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1. llesu u 3212494 AU CIUILIHHBI

Lenbro 0OCBOEHUS AUCHMILTUHBI SBISETCS (OPMUPOBAHUE Y O0YUAIOIINXCS KOMIUIEKCHOTO
IpeCTaBlIeHus1 00 yCTPOMCTBaX TMOKOTO MHTEIIEKTYaIbHOTO YIIPABICHUS PEKUMaMU
AKTHUBHO-aIAIITUBHBIX JJIEKTPUYECKUX CETEN BBICOKOTO U CBEPXBBICOKOTO HAITPSKEHUS,
BBINIOJIHEHHBIX Ha 0a3e CUJIOBOW MEKTPOHUKH. 3aaun JUCHUIUIHHBL: 1. CTyneHTbI
JOJKHBI 3HATh 0COOCHHOCTH YIIPABICHUS PEKUMAMU CIOKHBIX JIEKTPUYECKUX CUCTEM,
KOHCTPYKUHMIO Y MIPUHLHUIIBI pa0OThl yCTPONUCTB KOMIIEHCAIIUU PEAKTUBHON MOILHOCTU U
rMOKOTO yNpaBJieHHUs, BHITIOJIHEHHBIX Ha 0a3e CUJIOBOM JIE€KTPOHUKH 2. YMETh IPUMEHSTh
IIPAKTUYECKAE METOMKH pacdy€Ta ¥ aHAJIN3a PEKUMOB IEKTPUUYECKUX CETEH U CUCTEM C
yCTpOMCTBaMU KOMITEHCAILIMU PEAKTUBHOM MOIIHOCTH U TMOKOro ynpasieHus 3. Binaners
HaBBbIKAMH UCCJIEI0OBaHUs YCTPOMUCTB THOKOTO yIpaBJIeHMs, BHIIOJHEHHBIX Ha 0a3e
CUJIOBOM DIIEKTPOHUKH, HA UMUTAIIMOHHBIX Mozielsix B makere "MATLAB/Simulink"

Kpartkoe conepxxanne TUCHUILTHHBI

YcTaHOBUBIINECS PEXKUMBI AMEKTPOIHEPTETUUECKUX CUCTEM U OCOOEHHOCTH YIPaBICHUS
ux pexumamu. KoMreHcaius peakTUBHON MOIIHOCTH B AJIEKTPUUECKUX CETAX BHICOKOTO U
CBEPXBBICOKOT'O HAIPSKEHUS U YCTPOICTBA ISl €€ ocylecTBIeHUsI. OyHKIMOHAIbHBIE
CBOMCTBA UCIIOJHUTENBHBIX YCTPOUCTB Ha 0a3e CUIOBOM 3JIEKTPOHUKHU ISl YIIPABICHUS
pPEeXKUMaMU YHEPrOCUCTEM. DIIEKTPOIIepeiaul U BCTaBKU MOCTOSTHHOTO TOKA Ha 6ase
npeoOpazoBaresiell ToOKa M HaIPsDKEHUS. YIPaBIsIeMblE YCTPONCTBA ONEPEUHON
xomneHcanuu peaktuBHou momHocT (MPM CTK, CTATKOM). Ynpasnsiembie
yCTpOMCTBA MPOI0JIbHOM KOoMIleHcanuu peakTuBHOU MottHocTy (TYIIK).
KomOuHupoBaHHbBIE yCTPOMCTBA THOKOTO yIIpaBiieHUs Ha O6a3e nmpeodpazoBaTeneit
Hanpspbkenust (OPIIM).

2. Komnerenun odyuawierocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUNIUHBI

[Inanupyemsblie pe3yabTaTbl OCBOEHUS [Inanupyemsblie pe3yabTaThbl
OIT BO (xommnieTeH1un) 0o0Oy4YeHHUs 10 AUCITUTUTHHE

3HaeT: Busbl 1 QyHKIIMOHAIbHBIE CBOMCTBA
YCTPOICTB YIIpaBIICHUS PEKUMAMU
PIIEKTPOIHEPTETUUECKUX CUCTEM, PEATTM30BAHHBIX
Ha 0a3e CUJIOBOM PIEKTPOHUKH. BeTaBku u
nepeayu MOCTOSTHHOTO TOKa, UICTOYHUKU
PEaKTUBHOM MOIIHOCTH, BBIIIOJIHEHHBIE HA OCHOBE
npeoOpasoBaTesiell TOKa U HalpshKeHUsl. YCTpoiicTBa
KOMITEHCAIIUU ¥ THOKOTO (aKTUBHO-a/IalITUBHOTO)
[IK-1 CnocobeH npuHUMaTh OpraHU3allMOHHO-  [YIPABIEHUS PEXUMaMH IEKTPUUECKUX CETEH.
yIpaBlIeHUYECKUE pelIeHHs TPU paboTe Ha 00bEKTax |YMeeT: AHATU3UPOBaTh YCTAHOBUBIIHECS U
npo¢eCCHOHAIBHON AEATEIbHOCTH MEPEXO/IHbIE PEKUMBI JIEKTPOIHEPIreTHUECKUX
CHCTEM C AJIEMEHTaMHU THOKOTO (aKTUBHO-
aJalTUBHOIO) yIPABJIEHMsI, p€aJlu30BaHHBIMU Ha
0a3e CHIIOBOI AIEKTPOHUKH.
meeT npakTU4eCcKui onbIT: TeXHHUKO-
YKOHOMHUYECKOTO pacueTa U aHalln3a pekKMMOB
AKTUBHO-aJIalITUBHBIX JIEKTPUUECKUX CETEH C
npuMeHeHrneM OBM u crienimaau3upoBaHHBIX
MPOTrPaMMHBIX CPEJICTB.




3. Mecto aucuumiaibl B cTtpykrype Ol BO

[Tepeuens npenmecTBYOMUX AUCIHUILINH,
BUJIOB pabOT y4eOHOro IjiaHa

[TepeyeHs MOCICTYIONIMX AUCIATLINH,
BUJIOB paboT

CucreMHas ¥ MpOTUBOABapHiiHas aBTOMaTHKa,
YCTONYHMBOCTD AIIEKTPOIHEPTETUUECKUX CUCTEM,
I/IHTCJ'IJ'ICKTyaHLHBIG OJICKTPOOHCPICTUUCCKUC
CUCTEMBI,

M HHOBaIIMOHHOE 3IEKTPOOOOPYIOBAHUE

ABTOMAaTHU3UPOBAaHHBIE CUCTEMBI YIIPABICHUS
TEXHOJOIMUYECKUM IPOLIECCOM,

L1 poBbIe TEXHOIOTUU ONIEPATUBHOIO YIPABICHUS
[peKUMaMU,

OKCIITyaTallMOHHAsl HaJle)KHOCTh U IUarHOCTHUKA,
OnTuMalibHOE YIIpaBJIEHUE JIEKTPUUECKUMU
cucTeMaMH Ha 0asze uepapxXuuecKux MoJeNeH,
MeTozabl ¥ anroput™Mbl IU(PpoBoi 00pabOTKH
CUTHAJIOB,

[Ipon3BoacTBEHHAs MTpaKTHKA (IIpeaauIuioMHast) (4

CeMecTp)

Tpe6OBaHI/I$[ K «BXOJHBLIM)» 3HAHUAM, YMCHHWAM, HABbIKaM CTYJCHTA, HCO6XOI[I/IMBIM
IIpu OCBOCHUU ,HaHHOfI JAUCHUITIINHBI 1 HpI/IO6peT€HHBIM B PC3YJILTATC OCBOCHUA

MPEAMICCTBYONTUX JUCITUTIIINH:

Hucuunimna

TpeboBanus

VIHHOBaLIMOHHOE 3JIEKTPOOOOPYIOBAHUEC

3HaeT: TexXHOMOTUUECKYIO YacTh 3JEKTPUUECKUX
CTaHLIUW, BBIIIOJIHEHHBIX 10 COBPEMEHHBIM
TEXHOJIOTHSIM: Ta30TYPOUHHBIC IIEKTPOCTAHIIHSI C
KOMOMHHPOBAaHHBIM IIUKJIOM, BETPO- U COJTHEUHBIE
PIEKTPOCTAHUUHU, TUAPOIIEKTPOCTAHLIMMU U Majas
reHeparnys. [ TaBHbIE JIEKTPUUECKUE CXEMBI
PIIEKTPUUECKUX CTaHIUH U nojcTaHiui. Cuctemsl
COOCTBEHHBIX HYX/I AJIEKTPOCTAHIINH U
nojctaniinii. COBpeMEHHbIE TEXHOJIOTUU
KOMMYTALIMH 3JEKTPUYECKUX LETIEH U ralleHus
PIIEKTPUYECKON T1yTH, COBPEMEHHBIE
KOMMYTAILIMOHHBIE annaparsl. IHHOBaIllMoOHHbIE
CHCTEMbI U3MEPEHUM U NIEPCIICKTUBHBIC
U3MEepHUTENbHbIE TPUOOPHI, TaKKe KaK IU(PPOBLIE U
ONTUYECKHUE U3MEPUTEIILHBIC TPaHCHOPMATOPHI
TOKa, U3MEPUTENIbHBIE TPaHC(HOPMATOPHI
HaIPsHKCHUS, KOMOMHUPOBAHHBIE YCTPONUCTBA
u3MepeHus. YmeeT: PazpabareiBaTh IporpaMMsl
WHHOBAIIMOHHOTO Pa3BUTHUS OOBEKTOB
3JIEKTPOIHEPIETUUECKOW CUCTEMBI C IPUMEHEHUEM
COBPEMEHHOTO IEKTpooOopynoBanus. imeeT
MpakTU4YeCKuil onbIT: CpaBHEHMS U OLIEHKU
TEXHUYECKHX U CTOMMOCTHBIX IMOKa3aTeJei
TEXHOJIOTMYECKHUX CXEM H 3JIEKTPOooOOpyaOBaHHUs
U151 00BEKTOB AJIEKTPOIHEPTETUUECKON CUCTEMBI.

