MUHUCTEPCTBO OBPA3ZOBAHUS U HAYKHU
JIOHELIKOU HAPOJUHOM PECIYBJIMKA
'OCYJIAPCTBEHHOE OBPA3OBATEJILHOE YUPEXJIEHUE
BBICIHIEI'O ITPOOECCUOHAJIEHOI'O OBPA3OBAHUS

fﬂ —  A.A. Kapako3os
(MOANKes)

280 0P/ » a{4¢)gz;? 12023 ropna

PABOYAS ITPOI'PAMMA JUCHUIIJIMHBI
b1.B.20 DneKkTpoMarHuTHbIE EPEXOAHbIE MPOIIECChHI

(KOZ ¥ HaNMEHOBAaHHE JUCIUIUINHEI COTIaCHO Y4eOHOMY ILIaHy)

13.03.02 - DiyieKTpOIHEPreTHKA U DIIEKTPOTEXHHUKA

(KO ¥ HAMMEHOBAHKE HATIPABJICHHUS / CICLHATBHOCTH)

DIESKTPpUYECKUE CTAHIIMH, DHEPrOoyCTAaHOBKHU Ha
OCHOBE BO300OHOBJIIEMBIX HCTOYHHKOB OQHCPIrun

(ranMeHoOBaHME PO / MATHCTEPCKOI ITPOrpaMMEI / CHIEIHATN3AINH)

HaHpaBJIGHI/Ie IIOATOTOBKH.

HamnpasneHHnocts (po¢uiib):

OakasaBpuar

[Iporpamma:

(baxamaBpHaT, MarucTpaTypa, CIleIuaInuTeT)

dopma oOydeHUS: O4YHas, 3a04YHas

(ouHast, 3a04HasA, OUHO-3a0YHAs)

®dopma oOydeHus Ounas 3aouHas
Cemectp 6 7
OO61mast Tpy10EMKOCTBH B 3.€./9acax 5/180 5/180
KonrtakTHas padoTta (4ac.), B TOM 4HCIIe 74 24
JeKIuH (Jac.) 51 8
nabopatopHbie paboThI (Yac.) 17 4
MpaKTUYECKHUE (CEMUHAPCKUE) 3aHITHS (4ac.) . 4
CamocTosiTenpHas padoTa (4Jac.), B TOM YUCTIe 70 138
KypCOBOM MpoeKT (paboTa) (cemecTp/dac.) 6/27 7127
KonTtpoms (3x3aMeH, yac./3a4€T) JKIAMEH | JK3AMEH
’ (36) (18)

Jonenk, 2023 r.




Paboyast mporpaMma JUCHUILIUHBI « DIEKTPOMArHUTHBIE MEPEXOAHbIE MPOIECChl» CO-
CTaBJiCHa B COOTBETCTBUU C Yy4YE€OHBIMU IUTAHAMU IO HANPABIICHUIO MOJITOTOBKU
13.03.02 «DnexTpo’HepreTuka U 3MEKTPOTEXHUKAY (Mpoduib «DNEKTPUUYECKUE CTaH-
U», «HEPrOyCTAaHOBKM HA OCHOBE BO300OHOBISIEMBIX WCTOYHHUKOB JHEPTHUI) IS
2023 roga mpuéMa 1o O4YHOM U 3a04HOI hopMaM OO0yUEHUS.

Cocrasurens:

noueHt kadeapsl e
2

«INEKTPHYECKHE CHCTEMBI», K.T.H., ouent 2/~ /- FHONKOBHHYEHKO JL.B.

(nomcs)

"4

Pabouas nporpaMMa paccMOTPEeHAa W NPHHNTA Ha 3acenanud Kadeaps «Jnek-
TPHYECKHE CHCTEMBI». :
[Mporokon ot « U #» o, 20£3Tona Ne_ &S

: 7
3aseaytoumii kadenpoir— 7224 — [lonkosunvenko /1L.B.
¢ (noammcs) (®.H.0.)

Pabouyas mporpamMa cor;iacoBaHa ¢ Bbiyckawomeii kadeapoit «DiexTpude-
CKH€ CTaHIIUN.

Iporokonor « /Y » P2 2023 roga Ne <
3aBeayromuii kadeapoii —f C.H. Txauenko
(nounuc'b)

PaGouast mporpamma ogoopeHa yqéﬁﬂo-MeTozlnquKoi‘l xomuccueii ['OYBIIO

«louHTY»no nanpasnenuto noarotoBku 13.03.02 «DnexTposHepreTrka U 3J1€KTPO-
TEXHHUKAY.

[Tpotokon oT « A2 » O3 2023 roma Ne 3
[Ipencenarenn r:,{% 2 C.H. Txauenko
(ﬂOIlrl'HCb)

Pabouas mporpamma npoasiena s 20 rojia mpuéMa Ha 3acelanuu Kadeapbl
«DNEKTPUYECKUE CUCTEMBI».

[TpoTokon oT « » 20 roma Ne

3aBemyromuii kaheapon

(moammce) (®.1.0.)

PaGouas nporpamma npoasena st 20 roga npuéma Ha 3aceaHuu Kadenpsl
«IJEKTPUUECKUE CUCTEMBDY.

[TpoTokon oT « » 20 roma Ne

3aBeayromuii kadeapon

(monnuce) (®.11.0.)



Pabouas nmporpamma npoasieHa s 20

«INEKTPUUECKUE CUCTEMBDY.
[IpoTokoi oT « »

roja npuéma Ha 3aceTaHnuu Kadeapbl

20 roga Ne

3aBenyromuii kaheapon

(moamucs)

Pabouas nporpamma npoasiena s 20

«DNEKTPUUECKUE CUCTEMBDY.
[IpoTtokoi oT « »

(©.11.0.)
rojia mpuéMa Ha 3acelanuu Kadeapbl

20 romaNe

3aBeayromuii kadeapon

(moamnucs)

PaGouast mporpamma nmpoasiena s 20

«IJEKTPUUECKUE CUCTEMBDY.
[TIpoTokoi oT « »

(©.11.0.)
rojia mpuéMa Ha 3acelaHuy Kadeapbl

20 roga Ne

3aBenyromuii kadeapoi

(Toammck)

Pabouas nporpamma npoasiena s 20

«DNMEKTPUUECKUE CUCTEMBDY.
[IpoTokon oT « »

(®.1.0.)
rojia mpuéMa Ha 3acelanuu Kadeapbl

20 roga Ne

3aBenyromuii kaheapon

(moamuce)

PaGouast mporpamma npoasiena s 20

«INEKTPUUECKUE CUCTEMBDY.
IIporokoi oT « »

(©.11.0.)
rojia mpuéMa Ha 3acelaHuH Kadeapbl

20 romalNe

3aBenyrouii kadenpoit

(moamnuce)

Pabouas mporpamma npoasiena s 20

«QNEKTPUYECKUE CUCTEMBD».
IIporokoi oT « »

(©.1.0.)
rojia mpuémMa Ha 3acelanuu Kadeapbl

20 roga Ne

3aBenyrouii kadenpoit

(monnuce)

(®.11.0.)



1 OBBEKT, HEJIb 1 3AJIAYX OCBOEHUSA ITUCHUIIJIMHBI

3HauYeHHUE JUCUUIUIMHBI "DIEKTPOMATHUTHBIE MEPEXOHBIE MPOLECCH" B pelle-
HUM 00X HAPOJHOXO3SAMCTBEHHBIX 337a4 3aKII0YaeTCa B TOM, UTO OHA OyIeT OKa3bl-
BaTh COJACWCTBHUE HE TOJBKO JJIA MOBBIIMICHUS HAIEKHOCTH (DYHKIMOHUPOBAHUS IJICK-
TPUYECKUX CUCTEM B JUHAMUYECKUX PEXKHMaX B COOTBETCTBUU C ONPEICICHHBIMU Mpa-
BUJIAMH, HO TaKkke M (POPMUPOBAHUIO CAMBIX MPABUJI U CTPATETHid, KOTOPbIE 0Oecreyu-
BAIOT YCIIENIHOCTb JICUCTBUM.

Heabio AUCHUNIMHBI ABIISIETCS: POPMUPOBAHUE Y CTY/ICHTOB 3HAHUNU U YMEHUN
10 TEOPETUYECKUM OCHOBaM, METOJIAM U JITOPUTMAaM PACYETOB MEPEXOMHBIX IIPOLEC-
COB, BO3HUKAIOIIMX IIPU U3MEHEHUU BJIEKTPOMATrHUTHOTO COCTOSIHUS DJIEMEHTOB JJICK-
TPOIHEPTETUUECKON CUCTEMBI, BBI3BAHHOI'O KOPOTKUMH 3aMbIKaHUSMU, OOphIBAMH IIPO-
BOJIOB, CJIOKHBIMHU TOBPEXIECHUSAMHU, (GOPCUPOBKON BO30YKIECHHSI T€HEPATOPOB U JIp.
IPUYMHAMU, 2 TAKKE 3HAKOMCTBO CO CIOCO0AMU M CPEICTBAMH, C TTOMOILBIO KOTOPBIX
MOYHO YIIPABJISITh NEPEXOIHBIMHA IPOLECCAMU, IPUAABAS UM JKEIIAEMBIN XapaKTeD.

B pesynbrare 0CBOEHUS JUCHHAIUIMHBI CTYAEHT JOJKEH:

3HATH:

- IPUYMHBI BO3HUKHOBEHUS 3JIEKTPOMArHUTHBIX MEPEXOHBIX MPOLECCOB, UX (HU-
3MYECKYIO MPUPOJIY U BIHMSIHUE HAa pabOTy AIIEKTPOIHEPTETUYECKON CUCTEMBI,

- OCHOBBI TEOPUH IEKTPOMArHUTHBIX IIEPEXOAHBIX IIPOLIECCOB;

- MAaT€MaTUYECKUE MOJEIIM OCHOBHBIX CWJIOBBIX JJIEMEHTOB JIEKTPUUYECKUX CH-
CTEM;

- METO/IbI pacyera NePEXOIHbIX MMPOLECCOB U METOABI X aHAJIN3A C IPUMEHEHHU-
€M COBPEMEHHOI'0 MaTeMaTU4YECKOI0 anmnapara;

- METOJbI M AJITOPUTMBI pacueTa TOKOB IpU K3 1 CII0KHBIX NOBPEKIEHUAX B pas3-
BETBJICHHBIX BBICOKOBOJIBTHBIX CETSX, B PACIPEICIUTEIBHBIX CETIX, CUCTEMAaX DJICK-
TPOCHAOKEHUS U y3JlaX HArpy3kH, a TaKXke JJIMHHBIX JIMHUAX AJIEKTpOIepeaadn mnepe-
MEHHOT'0 TOKa;

- QITOPUTMBI pacyeTa AIEKTPOMArHUTHBIX IMEPEXOIHBIX IPOLIECCOB C YYETOM
JEUCTBHUS PETYISATOPOB BO3OYKICHHS U BIUSIHUS KaYaHUN CUHXPOHHBIX T€HEPATOPOB;

yMeThb:

- (hopmMupoBaTH MaTEMATUUYECKUE MOJIEIU DJIEMEHTOB 3JIEKTPUUECKON CUCTEMBI;

-CTPOUTHh Ha MX OCHOBE COOTBETCTBYIOLIME PACUETHBIE CXEMBl 3aMELICHUS M
ONPEAENATh UX aPAMETPBI;

- BBIOMpATh pallMOHAIIbHBIE METO/IbI pacyeTa, a/IeKBaTHbIE TIOCTAaBJICHHOMN 3aj1aue;

- PaCCYUTHIBATH JIEKTPOMArHUTHBIE MIEPEXOJAHBIE IIPOLIECCHI, IPEXKIE BCETO TOKU
KOPOTKHUX 3aMbIKaHUMH, ¢ Ucniob30BanreM [I19BM;

- YYWTBIBATh IPU pacyeTax CIO0KHbIE B3aMMOWHIYKTUBHBIC CBSI3H, U3MECHEHHUE
kod(ddurmenToB Tpanchopmaiuu TpaHcHOpPMATOPOB, HEIMHEHHBIC XapaKTEPUCTUKHU
AJIIEMEHTOB CXEMBI, BIUSIHIUE 0000IEHHON KOMIUIEKCHOM U IBUTaTEeIbHON HArpy3KH;

- aHAJM3UPOBATh TOJYUYEHHbIE Pe3yJbTaThl U JaBaTh UM COOTBETCTBYIOLIYIO (U-
3UYECKYH0 MHTEPIIPETALIUIO;

- CTPOUTH BEKTOPHBIE TUATPAMMBI U SIIOPBI HANIPSKECHUN;



- IPAKTUYECKU MOAXOAUTH K MH)KEHEPHOW OLICHKE ITOJIYYEHHBIX IIPU IPUHATHIX
JONYIICHUAX U OTPAHUYCHUSIX PE3YyJIbTATOB.

