MUWHUCTEPCTBO OBPA3ZOBAHMS U HAVKU
JTOHELIKOW HAPOJIHOM PECITYBJIUKU
I'OCYJAPCTBEHHOE OBPA3OBATEJIbHOE YUPEXXIEHUE
BBICILIET'O [TPO®ECCUOHAJIBHOI'O OBPA3ZOBAHNS
«JIOHELIKUI HALIMOHAJIbHBINA TEXHUYECKUM YHUBEPCUTET»
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PABOYAS ITPOI'PAMMA JTUCIUAITINHBI

b1.B.18 DiekTpoMarHuTHBIE IEPEXOAHBIE ITPOIIECCHI
B DJIEKTPUYECKUX CUCTEMAX

(XOZ ¥ HaMMEHOBaHHE JUCIUIUINHEI COIIaCHO Y4eOHOMY ILIaHy)

13.03.02 - DiieKTpOIHEPreTHKA U IIEKTPOTEXHHUKA

(Kom ¥ HAaMMEHOBaHKE HATIPABICHUS / CICLHABHOCTH)

SHCKTDOSHCDFCTI/I‘ICCKI/IC CHUCTCMBI U CCTHU

(HanMeHOBaHHe PO / MArHCTEPCKON MPOTPaMMBI / CIISIIHAT3aLHH )

HaHpaBJIGHI/Ie IIOATOTOBKH.

HanpasneHHOCTSH (TpOQuIIb):

OakajaBpuar

(OakanaBpHaT, MarucTpaTypa, CeUuaIuTeT)

O4Hasd, 3a049Has1, OYHO-3a049Hasin

(ouHas1, 3a09Has1, OYHO-3a09HAsT)

[Iporpamma:

dopma oOydeHHUs:

dopma oOydeHus Ounas Quio- 3aouHas
3a09HasI
CemecTtp 6 6, 7 7,8
OO61mast Tpy10EMKOCTB B 3.€./dacax 8/288 8/288 8/288
KonrtakTHas padoTa (4ac.), B TOM 4HCIIe 125 40 26
JieKIuu (Jac.) 51 12 6
nabopatopHbie paboThI (Yac.) 34 8 4
MpaKTUYECKHE (CEMUHAPCKNE) 3aHITHS (4ac.) 34 8 8
CamocTrosiTenpHas padoTa (Jac.), B TOM YUCTIe 127 212 208
KypCcoBO# mpoekT (paboTa) (cemecTp/4ac.) 27 27(7) 27(8)
Kontpoms (3x3ameH, dac./3a4€T) JK3AMEH | DK3AMEH | IK3aMeH
’ (36) (36) (54)

Jlonenk, 2023 r.




Paboyas nporpaMma JUCHMILUTHHBI «DNEKTPOMATHUTHBIE MEPEXO/IHBIE MPOLIECCH
B 9JIEKTPHYECKHUX CUCTEMAxX» COCTaBJIEHA B COOTBETCTBHHM C YY4EOHBIMH IIJIAHAMH T10 Ha-
npapieHuio moAroToBku 13.03.02 «DnexTposHepreTHka U 3JIEKTPOTEXHUKA» (HAIpaB-
JIeHHOCTh (mpoduib) «DIEKTPOIHEepreTHYECKHe CHCTeMBI M ceTu») aus 2023 rona
npuéma 1o OYHOM, 3a09HON U OYHO-3a04HON (hopMamM 0OyUeHHMs.

CocraBuTe/ib:

JIOLEHT Kadeapbl

«DNeKTpUYECKHEe CHCTEMBI», K.T.H., nouem@ﬁ?ﬂf* Jlapun A.M.
(nofipiuce)

Pabouas mporpamma paccMoTpeHa M NPHHATA HA 3acelaHMd Kadeapbl «Dek-
TPUUYECKUE CHCTEMBI».

Iporoxon ot «0f» 03 2(};2 roma Ne £

3aBenyrouuit kadeapoi ‘ [TonkoBHuyeHko /1.B.
(nbafiucs) (®.1.0.)

Paboyas nporpamma omoGpena y4yeGHO-meToanveckoii komuccueii IOYBIIO
«IOHHTY» no nanpasnenuio noaroroBku 13.03.02 — «DnexTposHepreTvka U siek-
TPOTEXHUKA.

IIporokon ot «Xj » 05 20,_22 roga Ne i
[Ipencenarens —#" ' Tkauenko C.H.
(MoAMMCH) (®.1.0.)

Paboyas nporpamma nmpoasiena s 20 roja npuéma Ha 3acefaHuu Kadeapsl
«DNEKTPUYECKHE CHCTEMBIY.
[Iporokon oT « » 20 roma Ne

3aBenyrouuit kadeapoii

(nounucek) (®.1.0.)

Pabouas nmporpamma npoasiena st 20 roxa npuéMa Ha 3aceaHuu Kadeaphl
«DNeKTpUYecKre CUCTEMBI.
[IpoTokos oT « » 20 roga Neo

3aBenyomuii kapeapoi

(noanuce) (®.1.0.)

PabGouas nporpamma npoasiena st 20 roja rnpuéma Ha 3acefaHuu Kadeapsl
«DNeKTpUYeCcKUe CUCTEMBI.
[IpoTokois oT « » 20 roja No

3aBenyroumit kadpeapoit

(noaruce) (®.1.0.)



1. OBBEKT, HEJIb U 3AZTAYHN OCBOEHUSA TUCHUIIJINHBI

3HaueHUE TUCLHUIUIMHBI " DJIEKTPOMAarHUTHBIE MIEPEXOAHBIE MTPOLIECCHI B AIEKTPH-
YeCKUX cucTeMax' B PEIICHUHU OOLIUX HAPOJHOXO3SIMCTBEHHBIX 3a]ay 3aKII0YaeTCs B
TOM, YTO OHa OYJET OKa3bIBaTh COACHCTBUE HE TOJIBKO JUISI TIOBBIIMICHUS HAJCKHOCTU
(GYHKIMOHUPOBAHUS JJIEKTPUUECKUX CHUCTEM B JIMHAMHYECKUX PEXKUMax B COOTBET-
CTBUU C OIPEJCICHHBIMU IMPaBUJIAMHU, HO TakKkKe U (OPMUPOBAHHUIO CAMUX MPABHI U
CTpaTeruii, KOTopble 00ECIEYNBAIOT YCHEITHOCTh AEHCTBUIA.

Heabo TUCHUILIUMHBI SBISETCA: (GOPMUPOBAHUE Y CTY/ICHTOB 3HAHUN U YMEHUHN
II0 TEOPETUYECKUM OCHOBAaM, METOJAM M AJITOPUTMAM pPacyETOB MEPEXOAHBIX IPOLEC-
COB, BO3HUKAIOIIMX IPU U3MEHEHUH 3JIEKTPOMAarHUTHOIO COCTOSIHUS DJIEMEHTOB DJIEK-
TPOIHEPTETHUECKON CHCTEMBI, BBI3BAHHOT'O KOPOTKUMH 3aMbIKaHUSIMU, OOpBIBAMH TPO-
BOJIOB, CIIO)KHBIMU TMOBPEXACHUIMHU, (OPCUPOBKON BO30YKJIEHUS T€HEPATOPOB M JIp.
OPUYMHAMH, a TaKXKE 3HAKOMCTBO CO CIIOCOOAMM U CPECTBAMH, C IOMOIIBIO KOTOPBIX
MOYKHO YIIPABJIATH IEPEXOIHBIMHU IIPOLECCAMH, IPUAABAS UM JKEJIAEMBIN XapaKkTep.

B pesyibrare 0CBOCHUA JUCLUILUIMHBI CTYIAEHT JOJDKEH:

3HATH:

- IPUYMHBI BOBHUKHOBEHHUS 3JIEKTPOMArHUTHBIX MEPEXOIHBIX IPOLECCOB, UX (Hu-
3UYECKYI0 MPUPOY U BIUSHUE HA pabOTY AJIEKTPOIHEPTETUUECKON CUCTEMBIL;

- OCHOBBI TEOPUH IEKTPOMArHUTHBIX IIEPEXOAHBIX IIPOLIECCOB;

- MATEMATUYECKUE MOJEIIM OCHOBHBIX CWJIOBBIX AJIEMEHTOB AJIEKTPUUYECKUX CH-
CTEM;

-METO/IbI pacyeTa MEPEXOAHBIX MTPOLIECCOB U METOJIBI MX aHAJIM3a C IPUMEHEHHEM
COBPEMEHHOI'0 MAaTEMATHYECKOTO aImapara,

- METOJBI U AITOPUTMBI pacueTa TOKOB IpU K3 U CI0KHBIX MOBPEKIAEHUAX B pa3-
BETBJICHHBIX BBICOKOBOJIBTHBIX CETSIX, B PACIpPEICIUTEIbHBIX CETIX, CUCTEMAX DJICK-
TPOCHAOXKEHUS U y3/1axX HArpy3Ku, a TakkKe JJIMHHBIX JIMHUSAX 3JIEKTpOIepeadn mepe-
MEHHOI'0 TOKa;

- QITOPUTMBI pacyeTa JIEKTPOMArHUTHBIX IIEPEXOIHBIX IIPOLIECCOB C YYETOM
NEHCTBUS PEryIsTOPOB BO30YKIECHUS U BIMSHUSA KauaHUI CHHXPOHHBIX T€HEPaTOPOB;

yMeTh:

- (hopMHpOBaATh MATEMAaTUUECKHE MOJEIIN 3JIEMEHTOB 3JIEKTPUUECKON CUCTEMBI;

-CTPOUTHh Ha MX OCHOBE COOTBETCTBYIOIIME PACUETHBIE CXEMBl 3aMEUICHUS M
ONPENEIATh UX MAPAMETPBIL;

- BBIOMpATh palliOHANIbHBIE METOBI PacueTa, aJieKBaTHbIE TOCTABJICHHOMN 3a/1aye;

- PaCCUUTHIBATH AJIEKTPOMArHUTHBIE MEPEXOJAHBIE TPOLIECCHI, IPEXKIE BCETO TOKU
KOPOTKHUX 3aMbIKaHUM, ¢ Ucnioiab30BanreM [I1OBM;

- YYHTBIBaTh NPH pacyeTax CJIO0KHbIE B3aMMOWHIYKTHUBHBIEC CBSI3M, U3MECHECHHUE
kod(pdunreHToB TpaHnchopmaluu TpaHCHOPMATOPOB, HEIUHEHHBIC XapaKTEPUCTUKHU
3JIEMEHTOB CXEMBI, BIMsHIE 0000IIEHHON KOMITJIEKCHOM U ABUTATEILHON HATPYy3KU;

- QHAJIM3UPOBATH MOJYYCHHBIE PE3YJIbTAThl U J1aBaTh UM COOTBETCTBYIOIIYIO (HU-
3UYECKYIO0 HHTEPIPETALHIO;

- CTPOUTBH BEKTOPHBIE IHATPAMMBI U JITIOPBI HANIPSKCHUM;
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- MPAKTUYECKU MOAXOAUTh K MHXEHEPHOU OIEHKE MOJYYEHHBIX MPHU MPUHSITHIX
JOMYIICHUSAX U OTPAHUYECHUSIX PE3YIIHTATOB.

BJIA/I€Th:

- HaBbIKaMU (HOPMHUPOBAHUS MATEMATHUYECKUX MOJEJIEH 3JIEMEHTOB JJIEKTpUYe-
CKOH CHUCTEMBI;

- METOJJMKOM pacueTa TOKOB CHMMETPUYHBIX KOPOTKHUX 3aMbIKaHUMH;

- METOJMKON HCCIIEIOBAHUS AJIEKTPOMATHUTHBIX MEPEXOTHBIX MPOLIECCOB MPH
OJTHOKPATHOW MOIIEPEYHON U MPOAOJIBHON HECUMMETPUH;

- MPUHIIUTIAMH TIOCTPOEHUS BEKTOPHBIX JMarpaMM U S0P HANPsHKECHUH.

