IIpuioxenne 2 k PII/I ITepexoanbie npoueccsl U nepeHanpsizKeHUst
13.03.02 DeKTpOIHEPreTUKA U 3JIeKTPOTEXHUKA

Hanpasiaennocts (mpouiib) — BbICOKOBOJIbTHBIE
3JIEKTPOIHEPIreTHKA U 3JIEKTPOTeXHHKA

®opma 00yyeHHs — OUHASA

I'ox naGopa - 2016

OIIEHOYHBIE CPEJICTBA JJI IPOBEJEHUS IPOMEXXYTOYHOM
ATTECTAIIMA OBYYAIOIIUXCS MO JUCHUIIVIMHE (MO YJITO)

1. OO0wmue cBeaeHus

1. | Kadenpa Du3nkn, OMOJOTHH U WHKEHEPHBIX TEXHOJIOTUN

2. | HanpaBneHue noAroTOBKU 13.03.02 DnexTposHepreTUKa U 3JIEKTPOTEXHUKA

3. | HanpaBnennocts (npodusb) | BEICOKOBOJIBTHBIE 2J€KTPOIHEPTETUKA U DJIEKTPOTEXHUKA
4. | Jucuunnusaa (MOayib) IIepexoqHbIe MPOLECCHI U IEPEHANPSKEHUS

5. | ®opma oOydeHus Ounas

6. | T'ox Habopa 2016

2. IlepeyeHb KoMIeTeHUM
— CHOCOOHOCTBIO MPHMEHATh COOTBETCTBYIOIIMH (DHU3MKO-MaTeMaTHYECKUI —ammapar,
METO/Ibl aHAIM3a U MOJCTUPOBAHMS, TEOPETHUECKOTO M AKCIIEPUMEHTAIBHOTO MCCIeIOBaHUS TIPH
pemeHnn npogeccuoHanbHbIX 3a1a4 (OI1K-2);
— cnocoOHOCTBIO 00padaTkiBaTh pe3ynbraThl dKkcnepumenToB (I1K-2).



3. Kpurepum u nokasare/u OlleHUBAHUSI KOMIIETEHIMI HA Pa3JIMYHBIX ITanax ux (opMUPOBaAHUS

Kpurtepuu u nokaszaresiu olleHMBAHUSI KOMIIeTEeHIH

®opMBbI KOHTPOJIS

Jtan popMupoBaHHUS KOMIIETCHIIUI dopmupyemas
bopmup pMupy 3Hatn: Ymers: Baaners: c¢()opMUPOBAHHOCT
(pa3aebl, TeMbl JUCHUILIUHBI) KOMIIETCHLM S N
H KOMIIeTeHInii
OIIK-2 OCHOBBI (PU3UKU HaBBIKAMU pELICHUS 3a1a9U
TIK-2 3JIGKTPOMArHUTHBIX U KOOpAVHALIMHU U30JISLUU 110
OO0mas xapakTepUCTUKAa W KIacCHPHUKAIIHS P PAMHALL N 1
o 3JIIEKTPOMEXAHUUYECKUX YCIIOBUIO BO3JIEHCTBUS
nepeHanpsbkeHuid. [lepexoaHbie mpouecch B .
MEPEXOIHBIX MPOLIECCOB B BHYTPEHHUX IepeHanps>KeHU I
JJIEKTPUYECKUX ULensix. MaTpuyHasi 3amuch
o CUHXPOHHBIX U ACHHXPOHHBIX C y9eTOM aTMOC(EpHBIX
nmuddepeHmanbEHBIX YPaBHEHHH. . <
MaIIHAX, y37JaX KOMIUICKCHOM MEepEeHAIPSHKEHUNA U JJIUTEIBHO
CoOcTBeHHbIE 3HAYCHHUS (C3) u HALDVIKHL 1 BOBJICHCTE X DAGOUIX
cobcrBeHHbIe BekTophl (CB) MaTpui. py3 . A YIOHmX p
3JIEKTPOIHEPIETUUECKOUN crucTeEME B HaATIPSDKCHAN
LEeIIOM
OIIK-2 OCHOBBI (PH3UKH HAaBBIKAMU PACUYETOB
Pemrenue cuctemsl nuddepeHITnaTbHBIX TIK-2 AJIEKTPOMAarHUTHBIX U MEPEXOIHBIX IPOLECCOB MPHU
YpaBHEHHH JJIEKTPUYECKUX Lienend uvepes 3JIEKTPOMEXAHUYECKUX Tpexha3HbIX U
MaTpUYHYIO SKCIIOHEHTY. MEPEXOIHBIX MPOLIECCOB B HECUMMETPHUYHBIX KOPOTKUX
IIpeobpazoBanne momobms. IIpuBencHue CUHXPOHHBIX U ACHHXPOHHBIX 3aMBIKAHUSIX, & TAKKE TIPH
BEIICCTBECHHBIX MAaTpPHI[ OOIIETO BHIA IS MalllMHaX, y3J1aX KOMILJIEKCHOM oOpeIBax (a3
cxeM 0e3 TMOTeph K CHUMMETPHUYHBIM HATpy3KH U
MaTpHIAM. 3JIEKTPOIHEPIETUYECKOM crucTeEME B
IIeIIOM
Pacuer nepexoaHbIX MPOLIECCOB C YUYETOM OIIK-2 METOBI aHaJIN3a CTATHIECKON 1 HaBBIKAMY PEUICHUS 3a1a4U
YaCTOTHBIX 3aBHUCHUMOCTEH MapaMeTpoB IIK-2 JTUHAMUYECKON YCTOMYNBOCTH KOOpAWHALWHU U30JSALUUHA 110
cXeM 3aMEIICHIUS BBICOKOBOJIETHBIX 3JIEKTPOIHEPTETUYECKUX CUCTEM, a YCIIOBUIO BO3JIEHCTBUS
YCTPOMCTB. Hurerpanbhble TaK)X€ OCHOBHBIE MEPONPUATHUS 11O BHYTPEHHUX IepeHanps>KeHU I KOHTpOIBHEI#
npeoOpazoBanns Dypre mo Kapcony u 00ECIICUEHHIO CTATUICCKOM, C y9eTOM aTMOC(HEPHBIX orpoc
Jlamacy. Pemenne CHCTEM JUHAMHUYECKON U pe3yJbTUPYIOIIEH MepEeHAIPSHKEHUNA U JJIUTEIIBHO
g hepeHIaTbHBIX YpaBHEHU C YCTOMYUBOCTU CUCTEM BO3ICHUCTBYIOMINX paboImx
IIOMOIIBIO HMHTErpajibHOro HaTIPSDKCHUN
npeoOpazoBanus Pypbe.
YacTtoTHbIE XapaKTEpPUCTUKA THUIOBBIX OIIK-2 OCHOBBI (PU3UKU COCTaBJIATh PACUETHBIE HaBbIKAMU PACUETOB
BHCIIHUX HANpsDKEHUH B y3llaX CXeM IIK-2 3JIEKTPOMAarHUTHBIX U CXEMBI U MEPEXOIHBIX IPOLECCOB MPHU

3aMEILCHUs. MHorope3oHaHCHBIE
nepeaToyHble (YHKIMH CIOXKHBIX CXEM.
AHamUTHYECKHE W YHCJICHHBIE OTaIlbl
penieHust TpH 3aJaHHOi (hopMe BHEIIHUX
BO3JCUCTBUII B MHOTOY3JIOBBIX CXEMax.
[Tpumenenne mpeobpazoBanus Jlamiaca K
YPaBHEHHUSM B YAaCTHBIX ITPOU3BOJIHBIX.

