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OLIEHOYHBIE CPEJICTBA JUISA TPOBEJIEHUAS TPOMEKYTOYHOMN
ATTECTAIIAU OBYYAIOIIMXCS MO JUCHUTIIAHE (MOY.JTIO)

1. OOumue cBegeHus

1. | Kadenpa ®uU3nKH, OMOJIOTMH U MH)XEHEPHBIX TEXHOJOTUMN

2. | HammpaBneHnue nmoAroToBKu 13.03.02 DyieKkTpodHEPTreTHKa U SJICKTPOTEXHUKA

3. | Hanpasnennocts (nmpoduin) | BEICOKOBOJIBTHBIE AIEKTPOIHEPTETUKA U DJICKTPOTEXHUKA
4. | Aucuunianaa (MOIyIb) [lepexomHbIe MPOIIECCH U MEPEHANPSKEHUS

5. | ®opma 0bydeHus 3a04Has

6. | ['oxg Habopa 2018

2. IlepedyeHb KOMIETEHIUH
— CIIOCOOHOCTHIO TPHUMEHATH COOTBETCTBYIOIIUN (PU3MKO-MaTEeMaTUYECKUN —ammapar,
METO/Ibl aHAllM3a U MOAETUPOBAHUS, TEOPETUUECKOTO M IKCIIEPUMEHTATBLHOTO UCCIICJOBAHUS TIPU
pemennu npodeccuoHanbHbIx 3aaa4 (OI1K-2);
— CIOCOOHOCTHIO 00pabaThIBaTh Pe3ybTaThl FKCIepuMeHTOB (ITK-2).



1. KpuTepuu u noka3zarejiy oOlleHHBAHHS KOMIIETEHIIUMI HA Pa3JIMYHBIX 3Tanax ux GgopMupoBaHus

®opmupye KpuTepuu n noka3aTeau olleHUBAHUSI KOMIIeTeHIMIi
DopMBbI KOHTPOJISI
Ir1an GopMHPOBAHUS KOMIETEHIHH Masi
3HaTh: Ymers: Baaners: c¢(popMHPOBAHHOCT
(pa3neJibl, TeMbl JUCHHUIINHBI) KOMITETEHI .
U KOMIIeTeHI U
ust
OIIK-2 OCHOBBI (PM3UKH DJIEKTPOMArHUTHBIX U HaBBIKAMU pEIIeHNUS 3aJa9u
OOmas XapakTepucTuka U KiaccupuKanus IK-2 NIEKTPOMEXAHUUECKUX MEPEXOIHBIX KOOpAMHAIMY M30JISIUHU IO
nepeHanpspkeHuil. IlepexongHble mpoueccsl B MPOIIECCOB B CHHXPOHHBIX U YCIIOBHIO BO3JEHCTBUS
JMEKTPUUYECKUX Iensdx. MarpuyHas 3aIuch ACHHXPOHHBIX MallIMHAX, y3JIaxX BHYTPEHHUX MEpeHaNnpsHKeHU
muddepeHunanbipx ypaBHeHuil. CoOCTBEHHbIC KOMIIJICKCHOM Harpy3ku U C yueToM aTMOc(epHBIX
3HaueHust (C3) u cobctBeHHble BeKTOpHI (CB) 3JIEKTPOIHEPreTUUECKON CUCTEME B MepEeHaIpsKEHUN U JJIUTEIIbHO
MaTpHIl. LeTIOM BO3JICHCTBYIOMNX pab0oInXx
HanpsoKeHUH
OIIK-2 OCHOBBI (DM3UKH 3JIEKTPOMATHUTHBIX U HaBBIKAMHU PacyeToB
Pemenne  cucremsl  nuddepeHIanbHBIX
. M [K-2 3JIEKTPOMEXaHUIECKUX TEPEXOAHBIX MEPEXOIHBIX MPOIIECCOB MPH
YpaBHEHHH 3JEKTPUYECKHX Lemeld depes
MPOLIECCOB B CHHXPOHHBIX U Tpex(}a3HbIX U
MaTpUYHYIO SKCIOHEHTy. IIpeoOpazoBanue
ACHHXPOHHBIX MallIMHAX, Y3J1ax HECHUMMETPHUYHBIX KOPOTKHX
nono6us. [IpuBeneHne BEmECTBEHHBIX MATPHUI] .
KOMIIJICKCHOM Harpy3Kku U 3aMBIKaHHUAX, a TAKXKe MPH
obmero Buga uii cxeM 0e3 @OTepp K .
ANEKTPOIHEPTETUIECKON CUCTEME B o0OpriBax (a3
CUMMETPUYHBIM MaTpPHUIIAM.
EJIOM
OIlIK-2 METOBI aHAIN3a CTATHYECKOH U HaBBIKAMU pPEIICHUS 3a/1a4un
Pacyer mepexoIHBIX TNPOLECCOB C YYETOM . .
. IK-2 JTUHAMUYECKOH yCTOHYHUBOCTH KOOPAMHAIIMY H30JISIHUH TI0
YaCTOTHBIX 3aBHCHMOCTEH IMapaMeTpoB CXeM o
. ANIEKTPOIHEPTETHUECKUX CHCTEM, a YCIIOBHIO BO3JCHCTBUS
3aMCUICHUA BBICOKOBOJIBTHBIX yCTpOHCTB. o KOHTpOHBHBIﬁ
TaKXKe OCHOBHBIE MEPOIIPUATHS 110 BHYTPEHHHUX TepEHaINpPsHKeHN I
Wnrterpansaple  mpeoOpazoBanust Pypbe 10 . ompoc
00€ecIeuYeHNIO CTaTHYECKOH, C y4eToM aTMOC(EepHBIX
Kapcony wu Jlamnacy. Pewenue cucrem N N .
. JMHAMHYIECKOH M Pe3yJIbTHPYIOIEeH NepeHANPSHKEHUH U ATTUTEIILHO
muddepeHInaNbHBIX YpaBHEHHH C IOMOIIBIO . .
YCTOWYHMBOCTH CHCTEM BO3JICHCTBYIOMNX pabounx
MHTETpATBbHOTO NpeodpazoBanus Oypee. .
HanpsoKeHUH
OIIK-2 OCHOBBI (DPM3HMKH 3JIEKTPOMAarHUTHBIX U | COCTaBIISTh HaBBIKAMHU PacyeToB
[K-2 3JEKTPOMEXaHUUECKUX MEPEXOIHBIX pacueTHbIE CXEMBI U | MEPEXOAHBIX MPOLECCOB IpU
YacToTHble XapaKTepPUCTUKH  THIOBBIX
o MPOLIECCOB B CHHXPOHHBIX U COOTBETCTBYIOIIHE Tpex(}asHbIX U
BHEIIHUX HANpSHKCHWMH B  y3JaxX CXeM
ACHHXPOHHBIX MAaIlIMHAX, y3J1aX CXEMBI 3aMeIIeHUS HECHMMETPHUIHBIX KOPOTKUX
3aMeIICHNS. MHorope30HaHCHbIE -
KOMIUIEKCHOM Harpy3Kd U 10 OTHOIICHHUIO K 3aMBIKaHHAX, a TAKKE IPH
nepeAaToyHsle  (PYHKIMH  CIIOKHBIX — CXEM.

AHaIMTHYECKUE W YUCIICHHBIC 3TAIbl PEIICHNS
TIpY 3aaHHOH (hopMe BHEUTHUX BO3/ICHCTBHIA B
MHOT'0Y3JIOBBIX CXeMax. IIpumenenue
npeoOpasoBanust Jlamlaca K ypaBHEHHSM B
YAaCTHBIX IIPOU3BOJHBIX.