CucreMHas M IpOTHBOABapUiiHas aBTOMaTHKa

3naet: [IpMHIMIIBI aBTOMAaTHYECKOTO
[PEryJIMpPOBaHUs 4aCTOTHI M MOIIHOCTH B
HHEProCHCTEME, YIIPaBICHUs BO30YXKICHHEM
CUHXPOHHBIX MalllMH, aBTOMaTHYECKOE BKIIOUECHUE
CUHXPOHHBIX T€HEPATOPOB Ha MapajlIeIbHYIO
paboty. Knaccudukanuio ycTpoicTs
[IPOTUBOABAPUNHON aBTOMAaTUKHA U aBTOMATUKHU

HOPMAJIBHOTO peXUMa. AJITOPUTMBI paOOThHI




ABTOMATHKH MPEJOTBPAILCHUS HAPYIICHUS
ycroitunBoctH (AITHY), aBroMaTuku JIMKBUIAITAN
acuHXpoHHOTO pexxuma (AJIAP), aBromatuku,
pearupyrouell Ha U3MEHEHNE HANPSKEHUS B CETH
(AOCH u AOIIH). ITpuHiune! nepegadn JaHHBIX
0 KaHaJaM CBSI3U. YMEET: AHAIM3UPOBATh JIOTHKY
PabOThI yCTPOICTB aBTOMAaTUIECKOTO YIIPABICHUS U
MCCIIEIOBATh UX B3aUMOJEHCTBUS C YCTPONUCTBAMU
penenHoi 3amuTsl ViMeeT NpakTU4eCKUN OIIbIT:
Br10opa 1 MpoBEpKH YCTAaBOK YCTPONCTB
ABTOMATUYECKOTO YIpPaBIEHUsI 00bEKTaAMHU
SIIEKTPOIHEPreTUUECKOW CHCTEMBI

'YCTOMYHNBOCTD QJICKTPOIHEPICTUICCKUX CUCTEM

3naer: OcoOEHHOCTH Pa3BUTHUS U MOAEIUPOBAHUS
[IEPEXOHBIX ITPOLIECCOB B AIEKTPOIHEPTETUUECKUX
cuctemax. OCHOBHbIE MOHATHUS 00 YCTOWYUBOCTH
DHEPIOCUCTEMBI, CHHXPOHHOI'O F€HEPATOPA, y3i1a
ACUHXPOHHOM Harpy3KH, 3HAa€T BU/bl YCTOMYHUBOCTH.
CoBpeMeHHbIE CPEACTBA U CIIOCOOBI 00ECTIEUeHH S
YCTOMUYHMBOCTH JIEKTPOIHEPTETUUECKUX CUCTEM.
YMmeer: [IpuMeHATh IPAKTUYECKUE METOAUKU
pacuéra NepexoaHbIX IPOLECCOB B
DJIIEKTPOIHEPIETUUECKUX CUCTEMAX C
VCITOJIb30BAaHUEM CIIPAaBOYHOMN WJIM HHOM
UH(OPMAIUH [T OLIEHKHU JOIYCTUMOCTH PEKUMOB
[PabOTHI ANEKTPOIHEPTETUIECKUX CHCTEM.
OneHuBarh JOMyCTUMOCTD PEKUMOB 110 YCIOBUAM
YCTOMYNBOCTH. VIMeeT NpaKTUUECKNI OTIBIT:
AHaan3a yCTOMUNBOCTH JIEKTPOIHEPTETUUECKUX
cucTeM ¢ mpumeHenneM OBM u
CIIELUAJIM3UPOBAHHBIX IPOTPAMMHBIX CPEICTB, a
TaKXe PEryJIMpOBaHUs PEKUMOB B IIPOCTEUIINX
DJIEKTPOIHEPIETUUYECKUX CUCTEMAX.

I/IHTCJ'IJ'ICKTyaJ'IBHBIG OJICKTPOOHEPICTUUCCKUC
CHUCTCMBI

3naet: OcHOBHOE 000pYIOBaHUE CI0KHO3aMKHYTHIX
DIIEKTPUICCKUX CETeH U CUCTEM, BBITIOJTHEHHBIX C
MPUMEHEHHUEM YCTPOMCTB MHTEIIEKTYaTbHOTO
yrpapieHUs. CXeMbI 3aMEIIEeHUS U MaTeMaTHIECKIE
MOJIEJIM BHICOKOBOJIBTHBIX JIMHUN AIIEKTPOTIePEIauH,
TpaHC(HOPMATOPOB, CHHXPOHHBIX TEHEPATOPOB,
Harpy30K, IPUMEHsIeMbIe B pacyeTax
YCTAaHOBHUBIIIUXCS PEKUMOB. MeToJIbI pacueTa u
MOJIETUPOBAHUS YCTAHOBUBILIUXCS PEKUMOB
CII0KHO3aMKHYTHIX JIEKTpUUYECKuX ceteil. CriocoObl
U METOJIbI PEryIMPOBaHUs U ONITUMU3ALINN
MapaMeTPOB PEKUMOB AIEKTPUICCKHUX CETCH 1
OCHOBBI KOMIIEHCAIIMH PEAKTUBHON MOIIIHOCTH B
DIIEKTPUICCKUX CETSX., METOIBI UCCIICA0BAHUS U
aHaJIM3a PEeKUMOB UHTEIUIEKTYalbHBIX
PIIEKTPOIHEPTETUYECKUX CETEM U CUCTEM YMEET:
PaspabarbiBaTh MporpaMMbl HHHOBAIIMOHHOTO
[PA3BHUTHS MICKTPOIHEPTCTUICCKUX CETCH U CUCTEM.
BBITOMHATE pacyeThl B ONTUMH3UPOBATH PEKUMBI
[PaOOTHI AIIEKTPUICCKUX CETECH U CHCTEM,
BBITIOJTHEHHBIX C IPUMEHEHUEM YCTPOUCTB
WHTEIICKTYaJIbHOTO YIIPaBJICHUS., AHAIN3UPOBATH
PEKHUMBI M YCIIOBUS PaOOTHI 3JEKTPOOOOpYIOBaHHUS

myTeM 0000IIIEHUsI PE3YJIETATOB HCCIICTOBAHUS




MmeeT npakTU4ecKui onbIT: TeXHHUKO-
YKOHOMHUYECKOTO pacuera U aHalln3a pekKMMOB
CJI0KHO3aMKHYTBIX 3JIEKTPUUECKUX CETEH C
npuMeHeHneM OBM u crienmanu3upoBaHHBIX
MpPOrpaMMHBIX CPEeACTB., McciienoBaHust peskMMOB U
YCIIOBHM pabOTHI JIEKTPOOOOPYIOBAHUS
WHTEJUIEKTYaJIbHBIX AIEKTPOIHEPreTUUECKUX CeTen
U CHCTEM

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpy10eMKOCTh JUCHHUILUIMHBI COCTaBIAeT 4 3.¢., 144 4., 59,5 4. KOHTaKTHOI
paboTHI

Pacrnipenenenue mo cemectpam
N Bcero B Jacax
Bun yuebuoid padots: 4acoB Howmep cemectpa
2

OO6mmas Tpyao€MKOCTh AUCIUTIITMHBI 144 144

AyoumopHhvie 3auamusi: 48 48
Jlexumu (JI) 16 16
[TpakTHdeckue 3aHATHS, CEMHHAPHI U (HITN) IPYTHE BUIIBI

ayauTopHbIX 3aHaTuil (I13) 16 16
Jlabopatopubie padotsI (JIP) 16 16

Camocmosmenvras paboma (CPC) 84,5 84,5
BrinonHenne KypcoBOro mpoekTa 28 28
[ToaroroBka K KOJJIOKBUYMaM 1o Jab0paTopHbIM paboTam 28 28
[TonroToBka K sK3aMeHY 28,5 28.5