BJIAIETh:

- HaBbIKaMU ()OPMUPOBAHMS MATEMATHUYECKUX MOJIEJICH SJIEMEHTOB AJIEKTpUYUE-
CKOH CHCTEMBI;

- METOJIMKOM pacyeTa TOKOB CHMMETPUYHBIX KOPOTKHUX 3aMbIKAHWM;

- METOIMKOM UCCIEAOBAHUS JIEKTPOMArHUTHBIX MIEPEXOAHBIX MTPOLECCOB MPU
OJTHOKPATHOW MOIIEPEYHON U MTPOAOJIBHON HECUMMETPUH;

- IPUHLMAIIAMH [TIOCTPOEHUS BEKTOPHBIX IUArpaMM M SIIOp HAIPSHKEHUM.

[Tepeuncnennblie pe3ynbTaThl 00YUEHHUs SBIISIOTCS OCHOBOM /1711 (POPMUPOBAHUS
CJIEIYIOIUX KOMIIETCHIIUIM:

- CIIOCOOHOCTh MOJENUPOBATH OOBEKTHI MPO(EeCcCCHOHATBHOMN NEATENBHOCTH C HC-
II0JIb30BAHUEM CTAHJAPTHBIX IMAKETOB U CPEIACTB aBTOMATU3UPOBAHHOIO NPOEKTUPOBA-
uus (I1K-2).

2 MECTO JUCHUIIJIUHBI B OCHOBHOM OEPA3OBATEJIBHOM
IHPOI'PAMME

JucuunirHa OTHOCHUTCA K 4acTH, (POPMHPYEMOM ydaCTHHKaMU O00pa3oBaTeNb-
HbIX oTHOIIeHuM, bioka 1 «/lucuuminnasl (MOAYyK)» y4eOHOrO IJIaHa.

ba3upyercst Ha 3HaHUSAX U YMEHHUSAX, KOTOPbIE CTYIEHT IMpUOOpeN MpU OCBOCHUU
IPEAMIECTBYIOINX TUCHUILINH: «Pusnkay, «TeopeTuueckue OCHOBBI 3IEKTPOTEXHHU-
KI», «DIEKTPUUECKUE MAITUHBD, « DIEKTPUUECKUE CUCTEMBI U CETH.

3HaHUS U YMEHUS, IPUOOPETEHHBIE MTPU OCBOCHUU JIAaHHOM TUCHUILIUHBI, peaslu-
3YIOTCSl CTYACHTOM MpHU BBINOJIHEHUU KypcOBOM paboThl o aucuuriainHe «OCHOBBI pe-
JIEMHOM 3alIUTBl M ABTOMATU3ALMM SHEPrOCHCTEM», KypCOBOI'O IPOEKTa IO JHUCIIH-
IJIMHE «DJIEKTPUYECKAsl YaCTh CTAHIUN U MOACTAHIIUI», U3YUYEHHUH MTOCIEAYIOIINX JKC-
HUTUIMH: «JIEKTPOMEXAHUYECKUE MEPEXOIHBIE MPOLECCH, «OCHOBBI PEICUHON 3al1-
Thl U1 ABTOMATH3aLUU SHEPTOCUCTEM», « DIIEKTPUUYECKASI YaCTh CTAHLIMIA U MOACTAHIIUII,
«IIpoexkTupoBaHUE  BJIEKTPUUYECKUX  CTAHLUUW», TPU  BBIIOJIHEHHUH  HAY4YHO-
UCCJIEI0BATENBCKONW Pa0d0ThI U MPOXOKACHUHN IOCYJaPCTBEHHON UTOTOBOM aTTECTALIMH.

3 CTPYKTYPA U COAEP/KAHUE JUCIHHUIIJINHBI

3.1 Pacnpe):[e.ﬂelme y‘leﬁHbIX 4yacoB 0o TeMaM JUCHMUIILIMHBI 1 BUJAaM 3aHA-

THH
No KonuuecTBo yacoB
T HaumenoBanue tem (ounast/3aouHas popma)
MBI (comepkaTebHBIX MOJTYJICH ) Beero B TOM umcne
Jlekmmm | Tlpakt. | JlaGop. CPC
1 | Beenenue. 3/2 2/0 0/0 0/0 1/2
2 OOume ceneHus 00 >IeKTpomar- 32 210 0/0 0/0 12
HHUTHBIX MIEPEXOTHBIX MPOIIECCaX.
OOmme cBeneHHUsT O KOPOTKHX 3a-
3 | MBIKAQHHSX B DJIEKTPUYECKUX CHCTE- 32 2/0 0/0 0/0 1/2
Max.




TC
MbI

HauMmenoBanune tem
(comepxaTenbHbIX MOJyJIEN)

KonuuecTBo 1acoB
(ounasi/3aounas popma)

Bcero

B ToMm umncie

Jlexkuu

[Tpakr.

Jlabop.

CPC

OO6mue ykazaHusi K COCTaBJICHUIO
pPAcYETHBIX CXEM U BBIUYUCIICHUIO
MapaMeTPOB UX DIIEMEHTOB.

4l7

2/1

0/0

0/0

2/6

[lepexonnple mporeccsl B Hepas-
BETBJICHHOHU Tpex(}a3Hoil nenwu.

8/9

4/1

0/0

2/2

2/6

YpaBHEeHHUSI AJIEKTPOMArHUTHOTO
NEePEeXOAHOTO Ipolecca CHHXPOHHO-
ro reueparopa B auddepeHnanb-
HOW U orepaTopHOU (opme.

6/11

4/0

0/0

0/0

2/11

HavanpHBIE MOMEHT BHE3aIIHOTO
u3MeHeHus pexxnma CM.

6/7

2/1

0/0

2/0

2/6

Y CTaHOBHUBIIMICS PEKUM KOPOTKO-
ro 3ambikanusg CM.

6/7

2/1

0/0

2/0

2/6

[IepexonHble mpouecchl INpU BHE-
3allHOM Tpex(a3HOM KOPOTKOM 3a-
MBIKaHUH.

917

4/1

0/0

2/0

3/6

10

[TepexomHbie Mporecchl Mpu (Gop-
CHUPOBKE BO30YXKJICHUS W Pa3BO3-
Ooyxnenuu CI.

716

4/0

0/0

0/0

3/6

11

[IpakTueckue MeToAbl pacdera To-
KoB Tpex(pas3ubix K3 B CI0KHBIX CHU-
cTemax.

5/9

2/1

0/2

0/0

3/6

12

3aMbIKaHHUA B PaCHpeeUTeNbHBIX
CeTSAX, CHUCTEMax OdJIEKTPOCHa0Xke-
HUS U dJIeKTpoycTaHoBkax a0 1000
B.

4/4

2/0

0/0

0/0

2/4

13

OCHOBHBbIE TIOJOKEHUS TPHU HUCCIe-
JIOBAHUU DJICKTPOMArHUTHBIX Mepe-
XOIHBIX IIPOLIECCOB B  YCIOBUSAX
HapylieHus CUMMETpUM Tpexdas-
HOH IIeTH.

8/11

4/0

0/0

0/0

4/11

14

[TapameTpsl 3I€MEHTOB AJIEKTpHUUE-
CKOM CHCTEMBI I/ TOKOB OTIEIIb-
HEIX nocienoBaTenbHoCTeER. CXeMEI
3aMeIlIeHHUS.

5/6

2/0

0/0

0/0

3/6

15

OpnHoKpaTHas IONEpeYHas HECHM-
METpPHUSL.

11/15

4/1

0/2

3/2

4/10

16

OpnHoKpaTHast NPOJOJbHAs HECUM-
METpPHUSL.

12/10

4/1

0/0

4/0

4/9

17

SJ'ICKTpOMal" HUTHBIC MEPECXOAHBIC
IMPONLECChI MPU CIOKHBIX BUAAX I10-
BPCIKACHUS.

4/6

2/0

0/0

0/0

2/6

18

Cnoco0Bl U CpencTBa OrpaHUYCHUS
¥ KOOpJAWHAIMM ypoBHEW TokoB K3
B AIEKTPOIHEPreTUUECKUX
CUCTEMAX.

716

3/0

0/0

2/0

2/6

KonTakTHas paboTta (IOMOTHUTEIIbHAS)

6/8




No KonuuecTBo 1acoB
T HaumenoBanue tem (ounasi/3aounas popma)
MBI (comepxaTenbHbIX MOJyJIEN) Beero B ToM gncie
Jlekmmum | Tlpakt. | JlaGop. CPC

Kypcosas pabora (poekr) 27/27 27127
WToro no BuaaM 3aHsATHIA 144/162 51/8 0/4 17/4 70/138
Kontpois 36/18

uToro 180

(I)OpMI/IPOBaHl/Ie KOMHeTeHHHﬁ B pe3yjJbTaTe 0CBOCHUA TEM NUCIHUIIJINHBI

TeMbl THCHUIUINHBI, HAlleJICHHbIE HA BBIPA0OTKY
KomMnerenuuu
KOMIIeTCHLMH
[1IK-2 Temsr 1-18
3.2 Jlekuuu

Tema 1. Beenenue.

Conepsxanue Tembl 1. OCHOBHBIE 3a/1a4u Kypca U €ro CBA3b C JIPYTUMU JIUCIIH-
IUIMHAMU. 3HaYeHUe JUCIUIUIMHBI B PEIICHUH OOIIMX HAPOTHOXO3SIICTBEHHBIX 3a/1a4.
Jluteparypa k Teme 1: [1, 2, 3, 4].

Tema 2. O6HII/IG CBCACHM 00 QJICKTPOMAIrHUTHBIX M JJICKTPOMCXAHHUYCCKUX IIC-

PEXOIHBIX MPOIIECCaXx.

Conepxanue Tembl 2. PexuMsbl anekTpuyeckux cucteM. OCOOCHHOCTH DJIEKTPO-
MAarHUTHBIX MEPEXOJHBIX MPOLECCOB, MPUUMHBI UX BOZHUKHOBCHMS. 3HAUEHUS HUCCIIC-
JIOBAaHUW U PACUETOB MEPEXOIHBIX MTPOLECCOB.

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

Tewma 3. O0uiue cBeACHUS O KOPOTKUX 3aMBbIKAHUAX B ANEKTPUUECKUX CUCTEMaX.
Copnepxkanue TemMbl 3. Bunbl, NpUYWHBI U MOCIEACTBUS KOPOTKUX 3aMbIKAHHM.

Ha3naueHus pacueroB KOPOTKHX

3aMbIKaHH, pacueTHble yciaoBUsA. OCHOBHBIE NOIY-

IIEHUsI, IPUHUMAEMBIC [IPH pacueTax KOPOTKUX 3aMBIKAHHIA.
JIuteparypa k Teme 3: [1, 2, 3, 4].

Tema 4. OOuue ykazanusi K COCTAaBICHUIO PACUETHBIX CXEM M BBIUYUCIICHUIO Ta-

pPaMEeTpPOB UX AIIEMEHTOB.

Conepxanue Tembl 4. OnpeseneHue napaMmeTpoB JIEMEHTOB CXEeMbl B a0COJIOT-
HbIX (MMEHOBAHHBIX) U OTHOCUTEIbHBIX eauHuIlax. COCTaBIeHUE PacYETHOM CXEMBI C
TpaHC(hHOPMATOPHBIMU CBS3SIMU U ONIPE/IeNICHUs MapaMeTpoB ee dyeMeHToB. [Ipeodpaso-

BaHHNC PACUCTHBIX CXCM.

Jlutepatypa k Teme 4: [1, 2,

3, 4].

Tema 5. IlepexoiHbIe TTPOIIECCHI B HEPA3BETBICHHOU Tpex(a3HOoM 1eTH.

Conepxaume TeMbl 5.