ANIEKTPOIHEPTETHUECKON CHCTEME B
LeJIOM

TOKaM IPSIMOH,
obpaTHOH 1
HYJIEBOI
MOCIE0BATEIBHOCT
el 1 oIIpeaeIaTh
napamMeTpsl
pa3NUYHbIX

o0OpriBax (a3




9JICMCHTOB 3THUX
CXEM pa3HbIMU

METOAAMU
OIIK-2 o0111e 3aKOHOMEPHOCTH Pa3BUTHSA HaBBIKaMU pEIICHUs 3a/1a41
[K-2 BHYTPEHHUX [IEPEHANPSKEHUN Ha KOOpJIUHALMH U30JISILUU 110
o . 00BEKTax 3IMEKTPOIHEPTETHKU YCIIOBHIO BO3JEHCTBUSA
Pemenne  ypaBHeHHMII ~ MHOTONPOBOIHOM o
BBICOKOTO U CBEPXBBICOKOTO BHYTPEHHHUX MEPEHANPsKEHUI
JMHAH C 4YaCTOTHO3aBUCHMBIMH TOTEPSAMH.
o HaInpsKEHUsS B 3aBHCUMOCTH OT C y4eTOM aTMOC(EpHBIX
BonHOoBBIE KaHaIBI MHOTOIIPOBOAHOM JIMHUM. . o
pexnMa 3a3eMIICHHUS HEUTpanu HNEepeHaNnpsKeHUN U AITUTEIBHO
BO3JICHCTBYIOMNX paboInx
HaIpsHKEHUR
N OIIK-2 o011ue 3aKOHOMEPHOCTH Pa3BUTHS HaBBIKaMU PacyeTOB
PexuMbl 3a3eMIIeHUs] HEHTpalld HSHEProCHCTEM. .
[K-2 BHYTPEHHUX NepeHanpsLKeHUN Ha MEPEXOAHBIX IPOLIECCOB IIPU
I1oBrIlIEHUE HalnpsKEHUST B HECUMMCTPUYHBIX HpOBepquoe
o 00BEKTaX IEKTPOIHEPTETUKU Tpex(dasHbIX U
pexxumax. YacTuyHOe 3a3eMJIeHHE HelTpanu. 3a1aHKe
BBICOKOTO U CBEPXBBICOKOTO HECHUMMETPUYHBIX KOPOTKUX
PacyeTsl TOKOB 3aMBIKaHHA B CeTH C
. N HanpsKEHUS B 3aBHCHUMOCTH OT 3aMBIKaHUAX, a TAKXKe MPH
3a3eMJICHHOH 1 U30JIMPOBAHHON HEUTpPAJIbIO. .
pexnMa 3a3eMIICHHs HEUTpanu o0peIBax (a3
OIIK-2 OCHOBBI (DPM3UKH 3JIEKTPOMAarHUTHBIX H | COCTaBIISTh HaBBIKAMHU Pac4eTOB
IK-2 3JEKTPOMEXaHUUECKUX MEPEXOIHBIX pacueTHbIE CXEMBI U | MEPEXOAHBIX MPOLECCOB NpU
MPOLIECCOB B CHHXPOHHBIX U COOTBETCTBYIOIIHE Tpex(}asHbIX U
ACHHXPOHHBIX MallIMHAX, y3J1aX CXEMBI 3aMEIIECHUS HECHUMMETPUYHBIX KOPOTKUX
JyroBele nepeHanpsikeHus. ['MmoTe3sl pa3BUTUS KOMILIEKCHON Harpy3Kku U IO OTHOIIEHHIO K 3aMBIKaHHUSAX, a TAKKE PH
JYTOBBIX INEpeHanpspKeHud. MopenupoBaHue u 3JEKTPOIHEPTETUUECKON CUCTEME B TOKaM IPsSIMOii, oOpeIBax (a3
METO/IbI UCCIIEJOBAHMS JyTOBBIX LEJIOM oOpaTHOU 1
nepeHanpspkeHui. JlyroBble epeHanpsiKeHUs B HYJIEBOI
CeTM C  3a3eMJICHUEM  HEUTpanu  depes [OCJIEZI0BATEIBHOCT
Jlyroracsiliuii peakTop. Meronbl OrpaHUYEHHUs el ¥ onpelensTh
JyTOBBIX TEpEeHANPSKEHIH. napameTpsl
Pa3IUIHBIX
JJIEMEHTOB 3TUX
CXeM Pa3HbIMH
METOAAMU
KomMmyTanMoHHbIE TepeHANpsHKEHUS B CETH C OIIK-2 OCHOBBI (DPM3UKH 3JIEKTPOMArHUTHBIX U HaBBIKAMU PacdeTOB
3a3eMJICHHEM HEHTpamu depe3 Iyroracsuiui [K-2 3JEKTPOMEXaHUUECKUX MEPEXOIHBIX HNEPEXOAHBIX MPOLECCOB IPU
peakxrop. IlepeHarnpsbkeHust npu oOpbIBE TOKa B IPOLIECCOB B CHHXPOHHBIX U Tpex(}asHbIX U
peakTope MpH JIMKBHIAIMHM 3aMBIKAaHWH Ha ACHHXPOHHBIX MAaIIHHAX, y3J1aX HECHMMETPHUYHBIX KOPOTKUX
3emimo. Mertonel pacueroB. TpebOoBaHus K KOMIUIEKCHOHN Harpy3Kd U 3aMBIKaHHAX, a TAKKE IIPH
Pa3MEIeHHIO JyToracsAfX peakTopPOB. ANIEKTPOIHEPTETHUECKON CHCTEME B oOpsIBax ¢a3
LEJIOM
KommyTanuonnele nepeHanpspkeHus.  Bunpl, OIIK-2 METOIbI AHAJIN3a CTATUYECKOH 1 COCTAaBJISITh HAaBbIKAMHU PACUETOB KoHTponbHbIit




0COOEHHOCTH

IK-2

XapaKTepUCTUKH u JUHAMUYeCKOll ycToiiunBocT! pacueTHbIE CXEMBI U | MEPEXOAHBIX MPOLIECCOB IpU orpoc
¢dopmupoBanus. KommyTanmm HeHarpyX€HHBIX NIEKTPOIHEPIreTUUECKUX CUCTEM, a COOTBETCTBYIOIIHE Tpex(dasHbIX U
Tpancdopmaropos. [IpeobpazoBaHue >HEpruii. TaKXe OCHOBHBIC MEPOIPUATHS 110 CXEMBI 3aMeIleHUs HECUMMETPUYHBIX KOPOTKUX
VYyer XapaKTEPUCTHK KOMMYTallHOHHBIX 00€ECIIEYCHNIO CTaTHIECKOH, IO OTHOIIEHHIO K 3aMBIKaHHUAX, a TAKKE MPH
annapatoB. MeToabl OLEHKH MEpEeHANPSKEHUM. JUHAMUYECKON U pe3yIbTHPYIOIIEeH TOKaM IpPSIMOH, oOprIBax (a3
OrpanndeHne mnepeHanpspkeHuil. Kommyrarm YCTOWYUBOCTH CUCTEM obOpaTHOU 1
HEHarpy>KEHHBIX JISII. MeTtoasl HYJIEBOI
MOJIEIUPOBAaHUA M OLEHKH XapaKTEPUCTHUK MOCIE0BATENBHOCT
NepEeHANPSKEHUM. Meponpusitus, el 1 onpenensTh
OTpaHUYMBAIOIINE YPOBHU MEePEHANPSIKCHUH. napameTpsl
Pa3IUYIHBIX
3JIEMEHTOB 3TUX
CXeM Pa3HbIMHU
METOAAMU
Pe3onaHcHBIE NIEPECHAIIPSIKCHUSL. Db dext OIlK-2 o0111e 3aKOHOMEPHOCTH Pa3BUTHSA OOIIMMHU METOJJaMH aHaJIu3a
®eppanti.  Mertoasl  pacdyeToB.  AHanu3 [K-2 BHYTPEHHUX NEPEHANPSKEHUN Ha MEPEXOIHBIX U
(axTOpOB, BIIUSIOIINX Ha YPOBEHb 00BEKTax 3IMEKTPOIHEPTETHKU YCTaHOBHBIIUXCS MPOLIECCOB,
HepeHaNnpsHKEHUI. Metoasl  OrpaHHYEHHS BBICOKOTO U CBEPXBBICOKOTO BO3HHUKAIOIIUX TP Pa3BUTUU
HepeHanpsLKeHU PU NPOSBICHUHM €MKOCTHOTO HaNpsKEHUsS B 3aBHCHUMOCTH OT BHYTPEHHUX NEPEHANpPsKEHUN
a¢dexra. pexnMa 3a3eMIICHHs HEUTpanu
OIIK-2 o01re 3aKOHOMEPHOCTH Pa3BUTHS 00IMMH METOZaMH aHaJIN3a
Pe3onaHcHBIE TNepeHanpsDKEHHs M 3alllUTa OT o
L IK-2 BHYTPEHHUX NEPEHANpPsKEHUN Ha MIEPEXOHBIX U
HUX, PE30HAHCHOE CMCHICHHUC HEUTpaJH, KOHTpOHI)HBIf/'I
o 00BbEKTaxX 3MEKTPOIHEPTETUKU YCTaHOBMBIIHUXCS TPOLIECCOB,
€MKOCTHOH 3(P(EeKT B CUMMETPHUYHBIX PEXKHUMAX ompoc
. BBICOKOTO U CBEPXBBICOKOTO BO3HHUKAIOIIUX [IPHU PA3BUTUH
JUHANH ~ 3JeKTporepenadyn  (IBYXCTOpOHHEE o
HanpsKEHUS B 3aBHCHUMOCTH OT BHYTPEHHHUX INepeHaNnpsHKeHU
MUTaHKE dJIEKTpoIepeIaun) N
pexnMa 3a3eMIICHUS HeUTpamu
PesonancHele HEPEHANPSIKEHUS B OIlIK-2 o01111e 3aKOHOMEPHOCTH Pa3BUTHSA HAaBBIKAMU PACUYETOB
HETIOTHO(a3HbBIX pexxuMax OJIOYHBIX IK-2 BHYTPEHHUX NEepeHanpsuKeHUH Ha MEPEXOAHBIX IPOLIECCOB IIPH
3JIeKTpoInepeaay. Pe3onaHcHEBIE 00BEKTaxX IEKTPOIHEPTETUKU Tpexda3HbIX U
HEepeHanpsHKeHUS] B HECUMMETPUYHBIX PEXUMAX. BBICOKOTO U CBEPXBBICOKOTO HECUMMETPUYHBIX KOPOTKUX
Meponpustius 10 TOAABICHUIO HEYETHBIX HaNpsKEHUsS B 3aBUCUMOCTH OT 3aMBIKaHHUSAX, a TAKXKE PH
TapMOHUK. pexxuMa 3a3eMIIeHHs HelTpanu o0peiBax (a3
OIIK-2 o01Me 3aKOHOMEPHOCTH Pa3BUTHS HaBBIKaMU PELICHUS 3a1a4U
[K-2 BHYTPEHHUX NEpEHaNpsKeHUN Ha KOOpAMHAIMY H30JISHUH 1O

