCTEM, MX CTPYKTYphl U MapaMeTpoB, OCOOEHHOCTEH
MOBEACHHUS, MPUOOPETEHNE aCIUPaHTAMU HABBIKOB UCCIEAOBAHMS IJIEKTPUUECKUX CTAHIIUH,
3JIEKTPOIHEPTETUYECKUX CUCTEM, IJIEKTPUUECKUX CETeH M CUCTEM 3JIEKTPOCHAOXKeHUS. DTU
3HAHMUS TIO3BOJIAT ACMHUpPAHTaM YCICIIHO pemaTh 3aJda4yu B NpodeccHoHaITbHON
JIeSITeJIbHOCTH, CBSI3AHHOM C HAyYHBIMM HCCIEAOBAHUSIMM, IIJIAHUPOBAHUEM pPa3BUTHS,
MPOEKTUPOBAHUEM M OJKCIUIyaTalMel 3JIEKTPUYECKUX CTAHLMH, 3JIEKTPOIHEPTeTUUECKUX
CHUCTEM U UX IIOACHUCTEM.

3anaum JUCHUIIMHBI:

- M3yyeHue Hay4HBIX OCHOB IOCTPOEHMS IJIEKTPOIHEPIETUUECKUX CHUCTEM, TEXHOJOTUN HUX
aHaIu3a M CUHTE3a, MPUHIUMIIOB M METOJIOB pPEAIM3AIMU ONTUMAJIbHBIX TEXHUUYECKUX
pelIeHnid TTPU MPOCKTUPOBAHNHN M (DYHKIIMOHHUPOBAHUU IJIEKTPOIHEPTETUICCKUX CHUCTEM. °
[Tonyyenue 3HaHuii B oOjacty (GyHKUMOHWpOBaHUs TMojacucteM OIC: 3IeKTPUUECKUX
CTAHLIUM, O3JIEKTPUUECKUX CETeH, CHCTEeM »3JeKTpocHaOXeHus. - M3yueHue mnepexoaHbIX
nporeccoB, mporekarommx B O9C uw  ux  ocobeHHocTed. - DopMuUpOBaHUE
Mpo¢eCCUOHANTBHBIX KOMITETEHIIMH 10 wuccienoBaHuio D9C M HX TOJCHUCTEM, METOJIOB
pacueTa M aHaJIN3a PEeKUMOB JEKTPOIHEPIrETUUECKUX CUCTEM U JIEKTPUUYECKUX CETEH, MO UX
yopaBlieHHI0. - M3yueHue aBTomMaTtudeckoro ymnpabieHuss OOC U pelelHON 3alluThl,
ocobeHHOCTel uX (QyHKIIMOHUpOBaHMS. - OBlaJieHUE HaBBIKAMM aHAJIu3a PEKUMHBIX
napaMeTpoB M YCTOMUMBOCTH 3JIEKTpodHepreTuueckux cucrtem. - I[loaroroBka k cpaue
KaHJIUJIATCKOT O SK3aMeHa M0 HAyYHOM CHelaJIbHOCTH.

2. MECTO JUCLMILIMHBI B CTPYKTYPE OBPA3OBATEJIBLHOUN
IMTPOI'PAMMBbI
HucuumuinHa «JIEeKTPOIHEPTeTUKA» BXOAUT B 4YacTh 2. OOpa3oBaTeNbHBI KOMITOHEHT,
broxk 2.1 «AucummiauHel (MOAylu)» ydyeOHoro IuiaHa. JlucuuruimHa Oasupyercs Ha
JUCUUIUIMHAX HAIpPaBJIEHUS MOATOTOBKU «JIEKTPOIHEPreTUKA M DIEKTPOTEXHHUKAY,
BXOJSIIIUX B OCHOBHYIO 00Opa3oBatenbHylo mporpammy BO MaructpoB uiam CHelMaIMCTOB.
[Tpu n3yyeHnn TUCHUIUIMHBI ACTIUPAHTAMU OCYILECTBIISIETCS] MPUOOpETeHNEe 3HAHUHN, YMEHUN
U HaBBIKOB IO MCCIIEAOBAHUIO, MPOEKTUPOBAHUIO U IKCILTyaTAIIUU 3JIEKTPUUECKUX CTAHIIMI
U TOJACTAHUMM, 3IEKTPOIHEPreTUYECKUX CHUCTEM, DJJIEKTPUUYECKUX CETed U CUCTEM
3JEeKTPOCHAOKEHUSI, NPUMEHEHHE I[IOJyYEHHbIX 3HAHUNA B HAYYHOW, MNPAKTUYECKOH U
MPEIOJaBaTENbCKON AESITEIbHOCTH.

3. CTPYKTYPA INCLHHUIIJIMHBI

OO1as TpyaoeMKOCTh TUCHUIUIUHBI cocTaBiisieT 2.00 3a4eTHbIX equHulbl, 72.0 akaaeMUUecKux
YacoB.

1 — Ne /it

2 —Tema (pa3aein) AUCUUTLTUHBI

3 —Tox oOyueHuUs

4 — Buibl KOHTAKTHOH PabOTHI U TPYTOEMKOCTH (B aKaJIEMHUYECKUX Yacax)
4.1 - JI (JIexuun)

4.2 — 113 (ITpakTryeckue 3aHATHS)

4.3 — CamocrositenbHas padoTa (B akaJeMUYECKUX Yacax)

5 — @opMbl TeKylIero KOHTpOJs ycreBaeMocTu (mo cemectpam), dopma MpOMEKYyTOUYHON
aTtTecTaruu (1o ceMecTpam)



4. COAEP)KAHUE INCHUITJIMHbI

4.1. Jlekuun

Ne i/
II

HanmMmenoBanne TeMbl
(paznena)

Copepxanue TeMbl (pa3aena)

QHCKTPOBHCPFCTI/I‘ICCKI/IC
CUCTEMBI U IJICKTPUYICCKHUC
CETU

Tema 1. Ob6mue cBeaeHus 00 IEKTPOIHEPTETUUCCKUX
CUCTEMAX OOwas XapaKTEepUCTUKA
3JIEKTPOIHEPIreTUUECKON  cucteMsbl.  Mcropuss wu
3aKOHOMEPHOCTU PA3BUTHUS 3JIEKTPOIHEPIETUUECKUX
cucteM (99C). DHepreTuka Kak OoJbIasi cHUCTeMa.
COBpEMEHHOE  COCTOSIHME  3JIEKTPOIHEPreTUUECKHUX
CUCTEM U UX XapaKTepHble 0coOeHHOCTU. CTPYKTypa U
noacuctemel 99C.

Tema 2. Dnexktpuyeckue cetu OOmmMe cBeaeHus: ob
NIEKTPUYECKUX  CeTsIX, UX Kilaccupukamum U
cBOMcTBax. XapaKTepPUCTUKU U MAPAMETPhI 3JIEMEHTOB
NeKTpuUecKoil cetu. CXembl 3aMEILEHUs] 3JIEMEHTOB
3JeKTpuyeckux cere. IlpeacraBieHue 31€MEHTOB
CeTM MaTeMaTUYECKUMU MOJEISIMU IIpU pacuerax
HOPMAJIbHBIX ~ PEKUMOB  3JIEKTPUYECKUX  CETEH.
VcnoBusi pabGoTbl M KOHCTPYKTMBHOE HCIOJIHEHUE
BO3AYLIHBIX U KaOEIbHBIX JIMHUM 3JEKTPUUYECKUX
ceteil. OCHOBHBIE CBEAEHUS O IPOEKTUPOBAHUU
KOHCTPYKTMBHOM  4YacTM  BO3JYIIHBIX  JIMHUM.
KabenpHO- BO3AyIIHBIE JMHUU. OJIEMEHTHl TEOPUHU
Nepeayn SHEPruu IO JIMHUSAM 3JIEKTPUUYECKOU CETH.
XapakTepucTUKa METOAOB pacyeTa yCTAaHOBUBILIUXCS
pexumoB. Pacuersl  ycTaHOBHUBHIMXCS  PEXHMOB
NIEKTPUUYECKUX CeTel, TpeOOBaHMUS K peKUMaM.
AHamu3  pexxuMoB.  PerynmupoBaHue — pexxuMOB
3JIEKTPUYECKUX CEeTeN. [Tporpammuo-
BBIUMCIUTEIbHBIE KOMIUIEKCHI IO PACUYETy PEXUMOB U
ux XapaKTepUCTHKA. OcHOBBI TEXHUKO-
9KOHOMMUYECKHUX PACUETOB 3JNEKTPUUYECKUX CETEH.
PerynupoBanue HanpsKeHUs B
INEKTPOIHEPTrEeTUYECKUX CUCTEMAX, 3JIEKTPUUYECKUX
cerax. IIpoekTupoBaHME  DIEKTPUUYECKUX  CETEH.
Bp160p OCHOBHBIX MapaMeTpoOB AEKTPUUECKUX ceTel
IIpU  TIPOEKTUPOBAHUU. BBIOOp CXEMBI Ppa3BUTUS
NEKTPUUECKON ceTu. BbIOOp ceueHMil TPOBOJHUKOB.
CpaBHUTENbHAS XapaKTEPUCTUKA METOAOB BbIOOpA U
IIPOBEPKU CEYEHUM IPOBOJOB BO3AYIIHBIX JIMHUMH,
KaOenbHbIX JIMHUM. BpIOOp umcia M TUNA CUIIOBBIX
TpaHchopMaTopos, ux MOIIHOCTH. Nx
XapPAKTEPUCTUKA M KOHCTPYKTUBHOE MCIOJIHEHHE.
YhpasneHue NOTOKAMM AKTUBHOM M PEAKTUBHOU
MOUIHOCTH B 3JIEKTpUUeCKUX ceTsiX. OcobeHHOCTH
pacyeToB 3JEKTPUYECKUX PEKUMOB MPOTIKEHHBIX
JNEKTpOIepeay MePEMEHHOr0 U MOCTOSTHHOTO TOKA.
DJIEKTpUYECKHE MapaMETpPbl MPOTSKEHHBIX JUHUN
anektponepenaun. Ilytm, Merompl UM cpeacTBa
yBEJIMYEHUS POIYCKHOM CIIOCOOHOCTH u
9KOHOMMYHOCTM pPabOThl AaJIbHUX 3JIEKTpOIepenay.
Oco0ble peXUMBbI 3JIEKTpPOIEepeaaun MMEePEMEHHOIO U
IIOCTOSIHHOT'O TOKA. PeXMMBI 3a3eMIIeHUST HEUTpAJIEN B




