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b1.B.07 IIepexomaHple mpo1ecchbl B CHCTEMAX
YIEKTPOCHAOKEHUSA

(KOZ ¥ HaNMEHOBAaHHE JUCIUIUINHEI COTIaCHO Y4eOHOMY ILIaHy)

Hanpagienue noaroToBKu: 13.03.02 - DneKTpOodHEPreTHKa U DIIEKTPOTEXHUKA
(Ko ¥ HAaMMEHOBAaHKE HANIPABJICHHUS / CIICLHATBHOCTH)
HamnpaBneHHOCTSH (TpOQuIIb): DJIEeKTPOCHAOKEHHE
(HauMeHOBaHHKe MPOQUIIS / MArHCTEPCKOM IPOrPaMMBbI / CIICLHATU3ALINH )
[Iporpamma: OakajgaBpuar
(OakanaBpHaT, MarucTpaTypa, CeuaIuTeT)
dopma o0ydeHUsI: OYHas, OYHO-3a0YHas, 3a04Has
(o4Hast, 3a09Hast, OYHO-3a04YHAs)
Ouno-
dopma o0ydeHus Ounas 3aouHas
3a04Has
CemecTtp 6 7 7
OO0mmas Tpy10EMKOCTb B 3.€./9acax 4,5/162 4,5/162 4,5/162
KonTaktHas pabora (4ac.), B TOM 4uciie 74 44 24
JIEKITUH (4ac.) 34 14 6
nabopaTopHble paboThI (Yac.) 17 10 4
MIpaKTUYECKHEe (CEMUHAPCKUE) 3aHITHS (4Jac.) 17 12 6
CamocTrosiTenpHas padoTa (Jac.), B TOM YUCIIe 52 82 102
KypCcoBO# mpoekT (paboTa) (cemecTp/4ac.) 27 27(8) 27
KonTpoas (3x3aMeH, yac./3a4€T) JK3aMeH | JK3aMeH | DK3aMen
P T (36) (36) (36)

Jloneuxk, 2023 r.
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PaGouasi nporpamma aucuuriimibl «llepexoaHblie Mpoleccsl B CUCTEMax JJIeK-
TpocHAGKEHUS» COCTaBIe€Ha B COOTBETCTBUM C YyUeOHBIMU [UIAHAMH [0 HAIPABIEHUIO
noaroroBku 13.03.02 «DnexTposHepreTuka M 3IEKTPOTEXHHMKA» (HAIpaBIEHHOCTH
(mpoduip) «DnextpocHabxenue») nist 2023 roga npuéma 1o OYHOM, 3a04UHOM U OYHO-
3a04HOM (popMaM 0O0yUEHHUS.

CocraBurteib:

NOLEHT Kadeapsl @//
«INEeKTpUYECKUEe CUCTEMBD», K.T.H., JOLEHT g bt _Jlapun A.M.
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[TosnkoBHUYeHKO JI.B.
(momm (®.1.0.)
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[Ipencenarens c Txauenko C.H.

(moamnuch) (®.1.0.)
PaGouas nmporpamma mpoaJiena s 20 rojia mpuéma Ha 3acelaHuu Kadeapbl
«DNEeKTpUYECKHUE CUCTEMBI».
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3aBe/yroimui kadenpoi
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Cor.1acoBaHo ¢ BbImycKalomeii kadeapoii «DNeKTpocHaGkeHHue MPOMBIILIIEH-
HBIX TPENPUITHR U TOPOJIOBY.

3aBemyromuii kadeapoi A.B.JIeBuioB

PaGouas nporpamma nmpoasiena s 20 roja npuéma Ha 3aceaHuu Kadeapsl
«DNEKTPUUYECKUE CUCTEMBI. :

IIpoTOKON OT « » 20 roga Ne

3aBeayronui kadenpoit

(moamnucsk) (®.1.0.)

CornacoBaHo ¢ BbInyckawued kadeapoi «D1eKTpocHaOKEHUE IPOMBIIIIEH-
HbIX NPEJNPUITUN U TOPOIOBY.

3aBenyronuii kahenapoi A.B.JleB1ioB




1. OBBEKT, HEJIb U 3ATAYHN OCBOEHMUSA TUCHUIIJINHBI

3HaueHne AucUUIUIMHBL "llepexo/iHple Mpolecchl B CHUCTEMax AJIEKTPOCHAOXKe-
Hus" B pelIeHUH OOIIMX HAapOJHOXO3SMCTBEHHBIX 3aJay 3aKIYaeTcs B TOM, YTO OHa
OyZAeT oKa3bIBaTh COAEUCTBUE HE TOJBKO ISl MOBBIILIEHUS HAZEKHOCTH (DYHKLIMOHHUPO-
BaHUSl CUCTEM AJIEKTPOCHAOKEHMS B TUHAMUYECKHUX PEXUMaxX B COOTBETCTBUU C OIpe-
JICJICHHBIMU NIPaBUJIAMH, HO Takke W (POPMHPOBAHUIO CAMHUX IPAaBWJI U CTpaTETUil, KO-
TOpbIE 00ECIIEYNBAIOT YCIIEIIHOCTh ICHCTBUM.

Heabo AucuunIMHbI ABJASETCA: ((OPMUPOBAHUE 3HAHWM U YMEHUH IO Teope-
TAYECKUM OCHOBAaM, METOJaM M AJITOPUTMAaM PACUYETOB JJIEKTPOMArHUTHBIX IMEPEXOM-
HBIX IIPOLIECCOB, BOZHUKAIOIINX MPU KOPOTKUX 3aMBIKAHUSX, a TaK K€ TEOPUHU yCTOM-
YUBOCTU (DYHKIMOHUPOBAHHS CHCTEM AJIEKTPOCHAOKEHHS B TEOPETUUECKOM M MPaKTHU-
4YeCKOW MOJAITOTOBKE OaKajIaBpoOB.

B pesynbrare 0CBOCHUS JUCHUILUIMHBI CTYACHT JOJDKEH:

3Hamp. MATEMAaTUYECKUE MOJEIM JIEMEHTOB JHEPrOCUCTEMBI; CXEMbI 3aMellle-
HUS 3JIEMEHTOB CHCTEM 3JIEKTPOCHA0KEHUS U pacdeT MX MapaMeTpoB JJIs 3JEKTpoMar-
HUTHBIX U JIEKTPOMEXAHUYECKUX NEPEXOIHBIX ITPOLECCOB B OTHOCUTENBHBIX U UMEHO-
BAHHBIX €IMHUIAX; METOABI pacyeTa dJICKTPOMAarHUTHBIX MEPEXOAHBIX IMPOLECCOB MPU
CUMMETPUYHBIX KOPOTKMX 3aMbIKaHUAX; METOJbl pacyeTa IEePEXOIHBIX ITPOLECCOB,
BO3HUKAIOIIMX MPHU OJHOKPATHOM MONEPEYHONM HECHMMMETPHUH; METOABI pacdera Iepe-
XOJIHBIX MPOLIECCOB, BO3HUKAIOIMINX IIPU OJHOKPATHOM MPOJOJIBHONM HECUMMETPUH; ME-
TOJAUKY pacudeTa IMepeXOJAHbIX MPOLIECCOB B CETAX C M30JMPOBAHHON HEUTPAIBIO; METO-
UKy pacyeTa MEPEXOIHBIX MPOLECCOB B AnnekTpoycraHoBkax A0 1000 B u B ceTsax mo-
CTOSTHHOTO HAIIPSDKEHHUSI; METOJBI M CPEACTBA OTPAHUYCHHSI TOKOB KOPOTKHMX 3aMbIKA-
HUH U MepeHaIpsHKeHU B CUCTEMaX 3JIEKTPOCHAOKEHNS; OCHOBHbBIE MOHSATUS W 3aKOHBI
TEOPUU YCTOMUYMBOCTHU IJIEKTPUUYECKUX CHCTEM U CHCTEM 3JIEKTPOCHAOKEHUS; METOIbI
aHAJIM3a CTATUYECKOW U JUHAMUYECKON YCTOMYUBOCTH;

YMemp: COCTABIISATh CXEMbl 3aMEIICHUS CIIOKHBIX CHCTEM 3JIEKTPOCHAOKEHUS B
Pa3IMYHBIX MEPEXOJHBIX PEKUMAX, PACCUMTHIBATh UX ITAPAMETPBI U OCYILIECTBIATH JK-
BUBAJICHTHBIE NMPE0OPA30BAHMS; PACCUMTHIBATH CUMMETPUYHBIE MTEPEXOTHBIE PEKUMBI B
CJIO’KHBIX CHCTEMax 3JIEKTPOCHA0XKEHHUS; pAaCCUUTHIBATh HECUMMETPUYHBIE TIEPEXOTHBIC
PEXKHUMBI; AaHAIU3UPOBATH ITOJYUYECHHBIE PE3YJIbTAaThl U J1aBaTb UM COOTBETCTBYIOLLYIO
(bU3MYECKYI0 MHTEPIPETALMIO; CTPOUTh BEKTOPHBIE TUArpaMMbl U SIIOPHI HAIPSHKEHHUI;
pPacCUMTHIBATh U aHAIU3UPOBATH NEPEXOIHBIE PEXKUMBI B DJIEKTPUUECKUX CETAX C U30-
JIMPOBAHHOM HEUTPAIBIO U B AeKTpoycTaHoBkax A0 1000 B; ananusupoBarh craTuye-
CKYIO YCTOMYMBOCTH CJIOKHBIX CHUCTEM 3JIEKTPOCHAOXKEHUSI U Y3JI0B HArpy3KH; aHajlu-
3UpOBATh IUHAMHUYECKYIO YCTOMYUBOCTD CIOKHBIX CUCTEM DJIEKTPOCHAOXKEHUS U Y3JIOB
C JBUTaTEJIbHON HATPY3KOH;

é1ademp. HABbIKAMU (HOPMUPOBAHUS MATEMaTHUYECKUX MOJENIEH 3JIEMEHTOB
AIIEKTPUYECKON CUCTEMBI; METOAUKON pacyeTa TOKOB CHMMETPUYHBIX KOPOTKHUX 3aMBbl-
KaHUM; METOIMKOM HMCCIENOBAaHUs JJIEKTPOMArHUTHBIX IEPEXOAHBIX IPOLECCOB IPU
OJHOKPATHOW NOIEPEYHOW W MPOAOJBHOM HECUMMETPUHU; NPUHUHUIAMHA TOCTPOECHUS
BEKTOPHBIX JUarpaMm M 310D HAIPSKCHUN.



[lepeuncnennble pe3ynbTaThl 00YUSHHS SIBISIOTCS OCHOBOU 1151 (HOPMUPOBAHUS
CJIEIYIOIUX KOMIIETCHIIUIM:

— CITOCOOHOCTB PACCUUTHIBATH PEXUMBI pa0OTHI 3JIEKTPOIHEPIETHUECKUX YCTaHO-
BOK PA3JIMYHOIO HA3HAYEHUs, ONPENENSATh COCTaB OOOPYIOBAaHUS M €ro MapameTphl,
CXEMBI AIIeKTpodHepreTudeckux oobvekTo (I[1K-4);

2. MECTO JUCIUILINHBI B OCHOBHOM OBPA3OBATEJBLHON
ITPOI'PAMME

JlucuurniauHa OTHOCUTCS K 4YacTd, (JOpMHUpPYyEeMOH ydacTHHKaMU 00pa30BaTeib-
HBIX OTHOIIEHUH, bioka 1 «lucuurianasl (MOAYIIHM)» yuyeOHOro IIIaHa.

ba3upyeTcst Ha 3HaHUSAX U YMEHHUSIX, KOTOPbIE CTYAEHT IPUOOpEN NP OCBOCHUU
IIPEAMIECTBYIOIUX TUCIMIUINH: «Dusnka», « TeopeTtndeckas mexaHuka», «Teopernde-
CKHE OCHOBBI JJIEKTPOTEXHUKNY, «DJIEKTPUUECKAE MAIIUHBD), «IJIEKTPUUECKUE CUCTE-
MBI U CETI».