IIEKTPOMEXAHNIECKIX
TIEPEX OJIHBIX MPOLIECCOB B
CHHXPOHHBIX M ACHHXPOHHBIX
MaIlMHAX, y3/1aX KOMIUIEKCHOM
HArpy3Kd U
JJIEKTPOIHEPTETUUECKON CUCTEME B
LIETIOM

COOTBETCTBYIOIINE
CXEMBI 3aMEIICHHS 110
OTHOIIEHHIO K TOKaM
IpSAMOH, 00OpaTHOH 1
HyJEBOU
TIOCIIE/IOBATEIILHOCTEH 1
OIPEJICIIATh NAapaMeTphl

TpexdaszHbIX 1
HECHUMMETPHUYHBIX KOPOTKHX
3aMBIKaHUSIX, @ TAKXKE TIPU
obpeiBax a3z




PA3JIMYHBIX 3JICMCHTOB
OTHUX CXCM PpAa3HbBIMH

METOJaMH1
OIIK-2 00111e 3aKOHOMEPHOCTH PA3BUTHS HaBBIKAMH PELICHHS 33/1a41
IK-2 BHYTPEHHUX NEpEHANpsKEHUH Ha KOOpJAUHALUY U30JISUH 110
Pemienne ypaBHEHMII MHOTOIPOBOIHOM 00BEKTaxX HIIEKTPOIHEPTETHKH YCIIOBHIO BO3JEUCTBUS
JIMHUM C YaCTOTHO3aBUCHMBIMH TTOTEPSIMH. BBICOKOT'O U CBEPXBBICOKOTO BHYTPEHHHUX TIEpEeHANPSDKESHNH
BonHOBBIE  KaHalbBl ~ MHOTI'OIPOBOJHOMN HaIpsDKEHUS B 3aBUCHMOCTH OT ¢ y4eToM aTMochepHBIX
JIUHUH. peKMMa 3a3eMJICHUS] HeHTpann TIepeHaNpPsDKEHUH U JITUTETEHO
BO3JICHCTBYIOINX Pabodnx
HANPSKCHUI
PexumMebl 3a3eMJICHUSA HeUTpanu OIIK-2 0011I1e 3aKOHOMEPHOCTH PAa3BUTHS HaBBIKAMU PACUYETOB
sHeprocucTeM. [loBbIIIEHNE HANpsOHKEHUS B [K-2 BHYTPEHHHUX IIEpEHANPSDKEHUH Ha TIEPEX OJIHBIX MPOLIECCOB TPH
HECHMMETPUYHBIX ~ PEXKMMax. YacTHuHOe 00BEKTAX DIIEKTPOIHEPTETHKH TpexasHbIX U Ilposepounoe
3a3eMIICHHE HeWTpanaud. Pacdyersl TOKOB BBICOKOT'O U CBEPXBBICOKOTO HECHMMETPUYHBIX KOPOTKUX 3ajlaHune
3aMBIKaHUsI B CETH C 3a3€MJICHHOM W HaINpsDKEHUS B 3aBUCHMOCTH OT 3aMBIKaHHSIX, @ TAKXKE TIPU
N30JIMPOBAaHHON HEHTpaJIBIO. peKMMa 3a3eMJICHUS] HeHTpanu o0peiBax a3z
OIIK-2 OCHOBBI (PH3UKH COCTAaBJIATH PACUCTHBIC HaBBIKAMU PACUYETOB
[K-2 JJIEKTPOMArHUTHBIX U CXEMBI U MEPEXOAHBIX MPOLECCOB MPH
JlyroBele  IepeHamnpspKeHHMsA. | Mroressl IIEKTPOMEXAHNIECKIX COOTBETCTBYIOIINE TpexdaszHbIX u
pasBUTHSL  JYTOBBIX  IEpEHANpPSDKECHHH. TIEPEX OJIHBIX MPOLIECCOB B CXEMBI 3aMEIICHHS 110 HECHMMETPHUYHBIX KOPOTKHX
MopnenupoBaHue W METONbI HCCIIEIOBAHMS CHHXPOHHBIX ¥ ACHHXPOHHBIX OTHOIIEHHIO K TOKaM 3aMBIKaHHSIX, @ TAKXKE TIPU
JIyrOBBIX  IepeHamnpspkeHuid.  Jlyrobie MaIlIMHAX, y3J1aX KOMIUIEKCHOH IpSMOH, 00OpaTHOH 1 obpeiBax a3z
TICpeHANPSDKEHNST B CETH C 3a3eMIICHHEM HarpysKkH u HYJIEBOU
HEUTpamu 4epe3 Ayroracsiuuil peakTop. JJIEKTPOIHEPreTHUECKON CUCTEME B | MOCIEAOBATENBHOCTEN U
Meronst OrpaHUYCHUS JTyTOBBIX LIETIOM OIPEIETSATh TapaMeTph
TIepeHaNpsHKEHHH. Pa3IMYHBIX JIEMEHTOB
9THX CXEM pa3sHbIMHU
METOJaMH1
OIIK-2 OCHOBBI (PH3UKH HAaBBIKAMU PACUYETOB
KoMmMyTannoHHbIe TepeHanpsyKeHus! B CeTH
. [K-2 JJIEKTPOMArHUTHBIX U MEPEXOAHBIX MPOLIECCOB MPH
c 3a3eMJICHUEM HeUTpamu yepes
. IEKTPOMEXAHUUECKUX TpexdasHbIX 1
qyroracammid  peaktop. [lepeHanpspkeHUs
MIEPEXOAHBIX MPOLIECCOB B HECHUMMETPHUYHBIX KOPOTKHX
mpu OoOpeIBE TOKa B PpEAaKTOpEe IpH
. CHHXPOHHBIX ¥ ACHHXPOHHBIX 3aMBIKaHHSIX, @ TAKXKE TIPU
JUKBUJALMK  3aMBIKAaHMH Ha  3EMIIIO. .
MaIlIWHAX, y3/1aX KOMIUIEKCHOH obpeiBax a3z
Meroast  pacueroB.  TpeboBanms K HALDVIKHL 1
Pa3MEIIEHUIO TYroracaiiiux peakTopoB. py3 .
JJEKTPOIHEPIrEeTHUECKON CUCTEME B
L[EJIOM
KOMMYTaIHOHHBIE TepeHanpsukenHs. By, OIIK-2 METO/IbI aHAIIH3A CTATHYECKOH U COCTaBJISITh pacueTHBIC HaBBIKAMH PACUETOB KoHTposnbHbIii
0COGCHHOCTH [K-2 JMHAMHYECKON YCTOMYMBOCTH CXEMBI U MIEPEXOAHBIX MPOLIECCOB MIPH orpoc

XapaKTCPUCTUKU u




(bopMupoBaHusL. Kommyramuu JJIEKTPOIHEPIreTHUECKUX CUCTEM, & | COOTBETCTBYIOIINE TpexdasHbIX 1
HEHArpyKEHHbBIX TpaHcgopmMaTopos. TaK)K€ OCHOBHBIEC MEPOIPHUATHUS 10 | CXEMBI 3aMELICHUs 110 HECUMMETPUYHBIX KOPOTKUX
[TpeobpasoBanue JHEpPIrUi. VYyer 00€eCIeueHNIO CTaTHIECKOH, OTHOIIEHHIO K TOKaM 3aMBIKaHMSIX, a TAKKE TIPU
XapaKTEPUCTUK KOMM yTal[HIOHHBIX JMHAMHYECKON M Pe3yJIbTHPYIOIIEH | MpsMoi, 00paTHOH 1 obpeiBax a3z
anmnapaTos. Meronst OLIEHK!U YCTOMYUBOCTU CHCTEM HYJE€BOI
HepeHanpsLKEHUM. OrpanuueHue MIOCIIE0BATENBHOCTEN U
HepeHanpsLKEHUM. Kommyramuu OIPENENATh MapaMeTPhI
HEHArpy>KeHHbBIX JIOIL MeTtozsl Ppa3IuYHBIX DJIEMEHTOB
MOJICIUPOBAHUSI M OLEHKH XapaKTEPUCTHUK ITHX CXEM Pa3HbIMU
HepeHanpsHKEHUM. Meponpusitus, METOAAMU
OrPaHUYMBAIOIINE YPOBHH
NepeHanpsHKEHUM.
PezonancHble mepeHanpsokeHUA.  DPHEKT OIIK-2 o0Ire 3aKOHOMEPHOCTH Pa3BUTHUS OOIIMMHU METOIaMU aHAJIH3a
@®eppant. Meronsl pacueToB. AHamu3 IK-2 BHYTPEHHUX NEpEHANpsKEHUH Ha IIEPEXOIHBIX U
(akTOpOB,  BIMAIONIMX Ha  YPOBEHb 00BEKTaxX HIIEKTPOIHEPTETHKH YCTaHOBMBIIUXCS IIPOLIECCOB,
nepeHanpsbkeHuil.  Meronsl  orpaHHYeHHs BBICOKOT'O U CBEPXBBICOKOTO BO3HUKAIOIMIUX [IPH Pa3BUTHU
HepeHanpsHKeHUi pu MIPOSIBIICHUU HANPSKEHUS B 3aBUCMOCTHU OT BHYTPEHHUX MEpEHANPSKEHUI
€MKOCTHOT0 3¢ eKra. peXrMa 3a3eMIICHUs] HeTpan
Pe3onaHcHBIE TepeHaNpsDKEHUs W 3alluTa OIIK-2 0011I1e 3aKOHOMEPHOCTH PA3BUTHS 00IIMMH METOJIaMU aHAJIN3a
OT HHX, PE30HAHCHOE CMEIIECHUE HEWTpaiuy, IK-2 BHYTPEHHUX NEpEHANpsKEHUHN Ha MEPEXOIHBIX U .
eMKOCTHOH 3(¢eKT B CHMMETPUYHBIX 00BEKTaxX HJIEKTPOIHEPTETHKH YCTaHOBMBIIUXCS IIPOLIECCOB, KontponbHbiit
pexxumax JIMHUHA JJIEKTpOIepenadn BBICOKOT'O U CBEPXBBICOKOTO BO3HUKAIOIMIUX [IPH Pa3BUTHU onpoc
(1ByXCTOpOHHEE MUTaHUE HANPSKEHUS B 3aBUCMOCTH OT BHYTPEHHUX MEPEHANPSKEHUI
JIEKTpOIIepe Iaun) peXrMa 3a3eMIICHUs] HENTpan
Pe3onancHsle MepeHaNpsKEHUS B OIIK-2 00111e 3aKOHOMEPHOCTH PA3BUTHS HAaBBIKAMH PACUETOB
HETIOJTHO(a3HBIX pexumax OIOYHBIX IK-2 BHYTPEHHUX NEpEHANpsKEHUHN Ha MEPEXOAHBIX MPOLECCOB MPH
JJEeKTponepeaay. Pe3onanchsie 00BEKTaxX HIIEKTPOIHEPTETHKH TpexdaszHbIX 1
[EpEHaNpsDKEHUs] B HECUMMETPHYHBIX BBICOKOT'O U CBEPXBBICOKOTO HECHUMMETPUYHBIX KOPOTKUX
pexnMmax. Meponpuarus 0 HOAABICHHUIO HANPSKEHUS B 3aBUCMOCTH OT 3aMBbIKaHMSIX, a TAKXKE MPU
HEYETHBIX TAPMOHUK. peXrMa 3a3eMIICHUs] HEUTpan obpeiBax a3z

