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Paboyast mporpamMma qUCIHHUILTAHBI

OnTuMHu3anusA CHCTEM 3JIEKTPOCHAOKEH U
pa3padorana B coorBercTBUM ¢ PT'OC:

DenepanbHbIil rocynapCTBEHHBIH 00pa30BaTENIbHBIN CTaHIAPT BHICIIET0 00pa30BaHus - OakanaBpuar 110 HapPaBICHHIO TOATOTOBKA
13.03.02 DnekTposHEpreTHKA U 3MEeKTPOoTeXHAUKA (prka3 MuHoOpHaykn Poccnu ot 28.02.2018 1. Ne 144)

COCTABJICHA HA OCHOBAHUM y‘[eGHOFO IJiaHa OﬁpaSOBaTeHLHOﬁ nporpamMmabi:

13.03.02 HampagsiieHue noaroToBkH "DIEKTPOIHEPreTUKA U JIEKTPOTEXHHUKA"
IIpodmis "DnexrpocHabxeHne"
roJ Havaja noarotosku 2023

PaGouyro nporpamMmmy cocraBuJi(u):
o0.m.H., Ilpogheccop, Heanosa E.B.
PaGouast mporpamma o100peHa Ha 3aceaHun Kadeapsl D1eKTPOIHEPreTHYECKUX CHCTEM M DJIEKTPOTEXHHUKH

3aBenyromuii kadenpoii ['openos Cepreii Banepbend



1. HEJIX OCBOEHUS JUCIUITJINHBI

1.1 | Lenb: hopmMupoBaHUe 3HAHUHN 0 PEKUMAX IIEKTPOIHEPTETHUECKUX CHCTEM, METOAAX UX pacueTa U ONTHMHU3AIIH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIL: | OT/]

21

Tpeﬁonamm K Hpe[[BapHTeJIbHOﬁ NOATr0OTOBKE oﬁyqalomerocn:

2.1.1

Mertpomnorus, CTaHAAPTU3ALUS U CePTUDHUKALIUSL

2.1.2

OOmas sHepreTHKa

2.2

JucuumiInHbl 1 NPAKTHKH, 1UISI KOTOPBIX 0CBOEHHE JAHHOM TUCHUIINHBI (MOXY/IS1) HE0OX0IHMO KaK
npeiIecTBYIOIIee:

221

OCHOBBI 3HeKTpOMaFHHTHOfI COBMECTUMOCTH

222

TexHMKa U TEXHOJIOTHU SHEProcOepexKeHus

223

SJ'IGKTPOMaFHI/ITHaH COBMCCTHUMOCTD B DJICKTPOIHCPICTUKE

224

MareMmaTtudeckue 3a1av1 SHEPIreTUKN

225

MOI[GHI/IPOBEIHI/IG OJICKTPOIHEPTCTHUCCKUX U IJICKTPOTCXHOJIOTMICCKUX KOMIIJICKCOB

226

Hay‘lHO-PICCJ'IeZ[OBaTeHLCKaH pa60Ta

227

OCHOBBI HAy4HBIX UCCIIEAOBAHUI

228

Hepexo;(HHe IPOLECCHI B 9JICKTPOOHEPICTUICCKUX CUCTEMAX

229

(OCHOBBI aBTOMATHYECKOIO ypaBJICHUSL

2.2.10

HepeHaHpﬂ)KeHI/Iﬂ n U30JA0us

2.2.11

TexHonoruueckas nmpakTHKa

2.2.12

DnekTpocHabKeHHe

2.2.13

3J1€KTPOCT3HL[I/II/I Ha OCHOBE BO300OHOBJISIEMBIX MCTOYHHUKOB OHEPTUN

2.2.14

Perneitnas 3amumra u aBTOMaTH3ALMS DJICKTPOOHEPTETUYECKUX CUCTEM

2215

Cy,I[OBbIe ABTOMATU3HUPOBAHHBIC 3JICKTPOSHECPTECTUYCCKUC CHUCTEMbI

3. KOMIIETEHIIMH OBYYAIOHIETI'OCA, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCHUIIJIMHBI

(MOJYJIST)

ITIK-1: Cnoco0eH npoBOANTL HAYYHO-HCCJIEI0BATe/IbCKUE H ONIBITHO-KOHCTPYKTOPCKHE Pa3padoTKU N0 OTAE/IbHbIM
pa3ienaM TeMbl