KoHcynbranum 1 npoMeKyToYHask arTeCTalus 11,5 11,5

By koHTpOs (3a4eT, qud.3a4et, IK3aMeH) - sk3amen, K11

5. ConepkaHue TUCHMIIIMHBI

O0beM ayaIUTOPHBIX
pa;;(_;na HaumeHoBaHue pa3enoB JUCIUIIINHBI 3AHATHH 110 BUIAM B Hacax
Beero |JI| II3 | JIP
AKTyaJbHbIE TPOOJIEMBI Iepelaudl U PACIpeIeICHHS
1  |preKTpUYECKOU SHEPTUHU B CETAX BBICOKOTO U CBEPXBBICOKOTO 2 21 0 0
HaIPSHKCHUS
) DJeKTpoIepeada IOCTOSIHHOIO TOKA CBEPXBBICOKOTO HAIIPSKEHUS 3 51 o 5
HVDCTS kak 37eMeHT 3JIeKTPOIHEPreTUYECKON CUCTEMBI
'YipaBisiemble THOKHE CHCTEMBI AIIEKTPOIepeIadn TIEPEMEHHOTO
3 2 210 0
toka FACTS
4 YipaBiisieMble yCTPOMCTBA MONMEPEYHON KOMIIEHCAIIUN PEAKTUBHOM 10 4l o 6
MOILTHOCTH
5 YIIpaBisieMble YCTPONCTBA IIPOAOIBHON KOMIIEHCALMY PEAKTUBHOMN 6 4l o )
MOIIIHOCTH
6 KoMOuHMpoBaHHbBIE yCTpOiicTBa THOKOTO ypaBieHUs Ha 6a3e 4 21 o )
npeoOpa3oBaTesneil HanpsHKeHUs
7  [lIpakTHyecKue METOMIbl pacyeTa PEKUMOB CIOKHBIX JIEKTPHUUYECKUX 16 0| 16 0




|ceTeI71 c

AIIEMEHTaMU THOKOTo yrpasieHust Ha OBM | |

5.1. Jlekuum

Ne Ne
NeKIUupaszaena

HanmenoBanue umm KpaTKO€ COACPIKAHUC JICKIHMOHHOT'O 3aHATHA

Koi-
BO
4acoB

Oco0eHHOCTH COBPEMEHHBIX AIIEKTPOIHEpPreTndecKkux cucreM. OcoOeHHOCTH
MOCTPOCHUS M (YHKIIMOHAIHHBIE BOBMOXXHOCTH JIEKTPHUECKHUX CeTeH
HanpspkerrueM 500, 220 u 110 kB. OcHOBHBIE BU/Ibl YCTAHOBUBILUXCS PEKUMOB U
YCTpOICTBA peryJupoBaHus, IpUMEHsEMbIE B 3TUX peknMax. Pabora konbleBoit
cetn 220-110 kB B ycinoBusX, KOTa OTKJIIOHEHUS PEKUMHBIX TTapaMETPOB OM3KH
K IpeAesIbHBIM. PerynmpoBodHbIe BOBMOKHOCTH U orpannyeHus ycrporcts PITH u
aBTOTpaHCHOpMaTOpPOB ¢ KochIM perymupoBanueM. [Ipumenenne YIIP u BCK nns
KOMITEHCAIIMU PEaKTUBHON MOIIHOCTH U YMEHBIICHHS €€ IEPETOKOB B CETH.
[IpoGneMbl ynpaBieHus nepeaadeit u pacnpeaeneHueM IeKTPUIECKOM SHEPTUH B
ceTsix 220-110 kB u cnnoco6s! ux pemienus

[TpoGnemMbl epenadn AEeKTpoIHEprun Ha Gonbine paccrosaus ot 500 1o 1500
KM TI€pEMEHHBIM TOKOM CBEPXBBICOKOTO HarpspkeHus. [[puHnnmns! nepexadn
HIIEKTPOIHEPTUHU HA JaJIbHUE PACCTOSHUS MOCTOSHHBIM TOKOM CBEPXBBICOKOTO
HarpspkeHus1. CriocoObl peann3aluy nepeady U MpeoOpa3oBaHus SIMEKTPOIHEPTHN
BBICOKOTO U CBEPXBBICOKOTO HANPSHKEHUS Ha IOCTOSIHHOM TOKe. BapuaHThl cxem
HIIEKTPOIIEPEIady MOCTOSHHBIM TOKOM. OCHOBHBIE KOHCTPYKTHBHBIE 3JIEMEHTHI
DIIEKTPOIEPEIau TIOCTOSHHOTO TOKA CBEPXBBICOKOTO HAIPSKEHHUSI.
[IpenMy1iecTBa 1 HETOCTATKH MPUMEHEHHS dIIEKTpOIepeiad MOCTOSHHOTO TOKa B
CpPaBHEHUH C JIMHUSMH [IEPEMEHHOT0 TOKa.

[TonsiTHe rUOKON yrpaBasieMON CHCTEMBI HIIEKTPONEepeiaul IEPEMEHHOTO TOKa
FACTS. OGrue npuHIHITBI KOMIIEHCAIIUY aKTUBHOW U PEaKTUBHOW MOIITHOCTEH B
JTMHUSX JIEKTPONEPEaayn BEICOKOTO U CBEPXBBICOKOTO HanpspkeHust. CriocoOsl
MOJKJIIOUYEHHUS] yCTPOMCTB KOMIIEHCAIIUU U THOKOTO YIIPaBICHUS K dJIEeMEHTaM
DIIEKTPUYECKOH ceTH 1 criocoOb! ynpasieHuss uMu. Buasl yerpoiicts FACTS,
BbI/IeTIsieMbIe B 3apyOexHOM uTeparype. Knaccuduxanus ycTpoicTB THOKOTO
pETyIupOBaHus, IPUHATAs B OTEYECTBEHHOM IuTeparype. KiroueBble oTnnuus u
MPEUMYIIECTBA COBPEMEHHBIX THOKUX AJIEKTponepeaad NepeMeHHOro TOKa OT
TpaJUIUOHHBIX JIEKTPUUECKUX CETEH.

OCHOBHBIE YCTPONCTBA NONIEPEUHON KOMIIEHCALINS PEAKTUBHOM MOIIIHOCTH B
hIIeKTpUUecKuX ceTsax HanpspkeHueM 110-750 kB. Cratuueckuil THPUCTOPHBII
komrieHcatop (CTK). Haznauenue, 3agaun u o6nacts npumenenus CTK.
YerpoiictBo u ipuHIun padotsl CTK kocBeHHOTO AeiicTBUs. PerynupoBounas u
BosibTamriepHas xapakrepuctuku CTK.

Crarnueckuii cuaxpoHHbIH KommnieHcaTtop (CTATKOM). YeTpoilcTBO B MPUHITATT
paboThI IpeoOpaszoBaTelis HapsDKeHHS . PeXuMbl paboThl TapauIeIHOTO
CTaTHYECKOTO MpeoOpazoBarens HanpsbkeHus B ycrpoiictBe CTATKOM.
Bapuants! peanuzanuu CTATKOM

OcoOGEHHOCTH POIOIBLHON KOMITEHCAIIMH PEAKTUBHOM MOITHOCTH. YCTPOWUCTBO U
npuHIun padotsl TYIIK. ITpumenenne TYTIK 1t moBeITIIEHUST yCTOWIUBOCTH
DIIEKTPONIEPEAAUH.

[TocnenoBarenbubiii crarndeckui kommnencarop (IICK). YerpoiicTBo n npuHmn
padotsr [ICK.

Oco0eHHOCTH KOMOMHUPOBAHHOTO yIPAaBJIEHUsI IEPETOKAMU aKTUBHOM U
peakTuBHOM MomHOcTel. [locnenoBarensHO-apaiienbHbli (00beIMHEHHBIH)
peryastop moutHoctu (OPIIM). YerpoiictBo u npuniun pa6otst OPIIM.

[Tpumenenne OPIIM niist ynpaBineHHs NOTOKOPACPEAEIEHUEM MOLITHOCTEN B CETH




5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

Ne Ne Kox-
HanMmeHnoBaHue nin KpaTkoe Coep:KaHue MPaKTUYSCKOTO 3aHATHS, CEMUHApa BO
3aHATUA[pa3IeNa]
4acoB
1 7 Oco0EHHOCTH pacdeTa PeKUMOB CIIOKHBIX AEKTPUUECKUX CETEH C )
yCTpOIICTBaMH TMOKOTO YIIPaBICHUS
) 7 MeTob! 1 criocoObl y4eTa yCTPONCTB CHIIOBOU AJIEKTPOHUKH NP pacuere )
PEKIMOB
3 7  [([Iporpamma "NetWorks" st pacuera pexxumoB Ha 9BM 4
4 7 [IpuMeHeHue IpOTPaMMBbl "NetWorks" mpu pacuere pe:xMMOB CIOKHBIX 4
QIIEKTPUYECKUX CEeTe
5 7 CriocoObI y4eTa yCTPONCTB THOKOTO YIIPABJICHUS IIPH PacueTe PEKUMOB C 4
nomonsio nporpaMmel "NetWorks"
5.3. JIaboparopHbie padoThI
Ne Ne Koa-
HanmeHoBaHMe WK KpaTKOe COJEpKaHue 1adopaToOpHOI pabOThI BO
3aHATUA[pA3IENa]
4acoB
1 5 Hccnenoanue paboTsl TpEX(Ha3HOTO MOCTOBOTO TUPUCTOPHOTO MpeodpazoBarTes 5
Ha monenu B MATLAB/Simulink
VccnenoBanue paboThI ANIEKTPOIIEPENadn MOCTOSHHOTO TOKAa CBEPXBBICOKOTO
2 2 o 4
HarpsokeHust Ha moaenun B MATLAB/Simulink
3 4 WccnenoBanue paboThl CTaTHYECKOTO TUpUCTOpHOTO KoMiiencaropa CTK Ha )
monenu B MATLAB/Simulink
4 4 VccnenoBanue paboThl CTATUYECKOTO KOMIIEHCATOPa PEaKTUBHOM MOIITHOCTH 4
CTATKOM na monenu B MATLAB/Simulink
5 5 VccnenoBanre paboThl TAPUCTOPHOTO YIPABISIEMOTO POIOJIEHOTO )
komneHcatopa TYIIK na monenu B8 MATLAB/Simulink
6 6 Hccnenoanue paboTel 00BEAMHEHHOTO PETYIATOPa MOTOKOB MottHOCTH (OPIIM) )
na monaenu B MATLAB/Simulink
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Beinonuenne CPC
Cnucok JiuTepaTypsl (C yKa3aHHEM Kon-
ITogsunx CPC pas3zenos, ras, CTpaHull) / ccbuika Ha  [CemecTp| BO
pecypc 4acoB
BrinonHeHNE KypcOBOTO IPOEKTA OcHOBHas 1evyaTHas JIreparypa 2 28
[TonroToBKa K KOJJIOKBUYMaM I10
OcHoOBHasl 1eyaTHas JIMTeparypa 2 28
1abopaTOpHBIM paboTam
[ToaroroBka K sK3aMeHY OcHOBHas MeyaTHasl JInTeparypa 2 28,5

6. @oH/1 OLIEHOYHBIX CPEICTB /ISl IPOBeIeHNSI TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTeCTalluu

KonTpons kauecTBa 0cBOCHUS 00pa30BaTEeILHOMN MPOrpaMMbl OCYIIECTBIISCTCS B
cootBeTcTBHH ¢ [Tonokenrem 0 6aTbHO-PEUTUHTOBON CHCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOM JIeSITENILHOCTH 00yYarOIIUXCHl.