OIIK-2 00IIMe 3aKOHOMEPHOCTH Pa3BUTHS HABBIKAMU PELICHUS 3a1a4U
CamoB030YyX1eHHE TeHEPaTopOB, IK-2 BHYTPEHHUX NEpEHANpsKEHUN Ha KOOpAMHAIMY U30JISLHH 10
pa0oTarommx Ha EMKOCTHYIO Harpysky; 00BEKTaxX HJIEKTPOIHEPTETHKH YCIIOBHIO BO3JEUCTBUS
MEPEHANpPSDKEHUST B IEPEXOIHBIX PEXKHUMax BBICOKOT'O U CBEPXBBICOKOTO BHYTPEHHUX NEpEHANPSKEHUI
npu KOMM yTalMsX, IJIAHOBBIX u HaANPSKEHUS B 3aBUCMOCTH OT ¢ y4eToM aTMochepHBIX
aBapUMHBIX, Pa3pbIB IEpefadd BCIEACTBHE peXrMa 3a3eMIICHUS HelTpain IepeHanpsH>KeHUN U JJIUTENbHO
ACUHXPOHHOTI'O X0Ja. BO3JICHCTBYIOMNX Pabounx

HaNPsKEHUI

KOMMYTAIMOHHbIE TIePEHATPIKEHHS  TIPH OIIK-2 OCHOBBI (PH3UKH COCTAaBJIATH PACUETHBIC HAaBBIKAMU PACUYETOB Iposepounoe
AIIB  u [K-2 JJEKTPOMATHUTHBIX U CXEMBI U MIEPEXOAHBIX MPOLIECCOB MIPH 3aaHue

OTKJIIOYCHUAX  INYHTHUPYIOIIUX




PEaKTopOB, HEIUTaTHBIX PEKUMOB
(acuaxpoHHBIA pexnMm). CrarncTuueckue
XapaKTEePUCTUKU KOMMYTaI[IOHHBIX
niepeHanpspkeHui. PakTopel, BIMSIOMINE HA
KpaTHOCTh MepeHanpsKEHUN.
BbICOKOUaCTOTHBIE NEpEHANpPSKEHUS IPU

IIEKTPOMEXAHNIECKIX
TIEPEX OJIHBIX MPOLIECCOB B
CHHXPOHHBIX M ACHHXPOHHBIX
MalllMHAX, y3/1aX KOMIUIEKCHOM
HArpy3Kd U
JIEKTPOIHEPTETUUECKON CHCTEME B

COOTBETCTBYIOIINE
CXEMBI 3aMEIICHHS 110
OTHOIIEHHIO K TOKaM
IpSAMOH, 00paTHOH 1
HYJE€BOI
TIOCIIE/I0BATEIIFHOCTEH 1

Tpex}aszHbIX u
HECHUMMETPHUYHBIX KOPOTKHX
3aMBIKaHHSIX, @ TAKXKE TIPU
obpeiBax a3z

KOMM yTalHsixX HEHArpy>KEeHHBIX IIIMH. LIEeIIOM ONpEJENATh NapaMeTPhI
YcnoBust pOpMHPOBAHUS, METOIBI OIICHKH W Pa3JIMYHBIX 2JIEMEHTOB
OrpaHUYCHUH. OpraHu3aioHHbIe JTUX CXEM Pa3HbIMU
MEPOIIPUSITHSL. METOIaMU
OIIK-2 o0I1IMe 3aKOHOMEPHOCTH Pa3BUTHS HaBbIKaMU PELLICHU 3aJa4n
TIK-2 BHYTPEHHHX IIepEeHANPSKCHUN Ha KOOpAUHAILIUN U30JISILHMHU 110
®deppope3oHaHCHbIE MepeHanpsKEHUsl. yIp P P PAHHAL N I
00BEKTaX AIIEKTPOIHEPTCTUKU YCIIOBUIO BO3JIEHCTBUS
®duznka Bo30OyxaeHus. Peppope3oHaHCHBIE .
BBICOKOT'O U CBEPXBBICOKOTO BHYTPEHHUX IepeHaNpPsKEHUI
SIBIICHUS npu IOCIIeIOBATEIILHOM
.. HaIpsDKEHUS B 3aBUCUMOCTH OT C y9eTOM aTMOC(HEpPHBIX
COEIMHEHUU HENMHEWHOM WHAYKTUBHOCTH N v
pexumMa 3a3eMJICHUS] HEUTpaiu MepEeHAIPSHKEHUNA U JJIUTEIIBHO
Tparc(hopMaTOpOB M EMKOCTH CETH. N
BO3CHUCTBYIOMINX paboInx
HANPSKEHUN
OIIK-2 OCHOBBI (DH3UKH COCTAaBJIATh PACUCTHBIC HAaBbIKAMU PACUYETOB
TIK-2 3JIEKTPOMAarHUTHBIX U CXEMBI U MEPEXOIHBIX IPOLECCOB MPHU
3JIEKTPOMEXAHUYECKUX COOTBETCTBYIOIINE Tpexha3HbIX U
®eppope30HaHCHbIE NEPEHANPSKEHUsT MPU MEPEXOIHBIX MPOLIECCOB B CXEMBbI 3aMeIIeHHS 10 HECUMMETPHUYHBIX KOPOTKUX
[I0OCJIEA0BATEIbHO-IAPAILIIEIIBHOM CHUHXPOHHBIX U ACHHXPOHHBIX OTHOIIICHHIO K TOKaM 3aMbIKaHMSIX, a TAKXKE MPU
BKJIIOYEHUU HETUHEHHOW WHAYKTUBHOCTH MalllMHaX, y3J1aX KOMILJIEKCHOM psIMOiA, 0OpaTHOU U oOpeIBax (a3
TpaHchOpMATOPOB U EMKOCTH  CETH. Harpy3ku u HYJIEBOI
[lepenanpsikeHus PU OTKIIOYEHUSIX LIUH C 3JIEKTPOIHEPIETUYECKOM cUCTEME B | MOCIEN0BATEIbHOCTEN U
TparchopMaTopaMu HampsDKEHUs. MeTombt IIeJIOM ONpEeJENATh NapaMeTPhI
OrpaHUyYEHUs (b eppope30HAHCHBIX Pa3JINYHBIX 2JIEMEHTOB
MepeHaInpPsKEHUM ATUX CXEM Pa3HbIMU
METOIaMU
Koopaunauus HU30JISLIHH. 3amaun OIIK-2 00IIMe 3aKOHOMEPHOCTH Pa3BUTH O0IIMMH METOaMH aHAJIN3a
KoopauHaIwy u3osinuu. Kputepun BeIoopa TIK-2 BHYTPEHHUX NEepeHaNpsHKEHUN Ha MEPEXOIHBIX U

U30JI0UU JIDIL XapakTepucTuku
3aIUTHBIX  AMIapaToB. Koopaunanus
M30JI0UN JIEKTPOOOOPYAOBAHUS
MOJICTAHITUH.

