OLIEHOYHBIE MATEPHAJIBI
MO TUCHUTIJINHE
MaTeMaTI/IqCCKOQ MOI[GHI/IpOBaHI/Ie pe)KI/IMOB BHCKTpOBHepTGTI/IqCCKI/IX CHUCTECM

Kon monyns Mopyab
1157031 Pexumbl paboTHI 3JIEKTPOIHEPTreTUIECKUX CUCTEM

ExarepunOypr



OrnieHOYHBIC MaTepUaAIbl COCTABICHBI ABTOPOM(AMH):

Ne ni/nt damunusa, ums, Yuenas cTeneHb, To.kHOCTD IMoapa3nenenue
0TYECTBO y4eHoe 3BaHue
] quOBl/l'[‘l/lll l_[EIBCJl KaHAuJ1aT ILOLICIIT aB'l‘OMa'[‘l/Bl/lpOBallllle
BanepbeBMq TCXHHUYCCKUX QJICKTPUYCCKHUX CUCTEM
HayK, 0€3 y4eHOro
3BaHU
CoraacoBano:

VYnpasienue o0pazoBaTeIbHBIX TPOTPaMM

P.X. TokapeBa




ABTOpBI:
*  YycoButuu [laBesa BasepseBuy, /[oneHT, aBTOMAaTH3HPOBAHHBIX YJIEKTPHYECKUX
CUCTEM

1. CTPYKTYPA U OBPBEM JUCHUIIVIMHbI Marevaruueckoe MojempoBaHue
PEKHMOB JIEKTPOIHEPIreTHYECKUX CHCTEM

1. O0bem AUCHUIIMHBI B |3
3a4eTHBIX eANHULAX
2. Buabl ayiuTOpHbIX 3aHATHI Jlexnun
JlabopaTopHble 3aHATHS
3. IIpomeskyTOUHAs aTTecTALMS 3auer
4. Texkymas arrecrauus Pacuernas pabota 1

2. IIJNIAHUPYEMBIE PE3YJIBTATDI
JUCHUIIIIMHE MOAYJIA MaTtemMaTHYecKoe
IJIeKTPOIHEPTeTHYECKUX CUCTEM

OBYYEHUA MHIAUKATOPBI) 11O
MO/JeJMPOBAHHE  PEKMMOB

Nuaukatop — 9T0 mpu3HAK / CUTHAN/ MapKep, KOTOPBIM MOKa3bIBaeT, HA KaKOM YPOBHE
00y4aronuics JOMKEH OCBOUTH PE3YIbTaThl 00YUCHUS U HX MIPEABIBICHUE JOKHO OITBEPAUTH
(hakT OCBOCHHSI IPEIMETHOTO COACPKAHMS JAHHON AMCIUILINHBI, yKa3aHHOTO B Tabu. 1.3 PTIM-

PIIJI

Tabmumna 1

Koa v HanmenoBanue

Ilnanupyembie pe3yabTaThl

KOHTpOJ’IbHO-OIIeHO‘IHI)Ie
cpeacTBa 1Jisl OCHUBaHUA

CTaBUTb,
(hopMaM30BBIBATH U
pemaTh 3a1a4H,
OTHOCIIIHNECA K
npoheCCUOHAITBHOMN
ACATCIIbHOCTH,
UCTIOJIB3YSl METO/IBI
MOACIMPOBAHUA U
MaTEMaTHYECKOTO
aHanm3a

HAaCTONYMBOCTb B IOCTUKEHUU
1en

3-1 - Cnenatb 0030p OCHOBHBIX
METO/I0B MOJICTTUPOBAHUS U
MaTeMaTU4YeCKOro aHalus3a,
MPUMEHUMBIX IS hopMaTi3aIiuu
U pelleHus 3a7a4
npodecCuoHaTbHON
JeATETbHOCTH

3-2 - Xapaktepu3oBaThb cepbl
MPUMEHEHUS U BO3MOKHOCTH
MaKEeTOB MPUKIIATHBIX IPOTPaMM
JUTSL pellieHus 3a1a4
npodecCuoHaTbHON
JeATETbHOCTH

[1-1 - Pemrath caMOCTOSATENTBHO
c(hopMyIMpPOBaHHbIE

KOMIIeTEeHIIUHN 00yuyeHus1 (MHAUKATOPHI) JOCTHKEHUsI pe3yabTaTa
00y4YeHHus1 0 TMCUMILINHE
1 2 3
OIIK-2 -Cnocoben -1 - TIposBasTh 3aueT
CaMOCTOSITEIILHO OTBETCTBEHHOCTh U Jlexuum

Pacuetnas pabota




MPAKTHYECKHE 3a/1a4H,
OTHOCSIIIHECS K
npoheccuoHaTbHOM
JESITCIIBHOCTH METOIaMHU
MOJICTTUPOBAHUS 1
MaTEeMaTHYECKOTO aHaJIn3a, B TOM
YHCIIE C UCIIOJIb30BAHUEM MTAKETOB
MPHUKJIATHBIX TIPOTPaMM

V-1 - CamocToATENbHO
chopmynupoBaTh 3a1a4y 00J1aCTH
npoheccuoHaNbHOM
JESITCIIBHOCTH, PEIICHUE KOTOPOU
TpeOyeT UCIIOJIb30BAHUS METOI0B
MOJICTTUPOBAHUS U
MaTEeMaTHYECKOTO aHan3a

V-2 - Ucnonb30BaTh METOIbI
MOJICTTUPOBAHUS U
MaTEeMaTHYECKOTO aHaJIn3a, B TOM
YHCIIE C UCIIOJIb30BAHUEM MTAKETOB
MPHUKJIATHBIX TIPOTPAMM JUIS
peleHus 3aaaq
npodecCuoHaTbHON
JEeSITEIbHOCTH

I1K-1 -Criocoben
(bopMyIHpPOBATH IETH U
3a/1a4d UCCIIEI0OBAHMS,
BBISIBIIATH IIPHOPHUTETHI
pelieHus 3a/1ad,
BBIOMPATh KPUTEPHUU
OILICHKHU

3-15 - Xapakrepu3oBaTb METOABI
ANTOPUTMHU3AINH pacyeTa
ANEKTPOMEXAHUYECKHUX U
AJICKTPOMATrHUTHBIX MEPEXO0THBIX
MPOLIECCOB B MHOTOMAIIMHHBIX
HYHEPTOCUCTEMAX

3-16 - OnuceIBaTh MOJIEINH,
HCITIOJIB3yEMBIC JIJISl PAacuETOB
AIEKTPOMEXAHUYECKUX
MIEPEXOHBIX MPOIIECCOB B
MHOTOMAIIAHHBIX
YHEPTOCUCTEMAX

3-17 - O0BACHATHL 0COOCHHOCTHU U
CKOPOCTH MPOTEKAHUS
MEePEXOHBIX MPOLIECCOB B
YHEPTOCUCTEMAX

I1-9 - Co3naBath JUHAMUYECKHEC
MOJICIIN AIEKTPOTEXHUUECKHUX
YCTPONCTB B
CIeNUaTu3UPOBAHHBIX
MIPOrpaMMHBIX KOMILJIEKCaxX

V-7 - AHanu3upoBath
MepeXOHbIE MPOIIECCHI B
MHOTOMAaITMHHBIX
HSHEProCcUcCTEMaxX

V-8 - BeiOupars creneHb
JIeTau3aluy MOJIeJIe OCHOBHOTO
000pYTIOBAaHUS YHEPTOCHUCTEM B

3auer
JlaGopaTopHbie 3aHITHS
Pacuernas pabota




3aBUCUMOCTH OT peIIacMOu
3a/1auu

V¥-9 - PaccuntsiBaTh
3JIEKTPOMArHUTHBIE IEPEXOAHBIE
IIPOLIECCH] B MATEMaTHUECKUX
MPOrpaMMHBIX MTaKeTax

[1K-2 -Cnocoben
PUMEHSTh
COBPEMEHHBIE METO/IbI
UCCIIEIOBaHMSI,
OLIEHUBATh U
IIPEJICTaBIISTh
pe3yJIbTaTh
BBITIOJTHEHHON pabOThI

3-19 - XapakTepu3zoBaTb METO/IbI
ANTOPUTMU3ALIMY pacyeTa
AJICKTPOMEXaHUUYECKHUX U
AJIIEKTPOMATHUTHBIX MEPEXO0THBIX
MIPOIIECCOB B MHOTOMAIITMHHBIX
HSHEProCUCTEMAX

