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1. llesu u 3212494 AU CIUILIHHBI

[{enpr0 TUCITUTIITUHEI SBIISIETCS] TPUOOPETCHUE TEOPETUUECKUX U MMPAKTUYECKUX 3HAHUH B
00J1aCTH MPOEKTUPOBAHMUS, DKCILTYaTalMKU U 00CITY>KUBAHUSI COBPEMEHHBIX KOMILIEKCOB
MUKPOIPOLIECCOPHBIX YCTPONCTB PEJIEUHOM 3alUThl U aBTOMATUKH LIU(PPOBBIX
MOJACTAaHIMMI. 3aa4l JUCUUIUIUHBL: U3y4Y€HUE MPUHIUINOB JEHCTBHSI OCHOBHBIX BUOB
pPENEUHOM 3aIUTHI 1 aBTOMAaTUKU U OCHOBHBIX BHJIOB aJITOPUTMOB MUKPOITPOLIECCOPHBIX
YCTPOMCTB, UX PEATH3YIOLINX; U3YUYEHUE 0COOEHHOCTEH peanu3anuu QyHKIUN peraeiHon
3alUThl U aBTOMATUKH Ha ITU(POBBIX MOJCTAHIIUAX; TPHOOpPETEHNE HABBIKOB
IpOrpaMMHUpPOBaHUS PYHKIMI peeiHOM 3alUThl 1 aBTOMAaTUKH; YMEHHE OCYILECTBIISATh
HACTPOMKY MapaMeTpoB 0OMEHa JaHHBIMU MEXKy UHTEIJUIEKTYaJIbHBIMU YCTPONCTBAMU
xomruiekca P3A nudpoBoit mojacTaHIuy; n3ydeHue HaCTPOUKH OCHOBHBIX MMApaMETPOB
UHTEJUICKTYaIbHBIX YCTPOMCTB IU(GPOBOI MOACTAHIINY: IIUGPOBBIX U3MEPUTEIHHBIX
TpaHC(HOPMATOPOB TOKA M HAMIPSIKEHUS, ITU(GPOBBIX BBIKITIOYATEIIEH, MUKPOIIPOIIECCOPHBIX
YCTPOMCTB PENEHHON 3aIUTHI U ABTOMATUKH.

Kparkoe cogepxxaHue IuCHUIIIMHBI

JlucruruinHa BKITIOYAET CIEAYIOIINE Pa3eibl: TUTIOBbIC (PYHKITUH KOMILJIEKCOB peJIeHHON
3aIUTHI ¥ ABTOMATUKU ITU(POBBIX MOJCTAHIIANA, 0COOEHHOCTH pean3aIlii KOMILJIEKCOB
PENeHOM 3aIUTHl M ABTOMATHKHU Ha ITU(POBBIX MOJCTAHITUIX.

2. Komnerenuuu odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTAHBI

[TnarupyeMble pe3yabTaThl OCBOCHUS [TnanupyeMblie pe3yabTaThl
OIT BO (kommieTeHIInN) OOy4eHUs 110 TUCHUTUTHHE

3HaeT: ApXUTEKTypy COBPEMEHHBIX
MUKPOITPOLIECCOPHBIX YCTPOUCTB PEICHHOMN 3alUThI
U aBTOMAaTUKU IUPPOBBIX oAacTaHuuil. [TpuHIumsI
IEHCTBHSI OCHOBHBIX BUJIOB PEJICHHOMN 3alUTHI U
AQBTOMAaTHKH U OCHOBHBIE BUbI AJITOPUTMOB
MHUKPOITPOLIECCOPHBIX YCTPOUCTB, UX PEATU3YIOIIHE.
OCHOBBI IPOEKTUPOBAHNUS PEICHHON 3aIUTHI U
AQBTOMATHKH HU(POBBIX MTOICTAHIINH.

Ymeet: [Ipon3BoauTh BEIOOp BUIOB pesieiiHON
3amuThl U aBToMatuku (P3A) u paccuuTsiBaTh
napaMeTpbl MUKPOIPOLIECCOPHBIX YCTpoucTB P3A.
BuioM3MeHATh TUIIOBBIE aJTOPUTMBI PaOOTHI
UPPOBBIX CBOOOTHO-IPOTPAMMHUPYEMBIX
ycTpoiicTB P3A B 3aBUCUMOCTH OT HOPMATHUBHBIX
TpeOOBaHUI U KOHKPETHOM chepbl MpUMEHEHUS.
Ocy1ecTBIsITh HACTPOUKY TapaMeTpoB OOMEHA
TAaHHBIMU MEXK]ly MHTEJUIEKTyaJIbHBIMU
ycTpoiicTBamMu KoMIuiekca P3A mudposoit
MOJCTaHIINH.