00BeKTax DJICKTPOOHCPI €TUKH
BBICOKOI'O U CBEPXBBICOKOTO
HAIIPS’KCHUSA B 3aBUCUMOCTHU OT
PEKMMaA 3a3EMJICHUS HeﬁTpaJII/I

YCTaHOBMBIIUXCS IIPOLIECCOB,
BO3HMKAIOIINX IPH Pa3BUTHH
BHYTPEHHHUX EpEeHANPSDKESHAH




KpnTepnn N IIKAJbl OHCHUBAHUA

1. KonTpoabHblii onpoc

IIpoLieHT NpaBUIBHBIX OTBETOB o 60 61-80 81-100
KomnyectBo 6amios 3 5 10

2. IIpoBepodHoe 3ajaHHe

IIpoLieHT npaBUIBHBIX 3aJaHUM Jo 60 61-80 81-100
KommyectBo 6amios 4 10 15

Tunoevle KOHmMPOJIbHBIE 3A0AHUA U MEMOOUYUECKUE MAMEPUAlbl, Onpedensiouue
npoyedypvl OUCHUBAHUA 3HAHUI, YMEHUIl, HABGLIKOE U (u1u) onsvima
0essmenbHOCIU, XaAPAKmepu3yiouwiux Imanst Qopmuposanus KOMnemeHyuil 6
npouecce 0C60eHUA 00PA306aMEIbHOI RPOZPAMMBbL

CamocrosiTenbHas paboTa CTyIEHTOB peaju3yeTcs B BUJIE:
1. MOJATOTOBKH K KOHTPOJIEHBIM paboTam;
2. MOATOTOBKH K CEMUHAPCKUM (TIPAKTUYECKUM ) 3aHITHSIM;
CamocrostenbHas paboTa siBisieTcss HanboJiee MPoAyKTUBHOM (hopMoil 0Opa3zoBaTenbHOM U
MO03HABATEIBHOM AEATETLHOCTH CTYCHTA B TIEPHO 00yUeHUs
Texymas camocrosiTenbHast paboTa, HalpaBJIeHHAs HA YriyOJeHHe U 3aKpeIuieHrue 3HaHUH
CTY/IEHTa, Pa3BUTHE MPAKTUYECKUX YMEHHUN BKIIIOYAET:
— paboTy C JIEKIMOHHBIM MaTepHajoM, MOUCK U 0030p JUTEPaTypbl U SIEKTPOHHBIX
MCTOYHHUKOB MH(POPMALIUH 110 MHIUBUAYATHHOMY 33JaHUIO;
— OMNEPEKAIOILYI0 CAMOCTOSITEIBHYIO paboTy;
— BBITIOJTHEHUE JIOMAITHUX 33aHUM;
— M3Y4YEHHUE T€M, BBIHECEHHBIX Ha CAMOCTOSTENbHYIO TPOPaboOTKY;
— MOATOTOBKY K MPAKTUYECKUM 3aHATHSIM;
—IOATOTOBKY K KOHTPOJILHBIM paboTaM, IK3aMEHY.

Cooepoicanue camocmosmenbHoU pabomsl CMyO0eHmo8 no OUCYUNIUHE
C uenpl0 pa3BUTUS TBOPUECKUX HABBHIKOB Y CTYACHTOB NpPU HM3YYEHHUH HACTOSIICH
JIUCLUMIUIMHBL ONpeAeseH IepeyeHb TeM pedeparoB mo Haubosiee MpoOJIEMHBIM 3agadyaM M
BOIPOCAM TEOPETUUECKOTO U MPAKTUYECKOTO IJIaHa:

Temvl, 8biHOCUMbBLE HA CAMOCIMOAMENLHYIO NPOPAOOMKY:
1. Tembl AJ1s1 CAMOCTOAATEJILHOM PadoOTHI

1. OcHOBHBIE AEMCTBUS HAJl MATPULIAMU PA3JIMYHBIX BUJIOB U TPYJOEMKOCTb OCHOBHBIX OIEpalliii.

2. TlonsTtue GyHKUIUU OT MATPHIIBI

3. OcCHOBHBIE CBOMCTBA AJIEMEHTAPHBIX (PYHKIIUI OT MAaTPUYHOTO apryMEHTA.

4. ComnocTaBi€HHE  YHUCICHHO-AaHAJUTHUYECKUX  METOJOB C  YMCIEHHBIMH  METOJaMH
MHTETPUPOBAHUS cucTeM TU(PepeHIINATBHBIX YPABHEHUH.

5. H3MmeHeHue CBOMCTB KOPHEH XapaKTEPUCTUYECKOTO YPAaBHEHHUS IIPU POCTE aKTUBHBIX IIOTEPH B
KaTyIIKe UHIYKTUBHOCTH U POCTE YTEUEK Yepe3 U30JALUI0 KOHIEH caTopa

6. l3MeHeHWe CTPYKTypbl MaTpull IpPHU MOCIEAOBATEIbHOM YIPOIIEHUH CXEM 3aMEIICHUS
YCTpOMCTBa

7. BBIBOJ BBIPAKEHUU JUISL Pa3JI0KEHUsT XOJIELKOTO.

8. Meron I'uBenca. Merox nenenus nomnosiaM. Merox CrpenkoBa. [Ipumepsl ncnosib30BaHus
CTaHJAPTHBIX IIPOIPAMM.



10.
11.
12.
13.

14.
15.

16.
17.
18.
19.

20.

21

25.

26.

27.

28.

29.
30.

31.

32.

33.

34.
35.

36.
37.

38.
39.

Pacuer mnepexoIHBIX MPOLECCOB C YYETOM YaCTOTHBIX 3aBUCUMOCTEH IapaMETPOB CXEM
3aMEIICHUs] BBICOKOBOJIBTHBIX YCTpoiicTB. MHTerpanbHble mnpeoOpasoBanus PDypre 10
Kapcony u Jlanuacy.

MeToabl SKCIIEPUMEHTAIBHOTO OIIPEAEIEHUS YaCTOTHO 3aBUCUMBIX I1APaMETPOB YCTPOMCTB.
OcHoBHBIE TOJI0KEHUS ObICTpOro MpeoOpazoBanus Pypbe i NEPUOANIECKUX MTPOLIECCOB
Ilepexon OT MHTErpuUpOBAaHMS BIOJIb MHHUMON OCH K aHAJIM3y IMPOLECCOB B KOMIUIEKCHOU
IIJIOCKOCTHU

AHaTUTHYECKUE U YHUCIICHHBIE JTAlbl PEUICHUs TNPH 33AaHHON (opMe BHEUTHUX BO3ACHCTBUIM
B MHOT'OY3JIOBBIX CXEMaX.

MecTo pacnonokeHus: 0COOBIX TOUEK PEelIeHHs Ha KOMIUJIEKCHOH MI0CKOCTH.

Bunbl ypaBHEHUH B 4YaCTHBIX IIPOU3BOJHBIX, BCTPEYAIOLINXCA B 3a/1a4ax pacyera IepexoqHbIX
IIPOLIECCOB B LIETIAX.

Pacuer mapamMerpoB MHOIOIPOBOJHOW BO3AYIIHOW JIMHUM JJIEKTPOINEpENadYd C Y4EeTOM
MOBEPXHOCTHOTO 3 ekTa B 3eMiie.

JloKka3aTenbCTBO HE3aBUCUMOCTH BOJTHOBBIX KaHAJIOB.

VY cnoBusi BOSHUKHOBEHHS U CYILIECTBOBAHUS CyOrapMOHMYECKOTO PE30HAHCA .
IlepenanpskeHus IpU pa3phIBE JEKTPOINIEPEIadH BCIECACTBUE HECUMMETpUUHbIX K3 1
ACUHXPOHHOTI'O X0/1a.

IIepenanpskeHus IpU AYTOBBIX 3aMbIKaHUAX HA 3€MIIIO.

. — CmMelieHre HelTpany B CETAX C JyroracsiMH peakTOpaMu.
22.
23.
24,

Meps! Tpo(UIaKTUKN BBICOKOBOJIBTHOM M30JISAIIUN BO3YIIHBIX JIMHUH JIEKTpoIepeiay.
[Tepexoanbie mporeccsl B RLC koHTypax. Anepuoandeckue 1 KojiebaTenbHble POLIECCHI.
Haznauenne u kiaccupukanys 3a3eMISTIOIIMX YCTPOMCTB. 3amiuTa HM30JSALMUH HEUTpaIH
CHJIOBBIX TpaHc(hopMaTopoB. BekTopHble quarpaMmsl TOKOB U HamnpsbkeHuit B RLC koHType.
@usnka IIIEKTPUYECKUX pPa3psAgoB B JUNIEKTPUKaX. MoOJEIUpOBaHUE DOJIEMEHTOB C
HEJIMHEUHBIMU IIapamMeTpaMu. BoJsibT-aMIiepHas XapaKTEpUCTHKA JYrd. YCIOBUS TOPEHUS
JyTY IIEPEMEHHOT0 TOKA.