3-20 - OnuceIBaTh MOJICIIH,
UCIIOJIb3yEMBIE JIJISl PAacuETOB
AJIEKTPOMEXaHUUECKHUX
MEePEXOHBIX MPOLIECCOB B
MHOTOMAITMHHBIX
HSHEProCUCTEMAX

3-21 - O0BACHATHL 0COOCHHOCTH U
CKOPOCTH MPOTEKAHUS
MePEXOTHBIX MTPOIIECCOB B
HHEProCcUcTEMaxX

I1-10 - Co3gaBaThe TUHAMHUYECKHUE
MOJIEJIN IEKTPOTEXHUUECKUX
YCTPOWCTB B
CIIELUATU3UPOBAHHBIX
MIPOTrPaMMHBIX KOMILIEKCaX

V¥-10 - AHanu3upoBaTh
MePEXOHBIC MPOIIECCHI B
MHOTOMAITHHHBIX
YHEPTOCUCTEMAX

V-11 - Beibupatsb cTenenb
JeTATN3alNA MOJICIICH OCHOBHOTO
000pyI0BaHUsI YHEPTOCUCTEM B
3aBUCUMOCTH OT pPeIIacMou
3a7a491

V-12 - PaccunThiBaTh
AJIEKTPOMATHUTHBIE TIEPEXOAHbBIE
MPOIIECCHl B MATEMAaTHUECKUX
MIPOrpaMMHBIX MaKeTax

3auer
JlaGopaTopHble 3aHATHUS
PacueTHas pabota

I1K-3 -Criocoben
C03J1aBaTh U
aHaJII/I3I/IpOBaTI) MOACIn
AJIEKTPOIHEPIETUYECKHI
X CUCTEM U UX
9JIEMEHTOB C LEIBIO
aHaJin3a uX CBOMCTB U
MPOTHO3a COCTOSTHUS

3-25 - Xapaktepu3oBaTh METO/IbI
ANTOPUTMHU3AINH pacyeTa
ANEKTPOMEXAHUYECKHUX U
AJICKTPOMATrHUTHBIX MTEPEXO0THBIX
MPOLIECCOB B MHOTOMAIIMHHBIX
SHEProcUcTeMax

3-26 - OnuceIBaTh MOJICIH,
HCIIOJIB3yEMBIC JIJISl PacuETOB
AIEKTPOMEXAHUYECKUX
MIePEXOTHBIX MPOIIECCOB B

3auer
JlaGopaTopHbie 3aHITHS




MHOTOMAaIIMHHBIX
JHEprocucTeMax

3-27 - OOBACHATH OCOOCHHOCTH U
CKOPOCTH MPOTEKaHUs
NEPEXOIHBIX IIPOLECCOB B
JHEprocucTeMax

I1-14 - Co3gaBaTh JTUHAMUYECKUE
MOJIEIH JEKTPOTEXHUYECKUX
YCTPONCTB B
CHeIHaTN3UPOBAHHBIX
IIPOrPaMMHBIX KOMIUIEKCAX

V¥-13 - AnanusupoBaThb
IIEPEXO/IHBIE ITPOLIECCHI B
MHOTOMAaIIMHHBIX
JHEpProcucTemMax

VY-14 - Beibupathb cTerneHb
JETAIN3alUN MOJIETIEN OCHOBHOIO
000pyI0BaHHUsl YHEPTOCUCTEM B
3aBUCUMOCTH OT pPEIIacMOU
3aJa4un

V¥-15 - PaccuntsiBath
AIIEKTPOMArHUTHBIE TIEPEXOTHBIE
IIPOLIECCHI B MATEMaTHUECKUX
POrpaMMHBIX ITaKeTax

[TK-5 -Cniocoben
MPUMEHSTH METOJIbI U
CpeacTBa
ABTOMATHU3UPOBAHHBIX
CUCTEM yTpaBICHUS
AEKTPOIHEPTETUIECKO
¥ CUCTEMOH,
OTIPENIETISATh

3¢ peKTUBHBIE PEIKUMBI
e€ paboThI

3-25 - XapaKkTepu3oBaTh METOIbI
AITOPUTMHU3ALIUY pacyeTa
AJIEKTPOMEXaHUUYECKHUX U
AJIIEKTPOMATHUTHBIX MEPEXO0THBIX
MIPOIIECCOB B MHOTOMAIITHHHBIX
HSHEProcucTeMax

3-26 - OnucrIBaTh MOJICIIH,
UCIIOJIb3yEMBIE JIJISl PACUETOB
AIEKTPOMEXAHUUECKHUX
MEePEXOHBIX MPOLIECCOB B
MHOTOMAITHHHBIX
SHEProcucTeMax

3-27 - O0BACHATHL OCOOCHHOCTH U
CKOPOCTH MPOTEKAHUS
MIEPEXOHBIX MPOIIECCOB B
HSHEProcUcTeMax

[1-14 - Co3paBaTs nUHAMUYECKHE
MOJIEJIN AIEKTPOTEXHUYECKUX
YCTPOWCTB B
CIEeLUATU3UPOBAHHBIX
MPOTrPaMMHBIX KOMILJIEKCaX

V¥-13 - AHanu3upoBaTh
MePEXOHBIC MPOIIECCHI B
MHOTOMAIIIMHHBIX
HYHEPTOCUCTEMAX

V-14 - Bribupathb cTeneHb
JIeTATN3aIMHA MOJIeJIe OCHOBHOTO

3ayer
Jlekunn
Pacuernas pabora




000pyI0BaHUS SHEPTOCUCTEM B
3aBUCUMOCTH OT PEIIacMou
3aJ1a4n

V-15 - PaccunTheiBaTh
AJIEKTPOMATHUTHBIE TIEPEXOAHbBIE
MIPOIIECCHl B MATEMATHUECKUX
MPOTrpaMMHBIX MaKeTax

ITK-6 -Cniocoben
KOHTPOJIHMPOBATh U
OIICHUBATH
JOIyCTUMOCTh
PEXUMOB pabOTHI
AIEKTPOIHEPTETUYECKO
U CHCTEMBI,
o0ecrneunBaTh UX

3¢ peKTUBHOCTH

3-14 - Xapaktepu3oBaTh METOIbI
AITOPUTMHU3AIINK pacyeTa
ANEKTPOMEXAHUYECKUX U
AJICKTPOMATrHUTHBIX MEPEXO0THBIX
MPOIIECCOB B MHOTOMAIIMHHBIX
SHEProCHUCTEMax

3-15 - OnuceIiBaTh MOJIENH,
HCITIOJIB3yEMBIC JIJISl PAacuETOB
AIEKTPOMEXAHUYECKUX
MIEPEXOHBIX MPOIIECCOB B
MHOTOMAIITMHHBIX
SHEProCcUcTeMax

3-16 - O0BACHATHL OCOOEHHOCTHU U
CKOPOCTH MPOTEKAHUS
NEePEXOHBIX MPOLIECCOB B
SHEProCcUcTeMax

I1-5 - Co3maBath JUHAMUYECKHC
MOJICIIN AIEKTPOTEXHUUECKHUX
YCTPONCTB B
CIeNaTu3uPOBAHHBIX
MPOrPaMMHBIX KOMILIEKCAX

V¥-6 - AHanu3upoBathb
NepPEeXOHbIE MPOIIECCHI B
MHOTOMAITHHHBIX
HSHEProcucTeMax

V-7 - BeiOupath CTeneHb
JIeTau3aluy MO OCHOBHOTO
000pyTI0BaHUS SHEPTOCHUCTEM B
3aBUCUMOCTH OT peLIacMOu
3a7a41

V-8 - PaccunThiBaTh
AJIEKTPOMATrHUTHBIE TIEPEXOTHBIC
MPOLIECCHl B MATEMATHUECKUX
MIPOrPaMMHBIX TTaKeTax

3auer
PacueTHas pabota

[1K-7 -Criocoben
o0OecIeynBaTh
0e3omacHoOe U
HAJIC)KHOE YIIPABIICHUE
peKUMaMU
HEPTOCHUCTEMBI C
obecrieyeHreM
TpeOyemMoro KkauecTa

3-19 - XapakTepu3oBaTh METOIbI
AITOPUTMU3ALIUY pacyeTa
AJIEKTPOMEXaHUUYECKHUX U
AJIIEKTPOMATHUTHBIX MEPEXO0THBIX
MIPOIIECCOB B MHOTOMAIITMHHBIX
HSHEProcucTeMax