ITK-1.1: 3HaeT METOAMKYU MPOBEICHHUS UCCIICIOBAaHUI TApaMETPOB M XapaKTEPUCTHK IEMEHTOB U CHCTEM JJIEKTPOOOOPYIOBAHHS

B pe3yiabTaTe 0CBOCHUS JUCHUIIIMHBI oﬁyqaloumﬁcn JOJIZKCH

3.1 |3uaTs:

3.1.1 | - Kpurepuu u METOIBI ONTUMU3AIMH TIPU PEIICHUH PEXIUMHBIX 32144, IPUHIIUITHI PEIICHUS 3a7a9H pacIpe/IelIeHHs
AKTHBHOUN HArpy3KH MEXIY JICKTPOCTAHIMAMIE, IPUHIIUI PELICHHS MHOTOKPUTCPHATIBHBIX 3a/1a4; IPUHIIUIT PEIICHUS
3a7a4d ONTHMH3ALUH COCTaBa PabOTAIOUINX arperaToB B YHEPTOCHCTEME.

3.2 | YmeTh:

3.2.1 | - [IpuMeHATh METOIbI OITUMH3ALHH PEKUMOB PAOOTHI AICKTPOIHEPIETUUCCKUX CUCTEM; ONITH-MHU3UPOBATh

KOH(UTYpaIHIO AIIEKTPHYESCKUX CETEH; CTPOUTh SKBUBAJICHTHBIC SJHEPTeTHUCCKUE XaPaKTEPUCTUKH AICKTPOCTAHIIHH.
3.3 | Bragern:
3.3.1 | - HaBbikamMu pacyera peKUMOB 3JIEKTPOIHEPTe-THUSCKUX CHCTEM; HABBIKAMHE PEIICHHS 33/1a4 ONTUMAIbHOTO
pacrpeeneHus Harpy30K B SHEPrOCUCTEME C TPUMEHCHHEM METOJIOB pellie-His ONTHMHU3AINOHHBIX 3a1a4
4. CTPYKTYPA JUCHUIIJIMHBI (MOOYJIS)
Bun HaumenoBaHue pa3/iesioB U TeM /BU 3aHATHS/ Cemectp | Uacos | Jlureparypa | IlpIlo
3aHATUS / Kypc AroT
Paznen | Pasgen 1. OnTumaJjibHOe pacnipeesieHue MOTOKOB MOIIHOCTH B

3aMKHY-TBIX KOHTYPaX 3JIeKTPUYECKOM ceTH
Jlex OntuManbHoOe pacnpeaeeHre MOTOKOB MOITHOCTH B 3aMKHY-ThIX 3 0 JI.1J12.1 0

KOHTYpax dJIeKTpuieckoit cetu /JIex/ J12.2J12.3

Jla6 IIpumenenne merona Jlarpanxa Juist pelieHus 3aJa4d ONTHMAILHOTO 3 0 JIL.1J12.1 0

pacrpeneneHus MOTOKOB MOITHOCTH B ceTH. /J1ab/ J12.2J12.3




Cp OnrumanbHOe pacipeaeneHe TOTOKOB MOIITHOCTH B 3aMKHY-ThIX 3 8 JI1.1J12.1
KOHTYypax 3JieKTpuieckoit cetu /Cp/ JI2.2J12.3