BekTopHbie nuarpamMMsbl dyieKTpudeckux ceteid. [lapameTpsl BO3AYIIHBIX U KaOeIbHbBIX JTMHUN
aeKTpornepenaun. XapakTepucTHuKu ceteit 6 — 35 kB. Tumbl 1 XapakTepUCTUKUA AYroracsiinx
pEaKkTopoB.

OKBHUBAJICHTUPOBAHHUE DJIEKTPUUECKUX CXeM. MeToa SKBHBAJIEHTHOIO TIeHepaTopa. Bunisl
3aMBbIKaHUH B Tpex(azHOil ceTu.

Buapl koMMyTaIuii, THIBI KOMMYTALMOHHBIX anmapaToB. TpeOoBaHuUs, MpenbsBIIEMble K
KOMMYTAallMOHHBIM anmnaparam.

KoHcTpyKIuy u XapakTepuCTUKA KOMMYTALIMOHHBIX U 3AIMTHBIX allllapaTos.

BosHOBBIE ypaBHEHMS, I'DAHUYHBIC YCIOBMS, METOAbl pelleHUsd. BiusHue mnapameTrpos
KOHIIEBBIX YCTPOUCTB. CXeMbl BKIIOUEHHUSI 0OMOTOK CHIIOBBIX TPaHC(HOPMATOPOB.

Meroa CHUMMETPUYHBIX COCTaBJSIIOIIUX TIPH MPeoOpa3oBaHUAX Tpex(a3HbIX TOKOB U
HaIpsDKEHUN. TUIBI U CXEMHBIE PELLIEHUs dJIEKTpoIepeaay.

TuIbl, KOHCTPYKIUU U XapAaKTEPUCTUKU CUHXPOHHBIX MAIlIMH. MarHuTHOE 110JI€ CUHXPOHHOU
MAIlUHBI.

Knaccugukanust HapymeHuid B 2J€KTpHUUECKOi ceTu. JIMKBUIAIMsS aBapUMHBIX PEXHMOB B
ANEKTPUYECKUX CETSAX. ABTOMAaTHYECKOE IOBTOPHOE BKIIIOUECHHUE.

XapakTepuCTUKN KOMMYTAIIMOHHBIX anmnapatoB. KoHCTpykiuu TpancopMaTopoB TOKa.
PesonancHele siBiieHUs. Pe30HaHC TOKOB M HanpsbKeHUHU. XapaKTEpUCTUKM HaMarHWYHWBaHUS
MarHeTukoB. Kpurepun ycroiiunBocTu.

Tumbl  >7eKTPOOOOPYAOBAHUS DIEKTPOIHEPreTUYECKUX CHCTeM. M3omsduus JuHUE
ANEKTPOOOOPYIOBAHUS CTAHIIMIA U TIOICTAHIIHN. XapaKTEPUCTUKU W30S,

Bnusiaue pexxuma HeHTpanu Ha UMIYJIbCHBIM YPOBEHb U30JIALIUH 3IEKTPO0OOPY-0BAHUS;
Bnusiaue pexxuma HeHTpanu Ha HaJAEKHOCTh 3JIEKTPOCHAOKEHH S TOTpeOuTeneii;

BinsiHue MHAMBUIYaIbHBIX XapaKTEPUCTUK BBIKIKOYATENIEH HA YPOBEHb KOMMY-TALlMOHHBIX
NepEHANPSKCHUN;



40.
. KoHcTpyK1um nmuHui snekTponepeaadn CBEpXBbICOKOTO HAIIPSHKEHUS;
42.

41

43.

44,

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

N —

N

Lo

10.
. 3aBUCUMOCTb 3a11aca IpO4YHOCTH U30JISLUHU B 3aBUCUMOCTH OT KJIacCa HANPSKEHUS CETH.
12.
13.
14.
15.
16.

17.

CraTtucTudeckuii oaxo 1 K BEIOOPY M30JIALUH JTMHUHN dIIEKTPOTIepeiaun;

O6opynoBaHue Ui UCKIIOUEHHS] PE30HAHCHBIX MEPEHANPSDKEHUI B CETAX C M30JMPOBAHHOM
HEUTPAJIbIO;

BnusiHue XapakTepUCTHK BEHTHUJIBHBIX pa3psAHUKOB Ha HMMIIYJIbCHBIM YPOBEHb H30JISLIUN
NEKTPUUYECKUX CUCTEM;

BnusHue peakTopoB MONEPEYHOM KOMIIEHCAIlMM HAa BBIHYXACHHYIO COCTABIISIOILYIO
[IepEHANPSKCHUN.

BnusiHue ycTaHOBOK MPOI0JIBHON KOMIIEHCALIMU Ha BBIHYKJIEHHYIO COCTaBJISIOLIYIO
[IepEHANPSKCHUN.

[lepenanpsikeHus IpU HECUMMETPUYHOM OTKITIOUSHHUH (a3.

[lepenanpsioxkeHus mpu HeMOIHO(A3HBIX pexkuMax B fanbHuX JIDII.

ITonsTHE O MapaMETPUUECKOM PE30HAHCE.

CamoB030yX/IeHIE TeHEPaTOPOB, pabOTAIOIIMX Ha HEHATrPYKEHHYIO JIMHUIO.

Pe3oHaHCHBIE TepeHANPSKEHNS HA BBICIINX FTAPMOHUKAX.

SIBneHue nepexoHOro pe3oHaHca.

IIpumep 6onpocog 0 KOHMPOALHO20 ONPOCa
OOBscHUTH crierUpUIecKre 0COOEHHOCTH PACCMaTPUBAEMBIX IIPOIIECCOB.
B uem nposBIAIOTCSA OTIAMYNS OT aHAJOIMYHBIX KOMMYTAIUI IPYrUX JIEMEHTOB
AJIEKTPUYECKOM CETH.
3aBHCHUMOCTD YCIOBUI (POPMHUPOBAHUS TIEPEHANIPSHKEHUI OT TUIIA KOMMYTAIlMOHHOTO
anmapara.
ITonsiTHEe pe30HaHCHBIX siBJIeHUH. COMOCTaBUTh PE30HAHC TOKOB U PE30HAHC HANPSIKEHUI.
VY CTaHOBUTH IPUUNHHO — CJIIEJCTBEHHYIO CBSA3b IPOLIECCOB HAMAarHUYMBAHUS U PE30HAHCHBIX
SIBJICHUIA.
OOBsICHUTH paccMaTpUBaEMbIe MPOLIECCH C MO3UIUN 3aKOHA COXPAaHEHHS SHEPTHH.
@u3MKa U TUIHI SJEKTPHUECKUX PAa3PAI0B B BO3AyXe. Y CI0BUS (POPMUPOBAHHUSL.
YcnoBus popMupoBaHUs TyroBOTO pa3psiia. JHEpreTH4ecKuil 6ananc.
OTnuuuTeNbHBIE TPU3HAKY TIPOIIECCOB (POPMUPOBAHMS paCCMAaTPUBAEMBIX MTEPEHATIPSIKECHUH
B CETHU Pa3HOI0 Kjlacca HaNpsKEHMSL.
3aBUCUMOCTb KPaTHOCTHU IIEPEHAIPSDKEHUI OT KJlacca HaIlPsHDKEHUS CETH.

BnusiHue akTUBHOTO CONPOTUBIIEHUSI 3JIEMEHTOB CETH B HOPMAJIbHBIX, aBAPUHUHBIX peXKUMaX

paboThI 1 Npu (HOPMUPOBAHUHU TIEPEHANPSHKEHUH.

YeM oTIaHMUAIOTCS MPOLECCH (POPMUPOBAHUS BHICOKOYACTOTHBIX MEPEHANIPSKEHUH 1

KOMMYTALIMOHHBIX PU KOMMYTAlUsX HEHArpY>KEHHbIX JTUHUI?

Kak Bnuser Bua koMMyTaluu (OTKIOYEHUE UM BKIIOUYEHUE) HA XapaKTEPUCTUKU

paccMaTpuBaeMbIX IEPEHANIPSKEHUN?

PasHuna noHATHH: JUIMTEIBHOCTD NEPEHANPSIKEHUM U UX TIOBTOPSIEMOCTb.

[MpuHIMIHATEHAS Pa3HHUIIA METOI0B 3a3eMIICHUS HelTpaiel ceTu: 3pdekTuBHOE

3a36eMJIEHHE, 3a3EMJICHUE YEPE3 PEAKTOP, 3a3€MIIEHUE YEPE3 CONPOTUBIICHUE U MOJIHAS

W30JISILMSL.

JU1 Kako# M30JIS1[MHU OIIaCHBI PaCCMaTPUBAEMbIE NIEPEHAIIPSDKECHHUS.

18. IlosicHuTe BAMSHNE XapaKTEPUCTUK BEHTUIIBHOTO pa3psiIHUKA HAa UMITYJIbCHBII YPOBEHb
M30JISILUH 3JIEKTPUUECKON CUCTEMBI?