CeTSIX  PA3IMYHOTO  HAMpPSDKEHUsS.  3a3eMJISIOIINe
YCTPOMCTBA 3JIEKTPOYCTAHOBOK.

Tema 3. UccnenoBanue pa3BUTHUS
INEKTPOIHEPreTUUECKUX CUCTEM I'moGanpHbIE
TeHaeHIMu B pasButun IDC. Ilpobrema u 3amauu
oOocHoBanus pa3putusa 2I3C. MeToauueckrue OCHOBBI
oO6ocHoBanus pa3sutus 2IC. MccneqoBanue ycaoBUi
pazsutusg 2O9C. Mogenn ONTUMaIbHOTO PpPa3BUTHUS
NEKTPOIHEPreTUUECKUX cucTeM. CHUCTEMHBIN MOJIXO.
OOmuii KpUTepUid ONTUMAJIBHOTO pPa3BUTHUS. Bumbl
MpeACTABIICHUS uHpopmaLuu. Hepapxuyeckoe
noctpoeHue IOC. OCHOBHbIE TUMBI 3a7ay pPa3BUTHUS
JHEPrOCHCTEM.  METOJbl  NTPOTHO3MPOBAHUS  UX
pa3BuTusa. OCOOEHHOCTU ONTUMM3AIUU CTPYKTYPHI
O9C npu ee MPOSKTUPOBAHUU U PA3BUTHH. AHAIU3
yCIOBUM  QyHKIIMOHMpoBaHMs  Oyaymux — 99C.
HMHuTennextyanbHas 3J€KTPOIHEPreTUUecKass CUCTeMa
C AKTUBHO- aanTUBHOHN ceThio. MHpopmamonHoe u
IporpamMmMHoe ooecrieueHue 3aaa4 pa3utus IIC.

HepCXOI[HI)IC IMPpOLECCChI B
QJIICKTPOIHEPIETUUYCCKUX
CHUCTEMAX

Tema 4. QHCKTPOMEIFHI/ITHBIG ICPCXOIHBIC ITPOLICCCHI B

3IIEKTPOIHEPIETHUCCKUX CHUCTEMAX [TpuuunHsl,
BBI3BIBAIOIIIE MEPEXO/THBIE MPOLIECCHI B
3JIEKTPOIHEPTreTHIECKUX cHucTeMax (330).

dusnveckas MpUpoaa MepexoHbIX mporeccoB B DIC.
OcHOBHBIE XapaKTepUCTUKU 3jieMeHTOB DDOC u ux
MaTeMaTU4YeCKhe  MOJENHU,  MCHOJIb3yeMble  MpHU
WCCIEAOBAHUM  TEPEXOAHBIX  MpoleccoB.  Bumbl
BO3MYIIIEHHH, BBI3BIBAIOIINX MEPEXOIHBIE MTPOIECCH] B
O0C. Ux otpaxenue B cxemax 3amerneHuss 99C, B
TOM umcliie KopoTkue 3ambikanus (K3), cinoxxHbie BUIbI
noBpexaeHnid. COCTaBJIEHHE CXEM 3aMEIECHUS s
pacueToB, nmpuMeHsieMble nomyiieHus. [IpakTuueckue
MeToJibl pacuera TokoB K3. OcobOeHHOcTH pacueTa
TokoB K3 B 3JeKTpOoyCTaHOBKaX MEPEMEHHOTO W
MOCTOSIHHOTO TOKa HampsbkeHueM no 1 kB. OO6mwme
ypaBHEHHUSI, OMUCBHIBAIOIINE TMEPEXOAHBIE MPOIECCHl B
3IEKTPUUECKUX MalllHaXx. [TpeoGpazoBanus
koopauHat. IlepexojHble MpolEecchl MPU KOPOTKHUX
3aMBIKAHMSIX B CETSX, COJICPXKAIIUX JUTMHHBIC JTUHUM,
YCTAaHOBKH TPOJOJIBHOW KOMIIEHCAIINM, JIMHEWHBIE, U
HEJIMHEMHBIE PEeryJIMPYIOLINe 3JIEeMEHTHI. TepMuueckoe
U JMHAMUYECKOE BO3JEUCTBUE TOKOB KOPOTKOIO
3aMblkaHMsl. [IporHo3upoBaHue YpOBHEM TOKOB
KOPOTKOTO  3aMbIkaHusg. ONTUMH3AIMsS YpPOBHEH
TOKOB KOPOTKOTO 3aMblKaHUs. MeTolbl U CpPe/CTBA
OTpaHUYEHUS]  TOKOB  KOPOTKOTO  3aMbIKaHUS.
Koopaunanus ypoBHeil TOKOB KOPOTKOTO 3aMbIKAHUS
B OJIEKTPUYECKUX CETAX IJIEKTPOIHEPreTUUECKUX

cucreM. [IporpammHOe  obecrieueHue  pacdera
MEPEXOTHBIX MTPOIIECCOB.
Tema 5. DJEKTpOMEXaHUYECKHE  IEPEXOHbIC

npoueccel  CoBpeMeHHasi Teopus  YCTOMUYMBOCTH.
[lonarue o mepBoM M BTOpOM (IIPSMOM) MeETOAaX
JlsnynoBa. IlpakThdeckne KpUTEPUHM CTATUYECKOMN




YCTOMYHBOCTHU. YupouieHHbIE KpUTEpUU
JTUHAMUYECKOU U PE3YJIbTUPYIOUIEH YCTOMYUBOCTU B
npocreient 99C. [IpoTexkanue mpouecca BO BpeMEHU
npu OOJIBIIUX U MajIbIX Bo3MyleHusix. MccinenoBanue

CTATUYECKOU YCTOMYUBOCTHU MIPOCTEUIIEN
Heperyiaupyemoit 99C MeToI0M MallblX KojaeOaHUM.
Cratuueckas YCTOMYHUBOCTD CHUCTEMBI c
pEryIupyeMbIM BO30YXKICHUEM. [lepexonnunie

MPOIIECCHI B y3J1aX HATPY3KH MPU MAJIBIX U OOJBIITUX
BO3MYIICHUSX. XapaKTEPUCTUKH MHOTOMAITUHHON
O0C.  VYCcTOMYMBOCTD  HOpPMAJIbHBIX  PEXKHUMOB
CIIOKHBIX CUCTeM. MI3MeHeHNe 4acTOThl U MOIITHOCTH B
29C. JAuHamuueckas YCTONYMBOCTD 99C.
[lepexonnbpie mpouLeccbl W yCTOWYMBOCTH CHUCTEM,
O0BENMHEHHBIX CIA0BIMU CBSI3SIMU. ACHHXPOHHBIE
PEKUMBI, PECHHXPOHU3ALUS U  Pe3yJbTUPYIOIIas
YCTOMYMBOCTh. MeETOAWYECKHNEe W  HOPMATHUBHBIC
yKa3aHus 110 aHajJu3y IEPEXOJHBIX IPOIECCOB H
ycroiunBoctu 2DIC. Meponpuarusa mo yIy4dlIEHUIO
YCTOMUYMBOCTH M KAyeCTBA MEPEXOJHBIX MPOLIECCOB B
29C.