[lepeuncriennble pe3yiabTaThl 00yUEHHUs SBISIOTCS OCHOBOW ISl (POPMUPOBAHUS
CHEAYIOINX KOMIIETEHIINM:

— CIMOCOOHOCTH MOJIETMPOBATh OOBEKTHI MPOGECCUOHATHHON JAESITEIIBHOCTH C UC-
M0JIb30BAaHUEM CTAaHAAPTHBIX MMAKETOB U CPEACTB aBTOMATU3MPOBAHHOIO MPOEKTUPOBA-
uus (I1IK-2);

— CIIOCOOHOCTH OMPENENSATh MapaMeTpbl 000PYAOBaHUS, PACCUNTHIBATH PEKUMBI
paboThl U y4acTBOBATh B BEJICHUU PEKUMOB O0OBEKTOB NPO(ECCHOHATLHOMN eaTebHO-
cru (TTK-5);

— FOTOBHOCTB OMPEENATh U o0ecredyuBaTh dPHEKTUBHBIE PEXKUMBI TEXHOIOTH-
Y4eCKOro mpoiiecca 1o 3aganHoi meroauke (ITK-6).

2. MECTO JUCHUILJIMHBI B OCHOBHOM OBPA3OBATEJIbBHON
IHPOI'PAMME

JlucuuIiinHa OTHOCUTCS K 4acTu, (opMHpyeMOoW ydacTHHUKaMH 00pa30oBaTelib-
HbIX oTHOIIEeHUH, biioka 1 «lucuumiunael (MOAyYJM)» yueOHOrO IJIaHa.

basupyeTcst Ha 3HaHUSAX U YMEHMSIX, KOTOpbIE CTYACHT MPUOOPE MPU OCBOESHUU
IPEAUIECTBYIOINX AUCUUILINH. «Pusnka», «TeopeTuyeckue OCHOBBI JIEKTPOTEXHU-
K, «DNEKTPUUECKUE MAIIUHBDY, « DIIEKTPUUECKHE CUCTEMBI U CETH.

3HaHUS U YMEHMsI, TPUOOPETEHHbIE TPU OCBOCHUM JAHHOM TUCIUIUIMHBI, peaiu-
3YIOTCSl CTYACHTOM IIPH BBIIIOJIHEHUH KYPCOBBIX IPOEKTOB MO AUCHUIUIMHAM «OCHOBBI
pENEMHON 3alUThl U aBTOMAaTU3ALMH 3JIEKTPUUECKUX CUCTEMY, « DJIEKTPUUECKas 4acTh
CTAaHUHUW Y MOACTAHUMI», U3YYEHUU MOCIECIYIOMNX AUCHUILIMH. «DIEKTPOMEXaHUYE-
CKHE NEPEXOHBIEC MPOLECCHI B DIEKTPUUYECKUX CUCTEMAX», «OCHOBBI PEICUHON 3aIlH-
Thl 1 ABTOMATU3aLUHU JJIEKTPUUECKUX CUCTEM», « INEKTPUUYECKAs YaCTh CTAHLIUN U MO~
CTaHIUIY, «OJKCIUTyaTalus JJIEKTPUYECKUX CHUCTEM», «CrelUalbHbIE PEKUMBI JJICK-
TPUYECKUX CUCTEMY, PU BBHIMOIHEHUH HAYYHO-UCCIIEI0BATENBCKON PaOOThHI U MPOXOXK-
JICHUU TOCYIapCTBEHHON UTOIOBOW aTTECTALIUU.



3. CTPYKTYPA U COAEP KAHUE JUCHHUIIJIMHBI

3.1. Pacnpenesienne y4yeOHbIX YacoB MO TeMaM JUCHUILVIMHBI W BHIAAM
3aHATHH

KomnuectBo yacos
(0uyHas/0YHO-3204YHAs/3a0THAS

thl- HaumenoBanue Tem B TOM YHCJIC
(conmepkaTebHBIX MOTYJICH ) [Ipaxr.
Ml Beero Jekuu| (ce- | Jlabop. | CPC
MUH. )
1 | Beenenue. 3/3/13 | 2/0/0 1/3/3
OOmme cBeneHHs 00 SJICKTPOMATHUTHBIX M
2 | 2JIEKTPOMEXaHMYECKUX MEPEeXOAHbIX mpouec- | 4/4/4 | 2/0/0 2/4/4
cax.
3 OO0mme cBeAeHUSI 0 KOPOTKHX 3aMBIKAHUAX B 4414 2/0/0 o/a/4
AJIEKTPUUYECKUX CHCTEMAX.
OO0mue yka3zaHusl K COCTABJICHUIO PaCUETHBIX
4 | cxeM U BBIYHCIICHHIO IIapaMETPOB UX daeMeH- | 9/9/8 | 2/2/1 | 2/2/2 5/5/5
TOB.
5 Ilepexoapic MPOLECCE B HEPA3BETBICHHOM | .1, 2211 4212 | 6/8/8

TpexdazHoil enu.

VpaBHEHHUST 3JIEKTPOMATHUTHOTO MEPEXOIHO-
6 |ro mpouecca CHHXPOHHOrO TeHepaTopa B | 12/12/10 | 4/0/0 2/0/0 | 6/12/10
G hepeHIMATBLHON U orlepaTopHON (hopme.
HavanpHbIii MOMEHT BHE3AITHOTO W3MECHEHHUSI

7 15/14/12 | 2/1/1 4/1/1 2/0/0 | 7/12/10
pexuma CM.

8 VY CTaHOBUBIIMICS PEXUM KOPOTKOTO 3aMbl- wsnns | 210 4111 4/0/0 | 8/15/15
kauuss CM.

9 [lepexonHble mpoLecchl NpU  BHE3AITHOM wensnt | 410 2/0/0 4212 | 8/15/15
Tpex(ha3HOM KOPOTKOM 3aMbIKaHHH.

10 [lepexonnbie mporecchl Tpu  (HOPCUPOBKE w877 | 4/0/0 2/0/0 4/0/0 | 8/17/17

BO30Yy>KIeHus U pa3Bo30yxaeHun CI.

11 | [IpakTHuyeckre MeTo/bl pacyeTra TOKOB Tpex-
(azubix K3 B CII0KHBIX cHCTEMaX.

12 | 3ambIkaHMs B paclpeaeUTENIbHBIX CETAX, CH-
cTeMax JJIeKTPOCHAOKCHUS M DJCKTpOoycTa- | 8/8/7 2/1/0 | 2/0/0 Al
HoBKax 10 1000 B.

13 | OcHOBHBIE TOJOXEHHUS NPU HCCIETOBAHUN
AJIEKTPOMATrHUTHBIX TTEPEXOJHBIX IPOIECCOB

141411 | 2/2/1 4/2/2 2/2/0 6/8/8

11/10/10 | 2/0/0 4/0/0 5/10/10
B YCJIOBUSAX HapYIICHUS CHUMMETPUU TpeX-
(hazHoI 1enu.
14 | IlapameTpbl 2JIEMEHTOB DSJEKTPHUYECKOH CH-
CTeMBl U1 TOKOB OTOEIBHBIX Mocienosa- | 9/9/9 2/0/0 | 2/0/0 5/9/9
TenpHOoCTeH. CXEMBI 3aMEIEHHUS.
15 | OnHokpaTHas monepeyHas HECUMMETPHSL. 212018 | 4/1/1 | 4/2/2 | 4/2/0 | 9/15/15
16 | OmpHOKpaTHAs MPOAOIbHAS HECUMMETPHUS. 21/21/21 | 4/1/1 4/0/0 4/0/0 | 9/20/20
17 | DnexTpoMarHUTHbIE MEPEXOJHbIE IMPOLIECCHI 444 2/0/0 o/4/4

TIPH CIIOKHBIX BUJIAX MOBPEKICHHUS.
18 | KopoTkue 3amplkaHuWsi B JIMHHBIX JUHUSAX | 7/7/7 4/0/0 3/7/7




KonnuectBo yacos
(0uyHas/0YHO-3a04YHAs/3a0THAS

N
Te HaumenoBanue Tem B TOM YHCJIE
(coneprkaTenbHbIX MOIYJICH ) [Ipakr.
MBI Bcero
Jekmuu| (ce- | Jlabop.| CPC
MUH. )

SJICKTponepeaaun ICPEMECHHOI'0 TOKaA.

19 | CmocobGsl u cpeacTBa OrpaHUYEHHUS U

KOOpAMHAIlMK  ypoBHeW TokoB K3 B | 11/10/10 | 3/0/0 4/0/0 | 4/10/10

ANIEKTPOIHEPTCTUYECKUX CHCTEMAX.
KypcoBas pabota (mpoekr) 27127127 27127127
KonTakTHas paboTta (JOMOJTHUTEIbHAS) 6/12/8
HToro no BUmam 3aHATHI 252/252 127/212

1234 51/12/6 | 34/8/8 34/8/4 1208
KonTpomns 36/36/54
UTOro 288

(I)opanOBaHne KOMIIETeHLIU B pe3yabTatTe 0CBOCHUHA TEM NJHCHUIIJIUHBI

Komnerenuuu TeMbl TUCHUIINHBI, HALleJICHHbIE HA BHIPA0OTKY
KOMIIeTEeHIIHH
[1K-2 Temsr 5 - 10, 18
I1K-5 Tembr1-4,11-17
I1K-6 Tema 19
3.2. Jlekuun

Tema 1. Beenenue.

Conepxanue tembl 1. OCHOBHBIE 3a/1auM Kypca U €ro CBSI3b C APYTMMH JUCLH-
IUIMHAMU. 3HaY€HUe AUCIUIUIMHBI B PEIICHUH OOIIMX HAPOJHOXO3SIICTBEHHBIX 3a/1ay.

Jluteparypa k Teme 1: [1, 2, 3, 4].

Tema 2. O6mume cBeneHus 00 AIEKTPOMATHUTHBIX M AJIEKTPOMEXAHUUYECKHUX TIe-
PEXOIHBIX MPOLIECCAX.

Conepxkanue Tembl 2. PexuMbl d5ekTpudeckux cucreM. OCoOOEHHOCTH DIEKTPO-
MAarHUTHBIX MEPEXOJHBIX MPOIECCOB, MPUUYMHBI UX BO3HUKHOBEHHS. 3HAYEHHUS HCCIIE-
JIOBAaHUM U pacyeTOB NEPEXOAHBIX MPOLECCOB.

JIureparypa k Teme 2: [1, 2, 3, 4].

Tewma 3. OOuiue cBeACHUS O KOPOTKUX 3aMBbIKAHUAX B ANEKTPUUECKUX CUCTEMaX.

Conepxxanue TeMbl 3. Buabl, NIPUYMHBI U MOCIEACTBUS KOPOTKUX 3aMbIKaHUU.
Ha3naueHnusi pacyeToB KOpPOTKHMX 3aMbIKaHWH, pacyeTHble ycioBHs. OCHOBHbBIE IOIY-
IIEHUS, IPUHUMAEMBbIE TIPU pacueTaX KOPOTKUX 3aMbIKaHUH.

JIureparypa k Teme 3: [1, 2, 3, 4].
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Tema 4. OOmue yka3aHus K COCTABJIEHUIO PACUETHBIX CXEM M BBIYMCIIEHUIO Ia-
paMeTpoB UX AIIEMEHTOB.

Conepxanue TeMbl 4. OrnpeseneHue napameTpoB 3JIEMEHTOB CXEMbI B aOCOIOT-
HBIX (MMEHOBAHHBIX) U OTHOCUTENbHBIX eluHuIaX. COCTaBIEHUE PACUETHON CXEMBI C
TpaHc(hOPMATOPHBIMH CBSI3SIMH M OIIpEJIeNICHUE TapaMeTpoB ee d1ieMeHTOB. [Ipeobpaso-
BaHHUE PACUETHBIX CXEM.

Jlutepatypa k Teme 4: [1, 2, 3, 4].