19. Xapakrepuctuueckue napamerpst JI1.

20. O6mue ypaBHEeHUs 4-X MOTIOCHHKA.

21. Ilokaxxute BIUSHUE NPEABKIOYEHHOTO CONTPOTUBIICHHS HA BETMYMHY PE30HAHCHBIX
[epEHANPSKCHUN.

22. CoenuHeHue 4-X MOJIOCHUKOB M0 LEMHON CXEME.

23. KoapdurmeHTs! 4-X MOTIOCHUKA JIJIS TIOCIEI0BATEIILHOTO COMTPOTHUBIICHUS.



24.

25.
26.

27.
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.

ITosicHuTE BIIMSIHUE PEAKTOPA IONEPEYHON KOMIIEHCALMH, BKJIIFOUEHHOTO HA MUTAIOIINX
IIMHAaX, Ha BEIMYMHY PE30HAHCHBIX NTEpEHANPSKEHUH.

VY4eT HachILEHHs CTalld TPAaHC(POPMATOPOB.

PeaxTop BK/IIOYEH B KOHIE TMHUU. HalauTe BBIHYKACHHYIO COCTABIIIONIYIO HAPSKCHUS
Ha koH1e JIOIL

ITosicHuTE BIIMsIHUE KOPOHBI HA BBIHYKIEHHYIO COCTAaBIISIFOILYIO HAIIPSYKEHUS
@usnueckuit cmpich 3¢ dexra Deppantu

Teopema nmpeoOpa3zoBaHUs MIOTHOCTH

Kak onpenenuts BEpOATHOCTb NEPEKPHITHSI TUPIISIHABI U30JISITOPOB

[epeuncanre GpakTOpHbl, OMPEALIAIONINE CTATUCTHYHOCTh PE30HAHCHBIX MTEPEHATPSIKECHUN
Yro npexacTaBiseT co00# ynapHbii KO3(GUIMEHT MepeHarnpsuKeHUil
XapakTepuCTUYECKUE MTApaMETPhI AJIEKTPOIIEPEAAUN.

CoennHenune 4-x-MOJIOCHUKOB 10 LIEMTHON CXEME.

Pe3oHaHCHBIE IEpeHANPsKEHNS HA OCHOBHOM 4acTOTE MPHU XOJIOCTOM XOJ1€
AJIEKTPOIEpEaul B yCTAHOBUBLIEMCS PEKUME ITPU UCTOYHHUKE OECKOHEYHON MOITHOCTH.
Ousnueckuii cMpica 3 pexra DeppaHTy.

Pe3oHaHCHBIE TepeHANPSKEHNS HA OCHOBHOM YacTOTE IIPHU XOJOCTOM XOJ€E
AJIEKTPOIEPEaul B yCTAHOBUBLIEMCS PEKUME ITPU UICTOYHHUKE OIPAaHUYEHHON MOITHOCTH.
Br16op BeIKITIOUATENS IS CHHXPOHU3ALHH.

BnusiHue KopoHb! Ha PE30HAHCHBIE IEPEHAIIPSKEHUS B AIEKTPUYECKUX CUCTEMAX.
Pe3oHaHCHBIE TEpeHANPSKEHNS HA BBICIIMX FTAPMOHUKAX.

Pe3oHaHCHBIE IEpeHANPSKEHUS TPU HETIOJIHO(A3HBIX pexkuMax B fanbHux JIDII.
Pe3zoHaHCcHBIE IEpeHANPSKEHUS IPU HECUMMETPHUYHOM OTKIIIOYEHUH (a3 B CUCTEMAX C
U30JIMPOBAaHHOM HEUTPAIIBIO.

JloKakuTe yCTOMYMBOCTh peKIUMa TOUKU «A» MpH Geppope3oHaHce.

JIoKakuTe YCTOMYHUBOCTD HIJIM HEYCTOMYMBOCTh PEKIMa TOUKHU «BY» MPHU (Heppope3oHaHCEe
B DJIEMEHTAPHOM KOJieOaTeTbHOM KOHTYpE.

BnusiHue HachIIEHUS CTaIH TPaHC(HOPMATOPOB HA BBIHYXKICHHYIO COCTABIISIONIYIO
HaIPSDKEHHUS.

Pe3onaHcHBIE IepeHaNpsHKEHUs IPU HECUMMETPHUYHOM OTKIII0UeHUH ¢a3. OxHodazHas
cxema 3aMmenieHus 3-x pa3Hoi cucTeMBl.

HenuueitHplil rapMOHUYECKH PE30HAHC B DJIEMEHTAPHOM KOJICOATEIbHOM KOHTYpE.
BnusiHre akTHBHOTO CONTPOTHBIICHHS HA YCTAHOBUBIIHECS PEXHUMBI IPH (peppope3oHaHce.
Bnusinue peakTopoB nonepeyHoil KOMIEHCAIMN Ha BBIHYKJIEHHYIO COCTaBISIOLIYIO
HaIpPSDKEHHUS.

IlepenamnpsxeHust Ha OCHOBHOM YacToTe Ipu HecumMmeTpuuHoM K.3. Ha ogHOCTOpOHHE
MMUTAEMOM JIMHUH.

[TapameTpudeckuil pe30HaHC.

CamoBO030yX/IeHIE TeHepaTOPOB, pabOTAIOIIMX HAa EMKOCTHYIO HAarpy3Ky.
CyOrapMOHUYECKUH pe30HAHC.

CraTucTuecKre XapaKTepUCTUKH BBIHY)KIEHHOM COCTaBIISIFOIIEH HAIPSDKEHUS.
[epenanpsioxenus npu oxHodaznom K.3. Ha 3emitio B cucTeMax ¢ He3a3eMJICHHOH
Helrpanbio. Teopus [lerepcena.

Mepsb! orpaHuuYEHUs IEPEHANPSKEHUI IIPU OTKIIFOUEHUHN HEHArpy>KEHHBIX
TpaHc(hOpMaTOPOB.

Craguu teopun [lerepceHa.

[Touemy oTnHMuaroTcsa KOMMyTallMOHHbIE IepeHanpsbkennd npu AIIB s HOP u
IPO30BOr0 peXUMa.

Haznauenue nyroracsumei katymku. 3 pexxuma Hactpoiiku JII'K.

TpeboBanus K BOCCTaHABIMBAIOIIEMYCS HANIPSDKEHUIO HA KOHTAKTaX BBIKIIIOYATEIIEH.
Binsiaue nyroracsinen KaTylkyd Ha IPOLIECC PAa3BUTHS IIEPEHANPSIKEHUN 110 TEOPUU
Ilerepcena.



61. Pacuer pacripenenenust BEpOATHOCTEN aMIUIUTY] KOMMYTAallMOHHBIX ITEPEHANPSIKEHUI. .

62. CMmernieHne HEHTpalii B CETAX C yroracsilei KaTyIKou.

63. KommyTalimoHHbIE IEpEeHANPsDKEHUS IIPU Pa3pbIBE JIEKTPONEpeaau BCIEICTBUE
KauyaHUM.

64. IlonoXuTeNbHbIE U OTPULIATENBHBIE KAUECTBA JYrOracsiiel KaTylKH.

65. KommyTanoHHble epeHanpspKeHus Ha TIOBPEXKACHHOM (paze mpu pa3pbiBe Iepeadn,
000pyIOBaHHOU ycTaHOBKOU MpoAoapHON kKomneHcammu ( YIIK).