DNEeKTpUUYECKUE CTAHIIUU

Tema 6. DnekTpuUecKrue CTAaHIMU U PEXUMBI PaOOTHI
UX  OCHOBHOTO  obOopymoBanuss  OcoOEHHOCTH
TEXHOJIOTMYECKOro mpolecca (YHKIMOHUPOBAHUS
JNIEKTPUYECKMX  CTAaHIUKA  Pa3IMYHOrO  THIA.
OOecrieyeHne 3KOJIOTMYECKON 0O€30IaCHOCTH  IpHU
JKCIULyaTallUM  JJIEKTPUUYECKUX  CcTaHuMi.  Tumsl
rpauKoB 3JEKTPUYECKMX HATPY30K, pacuerT Hx
OCHOBHBIX IOKa3zaTenei. PerymmpoBaHue rpadukos
HArpy3kKd JJIEKTPUYECKMX CTaHIMK. BrusHme pocra
€IMHUYHOW  MOIIHOCTH  TEHEpPaTOpPOB, CHJIOBBIX

TpaHchOPMATOPOB, AJIEKTPOJIBUTATENCH u
SJIEKTPOCTAHIIMI B 1I€JIOM Ha ITOCTPOEHHE CXEeM
IIEKTPUYCCKUX COCIMHECHUI 3JIEKTPOCTAHITHIA.

Ha3HnaueHne CTPYKTYpHBIX CXeM  3JEKTPHUYECKUX
CTaHLMN, X OCHOBHEIE cocTaBirsttomue. OcoOeHHOCTH
CTPYKTYPBI TJIABHBIX CXEM U CXeM COOCTBEHHBIX HYK/I

NEKTPOCTAHLIUN Ppa3JIuYHOrO THIIA.
OKCIUTyaTallMOHHBbIE XapaKTEPUCTUKHU u
KOHCTPYKTHUBHBIE OCOOEHHOCTH anmnaparos,

TOKOBEIYIIMX 3JICMEHTOB M KOHTAKTHBIX COCIMHEHUM.
3azemMIsOmMUE  YCTPOHCTBA  JJIEKTPOYCTAHOBOK.
CucteMbl OXJIXKACHUS M BO30YXKIEHUS CHHXPOHHBIX
FEHEpATOPOB M KOMIIEHCATOPOB. PeKuUMBI paboThI
CUHXPOHHBIX FEHEepaTOPOB, CUHXPOHHBIX
KOMIICHCATOPOB M HMX CHUCTEM  BO30YXIEHUS.
MeTonrka aHalnM3a PEKUMOB PabOThl CHHXPOHHBIX

MAIIINH. PexuMmbl paboThI ACUHXPOHHBIX
3JIEKTPOJABUTATENICH COOCTBEHHBIX HY X
3JIEKTPOCTAHUMI B HOPMAJIbHBIX U AaHOMAJbHBIX
YCIIOBUSIX. Pexxumebl paboThI CHUJIOBBIX
TpaHcopMaTOpoB U aBTOTpaHCHOPMATOPOB Ha
3JIEKTPOCTAHIIUIX u [MOJICTAHIIUSIX. CucreMsl

YIIpaBJICHUS, KOHTPOJIA n CHUT'HAJIM3allH Ha




JJEKTPOCTAHUMAX WM  NOACTAHUUSX. YCTAaHOBKHU
OIEpAaTUBHOrO TOKAa. [IpyUHUMIBI BBITOIHEHUS U
OCHOBHbBIE XaPaKTEPUCTUKU aBTOMATU3MPOBAHHBIX
cuctem ympaienus (ACY). IlpuHIUIIBI CcO3mMaHUS
ABTOMATU3UPOBAHHBIX JUATHOCTUYECKUX CUCTEM.

Tema 7. IlpoekTupoBaHue 3JeKTpocTaHIui OCHOBBI
MIPOEKTUPOBaHUs 3nekTpocTaHunil. [IpoekTupoBanue
IJIAaBHOW JJIEKTpUYeCKOM cxembl. IIpoekTtupoBanue

3JIEKTPOYCTAHOBOK COOCTBEHHBIX HYX/I.
[TpoekTupoBanue CHUCTEMBI yIpaBJICHUS.
Koucrpyxkiuu pacnpeeTuTeTbHbIX YCTPOMCTB.
OcCHOBHBIE XapaKTEPUCTUKHU KOMILIEKTHBIX

pacnpenenutensHbix  ycrpoiictB (KPY) u KPVYD.
KoMnoHoOBKa 3JIEKTPUYECKUX CTAHUUM U MOJCTAHLIUMN.
TepMuueckoe M AMHAMMYECKOE BO3JEUCTBUE TOKOB
KOPOTKOI'O 3aMbIKaHUs Ha 3JIEKTPO- 000OpyAOBaHUE U
TOKOBEAYIINE 4YacTU cTaHuuu. I[IpuumHBl, KOTOpBIE
MOTYT MPUBOJUTH K HEOOXOJWMOCTH OTpaHUYCHHS
TOKOB KOPOTKOT'O 3aMBIKaHUs B LIENIM T€HEPATOPHOTO
HampspDkeHus — craHuuid. MeTtoapl M cpeAcTBa
OIPAaHUYEHUs]  TOKOB  KOPOTKOIO  3aMbIKaHUA,
KOOpJIMHALIUSL YPOBHEN TOKOB KOPOTKOTO 3aMbIKAHUS
Ha J3JIEKTPUYECKUX CTaHUUAX. MeToauku BbIOOpa
9JIEKTPUYECKUX ammnapaToB M UX aHainui3. Beibop u
IIpOBEpPKA  amnmapaTroB M  TOKOBEAYIIHUX YacTeu
JNEKTPUYECKUX CTAHUMK. METoapl OLIECHKM TEXHHUKO-
SKOHOMHMYECKMX IIOKA3aTele M HAaJEeKHOCTU CXEM
JJIEKTPUUYECKUX  COCAVMHEHUN  JJIEKTPOYCTAHOBOK,
CTPYKTYPHBIX CXEM M CX€M pacCHpeIeIuTeIbHbIX
YCTPOUCTB 3JIEKTPOCTAHIIUNA.

Pereitnag 3ammra u
aBroMartuzanusg 29C

Tema 10. ABTOMATHYECKOE yIIpaBJIEHUE
NEKTPOIHEPreTUYeCKUMH cucreMaMu [loBpexaeHus
u HEHOPMaJIbHbIE PEXUMBI paboThI
3JIEKTPOIHEPIETUUECKUX CHCTEM. 3agaumn u
aJITOPUTMbI YIIPABJIEHUS! SHEPTE€TUUYECKON CUCTEMOMN U
ee  osmemMeHTamu.  IIporpamMmHO-  TeXHHUYECKHE

KOMIIJIEKCHI ABTOMAaTHYECKUX U aBTOMATU3UPOBAHHBIX
cucteM yrnpasieHusa. HMepapxuyeckue CTPYKTYpbI
CUCTEM yIpaBieHus. TepMHUHaIbl MPOTUBOABAPUNHON
aBTOMATUKU. DbimkHee W [nanpHEe pe3epBUPOBAHUE.
Pabota npu pa3ubix Bugax nospexaeHuil. JIokaibHbie
U pacCIpedcsieHHblE CHUCTEMbl MPOTUBOABAPUNHOMN
aBTOMATUKU. ABTOMATHUYECKHE IEPEKJIIOUYEHUs B
INEKTPOIHEPTEeTUUECKUX CUCTeMax (BBOJI pe3epBa,
IIOBTOPHOE  BKJIIOYEHME, YACTOTHAs  pas3rpyska,
OalaHCUPYIOIIME  OTKJIIOUEHHUs). ABTOMATUUYECKOE
pPEryJIMpOBaHUE  HANPSDKEHUST U PaCIpPElCIICHUE
pPEaKTUBHON MOUIHOCTH. Perynstopsl Bo30yKAeHUS U
ko3(pdurmenT  TpaHchopManuu. ABTOMATHYECKOE
pEryJIMpoOBaHUE YaCTOTHI U PACIPENEIICHUE aKTUBHOM
MOIIHOCTU.  Perymaropel  4acTOTBl  BpallEHUS.
Kommiekcel cbopa, mnepemaud M OTOOpaXKeHUs
OIEpaTUBHOU u aBapuUNHON nHpOpMaLIIH.
IlepBruuHbIE u BTOPUYHBIE U3MEPUTEITbHbIE




npeo6pa30BaTenH OJICKTPUYCCKUX BCJIMYHUH. HCHI/I
BTOpI/I‘{HOI;’I KOMMYTallun SHCPICTHUYCCKUX 0OBEKTOB.

Kananst MEeKOOBEKTOBOM CBSI3U. Crioco0Obl
obecrieueHus IIOMEXOYCTOMUUBOCTH,
KOppekTupyromue koabl. [IpoTokonsl nepegayu
nHGOPMAIIHH.

Tema 11. Peneitnas  3ammuta  CoBpemeHHas
HOMEHKJIAaTypa  YCTPOMCTB  PEIIEMHOW  3aIUTHI.
Peneiinass  3ammra  CHHXPOHHBIX  I€HEPATOPOB,

TpaHchOpMaTOPOB, BUTATENEH, IIMH, BO3AYUIHBIX U
KaOeNbHBIX JMHUHN 3JIEKTpOIEepesaun C pa3InyHbIMU
cnocobamu  3a3zemiieHus  HeWrpanu. [IpuHUMIBI
IIOCTPOEHUS ¥ B3AUMOAECHUCTBUE KOMIUJIEKTOB 3aIUTHI.
Cucrempl penerHON 3alMTBl U NPOTHUBOABAPUIHON
ABTOMATUKH C KAHAJIAMHU CBSI3HU.