3HaHUS U YMEHMsI, IPUOOPETEHHbIE TP OCBOCHUHU JTaHHOW AMCLMILINHBI, peasiu-
3YIOTCSl CTYAACHTOM IIPH BBINIOJIHEHUU KYPCOBBIX ITPOEKTOB MO AUCHUIUIMHAM «OCHOBBI
PENEHHOM 3alUThl M ABTOMATU3ALUN IIEKTPUUECKUX CUCTEM», « DIIEKTPUYECKAS YaCTh
CTAaHUHUW W TOJCTAHLMI», U3yYCHUHU MNOCIEAYIOINX IUCHHUIUIMH, «OCHOBBI pEIEeHHON
3aIIUTHI 1 ABTOMATU3ALMH JIEKTPUUECKUX CUCTEM», « DIIEKTPUUIECKAS] YACTh CTAHUUN U
MOJICTAHLIMID, «IKCIUTyaTalMsl CUCTEM 3JEKTPOCHAOKEHU», MPU BBIIOJHEHUH Hay4-
HO-HMCCJIEIOBATENBbCKON pabOThl M MPOXOKIECHUN TOCYAapCTBEHHOM UTOrOBOM aTTECTa-
1007078

3. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI

3.1. Pacnpenesienne y4eOHbIX 4aCOB M0 TeMaM JIUCUHMILIMHBI M1 BUIAaM 3aHSI-

THH
KomnuectBo uacos
N (ounast / 3a0uHas)
Te- HaumenoBanune tem B ToMm gucie
MBI (comepkaTebHBIX MOJTYJICH ) Ipakr.
Bcero
Jlekuuu | (ce- | Jlabop.| CPC
MUH.)

BBenenue. OOmue cBeneHHs 00 AIIEKTpPO-
1 | MarHUTHBIX W DJICKTPOMEXaHUYECKUX mepe- | 2/1/2 1/0/0 0/0/0 | 0/0/0 | 1/1/2
xoHbIX nponeccax B COC.

OO6mme ykazaHHs K COCTABJICHHIO CXEM 3a-
o | MelleHus, pacyery MapamMeTpoB uX JNEMEH- | g g 211/1 4212 | o/0/0 | 2/4/6
TOB W BBINIOJIHEHHIO SKBUBAJICHTHBIX Mpe-
00pa30BaHMIA.

3 | Ilepexoxubie mporiecchl mpu Tpexdaznom | 6/6/8 2/0/0 0/0/0 | 2/2/12 | 2/4/6
K3 B HEpAa3BETBJIECHHOM AKTUBHO-
WHIYKTUBHOM IIEMH.

4 | HayanpHbIA MOMEHT BHE3aITHOTO KOPOTKOrO | 6/6/8 2/1/1 2/1/1 | 0/0/0 | 2/4/6
3aMBIKaHHsI B CHCTEMaX DJICKTPOCHAOKEHUSI.




KomnuectBo yacos

N (ounas / 3a0uHast)
Te- HaunmenoBanue tem B toM uncne
MBI (coneprkaTesbHBIX MOJIYJICH ) TTpaxT.
Beero | jlexruu (ce- | JIabop. | CPC
MUH. )
5 | YcranoBusmmiics pexum K3. 9/9/9 2/0/0 2/1/0 | 3/2/2 | 2/6l7
6 | [lepexomHbie mporeccel npu BHe3anmHoOM | 8/8/7 2/1/1 2/1/1 | 2/2]0 | 2/4/5
Tpex(}a3sHOM KOPOTKOM 3aMmbikaHHH. [Ipak-
THYECKUE METOIbI pacyera MEePeXOIHOTO
nporiecca npu Tpex(hazHOM KOPOTKOM 3a-
MBIKAaHHH B CIIOKHBIX CHCTEMax 3JIEKTPO-
cHaOXeHUsl.
7 | OcHOBHbBIC TOJOXKEHUs TpU ucciaenoBanuu | 3/3/5 2/0/1 0/0/0 | 0/0/0 | 1/3/4
AIIEKTPOMATHUTHBIX TEPEXOIHBIX MPOIIEC-
COB B YCJOBHUSX HApyIIEHUS CHMMETPHH
CHCTEMBI.
8 | OnHoKpaTHas rmornepeyHasi HECHMMETPHSL. 71714 3/2/0 0/0/0 | 2/2/0 | 2/3/4
9 | IlpakTudeckue METOABI pacdyeToB Hecum- | /717 2/1/0 3/3/2 | 0/0/0 | 2/3/5
MeTpuuHbIx K3.
10 | OnmHOKpaTHas MPOIOJIbHAS HECUMMETPHSI. 5/5/5 2/1/0 0/0/0 | 2/0/0 | 1/4/5
11 | IIpocThie 3aMbIKaHUs Ha 3eMJIIO B ceTsx ¢ | 5/5/3 2/1/0 2/2/0 | 0/0/0 | 1/2/3
W30JMPOBAHHON WM KOMIICHCHPOBAHHOM
HEUTPAIBIO.
12 | KopoTkue 3aMbIKaHHs B 3JEKTPOYCTaHOB- | 5/5/3 2/1/0 2/2/0 | 0/0/0 | 1/2/3
kax 70 1000 B.
13 | Croco6sl orpanuuenus Tokos K3. 5/5/6 2/0/0 0/0/0 | 2/0/0 | 1/5/6
14 | O6mue cBeaenus o0 siekTpomexanuye- | 3/3/3 2/1/0 0/0/0 0/0/0 1/2/3
CKHMX TIEPEXOJIHBIX IMPOIECCaX B CHCTEMAx
AIIEKTPOCHAOKEHUSL.
15 | Craruueckas ycroiunBoctb. [Ipaktuueckue | 7/7/6 3/2/1 0/0/0 | 2/1/0 | 2/4/5
KPUTEPUU CTATHYECKON YCTOWYHMBOCTH CH-
CTEM DJIEKTPOCHAOKEHUSI.
16 | dunamuueckass ycrolumBocTh. Ilpaktuue- | 7/7/6 3/2/1 0/0/0 | 2/1/0 | 2/4/5
CKHE KPUTEPUU TUHAMUYECKOW YyCTOWYMBO-
CTH CHUCTEM DJICKTPOCHAOXKEHHS U Y3IIOB C
JIBUTATEIIbHON HArpy3KOM.
Kypconas pabora 27
KonrtakTHas paboTa (I0TOJIHUTETbHAS ) 6/8/8
Hroro no Bumam 3aHATHIA 126/126 52182/
1126 34/14/6 | 17/12/6 | 17/10/4 102
Konrponb 36
Hroro: 162




(I)opanOBaHne KOMIIETeHLIUH B pe3yjabTaTe 0CBOCHUA TEM JUCHHUIIIMHBI

Komnerennuu | TeMbl A CHMILIMHBI, HAlleJIEHHBIE HA BHIPA0OTKY KOMIETEHIINU
[1IK-4 Temer 1 -16

3.2. Jlekuum.

Tema 1. Beenenue.

ConepxkaHue TeMbl 1:

OO6mue cBeneHusi 00 IEKTPOMArHUTHBIX U AJIEKTPOMEXAHUYECKUX MEPEXOIHbBIX
Ipolieccax B CUCTEMAaX JIEKTPOCHAOKEHHUS.

OcHOBHBIE 3aJ1a4u Kypca U €ro CBsI3b C APYTMMH AUCUUILUIMHAMHU. 3HAYEHUE TUCIIU-
IUIMHBI B PEUICHUM OOIIMX HAPOJHOXO3SMCTBEHHBIX 3a/iad. PeXUMBI 3JIEKTPUUYECKUX
cucteM. OCOOEHHOCTH TMEPEXOIHBIX MPOIECCOB, MPUUYMHBI UX BO3HUKHOBEHHUS. 3Haye-
HUs UCCIIENOBAHUN M PAaCUETOB IMEPEXOAHBIX IPOLECCOB. BUIBI, IPUYHUHBI U ITOCIEN-
CTBHSI KOPOTKMX 3aMbIKaHWi. HazHaueHns pacyeToB KOPOTKMX 3aMBIKaHUM, pACUETHBIC
ycnoBusl. OCHOBHBIE TOIYIIICHUS.

Jlurepatypa k Teme 1: [1, 3].

Tema 2. OOmue yka3aHusl K COCTaBJICHUIO CXEM 3aMEIECHHs], pacyeTy MapaMeTpoB
UX 3JIEMEHTOB U BBINOJHEHUIO 3KBUBAJIEHTHBIX MIPE00OpPa30BaHUM.

ConepxaHue TeMBbI 2:

Omnpenenenre napameTpoB JIEMEHTOB CXEMbI B aOCOJIIOTHBIX (MMEHOBAHHBIX) U OT-
HOCUTEJBbHBIX eAnHMIIax. CocTaBleHNE pacU€THON CXeMbI ¢ TpaHC(POPMATOPHBIMU CBSI-
35IMM U OTIpEZIeNICHUS TapaMeTpoB ee AieMeHToB. [IpeoGpa3oBanue cxem.

Jlureparypa k Teme 2: [1, 3].

Tewma 3. Ilepexonnbie mpouecchl npu TpexdasHom K3 B HepaszBeTBiIEeHHOU
aAKTUBHO-MHIYKTUBHOM LEIIN.

ConepxaHue TeMBbI 3:

Tpexdaznoe K3 B Hepa3BeTBIEHHON aKTUBHO-WHIYKTUBHOW LEMU, MUTAIOLIEHCS
OT MJEAJIBbHOIO UCTOYHUKA HAIPSKEHUS C TOCTOSTHHBIMU aMIUIUTYA0W U 4yacToTou. M3-
MEHEHHE TOKA U €ro COCTaBISAIOIIMX B (PYHKUIMU BpeMeHH. Y napHblii Tok K3 u ycnoBus
€ro BO3HUKHOBeHUs. [IpuOamkeHHbIN pacueT nepexoaHoro mnpoiecca tpexdasnoro K3
B CIIO)KHOM AaKTMBHO-WHAYKTUBHOW IIENH, BBIYMCICHHUE JKBUBAJECHTHOW IMOCTOSHHOM
BPEMEHH aNlePUOIMYECKON COCTABIIIOLIEH.

Jlureparypa k Teme 3: [1, 3].

Tema 4. HadvanbHb1li MOMEHT BHE3AITHOTO KOPOTKOI'O 3aMBIKaHHS B CUCTEMAX
AIEKTPOCHAOKEHUS.

ConeprxaHue TeMbl 4:

[IpyHIMI COXpaHEHMsI UCXOJHOIO MOTOKOCLEIUIEHUA. ballaHC MarHUTHBIX MOTO-
koB CI' B HOpMalIbHOM pEeXHME M HadaJIbHBIH MOMEHT Tpexdaznoro K3. dusnueckue
npoueccel B HayanbHbld MOMEHT K3. Ilepexoansie 3/IC u unaykrusHoctu CI'. Cxema
3aMelleHust U BekTopHas auarpamma CI' 6e3 nemndepHblx 0OMOTOK B HayadbHBIM MO-
MeHT. Cepxnepexonnbie I/1C n unaykrtuBHocTH CI'. Cxema 3aMelnieHus 1 BEKTOpHas
muarpamma CI' ¢ nemndepHbiME 0OMOTKaMU B HadyaJlbHbI MOMEHT. OnpezeieHue mne-
pexonHoi u ceepxnepexoqHoit I/JC u3 BEKTOpHOUN AUarpaMmbl TOABAPUMHOTO PEKUMA.
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XapakTepucTuka JBUTaTeNied W 00O0OIICHHOW KOMIUIEKCHOW Harpy3ku. OmpenencHue
Ha4yaJbHOIO 3HAYEHUS MEPUOJUYECKON COCTABIISIIOIIEH TOKA.