Tewma 5. [lepexoHbie MPOIIECCH B HEPA3BETBICHHON TpeX(ha3HOU IICTIH.
Conepxxanne Tembl 5. Tpexdasnoe K3 B Hepa3BEeTBICHHOW aKTHBHO-
WHIYKTUBHOM LI, MATAIOLIENCA OT UACATbHOTO NCTOYHUKA HANPSDKEHUS C MMOCTOSH-
HbIMM aMIUIMTYJOM M 4acToToW. MI3MEHEeHHe TOKa M €ro COCTAaBJISIOIUX B (DYHKLHH
BpeMeHU. Y napHbii ToK K3 u ycnoBusi ero Bo3HUKHOBeHUA. [IpuOamKeHHbIN pacuer
nepexoHoro npouecca tpexdasnHoro K3 B ci10xHON aKTUBHO-UHAYKTUBHOM 1IEIH, BbI-
YUCJICHUE SKBUBAJICHTHOU IIOCTOSHHOW BPEMEHU allEpUOANYECKON COCTABIIAIOLIEH.
Jluteparypa k Teme 5: [1, 2, 3, 4].

Tema 6. YpaBHEHUS 3JEKTPOMArHUTHOIO NEPEXOAHOrO IMPOILECCA CUHXPOHHOTO
re”Heparopa B nuddepeHiaibHoN U onepaTopHoi hopme.

Conepxanue TteMbl 6. OCHOBHBIE AomylleHHs. YpaBHeHue paBHoBecusa JJIC u
NaJeHUN HANpsKEeHHs B OOMOTKAaX MalIMH B TpeX(}a3HOU cucTeMe HENMOJBHKHBIX (pa3-
HbIX koopauHat A, B, C. IloTokocnenieHus oOMOTOK. 3aBUCUMOCTh MHIYKTUBHOCTEH
OOMOTOK M B3aUMHBIX MHIYKTUBHOCTEW MAIIMHBI OT MOJIOKEHUS poTopa. OO0OIIEHHbII
BeKTOp TpexdaszHoi cuctemsl. [lepexon oT nepeMeHHbIx B koopauHarax A, B, C k ne-
pPEeMEHHBIM B KoopauHaTax O, (, BpaIIAIONIMXCS CO CKOPOCTHIO pOTOpa. YpaBHEHUS
[Tapka-I'opeBa B nuddepeHunanbHol U oneparopHoi gopmMax 3anucu. OnepaTopHbIe
WHIYKTUBHBIE CONPOTUBIIEHUS M IPOBOJMMOCTH. YacCTOTHBIE XAPAKTEPUCTUKU CUH-
XPOHHBIX T€HEPATOPOB.

JIuteparypa k Teme 6: [1].

Tema 7. HauanbHbIIl MOMEHT BHE3AIMHOTO U3MEeHEHU pexnuma CM.

Conepxanue tembl 7. [IpyuHIMI cOXpaHEHUs UCXOAHOTO MOTOKOCUEIUIeHus. ba-
JIAaHC MarHUTHBIX TOTOKOB CI' B HOpMaJIbHOM peXUME W HadaIbHBIA MOMEHT Tpexdas-
Horo K3. ®usnyeckue npoueccel B HavanbHbli MOMEHT K3. Ilepexogubie 3/IC u uH-
nyktuBHOocTH CI'. Cxema 3amenieHus: U BekTopHas auarpamma CI' 6e3 nemmdepHbIX
0OMOTOK B HauanbHbIM MoMeHT. CBepxnepexoanbie DJ{C n unaykrtuBnoctu CI'. Cxema
3ameneHus 1 BektopHas nuarpamma CI' ¢ gemrndepHbiIMEM 0OOMOTKaMU B HavaJIbHBIM
MoMeHT. OnpeneneHne nepexoaHon u ceepxmnepexoanon JJC u3 BEKTOpHON auarpam-
MbI JI0aBapUHHOrO pekMMa. XapakTEepUCTHKa ABUTaTesied U 000OIIEHHONH KOMILIEKC-
HOM Harpy3ku. OmnpenesieHHe HayajJbHOIO 3HAYEHUS! MEPHOJUYECKON COCTaBIISIOUIEH
TOKa.

Jluteparypa k Teme 7: [1].




Tema 8. YcTraHOBUBLIMICSA PEXUM KOPOTKOIO 3aMbIkaHusi CM.

Conepxanue TeMbl 8. Pusznueckas kapTuHa mnpouecca. OnpenesneHne napameT-
poB, xapaktepuzywomux CI' B ycranoBuBiiemcsi pexume tpexdaznoro K3. Cxema 3a-
MEUIEHUsI U BEKTOpHas nauarpamma. [IpubnmxeHHsii yuet Harpy3ku. Pacuer TokoB K3
IpU OTCYTCTBUU aBTOMATHYECKOTO peryiupoBaHusi Bo30OyxieHus (APB). Bnusnue u
yuet neiictBusi APB. Kputndeckuii TOK U KpUTUYECKUE PEAKTUBHOCTH. PacdeT ycTaHo-
BuBLIErocs Toka K3 B cxeme npy HAIMYMKU HECKOJIBKUX UCTOYHUKOB NuTaHus ¢ APB.

Jlutepatypa k Teme 8: [1, 2, 3, 4].

Tema 9. Ilepexoanple mpoIecCHl MpPU BHE3AMHOM Tpex(azHOM KOPOTKOM
3aMBIKAHHH.

Conepxxanue TeMbl 9. dusnveckas kapTuHa mporecca npu Tpexdaznom K3 Ha
BbIBOJIax CI' 6e3 memmdepHbix 0OMOTOK. OnepaTopHblid MeToa pacueta TokoB K3 CI'
06e3 gemndepHbIx OOMOTOK. 3aKOHOMEPHOCTH W3MEHEHHUsi BO BPEMEHU TOKa,
HanpspkeHuss 1 DJIC reneparopa. CBOOOJHBIE COCTaBISIOIINE TOKOB U TOCTOSIHHBIE
BpeMeHH MX 3aTyxaHus. OCOOEHHOCTH NEPEXOJHBIX IPOLECCOB B T'€HEpaTopax ¢
nemmdepusiMu  oOMoTkamu. Briusinue APB wa mnepexoansie mpomeccsl mpu K3.
BnusHue kauanuii reHepaTopoB Ha 3JIEKTPOMArHUTHBIE TIEPEXOAHBIC MTPOIIECCHI.

JIureparypa k Teme 9: [1].

Tema 10. Ilepexoanbie mporiecchl mpu GOPCUPOBKE BO3OYKIECHUS U pa3BO30Y K-
neauu CI.

Conepxxanue Tembl 10. Haznauenue ¢opcupoBaHus BO30YKIECHUS W TallCHUs
AJIEKTPOMArHUTHOTO MoJjsl. [lepexoiHbie mpoiecchl MpU BKIOUYEHUH OOMOTKH BO30YXK-
nenusi CI' Ha MOCTOSTHHOE HampsbKeHue. [ amenre 31eKTpOMarHuTHOTO TOJI ITyTEM Tie-
pEKIIIOYEHUsT OOMOTKH BO30YXJEHUSI HAa TOCTOSIHHOE Pa3psIHOE aKTUBHOE COMPOTHB-
nenue. ["ammenue mosst ¢ MOMOIIBIO AyToracsumx pemerok. Bausaue nemmndepHbix 00-
MOTOK Ha TPOLIECCHI pu POPCUPOBAHUM BO30OYKICHHUS U TAIIICHUU JIEKTPOMATrHUTHOTO
OJISL.

JIuteparypa k Teme 10: [1].

Tema 11. IlpakTideckue MeToAbl pacdeTa TOKOB TpexdazHbix K3 B CIOXHBIX CH-
CTEMax.

Conepxanue Tembl 11. IlpubnmkeHHBI ydeT cucTtembl. Pacuer HayaabHOTO
CBEPXIIEPEXO0IHOTO U yaapHoro TokoB. HauansHbiil Tok K3 ot nBurareneit u o000111eH-
HOM Harpy3kH. [Ipaktnueckne MmeTonbl pacuera TOKOB K3 1151 Cl10KHOM 3JIEKTPUUYECKON
CUCTEMBI JIJI1 IPOU3BOJILHOIO MOMEHTA BpEMEHH. MeTo TUIIOBBIX KpHUBBIX. Pacuer To-
KOB JJISI IPOU3BOJILHOTO BpeMeHH OT jBurarenei. [lpumenenne 1I9BM s pacueros
TokoB K3.

Jluteparypa k Teme 11: [1, 5].

Tema 12. 3ambikanus B paclpeeUTEIbHBIX CETAX, CUCTeMaxX JJIEKTPOCHAOXe-
HUS U ekTpoycTaHoBkax 10 1000 B.

Conepxxanne tembl 12. Ilpoctoe 3ampikanue ¢azpl Ha 3emtro. OCHOBHBIC
MaTeMaTUYECKHE COOTHOIICHUS. BeKTopHble auarpaMmbl TOKOB W HaNpsHKEHUU.
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KommiekcHas cxema 3amenieHus. OrpaHUueHHE TOKA 3aMbIKaHHS HA 3eMIIIO. Y CIIOBUSA
IIOJIHOM KOMIICHCAIlMM E€MKOCTHOTO TOKa 3aMBIKaHUS Ha 3eMito. Pacuer TOKOB B
ycTaHOBKax A0 1kB. Yuer akTMBHBIX U MHIYKTHUBHBIX COMPOTUBJICHUN SJIEMEHTOB U
KOHTAKTHBIX coequHeHui K3.

Jlutepatypa k Teme 12: [1].

Tema 13. OcHOBHBIE MOJOXKEHUS TPU UCCIEIOBAHUM AJIEKTPOMArHUTHBIX Mepe-
XOJHBIX MPOIIECCOB B YCIOBUSIX HAPYUICHHUS] CHMMETPHUH TpexX(pa3HOi 1enu.

Conepxanue TeMbl 13. O0nme ykazaHusi OTHOCUTENIBHO HCCIICIOBAHUS HECUM-
METPUYHBIX pekuMoB. OOpazoBaHUE BBICIIMX TapMOHUK. [IpuMeHeHHe MeToja CHM-
METPUYHBIX COCTABJIONIMX K pacueTy HECUMMETPHUHBIX pe:kuMoB. Cuctema ypaBHe-
Huit Kupxroda npu HapyeHu CHMMETPHH.

Jlutepatypa k Teme 13: [1, 2, 3, 4].

Tema 14. ITapaMeTpbl 3JIEMEHTOB JICKTPUUECKON CUCTEMBI JIJI1 TOKOB OTJEJIbHBIX
rociaenoBaTebHoCcTe. CXeMbl 3aMEICHHUS.

Conepxanue TemMbl 14. [TapaMeTpbl 3JEKTPHUYECKUX MAIIUH, 0000IIEHHOW KOM-
IJIEKCHOM Harpy3ku, TpaHC(hHOPMaTOPOB, BO3AYIIHBIX U KaOCIbHBIX JIMHUM, IJISI TOKOB
pa3IUYHBIX MocieaoBaTebHOCTENH. COCTaBICHUE CXEM 3aMEIICHUS JICKTPUUECKUX CH-
CTEeM IpsAMOM, oOpaTHON M HYJIEBOH MocCienoBaTebHOCTEH. Pacnpenenenue u TpaHc-
dbopmanysi CAMMETPUYHBIX COCTABJISIONIUX TOKOB U HAMPSIKEHUH.

Jlutepatypa k Teme 14: [1].

Tema 15. OnHOKpaTHas nonepeyHass HECUMMETPHS.

Conepxanue tembl 15. Onnodasznoe, aAByxdazHoe u aByxdazHoe K3 Ha 3emito.
[IpenenbHbIE YCIOBUSI HECUMMETPUU. MaTemMaTHdeCKue COOTHOLICHUS ISl pacuera To-
KOB U HalpsbKeHH B MecTe HecumMeTpuuHoro K3. BekTopHble AuarpamMmbl TOKOB U
HanpspkeHni. [IpaBWiIo SKBHBaIEHTHOCTH IPAMOM mocienoBaresnbHOCTH. Komruiekc-
HBIE PACUETHBIE CXEMBbI 3aMEIICHHS. DMIOpbl HanpskeHuil. CpaBHEHUE TOKOB pa3iny-
HbIX BuI0B K3. [I[puMeHeHne npakTHIeCKUX METOJ0B K pacueTy HecCuMMEeTpUYHbIX K3.

Jlutepatypa k Teme 15: [1, 2, 3, 4].

Tema 16. OnHOKpaTHast MPOAOIbHASI HECUMMETPHSI.