Tpexdasznoe K3 B Hepa3BEeTBICHHOW aKTHBHO-

HHHYKTHBHOﬁ eIy, HHTEIIOI].ICﬁC?I OT NACAJIbHOI'0O MCTOYHUKA HAIIPSKCHUS C IMTOCTOSH-



HBIMHM aMIUIMTYJOM U 4yacToToi. MI3MEeHEeHHe TOKa M €ro COCTaBISAIOIIMX B (PYHKIUU

BpeMeHHu. Y napHblii ToK K3 u yciioBusi ero Bo3HUKHOBeHUs. [IpuOnmkeHHbI pacuer

nepexoaHoro mnpoiecca tpexdaznoro K3 B c0XxHOM aKTUBHO-UHIYKTUBHOMW IIEMH, BbI-

YUCJICHUE DKBUBAJIECHTHON NOCTOSIHHOM BPEMEHH AIEPUOINYECKON COCTABIISIONICH.
Jlutepatypa k Teme 5: [1, 2, 3, 4].

Tema 6. YpaBHEHUS 3JEKTPOMArHUTHOI'O NEPEXOAHOrO MPOLIECCA CUHXPOHHOTO
reHeparopa B audhepeHIuanb-HON U OTIepaTopHoi Gopme.

Conepxanue tembl 6. OCHOBHBIE JomylleHUs. YpaBHeHHe paBHoBecus J/IC u
NaJIeHU HaNpsHKEeHUs B OOMOTKaxX MalllMH B Tpex(da3HoU cucTeMe HEMOJIBHKHBIX (pa3-
HbeIX koopauHat A, B, C. IlotokocuernieHuss 0OMOTOK. 3aBUCUMOCTh MHAYKTHBHOCTEH
OOMOTOK ¥ B3aUMHBIX MHIYKTUBHOCTEW MAIlIMHBI OT MOJIOKEeHUs poTopa. OO00IIEHHbII
BEKTOp Tpex¢azHoil cucremsl. [lepexon oT nmepemeHHbIX B KoopauHatax A, B, C k ne-
pEeMEHHBIM B KoopauHatax O, (, BpalaroIIuXcsi CO CKOPOCTBIO POTOpa. YpaBHEHHE
[Tapka-I'opeBa B nuddepeHunanbHol U onepatopHor gopMax 3anucu. OnepaTopHbIe
WHAYKTUBHBIE COMPOTHUBIICHUS WU TPOBOAUMOCTU. YaCTOTHBIE XapaKTEPUCTHKU CHH-
XPOHHBIX TEHEPATOPOB.

Jlutepatypa k Teme 6: [1].

Tema 7. HayanpHbII MOMEHT BHE3AIMHOTO U3MeHEHUA pexnuma CM.

Conepxxanue temsl 7. [IpuHIMI COXpaHEHMs] UCXOQHOrO MOTOKocuerieHus. ba-
JIAHC MAarHUTHBIX OTOKOB CI' B HOpMaJbHOM peXUME U Ha4aJIbHBIA MOMEHT Tpexdas-
Horo K3. ®usnueckue npoueccsl B HauainbHbli MOMeHT K3. Ilepexoansie 3/IC u un-
nyktuBHoctu CI'. Cxema 3amenieHusi U BektopHas auarpamma CI' 6e3 pemmdepHbix
00MOTOK B HauanbHbI MOMeHT. Cepxnepexoansie DJIC u unnyktuBHoctu CI'. Cxema
3amerenust U BektopHas nuarpamma CI' ¢ memmndepHbiMu 0OMOTKaMH B HadalbHBIN
MoMeHT. Onpenenenue nepexoqHoil u ceepxnepexoqnoit IJ1C u3 BeKTOpHOU auarpam-
MBI JI0aBapUHUHOr0O peXMMa. XapakTEepUCTHKa ABUTaTesied U 000OIIEHHONW KOMILIEKC-
HOM Harpy3ku. OnpenesieHue Ha4yajJbHOTO 3HAYECHUS TMEPUOJUYECKON COCTaBIISIONICH
TOKA.

Jlutepatypa k Teme 7: [1].

Tema 8. YcTaHOBUBIIMICS PEXUM KOPOTKOTO 3aMblkaHusg CM.

Conepxanue TeMbl 8. dusznyeckas kapTuHa npoiecca. OnpeneseHne mapamer-
poB, xapaktepusyromux CI' B ycranoBuBmiemcs: pexume tpexdasznoro K3. Cxema 3a-
MEIIEHUsI U BEKTOpHas nuarpamma. [IpubmmxeHHsiii yaet Harpysku. Pacuer TokoB K3
IpU OTCYTCTBHUHM aBTOMATHYECKOIO peryiaupoBaHus Bo30yxaenus (APB). Bausuue u
yuet aerictBusi APB. Kputuueckuii TOK U KpUTHYECKHE PEaKTUBHOCTU. PacueT ycraHo-
BuBHIErocs Toka K3 B cxeme npu HAIMYUKM HECKOJIBKUX UCTOUYHUKOB nuTanusi ¢ APB.

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

Tema 9. IlepexonHble mpouecchl MNpU BHE3AMHOM Tpex(}azHOM KOPOTKOM
3aMbIKaHHH.

Conepxanue TeMbl 9. duzudeckas kapTuHa mporiecca npu tpexdaznom K3 Ha
BbIBoJIax CI' 6e3 memmdepHbix 0OMoTOK. OnepaTopHblii MeToa pacdeta TokoB K3 CI'




0e3 nemngepHbIX OOMOTOK. 3aKOHOMEPHOCTM M3MEHEHMsI BO BPEMEHM TOKa,

HanpspkeHuss 1 DJIC reneparopa. CBOOOAHBIE COCTaBIIAIOIIME TOKOB M MOCTOSHHBIE

BpeMeHU HuX 3aTyxaHus. OcCOoOEHHOCTH MEpPEeXOJHBIX MPOILIECCOB B TEHEpaTopax ¢

nemndepubiMu  oOmMoTkamu. Brusnue APB Ha mepexonmnbeie mpouecchl npu K3.

BnusHue kauaHHil reHepaTOpPOB Ha 3JIEKTPOMArHUTHBIE IEPEXOAHBIE TPOLIECCHI.
Jlutrepatypa k Teme 9: [1].

Tema 10. Ilepexoansie mporecchl Ipu GOPCUPOBKE BO3OYKIACHHS M Pa3BO30YK-
neauu CI.

Conepxxanue Tembl 10. Haznauenue dopcupoBaHus BO30YKIECHUS W TalllCHUS
AIIEKTPOMArHUTHOTO MmoJisi. [lepexonHble mponecchl Mpu BKIIOYEHUH 0OMOTKH BO30Y K-
nenust CI' Ha OCTOSIHHOE HanpshKeHue. ['aleHne 3IeKTpOMarauTHOTO MOJIs IyTEM Iie-
peKIItoueHUsT 0OMOTKH BO30YXICHHUSI Ha MOCTOSIHHOE Pa3psAHOE aKTUBHOE COMPOTHB-
nenue. ["ammenue mosst ¢ MOMOIIBIO AYTOracsuux pemerok. Biausaue nemndepHbix 00-
MOTOK Ha MPOLECCHl MPU POPCUPOBAHUMN BO3OYKICHUS U TAICHUH JIEKTPOMATrHUTHOTO
OJISL.

Jlutepatypa k Teme 10: [1].

Tema 11. IlpakTdeckue MeToabl pacyeTa TOKOB TpexdazHbix K3 B CIIOXKHBIX CH-
CTEMAX.

Conepxxanue Tembl 11. [lpubnmkeHHbIN ydeT cucteMbl. Pacder HavalbHOTO
CBEPXIIEPEXOIHOTO U ynapHoro TokoB. Hawanbnbiil Tok K3 ot nBurartenei u 06001meH-
HOM Harpy3kH. [IpakTnueckue MeTonbl pacyeta TOKOB K3 1151 ClI0KHOM 3JIEKTPUYECKON
CHUCTEMBI JUJI TPOU3BOJILHOIO MOMEHTA BpeMEHU. MeTo1 TUITOBBIX KpUBbIX. Pacyer To-
KOB JJIsI IPOU3BOJILHOTO BpeMeHU OT nBurareneil. [lpumenenne [19BM nnsa pacueros
TokoB K3.

JIuteparypa k Teme 11: [1, 5].

Tema 12. 3ambikaHusl B pacnpeleNUTENbHbIX CETAX, CUCTEMAaX 3JIEKTPOCHa0Xe-
HUs U dJeKTpoycTaHoBkax 10 1000 B.

Conepxxanue tembl 12. Ilpoctoe 3ambikanue ¢a3sl Ha 3emii0. OCHOBHbIE
MaTE€MaTUYeCKHE COOTHOILIEHUsA. BekTopHble auarpaMMbl TOKOB W HaIpsSKEHUH.
KommuiekcHas cxema 3amenieHus. OrpaHiYeHHE TOKA 3aMBIKAHHS HA 3€MIIKO. Y CJIOBUS
IIOJIHOM KOMIIEHCAIIMM E€MKOCTHOTO TOKa 3aMbIKaHHWs Ha 3eMJIt0. Pacuer TOKOB B
ycTaHoBKax A0 1kB. Yuer akTMBHBIX M MHIYKTUBHBIX COINPOTHUBIICHHI 3JIEMEHTOB U
KOHTAaKTHBIX coennHeHui K3.

JIuteparypa k Teme 12: [1].

Tema 13. OcHOBHbBIEC TOJIOKEHHUS MPU UCCICAOBAHUU AIEKTPOMATHUTHBIX IMeEpe-
XOJIHBIX MPOIIECCOB B YCIOBUSX HAPYIICHUS CUMMETPHUH Tpexha3HOM IeIH.

Conepxanue TeMbl 13. O0nme ykazaHusi OTHOCUTEIBHO HCCIICIOBAHUS HECUM-
METPUYHBIX peXUMOB. OOpa3oBaHHE BBICIIMX TapMOHMK. [IprMeHeHHe MeTona CHUM-
METPUYHBIX COCTaBIIIONIMX K pacyeTy HECUMMETPHUUYHBIX pexuMoB. Cuctema ypaBHe-
Huit Kupxroda npu HapyIieHUM CUMMETPHH.

Jlutepatypa k Teme 13: [1, 2, 3, 4].
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Tema 14. ITapameTpsl 3J1EMEHTOB AJIEKTPUUYECKOM CUCTEMBI ISl TOKOB OTAEIBHBIX
nocJyenoBaTeabHOCTeH. CXeMbl 3aMEILEHUS.

Conepxanue Tembl 14. [TapaMeTpsl 3JIEKTPUYECKUX MAallMH, 00O0OIEHHON KOM-
IUIEKCHOM HAarpy3Kd TpaHCPOpPMATOPOB, BO3AYIIHBIX U KAOENbHBIX JMHUH, I TOKOB
pa3IMYHBIX MOCcIeA0BaTeNbHOCTEN. COCTAaBIEHHE CXEM 3aMEIIEHUS SJIEKTPUUECKUX CH-
CTEM MpsSMOM, OOpAaTHOM M HYJIEBOW NOCIEN0OBaTEIbHOCTEH. Pacrpenenenne u TpaHc-
dbopMarusi CAMMETPUYHBIX COCTABIISIOMIUX TOKOB U HAMPSIKEHUIA.

Jlutepatypa k Teme 14: [1].

Tema 15. OnHOKpaTHas nonepevyHass HECUMMETPHSL.

Conepsxxanue tembl 15. Ognodasnoe, aByxdaznoe u npyxdazHoe K3 na 3zemito.
IIpenenpHble yCa0BUsA HECUMMETPUU. MaTeMaTudeCKue COOTHOLIEHHUs [l pacyera To-
KOB W HaIlpsDKEHUH B MecTe HecuMMeTpudyHoro K3. BektopHsle auarpaMMbl TOKOB U
HanpspkeHu. [IpaBuio SKBHBaJIEHTHOCTH MHPSIMOM MOCIEAOBATENBHOCTH. KoMruiekc-
HBIE PACUYETHBIE CXEMBI 3aMEIICHMS. DOl HanpskeHUu. CpaBHEHHE TOKOB pas3ivy-
HbIX BUZ0B K3. [IpuMeHeHnEe NpakTHIECKUX METOJOB K pacueTy HeCUMMETpUYHBIX K3.

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

Tema 16. OnHOKpaTHAs MPOAOIBbHAS HECUMMETPHS.