Jlurepatypa k Teme 4: [1, 3].

Tewma 5. Y CTaHOBUBIIUNCS PEKUM KOPOTKOI'O 3aMbIKAHUS.

ConepKaHue TEMBI S:

@usnueckas KapTuHa npouecca. OnpenelieHUue MapameTpoB, XapaKTEPU3YIOLIIUX
CI' B ycranoBuBiemcs pexxume tpexdaznoro K3. Cxema 3amenieHust 1 BEKTOpHAas Jua-
rpamma. [Tpubnmkennslil yuet Harpy3ku. Pacdyer TokoB K3 mpu orcyTcTBHEM aBTOMATH-
Yyeckoro peryiaupoBanus Bo30yxaeHus (APB). Bnusaue u yuet aeiictsus APB. Kpu-
TUYECKUA TOK M KPUTHYECKHE peakTHBHOCTH. Pacuer ycraHoBuBuierocs toka K3 B
CXeMe€ MPY HATMYUHA HECKOJbKIX UCTOYHUKOB MTUTaHUs, CHaO)KeHHBIX APB.

Jlutrepatypa k Teme 5. [1, 3].

Tema 6. [lepexonHble mMpoIiecchl IPpU BHE3ATHOM TpeX(a3HOM KOPOTKOM 3a-
MbIkaHud. [IpakThueckue MeTo/bl pacuera MepexoHOTO Ipolecca Nnpu TpexdazHom
KOPOTKOM 3aMbIKaHUU B CJIOKHBIX CUCTEMAaX AJIEKTPOCHAOKEHUS.

ConeprxaHue TeMbl 6:

duznueckas kaptuHa mnpoiecca npu Tpexdaznom K3 nHa BeiBomax CI' 6e3 gemii-
(depHbIX 0OMOTOK. 3aKOHOMEPHOCTH U3MEHEHHS BO BPEMEHHU ToKa, HanpshkeHus 1 DJ1C
rerepaTopa. CBOOOHBIE COCTABISIOIINE TOKOB M IIOCTOSIHHBIE BPEMEHU UX 3aTyXaHMUsL.
Oco0eHHOCTH EPEXOIHBIX MPOIIECCOB B TEHEPATOPaX C AeMI(PEPHBIMU OOMOTKAMH.

Jlutepatypa k Teme 6: [1, 3].

Tema 7. OCHOBHBIE TOJOKEHUS NIPU HCCIEIOBAHUU JIEKTPOMArHUTHBIX IIE-
PEXOIHBIX IIPOLIECCOB B YCIOBUAX HAPYIICHUS! CHMMETPHUH CUCTEMBI.

ConepkaHue TeMBI 7:

OO1mue yka3aHusi OTHOCUTEIIBHO MCCIIEOBAHUS HECUMMETPUYHBIX PeXUMOB. O0-
pa3oBaHUE BBICIIUX rapMOHHK. [I[ppuMeHeHrne MeTola CHMMETPUYHBIX COCTABIISIONINX K
pacyeTy HECUMMETPHUUHBIX pexxuMoB. Cucrema ypaBHenuit Kupxroda mpu Hapymienuu
cumMeTpun. [lapameTpsl 251eKTpUYeCcKUX MalluH, 0000IIEHHON KOMITJIEKCHON HAarpy3Ku
TpaHCc(hHOPMATOPOB, BO3AYIIHBIX U KaOCIbHBIX JIMHUM, JJISI TOKOB PA3IUYHBIX MOCIIEN0-
BaTesnbHOCTEH. CoCcTaBlIeHHE CXEM 3aMEILEHUS IEKTPUUECKUX CUCTEM IpsIMOM, oOpaT-
HOU W HyJIEBOM TmociieoBaTenbHOCTENH. Pactipenenenue u tpanchopmaius CMMMETpUY-
HBIX COCTABJISIFOIINX TOKOB U HAMPSHKEHUH.

Jlureparypa k Teme7: [1, 3].

Tema 8. OnHokpaTHas monepevyHasi HECUMMETPHUSL.

ConepkaHue TeMBbI §:

Opnnodasznoe, nyxdasnoe u asyxdazHoe K3 na 3emmro. IIpenenbHbie ycioBus
HECUMMETpUU. MareMaTH4ecKne COOTHOLIEHUS Ui pacyeTa TOKOB M HANPSDKEHUM B
Mecte HecumMeTpuuHoro K3. BekTopHble AuarpaMMbl TOKOB U HanpsbkeHui. [IpaBumio
HDKBUBAJICHTHOCTH MPSIMOM MOCJIENOBATENBHOCTH. KOMITJIEKCHBIE pACUETHBIE CXEMBI 3a-
MeIlleHHs. DMIopbl HanpsbkeHui. CpaBHEHUE TOKOB pa3ianyHbIX BUa0B K3.

Jluteparypa k Teme 8: [1, 3].

Tema 9. [TpakTyeckre MeToAbl pacyeToB HeCUMMETPUUHBIX K3.

ConeprxaHue TeMBI 1:

[IpuMeHeHue MPaKTUYECKUX METOJIOB K pacueTy HecuMMeTpuuHbix K3 B Hauanb-
HbIi MOMEHT U B YCTAHOBHMBIIEMCS pekume. [IprMeHeHHne MeTo/la THUIOBBIX KPUBBIX
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M3MEHeHUs nepuoandeckoro Toka K3 k pacuery mepexoaHbIX MPOLECCOB MNPH HECHUM-
MeTpuuHbIX K3.

Jlutepatypa k Teme 9: [1, 3].

Tema 10. OgHOKpaTHas MPOAOIbHAS HECUMMETPHS.

Conepxanue TeMsl 10:

O6mue ykazanud. [IpenenbHbie YyCIOBUST HECUMMETpUHU. Pa3pbiB ojHOM (asbl.
Pa3peiB nByx ¢a3. Maremarnuueckue COOTHOIICHUS MJisi pacueTa CUMMETPUYHBIX CO-
CTaBHBIX TOKOB M HANPSHKCHUU JJIsi MECTa MOBPEXKIEHUs. BeKTOpHbIE nHarpaMMbl TO-
KOB M HanpspkeHui. [IpaBuiio SKBUBaJIE€HTHOCTH MPAMOM MOCIEN0BATEIBHOCTH. DIIOPbI
pacripeielieHUs] HaNpsKeHUH OTIENIbHBIX MOCIIEI0BaTEIbHOCTEH.

Jlurepatypa k Teme 10: [1, 3].

Tema 11. IIpocTele 3aMbIKaHUs HA 3€MIIIO B CETAX C M30JIMPOBAHHOU MJIM KOMIICH-
CUPOBAaHHOM HEUTPAJIBIO.

ConepxaHue TeMsbl 11:

[Ipoctoe 3ambikanue (a3l Ha 3eMiTt0. OCHOBHBIE MATEMATHUYECKUE COOTHOIICHHUSI.
BektopHble auarpamMMbl TOKOB M HamnpsbkeHuil. KomruiekcHass cxema 3aMelleHUS.
OrpaHnnyeHue TOKa 3aMbIKaHUS Ha 3€MIIIO. Y CIIOBUS TIOJIHOW KOMITEHCAIIMM EMKOCTHOTO
TOKA 3aMbIKaHUS HA 3EMJTIO.

Jluteparypa k Teme 11: [1, 3].

Tema 12. KopoTkue 3ambikanus B 31eKTpoycTaHoBKax 10 1000 B.

Conepxkanue TeMsl 12:

Pacuer TokOB B ycTaHOBKax 10 1kB. Yduer akTUBHBIX U MHAYKTHUBHBIX COMPOTHB-
JICHUM DJIEMEHTOB M KOHTAKTHBIX COCOMHEHHM. SIBjIeHHME TemiIoBOro cmaga Toka K3.
N3meHenne napaMeTpoB (eppOMarHUTHBIX MaTEpUaAIoB. YueT Oarapeld CTaTUYECKHX
KOHJICHCATOPOB.

Jlutrepatypa k Teme 12: [1, 3].

Tema 13.Crioco0s1 U cpeicTBa OTPaHUYCHUS U KOOPAMHAIIMN ypoBHEW TokoB K3 B
CUCTEMAaX dJIEKTPOCHAOKEHHUS.

ConeprxaHue TeMsl 13:

Bb160p cXeMbl 3JIEKTPUUECKUX COCIMHEHUM AJIEKTPUUYECKOM CHCTEMbI Ha CTaJluu
npoekTupoBanus. Vcrnonap30BaHue AIEKTPOOOOPYIOBAHUS C TOBBIMICHHBIM COMPOTHB-
naeHueM. TOKOOTpaHMYMBAIOIIEE BIUSHUE KOMMYTAIIMOHHOTO 0OopyaoBanus. Mcnonb-
30BaHUE TEXHUYECKUX CPEJICTB OrpaHnyeHus TokoB K3.

Jlutepatypa k Teme 13: [1, 3].

Tema 14. OOmue cBeneHust 00 IEKTPOMEXAaHUYECKUX MEPEXOAHBIX Mpolieccax B
CUCTEMAaX 3JIEKTPOCHAOKEHHUS.

ConepxkaHue TeMbl 14:

[ToHsTHE MpOCTENIIIEH, IPOCTON U CIIOKHOU JIEKTPUUECKOU CUCTEMBI. BekTopHbIE
JAArpaMMbl U COOTHOLIEHUSI MEXAY MapaMeTpaMH B IPOCTEUILIEN SJIEKTPUUYECKON CH-
cTeM€E. YTJIOBBIE XAPAKTEPUCTUKU MOIIHOCTH MPOCTEHIIEH BIEKTPUYECKOU CHUCTEMBL.
Binusitnue necummetpun poropa u APB Ha yrinoBbeie xapaktepucTuku. MneanbHblii npe-
JIeJI MOIIIHOCTH U 3alaC CTaTUYECKON YCTOMYHUBOCTH.

Jlutepatypa k Teme 14: [2, 4].




9

Tema 15.Ctatnueckasi ycTOWYMBOCTb. IIpakThueckue KpUTEpUHM CTaTUYECKOU
YCTOMYMBOCTU CUCTEM JJIEKTPOCHAOKEHUS.

ConeprkaHue TeMsl 15:

OHepreTudeckasl TPAaKTOBKA IPAKTUYECKHX KpuTepues. lIpsmol mnpakTudeckui
KpUTEPUN CTATUYECKON YCTOMYMBOCTHU 3JIEKTpUUECKON cucTeMbl. KocBeHHbIE (BTOpUY-
HBIE) MIPAKTUYECKHE KPUTEPUH CTAaTHUECKON ycToiunBocTH. CTaTHUeCKUe U AUHaMUYe-
CKHE€ XapaKTEpUCTUKHU aCUHXPOHHBIX U CUHXPOHHBIX ABUTaTelIel. JIaBuHAa HanpsHKeHUs
(craTnueckas yCTOWYMBOCTh Harpy3Ku, ONPOKHAbIBAaHHUE JaBHUraresneii). OCHOBHBIE pac-
YETHBbIE COOTHOLIEHUsA. [IpakTHUecKkne KpUTepUH CTaTUYECKOM YCTOMYMBOCTH Harpys-
ku. [lepexoaHblie IPOLIECCH ITPY U3MEHEHUN HANPSIKEHUS U YaCTOTHI B CUCTEMAX dJIEK-
TPOCHAOKEHUS.

Jlutrepatypa k Teme 15: [2, 4].

Tema 16./lunamMuyeckass yCTOMYMBOCTh. [IpakTHUEeCKUE KPUTEPUU JTUHAMHYECKOU
YCTOMYMBOCTU CUCTEM DJIEKTPOCHAOKEHUS U Y3JIOB C JBUTATEIBHON HATPY3KOM.