Conepxxanue tembl 16. O6mue ykazanud. IIpenenbHbie ycaoBUsi HECUMMETPUHU.
Pa3peiB ogHol da3zel. Pa3peiB AByx (a3. MaTemaTnueckue COOTHOUIEHUS AJI pacyeTa
CUMMETPHUYHBIX COCTABJISIOIINX TOKOB M HAIPSIKEHUM B MECTE MOBPEXKACHUSA. BekTop-
HbIE JUArpamMMbl TOKOB M HanpspkeHud. [[paBuio SKBHBalNEHTHOCTH MPSMOM MOCIENO-
BATEJIBHOCTH. JIIOPHI PaCIPEACIICHUS HAIPSYKEHUN OTIEIBbHBIX MOCJIEI0BATEIIBHOCTEN.

Jlutepatypa k Teme 16: [1].

Tema 17. DneKTpOMarHUTHBIE MEPEXOJHBIE MPOLECCHl MPHU CIOXKHBIX BHIAX
MTOBPEXKIACHUS.

Conepxanue Tembl 17. JlonymieHus, IpUHUMAEMBbIE TIPU UCCIEA0BAHUN CIIOKHBIX
BUJIOB TOBpexkaeHN. OOMUNA MyTh pacyeTa CIOXKHBIX MOBpexaeHuid. [IponsBomHbIe
CXEMBI 3aMEIICHUS MNPSIMOW IOCIIEN0BATEIbHOCTH. KOMIIJIEKCHBIE CXEMBbI 3aMELICHHS.
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KopoTkoe 3amplkanue ¢ OJHOBpEMEHHBIM OOphIBOM (ha3. JIBOWHBIC 3aMbIKaHHS Ha
3eMJIIO.
Jlutepatypa k Teme 17: [1].

Tema 18. KopoTkre 3aMbIKaHUs B JUIMHHBIX JUHUAX 3JIEKTPOIIEpEIadyn IEPEMEH-
HOT'O TOKA.

Conepxxanue TeMbl 18. OCOOCHHOCTH IIMHHBIX JIMHUM TEpeadyd MepeMEHHOIO
TOKa. MepomnpusaTus 1O YBEIUYCHHUIO NPOIMYCKHONW CHOCOOHOCTH JUITMHHBIX JIMHUU.
JonyieHust u pacuyeTHasi cxema 3aMmenieHuss. MeToiuka pacuera KOpOTKUX 3aMbIKaHUM
OMEpaTOPHBIM  METOAOM. XapakTep nmnepexogHoro mpouecca npu K3 Ha
KOMIIEHCUPOBAHHBIX 3JIEKTporepenadyax. MeToanka ynpoiieHHoro pacuera TokoB K3.

Jlutepatypa k Teme 18: [1].

Tema 19. CriocoObI U cpeicTBa OTpaHUYCHUS U KOOPAUHAIIMKN ypoBHEH TokoB K3
B BJICKTPOSHEPIeTUYECKNX CUCTEMAX.

Conepsxanue TemMbl 19. BBIOOp cXeMbl 3IEKTPUYECKUX COCAMHEHUH 3JIEKTpUYe-
CKOM CHCTEMBbl Ha CTaJIUU MPOEKTHUpPOBaHUA. VIcmoab30BaHUE 3IIEKTPOOOOPYIOBAHUS C
MOBBIIIEHHBIM COINPOTUBIICHHEM. TOKOOTPaHUYMBAIOIIEE BIMSIHUE KOMMYTAIMOHHOTO
o0opynoBanusi. Mcnonb3oBaHue TEXHUUECKUX CPEACTB OrpaHuueHust TOkoB K3.

Jluteparypa k Teme 19: [1].

3.3. [IpakTyeckue 3aHATUSA

No O6mbewm, yac. Jlutepa-

y Tema 3aHaTHS ounas / 04HO-

/11 3a04Has / 3a09Hast Typa
CocraBiieHH€e pacyeTHBIX CXEM 3aMEIEHUS B a0COIIOTHBIX U

1 b " 21212 [L 5, 6]
OTHOCHUTEJIbHBIX €JIMHUIIAX.

Pacuer ToxoB Tpexdaznoro K3 B Hepa3BETBICHHOW aKTHB-

2 Tpexd P 2/0/0 [1,5, 6]
HO-MHAYKTUBHOM LIETIH.

Pacuer Toka Tpexdaznoro K3 B ycTaHOBUBIIEMCSI peXUME C

3 pexd Y P 2/0/0 [1, 5]
y4eTOM Harpy3ku u 0e3 yuera nerictsus APB.

4 Pacuet Toka Tpexdaznoro K3 B ycTaHOBUBIIEMCS PEXKHUME C 2/0/0 [1, 5]
Y4€TOM Harpy3kH M ¢ yuetoM faericrsust APB. T
OrnpenenieHre HA4YaJIbHOTO 3HAYEHUS TMEPUOJUIECKON CO-

5 o 21212 [1, 5]
cTaBJsTIONIeH Toka Tpexdaznoro K3 6e3 yuera Harpy3ku.

OrnpezenieHne HAYaJIbHOTO 3HAYEHUS TMEPUOJUIECKON CO-

6 o 2/0/0 [1, 5]
cTaBJsTIoNIel Toka Tpexdaznoro K3 ¢ yuetoMm Harpysku.
Pacuer toka Tpexdasznoro K3 s mpon3BOJIBHOTO MOMEHTA

7 pexd U Ip 212/2 [L, 5]
BPEMEHHU.

UccnenoBanne TOKOB cuMmMmeTpuuHbix K3 ¢ momMomibio

8 2/0 1
I[T9BM. /0 [1, 6]
CocraBieHue u mpeodpazoBaHUE CXEeM 3aMEIICHHs HYJIeBOH

9 Peobp B Y 2/0/0 [1, 6]
IIOCJIEI0BATEIBbHOCTH.
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No O06nbem, yac. Jlutepa-
y Tema 3agaTus ouHast / 04HO-
i 3a04Has / 3a09HAas Typa
Pacuer ToxoB HecuMMmeTpuuHbIX K3 1149 Ha4aabHOrO U IPO-
10 p a p 412/2 [1, 5]
M3BOJILHOI'O MOMEHTA BPEMEHH.
OrnpezesieHre TOKOB M HAIPSKEHUN B TOYKE MOBPEKICHUS
11 IpY OJHOKPATHOW IMONepeyHor HecuMmMeTpuu. IToctpocHue 2/0/0 [1, 5]
BEKTOPHBIX JIMarpaMM TOKOB M HANPS>KEHUM.
OmpeneneHyue TOKOB U HaIPSOKEHUI MPU OJMHOKPATHOM IO-
12 PEACIC p PH OIHOKD . 2/0/0 [1, 5]
nepeyHor HecumMmeTpuu. [locTpoeHue 3mop HanpsHKEHU .
IIpumenenne II9BM i1st pacyeToB PEXUMOB IIPU OOHO-
13 pumer v, A D p pH oAl 2/0/0 [1, 5]
KpaTHOW MONEPEYHON HECUMMETPHH.
OrmpeneneHue TOKOB U HaIPSOKEHUH IPU OMHOKPATHOH MIpo-
14 pea . P pu OTHOKD p 2/0/0 [1, 5]
JIOJIbHOM HECUMMETPHU.
Pacuer TOka mpoOCTBIX 3aMBIKAHUM Ha 3€eMJIIO B CETAX C HU30-
15 a 1ipe 2/0/0 [1, 5]
JIMPOBAHHOUW HEUTpPaJIbIO.
16 | Pacuer TokoB K3 B anekrpoycranoBkax g0 1000 B. 2/0/0 [1, 5]
Hroro: 34/8/8
3.4. JlabopaTopHbIe padoThI
No JIntepa-
Tema paboTel Obmbewm, Hac. p
o/ Ounast / 3a04Has Typa
AHamn3 nepexoaHBIX MPOILECCOB B MpocTenIel Tpexdpa3zHon
1 pexon pon p pexd 2/2/2 [1, 7]
LEIN.
HccnenoBanne yCcTaHOBHUBIIETOCA peXuMa Tpex(a3sHOro Ko-
2 . y P pexd 4/0/0 [1, 7]
POTKOTO 3aMbIKaHUSI.
Pacyer 1 aHanmu3 peXxUMoOB Tpex(Ppa3HBIX KOPOTKHUX 3aMBIKa-
3 4 p pex¢ p 412/2 [1, 7]
HUMN.
Hccnenosanne Bauanns APB npu BHe3amHOM TpeXda3zHOM
4 8 p pexd 2/0/0 [1, 7]
KOPOTKOM 3aMbIKaHHH.
Pacyer 1 aHamu3 peXUMOB HECUMMETPHUUYHBIX KOPOTKHUX 3a-
5 ! p p p 412/0 [1, 7]
MBIKaHUH.
Hccnenosanne pacmnpeneaeHusT CHUMMETPUYHBIX COCTaBIISI-
6 a pactipent p 412/0 [1, 7]
IONINX B DJIEKTPUYECKUX CHCTEMaX.
7 VccnenoBanue 0JJHOKPATHOM MPOIOIBHOI HECUMMETPHH. 4/0/0 [1, 7]
8 AHanu3 nepexoHbIX MPOLEeCcCOB MpU TpeX(Pa3HBIX KOPOTKUX 2/0/0 1, 7]
3aMBIKAHUAX B HU3KOBOJIBTHBIX CETSIX. T
UccnenoBanne crioco00B TallleHUs! 3JIEKTPOMArHUTHOIO I10-
9 a p 2/0/0 [1, 7]
s CT.
HccnenoBanusa BIUSHUA CEKIIMOHUPOBAHUS U PEaKTUPOBa-
10 A HIOHHD peaktip 2/0/0 [1, 7]
HUS TIPU TPeX(Ha3HBIX KOPOTKUX 3aMbIKAHUSIX.
HccnenoBanne cmocoOOB OrpaHUYEHUs TOKOB HECHMMET-
11 o b 4/0/0 [, 7]
PUYHBIX KOPOTKUX 3aMBIKAaHUH.
Uroro: 34/8/4
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3.5. CamocrosiTesibHasi padoTa cTyeHTa

No O0nBeM, yac.
/‘ Bupl caMmocTosITenbHON pabOThI CTyIEHTa Ounast / ouHO-
wn 3a04Hasi/3a09Hast
1 W3yuenue nexkimonHoro marepuaia (He menee 50% ot o6beMa JIeKIHil) 40/116/152

V)

2 [ToaroroBka K MpPaKTUYECKUM 3aH51Tme (ae menee 50% ot oObeMa 30/30/10/
AyJUTOPHBIX MPAKTHYECKUX 3aHSTHII)
[TonroroBka k maboparopHeM padoram (He MeHee 50% ot oObema

3 . 30/30/10/
AyJMTOPHBIX JIAOOPATOPHBIX 3aHATHUH)

4 BeinosHeHne KypcoBoro mpoekta (36 4acoB) -I-/-

5 BrimonHeHne KypcoBoi paboTsl (27 4acoB) 27127127

6 BrinonHeHne MHIMBHUIYaIbHOTO 3a1aHus (He MeHee 9 4acoB) -/9/9

Uroro: 127/212/208

3.6. KypcoBoii npoekT (padoTa), MHIUBHAYAJbLHOE 3aJaHNe

VY4eOHBIM MJIAaHOM B paMKaxX OCBOCHMSI JIUCLUUIUIMHBI IPETyCMOTPEHO BBIMOJIHE-
HUE CTYJICHTaMH KypCOBO padoThI.

Temaruka KypcoBoil paOOThI CBsi3aHA C HCCIEAOBAHUEM IOBEIACHUS AJIEKTpUYe-
CKHUX CHCTEM IPU BO3ZHHUKHOBEHWU CUMMETPUYHBIX U HECUMMETPHUYHBIX KOPOTKHX 3a-
MBIKaHUW, OLIEHKON MX JOIMYCTUMOCTH U pa3pabOTKON peKOMEHAAIMI 110 OrpaHUYECHHIO
Y KOOPAWHALMHA YPOBHEN TOKOB KOPOTKHUX 3aMBbIKAaHUU.