Conepxanue Tembl 16. O6mue ykazanus. [IpenenbHble ycia0BUs HECUMMETPHH.
Pa3peiB ogHOM (as3bl. Pa3peiB 1Byx ¢a3. Marematnyeckue COOTHOLICHUS IJIsl pacyeTa
CUMMETPHUYHBIX COCTABHBIX TOKOB U HAMPSHXKEHUH JUIs1 MECTa MOBPEKIeHUs. BekTopHbIe
JAarpaMMbl TOKOB W HampspkeHud. [IpaBWiIO SKBHBAJEHTHOCTH IPSMOM NOCIENOBA-
TEJIBbHOCTH. DMIOPBI PaCIpeIeICHUS HAIPSHKEHUI OTIEIbHBIX NTOCIEI0BATEIBHOCTEM.

JIuteparypa k Teme 16: [1].

Tema 17. DmeKTpOMAarHUTHBIE NEPEXOIHBIE ITPOLIECCHI IPHU CIOXKHBIX BHIAX
MOBPEXKICHUS.

Conepxanue temsl 17. JlonymeHus, NPpUHAMAEMBbIE TIPU UCCIEA0BAHUN CII0KHBIX
BUJIOB MOBpexaAeHU. OOLMN MyTh pacyera CIOXHBIX MOBpexaAeHuid. [IponsBoHbIe
CXEMbI 3aMEIIEeHUs MPSAMOM MOCie0BaTENbHOCTH. KOMIIEKCHBIE CXEMBbI 3aMEUICHUSI.
KopoTkoe 3ambikaHue C OJHOBPEMEHHBIM OOpbIBOM (a3. J[BOiHBIC 3aMbIKaHMs Ha
3EMUIIO.

JIuteparypa k Teme 17: [1].

Tema 18. CriocoObI U cpecTBa OTPAaHUYCHUS U KOOPAWHAIINKN ypoBHEH TOkoB K3
B AJIEKTPOIHEPIETHUECKUX CHCTEMAX.

Conepxanue Tembl 18. BbIOOp CXeMbI 3IEKTPUUYECKUX COCTUHEHUH 3JeKTpude-
CKOM CHCTEMBbI Ha CTaJMM MPOEKTHUpOBaHUs. Mcnoiap30BaHuE 3JIEKTPOOOOPYIOBAHUS C
MOBBIIIEHHBIM COMPOTUBIIEHHEM. TOKOOIpaHUYMBAIONIEE BIUSHUE KOMMYTAlIMOHHOTO
o0opynoBanusi. Mcnosnb30BaHuE TEXHUUECKUX CPEACTB OrpaHu4eHust TOKOB K3.

Jlutepatypa k Teme 18: [1].
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3.3. IIpakTHyecKkue 3aHATUSA

No O0bem, yac. Jlutepa-
Tema 3aHaTHSA
/1 OYH/3209H Typa
Pacuer Toka Tpexdaznoro K3 s mpou3BoJIbHOIO MOMEHTA
1 0/2 [1,57]
BpPEMEHHU.
5 Pacuer TokoB HecummeTpuuHbIx K3 i HaYampHOTO | TpO- 02 [1,5,7]
U3BOJIBHOIO MOMEHTA BPEMEHH. s
HWrtoro: 0/4
3.4. JIabopaTopHbIe padoThI
No O6bem, vac. | Jlutepa-
Tema paboTsI
/1 OYH/3209H Typa
1 AHaJIM3 3JIEKTPOMArHUTHBIX TMEPEXOTHBIX IPOIIECCOB B IPO- 210 [1, 6]
creiinieM Tpexga3zHou 1enu ’
5 HccnenoBaHue yCTaHOBHBILETOCS peXuMa Tpex(azHOro KO- 210 [1, 6]
POTKOr'0 3aMBIKAHUS '
3 PacueT u ananm3 pexxuma TpexdasHoro KOpOTKOTO 3aMbIKaHHS 2/2 [1, 6]
4 HccnenoBanue BIMSHUS CEKIIMOHUPOBAHUS M PEAKTHPOBAHUS 210 [1, 6]
npu Tpex(a3HbIX KOPOTKHUX 3aMBIKAHUSIX ’
HccnenoBanue BIUSHHUS aBTOMATHYECKOTO PEryJIUPOBaHUS
3) BO30Y)XJICHHSI TIPM BHE3aITHOM KOPOTKOM 3aMbIKAaHHH CHH- 2/0 [1, 6]
XPOHHOTO reHepaTopa
Pacduer n aHanmm3 pe:KxMMOB HECUMMETPHUYHBIX KOPOTKHX 3aMbl-
6 - 3/2 [1, 6]
KaHWil
7 HccnenoBanusi pacnpeieneHusi CHMMETPUYHBIX COCTaBIISIO- 210 [1, 6]
IIMX B 9JEKTPUUECKOM cucTeMe '
8 VccienoBanve 0HOKPATHOW TTPOAOIBLHON HECUMMETPUHN 2/0 [1, 6]
Uroro: 17/4

3.5 CamocTosiTesibHasi paboTa CTy/IeHTa

Ne . OOmbemM, yac.
Buner camocTosTebHOM pabOTHI CTYACHTA
/11 OYH/3204H
1 W3ydenue nekimonHoro marepuana (He menee 50% oT oObeMa JIeKITHil) 30/63
9 [ToaroroBka k mpakTudeckuM 3aHsaTHsIM (He mMeHee 50% oT oObema ayau- 0/20
TOPHBIX MPAKTHYECKHUX 3aHSATUI)
3 [ToaroToBka k saboparopusiM paboram (He Menee 50% oT oObema ayau- 13/28
TOPHBIX JJA0OPATOPHBIX 3aHATHIA)
4 Brimonaenmne kypcoBoro npoekra (36 gacoB) -
5 BrimonmHeHne KypcoBoii paboThl (27 4acoB) 27127127
6 BrinonHnenue WHAMBUYaTbHOTO 3a/1aHus (HE MeHee 9 4acoB) -
HUroro: 70/138

3.6 KypcoBasi paboTa 1 HHAMBHIYAJIbHOE 3a/1aHUE

VY4eOHBIM MJIAHOM B paMKaxX OCBOCHMS AUCUMUIUIMHBI IPETyCMOTPEHO BBIMOJIHE-
HUE CTYJICHTaMH KypCOBOi padoThl.

Tematuka KypcoBoil paboThl CBsi3aHA C HCCIEAOBAHHWEM IOBEICHUS dJIEKTpUYe-
CKHUX CHCTEM IPHU BO3ZHHUKHOBEHWU CUMMETPHUYHBIX U HECUMMETPUYHBIX KOPOTKHX 3a-
MBIKaHUN, OIIEHKOM WX JOMYCTUMOCTH U pa3pabOTKON peKOMEHAAIMI 10 OrpaHuYEeHHUIO
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Y KOOPAUHALMHA YPOBHEN TOKOB KOPOTKUX 3aMbIKAHUM.

3amaun KypcoBOM pabOTHI 3aKIIOYAIOTCS B OMNPEICICHUU 3HAUYEHUW TOKOB U
HaIpPSHDKEHUN TPH KOPOTKUX 3aMBIKAHHUSAX KaK B MECTE MOBPEKICHUSA, TaK U B OTAEIb-
HBIX BETBSAX M y3axX dJEKTPUUECKON CHUCTeMbI. VccrmemayeTcss BAMSHUS pa3TuvHbIX (pax-
TOPOB Ha 3HAYEHHS] TOKOB CUMMETPUYHBIX U HECUMMETPHYHBIX 3aMbIKaHWI. BBISBIS-
IOTCS. BO3MOJXKHBIE CIOCOOBI M Pa3pabaThIBAIOTCS PEKOMEHAALMU 10 KOOpAMHAIIUU
YPOBHEN TOKOB KOPOTKHUX 3aMbIKAHUHU.

HccnenoBanust NpOBOAATCS IS JJIEKTPUUECKUX CUCTEM, COJEPKAIIUX CUHXPOH-
HbIE TEHEPATOPHI, ACHHXPOHHYIO U CHHXPOHHYIO Harpy3ky. IHIUBUAyalIbHbIE 3aaHUs
BBIJIAIOTCS MPEMOaBaTeieM Ha OCHOBAaHUHM METOIMYECKUX yKa3aHui [9].

PaboTa nomxkHa conepkaTh 000CHOBAHUE MPUHATON CXEMbI 3aMEIICHUS AIEKTPU-
YECKOW CUCTEMBI, METOAUKY PACUETOB U MPOBEICHUS UCCIECIOBAHNM, pEKOMEHIAUH 110
KOOPJIMHALIUH YPOBHEW TOKOB KOPOTKUX 3aMbIKAaHUI.

Pa3paboTtka Bcex pasnenoB paboThl 0a3upyeTcs Ha UCHOJIb30BaHUU NPOTPECCHUB-
HBIX KOMITBIOTEPHBIX TEXHOJOTUN C UCIOIb30BAHUEM IIMPOKO M3BECTHOIO MPHUKIAJIHO-
ro nporpamMmMHoro obecrneuenus st [IDBM.

B pe3ynbTaTe BBINOJHEHUS KypCOBOM pabOThI CTYAEHT JIOJKEH OBJAJETh HABbI-
KaMHU:

- MCTIOJIb30BaHUS CIIPABOYHON U HOPMATUBHOM TOKYMEHTAllUU;

- PacyeToB MEPUOJIUYECKHUX U alePHOJUUYECKUX COCTABIISIOIIMX TOKOB KOPOTKHX
3aMbIKaHUHM KaK B MECTE MOBPEXKICHUS, TAK U B JIIOOON BETBU ANEKTPUUYECKON CUCTEMBI;

- TIOCTPOEHUSI BEKTOPHBIX JAMAarpaMM TOKOB M HAlpPsDKEHMI, a TAaKyKe JII0p pac-
IIPEJICIICHUS HAIPSIKEHUHN B DJIEKTPUUECKON CUCTEME;

- peanu3anyy MEPOIPUATUIM, HAIIPABICHHBIX HA YMEHBIIEHUE YPOBHEN TOKOB KO-
POTKHUX 3aMBbIKAHUU.

Pabora mmeer onnMHakoBOe TUIIOBOE MO (POpME M METOAMKE HCCIENOBAaHUM CO-
JiEepKaHME JJIsl BCEX CTYIEHTOB.

O0beM yueOHOM Harpy3Ku MpH BBIMOJHEHUU KypCOBOW pabOThl — 27 4yacoB

O06BeM KypcoBO# pacueTHOU paboThl — He OoJiee 40 cTpaHUIl COPOITIOPOBAHHBIX
PYKOMMCHOTO WM MalIMHOMUCHOrO Tekcra popmarta A4 (210297 mm). CtyneHt o0s-
3aH 0()OPMUTH OTYET B COOTBETCTBUH C YCTAHOBJIECHHBIMH TPEOOBAHUSIMHU.

4 ®OHJA ONEHOYHBIX CPEJACTB

4.1 Kpurepuu H mKajJbl [Ji HWHTEITPUPOBAHHOI OLEHKH YPOBHS
chpopMHUPOBAHHOCTH KOMIIETEH N

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

- HyJIEBOI ypOBEHb: HEBEpPHBIC, HE APTyMEHTUPOBAHHBIE, C MHOXKECTBOM I'PYOBIX
OLLIMOOK OTBETHI HA BONIPOCHI. Y POBEHb 3HAHUIN HM)KE MUHUMAJIbHBIX TPEOOBaHUM;

- MUHUMAJIBHBIN YPOBEHb: JaHbl HE ITOJIHbIE, HETOUHBIE U HEAPTYMEHTUPOBAHHBIE
OTBETHI Ha BOINPOCHI. J[oMyIIeHO MHOrO IpyObIX OMINMOOK. YPOBEHb 3HAHUI HUKE MU-
HUMAaJIbHBIX TPeOOBaHUIA;
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- MOPOTOBBIM YPOBEHb: JaHbl HEJIOCTATOYHO IOJHBIC, TOYHBIC M aPIyMEHTHPO-
BaHHBIC OTBCTHI HA BOIIPOCHI. Inoxo 3HAaeT TCPMUHBI, OIIPCACIICHUA U ITIOHATHUS; OCHOB-
HbI€ 3aKOHOMEPHOCTH, COOTHOLIEHUS, MPUHLHUIIBI. J[OMyIeH0 MHOrO HErpyObIX OIIN-
0OK;

- CpCI[HI/Iﬁ YPOBCHBL: AaHbI JOCTATOYHO ITOJIHBIC, TOYHBIC U apIr'YMCHTUPOBAHHLIC
OTBCTLI Ha BOIIPOCHI. B IHCJIOM 3HACT TCPMUHBI, OIIPCACIICHNA U IIOHATHUSA; OCHOBHBIC 3a-
KOHOMCPHOCTHU, COOTHOIICHUSA, IIPUHITAIIBIL. I[OHYH_IGHO HCCKOJIBKO HCFPY6I>IX OH_II/I6OK;

- IPOJABUHYTBIN YPOBEHB: AaHBI ITOJHBIE, TOYHBIE U APIYMEHTUPOBAHHBIE OTBETHI
Ha BOMPOCHL. 3HACT TEPMHUHBI, ONPEICICHUS M IMOHSATHS, OCHOBHBIC 3aKOHOMEPHOCTH,
COOTHOIICHHMSI, TPUHIIMIIBL. J{OMyIIeHO HECKOJIBKO HErpyObIX OMIHOOK;

- BBICOKHMI YPOBEHb: JaHbI IOJIHbIC, TOYHBIC U apryMEHTHPOBAHHBIC OTBETHI Ha
BOIIPOCHI. 3HACT TCPMHHBI, ONIPEACICHUS W TOHITHS; OCHOBHBIC 3aKOHOMEPHOCTH, CO-
OTHOIICHUS, IPUHIIMIIBL. J[OITYIIIEHO HeCKOJIbKO HETOUHOCTEH.