CamoBO30YX/IeHHE TEHEpPaTOpOB, pabOTarONIMX
Ha EMKOCTHYIO HarpysKy; NepeHanpsDKeHHsS B
MEePEXOJHbIX PEKUMAX TMPH KOMMYTAIMX,
IUIAHOBBIX M aBapHUIHBIX, pa3pbIB Ieperadn
BCIIEJICTBHE ACHHXPOHHOTO XO/a.

00BEKTax IMEKTPOIHEPTETHKU
BBICOKOI'O U CBEPXBBICOKOT'O
HalpsHKECHU B 3aBUCUMOCTH OT
peXMMa 3a3€MIICHUSI HEUTpaIu

YCIJIOBHUIO BO3JIEHCTBUS
BHYTPEHHUX II€PEHANPSIKEHUI
C Y4€TOM aTMOC(EPHBIX
MepeHarpsKEHUN U JJIUTEIIBHO
BO3ACHUCTBYIOMINX pabodnx
HaIpsHKEHUN




OIIK-2 OCHOBBI (DM3HKH 3JIEKTPOMAarHUTHBIX U | COCTaBIIATh HaBBIKAMHU PacyeTOB
IK-2 NIEKTPOMEXAHUUECKUX MEPEXOAHBIX pacueTHbIE CXEMBI U | MEPEXOAHBIX MPOLIECCOB IpU
Kommyrannonssle nepenanpsbxkenus npu AIIB MPOIIECCOB B CHHXPOHHBIX U COOTBETCTBYIOIIHE Tpex(dasHbIX U
U OTKIIOUEHHAX IIYHTUPYIOIIUX PEaKTOpOB, ACHHXPOHHBIX MallIMHAX, y3JIaX CXEMBI 3aMEIIECHUS HECHMMETPUYHBIX KOPOTKUX
HEIITaTHBIX PEXHUMOB (ACHHXPOHHBIH DPEXHM). KOMILUIEKCHON Harpy3Kd U IO OTHOIIEHHIO K 3aMBIKaHHUAX, a TAKXKE PH
Craructudeckue XapaKTEPUCTHKH JIIEKTPO’HEPTETUUECKON CHCTEME B TOKaM IIPSMOii, o0peIBax (a3
KOMMYTALIMOHHBIX NepeHanpsKeH. DakTopsl, LEIOM oOpatHOU 1 IIpoBepounoe
BIUSIOUIME HAa KpPAaTHOCTb IEPEHANPSIKECHUM. HYJIEBOI 3amaHne
BeIcOKOYacTOTHBIE ~ MEpEHANpsDKEHUS — MPHU MOCIEJ0BATENIBHOCT
KOMMYTAllUAX HEHArpy>K€HHBIX IIHMH. Y CJIOBUSA € ¥ onpenenTh
(dhopMupoBanus, METO/IbI OLICHKU U rnapaMeTphl
OrpaHUYEeHUN. OpraHnuzanvoHHbIE pa3iIn4HbIX
MEPOIPpUATHS. 9JICMCHTOB OTHUX
CXeM Pa3HbIMHU
METOAAMHU
OIIK-2 o01pe 3aKOHOMEPHOCTH Pa3BUTHS HaBBIKaMU PEIICHUS 3a1a4H
[K-2 BHYTPEHHUX NEpPEHANPSKEHUN Ha KOOpAMHALMY H30JIALHH 10
®Deppope3oHaHCHbIE NepeHanpskeHud. dusuka o
00BEKTax MEKTPOIHEPTETHKU YCIIOBHIO BO3JEHCTBUS
B030yxneHns. Peppope3oHaHCHbIC SBICHUS IPU o
Lo BBICOKOT'O U CBEPXBBICOKOTO BHYTPEHHUX NEPEHANpPsKEHUN
MOCJEJOBATEIbHOM COEIVHEHHH HEIMHEHHOU
HaNpsKEHUsS B 3aBHCHUMOCTH OT C y4eToM aTMOC(EepHBIX
MHYKTUBHOCTH TPaHC(HOPMATOPOB M E€MKOCTH N o
cern pexuma 3a3eMIICHHs HeUTpanu HNepeHanpsKeHU U AITUTEIbHO
’ BO3ACHUCTBYIOLINX pabodnx
HaIpsKeHUn
OIlK-2 OCHOBBI (DM3UKH 3JIEKTPOMArHUTHBIX U COCTaBIIATh HaBBIKAMHU PacueTOB
IK-2 DJIEKTPOMEXAHNYECKHUX MTEPEXOTHBIX pacYETHRIE CXEMBI M | MEPEXOIHBIX ITPOIECCOB IIPHU
IMPOLECCOB B CHHXPOHHBIX U COOTBETCTBYIOIIUE Tpex¢)a3H1)1x u

®Deppope3oHaHCHBIE — TEPCHANPSDKCHUS — [PH
MOCJIE0BAaTEIbHO-NAPAIIEIbBHOM  BKJIIOUEHHUU
HEJIMHEHHOW MHIYKTHBHOCTH TpaHC(OPMATOPOB

U eMKOCTH ceTu. IlepeHampsbkeHHs —IIpH
OTKJIIOYEHUSIX IMH ¢  TpaHcdopmaropamu
HaNpsKEHUS. MeTonbt OTpPaHUYCHUS

(heppope30HaHCHBIX TIepeHANPSHKEHUH

ACUHXPOHHBIX MalIMHAX, y3JIaX
KOMIUIEKCHOU Harpy3Kku U
31EKTPOIHEPTETUUECKON CUCTEME B
LEIOM

CXEMBI 3aMeIleHHs
0 OTHOILIEHUIO K
TOKaM IpPSIMOH,
oOpartHOU 1
HYJIEBOI
TIOCJIE/I0BATEIILHOCT
ell 1 oIIpeaeIaTh
napameTpsbl
Ppas3IUuHbBIX
JJIEMEHTOB THX
CXEM pPa3HbIMU
METOJlaMU

HECUMMETPUYHBIX KOPOTKHX
3aMBIKAHHSX, & TAKKE MPU
oOprIBax (a3




Koopaunarus usonsnuu. 3afaud KOOpIUHALIUN
m3omsanuu. Kputepun Bei6opa msomsmuu JIOIL.
XapaKTepUCTHKH 3aIIUTHBIX anmnapaTos.
KoopauHamms HU305sIIUH 31€KTPO0OOpyI0BaHUS
MOACTAHIIHI.