3-20 - OnuceIBaTh MOJICNH,
UCIIOJIb3yEMBIE JIJISl PACUETOB
AIEKTPOMEXAHUUECKHUX

3auer
JlaGopaTopHble 3aHATUS
Pacuernas pabora




AIEKTPUUECKON
SHEpPruun

NEepPEXOHBIX MPOLIECCOB B
MHOTOMAaIIMHHBIX
HHEProCcUcTEMaxX

3-21 - O0BACHITE OCOOEHHOCTH U
CKOPOCTH MPOTEKAHUS
MEPEXOHBIX MPOIIECCOB B
HSHEProcUucTeMax

I1-10 - Co3gaBaTh TUHAMHUYECKHUE
MOJIEJIN AIEKTPOTEXHUYECKUX
YCTPOWCTB B
CIIELUATU3UPOBAHHBIX
MIPOTrpaMMHBIX KOMILJIEKCaX

V¥-10 - AHanu3upoBaTh
MePEXOTHBIC MPOIIECCHI B
MHOTOMAIINHHBIX
YHEPTOCUCTEMAX

VY-11 - Beibupatsb cTenenb
JeTaau3aluy MojieJiel OCHOBHOTO
000pyI0BaHUsI YHEPTOCUCTEM B
3aBUCUMOCTH OT pPeIIacMou
3a7a4u

V-12 - PaccunTheiBaTh
AJIIEKTPOMATHUTHBIE TIEPEXOAHbBIC
MPOIIECCHl B MATEMAaTHUECKUX
MPOrPaMMHBIX TTaKeTaxX

IIK-1 -Criocoben
bopMyIHpPOBATH IETH U
3a/1a4d UCCIIETOBaHMS,
BBISIBIIATH IIPHOPHUTETHI
pelieHus 3a/1ad,
BBIOUPATh KPUTEPHUU
OILICHKHU

3-15 - Xapakrepu3oBaTb METOAbI
ANTOPUTMHU3AIINH pacyeTa
ANEKTPOMEXAHUYECKUX U
AIIEKTPOMATrHUTHBIX MEPEXO0THBIX
MPOLIECCOB B MHOTOMAIIMHHBIX
YHEPTOCUCTEMAX

3-16 - OnuceIBaTh MOJIEIH,
HCIIOJIB3yEMBIC JIJISl PacuETOB
AIEKTPOMEXAHUYECKUX
MEePEXOIHBIX MPOIIECCOB B
MHOTOMAIITMHHBIX
YHEPTOCUCTEMAX

3-17 - O0BACHATHL OCOOCHHOCTHU U
CKOPOCTH MPOTEKAHUS
MEePEXOHBIX MPOLIECCOB B
HHEPTOCUCTEMAX

I1-9 - Co3maBath JUHAMUYECKHC
MOJICIIH AIEKTPOTEXHUYECKHUX
YCTPONCTB B
CIeNaIu3uPOBAHHBIX
MPOrPaMMHBIX KOMILIEKCaX

V-7 - AHanu3upoBath
NepeXOHbIE MPOIIECCHI B
MHOTOMAITHHHBIX
HHEProcUCTEMAX

3auer
JlaGopaTopHbie 3aHITHS
Pacuernas paGota




V-8 - BoiOupath cTeneHb
JeTaln3aluy MoJieieil OCHOBHOTO
000pyI0BaHUsI PHEPIOCUCTEM B
3aBUCUMOCTH OT PEIIaeMOu
3a1aun

V-9 - PaccuuthiBaTh
AIIEKTPOMArHUTHBIE NIEPEXOHbIC
MPOIIECCHl B MATEMaTHIECKUX
IPOTPaMMHBIX MaKeTax

IIK-2 -Criocoben
PUMEHSATh
COBpeMeHHI)IG MCTOAbI
UCCIEI0BAHMS,
OIICHUBATHL U
PEICTaBIIATh
Pe3yIbTaThI
BBINOJIHEHHON pab0ThI

3-19 - Xapakrepu3oBaTb METObI
ITOPUTMU3ALINN pacyeTa
AIIEKTPOMEXAHUYECKUX U
AIEKTPOMArHUTHBIX TIEPEXOTHBIX
IIPOLIECCOB B MHOTOMAIIMHHBIX
JHEprocucTeMax

3-20 - OnuceIBaTh MOJIENH,
UCIIONIb3yEMbIE JJIs Pacu€TOB
AIIEKTPOMEXAHUYECKHUX
MEPEXOJIHBIX MPOIECCOB B
MHOTOMAaIINHHBIX
JHEprocucTeMax

3-21 - OOBACHATH OCOOCHHOCTH U
CKOPOCTH MPOTEKaHUs
NEPEXOIHBIX IIPOLECCOB B
JHEprocucTeMax

I1-10 - Co3gaBaTh JTUHAMUYECKUE
MOJIEH JEKTPOTEXHUYECKUX
YCTPONCTB B
CHeIHaTN3UPOBAHHBIX
IIPOrPaMMHBIX KOMIUIEKCAX

V¥-10 - AnanusupoBaThb
IIEPEXO/IHBIE ITPOLIECCHI B
MHOTOMAIIMHHBIX
JHEpProcucTemMax

VY-11 - Beibupats crerneHb
JETAIN3aLUNA MOJIETIEN OCHOBHOIO
000pyI0BaHHUsl YHEPTOCUCTEM B
3aBUCUMOCTH OT pPELIacMOU
3aJa4un

V¥-12 - PaccuntsiBath
AJIEKTPOMArHUTHBIE TIEPEXOTHBIE
IIPOLIECCH] B MATEMATHUECKUX
MPOrpaMMHBIX MTaKeTax

3auer
JlaGopaTopHblie 3aHITHS
Pacuernas pabota

[1K-3 -Criocoben
co3/1aBaTh U
aHAJTM3UPOBATh MOJICIIN
AJIEKTPOIHEPTETUICCKU
X CHCTEM M HX
DJIEMEHTOB C IEJIBIO

3-25 - XapaKkTepu3oBaTh METOIbI
AITOPUTMU3ALIUY pacyeTa
AJIEKTPOMEXaHUUYECKHUX U
AJIIEKTPOMATHUTHBIX MEPEXO0THBIX
MIPOIIECCOB B MHOTOMAIITMHHBIX
SHEProcucTeMax

3auer
JlaGopaTopHble 3aHATUS




aHaJIn3a UX CBOMCTB U
MPOTHO3a COCTOSTHUS

3-26 - OnuceIBaTh MOJIEINH,
HCIIOJIB3yEMBIE JIJISl PAacUETOB
AIEKTPOMEXAHUYECKUX
MEPEXOIHBIX MPOIIECCOB B
MHOTOMAIITHHHBIX
SHEProcUcTeMax

3-27 - O0BACHATHL OCOOCHHOCTHU U
CKOPOCTH MPOTEKAHUS
MEepPEXOHBIX MPOLIECCOB B
HYHEPTOCUCTEMAX

11-14 - Co3gaBaTh JUHAMUYECKUE
MOJICIIN AIEKTPOTEXHUUECKHUX
YCTPONCTB B
CIeNUaIu3UPOBAHHBIX
MPOrpaMMHBIX KOMILIEKCAaX

V¥-13 - AnanusupoBaThb
MepPEXOHbIE MPOIIECCHI B
MHOTOMAaIIMHHBIX
HSHEProcUcTeMax

VY-14 - BeibupaTthb cTerneHb
JIeTau3aluy MOJIeJIe OCHOBHOTO
000pyTI0BaHUS YHEPTOCUCTEM B
3aBUCUMOCTH OT peIIacMou
3a7a4u

V-15 - PaccunThiBaTh
AJIEKTPOMATHUTHBIE TIEPEXOTHBIC
MPOLIECCHl B MATEMATHYECKUX
MIPOTPaMMHBIX MaKeTax

ITK-5 -Cniocoben
MPUMEHSTH METOJIbI U
CpencTBa
ABTOMATHU3MPOBAHHBIX
CUCTEM yTpaBICHUS
AEKTPOIHEPTETUIECKO
W CHCTEMOH,
OTIPEIETISATh

3¢ peKTUBHBIE PEIKUMBI
e€ paboThI

3-25 - XapaKkTepu30oBaTh METOIbI
AITOPUTMU3ALIUY pacyeTa
ANEKTPOMEXAHUYECKHUX U
AJIIEKTPOMATHUTHBIX MEPEXO0THBIX
MIPOIIECCOB B MHOTOMAIITMHHBIX
HSHEProcucTeMax