66. OuieHKa BEpOATHOCTH NepeKpbITHs n3ossauu JISII mpu koMMyTallMOHHBIX
MIEPEHANIPSKEHUSX B CyXYIO ITOTOy.

67. IIponieccsl BOCCTAHOBJIEHMSI HAIIPSDKEHU S HA KOHTAKTaX T€HEPATOPHBIX BBIKJIIOUATENIEH.

68. O01Me MeTo1bl TPOTHO3UPOBAHHUA KOMMYTAIIMOHHBIX TIEpEeHANPSKESHUH.

69. KommyTanoHHble epeHanpspKeHus Ha 37J0pOBBIX (pa3ax ajeKTpornepenadn npu
otkmoueHuu K.3..

70. KommyTalnimoHHbIe IepeHanpspKeHus, BosHuKarolue npu AIIB.

71. Mepsl orpaHu4eHUs IEPEHANIPSKEHUN ITPU OTKIOYEHUN HEHArpyKEHHBIX JIMHUH.

72. SIBneHue nepexo HOr0 Pe30HaHCa.

73. KommyTalioHHbIE IEpEeHANPsHKEHUS, BOSHUKAIOLIME ITPU OTKIIOYEHUH KOHJEHCATOPOB.

74. KoMMmyTallMOHHbIE NIEpEHANPSIKEHUS IPY IUIAHOBOM BKJIIOYEHUH HEHArPYKEHHOM JIMHUMU.

75. KommyTaliMoHHbIE IepeHanpspKeHus1, BosHuKarolue npu AIIB.

76. Haznauenue nyroracsiiei katymku. Jlocrounctsa u Hegocratku JI'K.

77. KoMMyTallMOHHBIE NTEpEHANPSKEHNS], BOSHUKAIOIINE ITPH OTKIIOYEHUH HEHArPyKEHHBIX
JINHUM.

78. OueHka BEpOATHOCTH NepeKpbITHs n3ossauu JISII npu koMMyTallMOHHBIX
MIEPEHANIPSKEHUSX B CYXYIO ITOTOy.

79. KommyTaliMoHHbIE NIEpEeHANPSIKEHUS, BOSHUKAIOLIME ITPU OTKIIOYEHUH HEHArpyKEHHBIX
TpaHc(hOpMaTOpOB.

80. HampsxkeHust, BO3IEHCTBYIONIME Ha U30JISLIUIO B IPOLIECCE IKCIUTyaTalluu.

81. KoopanHanus U30J111MH JTUHAN IEKTPOIIEpeIayn.

82. KoopauHanust U30JIA1HUH TOJCTaHIUH.

83. PesxnMbl HEUTpaIn AIEKTPUUECKUX CUCTEM.

Koumpons camocmoamenvrou pabomel cmyoenmog

KonTpone camocTosiTeNnpHON pabOTHl CTYIEHTOB W KAadeCTBO OCBOEHUS JUCIUILIHHEI
OCYIIECTBIISICTCS IOCPEICTBOM:

— 3aIIUTHl peepaToB Mo BHINOIHEHHBIM 0030pHBIM pabOTaM M UCCIIETOBAHHSIM;
— pe3yabTaTOB OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHL;
— OIpoca CTYJCHTOB Ha MPAKTUYECKHUX 3aHIATUSAX;

[Tpu BBIIOJIHEHUU CAMOCTOSITENFHOM PabOTHI CTYACHTHI UMEIOT BO3MOXHOCTH IOJIb30BATHC
CTEeLUATN3UPOBAHHBIMUA UCTOYHUKAMH, NTPUBEICHHBIMH B pa3ene 7. « YueOHO — METOINYEeCKOe U
nHpOpMaIMOHHOE 0OecneueHre TUCIMIUIMHBI U Internet-pecypcamu.

Jlnst Tekymieil OIeHKM KayecTBa OCBOCHHUS JUCLMIUIMHBI Pa3pabOTaHbl M HCIOJB3YIOTCS
CIIEIyIOLIHNE CPECTBA:

— CIIMCOK KOHTPOJIBHBIX BOIIPOCOB IO OTJEIBHBIM TEMaM U pa3zeiaM (IPUBEJCH HIDKE);

— KOMIUIEKT 3aJlaHHii IO TEOPETUUYECKUM BOIIPOCaM;

— nepeueHs TeM pedeparoB no Harbosee MpoOIeMHBIM 3a7jadyaM U BOIPOCAM TEOPETUUECKOTO
Y TIPAKTUYECKOTO IJIaHa U3y4aeMOi TUCIUITIIHHBI.

Bapuanmul npoeepounsvix 3adanuii
3amanue No 1.

1. Ob1ree ypaBHEHHE TPSIMOI.
2. 3aKoH 3JEeKTPOMATHUTHON MHAYKIIMH
3. Bropoii 3axoH HeroToHA.



3amanue Ne 2.

1. VYpaBHeHHE OKPYKHOCTH, SJUIUIICA, TAPAOOIIBI, TUTIEPOOJIBI.

wN

Buyer nonmzanuu
IIpyHIUI Cynepno3uLY MOTIEH.

3amanue Ne 3.

1. IlpousBoaHas U €€ BBIYUCIICHUE.

w

Wzomsaums JIDII.
Merto1 HaJ0KEHUS

3amanue Ne 4.

1. Psan Teiinopa;

w

9J'I€KTpI/I‘IGCKO€ MOJIC, MPUIHNHBI MMOSABJICHUSA
MGTO,H CUMMCTPUYHBIX COCTABJIAIONINX.

3amanue Ne 5.

o CyIIIHOCTB OIICPATOPHOI'0 MCTOAAa pacycTa MEPEXOAHbIX IMPOLECCCOB.

OnnopoaHoe nuddepeHnnaIbLHOe ypaBHEHHE.
Tumne! BeiktOuateneit BH.

IIpumepnvie sK3ameHayuUoOHHbIE 8ONPOCHL NO Kypcy «llepexoonsie npoyeccovl u nepenanpaicenusy

1.
2.

kW

= O 0~

11.
. Pemenue cucrem quddepeHnnanbHbIX ypaBHEHUH ¢ TOMOIIIBIO TpeoOpa3zoBanus Dypse.
13.
14.
15.
16.

17.
18.
19.
20.
21.

22.
23.

OcHOBHBIE OTIepaluy ¢ MaTpullaMu. Tpya0eMKOCTb.

C3 u CB - ¢opmanbubie omnpeneneHus. llpuBenenue cuctemsbl auddepeHnanTbHbIX
ypaBHeHui LC-koHTypa k 3agaue HaxoxaeHus C3 u CB.

Pemenue cucremsl auddhepeHnanbHbIX YpaBHEHUH yepe3 MaTPUUHYIO SKCIIOHEHTY.
ComnocTaBrieHHE Pa3IMYHBIX CIOCO00B pemeHus AudQepeHInanbHbIX ypaBHEHUH.

C3 nns cxemsl ¢ notepsasmu. dusnueckuii cMpica C3.

CrpykTrypa MaTpull Ko3((HUIHMEHTOB cUCTeMbl AuddepeHInanbHbIX YpaBHEHHH Uis
CJIOJKHOM CXEMBI.

Pemenue cucremsl aud).ypaBHEHUH s CJIOKHOM CXeMBbI 03 TIOTEePb.

[IpeoOpazoBanme mMog00us.

OcHoBHble non0keHuss QR-anropurma.

. Haxoxnenne C3 u CB 11 BeleCTBEHHBIX CHMMETPUYHBIX MaTpull. [Iockue BpaeHus.

Meron Sxo06u.
WuTterpansubie npeodbpazoBanus @ypee no Jlamnacy u Kapcony.

YacToTHBIE XapaKTEPUCTUKH TUIIOBBIX BHEIIHUX BO3ACUCTBUI U B y371aX CXEMBI.
Anroput™ 06patHOTO ITpeodpazoBanus Dypse.

MomudunurpoBanHoe npeoOpazoBanue Dypoe.

[Tpumenenne mnpeoOpazoBanue Jlarutaca s pemieHuss OAHOTO JH(QepeHInanbHOTO
YpaBHEHHS.

OOmmii BuJ pemeHuss HEOJHOPOAHOM CcUCTeMBl AH].ypaBHEHMH C IOMOIIBIO
npeobpazoBanus Jlamaca.

Pemenue cucrem nud.ypaBHeHU# ¢ moMoIibio mpeodpazoBanus Dypee.

PacrnionoxeHnrne ocoOBIX TOYEK Ha KOMIUIEKCHON IuiocKkocTH. ComocCTaBlieHHE pelleHui
cuctem nud.ypaBHeHuit uepe3 C3 m CB, a Takke C MOMOIIBIO HHTErPATHHBIX
npeoOpa3zoBaHUi.

[Tpumenenne mnpeoOpazoBanust Jlammaca K ypaBHEHHMSIM B YACTHBIX IPOU3BOHBIX.
Pemrenue ypaBHEHUI MHOTOIIPOBOAHON JTUHUH.

Cucrema BOJIHOBBIX KaHAJIOB MHOTOIIPOBOIHOM JIMHUU C TIOTEPSIMHU.

OOm1as xapakTepUCTUKA U KIacCU(HUKAIHS TEPEHANPSKEHUI B BBICOKOBOJBTHBIX CETSX.
Pa3HOBHIHOCTH BHYTPEHHUX NIEPEHANIPSKEHUM U MX KpaTKasl XapaKTepUCTHKA.
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XapakTepucTuKa ypoBHS U30Js1MH ceTell. COCTaBIAIONINE T0IYCTUMOM KPaTHOCTH
BHYTPECHHMX IIEPEHAIIPSIKEHUN U UX JUIUTEIBHOCTH.

Haznauenue pabounx 3a3eMIJICHHI B CETAX BBICOKOTO HamnpspkeHus. [leneHue cetei mo
THUITY 323€MJICHUSI HEUTpaslu CUIIOBBIX TPAHC(POPMATOPOB.