OIIK-2
IK-2

o0111e 3aKOHOMEPHOCTH Pa3BUTHSA
BHYTPEHHUX NEepeHanpsLKeHU Ha
00BEKTaX IEKTPOIHEPTETUKU
BBICOKOTO M CBEPXBBICOKOTO
HAIpsKEHUS B 3aBUCHMOCTH OT
pexXUMa 3a3€MJICHUS HEUTpaIu

00IIMMH METOZaMU aHaJIM3a
MEPEXOAHBIX U
YCTaHOBMBIIHUXCS IIPOLIECCOB,
BO3HUKAIOIIUX TPH Pa3BUTHU
BHYTPEHHHUX IEPEHANPSDKCHNH




Kpurtepuu u mkajabl olleHUBaHUS

1. KouTpoabHblii onpoc

ITporieHT npaBUIBHBIX OTBETOB Jo 60 61-80 81-100
KomnnuectBo 6amnos 3 5 10

2. IIpoBepouHoe 3a1aHue

[TporieHT NpaBUIIBHBIX 33aHUI Jo 60 61-80 81-100
KonnuectBo 6amnoB 4 10 15

Tunogvie KOHmMPONbHBIE 3A0AHUA U MEMOOUUECKUE MAMEPUATIbL, Onpedenaoujue
npoueoypvl OUEeHUGAHUA 3HAHUIL, YMEHUll, HAGLIKOG U (uau) onvima
0eamenvbHOCmuU, XapaKmepu3yluwux mansvt Qopmuposanus KoOMnemeHuyuii 6
npouyecce 0ceoeHusn 00pa30eameabHol NPOPAMMbl

CamocrosTenbHas paboTa CTyIEHTOB Pealn3yeTcs B BUJIE:
1. [IOITOTOBKU K KOHTPOJIbHBIM padoTam;
2. MOJIFOTOBKH K CEMMHAPCKUM (IIPAaKTUUYECKUM) 3aHATHUSAM;

CamocrosTenpHas paboTa sBisieTcsi HanboJiee MPOyKTUBHON (hopMoii 0Opa3oBaTeNbHOMN 1
IIO3HABATEJILHOM JIESITEIbHOCTH CTY/ICHTA B IEPUO/1 00yUSHHUS

Tekymast camocrosTenpHas paboTa, HapaBJIeHHAs HAa YIIIyOJeHNEe U 3aKpeIIeHUue 3HAHUM
CTYZEHTA, pa3BUTHE NIPAKTUYECKUX YMEHHUI BKIIIOYAET:

— paboTy C JIEKIMOHHBIM MAaTepHajoM, MOUCK M 0030p JHUTEPaTyphl U SIEKTPOHHBIX
UCTOYHUKOB MH(DOPMAIUK 110 UHAUBUYaTbHOMY 33JaHUIO;

— OIEPEKAOLIYI0 CAMOCTOSATENILHYIO padoTy;

— BBIIIOJIHEHUE JIOMAIIHUX 33aHUH;

— U3y4YCHHE TEM, BBIHECEHHBIX Ha CAMOCTOSATEIBHYIO TPOPA0OTKY;

— MOATOTOBKY K MPAKTUYECKUM 3aHATHUSAM;

—IMOATOTOBKY K KOHTPOJIBHBIM paboTaM, 3K3aMeHY.

Cooepatcanue camocmosamenbHou pabomul CmyO0eHmos no OUCYUNIUHe
C nenplo pa3BUTUS TBOPYECKMX HABBIKOB Y CTYJICHTOB MNpPH HM3YyYEHUH HACTOSIICH
JTUCLUIUIMHBL OIpeNesieH NepedeHb TeM pedepaToB 1o Haumbosee NpoOJeMHBIM 3ajadam |
BOIPOCAM TEOPETHUECKOT0 U MPAKTUUECKOTO IJIaHa:

Temvl, 8bIHOCUMbLE HA CAMOCMOAMENHYIO NPOPAOOMKY:
1. Tembl 1Jis1 CAMOCTOSATEIBHOH PadoThI
1. OcHOBHbIE IEHCTBUS HaJ MaTPUILIAMU Pa3IMYHbIX BUIOB U TPYAOEMKOCTh OCHOBHBIX OIEpaIii.
2. TlonaTue QyHKIUU OT MAaTPHULIBI
3. OCHOBHBIE CBOMCTBA 3JIEMEHTAPHBIX (DYHKIUH OT MATPUYHOTO apryMeHTa.
4. ComocTaBleHHE  YHCICHHO-aHAJIMTUYECKMX  METOJOB C  YHCICHHBIMH  METOJaMH
UHTETPUPOBaHUs cucTeM qu(depeHIMaTbHbIX YpaBHEHHI.
5. H3meHeHue CBOMCTB KOpHEH XapaKTepUCTUUYECKOT0 YpaBHEHU MPU POCTE aKTUBHBIX MOTEPh B
KaTyIlIKe HHIYKTUBHOCTU U POCTE yT€UEK Yepe3 U30JIAINI0 KOHIeHcaTopa
6. V3MmeHeHHMe CTPYKTypbl MAaTpuI] IPH MOCIEIOBATEIBHOM YIPOUIEHUH CXEM 3aMEelICHUs
YCTpOMCTBA
BrIBOI BEIpaskeHU IS pa3ioKeHUs XOJIELKOrO.
8. Mertox I'mBenca. Meron nemenust momnonaMm. Meton Crpenkosa. [IpuMeps! nCnoab30BaHUs
CTaH/IapTHBIX IPOTPaMM.

~



10.
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.

38.
39.

Pacuer mnepexoIHBIX IPOLECCOB € YYETOM YACTOTHBIX 3aBHUCHUMOCTEH IMapaMeTpOB CXeM
3aMEIIEeHHs] BBICOKOBOJBTHBIX YCTpOHCTB. WMHTerpambHbie mpeoOpaszoBanus Dypbe 1m0
Kapcony u Jlanacy.

MeTobl 9KCIIEPUMEHTAIIBHOTO ONIPEEICHNs YaCTOTHO 3aBUCUMBIX I1apaMETPOB YCTPOMCTB.
OcHOBHBIE TIOJI0XKEHHUs ObICTPOro NpeodpazoBanus Pypre I MEPUOANIECKHUX ITPOLIECCOB
Ilepexox OT MHTErpUpOBaHUS BAOJIb MHHMOM OCH K aHAIU3y IPOLIECCOB B KOMIUIEKCHOU
IIJIOCKOCTH

AHaJINTUYECKUE U YUCIICHHBIE 3Talbl PEUICHUs IPH 33AaHHON (popMe BHEIIHUX BO3/AEHCTBUH
B MHOI'OY3JIOBBIX CXEMax.

Mecto pacroioxeHust 0COObIX TOUEK PELICHUs] Ha KOMIUIEKCHOM IIIOCKOCTH.

Bunpl ypaBHeHUl B YaCTHBIX ITPOU3BOIHBIX, BCTPEYAIOLIMXCS B 3a7a4ax pacyeTa Mepexo HbIX
IIPOLIECCOB B LIEIAX.

Pacuer mapamMeTpoB MHOIONPOBOJHOW BO3AYIIHOW JIMHUM 3JIEKTPOIIEPENAYN C YYETOM
MOBEPXHOCTHOTO A (PekTa B 3emiie.

Jloka3aTesnbCTBO HE3aBUCUMOCTH BOJTHOBBIX KaHAJIOB.

VYcnoBUst BOBHUKHOBEHUS U CYLIECTBOBaHMSI CyOrapMOHHYECKOTO PE30HAHCA .
[IepenanpskeHUst IPU pa3phIBe AIEKTPONEpeIauM BCIeACTBHE HecuMMeTpUuuHbIX K3 u
ACMHXPOHHOTI'O X0J4.