3-26 - OnuceIBaTh MOJICIH,
UCIIOJIb3yEMBIE JIJISl PACUETOB
AIEKTPOMEXAHUYECKHUX
NEePEXOHBIX MPOLIECCOB B
MHOTOMAaIIMHHBIX
HSHEProcUcTeMax

3-27 - O0BACHATH OCOOCHHOCTH U
CKOPOCTH MPOTEKAHUS
MEePEXOIHBIX MPOIIECCOB B
HSHEProCcUcTEMax

I1-14 - Co3paBaTh nTUHAMUYECKHE
MOJIEJIN NEKTPOTEXHUUYECKUX
YCTPOWCTB B
CIIELUATU3UPOBAHHBIX
MPOTrPaMMHBIX KOMILJIEKCaX

V-13 - AHanu3upoBaTh
MEPEXOTHBIEC MMPOIECCHI B

3ayer
Jlekunn
Pacuernas pabora

10




MHOTOMAIIUHHBIX
JHEprocucTeMax

V-14 - Bribupathb cTeneHb
JeTaln3aluy MoJieieil OCHOBHOTO
000pyA0BaHUsl PHEPIOCUCTEM B
3aBUCUMOCTH OT PEIIacMou
3a1aun

V¥-15 - PaccuutsiBaTth
AIIEKTPOMArHUTHBIE MIEPEXOHbIC
MPOIIECCHl B MATEMaTHUECKUX
IPOTPaMMHBIX MaKeTax

I1K-7 -CnocoGen
aHAJIU3UPOBATh U
OLIEHUBATh PadOTy
YCTPOWCTB U
KOMIUIEKCOB PEJICUHOM
3alIUTHI U
IIPOTUBOABAPUMHON
aBTOMAaTUKH B
HOpPMAaJIbHbBIX U
aBapUIHBIX CUTyalUsIX

3-12 - Xapaktepu3oBaTb METObI
AITOPUTMHU3AINH pacyeTa
ANEKTPOMEXAHUYECKHUX U
AJIEKTPOMATrHUTHBIX MTEPEXO0THBIX
MPOLIECCOB B MHOTOMAIIMHHBIX
SHEProCcHUcTEMax

3-13 - OnuceIiBaTh MOJIENH,
HCIIOJIB3yEMBIE JIJISl PacuETOB
AIEKTPOMEXAHUYECKUX
MePEXOTHBIX MTPOIIECCOB B
MHOTOMAaITHHHBIX
SHEProCcUcTeMax

3-14 - O0BACHATHL OCOOCHHOCTHU U
CKOPOCTH MPOTEKAHUS
NEePEXOHBIX MPOLIECCOB B
SHEProCcUcTeMax

I1-10 - Co3gaBaTh JUHAMUYECKUE
MOJICIIN AIEKTPOTEXHUUECKHUX
YCTPONCTB B
CIeNUaTu3UPOBAHHBIX
MIPOrpaMMHBIX KOMILIEKCAaX

V-10 - PaccunteiBaTh
AJIEKTPOMATHUTHBIE TIEPEXOAHbBIE
MIPOIIECCHl B MATEMATHYECKUX
MPOrpaMMHBIX MaKeTax

V-8 - AHanu3upoBath
NepPEXOHBIE MPOIIECCHI B
MHOTOMAIIMHHBIX
HSHEProcUcTeMax

V-9 - BeiOupars cTeneHb
JIeTau3aluy MOJIeJIe OCHOBHOTO
000pyI0BaHUS YHEPTOCUCTEM B
3aBUCUMOCTH OT pEIIacMOu
3a7a4u

3auer
JlaGopaTopHblie 3aHITHS
Pacuernas paGota

ITIK-1 -Criocoben
(bopMyIIMpPOBATH IEH U
3aJ]auu MCCIICIOBAHNS,
BBISIBIISATH TIPUOPHUTETHI
peleHus 3a/1ad,

3-16 - XapakTepu3oBaTh METOIbI
ANTOPUTMU3ALIUU pacyeTa
ANEKTPOMEXAHUYECKHUX U
AJNIEKTPOMATHUTHBIX MEPEXO0THBIX

3auer
JlaGopaTopHble 3aHATUS
Pacuernas pabora
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BBIOMPATH KPUTEPUU
OLIEHKHU

MPOLIECCOB B MHOTOMAIIMHHBIX
SHEProcUcTeMax

3-17 - OnuceIBaTh MOJIENH,
HCITIOJIB3yEMBIC JIJISl PAacuETOB
AIEKTPOMEXAHUYECKUX
MEPEXOHBIX MPOIIECCOB B
MHOTOMAaITHHHBIX
SHEProCcUcTeMax

3-18 - O0BACHATHL OCOOCHHOCTH U
CKOPOCTH MPOTEKAHUS
MEePEXOHBIX MPOLIECCOB B
YHEPTOCUCTEMAX

I1-8 - Co3gaBaTh JUHAMUYECKUE
MOJICIIN AIEKTPOTEXHUYECKHUX
YCTPONCTB B
CIeNUaIu3UPOBAHHBIX
MPOrpaMMHBIX KOMILIEKCaX

V-10 - PaccunTheiBaTh
AJIIEKTPOMATHUTHBIE TIEPEXOAHbBIC
MPOIIECCHl B MATEMAaTHUECKUX
MIPOrpaMMHBIX MaKeTax

VY-8 - AHanu3npoBath
MepPEeXOHBIE MPOIIECCHI B
MHOTOMAaIIMHHBIX
HSHEProCUCTEMAX

V¥-9 - BeiOupats creneHb
JIeTaau3aluy MOJIeJIe OCHOBHOTO
000pyIOBaHUS SHEPTOCHUCTEM B
3aBUCUMOCTH OT pPELIacMOU
3a7a4U

[1K-2 -Cnocoben
IPUMEHSTh
COBPEMEHHBIE METO/IbI
UCCIIEIOBaHMSI,
OLIEHUBATbh U
IIPEJICTaBIISTh
pEe3yJIbTaThI
BBITIOJTHEHHON pabOThI

3-19 - XapakTepu3oBaTh METOIbI
ANTOPUTMU3ALIUY pacyeTa
ANEKTPOMEXAHUYECKHUX U
AJIIEKTPOMATHUTHBIX MEPEXO0THBIX
MPOIIECCOB B MHOTOMAIITMHHBIX
SHEProcucTeMax

3-20 - OnuceIBaTh MOJICIH,
UCIIOJIb3yEMBIE JIJIsl PACUETOB
AIEKTPOMEXAHUYECKHUX
NEePEXOHBIX MPOLIECCOB B
MHOTOMAaIIMHHBIX
HSHEProcUcTeMax

3-21 - O0BACHATH OCOOCHHOCTH U
CKOPOCTH MPOTEKAHUS
MePEXOTHBIX MTPOIIECCOB B
HSHEProCcUcTEMax

I1-10 - Co3gaBaTh TUHAMHUYECKHUE
MOJIEJIN NEKTPOTEXHUUECKUX
YCTPOWCTB B
CIIELUaTU3UPOBAHHBIX
MPOTrPaAaMMHBIX KOMILIEKCAaX

3auer
JlaGopaTopHble 3aHATUS
Pacuernas pabora
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V-10 - AHanu3upoBaTh
MEPEXO/IHBIE MTPOLIECCHI B
MHOTOMAIIUHHBIX
HHEeprocucTeMax

V-11 - Beibupatsb cTeneHb
JeTaln3aluy MoJieieil OCHOBHOTO
000pyI0BaHUsl PHEPIOCUCTEM B
3aBUCUMOCTH OT pPeIIacMou
3a1aun

V¥-12 - PaccuutsiBaTh
AIIEKTPOMArHUTHBIE MIEPEXOHbIC
MPOLIECCHl B MATEMATHYECKUX
IPOTPaMMHBIX MaKeTax

I1K-3 -Criocoben
CO3J1aBaTh U
aHaJIM3UPOBATh MOJEIU
AJIEKTPOIHEPreTUYECKHU
X CUCTEM U UX
9JIEMEHTOB C LIEIBIO
aHaJin3a uX CBOMCTB U
MPOTHO3a COCTOSTHUS