Cocmaeﬂmou;aﬂ KomnemeHyuu — yMeHUA

- HYJICBOM YpOBEHb: IOJHOE OTCYTCTBHE MOHUMAHUSA CYTH METOAUKU PEIICHUS
3aJlayy, IOMYIIEHO MHOKECTBO rpyOeHIINX OMMOOK / 3a/1aHHsI HE BBIITOJIHEHBI BOOOLIE;

- MUHUMAJIBHBIN YPOBEHbB: CJ1a00€ MOHUMAHUE CYTH METOJMKHU PEIIEHUs 3aauH,
JnonyuieHsl rpyosie ommoOku. Pemenus He o6ocHoBaHbl. He ymeer ncnonbs3oBaTh HOP-
MaTHUBHO-TEXHUUYECKYIO JINTEPATYpY;

- IIOPOTOBBIM YPOBEHB: JIOCTATOYHOE IOHUMAHHUE CYTH METOJMKHU pEUICHUS 3a7a-
4M, JOMyIeHbl omuOKu. Pemenust He Bcerma 000CHOBAaHbBI. YMeET UCHOIb30BaTh HOP-
MaTUBHO-TEXHUYECKYIO JuTeparypy. Cinabo OpUEeHTUpYEeTCS B CHELHATIbHOM Hay4dHOM
JUTEPATYPE;

- CPEHMI YPOBEHb: B LIEJIOM ITOHUMAET CYTh METOJMKHU PELICHUS 3a]a4H, J0IYy-
HIeHbI OMOKHU. PemieHus He Bcerna 000CHOBaHBI. YMEET HCIOJIb30BaTh HOPMATHUBHO-
TEXHUYECKYIO U CIEUATbHYIO HAYYHYIO JIUTEPATYPY;

- IPOJABUHYTHIA YPOBEHB: B II€JIOM IMOHMMAET CYTh METOAMKU PEUICHUS 3a/layH,
JONyIIEHbl HeTOYHOCTU. CIIOCOOEH 00OCHOBATh pEIICHUs. YMEET HCIIONIb30BaTh HOP-
MAaTHUBHO-TEXHUYECKYIO U CIELMAIBbHYIO HAYUHYIO JINTEPATYpy;

- BBICOKMI ypOBEHb: MOHHUMAET CYTh METOAMKU peuieHus 3anauu. CrnocobeH
000CHOBaTh pEIICHUA. YMEET HCIOIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIICIHAIIb-
HYI0 HAy4YHYIO JUTEPATYPY, NEPEAOBON TPOU3BOACTBEHHBIN OIBIT.

COCI’}’ZQGJZ}ZIOWCZ}Z KomnemeHyuu — GlA0EHUE HABLIKAMU

- HYJIEBOM YPOBEHb: HE JEMOHCTPUPYET BJIAJICHUE HABBIKAMHU BBIITOJIHECHUS IPO-
(dheccrnoHABHBIX 3a/1a4. He MOKeT BBIITOJIHUTD 3aaHNs,

- MUHHAMAJIbHBIA YPOBEHb: HE IEMOHCTPUPYET BIIAJICHUE HABBIKAMU BBIITOJIHEHHUS
npodeCCUOHANIBHBIX 3a/1au. VICTIBITHIBACT CYIIECTBEHHBIE TPYIHOCTH MPHU BHITIOJTHEHUU
OTJICJbHBIX 3aJlaHUM;

- MIOPOTOBBI YPOBEHB: BJIAJEET HABBIKAMU BBIMIOJHEHHUS MPO(ECCHOHATBHBIX 3a-
Jlad Ha MOPOTrOBOM YPOBHE. 3a/1aHUS BBIMIOJHSAET MEJJIEHHO U HEKAYE€CTBEHHO;
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- CpEHMI YPOBEHb: BJIAJICET HABBIKAMM BBIIIOJIHEHUS NTPO(ECCHOHANIBHBIX 3a/1ay.
3aaHus BHIMOIHIECT HAa CPETHEM YPOBHE IO OBICTPOTE U KaYECTBY;

- IPOJABUHYTBHIM YPOBEHB: BIIAJICET YBEPEHHBIMU HABBIKAMH BBINOJHEHHS IIPO-
(beccroHanbHBIX 3a/a4. BRICTPO M KaYeCTBEHHO BBITIONHACT 3a/laHuUsl, MHOTJA JAOIyCKas
HE3HAYUTEIbHBIE TIOTPEIIHOCTH;

- BBICOKHII YPOBEHb: BJIA/IEET YBEPEHHBIMH HABBIKAMH BBINIOJHEHUS MPOQECCHo-
HaJbHBIX 337a4. BBICTPO M Kau€CTBEHHO BBINOJIHAET 3aJaHusl, IPU HEOOXOUMOCTH JI€e-
MOHCTPHUPYSI TBOPUYECKHAM ITOJIXO.

Obobwennas oyenka chopmuposaHHOCmMU KOMNEemeHyull

- HYJIEBOWM YpOBEHb: Ha HYJIEBOM ypOBHE CHOPMHUPOBAHBI: BCE COCTABJISIOIINE;
OJIHA WJIH JIBE U3 TPEX, OCTAJIbHBIC — HA 00JIee BLICOKOM YPOBHE;

- MUHHMMAaJbHBI ypPOBEHb: HAa MUHHMAJIHLHOM YPOBHE C(OPMHUPOBAHBI: BCE CO-
CTaBJIAIONIME; OJHA WM JIBE U3 TPEX, OCTAIbHBIE — HAa 00JIee BHICOKOM YPOBHE;

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

- CpeHUN YpOBEHb: Ha CPEHEM YpOBHE C(POPMHUPOBAHBI: BCE COCTABIISAIONIUE;
OJIHA WJIH JIBE U3 TPEX, OCTANIbHBIE — HA 00JIe€ BLICOKOM YPOBHE;

- TIPOIBUHYTHIN YPOBEHb: HA MPOJBUHYTOM YpPOBHE CPOPMHUPOBAHBI: BCE COCTAB-
JIAIOIIME; OJ1-HA WJIH IBE U3 TPEX, OCTAIIbHBIE — HA BBICOKOM YPOBHE;

- BBICOKMM ypOBEHb: Ha BBICOKOM YPOBHE C(OPMHPOBAHBI BCE COCTABIISIOIIUE
KOMIIETCHITUM.

4.2 Bonipocsl K 3K3aMeHy U IpUMep IK3aMEHAIIHOHHOT0 OWiera
Bonpocsl K 3xk3aMeny.
Teopernueckasi 4acThb.

1. Yro Takoe ymaphbiii Tok? Kakue ycioBus ero BO3ZHMKHOBEHHUs? BekrtopHas
JayarpaMMa A OCHHAJIIOrpaMMa Jiisl yCIOBUM BO3HUKHOBEHUS YIAPHOTO TOKA.

2. Yto Takoe ymapHslii TOK? Kakue ynponiaromue yciuoBusi IPUHUMAKOT JJISL €T0
onpeneneHus? BekTopHas auarpaMMa M OCLMULIOTpaMMa JUIsl YIPOILEHHBIX YCIOBHM
ONPEEIICHNs YIapHOTO TOKA.

3. OxapakTtepusyiite (prU3HMUECKHUEe MPOLECChl, KOTOPhIE BOSHUKAIOT B CHHXPOHHOM
MaIlIMHe pH BHe3anHoM Tpexdaznom K3 Ha BbIBosax.

4. YcranoBuBumiica pexxum K3. @usmndeckast kaptuHa npouecca. OnpeneneHue
napaMmeTpoB, xapakrepusytonmx CI' B ycraHoBuBlIeMcs pexume Tpexdaznoro K3.
CxeMbl 3aMelIeHUs U BEKTOPHAs JuarpaMmma.

5. BausiHue u npuOIMKeHHBIM y4eT Harpy3kd B ycTaHOBUBIIEMcs pexume K3.
Pacuer TOokoB K3 mpu OTCYTCTBMM aBTOMAaTHYECKOTO PETYIMPOBAHUM BO30YXKIACHUS
(APB).

6. Bausanue u yuer neiictBusi APB B ycranoBuBliemcsi pexume K3. Kpurtnue-
CKUH TOK M KPUTHUYECKHE PEaKTUBHOCTH. Pacuer ycraHoBusmierocs toka K3 B cxeme
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IIPU HAJTMYUU HECKOJIbKUX UCTOYHHKOB MMATAHUS.

7. IlpyHUIMN COXpaHEHUs UCXOJHOTO MOTOKOCLEIUIEHUs. bamaHC MarHUTHBIX IT0-
ToKOB CI' B HOpMAQJIbHOM PEXHME U B HadaJbHbII MOMEHT TpexdaszHoro K3. dusnue-
CKHE IpoLieCcChl B HaYaIbHbI MOMEHT K3.

8. Ilepexomubie DJIC u unayktuBHocTH CI. Cxema 3aMelleHHUs] U BEKTOpHas
muarpamma CIT 6e3 nemripepHbIX 0OMOTOK B Ha4adbHBIN MOMEHT.

9. Ceepxniepexoansie I/IC n naaykruBHocTH CI'. Cxema 3aMeleHuss U BEKTOp-
Has nuarpamma CI' ¢ nemndepHbIMH 0OMOTKaMU B HadalbHBIH MOMEHT. Onpe/ienenue
nepexoqHor u ceepxnepexonnon IJ[C u3 BEKTOPHOUW JuarpaMMsbl J10aBapUTHOTO pe-
KUMA.

10. Xapakrepuctuka apurareneil 1 0000IEHHON KOMITJIEKCHOM Harpy3ku. Ompe-
JIEJIEHE Ha4YaJIbHOTO 3HAYEHHUS MEPUOIUYECKON COCTABJISAIONIEH TOKA.

11. Ha3nauenue popcupoBKu BO30YKIE€HUS U TalllEHUs 3JIEKTPOMAarHUTHOTO I10-
1s1. [lepexoanble mponeccs Ipy BKIIOYEHUH 00MOTKY Bo30yxaeHus CI' Ha mocTossHHOE
HaIpsHKEHHE.

12. lamieHre nonist myTeM MepeKIroYeHs OOMOTKH BO30YXIEHUS HA MOCTOSIHHOE
pa3psiIHOE AKTUBHOE COMPOTUBJICHUE.

13. lamieHue mojst ¢ MOMOIIBIO Ayroracaiei pemerku. Biusaue nemndepHbix
0OMOTOK Ha Ipolecchl Ipu GOPCUPOBKH BO3OYKIEHUS U TAlIEHUH 3JIEKTPOMArHUTHOTO
OJISL.

14. ®usnueckas kapTUHa mpolecca npu BHezanHoM TpexdaszHom K3 CI' Oe3
neMII(pepHbIX 0OMOTOK.