4.2. IlpakTHyecKkue 3aHATHS

Haunmenosanne TeMbl

CopepxaHue TeMbl

Uccnenosanue anekTpuueckux | McciaenoBanue saeKTpUUYECKUX ceTel M yCIIOBMM MX
ceTen u YCIIOBUM uX | GyHKIIMOHUPOBAHUS

(YHKIIMOHUPOBAHUS

HccnenoBanue nepexoiHbIX | MiccnenoBanue nepexoaHbIX mpolieccoB B 99C
npoiieccoB B 92C

Hccnenosanue UccnenoBanne (HyHKIMOHUPOBAHUS  DIIEKTPHUECKUX
(bYHKIIMOHUPOBAHUS CTaHIUI

3JICKTPUYECKUX CTAHIIUMN

UccnenoBanue

HccnenoBanve (pyHKIIMOHUPOBAHUS PEIECHHOM 3alUTHI
MMPOTUBOABAPUMHON U CUCTEMHON aBTOMATUKU

(YHKIIMOHUPOBAHUS PETICHHOMN
3aIUTBl  IIPOTUBOABAPUNHON U
CUCTEMHOW aBTOMATUKU

5. CAMOCTOSATEJ/IbHAS PABOTA

Ne | HaumeHoBaHue TeMbI Coneprxanue Temsl (pas3zaena) TpynoemkocTb
/11 (paznena) B
aKaJIeMUYECKHUX
yacax
1 OnexktposHepreruueck | [loaroroBka k cobecemoBaHuto mo Temam | 15
ue pasznena; npopaboTka Martepuana,
CUCTEMBI U | BBIHECEHHOT O Ha CaMOCTOSITEIbHOE
INEKTPUUECKHE U3YUYECHHUE; MOJIrOTOBKA oTYeTa o
CeTH MPaKTHIECKOMY 3aTaHUIO
2 Ilepexonnbie IToaroroBka k cobecemoBaHUIO IO TeMaM |9
MPOILIECCHI B pasnena; npopaboTka MaTepuana,
INEKTPOIHEPTETUUYECKU | BBIHECEHHOTO Ha CaMOCTOSITEIbHOE
X H3y4YeHUE
CUCTEMax
3 DNEKTPUYECKHE I[ToaroroBka k cobecemoBaHuo no Ttemawm | 10
CTaHIUU pasnena; npopaboTka MaTtepuana,
BBIHECEHHOTO Ha CaMOCTOSITEITbHOE
H3yUYeHUE




4 CucremMbl I[TonroroBka k cobecemoBaHuO IO TeMaM | 10
3JIEKTPOCHAOKEHUS pasznena; npopaboTka MaTepuaa,
BBIHECEHHOT'O Ha CaMOCTOSTEIIbHOE
U3y4YEeHUE
5 Penelinasg 3amura u I[ToaroroBka kK cobecemqoBaHUIO MO TeMaM | 12
apTomatuzauus 99C | paznena; npopaboTka MaTepuaa,
BBIHECEHHOT'O Ha CaMOCTOSTEIIbHOE
U3y4YEeHUE

6. ObPA3SOBATEJIBHBIE TEXHOJIOI'MHN

[Ipu peanuzanuym NaHHOW JUCIUIUIMHBI UCHOJB3YIOTCS TPAJAUIIMOHHBIE M COBPEMEHHBIC
oOpa3oBaTenbHble TeXHOMOTMH. V3 COBpeMEHHBIX 0OOpa30BATENBHBIX  TEXHOJOTHI
MPUMEHSIOTCS WHGOPMAIMOHHBIE W KOMIIBIOTEPHBIE TEXHOJOTUU C MPHUBICYCHUEM K
MPENOTABAHUIO  MYJIbTUMEIUMHONW  TEXHUKHM, TEXHOJIOTUM  aKTUBHOTO  OOydYeHHs,
npobyieMHoro obydenus. [IpuMeHsIOTCS Clieayronue aKTUBHBIE M MHTEPAKTUBHBIE (hOPMBI
MPOBEACHMUS 3aHSATUI: NPOOJEMHBIE CHUTYyallMd, KOMIIBIOTEPHBIE CHUMYJSILUUA, pPa3doop
KOHKPETHBIX CUTYAaIIHIA.

7. OUEHOYHBIE CPEJICTBA JIJII IPOMEXYTOYHOM ATTECTALIUU
Ornucanue mokasaTenell U KpUTEpUEeB OLIEHWBAHMUS KOMIIETCHIIMA HA Pa3lIMYHBIX dTAlax MX
(dbopMuUpOBaHMS, ONMUCAHUE IIKAJT OICHUBAHMS, TUMIOBBIE KOHTPOJIbHBIC 3aJaHUs WM MHBIC
MaTepuasibl, HEOOXOAUMBbIE ISl OLEHKM 3HAHUN, YMEHHI, HaBBIKOB, XapaKTepU3YIOLIHX
9Tanbl (GOPMUPOBAHUS KOMIETEHIINH, a TaK K€ METOJAMYECKHE MATEPHAIIbI, ONPEIEISIIOIINe
MpOLEAYPhl OICHWBAHMUS 3HAHWN, YMEHHMH UM HABBIKOB OTPaXEHbI B (DOHIE OIECHOYHBIX
CPEeICTB MO AWCHMIUIMHE «DIeKTposHeprernka». CucremMa OLEHOYHBIX CPEACTB W
TEXHOJIOTHI JIJIs1 TPOBENIECHUS TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH IO TUCHUIIIMHE TPUBEIeHA
B (oH/Ie OLIEHOUHBIX cpeacTB. CucTemMa OLIEHOYHBIX CPEJICTB M TEXHOJIOTUM /JIs MPOBEICHUS
MPOMEXYTOUHON aTTeCTAllMd BKIIOYAET BOMPOCHI K KAaHAMIATCKOMY 3K3aMeHy 10
JUCLUIIINHE «DIIEKTPOIHEPreTUKA.

[TpumepHbIif MepeyeHb BOMPOCOB K 3a4eTy KaHIUIATCKOMY 3K3aMeHy MO JIUCIUIUINHE
«INEKTPOIHEPreTUKAN:

1. O01as xapaKTepUCTUKA 3IEKTPOIHEPreTUUECKON CUCTEMBI.

2. Acropus 1 3aKOHOMEPHOCTH PA3BUTHUS 3JIEKTPOIHEPTETUUECKUX CUCTEM.

3. CoBpeMEHHOE COCTOSIHME 3JIEKTPOIHEPreTUUYECKMX CHCTEM UM HUX XapaKTepHbIE
OCOOEHHOCTH.

4.CtpykTypa u nojacuctemsl 23C.

5. Kimaccugukanust 371eKTpUIeCKIX CeTel.

6. CBOIICTBA 3JIEKTPUYECKUX CETEM.

7. XapaKTEepUCTUKHU U TTapaMETPbI JJIEMEHTOB AJIEKTPUUECKOU CETH.

8. CxeMblI 3aMEeIIeHHS JIEMEHTOB JIEKTPUUECKUX CETEH.

9.I1pencraBiieHnEe 371EMEHTOB CETU MATEMATUYECKUMU MOJIETSIMU ITPHU pacyeTax HOpMaJIbHbIX
PEXKHUMOB 2JIEKTPUUECKUX CETEU.

10. KOHCTpYKTUBHOE UCIIOJTHEHUE BO3AYILHBIX JIMHUM JIEKTPUUECKHUX CETEH.

11. KOHCTpYKTUBHOE MCIIOTHEHNE KaOETbHBIX JIMHUMN.

12. KabenbHO-BO3AYIITHBIC TUHUH.

13. OcHOBHBIE CBEICHUSI O TPOEKTUPOBAHUN KOHCTPYKTUBHOMN YaCTH BO3AYIIHBIX JTUHUM.

14. XapakTepucTuka METOJ0OB pacueTa YCTAHOBUBIIMXCS PEXKHMOB.

15. PacueTbl yCTAHOBUBIIMXCSl PEKUMOB 3JIEKTPUUYECKUX CETeH pa3IMYHBIX KOH(PUTYpaIui,
TpeOOBaHUS K PEKUMAM.

16. AHanu3 pexuMOB.

17. PerynupoBaHue apaMeTpoB PEKUMOB JIEKTPUUECKHUX CETEH.

18. IIporpaMMHO-BBIUUCIUTEIBHBIE KOMIUIEKCHI IO PACUETY PEKUMOB U UX XapaKTEPUCTHKA.
19. OCHOBBI TEXHUKO-IKOHOMUYECKUX PACUETOB 3JIEKTPUUECKUX CETEH.