6.1. KouTpoabHusie meponpusitusa (KM)




KM

Ce-
MecCTp

Bun
KOHTPOJIS

HazBanue
KOHTPOJIBHOTO
MEPOIPUATHS

Bec

Makc.
Oajut

[Topsinok HauKcneHus: 6amIoB

YVun-
TEHIBA-
€TCA B

ITA
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KommokBuyM mpoBouTcs B hopme
OTBETOB Ha BOMPOCHL. CTYIEHTY BBIJIA€TCS
nBa Bornpoca. OTBET Ha Ka)bIil BOIIPOC
OIICHHBAETCS MAaKCUMyM B 5 6aioB. 3a
MMPaBUIILHBIN OTBET HAYHCIIACTCS 5
0asIoB. 32 YaCTUYHO MPABUIBHBINA OTBET
— 4 6asna. B ocTtanbHBIX citydasx
CTY/ACHTY 3aJ1aeTCst
TOTIOJTHUTETHHBIN/HABOSIITUN BOTIPOC,
€CIIM CTY/ICHT OTBEYAeT Ha HETO, TO
HauucisieTcs 3 6aia, B IPOTUBHOM
ciydae — 0 6amoB. Meponpusitue
3aCUNTHIBAETCS, €CIIU CTYACHT HaOpas He
MeHee 6 0aitoB (60%).

3amuTa oT4eTa mno 1aboparopHoil padote
OCYUIECTBIISIETCS CTYyACHTAMU
WHANBUIYAIBHO (MU KOJIEKTUBHO).
OT4YeT NOKEH OBITh COCTABJICH U
o¢opMIIeH IO yCTAaHOBJICHHOMY Ia0I0HY
B COOTBETCTBUHU C TPEOOBAHUSIMHU
kadenpsl. B mporecce 3anuThl
OLICHHUBAIOTCS CIIEIYIONINE TOKA3aTeNN U
HAUMCIISIFOTCS OaIuTbL:

a) MOJIHOTA co/iep KaHus oTyeTa: 3 Gamna
— €CJIM B OTUETE MIPUBEJECHBI BCE
TpeOyeMbIe ONUCAHUS, CXEMBI,
1300paxkeHust, HOPMYIIbI, BEIPAKEHHUS,
TaOJIHIIBI, TOCTPOCHBI BCE TPAPUKH U
arpamMmBbl, cieaHbl HE0OXOIMMbIE
BBIBO/IBI; 2 0ajia — €Clii OTCYTCTBYIOT
HEKOTOPBIE MOSICHEHHUS, (DOPMYIIBI WITH
BBIKJIAJIKH; B OCTAJIBHBIX CITydasx — 1
Oai;

0) MPaBWILHOCTh U 000CHOBAHHOCTH
BBIBOJIOB B oTueTe: 1 Gamn — ecnu
BBIBOJIBI, C(OOPMYJIMPOBAHHBIE CTYIEHTOM,
He TpeOyIOT BHECEHUS UCTIPABICHUN HITN
KOPPEKTHPOBOK CO CTOPOHBI
npenoaasaress, nHade O 6anos;

B) KauecTBO oopmiieHus oryera: 1 6amn
— ecJIi OTYeT O(hopMIIEH aKKypaTHO ¢
coOmronenreM Bcex TpeboBanui, nHaue ()
0aIoB;

') OTBET Ha BOIMPOC MpenojaBaress: 5
0aJIJIOB — €CJIM JJaH MPaBUIHHBIN
[pa3BEepHYTHII OTBET; 4 H6aia — eciu
OTBET HEJIOCTATOYHO Pa3BEPHYT; 3 Oaia
— €CJIM OTBET HE BEPEH, HO CTYACHT CMOT
[PaBUIIbHO OTBETUTD
TTOTIOTHUTETHHBIN/HABOSIINI BOTIPOC; B

OCTAJIBHBIX CJIydasaX 0 6aoB.

OK3aMCH




OTueT cuuTaETCs 3allUIICHHBIM, €CJIN
CTy/ZIeHT HaOpasi He MeHee 6 OaioB
(60%).

Texymmii
KOHTPOJIb

JlaGopaTopHas
pabota No2:
KOJUTOKBHUYM H
3aIUTa OT4eTa
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KostokBuyM npoBoauTcs B popme
OTBETOB Ha BONPOCHL. CTYICHTY BBIIAETCS
nBa Bompoca. OTBET Ha KaXK/bli BOIIPOC
OIICHUBAETCS MaKCUMYyM B 5 6auioB. 3a
[PaBUJIBHBIN OTBET HAYMCISAETCS 5
0aJ10B. 3a YaCTUYHO NMPABUIbHBINA OTBET
— 4 6ama. B ocTanbHbIX ciyyasx
CTYICHTY 3aJaeTCs
TTOTIOJTHUTENBbHBIN/HABOAIUI BOIPOC,
€CJIM CTYJICHT OTBEYAET Ha HETO, TO
HauucinseTcs 3 0ana, B IPOTUBHOM
cinydae — 0 6aioB. Meponpusitue
3aCUMTBHIBAETCS, €CIIU CTY/IEHT HaOpas He
MeHee 6 6aiioB (60%).

3ammTa oT4eTa Mo JadopaTopHOM paboTte
OCYILECTBIISIETCS CTyACHTaMHU
VWH/INBUIYAIBHO (WIIN KOJIJICKTHBHO).
OTueT omKeH ObITh COCTABJIECH U

0o OopMIIEH TIO YCTaHOBJICHHOMY IIa0JI0HY
B COOTBETCTBUU C TPEOOBAHUSIMHU
kadeapel. B mporiecce 3amuThl
OLIEHUBAIOTCSA CIEYIOLINE OKa3aTeNn U
HAUMCIISIIOTCS OasuIbl:

a) MOJTHOTA co/iepXKaHus oTyera: 3 Gansa
— €CITU B OTUETE MTPHUBEICHBI BCE
TpeOyeMble ONTUCAHUs, CXEMBI,
n300paskeHust, (POPMYJITBI, BBIPDKEHHS,
TaOIUIBI, TOCTPOEHBI BCE TpadUKH U
TarpaMMBl, CIIETaHbl HEOOXOTUMBbIE
BBIBOJIBI; 2 Oajia — eClii OTCYTCTBYIOT
HEKOTOPBIE MOSICHEHUSI, (HOPMYITBI WITH
BBIKJIA/IKU; B OCTAJBHBIX CIIydasix — 1
0a;

0) IpaBUIBHOCTh U OOOCHOBAHHOCTb
BBIBOJIOB B oTueTe: 1 6amn — ecinu
BBIBOJIBI, C(HOPMYTUPOBAHHBIE CTY/ICHTOM,
He TpeOyrOT BHECEHHSI NCTIPABICHUHN HITH
KOPPEKTUPOBOK CO CTOPOHBI
npernogasaress, nHade () 6ayios;

B) KauecTBO oopmiieHus oTueta: 1 6amn
— ecITi 0TYeT 0(OPMIIEH aKKypaTHO C
coOiroieHneM Bcex TpedoBanuil, nHaye 0
0aJLIoB;

') OTBET Ha BOIIPOC MpernoaBarTes: 5
0aJIJIOB — €CJIM JJaH MPaBUIbHBIN
[pa3BEepHYTHIN OTBET; 4 O6aia — eciu
OTBET HEJOCTATOYHO Pa3BEepHYT; 3 Oaia
— €CJIM OTBET HE BEPEH, HO CTYJAEHT CMOT
MMPABUIIBHO OTBETUTH
TTOTIOJTHATETHHBIN/HABO SN BOIIPOC; B
OCTaNbHBIX cirydasx 0 0amioB.

OT4eT cuuTacTCs 3alllMIICHHBIM, €CJIN

OK3aMCH




CTyZleHT HaOpaJl He MeHee 6 0ayioB
(60%).