IlepenanpsKeHUs IPU TyTOBBIX 3aMBIKAHHX HA 3€MIIIO.

— CMenieHre HEUTPAIU B CETAX C TyroracsliuMHi peakTOpaMu.

Mepb! poMITaKTUKHA BEICOKOBOJIBTHOW U30JISIIUH BO3YIIHBIX JIMHUHN 3JIEKTPOTIepe1ay.
ITepexoansie mpoueccsl B RLC koHTypax. Anepuoandeckue 1 KojaedaTeabHble MPOLECCHI.
Ha3nauenne u kiaccuukanmusi 3a3eMISIONIMX YCTPOMCTB. 3amuTa H30JSAIHH HEUTpaIH
CHJIOBBIX TpaHc(hopMaTopoB. BekTopHble AuarpaMmsbl TOKOB U HanpsbkeHuii B RLC koHType.
®u3Mka IEKTPUYECKUX pa3psAloB B JUIIEKTPUKAaX. MOJEIMPOBAHHE DJJIEMEHTOB C
HEJIMHEWHBIMM I1apameTpamMu. BoipT-ammepHas XapakTepUCTHKAa Iyrd. YCIOBUS TOPEHUS
JIyTH NIEPEMEHHOTO TOKA.

BekropHble 1uarpaMMel 3ieKTpudeckux cereil. [lapameTpbl BO3AYIIHBIX U KaOeNbHbBIX JTUHUN
AJIEKTpoIepeaun. XapakTepucTuku ceteit 6 — 35 kB. Tunbl 1 XapakTepUCTUKHU Tyroracsimux
pEaKkTopoB.

OKBUBaJCHTUPOBAHHUE D3JIEKTPUUECKUX CXEeM. MeToJl SKBUBAJIEHTHOrO TeHeparopa. Bumabl
3aMbIKaHUN B Tpex(da3Hoil ceTH.

Bunel komMmmyTanui, TUIBI KOMMYTallMOHHBIX ammaparoB. TpeOoBaHUs, MperbsBIsSEMbIE K
KOMMYTallMOHHBIM aIrmaparam.

KoHcTpyKInu u XxapakTepuCcTUKA KOMMYTAllMOHHBIX U 3aLIUTHBIX aIlllapaToB.

BonHOBBIE ypaBHEHUs, TPaHUYHBIE YCJIOBMs, METOABlI pELIEHUs. BiusHue mnapaMmerpos
KOHIEBBIX ycTpoHcTB. CXxeMbl BKIIIOUEHUSI OOMOTOK CHIJIOBBIX TPaHC(HOPMATOPOB.

MeToan CHMMETPUUYHBIX COCTABISIOUIMX MpHU MpeoOpa3oBaHUAX Tpex(a3HbIX TOKOB U
HanpspkeHUuH. TUIBI M CXEMHBIE pELIEeHUs MIEKTpoIepeaay.

THunBI, KOHCTPYKIIMK M XapaKTEPUCTUKU CUHXPOHHBIX MAIIMH. MarHUTHOE 110JIE CHHXPOHHOU
MaIIUHBI.

Knaccugukanus HapymeHuid B a1eKTpudeckoil cetu. JIMkBuaanusi aBapuilHbIX PEKHUMOB B
AIIEKTPUYECKUX CETAX. ABTOMaTHUECKOE MOBTOPHOE BKIIOUYECHHUE.

XapakTepuCTUKU KOMMYTALMOHHBIX anmaparoB. KoHcTpykuuu TpancopMaTopoB TOKA.
Pe3onancHble siBneHusA. Pe30HaHC TOKOB M HamnpspkeHUN. XapaKTEpUCTUKH HaMarHUYWBAaHUS
MartHeTukoB. Kpurepun ycToiMunBOCTH.

Tunsl  27eKTpo0OOPYIOBaHUS BJIEKTPOIHEPreTHUECKUX cucteM. M3omsauusa nuHUR U
3JIEKTPOOOOPYIOBAHUS CTAHIIUM U TMOACTAHIMH. XapaKTePUCTHKHU U30JISLINH.

Bnusinue pexuma HeWTpaiu Ha UMITYJIbCHBIN YPOBEHb U30JISILIMU JIEKTPOOOOpY-10BaHUS;
BnusiHue pexxuma HelTpaliu Ha HaJeKHOCTh JIEKTPOCHAOKEHHsSI TOTpeduTeneii;

BnnsHne MHAMBUAYaIbHBIX XapaKTEPUCTUK BBIKJIIOYATENICH HA YPOBEHb KOMMY-TAallMOHHBIX
NepEHAIPSKEHUN;



40.
41.
42.

43.

44,

45.
46.
47.
48.
49.
50.
51.
52.

o
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13.
14.
15.
16.

17.

CTaTUCTUYECKHIA MTOAXO0 1 K BEIOOPY U3OJISIIMN JTMHHUMA IEKTPOIepeadn;

KoHcTpyKiuu TUHUN 351eKTponepeadyu CBEPXBbICOKOTO HANPSKEHUS;

OO6opynoBanue isi UCKIIOUEHUS PE30HAHCHBIX MEPEHANPSHKEHUN B CETAX ¢ M30JIMPOBAHHOM
HEUTpAJIbIO;

BiusiHue xapakTepuCTUK BEHTWIBHBIX Pa3psAIHUKOB Ha MMIYJIbCHBIA YPOBEHb HW3OJSIUU
IIEKTPUUYECKUX CUCTEM;

Biustnue peakTopoB MONEPEYHOM KOMIIEHCAIMM Ha BBIHY)XJICHHYIO COCTaBJISIIOLILYIO
NepeHaNnpPsHKEHU M.

Biusinue yctaHOBOK MPOA0IBHON KOMIIEHCAIMY HA BEIHYKJICHHYIO COCTaBIISIONIYIO
NepeHaNpPsHKEHU M.

[TepeHamnpskeHHs IPU HECUMMETPHYHOM OTKITIOYeHHUH (a3.

[TepenanpspkeHUs: TpH HEMOIHOBA3HBIX pekUMax B gabHUX JIOII.

[TonsiTve 0 MapaMeTPUIECKOM PE3OHAHCE.

CamMoB030yXIeHHE TeHepaTOPOB, pabOTAIONINX HA HEHATPYKEHHYIO JIMHUIO.

Pe3onancHbie nnepeHarnpsiKeHus: Ha BBICIINX FapMOHUKAX.

SIBeHMe MepexoAHOr0 Pe30HaHCca.

IIpumep 6onpocoe 0151 KOHMPOILHO20 ONPOca
OO0BsicHUTD crienuPuUecKkue 0COOEHHOCTH PacCMaTPUBAEMBIX TPOIECCOB.
B yem nposIBISIFOTCS OTIMYMS OT aHATOTHYHBIX KOMMYTAllUi APYTUX SJIEMEHTOB
AIEKTPUYECKOMN CETH.
3aBUCHUMOCTH YCIOBH (pOpMHUpPOBaHUS MEpEeHANPSIKEHUI OT THIIA KOMMYTAllHOHHOTO
anmnapara.
[TonsiTre pe3oHaHCHBIX siBNIeHUI. COMOCTaBUTh PE30HAHC TOKOB U PE30HAHC HANIPSKEHUH.
YcTaHOBUTH IPUYUHHO — CJIEACTBEHHYIO CBSA3b MIPOLIECCOB HAMATHUYMBAHMS M PE30HAHCHBIX
SIBIICHUU.
OOBSICHUTH pacCMaTPUBAEMBIE MPOIECCHI C MO3UIMI 3aKOHA COXPAHEHUS SHEPTHH.
Ou3MKa U TUIBI AIEKTPUUECKUX PA3pPsIOB B BO3AyXE. Y CIOBUS (POPMUPOBAHHUSL.
YcnoBus GopMupOBaHUS TyTOBOTO paspsiaa. DHEPreTUUECKUI OamaHC.
OTnuuuTeNbHbIE MPU3HAKH MIPOLIECCOB OPMUPOBAHUS PACCMATPUBAEMBIX MEPEHANPIKEHUIN
B CETH Pa3HOTO KJIacca HAIMPSKEHUSI.