20. PerynupoBaHue HampsoKeHUS B 9JIEKTPOIHEPTETUUECKUX CUCTEMAaX, JIEKTPUUYECKUX CETSIX.
21. IIpoekTupOBaHUE IJIEKTPUUECKUX CETEH, OOIIME MTOX0/Ibl, OCHOBHBIE 3aJaUH.

22. BeIOOp cXeMbl pa3BUTHUS IJIEKTPUIECKOMN CETH.

23. CpaBHUTENIbHAS XapaKTEPUCTUKA METOAOB BbIOOpA M MPOBEPKU CEUEHUN IMPOBOJOB
BO3JIYIIHBIX JINHUN, KaOETbHBIX JIMHUMN.

24. Be10op uKciia ¥ TUTA CHIIOBBIX TPaHCHOPMATOPOB, UX MOIITHOCTH.

25. XapaKTepUCTUKH U KOHCTPYKTUBHOE WCIIOJHEHHWE CUJIOBBIX TpaHCHOPMATOPOB U
ABTOTPaHCHOPMATOPOB.

26. YrpasiieHue NOTOKAMU aKTUBHOM U PEAKTUBHON MOIIIHOCTH B 3JIEKTPUUECKUX CETSX. 27.
OcoOeHHOCTH  pacueToB  OJJIEKTPUUYECKUX PEKUMOB TPOTSIKEHHBIX  3JIEKTporepenad
MIEPEMEHHOI0 M MOCTOSIHHOTO TOKa. 28. DIIEKTPUUYECKHUE MapaMeTpbl MPOTSHKEHHBIX JIMHUN
3JIEKTPONEPEIAUH.

29. Ilytu, MeTobl U CPEACTBA YBEJIUUYEHUSI MPOMYCKHONW CIIOCOOHOCTU U IKOHOMHYHOCTH
paboThI JAIbHUX 3JIEKTPOIEepeIay.

30. OcoOble pekUMBI IJIEKTPOIIepeIauu IEPEMEHHOTO U TMTOCTOSTHHOTO TOKA.

31. Pexxumbl 3a3eMIIEHUSI HEUTPAJIEN B CETAX PA3IMUHOTO HANIPSKEHUS.

32. 3azemuIsifonye yCTPONCTBA 3JIEKTPOYCTAHOBOK.

33. IIpob6aema u 3agaun obocHoBaHUs pa3Butus IIC.

34. Metoaudeckre OCHOBbI 000CHOBaHUS pa3BuTus IIC.

35. UccnenoBanue ycinoBuit pazsutus 29C.

36. Mogaenu onTUMalIbHOT'O Pa3BUTHS 3JIEKTPOIHEPTETUUECKUX CUCTEM.

37. CUCTEMHBIN ITOIXO/I.

38. O6mwmit KpUuTepuit ONTUMATBLHOTO PA3BUTHSI.

39. Bunpl ipeacraBieHuss uHpopMaIum.

40. Uepapxuueckoe nocrpoenue I3C.

41. Metoabl porHo3upoBanus pazButusi C.

42. Ocob6eHHOCTH ONTUMU3ALIMHU CTPYKTYphl DDC mpH ee MPOESKTUPOBAHUU U PA3BUTHUU.

43. Ananus ycioBuid pyHKIImoHupoBaHus oyaymmx 99C.

44. IaTeuieKTyanbHas 3JIEKTPOIHEPreTHYECKasi CUCTEMA C AKTUBHO-AIalITUBHOM CETBIO.

45. adopMaIimoHHOE U TTporpaMmMHoe obecrieueHue 3a1a4 pa3putus I9C.

46. [IpuunHbl, BBI3BIBAIOIIME MEPEXOJHBIE MPOLIECCHl B AIEKTPOIHEPTETUUECKUX CHCTEMAaX
(220).

47. MaTteMaTu4yeckue MOJEINN, UCTIOIb3yeMble ITPU UCCIIEOBAHNHU MTEPEXOIHBIX MMPOIIECCOB.
48. Buibl BO3MYIIIEHUH, BBI3BIBAIOLIUX NIEPEXOIHBIE Tponiecchl B DIC.

49. CocraBieHue CXeM 3aMEIIeHUS 1JIsl pACUE€TOB, IPUMEHSIEMbIE JOYILEHUS.

50. ITpakTrueckue MeToAnl pacuera TokoB K3.

51. Ocobennoctu pacyeta TokoB K3 B 3JeKTpOyCTaHOBKAX MEPEMEHHOTO U IMOCTOSIHHOTO
TOKa HampspbkeHuem 10 1kB.

52. OOmue ypaBHEHUs, OMUCHIBAIOIINE MIEPEXOAHBIE MTPOLIECCHl B JIEKTPUUYECKUX MAlllUHAX.
[TpeobpazoBaHmst KOOPAMHAT.

53. IlepexomHble MpOLIECCHI MPU KOPOTKUX 3aMBIKAHUSIX B CETSIX, COJEPXKAIIUX TUHHbBIE
JIMHUM, YCTAHOBKH MPOJOJbHON KOMIIEHCAIUU, JTUHEHHbIE, U HEJIMHEWHbIE PEryJIHpYIoIIe
3JIEMEHTHI.

54. TepMuueckoe U JUHAMUYECKOE BO3JIEHCTBUE TOKOB KOPOTKOT'O 3aMbIKAHUSI.

55. IIporno3upoBaHue ypoBHEN TOKOB KOPOTKOI'O 3aMbIKAHUS.

56. MeToms! 1 cpecTBA OTPAHUYEHUSI TOKOB KOPOTKOTO 3aMbIKAHUSI.

57. KoopauHanysi ypoBHENH TOKOB KOPOTKOTO 3aMbIKAHUS.

58. IlporpammHoe obecrieueHre pacyeTa NePeXoIHbIX MPOLIECCOB.

59. OCHOBHBIE MOJIOKEHUS] COBPEMEHHON TEOPUU YCTOMUYMBOCTH.

60. [TonsaTue o mepBoM 1 BTOpoM (IpsiMoM) MeToaax JIsmyHoBa.

61. IlpakTuyeckre KpUTEPUU CTATUUECKON YCTOHYNBOCTH.

62. [Ipotekanue mpoiiecca BO BpEMEHU MPHU OOJIBIINX U MAJIbIX BO3MYIIICHUSX.

63. UccrnenoBanue CTAaTUYECKOM YCTOMYMBOCTM TpocTeiiieit Heperyaupyemoir 299C
METOI0M MAaJIbIX KOJIEOAHMIA.

64. CraTuueckasi ycTOMUUBOCTb CUCTEMBI C PETYIUPYEMbIM BO30YKICHUEM.



65. IlepexoiHbIe TPOLIECCHI B y371aX HATPY3KHU IIPU MAJIbIX U OOJIBIINX BO3MYILIEHUSIX.

66. XapakTepuCTUKU MHOTOManHHON D9C.

67. YCTOMUYNBOCTh HOPMAJIbHBIX PEKUMOB CIIOKHBIX CUCTEM.

68. N3menenne yactoThl U MOIIHOCTA B DIC.

69. lunamuyeckas yctonunuBocts 9IC.

70. IlepexoiHbIE MPOLECCHI U YCTOMUMBOCThH CUCTEM, OOBEIMHEHHBIX CIIA0BIMU CBSA3SIMU.

71. ACHHXPOHHBIE PEKUMBI, PECHHXPOHU3AIMS U PE3YIbTUPYIONIAS YCTONYUBOCTD.

72. MeponpusiTus MO YJIYUYIIEHUIO YCTOWYMBOCTH M KauyecTBa NEPEXOIHBIX IMPOIIECCOB B
20C.

73. OCOOEHHOCTH  TEXHOJOTHYECKOTO Tmpolecca (PYHKIIMOHUPOBAHUS  IIEKTPUUECKUX
CTAHIMI Pa3JIA4YHOrO THUIIA.

74. Ob6ecrieueHre 93KOJOTHYECKONH OE30MAaCHOCTH TIPpU  IKCIUTyaTallud  3JIEKTPUUYECKUX
CTaHIIUN.

75. Tunbl TpadUKOB 3JIEKTPUYECKUX HATPY30K, pacueT HUX OCHOBHBIX ITOKa3aTeseH.
PerynupoBanue rpadukoB HArpy3KH MEKTPUIECKIX CTAHIIUH.

76.Bnusinre pocta €OUHUYHON MOIIHOCTH T'€HEpaTOPOB, CHIIOBBIX TpPaHCHOPMATOPOB,
9JIEKTPOJBUIaTEIe M 3JEKTPOCTAHLMI B LEJIOM HA IOCTPOEHUE CXEM JJIEKTPUUYECKUX
COoeMHEeHUH 31eKTpocTaHumil. 77. HazHaueHue CTPYKTYPHBIX CXEM 3JIEKTPUUECKUX CTAHIUMI,
HX OCHOBHBIE COCTABJISIIOIIME.

78. OCOOEHHOCTU CTPYKTYPbI TJIABHBIX CXEM M CX€M COOCTBEHHBIX HYXKJ 3JEKTPOCTAHLIMI
Ppa3JIMYHOrO THUIIA.

79. DKCIUTyaTallUOHHBIE XapaKTEPUCTUKU U KOHCTPYKTHBHBIE OCOOEHHOCTH allllapaTos,
TOKOBEYIIIUX 3JIEMEHTOB U KOHTAKTHBIX COCIMHEHUH.