ConeprxaHue TeMsl 16:

[lonarne auHaMH4YECKON yCTOMYMBOCTU. OCHOBHBIE OMYIIECHUS, PUHUMAEMBbIE
Ipy aHaJIu3e JAUHAMHUYECKOW ycroitunBocTH. KonebaHue reHepaTopoB U SHEpreThye-
CKHUE€ COOTHOIIEHUS MPHU KOJCOAHUIX, BOSHUKAIOMIUX MPU OOJIBIINX BO3MYIIECHUSIX Pe-
xkuma. [IoHsTHEe KpUTEpUEB TMHAMUYECKOW YCTOMYMBOCTU. MeETO IUIOmaae U BbITE-
KAIOIIWKA U3 HEr0 KPUTEPUN JUHAMHYECKOM yCcTOMUMBOCTHU. [IpruMeHeHne Merona Iio-
aJed K OLIEHKE MPEAEIBbHOrO Yria OTKIIOYEHHS KOPOTKOTO 3aMBIKaHUS B YCIIOBHUSIX
npocreimen cucremsl. [lyck nBurareneii. Crioco0sl mycka siiekrpoasurareneid. Camo-
3aImycK 3eKTpoaBurareneil. O0ume cBeIeHHsl 0 CaMOMO3AaITyCKe JBUraTeneil. MeTobl
pacuera camo3anycka. [lytu oOecnieuenusi camosanycka. BHe3anmHble M3MEHEHHUs pe-
JKMMa B CUCTeMax JJIeKTpocHabxkeHusi. Habpoc Harpy3ku Ha aCHHXPOHHBIE U CUHXPOH-
HbIe nBUrarenu. COpoc HanpsHKEHUS.

Jluteparypa k Teme 16: [2, 4].

3.3. [IpakTHyeckue 3aHATHUS

Ne Tewma 3anaTHA O06mwewm, yac. JIurepa-
/o ouHast / 3a09Hast Typa
1 CocraBieHne pacyeTHBIX CXEM 3aMEIICHUs B a0COTIOTHBIX U 212/2 [1, 5, 8]
OTHOCHUTEJIbHBIX €IMHUIIAX. ==
2 Pacuet Toka Tpex¢aznoro K3 B ycTaHOBUBIIEMCS peXHUME. 2/0/0 [1,5, 8]
3 OmnpeznencHue HavalbHOTO 3HAYEHHUS IEPUOJUUYECKOU CO- 21210 [1,5, 8]
CTaBJISIIOIIEH TOKa Tpexdasznoro K3.
4 Pacuer Toka Tpexdaznoro K3 11 mpon3BoIIEHOTO MOMEHTA 2/2/2 [1,5, 8]
BpPEMEHU.
5 Pacuer TokoB HecummeTpuuHbIX K3 14 HavaIesHOro U 1po- 2/2/2 [1,5,8]
M3BOJILHOTO MOMEHTA BPEMEHH.
6 Pacuer TOKa IPOCTBIX 3aMBIKAHUN HA 3€MIIIO B CETAX C M30- 2/2/0 [1,5,8]
JMPOBAHHOW HENTPAJIBIO.
7 Pacuer TokoB K3 B anexTpoycranoBkax no 1000 B. 2/2/0 [1,5, 8]




8 OnHOKpaTHas MPOAOJIbHAS HECUMMETPUSI. 1/0/0 [1,5,8]
9 [TpakTHYyecKre KPUTEPHH CTATHIECKON YCTONUYNBOCTH. 1/0/0 [2, 4, 8]
10 | [NpakTHyeckue KpUTEPUH JUHAMHYECKOH YCTONYUBOCTH. 1/0/0 [2, 4, 8]
Uroro: 17/12/6
3.4. JIabopaTopHbIe padoThI
Ne Tema paGoTsI O06mwewm, gac. Jlutepa-
n/o ou4Hasi / 3a04HAas Typa
1 AHanu3 NepexoHbIX MPOLECCOB B MPOCTEHIIEH Tpexpa3zHoh 3/2/2 [1, 6]
1eITH.
5 HccnenoBanue yCTaHOBHUBIICTOCS PEKMMa Tpex(pa3zHOro Ko- 2/0/0 [1, 6]
POTKOT'0 3aMbIKAHWSI.
3 Ez;qu Y aHAJIU3 PEKUMOB TPEeX(Pa3HbIX KOPOTKUX 3aMbIKa- 2/2/2 [1, 6]
4 UccnenoBanue BiusiHus APB npu BHe3amHoM TpexdazHom 2/0/0 [1, 6]
KOPOTKOM 3aMbIKaHHHU.
5 Pacuer M AHAIH3 PEKUMOB HECHMMETPHHHBIX KOPOTKHX 3a- 2/2/0 [1, 6]
MBIKQHHIH.
6 HccnenoBanue pachpe/ielieHuss CUMMETPHYHBIX COCTABIIsI- 2/2/0 [1, 6]
IOIIUX B 3JICKTPHUYCCKUX CUCTEMAX
7 HccnenoBanre 0JHOKPATHOMN MPOJOIBHON HECHMMETPHH. 2/0/0 [1, 6]
8 Hccnenosanue crocoOoB OTpAHUYEHNs TOKOB HECHMMET- 2/2/0 [1, 6]
PUYHBIX KOPOTKHX 3aMbIKaHUIA.
Wroro: 17/10/4
3.5. CamocrosiTesibHas padoTa cTyAeHTa
Ne Byl camocToATeNBHOM padOTHI CTYAEHTA Obnem, uac.
/1 p Yy Ounast / 3a04Has
1 M3y4enue jgeknnonHoro marepuaina (He meree 50% ot oObema JISKITHii) 10/40/65
5 [ToaroroBka kK mpakTHYeCKUM 3aHATHAIM (He MeHee 50% oT oObema 21716
AyJIUTOPHBIX MPAKTHYCCKUX 3aHATHH)
3 [ToaroroBka k naboparopasiM padotam (He meHee 50% oT oObema 8/8/4
ayJIMTOPHBIX JJaOOPATOPHBIX 3aHATUI)
4 BeinonHeHne KypcoBoro mpoekta (36 4acos) -I-I-1
5 BeinonHenne KypcoBoit paboThl (27 4acoB) 27127127
6 BerInosiHeHHE MHIMBHIYaIbHOTO 3a1aHus (He MeHee 9 4acoB) -/-1-
HUroro: 52/82/102

3.6. Kypcogoii npoekTt (pa6oTa), HHAMBUAYAJIbHOE 3a1aHHE

Y4eOHbIM IJIAHOM B paMKaxX OCBOCHHUS JUCLMIUIMHBI MPEIYCMOTPEHO BBIMIOJIHE-
HUE CTYJEHTaMHU KypPCOBOM PacyeTHOM padoThl.
Temaruka KypcoBoil paOOThI CBsI3aHA C UCCIIEIOBAHUEM TIOBEJICHUS CUCTEM AJIEK-
TPOCHAOKEHUSI NMPU BO3HUKHOBEHUH CHUMMETPUYHBIX M HECUMMETPUYHBIX KOPOTKHX
3aMbIKaHUH, OLIEHKOW MX JOIMYCTUMOCTH M pa3pabOTKOM peKoMEeHAAIMil M0 orpaHuye-
HUIO U KOOPJMHALIUU YPOBHEN TOKOB KOPOTKUX 3aMbIKAHUM.
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3amaun KypcoBOM pabOTHI 3aKIIOYAIOTCS B OMNPECICHWU 3HAUYEHUH TOKOB U
HaIpsHKEHUM PU KOPOTKUX 3aMbIKAHUAX KaK B MECTE MOBPEKICHUS, TAK U B OTHEIIb-
HBIX BETBAX U Yy3JIaX 3JIEKTPUUECKOM cucteMbl. MccaemyeTcss BIUsHUS pa3ludHbIX (pak-
TOPOB HA 3HAYEHHS TOKOB CHMMETPUYHBIX U HECUMMETPUYHBIX 3aMbIKaHUW. BbIABIIS-
IOTCSI BO3MOXKHBIE CIIOCOOBI M pa3palaThIBAIOTCd PEKOMEHJAIMU IO KOOPIAWHAIIUU
YPOBHEN TOKOB KOPOTKUX 3aMbIKAaHUM.

WccnegoBanust mpoBOAATCS ISl CUCTEM DJIEKTPOCHAOXKEHHMS, COAEPKAIIUX CUH-
XPOHHBIE T€HEPATOPHI, ACHHXPOHHYIO U CUHXPOHHYIO HAarpy3ky. MHAMBUAyalbHbIC 3a-
JaHWS BBITAIOTCS TPEIoaBaTeliceM Ha OCHOBAHUH METOIUYECKUX yKazaHui [7, 8].

Pabota momxHa coaepkaTh 000CHOBaHHE MPUHITON CXEMbI 3aMEILIEHUSI CUCTEMBI
AIIEKTPOCHAOKEHHSI, METOJUKY PACUETOB M MPOBEICHUS UCCIEIOBaHUMN, PEKOMEH AU
10 KOOPJMHAIMHA YPOBHEN TOKOB KOPOTKUX 3aMbIKAHUMU.

PazpaboTka Bcex paszesioB pabOThl 0a3upyeTcs Ha UCIOJIb30BAHUH MPOrPECCHUB-
HBIX KOMIBIOTEPHBIX TEXHOJOTHI C UCIOIb30BAaHUEM IIMPOKO U3BECTHOTO MPUKIATHO-
ro nporpamMmmHoro odecrnedenus st [I9BM.

B pesynbTaTe BBINIOJIHEHUS KYpCOBOM paOOThI CTYACHT JIOJDKEH OBJIAJIETh HABBI-
KaMu:

- ICTI0JIb30BaHUSI CIPABOYHON M HOPMATUBHOM JOKYMEHTALINH;

- pacyeToB MEPUOANYECKUX U AlEPUOANYECKUX COCTABIIAIOLIIMX TOKOB KOPOTKUX
3aMbIKaHUI KaKk B MECT€ MOBPEXKICHUS, TaK U B JIIO00I BETBU CHCTEMBI JIEKTPOCHAO-
YKEHUS,

- TIOCTPOCHMSI BEKTOPHBIX JAMarpaMM TOKOB U HANpsHKEHUM, a TakyKe JMIop pac-
IIPEAEIICHUS HANIPSKCHUM;

- pacueTa TOKOB 3aMbIKAaHUM B CETIX C N30JMPOBAHHON HEUTPAIBIO U YCTAHOBKAX
10 1000 B.

PaboTta nmeer oaMHAKOBOE TUIIOBOE MO (hOPME U METOAMKE HCCIIEIOBAHHUNA CO-
JepKaHue JJIsl BCEX CTYAEHTOB.

O0bem yueOHOI Harpy3Ku MU BHIMOJTHEHUU KypCOBOU paboOThl — 27 4acoB

O06BeM KypcoBOM pacdeTHOW paboThl — He OoJiee 40 cTpaHuIl COPOITIOPOBAHHBIX
PYKOTMMCHOTO WJIM MAalIMHOMUCHOTO TekcTa popmara A4 (210x297 mm). CtyneHT o0s-
3aH 0()OPMHUTH OTUYET B COOTBETCTBUH C YCTAHOBJICHHBIMH TPEOOBAHUSIMHU.

I/IHI[HBI/II[yaJ'IBHoe 3aJaHuC 110 AUCHUIIIMHC y‘IC6HLIM INIAaHOM HC IIPCAYCMOTPC-
HO.