. 3aBUCHMOCTh KpaTHOCTH HepeHaprDKeHI/Iﬁ OT KJIaCCa HAIIPSIZKECHUS CCTH.
11.
12.

3aBUCHMOCTH 3araca MPOYHOCTH U30JISIMH B 3aBUCUIMOCTH OT KJIacca HAMPSHKEHUS CETH.

BnusiHue akTHBHOTO COMPOTHUBIICHUS YJIEMEHTOB CETH B HOPMAIbHBIX, aBAPUITHBIX peKIUMax

paboThl U Tpu POPMUPOBAHUY TIEPEHATIPSHKCHHUI.

YeM OTIHUYAIOTCS MPOIecChl JOPMUPOBAHUS BEICOKOYACTOTHBIX MepEeHANPSIKEHUN 1

KOMMYTAIMOHHBIX P KOMMYTAIUSIX HEHATPY>KCHHBIX JTHHHUN?

Kak Bnuser Bug koMMyTaIuu (OTKIIOYEHNE WM BKIIIOUEHUE) Ha XapaKTePUCTUKU

paccMaTpruBaeMBbIX TTEPEHANPSKCHIA?

Pa3Huiia moHATHIN: JUIMTENBHOCTh MEPEHANIPSKEHUH U UX TIOBTOPSIEMOCTD.

[IpuntMnuansHas pa3HUIla METOJIOB 3a3eMIICHHS HelTpasniel ceTu: a3 pexkTuBHOE

3a3eMJICHHE, 3a3eMJICHUE Yepe3 peakTop, 3a3eMIICHHE YepPe3 COMPOTUBIICHUE U TOJTHAS

W3O0JISIIIHS.

JI71st KaKo U30JISAIMH OMAaCHBI pacCMaTpUBAaEMble TIepEeHATIPSKEHUS.

18. [TosicHUTE BIUSHUE XapaKTEPUCTUK BEHTHJILHOTO Pa3psIHAKA Ha UMITYJILCHBIA YPOBEHB
U30JISIIIAN DJIEKTPUYECKOM CUCTEMBI?

19. Xapaxkrepuctuueckue mapamerpsl JI1.

20. O6ue ypaBHeHUS 4-X TIOTIOCHUKA.

21. TlokaxuTe BIMSHHUE MTPEIBKIIFOYCHHOTO COMTPOTUBIICHHSI Ha BEJTMYUHY PE30HAHCHBIX
MePEeHATPSKCHHIA.

22. Coennuenye 4-X MOIFOCHUKOB 10 LIEMMHOMI CXEME.

23. Koapummentst 4-X mOMOCHUKA TSI TOCIIEI0BATEILHOTO COMPOTHBIICHUS.



24.

25.
26.

217.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.

38.
39.
40.
41.
42.

43.
44,

45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

56.
57.

58.
59.
60.

[TosicuuTe BIUSHUE peakTopa NOMEPEYHON KOMIIEHC AU, BKJIIOYEHHOIO Ha MUTAIOIINX
LIMHAX, HA BEJIMYAHY PE30HAHCHBIX NTEPEHANPKECHUH.

Y4er HaChIIEHUS CTalu TPAaHCHOPMATOPOB.

Peaktop BK/IIOYEH B KOHIIE JIMHUU. HaliuTe BBIHYKICHHYIO COCTABIIAIOILYIO HAIPSyKEHUS
Ha koH1e JIOIIL.

[TosicuuTe BIusiHUE KOPOHBI Ha BBIHYKJICHHYIO COCTABIIAIOLLYIO HAPSKECHUS
Ousnueckuii cMpica 3¢ dexra DeppanTu

Teopema npeobpazoBaHusl IIOTHOCTH

Kak onpenenuts BEpOSITHOCTh EPEKPBITHS TUPIISIHIBI U30JI9TOPOB

[Tepeuncnure GpakTopbl, ONPEAEIAIOIINE CTATUCTUYHOCTh PE30HAHCHBIX NIepeHaNpsHKeHU N
Uro npencrasiseT coboil yaapHbiil KO3 UIMEHT epeHaIpsuKeHIH
XapakTepUCTUYECKUE MTAPAMETPBI AJIEKTPOIEPEIAUH.

CoennHeHne 4-x-MOJIOCHUKOB 10 LEMHON CXEME.

Pe3oHaHCHBIE IEpEeHANIPSHKEHNS HA OCHOBHOM 4acTOTE IPU X0JI0CTOM X0
AIIEKTPONEpPEaYy B YCTAHOBHUBILIEMCS PEKUME MTPH UCTOYHUKE OECKOHEYHON MOIIIHOCTH.
dusnueckuit cmbic dddexra DeppaHTy.

Pe3oHaHcHBIE TepeHANpsKEHMsI HA OCHOBHOM 4acTOTE IIPU XOJI0CTOM X0J1€
JJIEKTPONEPEIaUX B YCTAHOBUBILIEMCS PEXKUME ITPU UICTOYHUKE OIPaHUYEHHON MOLIHOCTH.
Bo160p BhIKIIIOUATEINS U1s1 CHHXPOHU3ALUU.

BnusiHue KOpoHBI Ha pE30HAHCHBIE NIEPEHAIPSDKEHUS B AIIEKTPUYECKUX CUCTEMAX.
Pe3oHaHcHBIE TepeHanpsKEHMsI Ha BBICIIMX TaPMOHUKAX.

Pe3oHaHcHBIE IepeHANpsHKEHUS IPU HENMOJIHO(A3HBIX pexxuMax B ganbHux JIOIL.
Pe3zonancHbIe epeHanpsHKEHUs IPU HECUMMETPHYHOM OTKITIOYCHUH (a3 B CUCTEMAX C
M30JIMPOBAHHON HEUTPAJIBIO.

JlokaxuTe yCTOMYMBOCTH PEKUMA TOUKU «A» TIpu (heppope3oHaHce.

Jlokaxute ycTOWYMBOCTh MM HEYCTOMYMBOCTh PEXKUMa TOUKH «B» IpU (Heppope30oHaHCe
B DJIEMEHTapPHOM K0JIe0aTEIbHOM KOHTYpE.

Bausinue HachleHus ctajiu TpaHC(GOPMATOPOB Ha BBIHYXKIEHHYIO COCTABIISIOIILYIO
HaIPSDKEHUS.

Pe3oHaHCHBIE IepeHANPsKEHUS TPH HECUMMETPUYHOM OTKIt0UeHuH (a3. OnHodazHas
cxema 3aMenieHus 3-X Gpa3Hol CUCTEMBI.

HenuHeiHbIi rapMOHUYECKHUH PE30HAHC B DJIEMEHTAPHOM K0Je0aTeIbHOM KOHTYpE.
BnusiHue akTHBHOTO CONIPOTUBIIEHHS HA YCTAHOBUBLINECS PEXXUMBI TIPU (heppope3oHaHCe.
BnusiHue peakTopoB NONEpPEYHO KOMIIEHCALUU Ha BBIHYKIEHHYIO COCTABIIAIOILYIO
HaNPSDKEHUS.

[TepenarpsikeHHs: Ha OCHOBHOM 4acTOTe IpyU HecuMMeTpruyHOM K.3. Ha 0THOCTOpOHHE
MATAEMOM JIMHUU.

[TapameTpudecKkuil pe3oHaHC.

CamMoB030yX1€HHE T€HEPAaTOPOB, paboTarOIIMX Ha EMKOCTHYIO Harpy3Ky.
CyOrapMOHHYECKUH pPE30HAHC.

CrarucTuyeckre XapakTepUCTUKHU BBIHYKIEHHOW COCTaBIISAIOLIEH HAPSKEHUS.
[Tepenanpsixenus npu ogHodaszHoM K.3. Ha 3eMiI10 B cUCTeMax ¢ He3a3eMJIEHHOU
Heurpanelo. Teopus [lerepcena.

Mepsl orpaHuyeHHs NEpEHANPSKEHUI IIPU OTKJIFOUEHUN HEHATPYKEHHBIX
TpaHcGOpMaTOPOB.

Craguu teopuu [lerepcena.

[Touemy oTiIMUarOTCSI KOMMYTaIMOHHBIE ITepeHanpspkeHus npu AlIB st HOP n
IPO30BOT0 peXUMa.