Texymnii
KOHTPOJIb
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KosmokBuyM mipoBouTcs B opme
OTBETOB Ha BONPOCHL. CTYJIEHTY BBIJIA€TCS
nBa Bornpoca. OTBET Ha KaxbIil BOIIPOC
OIICHHBAETCS MAaKCUMyM B 5 6aioB. 3a
MMPaBUIILHBIN OTBET HAYHUCIIACTCS 5
0asIoB. 3a YaCTUYHO MPABUIHHBINA OTBET
— 4 6asina. B ocTtanbHBIX citydasx
CTY/ICHTY 3aJ1aeTCst
TOTIOJTHUTETHHBIN/HABOSIITUN BOTIPOC,
€CIIM CTY/ICHT OTBEYAeT Ha HETO, TO
HauucasieTcs 3 6aia, B IPOTUBHOM
cinydae — 0 6aimoB. Meponpusitue
3aCUNTHIBAETCS, €CIIU CTYACHT HaOpas He
MeHee 6 0aitoB (60%).

3amuTa oT4eTa Mo 1aboparopHoil padote
OCYUIECTBIISIETCS CTyACHTAMU
WHINBUIYAIBHO (MU KOJJIEKTUBHO).
OTYeT NOKEH OBITh COCTABIICH U
o¢opMIIeH IO YCTAaHOBJICHHOMY Ia0I0HYy
B COOTBETCTBUHU C TPEOOBAHUSIMHU
kadenpsl. B mporecce 3anuThl
OLICHHUBAIOTCS CIIEIYIONINE TOKA3aTeNN U
HAUMCIISIFOTCS OauIbl:

a) MOJIHOTA co/iep KaHus oTyeTa: 3 OGamna
— €CJIM B OTUETE MIPUBEJEHBI BCE
TpeOyeMbIe ONUCAHUS, CXEMBI,
1300paxkeHust, HOPMYIIBI, BEIPAKESHHUS,
TaOJHIIBI, TOCTPOCHBI BCE TPAPUKH U
arpamMmBbl, cieaHbl HE0OXOIMMbIe
BBIBO/IbI; 2 0ajia — €Clii OTCYTCTBYIOT
HEKOTOPHIE MOSICHEHHUS, (DOPMYIIBI WITH
BBIKJIAJIKH; B OCTAJIBHBIX CITydasx — |
Oai;

0) MPaBWILHOCTh U 000CHOBAHHOCTH
BBEIBOJIOB B oTueTe: 1 Gamn — ecnu
BBIBOJIBI, C(OOPMYIIMPOBAHHBIE CTYIEHTOM,
He TpeOyIOT BHECEHUS UCTIPABICHUN HITN
KOPPEKTHPOBOK CO CTOPOHBI
npenoaasaress, nHade O 6anos;

B) KauecTBO oopmiieHus oryera: 1 6amn
— ecJIi OTYeT O(hopMIIEH aKKypaTHO ¢
coOmroienreM Bcex TpeboBanui, nHaue ()
0aoB;

') OTBET Ha BOIMPOC MpenojaBaress: 5
0aJIJIOB — €CJIM JJaH MPaBUIHHBIN
[pa3BEepHYTHII OTBET; 4 H6aia — eciu
OTBET HEJIOCTATOYHO Pa3BEPHYT; 3 Oaia
— €CJIM OTBET HE BEPEH, HO CTYAECHT CMOT
[PaBUIIbHO OTBETUTD
TTOTIOJTHUTETHHBIN/HABOSIINI BOTIPOC; B
OCTaJIbHBIX ciy4asx (0 6amios.

OT4eT cunTaeTcs 3anlUIIeHHABIM, €CITH

CTy/IEeHT HaOpaJl He MeHee 6 6aioB

OK3aMCH
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KostokBuyM npoBoauTcs B popme
OTBETOB Ha BONPOCHL. CTYICHTY BBIIAETCS
nBa Bormpoca. OTBET Ha KaXK/bli BOIIPOC
OIICHUBAETCS MaKCUMYyM B 5 6auioB. 3a
[PaBUJILHBIN OTBET HaYHCISETCS 5
0aJ10B. 3a YaCTUYHO NMPABUIbHBINA OTBET
— 4 6ama. B ocTanbHbIX ciyyasx
CTYICHTY 3aJlaeTCs
TTOTIOJTHUTENBbHBIN/HABOAIIMI BOIPOC,
€CJIM CTYJICHT OTBEYAEeT Ha HETO, TO
HauucnseTcs 3 6ania, B IPOTUBHOM
cinydae — 0 6aioB. Meponpusitue
3aCUMTBHIBAETCS, €CIIU CTY/IEHT HaOpas He
MeHee 6 6aiioB (60%).

3ammTa oT4eTa Mo JadopaTopHOM paboTte
OCYILECTBIISIETCS CTyACHTaMHU
VH/INBUIYAIBHO (WIIN KOJIJICKTHBHO).
OTueT o/mKeH ObITh COCTABJIECH U

o opMIIEH TIO YCTAaHOBJICHHOMY IIa0JI0HY
B COOTBETCTBUU C TPEOOBAHUSIMHU
kadeapel. B mporiecce 3amuThl
OLIEHUBAIOTCA CIIEYIOLINE OKA3aTeNn U
HAUMCIISIOTCS OasuIbl:

a) MOJTHOTA co/iepKaHus oTyera: 3 Gansa
— €CITU B OTUYETE MTPHUBEICHBI BCE
TpeOyeMble ONTUCAHUs, CXEMBI,
n300paskeHust, POPMYJITBI, BBIPDAKEHHS,
TaOJIMIIbI, TOCTPOCHBI BCE TpapuKu U
TarpaMMBl, CIIETaHbl HEOOXOTUMBbIE
BBIBO/IbI; 2 0ajia — €CJIM OTCYTCTBYIOT
HEKOTOPBIE MOSICHEHUSI, (DOPMYITBI WITH
BBIKJIA/IKU; B OCTAJIBHBIX CIydasix — 1
0a;

0) IpaBUIBHOCTh U OOOCHOBAHHOCTD
BBIBOJIOB B oTueTe: 1 6amn — ecnu
BBIBO/IBI, C(HOPMYIIMPOBAHHBIE CTY/IEHTOM,
He TpeOyrOT BHECEHHSI NCTIPABICHUHN HITH
KOPPEKTUPOBOK CO CTOPOHBI
npernogasaress, nHade () 6aios;

B) KauecTBO oopmiieHus oTueta: 1 6amn
— eCITi OTYeT 0(OPMIIEH aKKypaTHO C
coOironieHreM Bcex TpedoBanuil, nHaye 0
0aJLIoB;

') OTBET Ha BOIIPOC MpernoaBarTeis: 5
0aJIJIOB — €CJIM JJaH NMPaBUIbHBIN
[pa3BepHYTHIHM OTBET; 4 6aia — eciu
OTBET HEJOCTATOYHO Pa3BepHYT; 3 Oata
— €CJIM OTBET HE BEPEH, HO CTYJAEHT CMOT
MPaBUIIHLHO OTBETUTh
TTOTIOJTHUTENbHBIN/HAaBOJAIINI BOIIPOC; B
OCTaNbHBIX cirydasx 0 0amioB.

OTueT cuuTaeTcs 3alUIIEeHHBIM, €CITH
CTyZleHT HaOpaJl He MeHee 6 0auIoB

(60%).

DK3aMCH
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KoiokBruyM IpoBOIUTCS B hopMme
OTBETOB Ha BONPOCHL. CTYIEHTY BBIIAETCS
nBa Borpoca. OTBET Ha Kax bl BOIIPOC
OIICHUBAETCS MaKCUMYM B 5 6aioB. 3a
[MPaBUIILHBIN OTBET HAYUCIIAETCS 5
0ayToB. 32 YaCTUYHO MPABUIIbHBINA OTBET
— 4 6amia. B ocTanbHBIX ciyyasx
CTY/ACHTY 3aJ1aeTCsl
TOTIOJTHUTETHHBIN/HABOSIIIHIA BOTIPOC,
€CIIM CTY/IEHT OTBEYAET Ha HETO, TO
HauucisieTcs 3 6aia, B MPOTUBHOM
cinyuae — 0 6amoB. Meponpusitue
3aCYUTHIBACTCS, €CIIH CTY/ICHT Habpasi He
MeHee 6 6aiioB (60%).