Meet npakTrndeckuid onsIT: [IporpaMmupoBanus u
HACTPOMKH OCHOBHBIX [TapaMETPOB
WHTEJUICKTYaJbHBIX YCTPOUCTB IU(PPOBOH
MOACTAaHIMH: HUPPOBBIX U3MEPUTEIBHBIX
TpaHC(HOPMaTOPOB TOKA U HATIPSKEHHUS, ITUPPOBBIX
BBIKJIFOUATEIIEN, MUKPOIIPOLIECCOPHBIX YCTPOMCTB
[pEJICHOM 3alUTHl U ABTOMaTUKH

[IK-1 Crioco6en npuHUMAaTh OpraHU3aluoOHHO-
YIIpaBICHUYECCKUE PEIICHHS P padoTe Ha 00BEKTax
npo¢eCCHOHAIBHON AEATEIbHOCTH




3. Mecto aucuumiaibl B cTtpykrype Ol BO

[Tepeuens npenmecTBYOMUX AUCIHUILINH,
BUJIOB pabOT y4eOHOro IjiaHa

[TepeyeHs MOCICTYIONIMX AUCIATLINH,
BUJIOB paboT

YCTONYHMBOCTD AIIEKTPOIHEPTETUUECKUX CUCTEM,
VHTennekTyanbHble AIEKTPOIHEPreTHYECKIE
CUCTEMBI,

M HHOBaIIMOHHOE JIEKTPOOOOPYIOBAHUE,
AKTUBHO-a/IallITUBHBIC AIEKTPUUYECKUE CETH,
YyeOHast mpakTHKa (03HaKOMHUTeNIbHast) (2 cemecTp)

ABTOMaTU3UPOBaHHbIE CUCTEMBI YIIPABICHUS
TEXHOJIOTHYECKUM TIPOLIECCOM,

MeTo/bl U anropuT™Mbl HU(POBOI 00padOTKH
CUTHAJIOB,

L1 poBbIe TEXHOIOTUU ONIEPATUBHOIO YIPABICHUS
peKUMaMH,

OntuManbHOE yIpaBiIeHUE 3IEKTPUUIECKUMU
crUcTeMaMH Ha 0a3ze uepapXuuecKux MOJIENeH,
[Ipou3BoACTBeHHAS MPaKTHKA (MpeaAauIuIoMHast) (5

CEeMECTD)

Tpe6OBaHI/I$I K «BXOAHBIM)» 3HAHHAM, YMCHHAM, HaBbIKaM CTYJCHTA, HCO6XOI[I/IMI>IM
IIpu OCBOCHHUHU I[aHHOfI JUCHUITIINHBI 1 HpHOGpCTeHHLIM B PE3YJIbTATC OCBOCHUA

MPEAIECTBYOIINUX TACIUTLIINAH:

JlucuurinHa

TpeboBanus

'YCTONYHUBOCTD QJICKTPOIHCPICTUICCKUX CUCTEM

3HaeT: OCOOCHHOCTH Pa3BUTHS U MOJCITHPOBAHUS
MEePEXOIHBIX MPOILIECCOB B AIIEKTPOIHEPTETUUECKUX
cucrteMax. OCHOBHBIC MTOHATHS 00 YCTOMYUBOCTH
HSHEPTrOCUCTEMBI, CHHXPOHHOTO T€HEpaTopa, y3ia
ACHHXPOHHOM HAarpy3KH, 3HAET BUIbI YCTOMUYHUBOCTH.
CoBpeMeHHBIE CPEACTBA U CIIOCOOBI 00eCTICUCHUS
YCTOMYHUBOCTH AJICKTPOIHEPTETHICCKUX CUCTEM.
YmeeT: [IpuMeHsATh NPaKTUYECKUE METOAUKHI
pacuéTa MmepexoaHbIX MPOIECCOB B
PIIEKTPOIHEPTETUUECKUX CHCTEMAaxX C
HCITOJIb30BAaHUEM CITPABOYHOM WIJIM MHOMN
WHGOPMAIUH [T OLEHKH JIOIMyCTHMOCTH PEKUMOB
PaOOTHI SJIEKTPOIHEPTETUICCKUX CUCTEM.
OneHuBaTh JOMYCTUMOCTD PEKUMOB TIO YCIIOBUSIM
yCTOMYMBOCTH. MIMeeT npakTUYeCKUi OMBIT:
AHaJli3a YCTOMYMBOCTH JIEKTPOIHEPTETUUECKUX
cucTeM ¢ mpuMeHeHueMm OBM u
CIIELUATM3UPOBAHHBIX MPOTPAMMHBIX CPEJICTB, a
TaKKe PEryTUPOBaHUS PEKUMOB B IPOCTCHIIINX
PIIEKTPOIHEPTETUUECKUX CUCTEMAaX.

VHTEeeKTyalbHbIE JIEKTPOIHEPIETUUECKUE
CUCTEMBI

3HaeT: MeTo/bl HCCIE0BAaHMS U aHATTN3a PEKUMOB
WHTEJJICKTYaJIbHBIX 3JIEKTPOIHEPTreTHUECKUX CeTel
u cucteMm, OCHOBHOE 000py/I0BaHHE
CII0)KHO3aMKHYTBIX AJIEKTPUUYECKUX CETEH U CUCTEM,
BBITTOJIHEHHBIX C IPUMEHEHUEM YCTPOUCTB
WHTEJJICKTYaJIbHOTO yrpaBieHus. Cxembl
3aMEIICHUs] 1 MaTeMaTHYECKUE MOJIEIH
BBICOKOBOJIBTHBIX JIMHUM AJIEKTPOIIEpEeIauH,
TpaHc(hopMaTopoB, CHHXPOHHBIX T€HEPATOPOB,
Harpy3oK, IpUMeHsieMble B pacyeTax
YCTaHOBHBILUXCS p&KUMOB. MeTo/IbI pacuera u
MOJICITUPOBAHUS YCTAHOBUBILIUXCS PEKUMOB
CJIO)KHO3aMKHYTBIX AJIEKTpHUecKuX ceteil. CriocoObl

1 MCTOJIbI PETYJIMPOBAHW U ONITUMH3alINN




apaMeTPOB PEKUMOB IIEKTPUUECKUX CETEN U
OCHOBBI KOMIIEHCAIIMH PEAaKTUBHOMN MOIIIHOCTHU B
DIIEKTPUUECKUX CETAX. YMeeT: AHAIU3UPOBATh
PEKUMBI U YCIIOBHS pabOTHI AIIEKTPOOOOPYIOBAHUS
myTeM 0000IIEHHS PEe3YJIbTaTOB UCCIIETOBAHMA,
Pa3pabarbpiBaTh MporpaMMbl HHHOBAIIMOHHOTO
[Pa3BUTHS NIEKTPOIHEPTETUUECKUX CETEU U CUCTEM.
BBINOTHATH pacueThl U ONTUMU3UPOBATH PEKUMBI
[paboThI ANEKTPHUUECKUX CETEH U CHCTEM,
BBIMIOJTHEHHBIX C IPUMEHEHUEM YCTPONCTB
MHTEJUIEKTYaJIbHOTO yrpaBieHus. meet
MpakTU4YeCKui onbIT: MccienoBanus pexkuMOB U
YCIOBHUIA PabOTHI IIEKTPOOOOPYI0BAHUS
WHTEIJICKTYaJIbHBIX 3JIEKTPOIHEPTreTHUECKUX CeTel
U cUCTeM, TeXHUKO-2KOHOMUYECKOTO pacyeTa U
aHaJIM3a PEKUMOB CII0KHO3AMKHYTHIX
DIIEKTPUUECKUX ceTell ¢ mpuMeHeHnem OBM u
CHEIHAIN3UPOBAHHBIX TPOTPAMMHBIX CPEJICTB.