Ha3nauenwue nyroracsmeit katymku. 3 pesxxuma Hactporku K.

TpeboBaHMs K BOCCTaHABIMBAIOIIEMYCS HAIIPSDKEHUIO HA KOHTAKTaX BBIKIIOYATENEH.
BnusHue nyroracsiieil KaTylkyd Ha MPOLECC Pa3BUTHSA NEPEHANPSIKEHUI IO TEOPUH
Ilerepcena.



61. Pacuer pacnpeneneHus BEpOSTHOCTEH aMILTUTY KOMMYTAIIHOHHBIX MTEPEHATPSIKSHUH. .

62. CMmereHne HEUTpaIl B CETAX C IyroTracsIiei KaTymKoM.

63. KommyTannoHHbIe IepeHanpsoKeHHst P Pa3pbIBe AJIEKTPOIIepead BCIeACTBUE
KauaHUM.

64. ITonoXuTenbHbIE U OTPHUILIATENILHBIC KAYeCTBA yTOracsIeil KaTyIIKH.

65. KomMmyTanrionHble epeHanpsHKeHus Ha MOBPEXACHHOH ¢da3e mpu pa3pbiBe Iepeaayn,
000py/1I0BaHHOM yCTaHOBKOM npoaoiibHOM KommeHcanuu ( YIIK).

66. Orenka BEpOSATHOCTH NepeKpbITUs m3oisuu JIDIT mpu KoMMyTallMOHHBIX
NEPEHAIPSHKEHUSIX B CYXYIO ITOTOAY.

67. IIpotiecchl BOCCTaHOBIICHHUS HAIPSDKEHUSI HA KOHTAKTaX T€HEePATOPHbBIX BBIKIIIOYATENEH.

68. O01ue MeTo b IPOTHO3UPOBAHUS KOMMYTALMOHHBIX TIEPEHAIPSKEHUM.

69. KomMyTanrioHHble epeHanpsHKeHus Ha 3I0pOBBIX (ha3ax 3JIeKTporepeadu npu
otkimouenuu K.3..

70. KoMmMyTarmoHHbIe MepeHanpsikeHus, BosHukaromue mpu AIIB.

71. Mepsl orpanrueHus NEPEHANPSHKEHUN IPU OTKJIFOUEHUN HEHArPYKEHHBIX JIMHUM.

72. SIBeHHE MEPEX0THOTO Pe30HaHCA.

73. KommyTannoHHbIe TepeHANPSIKEHHS, BO3HUKAIOIIUE P OTKJIIOUYEHHH KOHIEHCATOPOB.

74. KoMMyTaliOHHbIE MTEPEHANPSKEHHS PU TJIAHOBOM BKJIFOUEHUU HEHATPYKEHHON JIMHUU.

75. KomMyTanioHHble epeHanpskeHusi, BosHukatomue npu AIIB.

76. Haznauenue nyroracsuieit katymku. Jlocrouncrsa u Henocratku JII'K.

77. KoMMyTalMoHHbIE IEPEHAIIPSKEHNSI, BOSHUKAIOINE IIPU OTKJIFOUEHUH HEHATrPYy>KEHHBIX
JIMHUM.

78. OneHka BepoATHOCTH MepeKpbIThs u3oisiun JIDI npu KoMMyTarmOHHBIX
NepeHanpPsHKEHUSAX B CYXYHO TIOTOAY.

79. KommyTanoHHbIe TepeHANPSIKEHHS, BO3HUKAIOIIUE TP OTKJIIOUYCHUH HEeHArPY>KEHHBIX
TpaHcGopMaToOpOB.

80. Hanpsxenus, BO3ICHCTBYIOIINE HA U30JIALIMIO B TIPOIIECCE IKCIITyaTaIHH.

81. KoopauHanust u30JI1UN JTUHUH JIEKTPOTepeayu.

82. KoopauHanwst U30JI11H TOACTAHIHH.

83. PexxuMbl HEHTpanu JIeKTPUYECKUX CHCTEM.

Konmponv camocmosmenvhoti pabomei cmyoenmos

KonTpons camocTosiTenbHON pabOTHl CTYIEHTOB M KAaueCTBO OCBOCHHS JAMCHUIUIMHBI
OCYILECTBIISICTCS TOCPEICTBOM:

— 3aIUTHI pehepaToB MO BHIMOIHEHHBIM 0030pHBIM pad0TaM U UCCIEIOBAHUSM;
— pe3yabTaTOB OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI;
— OmIpoca CTYACHTOB Ha IPAKTUIECKUX 3aHITHUSAX;

[Ipu BBHIMONTHEHUN CaMOCTOSITEIBHON pabOThl CTYJEHTHl UMEIOT BO3MOXHOCTbD I10JIb30BAThCS
CHEeHATH3UPOBAHHBIMUA UCTOYHUKAMH, TPUBEJICHHBIMH B pazfiene 7. «YueOHO — METOANYECKOe U
uHpOpMaLMOHHOE obecnieueHrne JUCUUIUTMHBD U Internet-pecypcamu.

Jlnst Tekymied OIIeHKH KadyecTBa OCBOCHUS TUCHHIUIMHBI Pa3paboTaHbl M HCHOJB3YIOTCS
CIIEYIOIINE CPECTBA!

— CIIMCOK KOHTPOJIHBIX BOMPOCOB TI0 OT/EIFHBIM TEMaM H pa3jieiaM (TIpUBEICH HIKE),

— KOMIUIEKT 33JJaHU{ TI0 TEOPETHUECKUM BOIIPOCAM;

— HepedyeHb TeM pedepaToB o HanboJsee MpoOIEMHBIM 3a/la4aM U BOIIPOCAM TEOPETHUECKOTO
U TMIPAKTHYECKOTO TUIaHA U3y4aeMOM TUCIIMITIIHBIL.

Bapuanmut nposepounvix 3adanuil

3aganne Ne 1.



1. Obuiee ypaBHEHHE TPSIMOIA.
2. 3aKOH 3JIEKTPOMarHUTHOW UHTYKIIUH
3. Bropoii 3axon HeroToHa.

3amanne Ne 2.

WM

YpaBHEHHE OKPYKHOCTH, JILIUIICA, TapadOIIbI, TUIIEPOOIIBI.
BI/IHLI HOHU3al
[IpuHIun cynepno3uiuy nojuei.

3aganue Ne 3.

WM

HpOI/I3BOZ[HaS'I " €€ BBIYHUCJICHUC.
Wzomsiums JIDIIL
MeTto HajloKeHUS

3aganue Ne 4,

wn e

Pspn Teitnopa;
DNEeKTPUIECKOE MOJIe, TPUIHHEI ITOSIBICHS
Meron CUMMETPUYHBIX COCTABIISIIOIIMX.

3amanne Ne 5.

L4 CyH.lHOCTL OIIEPATOPHOr0 METOJIA pacuCTa NMEPEXOJHBIX IPOILECCOB.

Opnnopoanoe nuddepeHnanTbsHOe YpaBHEHUE.
Twuns! Beikirouateneit BH.

IIpumepnvie sx3amenayuonnvie 60npocsl no Kypcy «llepexoonsie npoyeccol u nepeHanpadicenusiy»

1.
2.
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11.
12.
13.
14.
15.
16.

17.

18.

19.

20.

21.

OcHoBHBIE Ollepalyy ¢ MaTpullaMu. TpyI0eMKOCTb.

C3 u CB - ¢opmanbnbie ompenencaus. [IpuBenenne cuctemsl auddepeHnanbHbIX
ypaBHeHui LC-koHTypa K 3anaye HaxoxaeHus C3 u CB.

Pemenue cucremsr qudGepeHINATBHBIX YPaBHEHUH Yepe3 MAaTPUIHYIO SKCIIOHEHTY.
ConocraBneHue pa3IuYHbIX CIIOCOO0B pelieHus quddepeHInaIbHbIX YpaBHEHHH.

C3 nas cxemsl ¢ notepsamu. Gusnueckuii cmpica C3.

Crtpykrypa Matpun kod(hduireHToB cucteMbl AuddepeHInaTbHbIX YpaBHEHUH Uis
CJI0’KHOM CXEMBI.