3-25 - Xapaktepu3oBaTh METO]IbI
ANTOPUTMHU3AINH pacyeTa
ANEKTPOMEXAHUYECKHUX U
AJIIEKTPOMATrHUTHBIX MTEPEXOTHBIX
MPOLIECCOB B MHOTOMAIIIMHHBIX
HHEPTOCUCTEMAX

3-26 - OnuceIBaTh MOJIEINH,
HCITIOJIB3yEMBIE JIJISl PAacUETOB
AIEKTPOMEXAHUYECKUX
MEPEXOIHBIX MPOIIECCOB B
MHOT'OMAaIlIMHHBIX
YHEPTOCUCTEMAX

3-27 - O0BACHATHL OCOOCHHOCTH U
CKOPOCTH MPOTEKAHUS
MEepPEXOHBIX MPOLIECCOB B
HYHEPTOCUCTEMAX

11-14 - Co3gaBaTh JUHAMHAYECKUE
MOJICIIN AIEKTPOTEXHUUECKHUX
YCTPONCTB B
CIeNUaIu3UPOBAHHBIX
MIPOrpaMMHBIX KOMILIEKCaX

V¥-13 - AnanusupoBaTb
MepPEXOHBIE MPOIIECCHI B
MHOTOMAaIIMHHBIX
HSHEProcUcTeMax

VY-14 - BeibupaTthb cTerneHb
JIeTau3aluy MOJIeJIC OCHOBHOTO
000pyTI0BaHUS YHEPTOCUCTEM B
3aBUCUMOCTH OT peIIacMou
3a7a4u

V-15 - PaccunThiBaTh
AJIIEKTPOMATrHUTHBIE TIEPEXOTHBIC
MPOLIECCHl B MATEMATHUECKUX
MIPOTPaMMHBIX MaKeTax

3auer
JlaGopaTopHbie 3aHITHS

[1K-5 -Criocoben
MPUMEHSTH METOJIbI U
CpeJICTBA

3-25 - XapaKkTepu30oBaTh METOIbI
AITOPUTMU3ALIUY pacyeTa
ANEKTPOMEXAHUYECKHUX U

3auer
JlaGopaTopHble 3aHATUS
Jlekuun
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ABTOMATHU3UPOBAHHBIX OJICKTPOMArduTHLBIX IIEPEXOJHBIX Pacuernas pa60Ta

CHUCTEM YIPABJICHUSA MPOIECCOB B MHOTOMAITUHHBIX

3JIEKTPOIHEPIEeTUYECKO | HIHEProcHCTEMAxX

M CUCTEMOH, 3-26 - OnuceIBaThL MOCIIH,

OTIPEICIISITh HCIIOJIb3yEeMBbIE JJIsl pacuéTOB

3¢ (HEKTUBHBIE PEKUMBI | AJICKTPOMEXaHUUECKHUX

e€ paboThI MePEeXOHBIX MPOIECCOB B
MHOTOMAITHHHBIX
AHEProcucTeMax

3-27 - O0BsICHATH OCOOCHHOCTH U
CKOPOCTHU MPOTEKAHUS
MEePEXOHBIX MPOIIECCOB B
HSHEProcucTeMax

[1I-14 - Co3nnaBaTh TMHAMHUYECKHE
MOJIEJIN 3IEKTPOTEXHUYECKHUX
YCTPOWCTB B
CHEeUaTN3UPOBAHHBIX
MIPOrpaMMHBIX KOMILIEKCaxX

V-13 - AHanu3upoBaTh
MEePEXOHBIC MPOIIECCHI B
MHOTOMAILIMHHBIX
YHEPTrOCUCTEMAX

V-14 - BeiOupath cTeneHb
JeTAIM3AIN MOJIeNIe OCHOBHOTO
000pyI0BaHHUS DHEPTOCHUCTEM B
3aBUCHMOCTH OT peLIaeMOu
3a]1a4u

VY-15 - PaccuutbsiBaTh
AJIEKTPOMAarHUTHBIE TIEPEXOHBIE
MIPOIIECCH B MATEMAaTHUUECKIX
MIPOrpaMMHBIX MaKeTax

3. HPOHEAYPBI KOHTPOJISI U OUEHUBAHUSA PE3YJBTATOB OBYYEHUS B
PAMKAX TEKYHIEX M TIPOMEXYTOYHOH ATTECTAIIAM 11O
JNCHUIIVIMHE MOAYJA B  BAJBHO-PEUTHHIOBOM CHUCTEME
(TEXHOJIOTHYECKAS KAPTA BPC)

3.1. IIpouenypsl TeKyuie U NPOMEKYTOYHON ATTECTALMH 110 JUCHHUILIUHE

1. Jleknum: KOZ)(l)q)I/IIII/leHT SHAYUMOCTHU COBOKYITHBIX PE3YJIbTATOB JEKIIUOHHbIX 3aHATHI

- 0.75
Texkymas arrecTanus Ha JEKIUAX Cpoxu — Makcumajib
ceMecTp, | Hasl OlleHKa
yueOHast B 0aJj1ax
HeJ eI
pacuemnas paboma 16 100

BecoBoii K03()(puIHEHT 3HAYMMOCTH Pe3yJbTATOB TeKyLIel aTrecTanum no Jekuusam — (.60

HpOMe)KyTO‘lHaﬂ aTTeCTAalMd 110 JEKIHUAM — 3a4eT
Becosoii K03(l)(l)l/llll/leHT SHAYUMOCTH pE3yJ/IbTaTOB l'lpOMC)KyTO'lHOifI aTTeCTalMi 10 JEKIHUAM
—0.40
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2. lIpakTH4yeckne/ceMUHAPCKHE 3aHATHS: KOO(PPUIMEHT 3HAYMMOCTH COBOKYITHBIX
Pe3y/1bTATOB NPAKTHYECKHX/CEMHUHAPCKUX 3aHATHH — He 1IPe/1ycMOTPeHo

Texymas arrecTanys Ha NPAKTHYECKUX/CEMHUHAPCKUX Cpoku — | Makcumainb

3aHATHAX ceMecTp, | Hasl OLleHKa
yuyeOHas B 0as1ax
HeJleJIst

BecoBoii kK03 GUIMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYyIlel aTTecTAluu 110
NPAKTHYECKUM/CEMUHAPCKUM 3aHATHAM— He 1PeyCMOTPEeHo

IIpome:xxyTouHasi aTTecTalus MO MPAKTUYECKUM/CEMUHAPCKUM 3aHATHAM—HET
BecoBoii k03¢ ¢uIIHEeHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOUYHOI aTTECTALMHU 10O
NPaKTHYECKUM/CEMUHAPCKUM 3aHATHAM— He 1PeIyCMOTPEeHO

3. JIaGopaTopHble 3aHATHSA: KO3 (PHUIMEHT 3HAUYUMOCTH COBOKYIHBIX pe3yJIbTaTOB
JadopaTopHbIX 3aHATHH —(0.25

Texkymas arrecTanus Ha JJa0OPATOPHBIX 3AHATHAX Cpoku — | Makcumaib
ceMecTp, | Hasl OlleHKA
yueOHast B 0aJsiax

HeJeJIs

JIPNo] 16 45

JIPNo2 16 25

JIPNo3 16 30

BecoBoii k03¢ GuUIIHEHT 3HAYUMOCTH Pe3yJIbTATOB TEKYIIeH aTTeCTAIUH MO0 Ja00paTOPHBLIM
3apaTuaMm -1.00

IIpomexyTouHas aTTecTALMA 110 JAOOPATOPHBIM 3aHATHAM —HET
BecoBoii K03 GHUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB IPOMEKYTOYHOMN aTTECTALHHU 110
JadoparopHbIM 3aHaTusaM — .00

4. OnJaliH-3aHATHA: KO3(PPHUIHEHT 3HAYMMOCTH COBOKYIIHBIX Pe3y/1bTATOB OHJIAMH-3aAHATHI
—He NMpPeIyCMOTPEHO

Texkymas arrecTauusa HA OHJIAWH-3AHATHAX Cpoku — | Makcumaianb
ceMecTp, | Hasl OLlEHKA
yueOHas B 0as1ax

Helens

BecoBoii kK03(p)(puIHEeHT 3HAYNMOCTH Pe3yJIbTATOB TeKYyIleill aTTeCTAlNH 10 OHJIANH-
3aHATHAM -He [PeIyCMOTPEeHO