3agaun KypcoBOW paOOTHl 3aKJIIOYAIOTCS B OINpPEIEICHUM 3HAYCHHM TOKOB U
HaIpsKEHUM IPU KOPOTKHUX 3aMBIKAHUAX KaK B MECTE MOBPEKICHHUS, TAK U B OTHEIIb-
HBIX BETBAX U y3JIaX 3JIEKTPUUECKOil cucteMbl. Mccnenyercs BAUSHUS pa3InyHbIX (Pak-
TOPOB Ha 3HAYEHHsI TOKOB CUMMETPUYHBIX U HECUMMETPUYHBIX 3aMbIKaHUI. BbIABII-
IOTCS. BO3MOXKHBIE CIIOCOOBI M pa3paldaThIBalOTCS PEKOMEHAALMHU IO KOOPAWHALUU
YPOBHEW TOKOB KOPOTKHX 3aMbIKAHUM.

HccenenoBanus npoBOIATCS I DJIEKTPUYECKUX CUCTEM, COACPKALLIMX CHUHXPOH-
HbIE T€HEPATOPhl, ACUHXPOHHYIO U CUHXPOHHYIO Harpy3ky. MHauBu yanbHbIe 3a0aHUs
BBIJIAIOTCS TIPEITIO/IaBaTeIeM Ha OCHOBAaHWY METOJMYCCKHUX yKa3zaHwHid [8].

Pabota nomxHa cogepaTh 000CHOBAHUE MPUHITON CXEMbl 3aMEILIEHUS IIEKTPHU-
YECKOW CUCTEMBI, METOJUKY PAacu€TOB M IPOBEAECHUS UCCIEN0BAHUM, PEKOMEHIALNH 110
KOOPAWHALMNA YPOBHEN TOKOB KOPOTKUX 3aMBIKAaHUU.

PazpaboTka Bcex pasziesioB paboThl 0a3upyeTcsi Ha UCIOJIb30BAaHUM MPOTPECCHB-
HBIX KOMIBIOTEPHBIX TEXHOJIOTHI C UCIOIb30BAaHUEM IMPOKO WU3BECTHOTO MPUKIATHO-
ro nporpammHoro ooecrneuyenus st [IBM.

B pesynbrate BBINMOIHEHUS KYpCOBOW paOOTHI CTYIEHT OJDKEH OBJAJETh HABbI-
KaMu:

- UCTI0JIb30BAaHMsI CIIPABOYHON M HOPMATUBHOM JOKYMEHTALIWUH;

- PacyeToB MEPUOANYECKUX U AlEPUOJUYECKUX COCTABIIAIOLIMX TOKOB KOPOTKHUX
3aMBIKaHUH KaK B MECTE MOBPEKACHUS, TaK U B JTIOOOM BETBHU AIICKTPUUECKONU CUCTEMBI;

- TIOCTPOEHMS BEKTOPHBIX AMArpaMM TOKOB M HANPsKEHUM, a TaK)Ke JIIOp pac-
IIPEJEJICHUS HAIPSKEHUHN B DJIEKTPUYECKON CUCTEME;
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- peanu3anuyu MEPOTIPUSTHHN, HAIIPABJICHHBIX HA YMEHBIIIEHUE YPOBHEH TOKOB KO-
POTKHX 3aMBIKaHUH.

PabGota mmeer omMHaKoBOE THUIIOBOE MO (DOpME M METOAMKE HCCICIOBAaHUU CO-
JIepyKaHUE NIl BCEX CTYJCHTOB.

O06beM yueOHOM HArpy3KH TIPH BBITIOTHEHUH KYPCOBOW pabOTHI — 27 4acoB

O06BeM KypcoBOM pacueTHOM paboThl — He OoJiee 40 cTpaHuUIl COPOITIOPOBAHHBIX
PYKOIIMCHOTO WJIM MalIMHOMKUCHOro Tekcta popmara A4 (210x297 mm). CtyneHt o0s-
3aH 0()OPMHUTH OTYET B COOTBETCTBUH C YCTAHOBJICHHBIMH TPEOOBAHUSIMU.

NuauBuayajbHoe 3aJaHUe MPEIYyCMOTPEHO YYEOHBIMHM IUIaHAMU B CEIbMOM
CEMECTpE IS CTYJCHTOB OYHO-3a09YHOH W BOCBMOM CEMECTpe - 3a04HOU (OopMBbI 00Y-
JeHHUS.

TemaTuka 3aaHusl CBSI3aHA C OIPEICICHUEM ISl y4acTKa SJIEKTPUUYECKON CH-
CTEMBI TOKOB TpeX(]a3HBIX U HECUMMETPUUHBIX KOPOTKUX 3aMbIKaHUHM B HayaJbHbINA U
MIPOM3BOJILHBIA MOMEHT BPEMEHU M MOCTPOCHHEM BEKTOPHBIX JMArpaMM B MECTE I10-
BPEXKJICHUS.

[lenp — 3akpemieHWE TEOPETHUYECKOTO MaTepualia AUCHUIUIMHBI U TOJYYECHHUE
MPAKTUYECKUX HABBIKOB PEIICHUA 3aJ]ay, CBSI3aHHBIX C OIICHKOW 3HAYEHUW TOKOB KO-
POTKHUX 3aMBbIKaHUM B JICKTPUYECKUX CUCTEMAX.

B pe3ynbrare BBINOJHEHUS UHAUBUAYAJIBHOTO 3aJJaHUS CTYJEHT JIOJI’KEH:

— YMETh IPUMEHATh METOJMKY pacueTa TOKOB KOPOTKUX 3aMbIKaHUN B Haydallb-
HbIIi MOMEHT BPEMEHU BOSHUKHOBEHUS IMOBPEK/ICHHUS,

— yMETb MPUMEHATHh METOJI TUIIOBBIX KPUBBIX JIJIsl ONIPEACIICHUSI TOKOB KOPOTKHUX
3aMbIKaHWU B TIPOU3BOJILHBI MOMEHT BPEMEHH MEPEXOIHOIO MpoIiecca.

NuauBuayanbHbIe 3aJlaHUsl BBIAAIOTCS IPEINojaBaTejieM Ha OCHOBAHUU METOJU-
JecKkux ykazaunui [9].

O06beM yueOHOM Harpy3KH IMPH BHITTOJHEHUH WHAWBUIYAJILHOTO 3aaHus — 9 Ja-
COB.

PexoMeHtyeMbIii 00BEM MOSICHUTEIBLHON 3alMCKU [0 UHAWBUIyAILHOMY 3aj1a-
Huto — He 6osee 10 crpannn popmata A4 (210x297 Mm).

4 POHI OHEHOYHbBIX CPEJACTB

4.1 Kputepuu HW mKajdbl [JIA HWHTETPUPOBAHHOH OLEHKH YPOBHA
chpopMUPOBAHHOCTH KOMIIETEH NI

COCWlCl@]Z}ZiOM/;Cl}Z KomMnemeHyuu — nojiHoma 3HAHUL

- HyJICBOW ypOBEHb: HEBEPHBIC, HE APIYMEHTUPOBAHHBIE, C MHOYKECTBOM TPYObIX
OIIMOOK OTBETHI HA BOMPOCHI. YPOBEHb 3HAHUI HI)KE MUHUMAJIBHBIX TPEOOBAHUI;

- MUHUMAJIbHBIN YPOBEHB: JJaHbI HE MTOJIHBIE, HETOUYHBIE U HEAPTYMEHTUPOBAHHBIE
OTBETHI Ha BOMPOCHI. JlomyIieH0 MHOTO TPYOBIX OMMUOOK. YPOBEHb 3HAHHMI HIKE MU-
HUMAaJIbHBIX TPEOOBAHMIA;

- TIOPOTOBBIM YPOBEHB: JaHbl HEIOCTATOYHO IOJIHbIC, TOYHBIE U APTYMEHTHUPO-
BAHHBIE OTBETHI HA BOMPOCHIL. [1710X0 3HAET TEPMUHBI, ONIPEAETCHHS U MOHATHS; OCHOB-
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HbIC 3aKOHOMEPHOCTH, COOTHOIIEHUS, MPUHIUIBI. J[OTyIIieH0 MHOTO HErpyObIX OIIHU-
0OK;

- CpeaHUH ypOBEHb: JIaHbI JIOCTATOYHO IOJIHBIC, TOYHBIC U apTyYMEHTHPOBAHHBIC
OTBETHI Ha BOTIPOCHI. B 11e7T0M 3HaeT TEPMHHBI, OIIPEICIICHUS M TIOHITHS; OCHOBHBIC 3a-
KOHOMEPHOCTH, COOTHOIICHHMS, IIPUHIIUIIBL. J{OMyIIEeHO HECKOIBKO HETPYOBbIX ONIHOOK;

- IPOJIBUHYTHIA YPOBEHB: JaHbBI MOJHBIC, TOYHBIC U aPTYMCHTHPOBAHHBIC OTBETHI
Ha BOIIPOCHI. 3HAET TEPMHUHBI, ONpPECICHUS U MOHSATUS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIICHHSI, MPUHITUTIEL. J[OTyIIieHO HECKOIBKO HETPYObIX OMIMOOK;

- BBICOKHH YPOBEHB: JIaHBI TOJIHBIC, TOYHBIC W apTyMEHTHUPOBAHHBIC OTBETHI HA
BOIIPOCHI. 3HACT TEPMHHBI, ONPEACICHUS W TIOHITHS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOIICHUS, TPUHIMIIBL. J[OTTyIIIEHO HeCKOIBKO HETOYHOCTEH.

COCI’I’lCl@]l}llOLL!a}l KOMnemenyuu — yMmernus

- HYJICBOM YpOBEHb: MOJHOE OTCYTCTBHE MOHUMAHUSA CYTH METOAUKU PEIICHUS
3aJlayy, IOMYIIEHO MHOKECTBO IpyOeHIINX OMMOOK / 3a1aHHsI HE BBIITOJIHEHBI BOOOIIE;

- MUHUMAJIBHBIN YPOBEHB: CJ1a00€ MOHUMAHUE CYTH METOJMKHU PEIIEHUs 3aauH,
JnonyuieHsl rpyobie ommoOku. Pemenus He odocHoBaHbl. He ymeer ucnonb3oBaTh HOP-
MaTUBHO-TEXHUYECKYIO JINTEPATYPY;

- IOPOTOBBIM YPOBEHB: JIOCTATOYHOE MOHUMAHUE CYTH METOJMKHU pEUIeHUs 3a7a-
4M, JOMYIEeHbl omKOKU. Pemenust He Bcerma 000CHOBAaHbBI. YMEET UCHOIb30BaTh HOP-
MaTUBHO-TEXHUYECKYIO JuTeparypy. Cinabo OopUEeHTUpYEeTCsl B CIELUaJIbHOW HayyHOU
JUTEPATYPE;

- CPEHMI YPOBEHb: B LIEJIOM ITOHUMAET CYTh METOJMKHU PELICHUS 3a1a4H, J0IYy-
HIeHbl OoMOKHU. PemieHus He Bcerna 000CHOBaHBI. YMEET HCIOJIb30BaTh HOPMATHUBHO-
TEXHUYECKYIO U CIEUUAIBHYIO HAYYHYIO JIUTEPATYPY;

- IPOABUHYTHIA YPOBEHB: B LIEJIOM MMOHUMAET CYyTh METOJMKHU PEIICHMS 3a]auH,
JOMyIIEHbl HeTOYHOCTU. CIIocOOEH 00OCHOBATh pEIICHUs. YMEET HCIIONIb30BaTh HOP-
MAaTHUBHO-TEXHUUYECKYIO U CIELMAIBbHYIO HAYUHYIO JIUTEPATYpy;

- BBICOKMI ypOBEHb: MOHHUMAET CYTh METOAMKU pereHus 3anayu. CrnocobeH
000CHOBaTh pPEIICHUA. YMEET HCIOJb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIIELIHAIIb-
HYIO0 HAYYHYIO JIUTEpPaTypy, epeI0BON ITPOU3BOICTBEHHBIN OIBIT.