4 ®OHJA ONEHOYHBIX CPEJACTB

4.1 Kpurepuum " WKaJbl JAJA HHTETPHUPOBAHHOW OLICHKH YPOBHS
c(hopMHUPOBAHHOCTH KOMIIETCH M H

COCI’}’ZQGJZ}ZIOWCZ}Z KomnemeHyuu — nojiHoma 3HAHULL

- HyJIEBOW YpOBEHb: HEBEPHBIE, HE APIYMEHTHUPOBAHHBIE, C MHOKECTBOM I'PYObIX
OLIMOOK OTBETHI HA BONIPOCHI. Y POBEHb 3HAHUIN HM)KE MUHUMAJIbHBIX TPEOOBaHUM;
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- MUHUMAJIbHBIA YPOBEHB: JaHbI HE MOJTHBIC, HETOYHBIC U HEAPTYMEHTUPOBAHHBIC
OTBETHI Ha BOMPOCHI. JomyIeH0 MHOTO TpyOBIX OIMOOK. YPOBCHb 3HAHWI HUKE MU-
HUMAaJIbHBIX TPCOOBAHMIA,

- MOPOTOBBIM YPOBCHB: JAaHBI HEJOCTATOYHO IOJIHBIC, TOYHBIC U apTyMEHTHPO-
BaHHBIC OTBETHI Ha BONPOCHI. [1710X0 3HACT TEPMHUHBI, ONPEACICHHUS U TIOHATHS; OCHOB-
HbIC 3aKOHOMEPHOCTH, COOTHOIICHUS, MPUHIHUIIBL. J[OMyIeH0 MHOTO HErpyOBIX OIIH-
0OK;

- CpeqHUHN ypOBEHB: JIaHbI JIOCTATOYHO TOJHBIC, TOYHBIC U apTyYMEHTHPOBAHHBIC
OTBETHI Ha BOTIPOCHI. B 11€710M 3HAE€T TEPMUHBI, OTIPEICTICHUS U TIOHATHS; OCHOBHBIC 3a-
KOHOMEPHOCTH, COOTHOIICHHUS, MPUHIIUTIIBI. J[OTTyIIIEeHO HECKOIBKO HETPYOBIX ONTHOOK;

- IPOJIBUHYTHIM YPOBEHB: JaHBI MOJHBIC, TOUHBIC U APTYMEHTHPOBAHHBIC OTBETHI
Ha BOTPOCHI. 3HACT TEPMUHBI, OMPE/ICTCHUS U TOHSATHS, OCHOBHBIC 3aKOHOMEPHOCTH,
COOTHOIICHHUSI, MPUHITUTIBI. J[OTyIIIeHO HECKOIBKO HETPYObIX OMIMOOK;

- BBICOKHH YPOBCHB: JIaHBI IOJIHBIC, TOYHBIC M apTyMEHTHPOBaHHBIC OTBETHI HA
BOIIPOCHI. 3HACT TEPMUHBI, ONPECICHUS U MOHSATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOIICHHMS, IPUHITUIIBL. J[OIMyIIIeHO HeCKOJIbKO HETOUHOCTEH.

Cocmaeﬂmou;aﬂ KomnemeHyuu — yMeHRUA

- HYJIEBOM ypOBEHB: ITOJHOE OTCYTCTBHE IOHUMAHHUSI CYTH METOJIWKH PEIICHUS
3aJja4, JOIMYILEHO MHOKECTBO I'pyOeHIINX OMMOOK / 3a/laHUsI HE BBIIIOJIHEHBI BOOOIIE;

- MUHUMAJIbHBII YPOBEHb: CJ1a00€ OHMMaHUE CYTH METOJMKH PEIICHUs 3a7au,
JIOTyIIEeHbI IpyOble omnOKku. Pemenus He o0ocHoBaHbl. He ymeer ucnonb3oBaTh HOp-
MAaTUBHO-TEXHUYECKYIO JIUTEPATYPY;

- IIOPOT'OBBIM YPOBEHb: TOCTATOYHOE IIOHUMAaHUE CyTU METOJIUKHU PELICHMS 3aa-
4M, JOMYIIeHbl omuOKu. Pemenust He Bcerma 000CHOBAaHbBI. YMEET UCHOIb30BaTh HOP-
MaTUBHO-TEXHUUYECKYIO JIuTepaTypy. Cinabo OpuUEeHTUpYETCA B CIELHAIbHON Hay4yHOU
JUTEPATYDE;

- CpEIHUN ypOBEHB: B LEJIOM IMOHUMAET CYyTh METOAWKH PELICHUS 3a7a4H, JONIY-
nieHbl omuOKu. Pemenust He Bcergja 0OOCHOBaHbI. YMEET MCHOJIb30BATh HOPMATUBHO-
TEXHUYECKYIO U CIIEHMANIBbHYIO HAYUHYIO JTUTEPATYPY;

- IPOJABUHYTHIM YPOBEHB: B LIEJIOM IIOHUMAET CyTh METOAMKH PELIECHUS 3a]ayH,
JOMyIIEHbl HeTOYHOCTU. CIIOCOOEH 00OCHOBATh pEIICHUs. YMEET HCIIONIb30BaTh HOP-
MAaTUBHO-TEXHUYECKYIO U CIIEUAJIBHYIO HAYYHYIO JIUTEPATYPY;

- BBICOKMH YpOBEHb: MOHHMMAaET CYTh METOAMKH perieHus 3aaadu. CriocoOeH
00OCHOBaTh pelIeHUs. YMeeT MCHOJIb30BaTh HOPMATHUBHO-TEXHUYECKYIO M CIIELHAb-
HYIO0 HaY4YHYIO JIUTEpaTypy, IIepeI0BON ITPOU3BOICTBEHHBIN OIIBIT.

COCWlCl@]Z}ZiOM/;Cl}Z KomMnemeHyuu — 81A0€HUE HABLIKAMU

- HYJIEBOM YPOBEHb: HE JEMOHCTPUPYET BJIAJICHUE HABBIKAMHU BBIITOJIHEHUS IPO-
dheccrnoHAIBHBIX 3a/1a4. He MOXKeT BBINOJHUTD 3aaHNS,

- MUHUAMAJIbHBIA YPOBEHb: HE JIEMOHCTPUPYET BJIAJICHUE HABBIKAMU BBITIOJHECHUS
npodecCHOHaNBbHBIX 3a/1a4. VICTIBITHIBAET CYIIECTBEHHBIE TPYIHOCTH TIPU BBHITTOJTHECHUH
OT/ACJIbHBIX 3aJIaHUM;
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- TIOPOTOBBIN YPOBEHb: BIIAJCET HABBIKAMH BBIIOJHEHHS MPO(EeCcCHOHANBHBIX 3a-
Jla4 Ha IIOPOTrOBOM YPOBHE. 3ajaHus BBIIIOJIHAECT MEJUICHHO U HEKa4€CTBEHHO;

- CpeHMI YPOBEHb: BJIAJICET HABBIKAMM BBIIIOJIHEHUS NTPO(ECCHOHAIBHBIX 3a/1a4.
3aaHus BBINOJIHIET HA CPETHEM YPOBHE 110 OBICTPOTE U KAYECTBY;

- IPOJABUHYTBHIM YPOBEHB: BIAJEET YBEPCHHBIMU HABBIKAMH BBIIOJHEHHS IIPO-
(eccruoHaIbHBIX 33Ja4. BBICTPO M KaYECTBEHHO BBINOJIHAET 3a/1aHUs, MHOI 1A JOITyCKast
HE3HAYUTEIIbHBIC IIOTPELIHOCTH;

- BBICOKHI YPOBEHb: BJIA/IEET YBEPEHHBIMH HABBIKAMU BBINIOJHEHUS MPOQPECCHo-
HaJbHBIX 337a4. BBICTPO M Kau€CTBEHHO BBINOJIHAET 3aJaHus, IPU HEOOXOJUMOCTH JI€-
MOHCTPHUPYSI TBOPUYECKUAU ITOJIXO.

Obobwennas oyenka cqhopmMupo8aHHoOCmu KoOMnemeHyuti

- HyJICBOW YpPOBEHB: Ha HYJICBOM YPOBHE C(OPMHUPOBAHBI: BCE COCTABIISAIOIINC;
OJIHA WX JIBE U3 TPEX, OCTANIbHbIE — HA 00JIe€ BLICOKOM YPOBHE;

- MUHHUMAaJbHBI YpOBEHb: HA MUHUMAJILHOM YPOBHE C(OPMHUPOBAHBI: BCE CO-
CTaBJIAIOIIME; OJHA WM JIBE U3 TPEX, OCTAIbHBIE — HAa 00JIee BHICOKOM YPOBHE;

- TIOPOTOBBIN YPOBEHB: Ha MMOPOTOBOM YPOBHE C(OPMHUPOBAHBI: BCE COCTABIISIO-
1[Me; OJHa WM JIBE U3 TPEX, OCTAIbHBIE — HAa 00JIe€ BHICOKOM YPOBHE;

- CpeHUN YpOBEHb: Ha CPEHEM YpPOBHE CPOPMHUPOBAHBI: BCE COCTABIISIONINE;
OJIHA WJIH JIBE U3 TPEX, OCTAJIbHBIC — HA 00JIee BLICOKOM YPOBHE;

- TIPOJABUHYTHIN YPOBEHB: Ha MPOJBUHYTOM yPOBHE C(POPMHPOBAHBI: BCE COCTAB-
JIAIOIIME; OJ1-HA WJIA IBE U3 TPEX, OCTAIIbHBIE — HA BLICOKOM YPOBHE;

- BBICOKUM YpOBEHB: Ha BBICOKOM YPOBHE C(OPMHPOBAHBI BCE COCTABJISAIOIINE
KOMIIETCHITUM.

4.2 Bonpochkl K 3K3aMeHY U MpUMep K3aMeHANIMOHHOr0 OujieTa
Bomnpocsl k 3k3ameny.
Teopernueckasi 4acThb.

1. Yto Takoe ymaphbiii Tok? Kakue yciioBusi ero BOZHHMKHOBEHUS? BekTopHas
JAyarpaMMa 4 OCLAJIJIOTpaMMa JUlsd yCI0BUM BO3HUKHOBEHHUS YIApPHOIO TOKA.

2. Yto Takoe ynapHsiil Tok? Kakue ynpomaromme yciaoBus NPUHUMAIOT ISl €T0
onpeneneHus? BekTopHas auarpaMMa M OCLIMULIOTpaMMa JUlsl YIPOILEHHBIX YCIOBHM
ONPEENICHNs YIapHOT O TOKA.

3. Oxapakrtepusyiite (prU3HMUECKHUEe MPOLECChl, KOTOPhIE BOSHUKAIOT B CHHXPOHHOM
MalImHe npu BHe3anHoM Tpexda3zHom K3 Ha BbIBOJaX.

4. YcranouBmmiica pexuMm K3. @usndeckas kaptuHa npouecca. OnpeneneHue
napameTpoB, xapakrepusytouux CI' B ycranoBuBmiemcs pexume TpexdasHoro K3.
CxeMbl 3aMeNIeHNs U BEKTOPHAs TAarpaMma.

5. BausiHue u npuOIM>KeHHBIA YYET Harpy3kd B ycTaHOBHUBHIEMcSl pexume K3.
Pacuet TokoB K3 npu 0TCyTCTBHM aBTOMATHUYECKOTO PETYIUPOBAHUH BO30OYKICHUS.

6. Bimmssnue u yuer aeiicteus APB B ycranoBuBmemcs pexume K3. Kputnue-
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CKUI TOK M KPUTHYECKHE PEaKTUBHOCTH. Pacuer yctaHoBuBlierocsa toka K3 B cxeme
IIPU HAJTMYUU HECKOJIbKUX UCTOYHHKOB MMATAHUS.

7. IlpyHIMI COXpaHEHUsI UCXOAHOTO MOTOKOCIEIUVIEHUA. ballaHC MarHUTHBIX TO-
TokOB CI' B HOpMaJIbHOM pE&XHME M B HadalbHbII MOMEHT Tpexdasznoro K3. dusnue-
CKHE MPOLECChl B HAaYaJIbHbIM MOMEHT K3.