IIpome:xxyTouHasi aTTecTALNS 110 OHJIAMH-3aHATHAM —HET
BecoBoii kK03 (puIHEHT 3HAYMMOCTH Pe3YJIbTATOB IPOMEKYTOYHOM ATTECTALUM 110 OHJIANH-
3aHSATHSAM — He PeJyCMOTPeHo

3.2. [lpouenypsl TeKyuieid ¥ NPOMeKYTOYHOM aTTECTALMH KYPCOBOH padoThl/MpPoeKTa

Texyuias arrecTanusi BbINOJHEHUS KYPCOBOii Cpoku — cemecTp, | MakcumajibHas
padoThHI/IpoeKTa yuyeOHasi HeJleJisl | OIleHKA B 0ajliax

BecoBoii k03¢ puumeHT TekyeH aTTecTalluM BBIIOJHEHUsSI KYPCOBOH padoThI/MpoeKTa— He
NPeAYCMOTPEHO

BecoBoii K03 GUUHMEHT NPOMEKYTOYHON ATTECTANMHU BbINOJIHEHHA KYPCOBOH
PadoTHI/MPOEKTA— 3AIMUTHI — He NPEeIyCMOTPEeHO

4. KPUTEPUM U YPOBHU OLIEHUBAHMSI PE3VJILTATOB OBYUEHUS MO
JUCHMUILIMHE MOIY.JISI
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4.1. B pamkax BPC npuMeHsIOTCS yTBEpK/A€HHbIE Ha Kadeape/MHCTUTYTe KpUTEpUH (TIPU3HAKH)
OILICHUBAHUS JOCTHKEHHUM CTYJEHTOB IO TUCIHUIUIMHE MOIYJs (Tabis. 4) B paMKax KOHTPOJIbHO-
OLICHOYHBIX MEpOIpPUATUIl Ha COOTBETCTBHE YyKa3aHHBIM B Tabn.l pesynbratam oOydeHHs

(MHAMKATOpaM).

TaOnuua 4

Kpurtepun onenuBanns y4eOHbIX JOCTHKEHUH 00yYaIOIINXCS

Pe3yabTarsl Kpurtepun oueHnBaHusi yueOHbIX JOCTH:KEHUI, 00y4aromuxcs Ha

o0yueHust COOTBETCTBHE Pe3yJIbTaTaM 00y4eHHsI/MHAUKATOPaM

3HaHusA CTyAeHT IeMOHCTpUPYET 3HAHUs U IOHUMaHue B 00J1aCTH N3YUYEHUS Ha
YPOBHE YKa3aHHBIX MHIUKATOPOB U HEOOXOIUMBIE ISl MPOAOIDKCHUS
0o0y4YeHUs] W/WIM BBITIOJIHEHHUS] TPYNOBBIX (YHKIWH W JICHCTBUH,
CBSI3aHHBIX C MPO(ECCHOHATBHOM I TETbHOCTBIO.

YMeHus CTyneHT MOXET MPUMEHATh CBOM 3HAHUS U OHMMAaHHUE B KOHTEKCTaXx,

MPEICTABICHHBIX B OICHOYHBIX 3a/IaHUSX, IEMOHCTPUPYET OCBOCHHE
YMEHHI Ha ypOBHE YKa3aHHBIX HWHAWKATOPOB M HEOOXOAWMBIX IS
MPOAOIDKEHUS OOYYEHHS W/MIM BBIMOJHEHHUS] TPYAOBBIX (YHKIMHA H
JIEHCTBUIM, CBSI3aHHBIX ¢ MPOPECCHOHATBHON EATETbHOCTBIO.

OunbIT /BiIafgcHUE

CTyIeHT JEMOHCTPUPYET OMNBIT B OOJACTH H3YUYEHUS HA YpPOBHE
YKa3aHHBIX HHIUKATOPOB.

Jlpyrue pe3yabTaThl

CTyneHT JeMOHCTPHPYET OTBETCTBEHHOCTh B OCBOCHUH PE3yJbTaTOB
00yd4eHUs Ha YPOBHE 3aIJIAHUPOBAHHBIX HHINKATOPOB.
CryneHT cnocoOeH BBIHOCHUTH CYXKICHHUS, [IENaTh
(OopMyITUpPOBATH BBHIBOJBI B 00IACTH U3YUCHHUSL.

CTyaeHT MOXkeT cooOLIaTh MPENoIaBaTeNto U KOJIEraM CBOETO YPOBHS
COOCTBEHHOE IOHMMAaHHE M YMEHUsI B 00JIACTH M3YUYEHHUSL.

OLICHKU U

4.2 ]Inst olleHWBaHUS YPOBHS BBINOJIHEHUS KPUTEPUEB (YPOBHS JOCTHKEHUM oOyuaromuxcs npu
IPOBEICHUH KOHTPOJBHO-OLIEHOYHBIX MEPONPUATHH MO AMCLUUIUIMHE MOJYJI) HCIOJIb3yeTcs
yHHBEpcalibHasl mKana (Tadi. 5).

Tabmuma 5

Ixaja oueHUBAHUA JOCTHKEHUS Pe3yJIbTATOB 00y4eHHs (MHANKATOPOB) 110 YPOBHAM

XapakTepucTHKA YPOBHeEH J0CTHKEHHS Pe3y1bTATOB 00y4eHusi (MHAMKATOPOB)

Ne Conepxxanue ypoBHsI

HIxaJja oneHUBaHUA

(MHIMKATOPbI) TOCTUTHYTHI B
MIOJTHOM 00beMe, 3aMEeYaHUi HeT

n/n BbITIOJIHEHUSI KPUTEPHUS Tpaguuuonnas KavecTBenHasn
OLICHUBAHMS Pe3yJIbTATOB XapaKTepUuCTUKA YPOBHA XapPaKTEePUCTH
o0yueHust Ka YPOBHS
(BBINIOJIHEHHOE OLIEHOYHOE
3a/laHue)
l. PesynbTatel o0yueHus OTan4Ho 3auTeHo Bricokwuii (B)

(80-100 6anmoB)

2. Pe3ynbrarel oOydeHmst
(MHIUKATOPHI) B IETIOM
JOCTUTHYTBI, UMEIOTCSI 3aMEUaHMs,
KOTOpBIE HE TPEOYIOT
00513aTEILHOTO YCTPAaHEHUS

Xopor1io Cpennuti (C)

(60-79 Gamnmnos)
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3. PesynbraTsl 00y4eHus Y 10BIETBOPUTEIILHO [oporossrii (IT)

(MHAMKATOPHI) TOCTUTHYTHI HE B (40-59 6amoB)
TOJIHOW Mepe, €CTh 3aMeUaHusl

4. OcBoeHue pe3ynbTaTOB 00yUCHUS HeynosnerBoputens He Henocrarounsrit
HE COOTBETCTBYET MHIUKATOPaM, HO 3a4TEHO (H)

HMMEIOTCSA CYyIIeCTBEHHbIE omnMOKU U | (MeHee 40 6amioB)
3aMeYaHus, TpeOyeTcs JopaboTka

5. PesynbraT 00y4eHust He JOCTUTHYT, HenocraTouHo cBUIETENBCTB Her pesynbraTa
3aJJaHHE HE BBIIIOJIHEHO JUIsI OLICHUBAHUS

5. COJEP)KAHME KOHTPOJIbHO-OLIEHOYHBIX MEPONPUSITUI MO
JUCLMILIMHE MOIY.JISI

5.1. Onucanue ayAUTOPHBIX KOHTPOJIbHO-OLCHOYHBIX MEpPONPHUATHH IO JAWCUMILIMHE
MOAYJIAA

5.1.1. Jlekuu

CamocTosITelbHOE H3YYEeHHE TEOPETHUYECKOT0 MarepHaja I0 Temam/pasieniaMm JIeKIHid B
COOTBETCTBUHU C cojepkanueM quctumiuHs (. 1.2. PITM)

5.1.2. JlabopaTopHbIe 3aHATHS
[TpumepHbIil IEpeUeHb TEM
1. Co3nanue moienu reHeparopa B BUAC YPAaBHEHHUs IBUJKCHMS U UHTETPALUs €ro B CETh
2. JlotioJIHEHUE CO3/1aHHOM MOJENN MOJIENbIO TYpOUHBI, perysaropa ckopoctu, APB
3. Co3panue MOJIeIM MHOTOMAIMHHON 3JIEKTPOIHEPTrEeTUIECKON CUCTEMBI
LMS-nardopma — He mperyCMOTpeHa