COCI’I’ICZ@]I}UOM/;CI}I KomnemeHyuu — GlA0EHUE HABLIKAMU

- HYJICBOM YPOBEHb: HE JEMOHCTPUPYET BJIAJICHUE HABBIKAMU BBITTOJIHECHUS MPO-
dbeccruoHabHBIX 3a/1a4. He MOXKeT BBIMOJHUTD 3ajaHuS;

- MUHUMAaJIbHBIA YPOBEHb: HE IEMOHCTPUPYET BIIAJICHUE HABBIKAMU BBITTOJTHEHHUS
npodeCCUOHANIBHBIX 3a/1au. VICTIBITHIBACT CYIIECTBEHHBIE TPYIHOCTH MPHU BHITIOJTHEHUU
OTACJIbHBIX 3aJIaHUM;

- TIOPOTOBBIA YPOBEHB: BIAJCET HABBIKAMH BBITTOJIHEHHSI TPOPECCUOHATBHBIX 3a-
Jlay Ha TIOPOTOBOM YpOBHE. 3aJIaHUsI BBITIOJIHSIET MEJIEHHO U HEKAaYE€CTBEHHO;

- CpeIHU YPOBEHB: BIIAJCET HABBIKAMH BBITIOJTHEHUS MPOPECCUOHAIBHBIX 3a]1a4.
3aanusl BHIMOJTHSET HA CPETHEM YPOBHE IO OBICTPOTE U KaYECTBY;

- MPOJBUHYTHIM YPOBEHB: BIIAJICET YBEPEHHBIMU HABBIKAMH BBIIIOJIHEHHS MPO-
(beccroHANIBHBIX 3a71a4. BRICTPO M Ka4eCTBEHHO BBITIOJIHSET 3aJaHusI, MHOTIA JOITyCcKas
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HE3HAYUTEIbHBIE TOTPEIIHOCTH;

- BBICOKUI YPOBEHb: BJIAJICET YBEPEHHBIMH HABBIKAMU BBITIOJHEHUS MPOQECCuo-
HaJIBHBIX 3371a4. BBICTPO M KaueCTBEHHO BBIMOJIHSET 3aJaHusl, IPU HEOOXOIUMOCTH Jie-
MOHCTPUPYS TBOPUYECKUM MOIXO].

Obobwennas oyenka cghopmuposanHocmu KOMnemeHyull

- HYJIEBOW YpOBEHb: Ha HYJIEBOM ypOBHE CHOPMHPOBAHBI: BCE COCTABJISIOIINE;
OJIHa WJIM JIBE U3 TPEX, OCTAJIbHBIE — HA 00JIee BLICOKOM YPOBHE;

- MUHHMMAaJbHBI ypPOBEHb: HA MUHHMAJbLHOM YPOBHE C(HOPMHUPOBAHBI: BCE CO-
CTaBJIAIOIIME; OJHA WM JBE U3 TPEX, OCTAIbHBIC — HAa 00JIee BHICOKOM YPOBHE;

- TIOPOTOBBIN YPOBEHB: Ha MTOPOTOBOM YPOBHE C(OPMHUPOBAHBI: BCE COCTABJISIO-
[Me; OJHa WM JIBE U3 TPEX, OCTAIbHBIE — HAa 00JIee BHICOKOM YPOBHE;

- CpeHUN YpOBEHb: Ha CPEIHEM YPOBHE C(OPMHUPOBAHBI: BCE COCTABJISIOIINE;
OJIHA WJIH JIBE U3 TPEX, OCTANIbHBIE — HA 00JIe€ BLICOKOM YPOBHE;

- TIPOIBUHYTHIN YPOBEHb: HA MPOJBUHYTOM YpOBHE CPOPMHUPOBAHBI: BCE COCTAB-
JSAIOLINE; OJl-HA WU JBE U3 TPEX, OCTAIIbHBIE — HA BBICOKOM YPOBHE;

- BBICOKUM ypOBEHb: Ha BBICOKOM YpPOBHE C(HOPMHUPOBAHBI BCE COCTABJISIONIME
KOMIICTCHITHI.

4.2 Bonipocsl K 3K3aMeHy U IpUMep IK3aMEHAIIHOHHOT0 Omiera

Bonpocsl k 3xk3aMeny.
Teopernyeckas 4acThb.

1. Yto Takoe ymaphbiii Tok? Kakue yciioBusi ero BOZHHMKHOBEHUS? BekTopHas
JayarpaMMma A OCHHAJIIIOrpaMMa I YCIOBUM BO3HUKHOBEHHUS YAPHOTO TOKA.

2. Yto Takoe ymapHslii TOK? Kakue ynponiaromue yciuoBusi IPUHUMAKOT JJISL €T0
onpenesieHus? BexkrtopHas auarpamMma M OCHMJIIOTpaMMa Ui YIPOIIEHHBIX YCIOBUU
ONPENEIICHNS YIapHOTO TOKA.

3. Oxapakrepusyite puznueckre npouecchl, KOTOPble BOZHUKAIOT B CHHXPOHHOM
MalIgHe npH BHe3arnHoM TpexdaszHom K3 Ha BrIBOJaxX.

4. YcranopuBmmiica pexuMm K3. @usndeckas kaptrHa npouecca. OnpeneneHue
napaMmeTpoB, xapakrepusytommx CI' B ycraHoBuBlIeMcs pexume Tpexdaznoro K3.
CxeMbl 3aMeNIeHUs U BEKTOPHAs JuarpaMmma.

5. BnusHue u npuOnrXeHHBIH ydeT Harpy3kd B yCTaHOBHBIIEMcs pexume K3.
Pacuer ToxoB K3 mpu OTCYTCTBHMM aBTOMAaTHYECKOI'O PETYJIUPOBAHWUU BO30YXKIECHUS
(APB).

6. Bnusiaue u yuer neiicteust APB B ycranoBuBmiemcs pexume K3. Kpurnue-
CKHMI TOK M KpUTHYECKHE peakTUBHOCTH. Pacuer ycraHoBuBmierocs toka K3 B cxeme
IIPU HAJIMYUU HECKOJIbKUX UCTOYHHKOB MMATAHUS.

7. IlpyHUMN COXpaHEHUsI UCXOIHOIO NMOTOKOCLEIUIEHUs. bajlaHC MarHUTHBIX I10-
TokOB CI' B HOpMaJIbHOM pPE&XHME M B HadalbHbII MOMEHT Tpexdasznoro K3. dusnue-
CKHE MPOLECCHl B HAYAJIbHBIM MOMEHT K3.

8. Ilepexomubie DJIC n unayktuBHOocTH CI'. Cxema 3aMenieHUs] U BEKTOPHAs
nuarpamma CI' 6e3 nemn@epHbIx 0OMOTOK B Ha4aJIbHbIII MOMEHT.
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9. Ceepxnepexoansie I/IC n unayktuBHocty CI'. Cxema 3aMmelleHust U BEKTOp-
Has auarpamma CI' ¢ gemndepHbIMU 0OMOTKaMU B Ha4allbHbI MOMEHT. OnpejieneHue
nepexoHor u ceepxnepexonHod DJ[C u3 BEKTOPHOW IuUarpaMMbl JOABAPUHHOIO pe-
KUMa.

10. Xapakrepuctuka apurareneil 1 00001eHHON KOMILIEKCHON Harpy3ku. Omnpe-
JIEJIEHE Ha4YaJIbHOTO 3HAYEHUS MEPUOINYECKON COCTABISAIONIECH TOKA.

11. Haznauenue HopcupoBKU BO30OYKIEHUS U TallICHUS 3JIEKTPOMArHUTHOIO TO-
ns1. [lepexoanbie mpouecchl Mpu BKIOYEHUH 0OMOTKH BO30yxkAeHUs CI' Ha mOCTOSITHHOE
HaIpsHKEHUE.

12. Tammenue mosst myTeM NepeKiIioueHus 0OMOTKM BO30YKICHHS Ha TIOCTOSTHHOE
pa3psiIHOE AKTUBHOE CONPOTUBJICHUE.

13. Tammenue mossi ¢ MOMOIIBIO Ayroracsiieil pemerkd. Bnusaue aemndepHbix
0OMOTOK Ha Ipolecchl pu HOPCUPOBKHU BO30YKIECHUS U FAIEHUU 3JIEKTPOMATHUTHOTO
OJISL.

14. dusnyeckas kapThHa Tpolecca mpu BHezanmHoM Tpexdasznom K3 CI' 6e3
neMIIpepHbIX 0OMOTOK.

15. Busisnue APB Ha nepexoaHbie npoueccsl pu BHe3amHoM K3.

16. OcuunmiorpamMmma TOKOB B pPOTOpPE CHUHXPOHHOM MaluHbl 0€3 aeMngepHbIX
ooMoTok npu BHe3anHOM K3. IIpuynHbl BO3HUKHOBEHUS OTIENIBHBIX COCTABIISAIOLINUX.

17. OcuusnorpamMmma TOKOB B CTaTOpE CUHXPOHHOM MaIlIMHbI Ipyu BHe3anmHOM K3.
[Tpy4rHBI BO3BHUKHOBEHUS OTAEIBbHBIX COCTABISIOIINX.

18. dusnueckue mpoiecchl TpU HECUMMETPHUHBIX MOBPEKICHUSIX CHHXPOHHON
MalIuHbl U 0COOEHHOCTH UCCIIEI0BAaHNS HECUMMETPUYHBIX PEKUMOB.

19. [IpumeHeHne MeTo/la CUMMETPUYHBIX COCTABISIONIMX K aHAIU3y MEepexo/I-
HBIX [TPOLIECCOB MPU HAPYUIEHUU CUMMETPUH.

20. CompoTuBICHHS Pa3INYHBIX JIEMEHTOB TOKaM OTAEIBHBIX MOCIIEI0BATENb-
HOCTEH.

21. OcHOBHBIE MaTEMaTHYECKUE COOTHOLICHUs, BEKTOPHBIE UarpaMMbl TOKOB U
HaIPsHKEHUH, SMIOPHI HANpsDKeHUH npu ogHodaszHoM K3,

22. OCHOBHBIE MaTEMaTHYECKUE COOTHOLICHUs, BEKTOPHBIE UarpaMMbl TOKOB U
HaIpsHKEHUH, SMIOPHI HANPsHKeHUH npu AByxQazHoMm Ha 3emitto K3,

23. OCHOBHBIE MaTEMaTHYECKUE COOTHOLICHUs, BEKTOPHBIE UarpaMMbl TOKOB U
HaIpsHKEHUH, SMIOPHI HANTpshKkeHu npu aByxdaznom K3.

24. OCHOBHBIE MaTEMAaTUYECKHE COOTHOLIEHUS, BEKTOPHBIE JUArPaMMbl TOKOB U
HaIpPsHKEHUH, SMIOPbl HAPSHKEHUH npy 00pbIBE OJTHOM (has3bl.

25. OCHOBHbIE MaTEMAaTUYECKHE COOTHOLIEHUS, BEKTOPHBIE JUArPaMMbl TOKOB U
HaIpsHKEHUH, SMI0pbl HAPSLKEHUH pu oOphIBe ABYX ¢as.

26. IIpocroe 3aMbIkanue (pa3bl HA 3EMITIO

27. Kopotkue 3aMbIkanus B yctaHoBkax 0 1000 B.

28. KopoTkue 3aMbIKaHUS B ITTMHHBIX JIMHHUSIX JICKTPOIIEPEIaduu.

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

I'OYBIIO «/loHenknii HAUMOHAJIbHBIN TEXHUYECKUH YHUBEPCUTET)

YpoBeHs BhICIIETO MPO(HECCHOHATTLHOTO 00pa30BaHMS: bakanaBpuar
(6ﬁKaIIﬁBpI/IaT, CIICOHUAIINTET, MarHCTpaTypa)
HamnpaBnenue moaroToBKu: 13.03.02 - DnexrposHepreTyka u 3MeKTPOTEXHUKA
(Koz, Ha3BaHUE)
[Tpoduns: DIEKTPOIHEPTETUIYCCKHUE CUCTEMBI M CETH
(Ha3BaHue)
Cemectp: 6 (BeceHHMiN)
VYyeOHas TMCIUILUIMHA: DNEeKTPOMArHUTHBIE TIEPEXOTHBIC TPOIECCHI B AIEKTPUICCKUX CHCTEMAX
BUJIET Ne 1

1.  Yro Takoe ymapubiii Tok? Kakue ycioBus ero BOSHUKHOBeHHUsA? BekTopHas auarpamMmma Jjist yciio-
BHI1 BOBHUKHOBEHHS yIapHOT0 ToKa. OCIMILIOrpaMMa TOKOB.