M HHOBaIIMOHHOE JIEKTPOOOOPYIOBaHNE

3HaeT: TeXHOIOTHYECKYO YaCTh 3JIEKTPUYECKUX
CTaHILUi1, BHIIOJTHEHHBIX 110 COBPEMEHHBIM
TEXHOJIOTUSIM: Ta30TyPOUHHBIE ANIEKTPOCTAHIIMS C
KOMOMHUPOBaHHBIM LIUKJIOM, BETPO- U COJTHEUHbIE
DIIEKTPOCTAaHIMH, THAPO3IEKTPOCTAHIINN 1 Majas
reHepanus. [1aBHbIE 2IIEKTPUUECKUE CXEMBI
PIEKTPUYECKUX CTAaHIWNA U MOACTaHINI. CHCTEMBI
COOCTBEHHBIX HYK[[ 3JIEKTPOCTAHIUH U
noactaHiuii. CoBpeMeHHbIE TEXHOJIOTUU
KOMMYTAIH NEKTPUYECKUX LIETIEH U TalleHus
DIIEKTPUYECKON JTyTH, COBPEMEHHBIE
KOMMYTAaIMOHHBbIE annaparel. HHOBallMOHHBIE
CHUCTEMBI U3MEPEHUIN U NIEPCIIEKTUBHBIE
U3MepUTENIbHbIE TPUOOPHI, TaKue Kak U(POBbIE U
ONTUYECKHUE U3MEPUTENbHBIE TpaHC(HOPMATOPhI
TOKa, U3MEpPHUTEIbHbIE TPAaHCHOPMATOPHI
HaNpsKEHHUs, KOMOMHUPOBAaHHBIE YCTPOHCTBA
u3MepeHus. Ymeet: Pa3pabaTsiBaTh porpamMMbl
MHHOBAIIMOHHOTO Pa3BUTHS OObEKTOB
DJIEKTPOIHEPreTUUECKOU CUCTEMBI C IPUMEHEHUEM
COBPEMEHHOT0 AEeKTpoobopynoBanus. Mimeer
NPAaKTUUECKUM onbIT: CpaBHEHUS U OLIEHKU
TEXHUYECKHX U CTOMMOCTHBIX MOKa3aTenei
TEXHOJIOTHUECKUX CXEM H AIEKTPO0OOpYyI0BaHUS
U151 0OOBEKTOB JIEKTPOIHEPTETHUECKON CUCTEMBI.

AKTI/IBHO-a)IaHTI/IBHI)IC SJICKTPUYICCKUC CCTU

3naer: Bunpl u QyHKIIMOHAIBHBIE CBOMCTBA
YCTPOUCTB YIPABICHUS PEKUMaAMU
DIIEKTPOIHEPTETUUECKHUX CHCTEM, PEATM30BAHHBIX
Ha 0a3e CUJIOBOI 2eKTpoHUKHU. BetaBku
nepe1adn OCTOSHHOTO TOKA, NCTOUHUKHU
PEaKTUBHOM MOIITHOCTH, BBIIIOJIHEHHBIE HA OCHOBE
npeoOpasoBaTesiell TOKa U HalpshKeHUsl. YCTpoiicTBa
KOMITEHCAIIUU ¥ THOKOTO (aKTUBHO-2/IalITUBHOTO)
yIIpaBICHUS PEKUMaMH JIEKTPHUECKUX CETEH.
YMmeeT: AHaJIM3UPOBATh YCTAHOBUBILUECS U
MIePEXOHBIE PEKUMBI IIEKTPOIHEPTETHUECKUX
CHCTEM C 3JIEeMEHTaMH T'MOKOro (aKTUBHO-

AaNTUBHOTO) YIIPaBJICHUS, peaIN30BAaHHBIMH HA




0a3e CUIIOBOM ANEKTPOHUKH. VIMeeT mpakTH4eCcKuii
onbIT: TeXHUKO-YKOHOMUYECKOTO pacyeTa U aHaJIn3a
PCIKMMOB aKTUBHO-AJAIITUBHBIX JJICKTPUYCCKHUX
cereil ¢ npumeHeHneM 9BM u
CHEHUAJIM3UPOBAHHBIX IIPOrPaAMMHBIX CPEACTB.