5.2. Onucanue BHeayJIMTOPHBIX KOHTPOJbHO-OLICHOYHBIX MEpPONPHUATHH H CPEACTB
TeKyLIero KOHTPOJIs 0 JUCHMIIINHE MOAYJIs

PaznoyposHeBoe (nuddepeHmpoBaHHOe) 00yUeHHE.
ba3zoBblii

5.2.1. Pacuetnas paborta

IIpumepHbIi NTepedYeHb TEM

1. Co3nanue oHOMAIIMHHON Mozienu reHeparopa ¢ Typounoit, APC, APB, monenupoBanue
NEPEXOIHBIX IIPOLIECCOB B HEM

2. Co3gaHue MOJIeIM MHOTOMAIIMHHOM 3JIEKTPOIHEPTeTUYECKON CUCTEMBI, MOJIETUPOBAHNE
MIEPEXOHBIX MPOLIECCOB B HEM

[IpumepHBbIe 3ananus

3ananue 1. Pacuer nepexoHOro mnpouecca B OJHOMAIIMHHON CUCTEME C IIMHAMU
oeckoneunoi moiHoctu (ILIBM). Ha pucynke 1 npeacraBiieHa cxema SHEProCUCTEMBI, I
KOTOpPOM HE0OX0IMMO MPOBeCTU pacueT. McxoiHble JaHHbIE AJIs pacueTa PeA0CTaBISIIOTCS
PYKOBOJMTEIIEM pacyeTHON pabOTHI.
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Jnist Bo3my1eHus "Habpoc MeXaHMYECKOW MOLTHOCTH" MPeAyCMOTPETh JIBa Cllydasi: Habpoc
MourHocTH 10% 0T MCXOTHOTO pexrMa; HabPOC MOIIHOCTH J0 BEJIWYMHBI 00eCIeunBaroen
CTOJI3aHHE PEXKMMA U HAPYIICHWE CTaTUYECKON yCTOMUMBOCTH 3a BpeMs 2*(mmocTostHHas
BpEMEHU 0OMOTKH BO30YKICHHUS).

s Bo3amyienus "K.3. ¢ oTkioueHrueMm BJI" BRIOpaTh HIyHT KOPOTKOTO 3aMbIKaHUS, YTOOBI
HaIpsDKEHUE Ha 3aKMMax reHeparopa JocTUrio 30% OoT HCXOAHOro pexuMa.
[TpogomkUTeTbHOCT KOPOTKOTO 3aMBbIKaHHs BBIOPATh TaKOi, 4TOOBI YyTOJI POTOpa B X0/
MEPEXO0THOTO MPoIlecca MPEBBICUI 3HAUEHUE, COOTBETCTBYIOIIEE MAKCUMYMY YTJIOBOM
XapaKTePUCTUKH, U YTOOBI AMHAMHUYECKUH Mepexo/] ObliT yCTOWYMB.

B otuere npuBecTH rpaduku:

* st k.3.: Pe(t), E'q(t); rpaduk 3aBucumoctu Pe(delta), dw(delta).

* IUIsl 00OMX cTydaeB HaOpoca MOIIHOCTH B ogHKX ocsx: Pe(t), delta(t),dw(t), E'q(t).

3ananue 2. Cxema 3a1aHus | TOMOJIHSIETCS MOACISMU PETYJIATOpa BO30YKACHUSI, TYpPOUHBI U
peryssitopa ckopocTH. [lapaMerprl 3TUX MozeNIel npeaCcTaBICHbI B IPUIIOKEHUH 1.

B xoje BeInonHeHus 3a1anus Tpedyercs:

* CMoIennpoBaTh K.3. B TOHM )K€ TOUKE U C TeM Ke IIYHTOM, 4TO B 3afanuu 1. B xone
MOJIEIUPOBAHMS MTOJTYYUTh 3HaYEHHE MPEAETbHOI0 BPEMEHH OTKIIFOUEHHMS K.3. JJIS 33/1aHHOTO
ko unmenta ycunenus APB u s Ku=0. [Ipusectu rpaduxu dw(t) u Ug(t) s
Ku=3anannoe n Ku=0 B ofHUX OCsX I CiIydasi, COOTBETCTBYIOILIETO MPEAEIEHOMY BPEMEHU
otktoueHust mpu Ku=0.

* CmogenmupoBath 20% HaOpPOC MOIIIHOCTH Ha T€HEPATOP ISl 3aJJaHHOM TTOCTOSIHHON BpEMEHHU
peryisiTopa CKOpoCTH U JIJIsl TOCTOSIHHOM BpeMeHH 0in3Koil k 0.

* [TomyunTth 001aCTh YCTOMYMBOCTH reHepaTopa B koopaunatax Ku(Pe) B nnamazone
MotrHocTer oT 0,5*PHOM 10 Pmax. Yka3aTh TOUKy HCXOJHOTO COCTOSTHUS T€HEpaTopa B ATOU
o0nacTu. AMTOpUTM AJisl HOMy4YeHUsl 001acTH yCTOMYUBOCTH MPECTABIICH HA PUCYHKE 2.
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3ananue 3. Pacuer nepexoHOro npouecca B AByxMamnHHo# cucreMe ¢ IIIBM. Yucio y3nos
B MOJIeNH - 5. 13 HUX 2 TeHepaTOpHBIX (MOAETUPYIOTCS YPAaBHEHUSAMH JABWKEHHS ¢ TYpOUHAMU U
perynsitopamu ckopoctu), oauH LIIBM, ocTtanbHble Harpy304HBbIE.

[TapameTpsl cxeM U UCXOHbIE JAHHBIE /ISl BBIOJIHEHUS 3aJaHUS IPEJICTaBICHbI B
[Ipunoxennu 2 k Jlomamnemy 3ananuto. [lepen BeinoaHeHrneM HEOOXOIUMO COTIacOBAThH
BapHaHT C PyKOBOAUTEIIEM.

4.1 Pacuer nepexoIHOro npouecca OCyLIeCTBIIAETCS TAKXKE, KaK JUIs MEPBBIX ABYX 3aJaHUN 3a
TEM UCKJIFOYEHHUEM, YTO MATPUIbI IPOBOAMMOCTEN U COOTBETCTBEHHO CHCTEMA YPaBHEHUN
YCTaHOBMBILETOCS pexxuma OyaeT 6osbieit pazmepHoctu. Kpome Toro, Heo6xo1mumo
chopMHpOBATH JIBE IPyMNIIbl JU(PepeHINATbHBIX YPaBHEHUHN (IS KaXKI0TO U3 TEHEPaTOpOB).

4.2 JIna vHULMAIN3aluK MOJIEIH claeayeT (KaK ¥ B MPEAbLAYLINX 3aIaHUAX ) BBIIIOIHUTD
pacuder ycTaHOBUBLIErocs pexuma B Rastr 1 paccuntaTh HayalbHbIE 3HAUEHMUSI
T depeHIpPYEeMbIX IEPEMEHHBIX, KaK 3TO JIeJaJIoCh B 3aaHuu 1 u 2.

4.3 B mozenu npuCyTCTBYIOT Harpy3Ku, KOTOPBIE ISl pacyeTa TpeOyeTcsl IepecunuTaTh B
IIYHTHI U JJOOABUTH B AUArOHAJIbHBIE 3JIEMEHThHI MATPULbl COOCTBEHHBIX U B3aUMHBIX
IpOBOAUMOCTEN. J{71s pacueTa mpoBOIUMOCTEH HTYHTOB HEOOXOIMMO UCIOIb30BaTh
HaNpsDKEHUS B y3J1ax CETH, IIOJyUYEHHbIE U3 pacueTa B Rastr.

4.4 TpanchopMaTOpbl reHEPaTOPOB CIIEAYET BBOJUTH B PACUET YIPOIIEHHO - TOJIBKO
PEaKTUBHBIMH CONPOTUBIIEHUSMHU, KOTOPBIE CKJIAJBIBAIOTCS C CONPOTUBIIEHUSIMU T€HEPATOPOB
(HarpuMep, IpY MPUCOETMHEHUH TeHepaTopa K CETH CIIEyeT HCIoIb30BaTh He X d, a
X'ds=X"d+XT). CoOoTBETCTBEHHO MapaMeTphl FEHEPATOPOB MPUBOASITCS K KJIACCY HANPSKEHUSI
CeTH.