Pazgen | Pa3gen 2. OnTumMu3anus pe;xuMa NMUTA-Iouieii ceTu no Hanpsi:KeHH o

Jlex OnTUMHU3aIHs PeKUMa TTUTA-IOIIEH CeTH MO HanpshkeHuIo /JIex/ 3 1 JIL.1JI2.1
J12.2712.3
Jla6 PacueT moteps MomtHOCTH B cetH /J1ab/ 3 2 JI1.1J12.1
JI2.2J12.3
Cp OntuMu3zanyst pexuMa nUTa-roei ceT mno Hanpsbkenuto /Cp/ 3 8 JI.1J12.1
J12.2712.3
Pazgen | Pa3gen 3. OnTumu3anus pe;xuMa NMUTA-Iouleil ceTH Mo peakTUBHOIM
MOILIHOCTH
Jlex OnTuMuzanys peskuMa MUTa-1oIed CETH 110 PEaKTUBHOU 3 1 JI1.1712.1
moirHocTu /JIex/ J12.2 J12.3
JIab OmnpezeneHre ONTUMANBHBIX TOUEK pa3MeIIeHUs] KOMIEHCUPYIOLIHX 3 0 JI1.1J12.1
ycTpoiicTs. /J1ab/ J12.2J12.3
Cp OnTuMU3aIys peKUMa UTA-IOIIEH CeTH 10 peakTUuBHON MotHOCTH /Cp/ 3 8 JIT.1J12.1
J2.2712.3
Paszmen | Pa3zgen 4. OnTuMu3anus pe:kuMa NuTa-rouleii cetn no kodgduunen-
TaM TpaHchopManuu
Jlex OnTuMHU3aIHs PeKUMa TUTA-IOIIEH CeTH Mo KodQPHIneH-TaM 3 0 JIL.1J12.1
TpaHchopmarim /JIex/ J12.2712.3
Cp OnTuMu3aIys peKuMa MUTa-IoIeH ceTH 1Mo KodpQuineH-ram 3 8 JIT.1J12.1
tpaHchopmaruu /Cp/ J12.2J12.3
Jlab OntuMu3zanyst pexuMa IUTarouel ceTy mo K03 UIeHTaM TpaHC- 3 0 JI.1J12.1
¢dopmarnuu. /J1a6/ J12.2J12.3
Jla6 Brusaue ko3 dunmenta TpanchopMaluy HapsHKSHAS Ha TOTEPH 3 0 JI1.1J12.1
aneKTpudecKkoi sHeprun /J1ad/ J12.2J12.3

5. COJEP’)KAHME JUCLOUILIAHBI (MOLY.JI5T)

Tema 1. OnTumanbsHOE pacnpeeseHre MOTOKOB MOIITHOCTH B 3aMKHYTBIX KOHTYpax 3JeKTpuueckoi cetu [1-3]

PacueT moTOKOB MOILITHOCTH B 3aMKHYTBIX KOHTYpax dJeKTpuueckoi cetu. Lle-neBast GyHKIUS 3a1a41 ONTUMH3ALUHI PEKUMa CETH,
YCIIOBHS 3a7a4d ONTHMH3a-IHU pekiMa. DOpMYITUPOBKY 3a/1a4 ONTUMH3AIIH PEKUMa 3JIEKTpUIecKoil ceTr. [IpumeHeHne MeTona
Jlarpana ayis perieHust 3aJa9d ONTHMAIBHOTO pacipeielie-Hus IIOTOKOB MOIITHOCTH B CETH.

Tema 2. OnTuMHU3aMs peXUMa MUTAIOMIEH CETH M0 HanpsKeHuto [ 1-3]

Pacuer nOonyCTUMBIX U ONITUMAJIBHBIX PEXXUMOB. ONTUMHU3ALMS PEXUMA IUTA-IOLIEH CETH MO HANPSDKEHHIO - CAMOCTOSITENbHAS
3a/laua MMHUMU3alUHU IOTEPh B 3IEeKTpUuecKol cetu. Komieke mporpaMM ONTUMH3AaLKU peXUMa MUTAOLER ceth. Meroauka
pacdera ONTHMAIBHOTO pexuma cetu o U. OnTtumuzanys pexxuma npocteiimei cetd mo U ¢ MOMOIIbI0 MeToJa IPUBEICHHOTO
rpajueHTa.

Tema 3 OnTumu3anus pexuma MUTaoIe CeTH 0 PeaKTUBHON MOITHOCTH [1-3]

OnpeneneHre MOTOKOB PEAKTUBHOW MOIIHOCTHU B DJIEKTPHUECKHUX CETSAX. BHIOOp KOMIEHCHPYIOLINX YCTPOHCTB. OnpeneneHue
ONTUMAJIBHBIX TOYEK pa3MeIeHHs KOMIIEHCUPYIOIINX YCTPOHCTB.

Tema 4. OnTuMU3aIHS PeKUMA THTAIOIIEH CeTH 1Mo KodddunueHTam Tpanchop-mamuu [1-3]

3amaun ONTHMU3ALUH TEKYIIUX PEKUMOB JIEKTPOIHEPTETHUECKUX CHCTEM H DIIEKTPUIECKUX ceTell. BcTpeunoe perynupoBanue
HanpspkeHust. ONTHMHU3aNMs peKUMa MUTAoIIEH ceTr o ko3d¢unuentam tpanchopmarmu. Biusaue korpdu-ipeHra
TpaHc(hOpMaIAY HAMIPSDKEHUS Ha TOTEPH DIISKTPUIECKOI SHEPTHH.