15. Bussnue APB Ha nepexoansie npoliecchl pu BHe3arnHoM K3.

16. OcuumiorpaMma TOKOB B POTOpPE CHHXPOHHON MaiuHbl 0e3 aeMrdepHbIX
ooMoTok npu BHe3anHoM K3. IIpuurHbl BOSHUKHOBEHUS OTAEIBHBIX COCTABIISIOLIUX.

17. OcuumnorpamMmma TOKOB B CTATOPE CHHXPOHHOM MalllMHBI MpU BHE3anHOM K3.
[IprunHbI BOBHUKHOBEHUS OTAEIBHBIX COCTABIISIOLINX.

18. duznueckue npoueccsl NpU HECUMMETPUYHBIX MOBPEXKACHUAX CHHXPOHHON
MalIuHbl U 0COOEHHOCTH MCCIIEI0BAaHNS HECUMMETPUYHBIX PEKUMOB.

19. IIpumeHeHne MeTo/la CUMMETPUYHBIX COCTABJISIOIIMX K aHAN3y MEPEXO.I-
HBIX MTPOLIECCOB MPU HAPYLIEHUH CUMMETPHH.

20. ConpOTUBIIEHUS PA3IUYHBIX 3JIEMEHTOB TOKAM OTAEJBHBIX MOCIEI0BATEIb-
HOCTEM.

21. OcHOBHBIE MAaTEMAaTHUUYECKUE COOTHOIIICHUS, BEKTOPHbBIEC JUATPAMMBI TOKOB U
HaIPsHKEHUH, SMIOPHI HanpsDKeHuH mpu ogHodasHoM K3.

22. OCHOBHBIE MAaTEMATUUYECKUE COOTHOILICHUS, BEKTOPHbBIE JUArPAMMBbI TOKOB U
HaIPsHKEHUH, SMIOPHI HANPsDKeHUH mpu AByX (pasznom Ha 3emiio K3.

23. OCHOBHBIE MaTEeMAaTUYECKHE COOTHOIIEHUS, BEKTOPHBIC TUATPAMMbI TOKOB H
HaIPsHKEHUH, SMIOPHI HanpsbKeHu npu AByxdaznom K3.

24. OCHOBHBIE MAaTEMATUUYECKUE COOTHOILICHUS, BEKTOPHbBIEC JUATPAMMBI TOKOB U
HaIpsHKEHUH, SMI0Pbl HAPSDKEHUH py 00pbIBE OJTHOM (pa3bl.

25. OCHOBHBIE MATEMATHYECKUE COOTHOILICHUS, BEKTOPHBIE IMarpaMMbl TOKOB U
HaIpsHKEHUH, SMI0pbl HAPSDKEHUH py oOphIBe ABYX ¢as.

26. [Ipocroe 3ambikanue pa3bl HA 3EMITIO

27. KopoTkue 3ambikanud B yctaHoBkax 10 1000 B.
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28. KOpOTKI/IC 3aMbIKaHUs B JJIMHHBIX JIMHHAX JJICKTPOIICPpCIadn.
HpaKTl/I‘IeCKaH 4acTb.

3apava. OnpenenuTs NEpUOAHYECKYI0 COCTABIISIIOUIYI0 TOKA HECHMMETPUYHOIO
KOPOTKOT'O 3aMbIKaHUS B 3aJJaHHBII MOMEHT BPEMEHHU.

4.3 Ilpumep 3K3aMeHAIMOHHOTO OUJIeTA

TOYVEND «JoEenrEE EANE0EATLERIE TEXEETECKEE YEEEEPCETETS

¥POESHE ERICISTO NP0 20rBoBATEBOTY OOpEI0EEHN DEEATIETHEST
VSIS SN ACIT, (ST IARRT TCT, Mt T ]
Hanpagnsape mogroToEER (EIRAMEEICTE ) 13.03.02 — 3n=ETposESpr=THES H
AR TRO TSRS

(=2 3, S|

TIpodh s (MarBCTspoEas IPOTPEGES. CTISTEETHEEITHE ) SMSETPOAESITEHESERS  CTEHIHA
et e
CogarToe VI
Y¥uoiEss TROETERS: S MSETLOMATHATHELS DERSU0IHEIS IRODS0CEL
BEHUIET Me 1 )
F:'.l‘-”
1. 3amPacaTe ERpEESHERS QM3 PACYSTA TOER EoMscIe K3 1€ g Mz g

OpH VOTSH0EMENDSWCE pEEEMS  ©  VISTOM  TOTD, TID
res=paTopel G B G5 peboraoT ¢ APE, a Gl - G2z APE.

2. OfnacERTE, ESE ISERCHT E4THYHHS CONPOTHENSHEAT (31 =2 =3
HEYMSE0H DOCTISIOESTSMREOCTH TREHC] OPMITOPOE OT CUSMED
COSIHHESHAE BN COMOTOE H 0T E0HCTPYEIHRE MITHETONPOEDEL

3. BEumomeEETs pacteT BecEnnseTpEaHEeTe K3 KV B mevanmnERmE asousenT Bpowsmm. [Toctpomms B
E macre K3 B E Tomms WL

Gl T1 110xB

G2 T2 P W AT 33? ® 6s2
G351 I @
O—E@H—+®

G1-G3: 200 MBT; Coso=0,85; 15,75 5B; Xg=0,21; Xg=1,8 X2 = Xj;
T1-T3: 250 MB-A; Uy =10,5 %;

W24 ;g -I_-.a] =10,30 One'E 0IE0HE IS ,Ji'_'___&:|=4:'-}i'_'___d]

GS1l: 5,=T400 MECA: 51 S =5000 ME-A

YTESpEISED B3 1303ISHAE EA(aIpEl < IMSETDHELCERS CECTEMEDR,

mpoToEoT M= or . 20 T
3aE. xadagpon Tlomeoerm=mre JI.E. DEIaEEITOD TMomeeeEre=ars 1.E.
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KPUTEPUHU
OLICHUBAHUS IK3aMeHAIMOHHO PadoThI
0 TUCIUTUINHE «DJICKTPOMArHUTHBIE TIEPEXOIHBIE TPOLIECCHI»
s o0yvaromuxcs o HarnpasieHuto 13.03.02 DiekTposHepreTuka u 3JeKTPOTEXHUKA
(mpodutb - DIIEKTPUUYECKIE CTAHIINN)

DK3aMeH MPOBOAUTCS MUCHMEHHO MO OmieraM. JK3aMeHaIlMOHHbIE OUJIETHI COJIEpKaT ABa TEO-
PETUYECKHUX BOIPOCA, KaXIbIH U3 KOTOPHIX TpeOyeT KOHKPETHOro OTBETa, W 3agady. Ilpu Heobxomu-
MOCTH OTBEYAIOILIUH JO0JKEH COMTPOBOAUTH HAITMCAHHOE MOSICHSIIOIICH CXeMOM (PUCYHKOM)

Bonpochkl 0XBaThIBaIOT TEOPETHYECKYIO YacTh Kypca, a Takxke TPeOyIOT JTEMOHCTpAIMH MPakK-
TUYECKUX HABBIKOB, MOJTYYEHHBIX CTYJIEHTOM B XOJI¢ MPAKTUYECKUX 3aHATUH.

[TpaBUIBHBIN OTBET HAa BOIPOC OIIEHUBACTCS B TpUALATH OamoB. [Ipu oTCyTCTBUN IPaBUIBHO-
ro OTBETa Ha MOCTaBIECHHBINA BOIIPOC 00yJaroIuiics noixy4yaer Hoib O0amioB. [Ipu noacuere 6aios 3a
KaX/IbIif TEOPETUYECKUIA BOTIPOC OT MAKCUMAJIBHOTO KOJIMYECTBA OAJIOB CHUMAETCS 3a:

- HETIOJIHOE pacKphITHE Bompoca: oT 5 a0 15 6amnos;

- cymrectBeHHbIe ommOku: oT 10 10 20 6amios;

- MeJIKhe omuoOKu: oT 1 10 5 6aju1oB.

3asnaya, penieHHas B MOJIHOM o0ObeMe, OLleHHMBaeTcss MakcuMaiabHbIM Oamiom 40. IIpu orcyT-
CTBUU PEUICHUS 334U 00y4aIOUINiiCs MOoTy4YaeT HOJIb OalIoB.

[Tpu moacuere GayIoB 3a 3a7a4y OT MAKCUMAJIbHOTO KOJIMYECTBA OAJJIOB CHUMAETCS 3a:

- HenoJiHoe pemieHue: oT 10 1o 30 6aos;

- CyILIECTBEHHbIE OMNOKHU 10 X0y pemienus: ot 10 no 20 6aos;

- MEJIKHE OIMMOKH (pPa3MEepHOCTH, BBIUMCIEHUS 1 T.11.): oT 1 10 10 Gamios.

[Tonmy4yennble Oaiibl 32 OTBETHI HA BOMPOCHI OMJIETa CYMMHPYIOTCS U C YYETOM PE3yJIbTaTOB
TEKYIIEro KOHTPOJIS paboThI CTYIEHTa BBIBOJUTCS UTOroBas oreHka no 100-6annpHoil mkare.

[Tonyuennas ouenka no 100-6amibHOM 1IKajle ONpPEeIseT OLEHKY 10 FOCy1apCTBEHHON IlIKa-
ne u mkane ESTS.

YTBepx/IeHO Ha 3aceJaHuU Kadeapsl «DIEeKTPUIECKHE CUCTEMBD,
poTokoJ Ne or . 20 1.

3aBenyrouiuii kadeapoit [TonkoBuuuenko /1.B.

4.3 Kpurepum oueHMBaHUS

Texymuii KOHTPOJIb 3HAHUHN CTYyZEHTa OYHON (POPMBI OOYUEHUS OCYIIECTBIIACTCS
M0 Pe3yJIbTaTaM BBITIOJIHEHUS J1a00paTOPHBIX padoT; CTyIeHTa 3a04HON (OPMBI 00yUe-
HUS — 10 PEe3yJIbTaTaM BBIMOTHEHUS KOHTPOJIHLHOW paOOTHI.

BrimotHeHHEe 1a00paTOPHBIX PadoOT ¢ 3alUTON OTYETA, BHITOJTHECHUE WHIUBHUTY-
QIBHOTO 3aMaHusl (KOHTPOJBHON paboThl), MPEAYCMOTPEHHBIX pabodeil MporpamMMon
JTUCITUTUTNHBI, SIBIIETCS HEOOXOIUMBIM YCIIOBHEM JIOMYCKA CTYACHTA K DK3aMEHY.

Pacnipenenenne O0ayyioB TEKYIIEro KOHTPOJSI pabOTHI CTy/ICHTAa HAa MPOTSHKCHUH
ceMecTpa MpuBeAeHO B Tabuiie 1.