80. CucreMbl OXJIaXKIEHUS U BO30YK/I€HUSI CHHXPOHHBIX T€HEPATOPOB U KOMIIEHCATOPOB.

81. PexxuMbl pabOThl CHHXPOHHBIX T'€HEPATOPOB, CAHXPOHHBIX KOMIIEHCATOPOB U UX CUCTEM
BO30ykIeHUs. MeToauKa aHaIu3a peKUMOB pabOThl CHHXPOHHBIX MAIIIUH.

82. Pexxumbl  paboOThl ~ ACMHXPOHHBIX  JJIEKTPOJABUTATENIEH  COOCTBEHHBIX  HYXK
3JIEKTPOCTAHIUM B HOPMAJIBHBIX M aHOMAJIbHbBIX YCIIOBUSX.

83. Pexxumbl  pabOThl  CHJIOBBIX TpaHCHOPMATOPOB M aBTOTPAHCPOPMATOPOB  HA
3NEKTPOCTAHUUSIX U TOACTAHLIUSX.

84. CucreMbl yNpaBJIeHUs], KOHTPOJIS U CUTHAJIM3ALMU Ha JIEKTPOCTAHLHUIX U OACTAHLIUAX.

85. YcTaHOBKM OIEpaTUBHOTO TOKA.

86. [IpuHLIMIIBI BBITTOJIHEHUSI 1 OCHOBHBIE XapaKTEPUCTHUKU aBTOMATU3UPOBAHHBIX CHUCTEM
ynpasieausi(ACY).

87. IlpoekTupoBaHUE TIIABHOM 3JIEKTPUUECKON CXEMBI.

88. IlpoekTupoBaHue AEKTPOYCTAHOBOK COOCTBEHHBIX HYK]I.

89. I[IpoexkTpoBaHME CUCTEMBI YIIPABIICHUS.

90. KOHCTpYKIIMM UM OCHOBHBIE  XapaKTEPUCTUKH  PACHpPEACIUTENIbHBIX  yCTPOMCTB,
KOMIUJIEKTHBIX PACIIPEAEIUTEIBHBIX YCTPOMCTB.

91. KoMmoHOBKa 3JIEKTPUYECKUX CTAHIIUHN U MOACTAHIIUHI.

92. IlpuyuHbI, KOTOpbIE MOTYT MPUBOJIUTH K HEOOXOJUMOCTH OTPAHUUYEHUS] TOKOB
KOPOTKOT'O 3aMbIKAHUS B LIETIH T€HEPATOPHOTO HATIPSIKEHUS CTAHIIUM.

93. MeToauku BbIOOpA INEKTPUUECKUX ANAapaTOB U UX AHAJIU3.

94. Bp100p U nmpoBepKa anmnapaToB U TOKOBEIYIIUX YACTEH 3JIEKTPUUECKUX CTAHIIUH.

95. MeToapl OLEHKM TEXHUKO- 3KOHOMUUYECKUX TIOKAa3aTelell M HaJEKHOCTU CXEM
JJIEKTPUYECKUX  COCIMHEHUM  IJEKTPOYCTAHOBOK, CTPYKTYPHBIX CXeM M  CXeM
pacnpeeuTeIbHbIX YCTPOUCTB 3JeKTpocTaHuuil. 96. OOmas XapakTepucTHKa CUCTEM
3JIEKTPOCHAOKEHUS.

97. Obmiee u pa3nuuus B CTPYKTYpax CHCTEM 3JIEKTPOCHAOXEHUS TOpPOJOB U
MIPOMBIIIJIEHHBIX MPEITPUSITUH.

98. Teopetnueckue OCHOBBI (POPMHUPOBAHUS PACUETHON HATPY3KH 3JIeMEHTOB ceTH. Pa3Huia
B Tmoaxodgax K (OpPMHPOBAHUIO pACUETHONH HATPY3KM B TOPOJCKOW CETH U CETH
MPOMBIIIJIEHHOTO Hpeanpusatus. 99. Meronbl omnpeneneHus pacUETHBIX JJIEKTPUUYECKUX
Harpy30K IIPOMBIIIJIEHHBIX TPEAIPUATHI, TOPOIOB U CEIBCKOTO XO35ICTBA.

100. KomneHcaiysi peakTUBHBIX Harpy30K.



101. TpeboBaHUs K 3IEKTPUUECKUM CXEMAM CUCTEM 3JIEKTPOCHAOKEHHUSI.

102. XapaKkTepuCTUKA CXEM PA3JIMUYHbBIX TUIIOB C TOYKU 3PEHUS 3arpy3KU 000PYI10BAHUS.

103. Pexum HeilTpanu B ceTax HanpsokenueM o 1 kB u Beime 1kB.

104. [TpuyuHbl HOPMUPOBAHUST OMAHOG(A3HBIX TOKOB 3aMbIKAHUS Ha 3€MJII0O B CETSIX C
M30JIMPOBAHHON HEUTPAIIBIO.

105. BnustHue M30JIMPOBAHHOIO 3a3€MJICHUS HEUTPAIM HA HAJEKHOCTb 3JIEKTPOCHAOKEHUS
JUIs1 PA3JIMYHBIX TUIIOB CXEM.

106.060cHOBaHNE HEOOXOIMMOCTH TJIyOOKHMX BBOJOB B TOpoJiaXx M Ha IPOMBIIIICHHBIX
npeanpusTusix. Komiuiekc TpeboBaHUN K COOPYKEHMIO MOACTAHIMN TJIyOOKOro BBOAA.
Oco06eHHOCTH KOHCTPYKTUBHOT'O UCIIOJTHEHUS TTOJACTAHIIUH.

107. BcTtpoeHHblE MOACTAHUUM, OOOCHOBAHME HEOOXOAMMOCTM MX HPUMEHEHUS U
TpeOOoBaHUS K KOHCTPYKIIUU.

108. [ToTepu 25IeKTPOIHEPTUU B pACIPEIETUTEIBHBIX CETAX, CTPYKTYpa MOTEPD.

109. [IpuMeHeHrne pa3IUUHBIX METOJOB pacyeTa MOTePh B 3aBUCUMOCTH OT MCXOAHBIX
JTAHHBIX.

110. MeToasl u cpecTBa CHUKEHUS ITOTEPD JIEKTPOIHEPTUH.

111. IlpyunHbl UCKA)XEHUW TOKOB M HANPSDKEHUN B PACHPEACIIMTEIbHBIX CETAX M BIIUSHUE
3TUX UCKAXXEHUM Ha paboTy 3JIEKTPONPUEMHHUKOB.

112. Metoas! pacuera Hopmupyembix [OCToM nokaszartesnei kauecTBa 3IEKTPOIHEPTUU.

113. MeToabl KOHTPOJIS U aHAJIM3a KaUueCTBa 3JIEKTPOIHEPTUH.

114. MeToas! u cpecTBa 0OECIIeUeHHs Ka4eCTBa AIEKTPOIHEPTUU.

115. Metoast aHaJm3a CTPYKTYPHOU u (YHKIIMOHAIBHOU HaJIe)KHOCTU
3JIEKTPOIHEPTETUUECKUX CUCTEM U CUCTEM BJIEKTPOCHAOKEHMUS.

116. Metoasl u cpeacrBa oOecreueHus HAJEKHOCTU 3JEKTPUUYECKHUX CETe U CUCTEM
3NIEKTPOCHAOKECHHUSI.

117. TloBpexaeHus: 1 HEHOPMAJIbHBIE PEKUMBI PAOOTHI IJIEKTPOIHEPTETUUECKUX CUCTEM.

118. 3amaun 1 anropuTMBbl yIpaBiIeHUsI SHEPTETUUECKON CUCTEMOM U €€ JJIEeMEHTaMU.

119. [TporpaMMHO- TEXHUYECKHE KOMIUIEKChI aBTOMATHMYECKMX W aBTOMATHU3MPOBAHHBIX
CUCTEM YIIPABJICHUS.

120. Mepapxuyeckue CTpPYKTYpbl CUCTEM YIIPABIIECHUS.

121. TepMuHasbl IpOTUBOABAPUHHON aBTOMATHUKH.

122. bawxHee U JanbHEe pe3epBUPOBAHUE.

123. JIokanbHbIE U PACIIPEIEIICHHbIE CUCTEMbI IPOTUBOABAPUHON aBTOMATHUKU.

124. ABTOMaTHYECKHE TIEPEKITFOYCHHSI B 3JIEKTPOIHEPTETUUECKUX CHUCTeMax (BBOJ pe3epBa,
MMOBTOPHOE BKIIIOUEHHUE, YACTOTHAS pa3rpy3Ka, OATaHCUPYIOUIUE OTKIIOYESHHUS).