Pe3onaHcHbIE NepeHaIpsKEHUs Ha BBICIIMX TAPMOHUKAX IIPU HECUMMETPUYHOM
3aMblkaHuu Ha JIOIL.

IlepenanpskeHus Ipy OTKJIFOUEHUHU MaJIbIX HUHAYKTUBHBIX TOKOB. OTKIIIOUEHHE
HEHarpy>KEHHBIX CHJIOBBIX TPAaHC(POPMATOPOB.

Meroasl OrpaHUYEHUS NIEPEHANPSKEHUM TIPA OTKIIIOUYEHUN HEHArPYKEHHBIX
TpaHc(hopMaTOpOB.

[lepenanpsixkeHus mpu oOpbIBaX TOKA B AYroTacsineil KaTyIke.

OOm1as xapakTepUCTUKA TEOPETHUYECKHX MPEACTABICHUN O Pa3BUTUU JYTOBBIX
[IepEHANPSKCHUN.

Teopus Ilerepca — Cnensina. [IpuHuMaemble 1OMyLIEHUS, IPEAEIBHBIE OLIEHKH KPAaTHOCTH
JYTOBBIX ITEPEHAIPSKECHUN.

Comnocrasnenue runore3 [lerepcena u benskosa.

D¢ dexTHBHOE 3a3eMIIeHNE HEUTPATIN CUIIOBBIX TpaHc(hopMaTopoB. BekTtopHast uarpamMma
HanpsHKEeHUH ¥ TOKOB B CETH IIPU OHO(A3HOM 3a3eMJICHUU.

XapakTepUCTHUKA CETH C U30JIMPOBAHHOM HEUTPAIIbIO. BEKTOpHAs AuarpaMMa TOKOB U
HaNpsHKEHUN TpU 0JHO(A3HOM 3aMbIKAaHHH.

KoMrmieHcanus eMKOCTHOTO TOKa 3aMbIKaHHs Ha 3eMJII0. BekTopHas quarpamma TOKOB U
HaIIPSDKEHUN B CETU € AYrOTacsIlUM PEaKTOPOM IIPU 3aMbIKaHUU Ha 3€MIIIO.

OOm1as xapakTepuCTHKA KBa3UCTAMOHAPHBIX NIepeHanpspkeHnil. PesoHancHbie
nepeHanpspkeHus Ha paboueit yacToTe.

Omnpenenenne KpaTHOCTH NIEPEHAIIPSHKEHNUI B HA4ajle U B KOHLIE HEHArpy)KEHHOM JIMHUN
BCJIEJICTBHE EMKOCTHOTO 3 peKTa.

MeTonbl KOMIIEHCAIIMM €MKOCTHOTO J(QeKkTa IIWHHBIX JIUHWHA. Pacuer kpaTHocTH
MIepEHANPSKEHUI IIPU UCII0JIb30BAHUN KOMIICHCUPYIOIIUX YCTPOMCTB.

Ilepenanpsoxenust npu kommyTtanusax JISII. OneHka KpaTHOCTH NepeHanpsyKEHU.
OTKIIIOYeHHsST HEHArpy)KeHHBIX JIMHUHM siekTponepenaun. Omnucanue QU3NUIECKUX
IIPOLIECCOB IPU OLIEHKE MAKCUMAJILHO BO3MOXKHBIX IIEPEHAIIPSKCHUH.

. BeICOKOYaCTOTHBIE NIEPEHANPSKEHUS IIPU KOMMYTALMSIX HEHArPYKEHHBIX LIHH.

42.

deppope3oHaHC TpH TOCIEIOBATEIILHOM BKIIOUYEHHH TpaHchopMaTopa M E€MKOCTH.
BinsiHue akTUBHBIX IOTEpb. BEKTOpHBIE AMarpaMMel.

@eppope30HaHC NpPU  IOCIEAOBATEIBHO-IAPATUIENBHOM  BKIKOYEHUU  HEJIUHEWHOU
MHIYKTUBHOCTH U €MKOCTEW. BiMsiHMe akTUBHBIX MOTepb. BekTopHas nuarpamma.
®deppope3oHaHCHBIE TEPEHANPSDKEHUST MPHU OTKIIOYEHHUSX IIUH ¢ TpaHcPopMaTopamu
HaIpsKEHUS.

Meps! 60pBOBI ¢ (heppope30HAHCHBIME MTEPEHANPSHKEHUSIMHU B TpaHCpopMaTopax
HaIPsKEHUS.

Meroasl OrpaHUYeHNUs] BBICOKOYACTOTHBIX IIEPEHANPSHKEHUN IPU KOMMYTALUAX IIUH.
®u3rKa BOSHUKHOBEHUS PE30HAHCHBIX IIEPEHAIIPSHKEHUN IIPY HECUMMETPUYHBIX
pexuMax.

[ToHATHE KOOPAMHALIMY U3O0JISILMU 3JIEKTPOYCTAHOBOK. METObI OLIEHKU JIEKTPUYECKON
IIPOYHOCTHU U30JISALUOHHBIX KOHCTPYKIUH.

XapakTepuCcTUKa HANPsDKEHUH, BO3JICHCTBYIOIIUX Ha M30JISIMIO JIEKTPOOOOPYIOBAHNUS.
Koopaunarnus 301Uy JIMHUN 3JIEKTPOTIEpEAAaYN.

Koopaunanust n30/1s1uu moACTaHIIMOHHOTO 000PYA0BaHHUSL.



TEXHOJIOI'HYECKASA KAPTA JUCIUAIIJINHBI
OCHOBHAS OBPA3OBATEJIBHASA ITPOI'PAMMA

13.03.02 D1eKTpOIHEPreTUKA U 3JIeKTPOTEXHUKA
HATNIPaBJIEHHOCTD (MPo¢uib) - BLICOKOBOIbTHBIE )JIEKTPOIHEPTreTHKA U IJIEKTPOTEXHHKA

TEXHOJIOI'HMYECKASA KAPTA

Mudp qucuumnmast mo PYIT | F1.B.0OJ1.10

Jlucuummaa | Tlepexo/iubie MPOIeCChl H IEPEHANPSIKEHHsT
Kypc [3 |cemectp |6
Kagenpa ‘ (u3HKYM, OMOJIOTUY Y HHXKCHEPHBIX TEXHOJIOTUI

Kupunnos U.E., k.T.H., g0o11eHT Kadenpsl GU3UKH,

@®.1.0. npenonaBatensi, 3BaHKUE, JOHKHOCTh v
OMOJIOTHH M WHXEHEPHBIX TEXHOJIOTHUH

DO TPYAOEMKOCTbyac/3ET | 144/4 | Kon-Bo cemecTpoB | 1 | Popma KOHTPOIIA | IK3aMeH

HKO6LH./TCKA CeM. |34/34 |HP/CMO6LH./TCKA ceM. |34/34 |JIBO6H_IA/TCKA ceM. |'/' | CPC06m./TeK. ceM. | 40/40

Komnerenuun odyuaromerocsi, gopmupyembie B pe3yJbTare 0CBOCHHUS AUCHHUIINHBI:
(Koz1, HANMEHOBAHME)

— CHOCOOHOCTBIO MPHMEHATh COOTBETCTBYIOIIMH (DHU3MKO-MaTeMaTHYECKUI —ammapar,
METO/Ibl aHAIM3a ¥ MOJIEIMPOBAHUS, TEOPETHUECKOTO U HKCIIEPUMEHTAIBHOTO UCCIET0BAHMS TIPU
pemeHnn npogeccuoHanbHbIX 3a1a4 (OI1K-2);

— cnocoOHOCTBIO 00pabaTeiBaTh pe3ynbraThl dKkcnepumenToB (I1K-2).

Kon MaxkcuMaJIibHOe
. KoanuectBo
¢ opmupyemoii Cojep:xaHue 3a1aHust . KOJIMYeCTBO Cpok npenocTaBJieHUs
MeponpuUsITHIA
KOMIeTEeHINH 0aJ1710B

Beoouwtit ook

He npenycmorpen

Ocnoenoii 610K

Ha MMPAKTUICCKUX

OIIK-2, TIK-2 KonTtpomsHslii onpoc 3 30
3aHATHAX
OIIK-2, TIK-2 IIpoBepouHoe 3aganue 2 30 Ha mpaxrueckux
3aHATHAX
Bcero: 60
Bomnpoc 1 20
OIIK-2, TIK-2 | Ok3aMeH Borpoc 2 20 ITo pacnucanuro
Bcero: 40
Hroro: 100

Jononnumenvuutil 610K

| He npenycmorpeno |

[IIkana orleHNBaHUs B paMKax OaJIbHO-peUTHHToBOM cucteMbl MAI'Y: «2» - 60 6amioB u MeHee,
«3» - 61-80 6amoB, «4» - 81-90 6amnos, «5» - 91-100 GamioB