3ammra oT4eTa Mo JadopaTopHOU paboTte
OCYILECTBIISIETCS CTYACHTaMHU
WHIWBHUTYaTbHO (MJTH KOJUIEKTUBHO).
OTueT 1o/mKeH OBITh COCTABJIECH U

o opMJIEH TIO YCTaHOBJICHHOMY IIa0JI0HY
B COOTBETCTBUU C TPEOOBAHUSIMHU
kadeapel. B mporecce 3amuThl
OLIEHUBAIOTCS CIEAYIOUINE OKA3aTeNn U
HAUMCIISIIOTCS Oasuibl:

a) MOJTHOTA Co/lepXKaHus oT4yeTa: 3 Gana
— €CJIM B OTYETE MPUBEACHBI BCE
TpeOyeMbIe OMTUCAHUS, CXEMBI,
1300pakeHHsI, POPMYJIbI, BRIPOKCHHUSI,
TaOJIHIIbI, TOCTPOCHBI BCE TPapUKHU U
arpamMmbl, cieJaHbl HEOOXOANMbIE
BBIBO/IBI; 2 0ajia — €ClIi OTCYTCTBYIOT
HEKOTOpbIE MOSICHEHUS, (DOPMYJIBI WITH
BBIKJIQ/IKU; B OCTAJIBHBIX CIIydasix — 1
0a;

0) MPaBMILHOCTh 1 00OCHOBAaHHOCTH
BBIBOJIOB B oTueTe: 1 6amn — ecinu
BBIBO/IbI, C(HOPMYIIMPOBAHHBIE CTYIEHTOM,
He TpeOyIoT BHECEHUS UCITPABICHUN WIN
KOPPEKTUPOBOK CO CTOPOHBI
rpenojaasaresns, nHade 0 6anos;

B) KauecTBO oopmiieHus oTueta: 1 6amn
— eCJIM OTYeT O(hopMIIEH aKKypaTHO ¢
coOionieHeM Bcex TpedoBanuii, nHaye 0
0aILIoB;

') OTBET HA BOIPOC IMpernoiaBarens: 5
0aJIJIOB — €CJIM JJaH MPaBUIbHBIN
[pa3BEepHYTHIN OTBET; 4 Oalia — eciu
OTBET HEJIOCTATOYHO Pa3BEpHYT; 3 Oaia
— €CJIM OTBET HE BEPEH, HO CTYJACHT CMOT
[PaBUJIBHO OTBETUTh
TTOTIOJTHUTEIBHBIN/HABOAAIINI BOIIPOC; B
OCTaJIbHBIX ciayyasx 0 0amios.

OTueT cuuTaeTcs 3alUIIEeHHBIM, €CITH
CTy/IeHT HaOpas He MeHee 6 OaioB
(60%).

OK3aMCH

Texymmii

JlaGoparopHas
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KosstokBUyM npoBoauTCs B hopme

OK3aMCH




KOHTPOJIb

pabota Neb:
KOJJIOKBUYM H
3alMTa OT4eTa

OTBETOB Ha BOINPOCHL. CTYIEHTY BBIJIA€TCS
nBa Bornpoca. OTBET Ha KaXbIil BOIIPOC
OLICHUBAETCA MaKCUMYM B 5 6aioB. 3a
MPaBWIbHBINA OTBET HAYUCIISIETCS 5
0aIoB. 32 YaCTUYHO MPABUIHHBINA OTBET
— 4 6amna. B ocTanpHBIX cityyasx
CTY/ICHTY 3aJ1aeTCsl
TOTIOJTHUTETHHBIN/HABO AN BOTIPOC,
€CIIU CTY/ICHT OTBEYAeT Ha HETO, TO
HauuciseTcs 3 6aia, B IPOTUBHOM
ciydae — 0 6amnoB. Meponpusitue
3aCYMTHIBAETCS, €CIIM CTY/ACHT Habpai He
MeHee 6 6aioB (60%).

3amurTa oT4eTa no JadoparopHoit paboTe
OCYIIIECTBIISIETCS CTYACHTAMHU
WHIUBUTyaIbHO (MJIU KOJUIEKTUBHO).
OTueT omkeH ObITh COCTABJICH U

o OopMIIeH TIO YCTAaHOBJICHHOMY IIa0I0HY
B COOTBETCTBUU C TPEOOBAHUSIMHU
kadenpsl. B mporecce 3anuThl
OLICHUBAIOTCS CIICAYIONINE TOKA3aTeNN U
HAYMCIISIFOTCS OaIUTbL:

a) TIOJTHOTA CO/IepKaHUs oTUeTa: 3 Oaa
— €CJIM B OTUETE MPUBEACHBI BCE
TpeOyeMble OMTUCAHMUS, CXEMBI,
n300paskeHus, OPMYJIbI, BBIPDAKEHHS,
TaOJIHIIBI, TOCTPOCHBI BCE TPAPUKH U
arpamMmBbl, cielIaHbl HEOOXOMMbIS
BBIBOJIBI; 2 0ajia — €CJIM OTCYTCTBYIOT
HEKOTOPHIC MOSICHEHHUS, (DOPMYIIBI WITH
BBIKJIAJIKH; B OCTAIBHBIX CITydasx — 1
Oa;

0) MpaBWILHOCTh U 000CHOBAHHOCTH
BBEIBOJIOB B oTUeTe: |1 Gamt — ecnu
BBIBOJIBI, C(HOPMYIIMPOBAHHBIE CTYICHTOM,
He TpeOyIOT BHECCHHUS UCTIPABICHUH WITN
KOPPEKTUPOBOK CO CTOPOHBI
npemnoaasares, nHade (0 6aos;

B) KauecTBO opopmieHus otueTa: 1 6amn
— eciii OTYeT O(hopMIIEH aKKypaTHO ¢
coOmroieHreM Bcex TpeboBanui, nHaue 0
0asIoB;

') OTBET Ha BOIIPOC MPEIOAaBaTeIIs: 5
0aJIOB — €CJIM 1aH TPaBUIIbHBIN
[pa3BEPHYTHIN OTBET; 4 Oayia — eciu
OTBET HEJIOCTATOYHO Pa3BEPHYT; 3 Oaia
— €CITM OTBET HE BEpPEH, HO CTYJEHT CMOT
[PABIIBHO OTBETUTh
TTOTIOJTHUTETHHBIN/HABOAIINI BOTIPOC; B
OCTaJIBHBIX ciy4asx (0 6amios.

OTueT cunTaeTcs 3aIUIIeHHBIM, €CITH
CTyZleHT HaOpaJ He MeHee 6 0ayioB

(60%).

[Tpome-
JKYTOYHAast

DK3aMeH

40

baiier HauuCIIsII0TCS 3a OTBETHI Ha

BOIIPOCHI B ounere. buer COACPIKUT ABA

OK3aMCH




arrccranus

Borpoca. OTBET Ha Kax bl BOIIPOC
OIICHUBAaETCI MakcuMyM B 20 6asoB. 3a
[IPaBUJILHBIN pa3BEPHYTHIN OTBET HA
[MOCTaBJIECHHBINA BONpOC Hauucsgercs 20
0asioB. Eciiy OTBET HEIOIOH MITH
HETOUYCH WJIU JIOMYIIECHBI OIUOKH, HO TIPH
STOM CTYIEHT JaJl TPaBUIIbHBIN

M CUYEPITBIBAIOIIUI OTBET HA
TTOITOJIHUTEIILHBIN MIJIW HAaBOASIIUNA
BOIIPOC, TO Hauuchasiercs 15 6amnos. Ecou
OTBET CTYJICHTA Ha
TOTIOJTHUTETHHBIN/HABOAIINI BOTIPOC
HCIIOJIOH WX HeTo4YeH, To 12 6aiuio. B
ocTaJbHBIX ciaydasx 0 6ammos. s
CTYJCHTOB, HaOpaBIIKX Ha 3k3ameHe 0
0aIoB, MEPOTIPUATHE HE 3aCUNTHIBACTCS
1 pac4€T UTOTOBOIO PEUTHHTA 110
NMCIIUIUTMHE HE MMPOU3BOIUTCSL.

Kypcosas
pabota/mpoexT

Brimonuenune
KypCOBOTO
MPOEKTa

60

KypcoBoii mpoekt/paboTa T0KEeH OBITH
o¢opMIIeH TI0 yCTAaHOBJICHHOMY Ia0I0HYy
coracHO TpeOoBaHUAM Kadeapsl U B
COOTBETCTBUU C BBIJAHHBIM 3aJJaHHEM.
OLeHKe OUIEXKAT ITOSICHUTEILHAS
3anucka u yeprexu. B mpouecce
[MPOBEPKHU OIICHUBAIOTCS CIICAYIOIIHE
MMOKa3aTeNId U HAYUCIISIOTCS Oalb:

a) TIOJTHOTA CO/IEPYKAHUS U COOTBETCTBUS
BBIAHHOMY 3a/1aHuto: 30 6aioB — mpu
[MOJTHOM COOTBETCTBUH 3aJJaHUIO U BCEM
TpeboBaHUAM mpemnoaasarens; 20 6aiIoB
— €CJIM B TOSICHUTEIIbHOM 3aITUCKe
MpPUBEICHBI HE BCe TpeOyeMbIe: CXeMBI,
M300pakeHusI, POPMYJIbI, BRIPAKCHHUSI,
TaOIUIBI, TOCTPOEHBI HE BCE TPaPUKU U
TuarpaMMbl WM HEKOTOPHIE
HeoOXxoauMbIe BBIBOABL; 12 6anioB — eciu
OTCYTCTBYET WJIM HEBEPHO BBITIOJTHEH
OJIMH U3 MYHKTOB 3aJaHUSI WU OJIUH U3
YePTEKEH; B OCTABHBIX ciTydasx 0 6a;
0) kauecTBO 0POPMIICHUS TIOSCHUTEIBHOM
3anucku: 15 6amioB — ecnu
MOSICHUTEIbHAS 3amMKcKa 0hopMIIeHa
AKKypaTHO, UMEET JIOTUYHOE,
[10CJIEI0BATEIBLHOE U3JI0KEHUE MaTepuaa
C TIOSICHEHUSIMU U 00OCHOBaHUSMH U
[MOJIHOCTbIO COOTBETCTBYET
MPETBSBISIEMBIM TpeOOBaHUAM; 12
0aI0B — eciu B 0hOpMIIEHUN
MMPUCYTCTBYIOT IIOMApPKH, OTIEYaTKH,
VCTIPaBIICHUS WK HETOYHOCTH; 8 0aioB
— €CITU B U3JIOKEHUU MaTepuaia
HAOII0/1aeTCs HEMOCIE0BATEIbHOCTD, B
OCHOBHOM 4acTu pabOThI MPUCYTCTBYIOT
OTKJIOHEHHSI OT YCTAHOBIEHHBIX
TpeboBaHUil K 0pOpMIIEHUIO

MOsICHUTEILHOMI 3allMCKH, HC BBIACPIKaHA

Kyp-
COBBIE
[IPOEKTHI




eMHas CTUINCTHKA O(OPMIICHHS; B
OCTaJIbHBIX CiTy4asx Hauucsercs 0
0asIoB.