8. Ilepexomubie DJIC u mHayktuBHOocTH CI'. Cxema 3aMemIeHUs] U BEKTOpHAas
nuarpamma CIT 6e3 nemriepHbIx 0OMOTOK B HaUaJdbHBIN MOMEHT.

9. Ceepxnepexoansie D/IC n unayktuBHocty CI'. Cxema 3amelieHus U BEKTOp-
Has nuarpamma CI' ¢ nemmnepHbIMH OOMOTKamMH B Ha4albHBIM MOMEHT. OnpezeneHue
nepexoaHou u ceepxnepexoanoit 3/C noaBapuitHOTO pexxuMa.

10. Xapaktepuctuka ABurareneid u 0000meHHON KOMIUIEKCHON Harpy3ku. Ompe-
JIEJIEHUE HA4YaJIbHOTO 3HAYEHUS IEPUOTUYECKON COCTABISIONIEH TOKA.

11. ®usnueckas KapTHUHa Mporecca npu BHe3anHoM TpexdazHom K3 CI' 6e3
neMIipepHbIX 0OMOTOK.

12. OcuummiorpamMmma TOKOB B pOTOpPE CHUHXPOHHOW MalIMHbI 0€3 aemMigepHbIX
ooMoTok npu BHe3anHoM K3. IIpuynHbl BO3HUKHOBEHUS OTIENIBHBIX COCTABIISAIOLIUX.

13. OciumiorpaMMa TOKOB B CTaTOPE CUHXPOHHOM MaIinHbl npu BHe3armHoM K3,
[IprunHbI BOBHUKHOBEHUS OTAEIBHBIX COCTABIISIOLIUX.

14. ®uznyeckne NpoIEcChl TP HECUMMETPUYHBIX MOBPEXKICHUSIX CUHXPOHHOM
MAaIIMHbI 1 0COOEHHOCTHU UCCIIEJOBAHNUSI HECUMMETPUYHBIX PEKUMOB.

15. TlpumeHeHre MEeToJa CUMMETPUYHBIX COCTABIISIIONIMX K aHAIHM3y MEepexo-
HBIX [TPOLIECCOB MPU HAPYUIEHUU CUMMETPUU.

16. ConpoTHBICHUS PA3IWYHBIX 3JIEMEHTOB TOKaM OTIEIBHBIX MOCIEI0BATEb-
HOCTEH.

17. OcHOBHbIE MAaTEMAaTUYECKUE COOTHOIIEHUS, BEKTOPHBIE AUArpaMMbl TOKOB U
HaIpsHKEHUH, SMI0pbl HanpsbKeHu npu ogHodaszHoM K3,

18. OcHOBHBIE MaTeMaTUYECKUE COOTHOIICHUS, BEKTOPHbIE TUarpaMMbl TOKOB U
HaIpsHKEHUH, SMIOPHI HANpsHKeHUH npu AByX(a3znom Ha 3emitio K3,

19. OcHOBHbBIE MaTEMaTUYECKHUE COOTHOIICHUS, BEKTOPHBIE AHArpaMMbl TOKOB U
HaIpsHKEHUH, SMIOPHI HAaNpshKeHUH npu aByxdaznom K3.

20. OcHOBHBIE MaTEMaTHYECKUE COOTHOLICHUs, BEKTOPHBIE AUarpaMMbl TOKOB U
HaIPsHKEHUH, SMIOPHI HANIPSDKEHUH Mpy 00pBIBE OJTHOM (pa3bl.

21. OcHOBHBIE MaTEMaTHYECKUE COOTHOILIEHUS, BEKTOPHBIE AUarpaMmbl TOKOB U
HaIpsHKEHUH, SMI0pbl HAPSLKEHUH pu oOphIBE ABYX (as.

22. TIpoctoe 3ambikaHue (pa3bl HA 3EMITIO

23. Kopotkue 3ambikanus B ycranoBkax g0 1000 B.

24. OCHOBHbBIC MAaTEMaTUYECKUE COOTHOLICHHMS, BEKTOpHAsl IMarpaMmMa Hampsixe-
HUM B TOUKE CJIEBa OT MecTa 00pbIBa OJTHOM (ha3bl.

25. OCHOBHbBIE MAaTEMAaTUYECKHE COOTHOIICHUSI, BEKTOPHAs [uarpaMma Hampsbke-
HUH B TOYKE CIpaBa OT MecTa oOpbIBa OJTHOM (a3bl.

26. OCHOBHBIE MaTEeMAaTUUECKHE COOTHOINICHHMsI, BEKTOPHAS UarpaMma Hampsike-
HUH B TOYKE CJIeBa OT MecTa oOphIBa ABYX (a3.

27. OCHOBHbBIE MaTEeMAaTUYECKHE COOTHOIICHHS, BEKTOPHAS MarpaMma Hampsike-
HUH B TOYKE CTIpaBa OT MecTa oOphiBa IBYX ¢a3.
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28. OcHOBHBIE MaTEMaTHUUYECKUE COOTHOILIEHUS, SMIOPHl HAPSHKEHUHN MpU 00pBI-
BE€ OJTHOM (ha3bl.

29. OCHOBHBIE MaTEeMAaTHUYECKHE COOTHOIIEHUS, AMIOPHI HAMIPSKEHUN TIPU 0OpbI-
Be JIBYX (ha3.

30. BekTopHast auarpamma sSIBHOIIOJIFOCHOTO T'€éHepaTopa U COOTHOIICHUS MEXKITY
napameTpaMH B MPOCTEHIIeH cucTeme.

31. YrioBas xapakTEepHCTHKAa MOILIHOCTH MPOCTEUIEH HEeperyaupyeMon cHucTe-
MBI 110 UECATbHBIM YCIOBHSIM.

32. YrioBas XapaKTepuCTHKAa MOIIHOCTH MPOCTEHIIECH CHUCTEMBI MO HICATLHBIM
yCIIOBUSIM Npu Hanuunu APB nponopuuoHalibHOTO THIIA.

33. YrioBas XapakTeprucTHKa MOIIHOCTH MPOCTEHUIIEH CHCTEMBI 10 HeaTbHBIM
ycioBusiM nipu Hanmuuu APB cunibHOTO AeiicTBUS.

34. JlefiCTBUTENBHBIN MpeAes MOIHOCTH MPOCTEHIIEH CUCTEMBI.

35. IlpsiMoil TpaKTHYECKUM KPUTEPUN CTATHYECKOHM YCTOWYMBOCTH CHCTEMBI
AIIEKTPOCHAOKEHHUS.

36. KocBeHHbIE (BTOpUYHBIE) KPUTEPUHU CTATHUECKON YCTOWYMBOCTU CHUCTEMBI
AIIEKTPOCHAOKEHHUS.

37. XapaKkTepuCTUKHA aCUHHXPOHHOM Harpy3ku (P = f(s)).

38. IIpsMoii MpaKkTUYECKUI KPUTEPHI CTATUIECKOW yCTOMYMBOCTH aCMHXPOHHO-
rO IBUTATENs.

39. Xapakrepuctuku acuHxpoHHOH Harpy3ku (Q=f(U)).

40. JlaBuHa HaMpsHKEHUSI.

41. BnusiHue OaTapeil CTaTUYECKUX KOHACHCATOPOB HAa CTAaTUYECKYIO YCTOMYH-
BOCTb ACUHXPOHHBIX JBUTATEIIEH.

42. BaustHue peryisiTopoB Bo30YKJI€HUSI CHHXPOHHOI'O T€HepaTopa Ha CTaTH4e-
CKYI0 YCTOMYHMBOCTh ACUHXPOHHBIX JBUTATEIICH.

43 XapaKkTepuCTUKH aCHHXPOHHOU HAarpy3Ku MPU U3MEHEHUU YaCTOTHI.

44, XapaKTepuUCTUKUA CUHXPOHHOMN Harpy3KH.

45. OO6me BOMPOCHI MCCIEAOBAHUS MPOIECCOB MPH MyCKe JaBHUrareneil. ABTO-
TpaHC(HOPMATOPHBII MYCK.

46. OOmue BOMPOCHl MCCIEIOBaHUS MPOIECCOB MpH MyCKe aBurareneii. Peak-
TOPHBIN ITYCK.

47. OO1re BONpOCkl UCCIEA0BAHMS MPOLIECCOB MpU IMycke aBurateneit. [Ipsmoit
MYyCK.

48. COpoc HanpspKEeHUS Ha aCHHXPOHHOM JIBUTATEIe.

49. Copoc HanpsKEHHs] HA CHHXPOHHOM JIBUTATEe.

50. Habpoc MomHOCTH Ha aCHHXPOHHBIN JIBUTATEIIb.

51. Habpoc MOIIIHOCTH HA CUHXPOHHBIA JIBUTATEh.

IIpakTHyeckasi 4acThb.
3amava. OnpeaenuTh NePUOJUYECKYIO COCTABIIAIONIYI0 TOKA HECUMMETPUYHOTO
KOPOTKOTO 3aMbIKaHHUs B 3aJJaHHBIII MOMEHT BPEMEHU.
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IIpumep IK3aMeHALHMOHHOTO OHUJIeTA

I'OYBIIO «/loHenknii HANMOHAJIbHbIN TEXHUYECKUH YHUBEPCUTET
YpoBeHb BhICIIETO MPOo(HECCHOHATLHOTO 00pa30BaHMS: bakanaBpuar

(6aKaIIﬁBpI/IaT, CIIeNUAINTET, MamCTpaTypa)

Hamnpasnenue moaroToBku (CrenuaibHOCTh): 13.03.02 - DnexTposnepreTuka u 31eKTPOTEXHUKA

(xox, Ha3BaHUE)

[Ipoduns (Marucrepckas mporpaMma, CrieiaaIn3ams): DNeKTpOoCHAOKECHHE

(Ha3BaHue)
Cemectp: 6 (BeceHHMiN)

VYyebHas AUCHUIUIMHA: [lepexoiHbIe MPOIECCHl B CUCTEMAX 3JIEKTPOCHAOXKEHHS

BUJIET Ne 1
1.  Yro Takoe ymapubiii Tok? Kakue ycimoBus ero BOZHUKHOBEHHUsA? BekTopHas nquarpamma st ycio-
BHI1 BOBHUKHOBEHUS yJIapHOr0 ToKa. OCIMILIOrpaMMa TOKOB.

2. Buusnue 6atapeit cTaTHueCKUX KOHACHCATOPOB Ha CTATUYECKYIO YCTOMYMBOCTh ACHHXPOHHBIX JIBU-
rareiyeu.

3. 3apmaua: OnpenenuTh NEPUOANYECKYIO COCTABISIONIYIO0 Toka ogHo(a3zHoro K3 B MOMEHT BpeMeHU
t=0,1 c.

G 71 w1 GS

(OERY B,

ol

G: 100 MBA; Ur=13,8xB; X, =0,24; UcxoaHblii pe:KUM — HOMUHAJIbHASI HAarpy3Ka

T1:125 MBA; 121/13,8xkB; Ux=10%. T2: 16 MBA; 115/10,5xB; Ux=8%.
L, =70xm; L,, =50xm; L, =30xu. Bce nTMHUM CO CTaTbHBIMU TPOCAMH.

GS: S, =1500MBA

YTBepxkaeHO Ha 3acenaHnny Kadepbl DJIEKTPUUECKHE CUCTEMBI
(HanMeHOBaHue Kaeapsl TOJHOCTHIO)

[Iporoxon Ne ot 2022 v

3aB. kaeapoii ITonkoBHHueHko /1.B.
(mmomuch) (®.1.0.)

OK3ameHaTop Jlapun A.M.
(momuch) (®.1.0.)