125. ABTOMaTHYECKOE PpEryJIUpOBAHUE HAMpPSOKEHUS M paclpelelieHue peakKTUBHOU
MOIIHOCTH.

126. Perynstopsl Bo30yxaeHUS U KO3(PPUIIUEHT TpaHChHOPMAITUH.

127. ABTOMaTH4YeCKOE PEryIupPOBAHUE YACTOTHI M PACHPECIICHHE AKTUBHOW MOITHOCTH.
Perynstopbl 4acTOTHI BpallleHUS.

128. KoMmiiekcbl cOopa, Tepeaayd M OTOOpakeHUs OIEepaTUBHOM U aBapUMHOM
nHbOpMALIHH.

129. Llenu BTOpUYHON KOMMYTAllUU SHEPTETUYECKUX OOBEKTOB.

130. Kananer Mexo0bekTOBOM cBsi3M. CrocoObl obOecreueHus IMOMEXOYCTOMUUBOCTH,
KoppekTupyromue Koael. [IpoTokosnsl nepenaun nupopmaiuu.

131. CoBpeMeHHass HOMEHKJIATYpa YCTPOUCTB peieiftHOM 3aIUThI.

132. Peneiinas 3amura CHHXpOHHBIX T€HEpATOPOB.

133. Peneiinas 3amura Tpanc(popMaTopos.

134. Peneiinas 3ammra JBUTATENIEH.

135. Peneiigas 3ammra mvH.

136. Peneiinas 3ammra BO3AYIIHBIX M KAaOEIbHBIX JIMHUM 3JEKTPOINEpeaaund ¢ pa3IndHbIMU
crocobaMu 3a3eMJIEHUsI HEUTPAIIH.

137. ITpuHUMIIBI TOCTPOECHUS U B3aUMOJIEHCTBUE KOMIIEKTOB 3aLIUTHI.

138. Cucrtembl peneiiHOM 3a1UThl U IPOTUBOABAPUNHON aBTOMATUKU C KAHAJIAMHU CBSI3H.

139. TepmuHabl peneiHON 3aIUTHI.



140. Cucrembl CUTHATIM3AIUHT, PETUCTPALIUU U TG POBOTO OCHUILIOTpapUpPOBAHUS.

141. MukponpoueccopHble CpeacTBa M HMX MPUMEHEHHWE B YCTPOWCTBAaxX 3allUT Ha
NEKTPUUYECKUX CTAHLMSAX, B AJIEKTPUUYECKUX CETSIX, CUCTeMax 3JEKTPOCHAOKeHUs. 3aJaHus
JUISL 3K3aMe€Ha CoJepKaT TEOPETUYECKUE BONPOCHl M MPOOJIEMHBbIE CUTyalluu IO
HCCIIEZIOBAHUIO JIEKTPOIHEPTETUYECKUX CUCTEM U UX IIOJICUCTEM.

8. YYEBHO- METOANMYECKOE 1 UTHOOPMAIIMOHHOE OBECIIEHEHUME
JAUCHUITJIMHBI

a) IuTepaTtypa
1. Pycuna, A.T.PeXuMbl 3J€KTPHUUECKUX CTAHIUH U JIIEKTPOIHEPTCTHUECKUX CUCTEM :
yueOHoe mmocobue st By3oB/ A. I'. Pycuna, T. A. ®unumnmoBa. — Mocksa : M3naTenbcTBO
FOpaiit, 2024. — 399 c. — (Bricmee o6pa3oBanue). — ISBN 978-5-534-04370-9. — Tekcr :
anekTpoHHbIHN // Ob6paszoBatenpHas 1miatdopma FOpaiit [caitt]. — URL: https:// urait.ru/
bcode/538807 (mata obparenus: 29.03.2024).
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oOpamenus: 28.03.2024).
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Jlanb, 2021. — 268 c. — ISBN 978-5-8114-2511-2. — TekcT : 3neKTpoHHbIH // JlaHb :
3NeKTPOHHO- Oubmuoteunast cucrema. — URL: https:// e.lanbook.com/ book/169183 (maTa
ob6parmenus: 29.03.2024). — PexxuMm qocTyna: 1jisi aBTOpU3. TTOJIb30BaTeNlel. 3ari. ¢ 9KpaHa.
0) mporpamMmMHoe obecrieueHne 1 MHTepHeT-pecypchbl

Ne HaunmenoBanue Omnucanue

1 [ LibreOffice becninatHoe pacnpoctpanenue no nuiieHsun GNU LGPL
https://ru.libreoffice.org/about-us/license/

2 | OnepamuonHas cucrtema | GNU-munen3ust (GNU General Public License)

Linux
3 | Google Chrome BecrimatHoe pacmpocTpaHeHWe IO JIMIICH3WH — google
chromium http:// code.google.com/ intl/ ru/ chromium/
terms.html Ha ycrmoBusx https:// www.google.com/chrome/
browser/privacy/eula_text.html.
4 [ WinDjView becrutatHoe pacnipoctpanenue no ymneHsnn GNU GPL

http://www.gnu.org/licenses/old-licenses/gpl-2.0.htm.

5 [MATLAB+SIMULINK | Academic classroom 25 o gorosopy Ne2013.199430/949 ot

20.11.2013.
6 |Mathcad Education - |25 pa6. mect mo Software Order Fulfillment Confirmation,
University Edition Service Contract # 4A 1934168 ot 18.12.2014.
7 | PSCAD EE MUL 10 pab Mect mo muueH3uOHHOMY goroBopy Ne21/13L/860
ot 17.10.2013.
8 |[RastrWin3 bazossrii | 10 JIMII. ITo JIOTOBOPY
KOMILIEKC Ne(0323100012213000182-0001592-01/1144 ot 31.12.2013.
9 | RastrWin3 10 JIUII. o JIOTOBOPY

Ontummszanus pexuma | Ne0323100012213000181-0001592-01/1143 ot 31.12.2013 u
noroBopy Ne236 ot 02.12.2014.

10 | Tpenaxep no | Jorosop Ne 2-35-2015/261 ot 25.12.2015.
OTIepaTHBHBIM
MEPEKITIOYCHUSIM
11 | ObC JIAHb DNEKTPOHHO-OMOIMOTEYHAS CHCTeMa, BKITIOUaromas B ceos

http://e.lanbook.com/ KaK JJICKTPOHHBIC BEPCUU KHUT M3JaTellbcTBa «JlaHb» U




JIPYTUX BEIYIINX U3JATEIbCTB YUeOHOU JIMTEPATYPhI, TAK U

JJIGKTPOHHBIE BEPCUU  TEPUOJUYECKMX M3JAAHUK  TI0
€CTECTBEHHBIM, TEXHHUYECKUM U TYMaHUTaPHBIM HayKaM
12 | 9BC IPRbooks OnekTpoHHO- Oubnmoreunass cucrtema IPRbooks —
http:// Hay4yHO- oOpa30oBaTeNbHBII pecypc s pelIeHHs 3ajad
www.iprbookshop.ru/ obOyuenus B Poccum u 3a pybexxoMm. VYHUKaIbHAs
miatpopma ODBC IPRbooks o0BenuHSIET HOBeMHIIHE
MH()OPMAIIMOHHBIE TEXHOJIOTUH U yUEOHYIO JINIIEH3MOHHYIO
mutepatypy. Kontentr OBC IPRbooks  ortBeuaer
TpeboBaHusIM cTaHgapToB Bbiciied  1mkoael, CIIO,
JIOTIOJTHUTEJIBHOTO M JUCTAHIIMOHHOTO oOpa3zoBaHus. DbC
IPRbooks B mogHOM 00BEME COOTBETCTBYET TPEeOOBAHMUSIM
3akoHogatenbcTBa PO B chepe oOpazoBanus
13 | O9bC IOPAUT ®oHp 3MeKTpoHHOU OMbMMoTeku cocrapisieT 6omee 4000
https://urait.ru HaMMEHOBAHUM U TOCTOSIHHO ITOTIOJTHSIETCS HOBHMHKAMU, B
OOJIBIIMHCTBE CBOEM 3TO YUYEOHUKU U yuyeOHbIE MOCOOUS
JUIS. BCEX ypOBHEH MPOdecCHOHATBHOTO 00pa30BaHMSI OT
BEAYIIMX HAyYHBIX IIKOJ C COONIOACHHEM TpeOOBaHUM
droc
B) npodeccroHa bHbIe 0a3bl JAHHBIX 1 HHHOPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBbI
Ne HaumeHoBaHnue Onucanue
1 | OdunmanbHbINH cait | Ha cailite BAK MoXxHO HaWTH o0O0LME CBEOEHUA O
BAK PO rOCyIapCTBEHHOM CUCTEME ATTECTALIMM HAYYHBIX U HAYYHO-
http://vak.ed.gov.ru/ METArOTUYECKUX  KaJpOB, HOPMATHBHBIE JTOKYMEHTHI,
cocraB BAK, nepeueHpb 1eHCTBYIOMIMX AUCCEPTALUMOHHBIX U
9KCIIEPTHBIX COBETOB.
2 | http://www.e-library.ru | UHTepHeT- OubOIMOTEKa OOpa30BaTEIBPHBIX W3JaHUH, B
KOTOPOI COOpaHBI 3JIEKTPOHHBIE ITyOJIMKAIINH 110 HanboJee
AKTyaJIbHBIM TEMaM.
3 | http:// www.edu.ru/ | Poccuiickoe o0pazoBanue. denepanbHbIi mopTail
index.php
4 | http://window.edu.ru Enunoe okHO noctyna k o6pa3oBaTesbHBIM pecypcam
5 | http://new.fips.ru/ denepaabHBIA HHCTUTYT IMPOMBIIIICHHOW COOCTBEHHOCTH
6 | http:// www.cito.ru/ | 'mobanpHas ceTh AUCTAHIIMOHHOTO 0Opa30BaHUSs
gdenet/
7 | https://www.runnet.ru RUNNet (Russian UNiversity Network) - kpynHeiias B
Poccun HAy4HO- oOpazoBaTenbHas
TEJIEKOMMYHHUKAIIMOHHAS CETh, 00JIaJaroIIast MpOTSKEHHOM
BBICOKOCKOPOCTHON MarucTpaabHON MHPPACTPYKTYpPOH U
MEXIYyHaPOIHBIMU KaHaJlaMH, obecreunBaOIIMU
MHTErpaIvIo ¢ 3apyOeKHBIMU HayYHO- 00pa30BaTeIIbHBIMU
ceramu (National Research and Education Networks,
NREN) u ¢ UutepHer.
8 | http://neicon.ru [ToTHOTEKCTOBBIN apXUB BEOYIIMX 3amagHbIX HayYHBIX