B) Ka4eCTBO OPOpMIICHUS
yepTexeil/makaros: 15 6amioB — ecnu
MOsICHUTEJIbHAS 3amKcKa oopMieHa
aKKypaTHO, UMEET JIOTHYHOE,
[OCJIeI0BATEIbHOE U3TI0KEHHE MaTepraia
C MOSICHEHUSIMH U 00OCHOBAHUSIMU U
[MOJTHOCTHIO COOTBETCTBYET
MpeabABIsieMbIM TpeOoBaHusIM; 12
0atoB — eci B 0popMIICHUH
[PUCYTCTBYIOT IIOMAapKH, ONIEYaTKH,
MCIIPaBIICHUS WK HETOYHOCTH; 8 0aioB
— €CIT B M3JI0KEHUU MaTepuaa
HaOJTI0/1aeTCs HEMOCIIE0BATENbHOCTD, B
OCHOBHOM 4acTH pabOThI MPUCYTCTBYIOT
OTKJIOHEHHMSI OT YCTAHOBJIEHHBIX
TpeOoBaHUH K 0(OPMIICHUIO
[MOSICHUTEILHON 3allMCKU, HE BBIAEpKaHa
eMHasi CTUINCTHKA O(OPMIICHHS; B
OCTaJIbHBIX CiTy4asx Hauucsercs 0
0asIoB.

PaboTa cunTaeTcs BHIIOJIHEHHOM, €CIIN
CTyZIeHT HaOpaJs He MeHee 36 OaioB
(60%), B IPOTUBHOM CJIy4yae
BO3BpalaeTCs Ha UCIIPABICHNUE WU
TOpaloTKYy.

Kypcosas
paboTa/mpoeKT

3ammra
KypCOBOTO
MPOeKTa

40

B X0/ 3aIUTEI OLIEHUBASTCS JOKIIa]
CTY/IEHTa, a TAKXKE MPaBUIBHOCTb U
[MOJTHOTA €r0 OTBETOB Ha BOIIPOCHI,
3amaBaeMble KoMmuccueil. Jloknan
oreHuBaeTcsd 1o 20 OayIbHOM IIKaJje.
Crynenty Hauncnsietcsi: 20 6anioB — eciu
TOKJIa]] ITOCJIeIOBATEIICH, JIOTHUEH,
OXBATHIBAET BCE pa3/Ieibl padoOThI,
BKJIFOYAs II€JIb, ITOCTABJICHHEIC 3a1a4H,
TOCTUTHYTBIE PE3Yy/IbTAThI, a B KOHILIE
moxsaaa GopMyaUPYIOTCS OCHOBHBIC
BBIBOJIBI TTO MPOJIeNIaHHOM paboTe; 15
0aJIOB — €CJIM BXOJIE JOKJIa/Ia CTyJAEHT
TOMyCKaeT OTOBOPKU U HETOYHOCTH,
cOMBaeTCs WM HAPYIIAET JIOTHIYECKYIO U
CMBICJIOBYIO MTOCJI€I0BAaTENbHOCTh
nokiazga; 12 6annoB — eciIu JOKIag He
[MOCJICA0BATEIICH WX B X0OAC AOKIIaaa
CTY/ICHT JIOTyCKaeT TPyObIe ONTHOKH,
NIEMOHCTPUPYET HE3HAHUE
po¢eCcCUOHATFHON TEPMUHOJIOTHH,
c1abo OpUEHTUPYETCS B paboTe, a TaKkxke
He criocoOeH chopMynupoBaTh U
TOJIOKUTH 11€JTh, 33/1a41 PabOTHI U
[MOJTydYEHHBIE UTOTOBBIE pe3ynbTathl. [1o
3aBEPILICHUH JTOKJIaa CTYICHTY 3aJal0TCs
TBa BOITPOCA, KK OIICHUBAETCS

MakcumyM B 10 6amnoB. Komuccust

Kyp-
COBBIE
[IPOEKTHI




Ha [OCTABJICHHBI BONPOC U EMY

CMOTI' OTBECTUTH XOTA 6]31 OdHWH U3
BOTIPOCOB.

HAYMCIISIET 32 OTBET Ha Bompoc: 10 6amios
— €CJTU JIaH MPaBWIbHBINH 000CHOBAaHHBIHN
OTBET, TP ITOM CTYJIEHT ITOKa3bIBAET
3HaHHE TEMBI BOIIPOCA U ONEPHUPYET B
CBOEM OTBETE JIAHHBIMU U3 PabOTHI; 8
0aJIJIOB — €CJIM OTBET CTY/IEHTa HETOUEH
1M c1abo apryMeHTUpOBaH; 6 0aioB —
€CJIM CTYACHT Jall IPaBUIbHBII OTBET, HO
[IPH TOM HE CMOT €T0 apryMEHTHPOBATh
VT TTOITBEPIUTH JAHHBIMH U3 CBOEH
[PabOTBI; B OCTATBHBIX CITy4YasX, KOMUCCHUS
CUMTAET, YTO CTYACHT HE CMOT OTBETUTh

Hayucisgercd 3a Hero 0 0awtoB. 3anmra
[IPU3HACTCS YCIICIIHOM, €CJIU CTYEHT
HaOpan He MeHee 24 6amioB (60%) u

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bun
IIPOMEKYTOYHOU
aTTeCTalUN

[Ipouenypa npoBeneHus

Kpurepun
OLICHUBAaHHUS

KypCOBBIE
IIPOEKTHI

WNupuBrayanbHOE 3a/1aHUE HA KYPCOBOM MPOEKT/paboTy BhIJAETCS B
Hauaje ceMecTpa. B cOOTBETCTBUU C 3a1aHUEM CTYIEHT oopmiseT
0 MIa0JIOHY COTJIACHO TPeOOBaHUAM Kadeaphl MOSCHUTEIBHYIO
3aIllMCKy W pa3pabaThiBaeT YepTeKU/TIakaThl. 3a 2-3 Heaenu 10
OKOHYaHHUS CeMecTpa CTYJEHT JI0JKEH, pacredyararh, CIIUTh U
noanucarb 0(OPMIICHHYIO IOSCHUTENBHYIO 3aIUCKY, a TAKKe
pacriedararpb ¥ MOJANNCATh YePTEXKH/TIIAKAThI, TIOCIE YeTO CAaTh UX
Ha MPOBEPKY mpenoaasarento. [Ipenogasarens nposepseT NOTHOTY
Y TIPaBUJILHOCTD BBITIOJTHEHHS IPOEKTa/paboThI, KA9YeCTBO
oQopMIIeHHs] TOSCHUTENBHOMN 3aIMCKU U YepTexeil/miakatos. B
cirydae TpyObIX HapylIeHHi paboTa BO3BpaIIaeTCsl CTYIEHTY Ha
UCIIpaBlIeHUE WU A0paboTKy. B ocTalbHBIX ciydasx
MPEeIo/aBaTellb OLIEHUBAET BHIMOIHEHHBIN KypCOBOM MPOEKT/padoTy)|
U JIONyCKAeT CTY/IeHTA K 3aluTe. 3alnuTa KypcoBoro
poeKTa/paboThl MPOBOIUTCS B MOCIIEAHIOI HEIETIO CEMecTpa
KOMHCCHEH, COCTOSIIEH He MEHee YeM U3 JIBYX IperoiaBaTene
Kadeapsl. Ha 3amury cTyneHT NPHHOCHUT MTPOBEPEHHYIO
MOSICHUTENBHYIO 3aMUCKY C 33/IaHUEM U TIPOBEPEHHBIE
yepTeKu/TuakaTel. Ha 3ammTe cTyIeHT KOpOTKO B TeueHHe 3-5 MUH.
JOKJIaJIBIBAET O LI€TH CBOEH pabOoThI, MOCTABICHHBIX 3a/1a4,
OCHOBHBIX MTPOEKTHBIX PEIICHHSIX U MOJYYSHHBIX TPU 3TOM
pesynbratax. [locie yero oTBeyaeT Ha BOMPOCHI YIEHOB KOMUCCHHU.
KypcoBoii mpoext/paboTa cunTaeTcst 3aBepIIeHHBIM, €CITH CTYIEHT
OTBETHUJI Ha 3aIUTe XOTS ObI HA OJTUH U3 BOIIPOCOB KOMHUCCHU, U TIPU
9TOM €T0 UTOTOBBIN PEUTHHT cocTaBuil He MeHee 60%. B
3aBHCHMOCTH OT BEJIMYMUHBI UTOTOBOTO PEHTHHTa B BEOMOCTD
BBICTABIIIETCA OLICHKA: «OTIIMYHO)» — €CIIM UTOTOBBIA PEUTHHT 3a
KypcoBoii poekT/padoty coctaBui oT 85 10 100%; «xoporioy» —
€CJIM UTOTOBBIN PEUTHHT cocTaBui oT 75 10 84%;
«YIOBJIETBOPUTEIBHO» — €CJIK cocTaBmi oT 60 o 74%. B
OCTaJIbHBIX CIIy4asiX B BEJJOMOCTb IPOCTABIISIETCSI OLICHKA —

«HCYIOBJICTBOPUTCIILHO) .