6. POHJ OHEHOYHbBIX CPEJICTB

6.1. Hepeqeﬂb BHU/I0B OLICHOYHBIX CPEACTB

3auer
IIpoBepounslit TeCT
OTueT 1Mo 1abopa-TOPHBIM 3aHATUSIM

6.2. Tembl NHCBMEHHBIX PadoT

6.3. KonTpoabHble BONIPOCHI U 3aJaHUS

MeToanka OleHKH J1a00paTOPHBIX paboT

Kowmrmiekt 1abopaTtopHbIX paboT MO AUCIUILIMHE HANIPABJICH Ha OIICHKY YMEHHI M HABBIKOB, XapaKTEPU3YIOIINX OCBOSHHE
KOMIICTECHIIHM.

B KOMILIEKT BXOIST 1ab0paTopHbIe paOOThI, KaXas U3 KOTOPHIX OIIEHUBAETCS KPUTEPHEM «3AUTCHO» HITH «HE 3aUTCHOY.
YcnoBusMu chOpMUPOBAHHOCTH BCEX MPEIYCMOTPEHHBIX 3TANIOB KOMITETSHIIUE B TIPOIIeCCe OCBOSHHS 00pa3oBaTeIbHOI Mpo-
TpaMMBbI B YaCTH JUCIUILIHHEI (MOJIYJIs) SBISIETCSI BHITIOJTHEHUE BCEX JTa00PATOPHBIX PabOT, COOTBETCTBYIOMINX JAHHOMY 3TAITy




KOMITCTEHIINH, Ha OLCHKY «3a4TCHOY.

O1LeHKa «3a4TEeHO» BBICTABILIETCS 00yJaroEeMycs, €l paboTa BEINOJIHEHA IIOJTHOCTHIO, TPAaBHIBHO OOPMIIEH OTHET I10
nabopaTopHoii padore. OOyJaromuics MOHUMAET COJIepKaHUE BBIMTOJIHEHHOH paboThI (3HACT ONpEeIICHHs TOHATHH, YMETh
Pa3bBACHUTH 3HAUCHHE U CMBICII JIIOOOTO TEPMUHA, HCHOIB3yeMOT0 B paboTe U T.11.), BIaAEeT TEOPSTUIECCKIM MaTepHaIoM,
OTCYTCTBYIOT OLIMOKH MPH OMMCAHUH TEOPUH, POpMYIHpyeT COOCTBEHHBIE, CAMOCTOSITENbHbIE, 000CHOBAaHHbIE,
apryMEHTHUPOBAaHHbIE CY)XKACHHMS, HOITYCKasi HE3HAUNTEIIbHBIC OLIMOKN Ha JIOTIOJHUTENIBHBIE BOIIPOCHI.

OreHKa «HE 3a4TEHO» BEICTABIIETCS 00yJaromeMycs, eci paboTa BHIITOTHEHA IOJIHOCTHIO, HO OH HE BIIAJICET TEOPETHUCCKUM
MaTepuanoM, J0IMyCKaeT IpyOble OMIHO-KH, UCTIBITEIBACT 3aTPYIHEHUS B (POPMYITHUPOBKE COOCTBEHHBIX CYKIECHHH, HECTIOCOOCH
OTBETHTb Ha BOIPOCHI IIPETIOAABATENS 110 CYLIECTBY BBIIIOJIHEHHON PaOOTHI.

6.4. MeTogn4yecKkne MaTePUAJIbI, ONIPeIeSIONINe MPOLEAYPHI ONEHNBAHUS

Kputepun oneHuBaHus:

"HEyIOBIETBOPUTENEHO" - CTY/IEHT TIOKa3bIBAET CIA0BIH ypOBEHb TEOPETHISCKUX 3HAHMH, HE MOXKET IIPUBECTH IIPUMEPHI U3
peanbHOI npakTHUKH. HeyBepeHHO 1 TOTHUECKH HETIOCIeA0BATeIbHO N3IaraeT Marepual. HempaBmisHO OTBe4aeT Ha
JOMOJTHUTENbHBIE BOIIPOCHI UK 3aTPYIHSAETCS C OTBETOM Ha HUX. He MMeeT 4eTkoro mpeacTaBiaeHus 00 U3ydaeMoM MaTepuaile,
JOITyCKaeT rpyOble OmiOKH. JleMOHCTpHpYeT YaCTHYHEIE, (hparMEeHTapHbIE, OYeHb TOBEPXHOCTHBIC YMEHHS, JAOITyCKasi rpyobIe
ommOKH. J[eMOHCTpHpYyeT HU3KHI YPOBEHB BIIAJICHNS MAaTEPHAIIOM, JIOITycKas TpyOsie ommoOku. Tect - MeHee 60% MpaBHIBHBIX
OTBETOB.