YueOHas mpakTuka (03HaKOMHUTENIbHAs) (2 cemecTp)

3unaer: Bunbl u ocobeHHOCTH TTpOdhecCHOHATBHON
NesATeTbHOCTH, TPO(HECCHOHATHHYIO TEPMUHOJIOTHIO
YMmeeT: Oprann3oBarb ce0st U OpraHU30BaTh PadOTy
MaJIbIX KOJIJIEKTHUBOB ISl PEIICHUS
npodeccuoHaNbHbIX 3a1a4. DOopMHPOBATH
3aKOHYEHHOE MPECTABICHUE O IPUHATHIX
PELIECHUSIX U MOJYYEHHBIX pe3yJIbTaTax B BUJIE
Hay4YHO-TEXHUYECKOro oTyeTa Mimeer npakTuyecKkui
onbIT: [locTaHOBKH U pelieHus MPoQeCCUOHATBEHBIX
3amad

4. O0bém 1 BUABI YUeOHOH Pa0dOTHI

OO6mast TpyaI0€eMKOCTb JUCHUILUIMHBI cOCTaBseT 4 3.¢., 144 4., 19,5 4. KOHTaKTHOM

paboThI
Pacnpenenenue
Bcero | 1o cemecTpaM B yacax
Bun yueGHO# paboThI
4acoB Howmep cemectpa
3
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 144 144
AyoumopHvie 3auamusi: 16 16
Jlexuuu (JI) 8 8
[IpakTudeckue 3aHATHS, CEMUHAPHI U (MJTH) APYTHE BUIBI 4 4
ayauTopHbIxX 3aHaTuil (I13)
JlabGopatopusbie pabotsl (JIP) 4 4
Camocmosmenvras paboma (CPC) 124,5 124,5
Brinonnenue kypcoBoro npoekra "Pa3paboTka HHTErpUPOBAaHHOTO
MUKpONpOIECCOpHOTo ycTpoiicTBa P3A BBomHOTrO BhIKIIOUaTens PY 50 50
10xB"
[ToaroroBka k 1aboparopHbIM paboTam 60 60
ITonroroBka K 3K3aMeHy 14,5 14.5
KoHcynpranyuy u npoMeKyTo4Hast aTTeCcTalus 3,5 3,5
Bu koHTpoIIs (3a4eT, 1ud.3aueT, SK3aMeH ) - sk3ameH, KI1

5. ConepkaHue TUCHMIIIMHBI

O0beM ayIUTOPHBIX 3aHITHH 11O
pasj/\fena HawnmeHoBaHuE pa3aeioB JUCIHAILUTHHBL BH/IaM B Jacax
Bcero J | 113 JIP
1 Turnossle PyHKIIMH KOMIUIEKCOB peJICHHOMN 3aIIUTHI U 12 4 4 4
aBTOMAaTHUKH HHU(POBBIX MOACTAHLIUN
> OCOOCHHOCTH peanu3aii KOMIUIEKCOB PEJICHHON 3aIIUTHI 1 4 4 0 0
aBTOMATHMKH Ha IIM(PPOBBIX NOACTAHIHIX

5.1. Jleknun




No

JICKIMH|pa3aciia)

No

HanmenoBanue uimm KpaTKO€ COACPKAHUEC JICKIIMOHHOT'O 3aHATHA

Koi-
BO
JacoB

OcHOBHBIE (DYHKIIMH COBPEMEHHBIX MUKPOIPOIIECCOPHBIX YCTpoiicTB P3A
PIIEKTPUYECKUX CTaHUUHN U noacTaniuil. Peanuzanusa pynxinun AIIB.
TpeOoBanus, npenbsBiseMble K ycrpoiictBam AIIB. Peanuzanus AIIB Ha nuHusAX
C OIHOCTOpOHHUM nuTanueM. Pacuer ycraBok AIIB. Yckopenue nerictBust
peselinoil 3amuTel npu AIIB.

Ocob6ennoctu peanuzanuu AIIB Ha auHUAX ¢ AByXCTOpOHHUM nuTanueM. AlIB ¢
KOHTPOJIEM CUHXpOHU3Ma. Peanusanus QyHKINN aBTOMaTUYECKOTO BKIIFOUEHHS
pesepsa. Peanuzanus QpyHKIMKM aBTOMAaTHYECKONH YaCTOTHOM pa3rpy3Ku.