B coorBeTcTBUU
cm 2.7
[lonoxenus




DK3aMeH MPOBOIUTCS B MMCbMEHHOM (hopme mo Omeram. B
ayIMTOPUH, T/I€ TIPOBOJMTCS SK3aMEH, OTHOBPEMEHHO IPHUCYTCTBYET
He Oonee 10-15 yenoBek. Kaxxaomy cTyeHTy BblnaeTcst OUIIET, B
KOTOPOM COZIEPKHTCS JIBa BOIpOca U3 crucka. [ Hanmcanus
oTBeTa Ha OuneT maercs He Oonee 1,5 act. waca. JucuuninHa

" B coorBeTcTBUU
CUHMTAETCSl OCBOEHHOM, €CJIM CTYJICHT YCIICIIHO CAJT K3aMEH U €ro

9K3aMeH N o cmm. 2.5,2.6
UTOTOBBIN PENTHHT IO JUCLMILIMHE cocTaBul He MeHee 60%. B
[Tonoxenus
3TOM CJIy4ae B BE€IOMOCTh BBICTABIISAETCS OLIEHKA: OTIUYHO» —
€CJIM UTOTOBBIN peUTHHT cocTaBuia oT 85 10 100%; «xopomo» —
€clIi coCTaBWI OT 75 110 84%; «ynOBIETBOPUTEIBLHO» — €CJIU OT 60
10 74%. B ocTanpHBIX cilydasx MPOCTABISIETCS OL[EHKA —
«HEYJIOBJIETBOPUTEIIBHON.
6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB
K p 5 Noe KM
OMIETEHIUH €3yNbTaThl 00yUCHHS
Y Y 1123 J4fs[6[7[8[o

3HaeT: Bunbl v GyHKIMOHATBHBIE CBOMCTBA YCTPOICTB yIpaBlIeHUs
pEeKMMaMU AIIEKTPOIHEPTETUUECKUX CUCTEM, peau30BaHHbIX Ha Oa3e
CHJIOBOM AJIEKTPOHUKU. BCTaBKM U nepeaun NOCTOSISHHOTO TOKa,
T1K-1 MCTOYHUKH PEAKTUBHON MOIITHOCTH, BBIIIOJTHEHHBIE HA OCHOBE A
mpeoOpa3oBaTeneil Toka U HalpsKeHUs. YCTPOICTBA KOMIIEHCAIIUU 1
rUOKOTO (aKTHBHO-AJaNTUBHOTO) YIIPABICHUS PEKUMAMH dJIEKTPUUECKUX
ceTeil.

'YMeeT: AHaNM3UPOBATh YCTAHOBUBILIKECS U MIEPEXOIHBIE PEKUMBI

MK-1 DIIEKTPOIHEPTETHUECKUX CUCTEM C DJIEMEHTaMH TMOKOTO (aKTHBHO- IAARRARAAE
a/IaTITUBHOTO) yIPAaBJICHHUSI, PEAIM30BaHHBIMH Ha 0a3e CHIIOBOM
DIIEKTPOHUKH.

VMeeT npakTHYeCKUI ONBIT: TEXHUKO-DPKOHOMUYECKOTO pacdyeTa U aHaJIn3a

[1K-1 PEKUMOB aKTUBHO-aJalITUBHBIX JJIEKTPUYECKHUX CETEU C IPUMEHEHUEM
OBM u crienmanu3upoBaHHBIX POTPAMMHBIX CPEJICTB.

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIMHBI

IHeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALMUS
@) OCHOBHAA TUMepamypa:
1. Peokos, O. I1. JlanpHue 351eKTponiepeadyi CBEPXBhICOKOTO
HanpspkeHus [ TekcT] y4eb. /uist By30B MO CHEIUATBHOCTH "DIEKTPOIHEPTET.
cucteMsbl U cetu" Hanpasienud "Onexkrpo3nepretrka’ 0. I1. Peokos. - M.:
Hznarensckuii njom MOU, 2007. - 486, [1] c. ni. 22 cm.
2. Ilocce, A. B. CxeMbl 1 peKUMBI JJIEKTPOIIEpead IOCTOSHHOTO TOKA
[Tekct] A. B. Ilocce. - JI.: Dueprus. Jlenunrpaackoe oraenenue, 1973. - 303 c. u.
3.  TompmmreiiH, M. E. DneMeHTBI CUII0BOM SJIEKTPOHUKH JUISl YIIPABICHUS
pexumamu nekrposHepreruueckux cucteM [Teker] Y. 1 [IpeoOpazoBarenu Toka
yue0. mocobue Juist 0akaiaBpOB U MaruCTpOB HaIlpaBieHUs "DIEKTPOIHEPTreTUKA U
anekrporexHuka' M. E. lonpamreiin, A. B. I[Ipokyaun ; nog pea. M. E.
lonpamreiina ; FOx.-Ypan. roc. yH-1, Kad. DnexrTp. craHium, CeTu U CUCTEMBI
anekTpocHadkeHus ; OYpI'Y. - Yensounck: Uznarensckuit Lentp FOYpI'Y, 2016. -
116, [1] c. ui1. 3IEKTPOH. BEpCUs



0) OononHumenbHas IUmepamypa:
1. Kynuxkos, FO. A. [lepexoiHbie MPOILIECCHI B JIEKTPUUECKUX CUCTEMAX
[Texct] Yueb. mocobue 0. A. Kynukos. - 2-e uzj., uctp. u gom. - HoBocubupcek:
HI'TY, 2006. - 282 c.

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANbL O OUCYUNTUHE, UMelouwuecs 6 bubnuomexe.
He npenycmorpenst

2) MemoouuecKue yKasaHus 0 Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. Tonpamreiin M.E. CuCTEMBI JIEKTPOIHEPTETUKH C DIIEMEHTaAMU
CUJIOBOM DIICKTPOHUKH. DJIEMEHTHI CHIIOBOM 3JIEKTPOHUKH TSI YITPABICHUS
peKMMaMu JIEKTpodHepreTHaeckux cucteM. Yacts 1. [IpeoOpa3oBaTenu Toka:
yuebHoe nocodue / M.E. lonpamreitn, A.B. [Ipokynun, nox pea. M.E.
lonpamteiina. — Yensabunck: M3aarensckuii nentp HOYpl'Y, 2016. — 117 c.

U3 HUX: y4eOHO-Memoouueckoe obecneyerue camocmosmenpHoll pabomsl cmyoeHma:
1. Tonpamreiin M.E. CucTeMbl 3JIEKTPOIHEPTETUKH C IIEMEHTaMU
CUJIOBOM JIEKTPOHUKHU. DIIEMEHThI CUJIOBOM AJIEKTPOHUKH JIJIs1 YIIPABICHUS
peXUMaMu deKTposHepreTuueckux cucteMm. Yacts 1. [IpeobpaszoBatenu Toka:
yueoHoe nocodue / M.E. Tonpamreiin, A.B. [Ipokynun, nox pea. M.E.
lonpamreiina. — YensaOunck: U3aarensckuii nentp HOYpl'Y, 2016. — 117 c.

DJIeKTPOHHAS Y4eOHO-MeToAuYeCKasl IOKYMEeHTaIUs

Bun HaumenoBanue pecypca

No "
JUTEPATYPBI B DJIEKTPOHHOM (opme

bubnaunorpaduyeckoe onrcanue

MeToauyeckue mocoous st [Iporpamma "NetWorks" nins pacuera
. Y4eOHO-METOINICCKIE
1 |camocCTOSTENBHOM paOOTHI PEKUMOB AIIEKTPOIHEPTETUUECKUX CUCTEM
Marepuabl Kaperpbl
CTyJIeHTa http://edu.susu.ru/

[TepedyeHs HCIOIB3YEMOTO IPOTPAMMHOTO 00ECIICUCHHUS:

1. PTC-MathCAD(6eccpouno)
2. Math Works-MATLAB, Simulink R2014b(6eccpouno)

[Tepeyens ncnonap3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U UH(OOPMAIITMOHHBIX
CIIPABOYHBIX CHUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHue I CIUTITHHBI

OcHoBHOE 000pyIOBaHKE, CTEH IbI, MAKEThI, KOMITBIOTEPHAS] TEXHHKA,

N No
Bun 3anstuit Ayt MPEIYCTaHOBIEHHOE MPOTPaMMHOE 00eCIIedeHUE, HCTIOIB3YEMOE JIJIst
A Pa3IMYHBIX BUJIOB 3aHITHI
453
Jlekuuu 1) Kommnbrorep, 3KkpaH, MpoeKTop, MUKpOHOH
378
DK3amMeH Jlocka

()

[IpakTnueckue 251

0CKa, KOMITBIOTEP, IKPaH, IPOCKTO
3aHATUS U ceMuHapsl (1) a ’ P, SKpait, p P




JlaboparopHbie
3aHATHS

141
(1)

Jlocka, KOMITBIOTED, KpaH, MPOEKTOP, YUeOHbIH 1a00paTOpHBINA CTEH]
«JHeprocucTeMa ¢ aKTHBHO-3/IalITHBHBIM YIIPABICHUEM