Ta6nuna 1 — Pacnpenenenne 6aJijI0B TEKYIIET0 KOHTPOJIS

dopma KOHTPOJIS Bo3MoxHOE KOJIM4eCTBO [Tpumeuanue
6aJuIoB
Jlns ctynenToB o4HOM (OpMbI 00yUEHHS
Otuér mo mabopartop- 3ajaHue BBIOJIHEHO MPAaBUJIBHO, PELICHUS
HOM paboTe 4 000CHOBAaHbI, PUBEACH aHAIN3 OTYYEHHOTO
pe3ynbTaTa
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dopma KOHTPOIS Bo3MoxHOE KOJIMUECTBO [Ipumeuanue
OaJIoB
3amaHue BBIMIOJHEHO B IIEJIOM MPABHILHO,
5 pelieHus He Bcerjga 0OOCHOBaHBI, BOSHUKIH
TPYOHOCTH B OOBSICHCHHH IOJYYCHHBIX pe-
3yJIbTAaTOB
Htoro nmo sadoparop- . .
U3 pacuéra 8 ayauTOpHBIX 3aHITUN AJI TPO-
HbIM padoram (Mak-
32 BEJICHUS JIa0OpaTOpHBIX padboT. OreHuBaeTCs
CHUMAJIBHO  BO3MOXK-
KaXK0€ 3aHATHE.
HOE)
[TonHbIE apryMeHTHpPOBAaHHBIC OTBETHI HA TO-
KoHTpoJsibHBIE ONpO- 4 PIyM P
CTaBJICHHBIE BOIIPOCHI
CbI Ha JIEKIHUAX
2 HenosHoe packpbITuE BOIIPOCOB
HT1oro mo KOHTPOJIb- ..
W3 pacuéra mpoBeneHuUs: 5-Tu OmpocoB Mo 5-
HBIM  ONpocaM  Ha
18 TH paccMarpuBaeMbiM TeMaM. OIeHUBaeTCs
JEKIUAX (Makcu- N
KaXKIbIN OMpOC.
MaJIbHO BO3MOSKHOE)
HUTOI'O: 50 MaxkcumanbHO BO3MOXKHOE
Jlnst ctynenToB 3a0uHOi hopmbl 00yueHus
[Ipy BBIIOSHEHWHW 3aJaHUS TPHHATHI Ipa-
BUJIbHBIC DEILICHUS, H3JI0KEHUE MarepHualia
Brimonnenue KOH- 50
- apryMEeHTHPOBAHHOE, TOCJICIOBATEIIbLHOE, pa-
TPOJBHOU paboThI (MH- .
6ota odopmiieHa Oe3 3aMeYaHU i
TUBUAYATBHOTO  3aJia-
) 3aanue BBITOJIHCHO B IIEJIOM IIPABHIBHO, HO
30 pelieHuss He Bcerjga 00OCHOBAaHBI, MMEIOTCS
3amMedaHusi 1o 0(hOPMIICHHUIO.
HUTOTI'O: 50 MakcumanbHO BO3MOXKHOE

IIpomexxyTouyHasi aTrTecTalUs 0 PE3yJIbTaTaM OCBOCHMUS IHUCLMUIUIMHBI B Ce-
MecCTpe IPOBOAUTCS B (OpMe CEMECTPOBOro 3k3ameHa. dopma nmpoBeneHus IK3amMeHa —
NUChbMEHHAs. DK3aMEeHAIIMOHHBINA OMJIET BKJIIOYAET B ce0s JBa TECOPETUUECKHUX BOIpOCa,
KaXIbIH U3 KOTOPBIX TpeOyeT KOHKPETHOI'O OTBETa, W MpakThyeckoe 3anaHue. llpu
OLICHUBAHUM CTYJECHTAa Ha DK3aMEHE IPEerojaBaTellb PyKOBOJCTBYETCS KPUTEPUIMU,
IpUBEICHHBIMU B Tabnuue 2.

MaxkcruManabHOE KOJIMYECTBO OAJIOB 32 OTBET HA BOIPOC 3K3aMEHAI[MOHHOTO OU-
JIeTa 3aCUUTHIBACTCS CTYIEHTY B Cillydae, €CIIM OTBET IOATBEPKAACT BIAJACHUE CTY/ICH-
TOM 3HAaHUSMHU B MOJHOM 0OBbEMe yueOHOU MporpaMMbl, MaTepuail U3JI0KEH B JIOTHYE-
CKOM TOCJIEIOBATEIBHOCTU C BBIJEICHUEM TJIaBHOTO, COAECPKUT TOUHBIE (POPMYIUPOB-
KM, COMPOBOXKJAETCA WILIIOCTPUPYIOIIUMH CXeMaMu U pUCYHKaMH (TIpU HEOOXOJIMMO-

CTH).

B cnyuae, eciii OTBET Ha BOIIPOC HE B MOJIHOW MEPE OTBEYAET MTPUBEICHHBIM TpE-
OOBaHMSIM, CTYICHTY 3aCUUTHIBAECTCS MEHbIIEE KOJIUYECTBO OAsIOB B COOTBETCTBUU C
BBILICIIPUBEICHHBIMU KpUTEpUAMU. [Ipr OTCYyTCTBMM MpaBUIIBHOIO OTBETA HA IMOCTaB-
JICHHBIN BOMPOC CTyIEHT noiy4aeT 0 6aios.
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Tabnuua 2 — Pacnipenenenue 0aaioB 0 CEMECTPOBOMY SK3AMEHY

MaxkcumanbHO
dopma KOHTPOJIS
BO3MOXKHOE KOJIMYECTBO OAJIIOB

Bonpoc 1 15

OTBeT Ha BOIPOCHl 3K3aMEHa-
BOIpOC 2 15

IIMOHHOTO OuseTa

NPAaKTUYECKOE 3a/1aHNe 20
UTOIO: 50

HToroBasi oueHka omnpezeiseTcs MmyTeM CyMMUPOBAHUS KOJIMYECTBa OAIOB IO
pe3yJibTaTaM TEKYIero KOHTPOJISI U KOJIMUecTBa 0aJIOB 1O pe3yJibTaTaM CeMECTPOBOTO
sK3aMeHa. MakCHMAJIbHO BO3MO:KHOE KoJinuecTBO 0asioB — 100.

[Tonyuennas onenka o 100-0a/muibHOM IMIKajae OMpeaAesieT OIEHKY IO rocyaap-
crBeHHOH 1miKkane u mkane ECTS:

Cymma GasioB Ouenka Ornenka
o 100-0anbHOM HIKaIe o mkane ECTS 10 TOCYJAPCTBEHHOM IIKaJIe
90-100 A OTnuuHO
80-89 B Xoporo
75-79 C
70-74 D y
60-69 E JIOBJICTBOPUTEIHLHO
35-59 F He
0-34 =8 YIIOBJIETBOPUTEIHHO

* — ¢ 00s13aTEILHBIM IOBTOPHBIM U3YUCHUEM AUCHUIIIINHBI.

4.4 IIpuMep TeKylIero onpoca Ha NPAKTUYECKUX (CEMUHAPCKMX) 3aHATHSAX U
J1a0opaTopHbIX padoTax

Ha npumepe TeMbl «AHaJIN3 TIEPEXOTHBIX MPOIIECCOB B MPOCTEMIIeH Tpexda3Hoit
Henm».

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

2. Uto mipeacTaBiisieT co0oii nmpocTeiiias TpexdasHast dJeKTpudecKas 1ernb?

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

4 B kakux Ciiy4asix MOXHO CUUTATh peajibHbIi UCTOYHUK MUTAHUSI UCTOYHUKOM
OECKOHEYHOW MOIITHOCTH?

5. Kak onpenenuth 31€KTPOMArHUTHYIO TOCTOSTHHYIO BPEMEHHU anepHOInYECKOTO
TOKa T, aHAJIUTUYECKH U rpapuyuecku?

6. Uto Takoe meproinueckasi CoCTaBIIsAroNIas nepexoanoro Toka K3?

7. IlpyurHa BOZHUKHOBEHMS anepuoandeckoro toka K3.

8. UTo Takoe yaapHbIil TOK KOPOTKOTO 3aMbIKAHUS?

9. Ot kakux ($aKTOPOB U KAaKUM 00pa30M 3aBUCUT BEJIMUMHA YIAPHOTO TOKA?

10. Yto orobpaxaet yaapHsiii koddurment? OT 4ero oH 3aBUCUT?

11. Yto Takoe ¢a3za BKIIOYEHHUS U KaK OHA BJIMSET HA BEJIMUMHY yIapHOTO TOKa?
12. ITpu KakuX ycJIOBUAX BO3ZHHUKAET YAAPHBIA TOK?

13. ITpu KakuX yCIOBUAX ONPEEISAIOT yIAPHBIM TOK B MPAKTHYECKUX pacyeTax?
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4.5 KypcoBoe npoeKTHpoBaHue
[Ipu ouleHMBaHWU PE3yJIbTATOB KypCOBOM pacdeTHON padOThl PYKOBOACTBYIOTCSA

CIICTYIONINM pacTpeelieHHeM MaKCHMalbHO BO3MOXKHOTO KOJMYECTBAa OAJIOB MO OC-
HOBHBIM pazzieniaM paboThI:

Ne HaunmenoBanue paznena MakcuMalbHO BO3MOYKHOE
1/ KOJINYECTBO 0aJljIoB
1 dopMynHpoBaHUE 1€, 3a1a49 U pa3pab0oTKa METOJIUKH BbI- 20
IMOJIHEHMS UCCIICHOBAHUM.
O6ocHoBaHWEe M pa3pabOTKa MATEMATHYECKUX MOJIEICH B
2 BHJE€ CXEM 3aMEIIEeHHUs OTHENbHBIX IT0CIEI0BaTEIbHOCTEH 40
JUISL pacdeTa U UCCIICOBaHUS JIEKTPOMATHUTHBIX MEPEXO/I-
HBIX IPOIIECCOB B AJICKTPHUCCKOM CHCTEME.
3 [IpoBeneHue pacueToB W HWCCICAOBAaHUM, HANIPABJICHHBIX HA 20
pelIeHUE TIOCTABJICHHBIX B pa0OTe 3a1a4.
AHanu3 TMOJIyYeHHBIX pe3ynbraTtoB. DopmynmpoBaHue pe-
4 KOMEHJAIWH 10 OrPaHUYCHUIO U KOOPIUHAIIMHN YPOBHEH TO- 20
KOB KOPOTKHX 3aMBIKaAHHIA.
HUTOI'O 100

OueHuBaHKe paszena IPOU3BOIUTCA UCXOS U3 CIETYIOUIErO:

— OpaBUJIbHAs M apTyMEHTHUPOBAHHAs METOJAWKA ucciaenoBanuii. Mcnonb3zoBanue
COBPEMEHHOT'0 MPOTPAMMHOI0 OOecreueHuss U anpoOUPOBAHHBIX METOJOB pacyeTa
ANIEKTPOMArHUTHBIX NIEPEXOIHBIX MpolieccoB. [I0aHOTa pelIeHHBIX 3aJaHUl, TOTHYECKH
chOpMyIMPOBaHHBIC BBHIBOJBI U PEKOMEHJAIIMU, KaueCTBEHHOE O(pOpMIICHUE TOSICHU-
TEJIHLHOM 3aMMCKH — MAKCUMAJIHbHO BO3MOYKHO KOJIMYECTBO OAILIOB,;

— HEeJIOCTaTOYHO 00OCHOBaHAa METOAMKa HcciieqoBaHuil. HemonHoe pemienue 3a-
Jlay, COOTBETCTBYIOIIUX MOJy4YeHHOMY 3ajaHuio. He mocTtaToyHo mociaeaoBaTeIbHbIE U
JIOTUYECKU COPMYJIHMPOBAHHBIC BBIBOABI M PEKOMEHIANMU. MIMEoTcs 3amedaHust 1o
0(OpMIICHUIO TIOSICHUTENIbHOU 3anmucku — oT 0,6 10 0,85 0T MakCUMalbHO BO3MOKHOTO
KOJIMYeCTBa 0alIoB;

— OTCYTCTBYET METOAMKA HccieaoBaHui. HeyMeHue BBINOJHUTH pacuer s
NPUHATHUSL PEIICHUS] O BIMSHUM PA3IMYHBIX (DAKTOPOB HA 3HAYEHHUS TOKOB KOPOTKUX
3aMBIKaHUH B JICKTPUUECKON CUCTEME — HOJIb OAJIJIOB.

B pesynbpraTe cymMmupoBaHUsS HaOpaHHBIX IO pasjesiaM OaJIOB PYKOBOJIUTEIb
KYpPCOBOM pabOThI ONMpeeseT MpeABAPUTEILHYI0O UTOTOBYIO OIEHKY M OCYIIECTBIISET
JOMYCK K 3amnuTe padoTsl. K 3ammuTe qomycKarTcsl CTYIeHThI, Ha0paBiue He MeHee 60
6ayutoB. B nmpoTuBHOM cityuae paboTa BO3BpalaeTcsl Ha JOpaboTKYy.

[IpenBaputenbHas OllEHKAa MOXKET ObITh U3MEHEHA IO pe3yJibTaTaM 3alllUuThl Kyp-
COBOI pabOThI Mepe]l KOMUCCUEN, HAa3HAYaeMOU U3 YKCIIa MpenoaaBaTeneid Kageaphl.
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S PEKOMEHAYEMAS JIMTEPATYPA
I Ocnosnaa numepamypa

1. Jlapun A. M. DieKTpOMarHuTHBIE MEPEXOIHBIE MPOIIECCH B IEKTPUUYECKUX
cucteMax [DIEeKTpOHHBIN pecypc] : yueOHOe mocobue s ofydaromuxcs oOpa3oBa-
TEJIBHBIX YUPEXKJICHUN BBICIIETO MpodeccuoHabHOro odpazoBanus : K 100-netuto [o-
HEIIKOTO HaIIMOHAJILHOTO TeXHU4Yeckoro yHuBepcuteta / A. M. Jlapun, JI. B. IToakos-
auyeHko, . b. I'ynsesa ; TOYBIIO "JOHHTY", Kad. anextp. cuctem. - 7 M6. - Jlo-
Herk : [OYBIIO "JJOHHTVY", 2021. - 1 ¢aiin. - Cuctem. TpeboBanmsi: Acrobat Reader.
http://ed.donntu.org/books/21/cd10369.pdf.