OO0111Me MPUHITAITB TTOCTPOCHUS ITUGPOBBIX MOJCTAHIINN, KITFOUYEBBIE OTIHYHS U
BO3MOXHOCTH. OOBEKTHO-OPUEHTUPOBAHHAS MOJIEb CUCTEMBI aBTOMAaTHU€CKOTO
yIpaBieHUs TUGPOBOM MOACTAHIIMK. TOMONIOrHs OOMEHa JaHHBIMHU 1
WH(GOPMAITMOHHAS MOJIENTb CUCTEMBI aBTOMAaTH3aIuH. JIormueckue y3isl 1
CTPYKTYPBI JAaHHBIX MPU peaTM3aIlii CEPBUCOB OOMEHA JIaHHBIMHU.

MonenupoBaHie MHTEIUIEKTYaIbHbIX YCTpoicTB P3A ¢ npumenennem MOK-
61850. ITepenaua TaHHBIX C U3MEPUTEIBHBIX TPAHC(HOPMATOPOB TOKA U
HanpsbkeHus. [Tporokon nepenayn ganueix SV. YnpaBieHre KOMMYTAIllMOHHBIMU
anrmaparaMu, 0OMeH TaHHBIMH MEXJLy MUKPOIIPOIIECCOPHBIMU ycTporcTBamMu P3A.
[IpoTtokon nepenauu nanubix GOOSE. YnanenHnoe ynpasieHue
MHTEJUICKTYaJIbHBIMH YCTPOUCTBAMH ITU(PPOBON MOACTAHIIMU 1O IpoToKosry MMS.

5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI

Ne
SAHATHUA

Ne

pasnenal

HanmenoBanwne nimm KpaTKOC COACPIKAHUC MPAKTUICCKOIO 3aHATHA, CCMUHApa

Koi-
BO
qacoB

Pa3paboTka CTpyKTYpHOM CXEMBbI MHKPOIIPOIIECCOPHOTO yCTpoiicTBa P3A,
OTIpe/IeTICHNE COCTaBa U Ha3HAYCHUS BXOHBIX/BBIXOAHBIX CUTHAIOB. PazpaboTka
CXEM IOJKJIFOUECHHS] BTOPUYHBIX U3MEPUTENIbHBIX LENeH U LIeTeil yIpaBiIeHusl.
Pa3paboTka anropuTma IUCTAHIIMOHHOTO YIPABICHHUS BBIKIIIOUATEIIEM 110
NIBYXKaHAJIBbHOM cxeme yrpasieHus. PazpaboTka anropurMa AByXCTyTeHYATOM
TOKOBOM 3aIMTHI C HE3aBUCUMOW BBIICP/KKOW BPEMEHH.

Pa3paboTka anropuTMa JIByXCTYIIEHYATOTO aBTOMATHYECKOTO MMOBTOPHOTO
BKJTIOUCHMsI. PazpaboTka anropuTMa pean3aiy JOTHIeCKON 3auThl COOPHBIX
mH. Pa3paboTrka anroputma peanu3anuu GyHKIIMA Pe3ePBUPOBAHUS OTKA30B
BBIKJTIOUATEIICH.

5.3. JIaboparopHbie padoThI

Ne
3aHATHA

No

paszena

HaumeHoBaHMe WK KpaTKoe cofiepikaHue J1a0opaTopHoi paboThl

Koi-
BO
4acoB

Peanu3zanus u vccnenoBaHue padoThl MUKPOIPOIIECCOPHOTO yCTPOICTBA
UCTAHLIMOHHOTO YIIpaBJiI€HUs BbIKItoUYareneM. Peanusanus u uccienoBaHue
PaboThI (DYHKITUH JIBYXCTYIIEHYATONW TOKOBOW 3aIIUTHI C HE3aBUCUMOU BBIJICPIKKOU
BPEMEHH.

Peanmu3zanus u vcclieoBaHue padoThl (PYHKITUU IBYXCTYIIEHYATOTO
ABTOMATHYECKOTO MTOBTOPHOTO BKJIFOUEHUS. Peanu3anust u uccienoBanue paboTsl
(YHKITHH JTOTHYECKOM 3al[UThl COOPHBIX IITUH M PE3ePBUPOBAHHUS OTKA30B
BEIKJIIOUaTeseu. 4