XKYpHaJI0B Ha poccuiickoil miatdgopme HanmonaabHOTO
3JIEKTPOHHO- MH(POPMALIMOHHOTO KOHCOpIIMyMa




(HDUKOH)

http://webofscience.com

[Tomutematndeckast pedepaTuBHO- OMOIMOTrpaduueckas u
HaykoMmeTpuueckas (bubmuomerpuueckasi) 0aza JaHHBIX
«Web of Science Core Collection»

10

https://www.scopus.com

MexnyHaponaHast pedepaTuBHash 0aza MaHHBIX HAyYHBIX
u3gaHui Scopus

11

http://www.mathnet.ru/

O6mepoccuiickuit MateMatuueckuii mopran Math-Net.Ru

12

http://diss.rsl.ru/

DIIeKTpOHHAas1 OMOIMOTEKa AUCCepTalUid

13

http://drsk.ru

00IIIeCTBO
ceTeBast

CalT AKXITMOHEpHOE

pacipcaciinTeIabHas

OdunmanbHbIH
"JlaTbHEBOCTOYHAS
KoMmaHus"

14

http:// www.rushydro.ru/
company/

Odunmansueiii caiit ITAO «Pycl'ugpo»

15

https://gisp.gov.ru/

nH(pOpMaITMOHHAS cucrema
npomsinuieHHocTU.  IIpodeccuonanbHas 6a3za  3HaHU,
MPENOCTABISIONIAs  CEPBUCHI I BCEX  CYOBEKTOB
IIPOMBIIJIEHHON NEATEIPHOCTH — OT OpPraHOB BIIACTU
Poccuiickoii @enepanuu 10 OTHAEIBHBIX NPEAIPUSATHN U
VHUBUAYAJIbHBIX TPEANTPUHUMATENEH.

I'ocynapcrBeHHas

16

https://gisee.ru/

locynapcrBennast nHopmanMoHHas cUcTeMa B 00iacTu
9HEProcOepekeHNss U TOBBIIICHUS  SHEPreTHUECKOil
3G (GEeKTUBHOCTH. DKCIEPTHBIK TMOPTal IO BOIpPOCaAM
3HEProcOepeKEHHUSI.

17

https://www.gis-tek.ru/

I'mc TOK — dbenepanpHas rocygapcTBeHHas
HH(pOpPMALIMOHHAS CUCTeMa, cojJepxkaliasi HHPOPMAIUIO O
COCTOSIHUH u MPOTHO3€ pa3BUTHUA TOIUTUBHO-
9HEPreTUYECKOro koMruiekca Pd.

18

http:// www.fsk- ees.ru/
about/
standards_organization/

®enepanpHas cereBasi KoMIaHus EQMHON sHEpreTuueckon
cuctembl. [1yOauuHOe akIMOHEPHOE OOIIECTBO «CO3/IaHO B
COOTBETCTBUH c MPOrpaMMoun pedbopMupoBaHUs
anekTposHepreTukn  Poccuiickonn ~— Depgepaunm  Kak
opraHmzalius Mo ynpaBleHWro EauHoN HalMoHaJIbHOU
(obmepoccuiickoii) anekTpuueckorr cetbto (EHOC) ¢
LIEJIBIO €€ COXPAHEHUS U PA3BUTHUSL.

19

http://economy.gov.ru

MuHHUCTEPCTBO HIKOHOMMYECKOTO pas3BuTus Pocculickon
denepanuu (MuH3KOHOMpPAa3BUTUS Poccun)
denepanpHOe MUHUCTEPCTBO, OCYLIECTBJISIOLIEE
BBIPAOOTKY U PpEAIM3AIUI0 3KOHOMHYECKON MMOJUTUKU
ITpaBurenscTBa Poccuu o psiny HanpasiIeHHM.

20

http://
minpromtorg.gov.ru

MuHuCTEPCTBO MIPOMBIIIJIEHHOCTH u TOPTOBJIH
Poccutickoii ®enepannu (Munnpomtopr Poccun)

21

https://minenergo.gov.ru/
node/234

MunucrepctBo  sHepretuku  Poccuiickon

(Munsnepro Poccun)

Denepaunn

9. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEHEHUE JUCLHUIIJINHBI




3aHATUS MO JUCHUIUIMHE MPOBOJSTCS B CHEUUATbHBIX MOMEIIEHUSX, MPEACTABISIONINX
co00i1 yueOHble ayIUTOPUM IJIsl MPOBEICHUS 3aHSATUM JIEKIIMOHHOTO THUIMA, MPAKTUYECKUX
3aHSTUM, TPYNIOBBIX W HWHAMBUAYAJIbHBIX KOHCYJbTAIIMNA, TEKYLIEr0 KOHTPOJISd U
MIPOMEKYTOUHOM aTTeCTalluH. CrnenuanbHbie MTOMEIIEHUSI YKOMILIEKTOBAHbI
CIIeMaTU3UPOBAHHON MeOENIbI0 U TEXHUYECKUMHU CPEICTBAMU OOYUYEHUS, CIYKAIUMU IS
MpeACTaBIICHHUs] yaeOHOW MH(popManmu OOJIbIION aymuTOpUU. Bce momenieHns, B KOTOPBIX
MPOBOJISITCS 3aHSITUSI, COOTBETCTBYIOT ACHCTBYIOIIUM CAHUTAPHBIM U MPOTUBOMONKAPHBIM
npaBuiaMm u  HopMmaM. Kaxnaeiii  oOyvarommiicss  obecriedeH  MHIUBUAYATbHBIM
HEOTPAHUYEHHBIM JOCTYIIOM K 3JIEKTPOHHO- OMOJIMOTEUYHBIM CUCTEMAM U K 3JIEKTPOHHOMU
nH(popMaIIMOHHO- 00Opa3oBaTenbHON cpeae yHHBepcutera. CamocrosiTenbHass paboTa
00yYaIONIUXCSl OCYILIECTBIISICTCS B MTOMEILIEHUSIX, OCHAIIIEHHBIX KOMIBIOTEPHON TEXHUKOMU C
BO3MOJKHOCTBIO MOJKIIOYEHUS K ceTh « THTepHeT» U 00ecredyeHeM 10CTyIa B 3JIEKTPOHHYIO
HH(pOPMAIIMOHHO- 00pa3oBaTeIbHYIO Cpeldy YHUBepcutera. B KadecTBe MaTepHabHO-
TEXHUYECKOT0 OOeCHe4YeHMs] IUCUUIUIMHBI HCHOJIB3YIOTCS MYJIbTUMEAUNHBIE CPENCTBa,
KOMITBIOTEpHASl TEXHWKA C BBIXOJOM B CceTh MHTEpPHET M 3JIEKTPOHHYIO HH(POPMAIMOHHO-
00pa30BaTEIbHYIO CpE/ly YHUBEpPCUTETA, yuyeOHasi MeOellb, JIMIEH3MOHHOE MPOrpaMMHOE
obecrieueHne. Matepuan JeKUM NpeAcTaBieH B BuAe npe3eHTtauui. s mpoBeneHus
MPAKTUYECKUX 3aHATUH ©U B CAMOCTOATEIbHOM paboTe CTYIEHTOB HCIOJIb3YIOTCS
AIIEKTPUUYECKUE CXEeMbl dHepreTuueckux kommanuii JlanpHero Boctoka. Ha mpakTuueckux
3aHSATUSIX U B CAMOCTOSATENIbHOM paboTe acnUpaHTOB HCIOJIB3YETCS MPOTrpaMMHOE
o0ecrieueHue, yKa3aHHOE BBIIIIE.