Perenne cuctemsl aud.ypaBHEHHH 1S CIOKHOM cXeMbl 0€3 TOTeph.

[IpeoOpazoBanue moa00wms.

OcHoBHbIe nosoxxeHus: QR-anroputma.

. Haxoxxnenue C3 u CB 11t BeliecTBEHHBIX CUMMETPUYHBIX MaTpuil. [11ockue BpameHusl.

Merton Sxo6mu.

Nuterpanbubie mpeodpazoBanus Oypre no Jlamnacy u Kapcony.

Pemenue cuctem auddepeHnnanbHbIX ypaBHEHUH ¢ MOMOIIBIO ITpeodpa3oBanus Oypee.
YacToTHBIE XapaKTEPUCTUKH TUITOBBIX BHEIIHUX BO3/JAECUCTBUN U B y3JIaX CXEMBI.
Anroputm oOpatHoro nmpeodpasosanusi Oypee.

MoaudunupoBanHoe npeodpazoBanue Oypre.

[Tpumenenue mnpeobpazoBanue Jlammaca ans pemeHust oxHOro auddepeHIualIbHOro
YpaBHEHHUS.

OOumii BuJ pemieHUs HEOAHOPOAHOM CHCTeMbl JAH(.ypaBHEHHH C MOMOILBIO
npeoOpa3zoBanus Jlamnaca.

Pemenue cucrem aud.ypaBHeHU ¢ moMoIkio peodpazoBanust Oypoe.

PacnonoskeHne ocoObIX TOYEK Ha KOMILIEKCHOM MiockocTH. ComocTaBiieHUE pelieHuit
cucreM nu¢.ypaBHenuit uepes C3 u CB, a Takke C IOMOIIBIO HHTETPaIbHBIX
npeoOpa3oBaHUM.

[Ipumenenue mnpeoOpazoBanus Jlaruiaca K ypaBHEHHSM B YaCTHBIX IPOH3BOJHBIX.
Pemienne ypaBHEHHIT MHOTONPOBOIHOW JIMHUH.

CucremMa BOJHOBBIX KaHAJIOB MHOTOIIPOBOIHOM JIMHUU C ITOTEPSIMHU.
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OO0m1ast xapakTepUCTHKA U KJIacCU(UKALUS TepeHaNPsHKEHUH B BBICOKOBOJIBTHBIX CETSX.
Pa3HOBHIHOCTH BHYTPEHHUX NEPEHANIPSHKCHAN U MX KPATKas XapaKTEPUCTUKA.
XapaktepucTuka ypoBHs n3oJisinuu cereid. CocTaBIsIOMIME TOMyCTUMONU KPaTHOCTH
BHYTPEHHUX IIEPEHANPSHKCHUN U UX JUIMTEIbHOCTH.

Haznauenue pabounx 3a3eMIICHHI B CETAX BBICOKOTO HampspkeHus. [lenenue cereit mo
TUILY 3a3€MJIEHUS] HEUTPAJIM CUIIOBBIX TpaHC(HOPMaTOPOB.

Pe3onaHCHBIE NTepeHAIIPsKEHUS HA BBICIIMX FAPMOHUKAX IIPU HECUMMETPUYHOM
3ambikaHuu Ha JIOII.

[TepenarpsikeHUsI IPU OTKIIOYEHUH MAJIbIX MHAYKTUBHBIX TOKOB. OTKIIIOUEHUE
HEHArpy>K€HHbIX CHJIOBBIX TpaHC(HOPMaTOPOB.

Mertozas! OrpaHUYEHUs IEPEHANPSKECHUH IIPA OTKIIIOUEHUH HEHArPYKEHHBIX
TpaHc(hOpMaTOpPOB.

[TepenanpsixkeHus pu OOpHIBaX TOKA B Iyroracsiieil KaTyIke.

OO011ast XapakTepUCTHKaA TEOPETHUECKUX IPEACTABICHUN O Pa3BUTUH 1yTOBBIX
HepeHanpsLKCHUM.

Teopus Ilerepca — Cnensna. [IpuHumaemble 1OMyIIEHNUs, IPEACIbHBIE OLEHKNA KPaTHOCTH
JyTOBBIX IEPEHAIPSKEHUN.

Conocrasnenue runore3 Ilerepcena u bensxosa.

Db dexTrBHOE 3a3eMIICHIE HEUTPATIN CHIIOBBIX TpaHc(hopMaTopoB. BekropHas muarpamMma
HaINpsOKEHUH U TOKOB B CETU IPU 0JHO(A3HOM 3a3€MJICHUU.

XapakTepuCTHUKa CETH C H30JIMPOBAHHOM HEUTpaIbl0. BekTopHas nuarpamma TOKOB U
HanpsDKeHUH Npu 0AHO(Ga3HOM 3aMbIKAHUU.

KoMmeHcanus eMKOCTHOTO TOKa 3aMbIKaHMS Ha 3eMJI0. BeKkTopHas quarpamMmma TOKOB U
HaIPSDKEHUH B CETH € AYTOracsIiiiM PeakTOPOM IIPU 3aMbIKAaHUH Ha 3€MIIIO.

OO011as xapakTepUCTHKa KBa3UCTAllMOHAPHBIX NepeHanpskeHui. PesonancHble
nepeHanpspKeHus Ha paboyeil yacrore.

Omnpenenenne KpaTHOCTU NEPEHANPSHKEHNUH B Ha4ajle U B KOHLIE HEHArpy)KeHHOM JIMHUU
BCJIEZICTBHE EMKOCTHOTO 3 ekTa.

MeToapl KOMIIEHCAlMM €MKOCTHOro 3¢ @dekra ITUHHBIX JHHUNA. Pacuer KpaTHOCTH
NepeHANPsKECHUH IIPU UCIIOIb30BAHUY KOMIICHCUPYIOILUX YCTPOMCTB.

[Tepenanpsoxenus mpu kommytanusax JIDII. OneHka KpaTHOCTH EpeHANPIKEHUM.
OTkimroueHusl HEHArpyXeHHbIX JMHUN osiekTponepenaud. OnucaHue (GU3NUECKUX
IIPOLIECCOB IIPHU OLICHKE MAaKCUMAJIbHO BO3MOKHBIX IIEPEHANPSKECHNMN.

BbICOKOYaCTOTHBIE NTEPEHANIPSIKEHMS P KOMMYTAUAX HEHAIPY/KEHHBIX IIMH.
®eppope3oHaHC NpU TMOCIEI0BAaTEIbHOM BKIIIOUEHUU TpaHcpopmaTopa U €MKOCTH.
BnusiHue akTUBHBIX IOTepb. BEKTOpHBIE AMAarpaMMBl.

@eppope30HaHC MpU  MOCIEAOBATEIbHO-MAPAIIIEIPHOM  BKJIKOYEHWH  HEJIWHEWHOU
MHAYKTUBHOCTH M eMKOCTeH. BinsiHME akTUBHBIX IOTeph. BexkTopHas auarpamMma.
®eppope3oHaHCHbIE TEepEHANpPsHKEHUsI MPU OTKIIOYEHHUSX IIMH C TpaHcpopMmaTopamu
HaIPSDKEHUS.

Mepsl 60pb0BI ¢ (heppOpe30HAHCHBIME NEpEHANPSKEHUSIMHI B TpaHC(hOpMaTopax
HaIPSDKEHUS.

Mertoas! OrpaHUYEHUs] BBICOKOYACTOTHBIX ITEPEHAIPSKEHUN TP KOMMYTALMAX [INH.
®Pu3nKa BOSHUKHOBEHUS PE30HAHCHBIX IIEPEHAIIPSHKEHUN TP HECUMMETPUYHBIX
pexuMax.

IlonsiTHE KOOPAMHALIMY U30JIALIMM DIIEKTPOYCTAHOBOK. METOBI OLIEHKH DIIEKTPUYECKON
MIPOYHOCTH U3OJISILUOHHBIX KOHCTPYKIIUH.

XapakTepucTUKa HANPSDKEHUH, BO3AEHCTBYIONINX Ha U30JIALIUIO SJIEKTPOOOOPYA0BAHMSL.
KoopanHanys u30sIuu JIMHAN 3JEKTpOonepeIadu.

KoopauHatus n3osuuy noiCTaHIMOHHOTO 000py10BaHMUS.