KPUTEPUU

OLICHUBAHUA IK3aAMEHALUMOHHOM padoThI

no gucuuiuinHe «llepexogHbie mpouecchl B CUCTEMAX AJIEKTPOCHAOKEHUSD IS
oOyuvaromuxcss no Hampasienuto 13.03.02 DnexkTposHepreTvka M 3JIEKTPOTEXHHUKA
(mpoduits - DireKTpoCcHAOKEHHE).
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dopMa mpoBeeHNs YK3aMeHa — MUChbMEHHAs 1Mo OujieTaM. DK3aMeHAIMOHHbIC Ou-
JIETBI COZIEpPKAT JIBa TEOPETUUECKUX BOIpoca U OAHY 3anauy. Kaxnpiii TeopeTndyeckuit
BOIPOC TpeOyeT KOHKPETHOTo oTBeTa. [Ipu HeoOX0oAMMOCTH OTBEYAIOIIUN JOJKEH CO-
MPOBOXKJATh CBOM OTBETHI MOSCHAIONIMMHU PUCYHKaAMHU (CXEMBI, TUarpaMMbl, XapakTep
WU3MEHEHUS TapaMeTPOB MEPEXOAHOTO PEKUM, MATEMATUYECKUE COOTHOIIECHUS U JIp.).

Pemenue 3agaun TpeOyIOT IEMOHCTpAIMU MPAKTUYECKUX HABBIKOB, MOJTYYEHHBIX
CTYJICHTOM B XOJI€ TIPAKTUYECKUX 3aHATUN U BBITIOJIHEHUS TAOOPATOPHBIX padoT.

[TonHbBIA OTBET HA TEOPETUYECKUH BOMPOC OLIEHMWBAECTCS MAKCUMAJIbHBIM OajjioMm
15 nns crynenToB ouHoM hopmbl oOydeHus u 30 - 3aounoi no mkane ECTS. Ilpu oT-
CYTCTBUMU MPABUIBLHOIO OTBETa HA IOCTABJICHHBIM BOMPOC OOyYaloOIIMiiCs MOITydYaeT
HOJIb OQJLIIOB.

[Ipu noxacuere 6amioB 3a KaXAblid BOIPOC OT MAKCUMAJILHOIO KOJMYECTBa 0aslioB
CHUMAETCH 3a:

- HETIOJTHOE PacKphITHE Bompoca: oT 3 110 8 6aioB;

- CyIIECTBEHHBIC OMUOKHU: OT 5 10 10 6anios;

- MeJikue omuoku: ot 1 10 3 GamioB.

[IpakTuueckoe 3a7aHue, BHIIOJHEHHOE B MOJHOM 00bEMe, OIEHUBACTCS MAaKCH-
MaJbHBIM OasioM 20 st ouHoit hopmbl 1 40 - 3a0uHol. [Ipy OTCYTCTBUYM BBHITOTHEHUS
3aJlaHus 00yYaroIMNCS MMOTy4YaeT HOJb OAJIIOB.

[Ipu noncyere 6anIoB 3a PEIICHUE 3a/a4d OT MAKCUMAJIBLHOTO KOJH4YecTBa Oal-
JIOB CHUMAETCS 3a:

- HETIOJIHOE pernieHue: oT 5 10 15 6amios;

- CYIIECTBEHHbIE OIMOKM 10 Xoay peurenus: oT 10 go 15 6amos;

- MEJIKHE OIIMOKHU: OT 2 10 5 OaIIOB.

[TonyueHnHsie OGajibl 32 OTBETHI Ha BOMPOCHI OMJIETa CYMMHUPYIOTCS M C YU4ETOM
pEe3yJbTATOB TEKYIIETO KOHTPOJS pabOThl CTYJIEHTa BBIBOAUTCS UTOrOBas OIlEHKA IO
100-6annbHOM TIKAJIE.

[Tomy4yennas onenka mo 100-6aibHOM TIKajIe OMpeessieT OLEHKY MO0 rocyaap-
CTBEHHOM mikaie u mkaie ESTS.

YTBepxkaeHO Ha 3acenanuu Kaheapbl « IIEKTPUIECKUE CUCTEMBDY,
poTOKOoJT No OT 20 T

3aBenyronuii kadgeapoit [TonkoBHuuenko /1.B.

4.3 Kputepuu ouleHMBAHUSA

Texymuii KOHTPOJIb 3HAHUHN CTYZEHTa OYHON (POPMBI OOYUEHUS OCYIIECTBIIACTCS
M0 pe3yJIbTaTaM MPOMEKYTOYHBIX KOHTPOJBHBIX OMPOCOB U JaOOPATOPHBIX padoT; CTY-
JIeHTa 3a09HON (DOPMBI 00YUEHUS — TOJBKO IO pe3yIbTaTaM CEMECTPOBOTO IK3aMEHA.

BrimonHeHrne 1a00paTopHBIX paboT ¢ 3alUTON OTYETA, BHITIOJHEHUE MPAKTHYC-
CKMX 3aJIJaHUM, MPEeTyCMOTPEHHBIX paboyel MporpaMMou JUCIUILIINHEI, SBJISIETCS HEOO-
XOAUMBIM YCIIOBUEM JIOMYCKa CTYJICHTA K K3aMEHY.

Pacnipenenenne O0aoB TEKYUIEro KOHTPOJSI pabOThI CTYyIE€HTA Ha MPOTSHKEHUU
ceMecTpa MpuBeaeHo B Tabuiie 1.
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Tabnuna 1 — Pacnipenenenue 60anioB TEKyIEro KOHTPOJIs
dopma KOHTPOJIS Bo3MokHOE KOJIMYECTBO [Tpumeuanue
6aJuIoB
s ctynentoB o4HOM (OpMbI 00YUEHHS
3aHaHI/IC BBITIOJIHCHO IIPABUJIBHO, PCHICHUA

2 000CHOBAHBI, IPUBEJCH aHAIN3 MTOIYIEHHOTO
Otuér mo mnabopatop- pes3yibTara
HOH pabote 3ajaHKe BBIIIOJIHEHO B LEJIOM IPAaBUIIBHO,

pelieHrss He Bcerga 00OCHOBaHBI, BOSHUKIIH
TPYJHOCTU B OOBSICHEHUU IMOJIyYEHHBIX pe-
3yJbTaTOB

Hroro mo sadboparop-
HBIM paboramM (Mak-
CHMAJbHO  BO3MOXK-
HOE)

N3 pacuéra 17 ayauTOpHBIX 3aHATHH A
34 poBeaeHUs TabopaTopHbIX padboT. OrneHnBa-
eTCsl KaKJ10€ 3aHsTHE.

IlonHble apryMEHTUPOBAHHBIE OTBETHI HA I10-
CTaBJICHHBIE BOIIPOCHI
2 Henosnoe packpsITHE BOIIPOCOB

KoutpoabHble omnpo- 4
ChbI HA JIEKIUAX

HT1oro mo KOHTPO.JIb-

N3 pacuéra npoenenus 4-x OnpocoB 1o 4-m
HBIM  ONpPOCaM  Ha

16 paccmarpuBaeMbiM  TemaMm.  OlleHUBaeTcs

JeKIUAX (Makcu- N
KQKIBIA OTPOC.
MaJIbHO BO3MOSKHOE)
HUTOI'O: 50 MakcumanbHO BO3MOXKHOE

IIpome:kyTouHasi aTTecTalUsl 1O pe3yJbTaTaM OCBOCHHS AWCITUIUIMHBI B CE-
MECTpe MPOBOAUTCS B (hopMe ceMecTpoBoro sk3ameHa. dopma nmpoBeneHns dK3aMeHa —
MUCbMEHHAsl. JK3aMEHAIIMOHHBIN OWIIET BKIIOYAET B ce0s 1Ba TEOPETUUECKUX BOMPOCA,
KK M3 KOTOPBIX TpeOyeT KOHKPETHOTO OTBETa, M MpakTuyeckoe 3aaanue. [lpu
OIICHMBAHUU CTYJICHTa Ha SK3aMEHE IMPEnoJaBaTe/ib PYKOBOACTBYETCS KPUTEPUSIMH,
MPUBEACHHBIMU B TaOIHIIE 2.

MakcumanbHOE KOJIMYECTBO OAJIJIOB 32 OTBET HA BOMPOC IK3aMEHAIIMOHHOTO Ou-
JieTa 3aCUMTHIBACTCS CTYICHTY B ClIydae, €CJIM OTBET MOATBEPKIACT BIIAJICHUE CTYJICH-
TOM 3HAaHUSMH B TIOJJTHOM 00BEeMe y4eOHOUM MporpaMMBbl, MaTepral U3JI0KEH B JIOTHYC-
CKOHM TIOCIICIOBATEIFHOCTH C BBIJCIICHHEM TJIaBHOTO, COJIEPKUT TOYHBIC (POPMYITHPOB-
KH, COMPOBOXKJIACTCS WLTIOCTPUPYIOIMUMH CXeMaMU W PUCYHKaMH (TIpH HEOOXOIUMO-
CTH).

B cirydae, ecnii oTBET Ha BOIIPOC HE B TIOJIHOM MEpe OTBEYAET MPUBEICHHBIM Tpe-
OOBaHMSM, CTYICHTY 3aCUMTHIBACTCS MEHBIEE KOJWYECTBO OANIOB B COOTBETCTBUU C
BBIICTIPUBEICHHBIMUA KPUTEpUsIMH. [Ipr OTCYTCTBHM MpaBHIIBHOTO OTBETA Ha IMOCTAaB-
JICHHBIN BOTIPOC CTYAEHT nojydaet () 6anios.

Tabnuma 2 — Pacnipenenenne 6amioB M0 CEMECTPOBOMY DK3aMEHY

MaxkcumansHO
dopma KOHTPOJIS BO3MOYKHOE KOJIMYECTBO 0aJIJIOB
ouyHas / 3a04Has
Borpoc 1 15/30
BOMPOC 2 15/30
MPaKTUYECKOE 3a/IaHNe 20/40
HUTOI'O: 50/ 100

OTBeT Ha BOIIPOCHI HK3aMEHa-
IUOHHOI0 OMiIeTa
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HToroBasi ouneHka i CTyJACHTOB OYHON (POpMBI OOyUYEHUS ONpeAessieTcs my-
TEM CYMMHUPOBAHHS KOJIMYECTBA 0A/IOB MO pe3yjIbTaTaM TEKYIIETrO KOHTPOJIS M KOJIH-
yecTBa Oa/IoB IO pe3yibTaTaM CEMECTPOBOro sk3ameHa. [[sl CTyIeHTOB 3a04HOM
bopMBI 00yUYEHHUS TOJIBKO IO PE3yJIbTaTaM CEMECTPOBOr0 3K3aMcHa. MaKCHMAaJIbHO
BO3MO:KHO€e KoinmdecTBo 0amioB — 100.

[Toydyennas oreHka mo 100-0aIbHOM IIKaie ONpeaesieT OIEHKY IT0 Tocyaap-
CcTBEeHHOM 1kaiie u nmkajge ECTS:

Cymma OasioB Ouenka Onenka
o 100-6anpHO# mKae no mkaie ECTS 110 TOCYJJAPCTBEHHOM IIKaJIe
90-100 A OTinnyHO
80-89 B Xoporo
75-79 C
70-74 D y
60-69 E JIOBIIETBOPUTEIHHO
35-59 F He
0-34 =4 YIIOBJIETBOPUTEIHHO

* — ¢ 00s13aTEIBLHBIM IMOBTOPHBIM M3YUCHHUCM OV CHUIIIIMHBI.

4.4 IlpuMep TeKylIero Onpoca Ha NPAKTHYeCKUX (CEMMHAPCKHUX) 3aHATHSAX U
J1adopaToOpHBIX padoTax

Ha npumepe TeMbl «AHaJIN3 MEPEXOAHBIX MPOLIECCOB B MpOCTEMIIel Tpexda3HoM
LETI.