2. Kyapsikos, A. I'. DnekTpoMarHuTHbIE IEPEXOIHBIE MTPOLIECCHI B JJIEKTPOIHED-
retudeckux cucremax : yueOHuk / A. I'. Kynapskos, B. I'. Ca3pikun. — CapatoB : Al
[Tu Op Menaua, 2018. — 263 ¢. — ISBN 978-5-4486-0027-2. — TekcT : 2JE€KTPOHHBIN
/[ ludposoit obpaszoBareipHblii pecypc IPR SMART : [caiit] — URL:
http://www.iprbookshop.ru/70289.html. — Pesxum moctyma: st aBTOpU3HP. OTH30Ba-
Tenein

1I /lononnumenvnaa aumepamypa

3. Ilununenko, B. T. DieKTpOMarHUTHBIE MEPEXOJHBIC MPOLECCHl B SIECKTPO-
HPHEPreTUYECKUX CUCTEMax : ydeOHo-Meroauueckoe mnocodue / B. T. [lununenko. —
Openodypr : OpenOyprckuii rocyaapcTBeHnbi yauBepcuteT, ObC ACB, 2014. — 124
c. — ISBN 2227-8397. — TexkcT : anextponnsiii // IludpoBoii oOpazoBaTEIbHBIA pe-
cypc IPR SMART : [caiit]. — URL.: http://www.iprbookshop.ru/33671.html. — Pexxum
JOCTYyTA: JUIsl aBTOPU3HP. MOJIb30BATENECH.

4. KoroBa, E. H. DnekTpoMarHuTHble MEPEXOAHBIE MPOIECCH] B AIEKTPUUYECKHUX
cucremax : yueOHo-meToandeckoe nocodue / E. H. Korora, T. FO. [TanukoBckas. —
ExarepunOypr : Ypansckuii penepanbubiii yausepcurer, ObC ACB, 2014. — 216 ¢. —
ISBN 978-5-7996-1254-2. — Texkcr : snexktpoHHsiid // LudpoBoii oOpa3oBaTenbHbIN
pecypc IPR SMART : [caiit]. — URL: http://www.iprbookshop.ru/68522.html. — Pe-
UM JIOCTYTIA: JJIsi aBTOPU3HP. MOJIb30BaTENEH.

5. IlepexoaHble IpoLEcChl B AIEKTPUUYECKUX cUCTeMax : cOopHuk 3amau / JI. B.
Apwmees, E. I1. I'yces, A. I1. JlonroB [u ap.]. — Hoocubupck : HoBocubupckuii rocy-
JApCTBEHHBIN TexHuueckuid ynusepcuret, 2014. — 331 ¢. — ISBN 978-5-7782-2498-
8. — Texcr : anexkrponusiid / Ludposoit oOpazoBarensHbiii pecypc [PR SMART :
[caiiT]. — URL.: http://www.iprbookshop.ru/45133.html. — Pexwum moctyma: ajist aBTo-
pU3HUP. ITOJIB30BATEIIEH.

6 YYHEBHO-METOANYECKOE OBECIIEYEHUE JUCHUIIJINHbI
Y4eOHO-MeTOAMYECKUE U31aHUsA, paspadoTannbie B lonHTY:

6. Meronnyeckue ykazaHus K Ja00OpaTopHbIM paboTaMm MO AUCUUIUIMHE "DIek-
TPOMArHUTHBIE TEPEXOJHBIE MPOILECCHl B JJIEKTPUUYECKUX cucTemax' [DIIEKTPOHHBIM


http://ed.donntu.org/books/21/cd10369.pdf
http://www.iprbookshop.ru/70289.html
http://www.iprbookshop.ru/33671.html
http://www.iprbookshop.ru/68522.html
http://www.iprbookshop.ru/45133.html
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pecypc] : mis oOydaromuxcs HanpapieHus: moarotoBku 13.03.02 "DnekTposHepreTuka
U DJIEKTPOTEXHUKA" : (MPOQHUIN TOATOTOBKU "DIIEKTPOIHEPTETUUECKUE CUCTEMBI U Ce-
™", "DOnektpuueckue crtanmuu") / TOYBIIO "JIOHHTY", Kad. snektp. cucrem ;
[cocT.: A. M. Jlapun, [I. B. IlonkoBHnuenko]. - 517 K6. - Jlonenk : TOYBIIO "JIOH-
HTY", 2020. - 1 (aiin. - Cucrem. TtpeboBanus: Acrobat Reader.
http://ed.donntu.ru/books/21/m6765.pdf.

/. Meroanueckue yKazaHHs K MPAaKTHYECKUM 3aHATHIM O JUCLHUIUIMHE "DJeK-
TPOMAarHUTHBIE MEPEXOAHBIE MPOLECCHl B JIEKTPUUYECKUX CUCTEMAxX M CHCTEMAax 3JIEK-
TpocHaOX)eHus" [DNeKTPOHHBIN pecypc] : uisi 00y4aroluXCsl M0 HAIPABICHUIO MOJr0-
ToBkM 13.03.02 "DnekTposHepreTuka W IIIEKTpOTeXHHUKA", (MpOopUiIN MOATOTOBKU
"DNEKTPOIHEPTETUUECKNE CUCTEMBI U CETH", "DIEKTpUUECKUE CTaHLIMH', "DIEKTpo-
cHabxkenne") / TOYBIIO "IJOHHTYVY", Kad. anextp. cucrem ; coct.: A. M. Jlapun, A.
A. bynrakos. - 1 M6. - Jonenk : TOYBIIO "JIOHHTY", 2022. - 1 ¢aiin. - Cucrem.
tpeboBanus: Acrobat Reader. http://ed.donntu.ru/books/22/m8607.pdf.

8. Meronuyeckue peKOMEHIAIMH K CaMOCTOSITENIbHOM paboTe MO IUCIUIUIMHE
"ONeKTpOMAarHuTHHIE IEPEXOIHBIE TIPOLIECCH B DJIEKTPUUECKUX CUCTEMAaX' [DIEKTpOH-
HBII pecypc| : mia oOyvaromuxcsi HanpasiaeHus noAarotoBku 13.03.02 "Dnexktposnep-
TeTUKA U JIEKTPOTEXHHUKA" (MPOPHIH MOATOTOBKU "DIEKTPOIHEPTETUUECKHE CUCTEMBI
u cetu", "Onexkrpuueckue cranuuun") / TOYBIIO "JOHHTY", Kad. anektp. cucrem ;
cocT.. A. M. Jlapun, A. A. bynrakos. - 763 K6. - lonenk : TOYBIIO "JOHHTY",
2022. - 1 daiin. - Cucrewm. TpeOOBaHMUS: Acrobat  Reader.
http://ed.donntu.ru/books/22/m8608.pdf

9. Meronuueckue ykazaHUs K KypCOBOM pacyeTHOW paboTe MO UCHUILIIAHE
"DNeKTPOMAarHUTHHIE TIEPEXOIHBIE POLIECCHI B AJEKTPUUECKUX cucTeMax' [DIeKTpoH-
HBIN pecypc] : g oOyuaromuxcsi HanpasiaeHus noAarotoBku 13.03.02 "Dnexktposnep-
reTHKa U DJIEKTpOoTeXHHUKA" : (Mpomiid MOATOTOBKH "IIEKTPOIHEPTETHUECKUE CUCTE-
Mbl 1 cetn", "Onekrpuueckue cranmuu") / FTOYBIIO "JOHHTY", Kad. snextp. cu-
cteM ; [cocT.: A. M. Jlapun, /I. B. IlonkoBuuuenko]. - 517 K6. - Jloneux : FTOYBIIO
"IOHHTYVY", 2020. - 1 ¢aiin. - Cuctem. TpeboBanus: Acrobat Reader. Bxox uepes nuu-
HbIN KaOMHET CTYJICHTA.

JIEKTPOHHO-UH(OPMALIMOHHBIE PeCypPChl

OBC JIOHHTY - http://donntu.ru/library;
9BC IPR BOOKS - http://www.iprbookshop.ru/.

7 MATEPUAJIBHO-TEXHNYECKOE OBECIHEYEHHUE AUCHUIIJINHBI

7.1 JleKiIMOHHBIE 3AHATHS:

VYyebnas mabopartopust Ne8.506a, yueOHbIN KOpmyc 8, uIsi IPOBENCHUS 3aHATUN
JICKIIMOHHOTO THIA, Ja00paTOPHOTO THIA, TPYIIIOBLIX U HHIWBUAYAIbHBIX KOHCYJIbTa-
IIUH, TEKYIIEro KOHTPOJISI U TIPOMEKYTOYHOM aTTecTanui (MyJIbTUMEIUHHOE 000pYy10-
Banue: C II-700tray (OC - Windows XP Professional x86 (akagemuueckas MoAmucKa
DreamSparkPremium), LibreOffice 3.3.0.4 (Gecratnast Bepcusi), SMathStudio-0.98


http://ed.donntu.ru/books/21/m6765.pdf
http://ed.donntu.ru/books/22/m8607.pdf
http://ed.donntu.ru/books/22/m8608.pdf
http://donntu.ru/library
http://www.iprbookshop.ru/
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(OecrmaTHast Bepcusi), MyJIbTUMEAUNHBIA POEKTOP, SKPaH; CIEUUATU3UPOBAHHAS Me-
OeJib: TOCKa ayIUTOPHAs!, CTOJIbI ayAUTOPHBIE, CTYJIbS YUCHUYECKHUE).

7.2 JlaGopaTopHbie padoThbI:

Hucruieitnbiit kaace Ne8.512a, yueOHslii kopiyc 8, Aist mpoBeieHHs Ta00paTOPHBIX
3aHSATHI, TPYNIOBBIX U WHIUBUAYAILHBIX KOHCYJIBTAIUN (MyJIBTUMEANIHOE 000PYI0Ba-
aue: kommeiotepbl 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 (aka-
nemuueckas noanucka DreamSparkPremium), LibreOffice 3.3.0.4 (GecrnatHas Bepcusi),
SMathStudio-0.98 (becrmmatnast Bepcusi), Mathcad Express (OecmiathHas Bepcus),
LibraCAD 2.1 (6ecrumatnas numuensusi), FreeMat (OecruiatHas munensus) Digsilent
PowerFactory 14.0 (muensus), monutopsl TFT-17°°, MyIbTUMEIUHHBINA MPOEKTOP,
9KpaH; CHEUUATU3UPOBAHHAS MEOEINb: JIOCKa MEpe/IBUXKHASI, CTOJIBI ayIUTOPHBIC, CTYJIbs
YUEHUYECKHE).

7.3 CamocrosiTesibHas padora:

[ToMemenust Ajisi caMOCTOSITEILHONM PabOThl ¢ BO3MOXKHOCTBIO MOJKIIIOYEHUST K
cetu "HNHrepHer" m oOecrneyeHWeM JA0CTyna B 3JIEKTPOHHYIO HH(POPMAILIMOHHO-
o0pa3zoBaTeIbHYIO CPEeAy OpraHu3alliu; YUTaIbHbIE 3aJbl, yueOHbIe kopryca 2,3 (Kowm-
NbIOTEpPHAsE TEXHUKA C BO3MOXKHOCTHIO MOAKIIOUEHUs K ceTu « HTepHeT» n obecneue-
HUEM JI0CTylla B JJIEKTPOHHYIO HH(MOpMaIMoHHO-00pa3oBaTenbuyio cpeay (DUOC
JOHHTY) u snexrponHo-6ubmmoreunyo cucremy (3BC IPRbooks), a Takxke BO3-
MO>KHOCTBIO HMHJIMBHIYaJIbHOTO HEOTPAHWYEHHOTO nocTymna oOydaroniuxcs B ObC u
BOUOC nocpeacrsoM Wi-Fi ¢ nepcoHambHbIX MOOMIBHBIX ycTporicTB. OC- Microsoft
Windows 7, OpenOffice 2.0.3 - oomectBennas munensus MPL 2.0, Grub loader for
ALT Linux - muiensus GNU LGPL v3, Mozilla Firefox - nmunensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - muniensust GNU GPL).
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