2. ®usnueckue IpoLecCchl P HECUMMETPUYHBIX MOBPEXKICHUAX CUHXPOHHOW MAIIMHBI U OCOOEHHO-
CTH UCCJICIOBAHNS HECUMMETPUYHBIX PEKUMOB.

3. 3amaua: OnpenenuTh MEPUOANICCKYIO COCTABIISIFONIIYIO ToKa ogHoda3zHoro K3 B MOMEHT BpeMeHHU
t=0,1c.

G 11 W1 GS
(DI, B
T2 >
(&)

G: 100 MBA; Ur=13,8xB; X, =0,24; Ucxoaublii pe:KUM — HOMUHAJIbHASI HArpy3Ka

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

GS: S, =1500MBA

YTBepkaeHO Ha 3aceaHnuy KadeIpbl DJIEKTPUUECKHE CUCTEMBI
(HanMeHOBaHue Kadeapsl TOJHOCTHIO)

[Iporokon Ne ot 2022t

3aB. Kadeapoii ITonkoBHHueHko /1.B.
(moaruce) (®.1.0.)

DK3ameHaTop Jlapun A.M.
(moamuce) (®.1.0.)

KPUTEPUH

OLICHUBAHUA 3K3AMEHALMOHHON padoThI

0 JHUCLHUIUIMHE «DJEKTPOMArHUTHBIE NEPEXOAHBIE IMPOLECCHl B AIEKTPUUYECKUX
cuctemMax» g oOydaronuxcs mo Hanpasienuio 13.03.02 DnexkTpo’HepreTka M
AIIEKTPOTEXHUKA (MTPOMUITB - DIEKTPOIHEPTETUICCKHE CUCTEMBI U CETH)
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dopMa mpoBeeHNs YK3aMeHa — MUChbMEHHAs 1Mo OujieTaM. DK3aMeHAIMOHHBIC OH-
JIETBI COZIEpKaT JIBa TEOPETUUECKUX BOIpoca U OAHY 3anauy. Kaxnapiii TeopeTndeckuit
BOIPOC TpeOyeT KOHKPETHOTo oTBeTa. [Ipu HeoOXoAMMOCTH OTBEYAIOIIUN JOJHKEH CO-
MPOBOXKJATh CBOM OTBETHI MOSICHAIOIMIMMHU PUCYHKAMH (CXEMbl, TUAarpaMMbl, XapakTep
WU3MEHEHHS TapaMeTPOB MEPEXOAHOTO PEKUM, MATEMATUYECKUE COOTHOIIECHUS U JIp.).

Pemenue 3agaun TpeOyIOT IEMOHCTpAIMU MPAKTUYECKUX HABBIKOB, MOJTYYEHHBIX
CTYJICHTOM B XOJI€ IPAKTUYECKUX 3aHATHUH, BBITIOJHEHUS JIa0OpaTOPHBIX PabOT U UH]IU-
BHU1yaJIbHOTO 3aJIaHUS.

[TonHbBIA OTBET HAa TEOPETUUYECKUN BONPOC OLIEHUBAETCS MAKCUMAJIbHBIM OajioM
15 mo mkane ECTS. Ilpu oTCyTCTBUHM MPaBUIBLHOTO OTBETA HA MOCTABICHHBIA BOIPOC
OOyYJarOIINIiCS TIOJTydaeT HOJIb 0aJlIoB.

[Ipu noxacuere 6amioB 3a KaXkAblid BOIIPOC OT MAKCUMAJIbLHOTO KOJMYECTBAa 0aslioB
CHUMAETCH 3a:

- HETIOJTHOE PacKphITHE BoIpoca: 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 MaKCH-
MabHBIM OasioM 20. [Ipu OTCYTCTBUM BBITIOJHEHUS 3a/IlaHUs OOYYAIOIIUICS MOTydaeT
HOJIb 0aJIIOB.

[Ipu noncyere 6anIoB 3a PEIICHUE 33/1a4d OT MAKCUMAJILHOTO KOJM4decTBa Oal-
JIOB CHUMAETCS 3a:

- HETIOJIHOE pernieHue: oT 5 10 15 6amios;

- CYIIECTBEHHBIE OIMOKM 10 X0ay peurenus: oT 10 go 15 6amios;

- MEJIKKE OUIMOKH: OT 2 A0 5 0asioB.

[TonyuenHsle Gajuibl 32 OTBETHI HA BOMPOCHI OUJIETa CYMMUPYIOTCS U C yU4ETOM
pEe3yJbTATOB TEKYIIETO KOHTPOJS pabOThl CTYJIEHTa BBIBOAUTCS UTOrOBas OIlEHKA IO
100-6annbHOM TIKAJIE.

[Tomy4yennas onenka no 100-6a/bHOM TIKajIe OMpeessieT OLEHKY MO rocyaap-
CTBEHHOM mikaie u mkaie ESTS.

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

3aBenyronuii kadgeapoit [TonkoBHuuenko /1.B.

4.3 Kputepuu ouieHMBAHUSA

Texkymuit KOHTPOJIb 3HAHUN CTY/A€HTa OYHON (POPMBI 0OYUEHHSI OCYIIECTBISAETCS
[0 pe3yibTaTaM MPaKTUYECKUX 3aHATHH, J1TaOOpaTOpPHBIX PabOT; CTyAEHTAa 3a0YHOU
dbopmbl 00YUEHHS — 110 pe3ySIbTaTaM BBITIOJIHCHHUSI KOHTPOJIBHOU PabOTHI.

Brimonnenne 1abopaTtopHbIX paboT ¢ 3alUTON OTYETA, BHIOIHEHUE WHANBUAY-
aIbHOTO 3alaHusl (KOHTPOJBHON paboThl), MPEAYCMOTPEHHBIX paboyeil Mmporpammoi
JUCUUTUINHBI, SIBJIETCS HEOOXOIUMBIM YCIOBHEM JIOMYCKA CTYACHTA K SK3aMEHY.

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 KOHTPOJIA Bo3MoxHOE KOJITMYECTBO HpI/IMC‘IaHI/Ie
OanoB
Jlnst ctyneHToB 0uHOM (OpMBI 00YUCHUS
3a,uaHHe BBITIOJIHCHO IIPABUJIBHO, PCHICHUA

2 000CHOBAHBI, IPUBECH aHAIN3 MTOIYIEHHOTO
Otuér mo mnabopatop- pe3yibTara
HOH pabote 3ajaHKe BBIIIOJIHEHO B LEJIOM IPAaBUIIBHO,

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

Hroro mo sadboparop-
HBIM paboTram (Mak-
CHMAJTbHO  BO3MOXK-
HOE)

N3 pacuéra 17 ayauTOpHBIX 3aHATHH A
34 poBeaeHUs TabopaTopHbIX padboT. OneHnBa-
eTCsl KaKJI0€ 3aHsTHE.

IlonHbIle apryMEHTHPOBAaHHBIE OTBETHI HA I10-
CTaBJICHHBIE BOIIPOCHI
2 Henosnoe packpsITHE BOIIPOCOB

KoutpoabHbie omnpo- 4
ChbI HA JIEKIUAX

HT1oro mo KOHTPOJIb-

N3 pacuéra npoBenenus 4-x OmnpocoB 1o 4-m
HBIM  ONpPOCaM  Ha

16 paccmarpuBaeMbiM  TemaM.  OlieHUBaeTcs

JEKIUAX (Makcu- o
KQKIBIA OTPOC.
MaJIbHO BO3MOSKHOE)
HUTOI'O: 50 MaxkcuMalbEHO BO3MOXKHOE
Jls ctynienToB 3a0uHOM (hopMbl OOyUeHUs
[Ipyn BBIMOMHEHWU 3aJaHUsI TPUHATHI TIpa-
BUJIbHBIC DCIICHUS, H3JI0KEHUE Marepualia
Brimonnenue KOH- 50

apryMeHTHPOBAaHHOE, TOCJeI0BaTeNbHOE, pa-
6ota odopmiieHa 6e3 3amedaHuit
3a/iaHue BBIMOJIHEHO B 1I€JIOM MPABHIBHO, HO

TPOJILHOW PabOTh! (MH-
IVBHUIyaTbHOTO  3aj1a-

HUS
) 30 pelIeHusT He Bcerja O0OOCHOBAHBI, MMEIOTCS
3aMevaHus 1o 0(hOPMIICHHIO.
HUTOI'O: 50 MaxkcuMalbEHO BO3MOXKHOE

IIpomexyTouHasi aTTecTalus MO pe3yJbTaTaM OCBOCHHUS TUCIUIUIMHBI B CE-
MecTpe IpOBOAUTCA B pOpMe ceMecTpoBOro sk3ameHa. @opma nmpoBeeHHs dK3aMEHa —
NUChMEHHAsI. DK3aMEHAIIMOHHBINA OMJIET BKIIIOYAET B ce0sl JBa TEOPETUUECKHUX BOMPOCa,
KX U3 KOTOPBIX TpeOyeT KOHKPETHOTO OTBETa, W MpakThdeckoe 3amaHue. [lpu
OLICHWBAaHWU CTYJEHTa Ha dSK3aMEHE MpernojiaBaTelb PYKOBOJCTBYETCS KPUTEPHUSIMH,
IpUBEICHHBIMU B TabnuLe 2.

MaxkcruManabHOE KOJIMYeCTBO OAJIOB 32 OTBET HAa BOIPOC IK3aMEHAI[MOHHOTO OU-
JieTa 3aCYUTHIBAETCS CTYACHTY B CIy4yae, €CIM OTBET MOATBEP)KIAET BJIaJCHUE CTYJICH-
TOM 3HAHUSMHU B TIOJTHOM 0OBbeMe y4eOHOM MpOorpaMMbl, MaTepUai U3JI0KEH B JIOTHYE-
CKOM MOCJIeI0BaTEIbHOCTU C BBIIECJICHUEM IJIaBHOTO, COJAEPKUT TOUHbIE (POPMYIUPOB-
KH, CONPOBOXKIAETCS MIUTIOCTPUPYIOIIMMHU CXEMaMU U pUCYHKamH (Tpu HEOOXOIUMO-
CTH).

B cnyuae, ecniu oTBET Ha BOMPOC HE B MOJHOW Mepe OTBEUaET MPUBEICHHBIM Tpe-
OOBaHUSM, CTYJIEHTY 3aCUMTHIBAETCS MEHBIIIEe KOJIMUYECTBO OAUIOB B COOTBETCTBUU C
BBIIICTIPUBEACHHBIMU KpUTepusiMu. [Ipu oTCyTCTBMM MpaBUILHOTO OTBETA HAa MOCTAB-
JICHHBIH BOMPOC CTYAEHT noiy4aer 0 6aios.
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Tabmuia 2 — Pacipenenenne 6amioB M0 CEMECTPOBOMY IK3aMEHY

MaxkcumansHO
®opMa KOHTPOJIA
BO3MO’KHOE KOJMYECTBO 0aJNIOB

BoIpoc 1 15

OTBeT Ha BOMPOCHI dK3aMEHa-
BOIIPOC 2 15

LIUOHHOTO OMiIeTa

MIPAKTUYECKOE 3a/IaHHE 20
HUTOI'O: 50

HToroBas oneHka onpeenseTcss MyTeM CyMMHUPOBAHMS KOJMYECTBA OAIITIOB 110
pe3ynbTaTaM TEKYIIETO KOHTPOJIS U KOJUYECTBA OAJUTOB IO Pe3yJIbTaTaM CEMECTPOBOTO
sk3aMeHa. MaKcuMaJIbHO BO3MOKHOE KoanuecTBo 0ay1oB — 100.

[Toy4yennas orenka mo 100-0ayIpHOM MIKane ONMpeAeNsieT OIEHKY M0 Tocyaap-
crBenHoM mkaie u mkane ECTS:

Cymma 6aminoB Ornenka Orenka
no 100-0anpHOM HIKane no mkane ECTS 110 FOCY/IApCTBEHHOM LIKase
90-100 A OTnanaHO
80-89 B X
75-79 C opotio
70-74 D y
60-69 E JTOBJIETBOPUTEITHHO
35-59 F He
0-34 =) YIIOBJICTBOPUTEILHO

* — ¢ 00s13aTEIbHBIM MMOBTOPHBIM H3YUCHUCM OUCHUILIJINHBI.