4.5 B co3maHHON MOJIEIH HEOOXOIUMO CMOJICTTUPOBATH PSIJT BOSMYIIIEHHUH.

4.5.1 JIBa mocnenoBaTenbHBIX HaOpoca MomHocTH B 10 % ot PHoM. Ha onun reneparop,
3aTeM, KOrja mepexoIHbli MpoLecc OT 3TOro Habpoca 3aTyXHET, Ha BTOPOM reHepaTop.

4.5.2 KopoTkoe 3aMbIKaHHE B TOUKE, ONpeeseHHOH 3aianueM. Tpebyercs nogoopaTh MIyHT
K.3. TAKUM, YTOOBI HAPSHKEHUE TPU K.3. CHUKAIOCh 10 20% OT UCXOAHOTO 3HAYCHHUS.
HeobOxonumo cMoaenupoBarth K.3. Ui IPEAEIbHOIO BPEMEHU OTKIIIOUEHUS.
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4.5.3 Jlanee HEOOXOIUMO CMOZETUPOBATH K.3. IPOJAOJDKUTEIBHOCTHIO "TIpeieIbHOE BpeMs
otkmoueHus + 0,5 cekyHasl". st 3TOro BO3MyIIEHHSI HEOOXOAUMO ONPEAETUTh JIUHUH, 110
KOTOPBIM MTPOUCXOIUT ACHHXPOHHBIN XO/I.

4.6 Bce monenupyeMeble siBIeHUs ciaeayeT nosicHuTh. CoctaB rpaduKoB ISl TOSICHEHUS
HEO0OXOMMO BBIOpATh CAMOCTOSTENBHO. [Ipy 3TOM pyKOBOIUTEH OCTABIISIET 32 COOOM TIPaBO
noTpeOOBaTh JOMOTHUTE PAOOTy TEMH WIIM MHBIMU TpaduKaMu.

3ananue 4. B mogenu 3ananus 4 1LIBM 3amensieTcss Ha reHepaTop, NpeAcTaBiIsieMblil
ypaBHEHUEM ABIXKEHUS, PETYIATOPOM ckopocTu (6e3 TypOunsl) 1 APUM. OtkinroueHnem
OJIHOTO M3 TeHEPATOPOB (TI0 BEIOOPY CTYJCHTA U COTJIACOBAHUIO C PYKOBOIUTEIIEM)
MOJICTTPYETCS BOSHUKHOBEHHE Je(PUITITa MOIIIHOCTH B dHEeprocucreMe. [IpuBoIuTCSI HECKOIBKO
rpadMKOB M3MEHEHHS YaCTOThI OCTABIIETOCS TCHEPATOPA M BHEIIHEH CHCTEMBI JIJIS TPEX
3HaueHul ko3pduumenrta ycunenuss APUYM. OOs3aTenbHbIM 3HaU€HUEM KO3 PUIeHTa
ycunnenus sisisiercs "0", ocTagbHbIE BEIOMPAIOTCS IO PEKOMEHIAIN PYKOBOIUTEIIA.

LMS-mnaTdopma — He mperycCMOTpeHa

5.3. Onucanne KOHTPOJIbHO-0LIEHOYHBIX MEPONPUATHII IPOMEKYTOYHOT0 KOHTPOJISI 110
AUCHUIINHE MOLYJIs

3.3.1. 3auer

Cnncok npUMepHBIX BOIIPOCOB

1. ITpyHLIMIIBI pacyeTa MIEKTPOMEXAHUYECKUX MEPEXOIHBIX IIPOLECCOB B SHEPTOCUCTEMAX.
ITocnenoBarenbHOCT pacuera, MOACIUPOBAHUE BO3SMYILEHUN.

2. CucreMa ypaBHEHUH 71 pacyeTa yCTaHOBUBIIErocs pexxuma. MHTerpanus reueparopa B
ceTb. OCOOEHHOCTH MEPEX0/1a U3 CUCTEMBI KOOPJUHAT CETU B CUCTEMY KOOPAMHAT I'eHepaTopa U
obpaTHoO.

3. YpaBHeHue ABUKEHUA: (PU3NYECKHE 3aKOHOMEPHOCTH, JISKAIIHe B OCHOBE MOJIEIH; BBIBOJ]
YPaBHEHHUI MOJIENH; CTPYKTYPHAsl CXeMa; MHULMAIU3aLUs MOJIEIIH.

4. Ilepexoanslii mporecc B 00MOTKE BO30YXIeHU: (PU3NUECKHE 3aKOHOMEPHOCTH, JIeKalIH1e
B OCHOBE MOJIEJIM; BBIBOJ YPABHEHUI MOJIENH; CTPYKTYpHAs CXE€Ma; MHULMAIN3ALIAS MOJEIIN;
BJIMSIHUE Y4€Ta 3TOrO IIPOLEcca Ha pacueT 3JIEKTPOMEXaHuuecKux npoueccos B DIC.

5. IlepexoiHbIe IPOLIECCHI B AEMIT(EPHBIX KOHTYpax: (PU3NYeCKHe 3aKOHOMEPHOCTH,
JIeKalie B OCHOBE MOJIEIIN; BbIBOJI YPaBHEHUI MOJIENN; CTPYKTYpHas CXeMa; MHULMATU3aIHs
MO/ICJIN; BIIUSIHHUE YUYeTa 3TOTO MpoIlecca Ha pacyeT dJIEKTPOMEXaHUYeCKUX mporeccoB B DOC.

6. ABTOMaTUYECKUH PETYJIATOP BO30YX ACHUS MTPOMOPLHUOHATILHOTO IEHCTBUS U
BO30yauTeNb: BX0ogHbBIE ynpaBistomne BO3IeHCTBUS; ypaBHEHHE MOJIENIN; CTPYKTYpHAs cxema
MOJIeNIN; MTHULMAIN3aUs MOETH. SIBIeHHEe KOJIeOAaTeIbHOTr0 HapyIIEeHUs] YCTOMYHBOCTH.

7. Typ6una (+ peryistop CKOpocTH) U (pU3HUeCcKre 3aKOHOMEPHOCTH, JIeXKAaIl[e B OCHOBE
MO/JIEJIH; BBIBOJ YPABHEHUM MOJIEN; CTPYKTYpHAsl CXEMa; MHULMAJIN3ALHs] MOEIIH; BIMSIHUE
ydeTa 3TOro Ipoliecca Ha pacyeT 3IeKTpoMeXaHnuecKuX nporeccoB B D9C (HaOpoc MOITHOCTH
Ha TeHepaTop).

8. nunmanu3anus NoJHOM MOJIENU TeHEpaTopa: B KAKUX MOJEIIAX KaKue napaMeTphbl
MHUIMAIM3UPYIOTCS; GOPMYJIBI ISl pacuera.

9. O01IMe TPUHIUIIBI OMUCAHUS JUHAMUYECKUX MOJICNICH CTPYKTYPHBIMU cXeMaMu. THUIOBbIE
OJIOKM U1l OTIMCAHUS MOJIENIEH.
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10. Tunsi 3aaa4:  [1o 3ajaHHOI CTPYKTYpPHOM cXeMe 3anucaTh YpaBHEHUS TUHAMUYECKOM
cucteMsl; * [1o 3a1aHHBIM ypaBHEHUSIM U300pa3UTh CTPYKTYPHYIO CXeMY JUHAMUYECKON
cuctemsl; * J[J1 3aJaHHOrO pekrMa U NapaMeTpOB F'€HEPATOPA U YPOBHS JE€TAIM3ALUNA MOJIENN
paccuMTaTh HauadbHbIE 3HaYeHUs U HepeHInpyeMbIX TepeMeHHbIX; * PaccunTtarh
MEPEXOAHBIN MPOLIECC B JUHAMUYECKOW CUCTEME, ISl KOTOPOU 3a/laHbl YPaBHEHUS, UX
KO2(PUITMEHTHI U HaYaIbHBIE YCIOBUSI.

LMS-mardopma — He mpexycMOTpeHa

5.4 Conep:xaHue KOHTPOJIbHO-OLEHOYHBIX MEPONPUATHIA M0 HATIPABJIEHUSAM
BOCIIMTATEIbHOM JeSITeJIbHOCTH

HampagiieHust BOCIUTaTeIbHON JCSITEILHOCTH COMPSATAIOTCS CO BCEMU pe3yibTaTaMu O0ydeHUs
KOMITETEHIMI 10 00pa3oBaTeNbHON MporpamMme, UX OCBOEHHE OOECIEeuMBAETCS CONEpKaHHEM
BCEX JHUCIUIUIMH MOTYJIEH.
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