"ynoBneTBopuTeNbHO" - CTYIEHT NOKa3bIBAET 3HAaHWE OCHOBHOTO JIEKIIMOHHOT'O U NMPAKTUUECKOTo MaTrepuana. B oTBere He Bceraa
TPUCYTCTBYET JIOTHKA U3IOKEeHHUA. CTYICHT HCTIBITHIBACT 3aTPYIHECHHUS P NIPH BEJCHUH MPAKTHIESCKUX IIPAMEPOB.
®parmeHTapHOE, 3HAHU 0e3 TPyObIX ommOoKk YacTH4HbIE, JIEMOHCTPUPYET YMEHHUS 0e3 rpyOsix omnbok. He otpaboTanbr HaBEIKH
U TIpUEMBI CaMOCTOATENBHON paboThl 6€3 rpyosIx ommbok. Tect- 60-74% MpaBUIBHBIX OTBETOB.

"xoporro" - CTyJeHT MOKa3bIBaET TOCTATOYHBIH YPOBEHb TCOPETHUCCKUX U MPAKTHICCKUX 3HAHUH, CBOOOTHO ONEpUpyeT
OCHOBHBIMH TIOHATHSIMHU. YMEET aHAIN3UPOBATh MPAKTHIECKUE CUTYaIllH, HO TOITyCKaeT HeKOTOpbIe morpemHocTH. OTBeT
MOCTPOEH JIOTUYHO, MaTepHall u3JaraeTcs rpaMoTHO. JleMoHCcTpanus 3HaHUH B 6a30BOM (CTaHAAPTHOM) 00bEME, CTOCOOHOCTH K
PELICHUIO THIIOBBIX 3a/a4.. JleMOHCTpalys yMeHi Ha 6a30BOM (CTaHJapTHOM) ypoBHE BiiajieHre 0a30BbIMU HaBBIKAMH U
[IpUeMaMH 0] KOHTPOJIEM UM PYKOBOJACTBOM. TecT-75-84% npaBUIIbHBIX OTBETOB.

"oTnuuHO"-CTyeHT TTOKa3bIBAET HE TOJIBKO BBICOKHI YPOBEHb TEOPETUUECKUX 3HAHUIA M0 U3y4aeMON AUCIUIUINHE, HO U BUAUT
MEKIUCIUILTHHAPHBIE CBS3U. YMeeT aHAIU3UPOBaTh MpakTUdecKue cuTyauu. OTBET NOCTPOEH JIOTHYHO. MaTtepuan usnaraercs
YETKO, SICHO, apT'YMEHTHPOBAHO. Y MECTHO HCIIOIb3YeTCsl HHPOPMAIMOHHBIN U MILTIOCTPATHBHBIA MaTepuai. JleMoHcTpanus
BBICOKOT'O YPOBHS 3HaHHH; CIIOCOOHOCTH CAMOCTOSITEIIFHOTO aHAIN3a M PEeaNTH3alny MOTyICHHBIX 3HAHUH. JleMOoHCTpanus yMeHHH
BBICOKOTO YPOBHSI; CHOCOOHOCTB Pa3paboTaTh CaMOCTOSTENILHBIN, XapaKTePHBIi MOAXO0/ K PELICHHIO IOCTABICHHON 3a/1a4u.
BuiajieHne HaBbIKaMU 1 ITpUEMaMH Ha BHICOKOM YPOBHE, CIIOCOOHOCTB JIaTh COOCTBEHHYIO OLICHKY H3ydaeMoro marepuana. Tect- 85
-100% npaBUIBHBIX OTBETOB.

7. YHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JTUCIHUIIJIMHBI (MOAY JISA)

7.1 Pexomenyemasi iuTeparypa

7.1.1. OcHoBHasi iuTEpaTypa

ABTOpBI, COCTaBUTENU 3aryiaBue WznarenscTBO, oA
JI1.1 |Manadees A. B. OnTumu3zanus yCTAHOBUBIIMXCS PEKUMOB CUCTEM Maruurtoropck: MI'TY
AJIEKTPOCHAOKEHSI U STICKTPOIHEPTETUICSCKUX CUCTEM: YIeOHOE uM. I'.1. Hocosa, 2018
nocobue
7.1.2. Jlono/IHUTe/ILHAS TUTEpaTypa
ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI
JI2.1 |/BanoBa Enena KonnykTuBHBIE 371€KTpOMarHUTHbIE IOMEXU B Hosocubupck: HI'ABT,
BacunbeBHa, ['openoB | 3JeKTpOIHEPTETHUECKUX CHCTEMAax: MOHOTpadust 2006
B. II., JIuzanex H. H.
JI12.2 | Janunos I'ennanuit IToBrIIeHHe KadecTBa GYHKINOHUPOBAHMS JIMHUI AIICKTPONIEpeIadm: HoBocubupck: HI'ABT,
AnekceeBud, JleHunk | [MoHOTpadms] 2013
1Onua MuxaiinosHa,
MBanoB Muxaunn
Huxomaesuu,
CutnukoB ['puropmuit
Bukroposuuy, ['openos
Bausepuii [TaBnoBuy,
CanpHukoB Bacunuit
I'epacumoBuu
JI2.3 |Pycuna A. T, PesxMBI 2NIeKTpUUECKUX CTAHIIMKN U 3JIEKTPOIHEPTETUUECKUX CUCTEM: Mocksa: U3narensctBO
Ounumnmosa T. A. VYdebHoe mocodne IOpaiiT, 2018
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JNUCHUIIJIMHBI (MOAYJIST)
Hasnauenue Ob6opynoBaHue
JlaGopatopus JNEKTPUYECKHX | AyauTopHas mocka; Komrurekt ydeOHOW mebenn; MynsTuMmenuiiHoe obOopynoBanme: [IpoexTop
HU3MEpEeHHI u | (cramoHapHbiid), 9kpaH (crammonHapubiii), IIK (cTanmonapHseii); YdeOHO-TaOopaTOpHEIC
9IEKTPOTEXHHUUECKUX CTeHIBI: DNEKTPOTEXHUYECKHE MaTepuanbl, 2 IIT., 3alldTa JIIEKTPUYECKUX MOACTAHIUHA OT




MaTepHUaIOB - ydeOHas | nepeHanpsbkeHuil, 2 mr., V3MepeHue 7IeKTpHUECKOM MOIIHOCTH U 3Heprud, 4 mrt., OCHOBEI
ayoquropust  Juid  npoBeneHus | iupoBoil TexHukd, 4 mT., OnpeneneHue NOBpeXAeHUI kabenbHOH nuHuu; JlabopatopHoe
7a00pATOPHBIX 3aHATUH obopynosanue: Ocumtorpad, 2 mr.

YuebHas ayAUTOpUS i | AynuropHas nocka; Kommiekt yde6HOM Mmebenn; MympruMenuitHoe obopymosanme: IIpoexTtop

MPOBEACHNSA TEKYILICTO KOHTPOJIA
u HpOMe)i(yTO‘{HOPlI aTTCCTAlluU.

(craimonapHbiil), okpan (ctaumonapubli), IIK (craumonapHseiil); YueOHO-1abOpaToOpHBIE
CTEHIbl: ONEKTPOTEXHWYECKHE MaTepuanbl, 2 IIT., 3alldTa 3JIEKTPUYECKUX MOJACTaHIHUHA OT
TepeHanpspkeHuid, 2 mr., M3MepeHue 3JeKTpuueckoil MOIHOCTH W 3Hepruu, 4 mr., OCHOBBI
mudpoBoit TexHuku, 4 mT., OmpenencHue moBpexaeHuil kabempHOl muHNE; JlaGopaTopHoe
obopynoBanue: Ocummnorpad, 2 mr.

YuebHas ayIUTOpHs Juist | AynuropHast nocka; Kommiekr yue6HOW Mebenmyn; Mynsrumenuitnoe odopynosanue: IIpoexrop
MIPOBEECHUS 3aHATHH | (CTAaIlOHAPHBIHN), 3KpaH (cTarnuoHapHbIi), I1K (cTannoHapHbI)

JIEKIMOHHOTO THIIA

TTomermenue s | Kommnekr  ydebnoit mebemn; I[IK — 10 mT., nogkimoueHHBIX K cetd "HHTepHer" u
CaMOCTOSATEIbHOM paboTHI | 0OOeCrIeUnBaAIONIMX ~ JOCTYIl B BJEKTPOHHYIO  MH(OPMAIMOHHO-00pa30BaTEIbHYI0  Cpemy
o0yJaronxcs YHuBepcuTeTa.