4.4 IIpuMep TeKyLIero onpoca Ha NPAKTHYECKUX (CEMUHAPCKMX) 3aHATHSAX U
J1a0opaTopHbIX padoTax

Ha npumepe TeMbl «AHanU3 MepexoHbIX MPOIECCOB B MPOCTEMIel Tpexda3Hoi
Henm».

1. KakoBbI OCHOBHBIE pacU€THbIE JOMYIICHUS U LEIU UX IPUMEHEHUS?

2. Uto mipeacTaBisieT co0oii nmpocTeiiias TpexdasHast dJeKTpudecKas 1ernb?

3. YUTo mOHUMAIOT TO/I UCTOYHHUKOM O€CKOHEUYHON MOIIHOCTH?

4 B Kakux Ciy4asX MOYHO CUUTAaTh PEajibHbI MCTOYHUK MUTAHUS UCTOYHHUKOM
OECKOHEYHOW MOIITHOCTH?

5. Kak onpenenuTh 3JeKTPOMArHUTHYIO TTOCTOSTHHYIO BPEMEHHU aneproInueCcKoro
TOKa T, aHaJIUTUYECKH U rpapuyueckn?

6. UTo Takoe nepuoauyeckas CoCTaBIISIoNIas nepexoqHoro Toka K3?

7. IlpyurHa BOZHUKHOBEHHMS anepuoandeckoro toka K3.

8. UTo Takoe yaapHbIil TOK KOPOTKOTO 3aMbIKAHUS ?

9. Ot kakux ($aKTOPOB U KAaKUM 0O0pa30M 3aBUCUT BEJITMUMHA YIAPHOTO TOKA?
10. Yto orobpaxaet yaapHsiii kodpdurment? OT 4ero oH 3aBUCUT?

11. Yto Ttakoe ¢aza BKIIOYEHUS U KaK OHA BJIMSET HA BEJIMUMHY yIapHOTO TOKa?
12. IIpn KakuX yCIOBUSAX BOZHUKAET YAAPHBIN TOK?
13. IIpu kakux yCIOBUSX ONPENEIIAIOT YIAPHBINA TOK B IPAKTUYECKUX pacueTax?
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4.5 KypcoBoe npoeKTHpOBaHHe

[Ipu onieHMBaHUU pE3yJIHTATOB KYpPCOBOM pacueTHOM pabOThl pyKOBOJICTBYIOTCS
CJIEIYIOUIUM pacIipeieIeHHeM MaKCHUMaJbHO BO3MOXXHOI'O KOJIMYECTBa OAJIOB MO OC-
HOBHBIM pazjiesiaM paboThI:

Ne HanmenoBanue pasnena MakcumanbHO BO3MOXKHOE
n/n KOJIMYECTBO 0aJsIOB
1 dopmynupoBaHue LeNH, 337ad U pa3paboTKa METOJUKHU 20
BBINIOJITHEHUS MCCIIE0OBAHUH.
2 OO6ocHoBaHME U pa3pabOTKa MaTeMAaTUYECKHX MOJAEIEeH B
BUJIE CXEM 3aMEILIEHUS OTAEIBHBIX I10CJIEI0BATEIbHOCTEN 40

AJIg pacdyeTa U UCCICAOBAHHA 3JICKTPOMArHUTHBIX IIEPEXOI-
HBIX ITPOLCCCOB B 3JICKTpH‘-IGCKOI>i CUCTEMC.

3 IIpoBenenre pacueToB W KCCIEAOBaHUN, HAINPaBJICHHBIX 20
Ha pEIICHHE MOCTABJICHHBIX B pa0oTe 3a1a4.
4 AHanu3 NoJIy4eHHBIX pe3ynbTaToB. DOpMyIHpOBaHUE pe-
KOMEHJAIUH 110 orpaHI/queHmo Y KOOpAMHALMHU YPOBHEHN TO- 20
KOB KOPOTKHMX 3aMbIKaHUH.
HUTOIro 100

OueHuBaHue paszena IPOU3BOIUTCA UCXOS U3 CIETYIOUIETO:

— TpaBWIbHAs U apryMEHTHUPOBAaHHAs METOAMKa HUccienoBaHuid. Mcmonb3zoBaHue
COBPEMEHHOI0 MPOTPAMMHOI0 OOecrneueHuss U anpoOUpPOBAHHBIX METOAOB pacyeTa
AIIEKTPOMATrHUTHBIX MEPEXOIHBIX MpoueccoB. [1oHOTa pellleHHbIX 3aaHuil, JIOTHYECKU
c(opMyJIMPOBAHHBIE BBIBOABI U PEKOMEHAAIMU, KauyeCTBEHHOE O(GOpPMIICHHE MOSICHU-
TEJIbHOM 3aMMCKU — MAKCUMAJIbHO BO3MOKHO KOJIMUECTBO OaJlIoB;

— HeIOCTaTOYHO 000CHOBaHA METOAMKa uccienoBanuil. Hemonnoe pemenue 3anad,
COOTBETCTBYIOIMX IOJYYEHHOMY 3aAaHuio. He nocTtaTouyHo mociienoBaTenbHbIE U JIO-
rM4ecKu CHOPMYIMPOBAHHBIE BBIBOABI U pekoMeHAaluu. MMeroTcs 3amMedaHus 1o
0(OpMIICHUIO TIOSICHUTENIbHOU 3anmucku — OoT 0,6 10 0,85 0T MakCUMalbHO BO3MOKHOT'O
KOJIMYeCTBa 0aNIoB;

— OTCYTCTBYET METOAMKa uccienoBaHuii. HeyMeHre BBINOJHUTH pacyeT i Npu-
HSTHUS PEIICHUS O BIUSHUU PAa3IMYHBIX ()aKTOPOB HA 3HAYCHUS TOKOB KOPOTKUX 3aMbl-
KaHWUM B DJIEKTPUYIECKON CUCTEME — HOJIb OaJIIOB.

B pesynpraTe cymmupoBaHUsT HaOpaHHBIX MO pasjesiaM 0ajuioB PYKOBOJHTEIb
KypCOBOIl paboThI onpeAesnseT MpelIBapUTeIbHyI0 HTOTOBYIO OLIEHKY U OCYIIECTBIISIET
JIOTIYCK K 3amure padotsl. K 3ammTe 1omyckaroTcs CTyIAeHTbl, HaOpaBiiue He MeHee 60
6annoB. B mpoTuBHOM ciiyuae paboTa BO3BpaiaeTcs Ha JOpaOoTKy.

[IpeaBapuTenbHast OLEHKA MOXKET OBbITh U3MEHEHA [0 pe3yJbTaTaM 3allUuThl Kyp-
COBOI pabOThI Mepe]l KOMUCCUEN, HAa3HAYaeMOM U3 YKCIIa MpenoaaBaTeneid Kageaphl.
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7/ MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCIHUIIJIMHBI

7.1 JIeKIHOHHBbIE 3aHATHS:

1. YueOnas nabopatopust Ne8.509, yueOHbIi KopIiyCc 8, JJIsl MPOBEACHUS 3aHATUN
JICKIIMOHHOTO THIIA, TAOOPATOPHOTO THITA, TPYIIIOBBIX U WHIWBHUIYyAIbHBIX KOHCYJIbTa-
Ui, TEKYIIEro KOHTPOJS U MPOMEXKYTOUYHON aTTecTanuu (MyJIbTUMEANIHOE 000pymI0-
Banue: C II-1100 (OC - Windows XP Professional x86 (akamemuueckas moamucka
DreamSparkPremium), LibreOffice 3.3.0.4 (OecmmatHast Bepcus), SMathStudio-0.98
(OecrimaTHast BepcHsi), MyJIbTUMEIUNUHBIN MPOCKTOP, SKPaH; CHEIUATN3UPOBaHHAS Me-
Oenb: MOCKa ayJIWTOpPHAs, CTOJBI ayJUTOPHBIC, CTYJIbsl yUCHUYECKHE; TEMOHCTPAIIMOH-
HBIE CTCH/]IbI U TJIAKaThI).
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7.2 llpakTHyecKne 3aHATHUS:

2. Yyebnas nabopatopus Ne8.509, yueOHblil Kopiryc 8, 1 MPOBEICHUS 3aHITHIMA
JIEKIIMOHHOTO THUIIA, TAOOPATOPHOIO THIA, TPYMIIOBBIX U UHJMBUIYAIbHBIX KOHCYJIbTa-
UH, TEKYIIEro KOHTPOJISI U MPOMEXKYTOUHOM arTecTaluu (MyJlIbTUMEANITHOE 000pyao-
Banue: C II-1100 (OC - Windows XP Professional x86 (akamemuueckas MOJIMHUCKA
DreamSparkPremium), LibreOffice 3.3.0.4 (OecmmatHast Bepcusi), SMathStudio-0.98
(OecrmaTHast BepcHsi), MyJIbTUMEIUNUHBIN MPOEKTOP, KpaH; CHEIUaIM3UpOBaHHAs Me-
Oenb: MOCKa ayJIWTOpHAs, CTOJBI ayJUTOPHBIC, CTYJIbsl YUCHUUYECKHE, TEMOHCTPAIMOH-
HBIC CTCH]IBI M TIJIAKATHI).

7.3 JlabopaTopHbie padoThbI:

3. Mucmneinbiii kmacc Ne8.512a, yueOHbIN KOpIyc 8, Iy MPOBEIEHUS JIabopaTop-
HBIX 3aHATHHA, TPYIITOBBIX M MHINBUIYATBHBIX KOHCYIBTAIIUHN (MYJIBTUMEIUHHOE 000PYI0-
Banue: komnbioTepel  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
(akamemuueckast moanucka DreamSparkPremium), LibreOffice 3.3.0.4 (Gecrathnas Bep-
cus), SMathStudio-0.98 (Gecrmatnas Bepcusi), Mathcad Express (6ecrutatHas Bepcus),
LibraCAD 2.1 (Gecrnmarnas nuuensusi), FreeMat (Oecrutatnas munensus) Digsilent
PowerFactory 14.0 (nuiensus), mouutopsl TFT-17°, MynbTUMETUITHBINA IPOEKTOP, PKPAH;
CHeUATM3UPOBaHHAsL MEOEIIb: TIO0CKa MEPEIBUKHASL, CTOJIbI ayJUTOPHBIE, CTYJIbsl YUCHUYE-
CKHE).

7.4 CamocrosiTesibHas padora:

4. TlometeHust i CaMOCTOSITEIBHOM PabOThI C BO3ZMOXKHOCTBIO MOAKITIOUEHUS K
cetu "HHTepHer" U oOecrnieyeHMEM JOCTyna B JJIEKTPOHHYIO HWH(OPMALMOHHO-
o0pa3oBaTeNbHYIO Cpely OpraHU3allui: YUTaJIbHbIC 3aibl, yueOHble kopiyca 2,3 (Kowm-
MBIOTEPHAs TEXHUKA C BOBMOKHOCTBIO MOAKIIOUEHUs K cetu «HTepHeT» u obecredeHu-
€M JI0CTyNa B 3JIEKTPOHHYIO0 HH(pOpMaImoHHO-o0pa3oBarensuyto cpeay (QMOC JIOH-
HTY) u snextponno-6ubmmoreunyto cucremy (3bC [PRbooks), a Takike BO3MOKHOCTHIO
WHINBUAYAIBHOTO HEOTPaHMYEHHOTO jJocTyma odydarommxcs B 9bC u OUOC nocpen-
ctBoM Wi-Fi ¢ mepcoHanbHbIx MOOMIBHBIX ycTpoictB. OC- Microsoft Windows 7,
OpenOffice 2.0.3 - obmectBennas munen3uss MPL 2.0, Grub loader for ALT Linux -
munieHsust GNU LGPL v3, Mozilla Firefox - mumnensmss MPL2.0, Moodle (Modular
Object-Oriented Dynamic Learning Environment) - munensus GNU GPL).