1. KakoBbI OCHOBHBIE PACUETHBIC NOMYIICHUS U LIEIU UX TPUMEHEHHUS ?

2. Yto npenacrasisier coboi npocreiiiias TpexdazHasi JIeKTprudecKast 1emnb?

3. YT0 NOHUMAIOT MO UCTOYHUKOM OE€CKOHEUYHON MOIITHOCTH?

4 B Kakux Ciy4asx MOXHO CUUTATh peajbHbIA MCTOYHUK MUTAHUSI UCTOYHUKOM
0OECKOHEYHOU MOIIHOCTH?

5. Kak onpenenuth 3J€KTPOMArHUTHYIO TTOCTOSTHHYIO BPEMEHHU arlepuoAMIYECKOr0
TOKa T, aHAIMTUYECKH U rpapuueckn’?

6. Uto Takoe mepronyuecKkasl CoCTaBIAroNIas nepexoaHoro Toka K3?

7. [lpyuurHa BO3HUKHOBEHHS anepuoandeckoro toka K3.

8. UTo Takoe yJapHbIid TOK KOPOTKOTO 3aMbIKaHUS?

9. Ot kakux (pakTOpPOB U KAaKUM 0Opa30M 3aBUCUT BEJIMUMHA YJJAPHOTO TOKA?
10. Yto orobpaxaeT yaapHslii koappuiuent? OT 4ero oH 3aBUCUT?

11. Yro Takoe (a3za BKIIOYCHHS U KaK OHA BIUSET HA BEJITMYUHY yJIapHOTO TOKa?
12. IIpu KakuX yCIOBUSAX BOZHUKAET YJAPHBIN TOK?

13. IIpn Kakux yCIOBUSAX ONPENEIIAIOT yAAPHBIA TOK B IPAKTUYECKUX pacdeTax?

4.5 KypcoBoe npoeKTupoBaHue

[Ipu onieHMBaHUU pPE3yJHTATOB KYpPCOBOM pacueTHON pabOThl pyKOBOJCTBYIOTCS
CIIEYIOIMM pacHpeeIeHHeM MaKCUMaJIbHO BO3MOXKHOT'O KOJM4YeCTBa OajsioB IO OC-
HOBHBIM pazjiesiaM paboThI:
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Ne HanmenoBanue pasneina MakcumanbHO BO3MOXKHOE
n/n KOJIMYECTBO 0aJlsIOB
1 dopmynupoBaHue IENH, 337a4 U pa3padoTKa METOIMKHU 20
BBITIOJTHEHUS HCCIIEIOBAHUN.
2 O6ocHoBaHME U pa3pabOTKa MAaTEMATHYECKUX MOJEICH B
BUJIE CXEM 3aMEIIEHUS OTAENbHBIX IOCJIEN0BATeIbHOCTEN 40
JUIsL pacdyera M MCCIEeIOBAHUS JIEKTPOMArHUTHBIX MEPEX0/I-
HBIX IPOIECCOB B AIEKTPUUYECKOI cucTeMeE.
3 [IpoBeneHne pacyeToB M MCCIEAOBAHUMN, HAIPaBIEHHBIX 20
Ha pelIeHNe MOCTaBJICHHBIX B padoTe 3a/1ad.
4 AHanu3 NOJIy4eHHBIX pe3ynbTaToB. DopMylnnpoBaHUue pe-
KOMEHJAlHi 1o OTPaHMMEHHIO H KOOP/MHALMH yYpOBHEH TO- 20
KOB KOPOTKHX 3aMBIKAaHHIA.
UTOIro 100

OneHnBanue paszena IpOU3BOIANUTCA UCXOs U3 CIEYIOUIETO:

— TMpaBWIbHAs W apryMEHTHUPOBAHHAs METOJMKAa HccieAoBaHui. Mcmonb3oBaHue
COBPEMEHHOT0 MPOrpPaMMHOI0 OOEcCrHeueHus: M anpoOUpPOBAHHBIX METOJOB pacuera
AIIEKTPOMATrHUTHBIX MEPEXOIHBIX MpoueccoB. [1oHOTa pelIeHHbIX 3aJaHuil, JIOTHYECKU
c(OpMYIMPOBAHHBIE BBIBOABI U PEKOMEHJALMU, KaYECTBEHHOE O(POPMIICHUE MOSICHU-
TEJIbHOM 3aIIMCKH — MAKCUMAJIBHO BO3MOYKHO KOJIMYECTBO OAILIOB;

— HEJO0CTaTOYHO 00OCHOBaHa METOJMKa uccienoBanuil. HemomHoe peuenue 3anay,
COOTBETCTBYIOIMX IOJYYEHHOMY 3aAaHuto. He 1ocTtaTouHo mociieioBaTenbHbIE U JIO-
rMueckd c(OpMyJIMPOBAHHBIE BBIBOABI M peKOMeHAauuu. VIMmeroTcs 3amedaHus 1O
oopmIIeHUIO MOACHUTENBHOM 3anmucku — oT 0,6 10 0,85 0T MakcMMaIbHO BO3MOXHOTO
KOJIMYeCcTBa 0aJlIoB;

— OTCYTCTBYET METOAMKA HccieloBaHni. HeyMeHne BBINOJHUTE pacyeT sl Npu-
HSATHUS PEIICHUS O BIUSHUU PAa3IMYHbIX ()AKTOPOB HA 3HAYEHUS] TOKOB KOPOTKHUX 3aMbl-
KaHHI B 3JIEKTPUYECKON CUCTEME — HOJIb OaJIIOB.

B pesynbpTaTe cymmupoBaHUsi HaOpaHHBIX MO pasjesiaM O0ajuioB PyKOBOAMTEIb
KypCOBOI pabOThl ONpeAessseT MPeABaAPUTENbHYI0 UTOTOBYIO OLEHKY U OCYIIECTBIISIET
JOMYCK K 3aumTe padoTel. K 3amure nonyckarorcs CTyaeHThl, HabpaBiiue He MeHee 60
O6ayuoB. B nmpoTuBHOM cityyae paboTa BO3BpalaeTcsl Ha JOpaboTKYy.

[IpenBapuTenbHas OLEHKa MOKET ObITh U3MEHEHA 10 pe3yJIbTaTaM 3allUThl Kyp-
COBOM pabOTHI Mepe]] KOMUCCHEH, HAa3HaYaeMOU U3 YKCIIa MpenoaaBaTeneid kageaphl.
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7/ MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

7.1 JIeKIHOHHBIE 3aHATHS:

1. YueOnas nabopatopust Ne8.509, yueOHbIN KopITyC 8, JIJIsl MPOBEJACHUS 3aHATUN
JICKIIMOHHOTO THUIIA, TAOOPATOPHOTO THUIIA, TPYIIOBBIX U WHIUBUIYAIbHBIX KOHCYJIbTA-
[UH, TEKYIIEro KOHTPOJISI U MPOMEXKYTOUHOM aTrTecTaluu (MyJIbTUMEIUHOE 000pyI0-
Banue: C II-1100 (OC - Windows XP Professional x86 (akamemuueckas MOJIMHUCKA
DreamSparkPremium), LibreOffice 3.3.0.4 (OecrmatHast Bepcus), SMathStudio-0.98
(OecrmaTHast BepcHsi), MYJbTUMEIUNHBIN MPOEKTOP, SKpaH; CHElUaTU3UPOBAHHAS Me-
Oenb: MOCKa ayJIWTOpPHAs, CTONBI ayJUTOPHBIC, CTYJIbsl YUYCHUYECKHE, TEMOHCTPAIHMOH-
HBIC CTCHJIBI M TIJTAKATHI).

7.2 IllpakTHyecKue 3aHATUSA:

2. YyeoOnas nadopatopus Ne8.509, yueOnblii Kopiyc 8, 1 NPOBEICHUS 3aHITHIA
JICKIIMOHHOTO THIIA, TAOOPATOPHOTO THIIA, TPYMIOBBIX W WHAWBHAYATbHBIX KOHCYIIbTA-
U, TEKYIIETO KOHTPOJSI U MPOMEKYTOUYHON aTTecTanuu (MylIbTUMEANIHOE 000pya0-
Baaue: C II-1100 (OC - Windows XP Professional x86 (akamemuueckas MOJIHCKA
DreamSparkPremium), LibreOffice 3.3.0.4 (OecrmatHast Bepcus), SMathStudio-0.98
(OecrimaTHast BepcHsi), MYJIbTUMEIUNUHBIN MPOEKTOP, KPaH; CHEIUATM3UPOBAHHAS Me-
Oenb: OCKa ayJIUTOpPHAs, CTOJIBI ayJIUTOPHBIC, CTYJIbsl YUEHUUYECKHUE; IEMOHCTPAIIMOH-
HBIE CTCH/IbI U TJIaKaThI).

7.3 JIabopaTopHbIe padoThI:

3. Hucnueiinbiit kmacc Ne8.512a, yueOHbIN Kopmyc 8, I IpOBeIeHUs J1a00paTop-
HBIX 3aHATHHA, TPYIITOBBIX ¥ MHIWBUAYAIBHBIX KOHCYJIBTAIIUHN (MYJIBTUMEIUHHOE 000PyI0-
Banue: kommbtoTepbl  Cel/2.53GHz/512Mb/40Gb,  Cel/2.53GHz/256Mb/40Gb, Intel
Pentium 4 3Ghz/512M, Core i3 3.0 Ghz (OC - Windows XP Professional x86 u Windows 7
(akamemuueckas nonanucka DreamSparkPremium), LibreOffice 3.3.0.4 (Gecrnathnas Bep-
cust), SMathStudio-0.98 (Gecrmatnas Bepcusi), Mathcad Express (6ecrutatHas Bepcus),
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LibraCAD 2.1 (Gecrmartnas mureH3usi), FreeMat (Oecruratnas mumensus) Digsilent
PowerFactory 14.0 (;muriensust), monutopsl TFT-17°’, MynbTUMEIUAHBIN TTPOEKTOP, SKPaH;
CelMaTM3UpOBaHHAsl MeOeIIb: T0CKa MEPEIBMUKHAS, CTOJIbI ayJUTOPHBIE, CTYJIbsl YUCHUYE-
CKHE).

7.4 CamocTosiTesibHas padoTa:

4. IMomenieHust JIsl CAMOCTOSITENTLHOM PabOThI ¢ BOBMOHOCTBIO MOAKIIOUEHUS K
cetu "HuTepHer" u oOecredeHHWeM JOCTyNa B DIEKTPOHHYIO HH(POPMALMOHHO-
00pa3oBaTeNbHYIO Cpely OpraHU3allMU: YUTAJIbHbIC 3aibl, yueOHble kopiyca 2,3 (Kowm-
MBIOTEPHAS TEXHUKA C BOZMOKHOCTBIO TTOAKITIOUEHUS K cetu «HTepHeT» 1 obecredeHu-
€M J0CTyNa B 3JIEKTPOHHYIO HMH(POPMAIMOHHO-00pa3oBarensuyo cpeay (QMOC JIOH-
HTY) u snextponHo-o6ubmmoreynyio cucremy (ObC IPRbooks), a Takke BO3MOKHOCTBIO
WHJMBUTyaJIbHOTO HeorpaHudeHHoro aoctyna odydaronuxcs B 9bC u QUOC nocpen-
ctBoM Wi-Fi ¢ mepcoHanbHbIx MOOWIBHBIX ycTpoictB. OC- Microsoft Windows 7,
OpenOffice 2.0.3 - obdmecTBennas aunensuss MPL 2.0, Grub loader for ALT Linux -
muniensuss GNU LGPL v3, Mozilla Firefox - munensuss MPL2.0, Moodle (Modular
Object-Oriented Dynamic Learning Environment) - nunensus GNU GPL).