5.4. CamocrosiTesqibHasi padoTa CTyIeHTA




Brimonuenune CPC

IHonsun CPC

Crrcoxk nuTeparypsl (C yKkazaHUueM
paszesnos, IiaB, CTPaHUIl) / CChIIKA Ha

pecypc

Cemectp

Koi-
BO
JacoOB

BrInomHeHEe KypCOBOTO MPOEKTa
"Pa3zpaboTka MHTETPUPOBAHHOTO
MUKPOIIPOLIECCOPHOTO ycTpoiicTBa P3A
BBOJIHOTO BBIKITFOUatTess PY 10xkB"

J{psikoB, A. ®@. MukpormnpoieccopHas
ABTOMATHKA M pelieiiHas 3amura
HIIEKTPOIHEPTETHUECKUX CUCTEM. Yueo.
rmocoOue /1J1s1 By30B 10 HaIlPaBJICHUIO
140200 "Onekrposnepreruka” A. .
IlpsikoB, H. 1. OBuapenko. - 2-e uza., cTep. -
M.: Uzmarenbsckuit njom MOU, 2010. I'maBer
4-5, ctp. 90-158.

50

[TonroToBka k 1a6OpaTopHBIM paboTam

AnnpeeB A.H. Peanuzanus yctpoiicTB
[pENEUHOM 3alIUThl U ABTOMATHUKH C
[MPUMEHEHHEM MUKPOKOHTPOJIJIEPOB THIIA
FPC101AF: yueGHOE ocoOMe K
naboparopubsiM pabotam / A.H. Annpees,
A.H. CagoBaukoB. — Yensgounck: U3n-8o
HOYpI'Y, 2006. — cTp. 5-26.

60

[lonroroBka K 3K3aMeHy

bacc, O. U. Peneiinag 3ammura
DIIEKTPOIHEPTETUYECKUX CHUCTEM. YueOl.
mocoOue /ISt By30B IO HAIIPABIICHUIO
551700 "2nekTposrHepreTrka’ mo
nucuuruinHe "Pereiinas 3amuyra
hnekTposHepretT. cuctem" 3. U. bacc, B. T.
JloporyHues ; noxg pea. A. @. JlpsikoBa. - 2-¢
u3., crep. - M.: M3narensctBo MOU, 2006.

Crp. 30-103.
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6. DOoHJ OLIEHOYHBIX CPE€ACTB IAJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,

HpOMe)ICYTO‘IHOﬁ arrecranmun

KonTposnb kauecTBa 0CBOSHMSI 00pa30BaTEIbHOM MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [losio’keHrEM 0 OANIITLHO-PEHTHHTOBOM CUCTEME OIIEHUBAHUS PE3YJIETaTOB
y4eOHOM IeSITEILHOCTH 00yYaIOIIUXCSI.

6.1. KouTpoabubie meponpusitus (KM)

Ha3zsanue
KOHTPOJIBHOTO
MEpOTIPUSITHS

Ne
KM

Ce-
MECTP

Bun
KOHTPOJISt

Makc.

Bec Oasut

[Mopsimok HauKcneHus 6aIOB

Yun-
THIBA-
ercs B
[TA

ITpome-
KyTOUHAas
aTTecTanus

OK3aMeH

OLICHUBAETCA MakcuMyM B 40
0aJioB. 3a MpaBUIbHBIN
pa3BEepHYTHIN OTBET Ha

HJIM HCTOYCH WJIN JOITYICHBI

Bayiel HAYMCIIAIOTCS 3a OTBETHI HA
BOIPOCHI B OmiietTe. buser cogepxut
onuH Bompoc. OTBET HA BOIIPOC

MOCTABJICHHBIN BOMPOC HAYUCIIACTCS
40 6aiutoB. Eciy oTBET HEMOIOH

OIIMOKH, HO TIPU ATOM CTYACHT Ja
MPaBUJIbHBIN UCUEPTIBIBAOILINIA
OTBET Ha JOMOIHUTEIbHBIA MIIH

OK3aMCH




HABOJISIIMIA BOIIPOC, TO HAYUCIISICTCS
30 6ammoB. Ecii oTBET CTy/ieHTa Ha
TOTIOTHUATEIbHBINA/HABOAALINIA
BOIIPOC HETOJOH WM HETOYEH, TO 25
OayoB. B ocranpHbIX ciydasx 0
OatoB. J1yis cTyeHTOB, HAOpaBITNUX
Ha dk3aMmeHe () 0aIoB 3a OTBETHI HA
00a Borpoca, MEpPOTIPHUATHE HE
3aCYUTHIBACTCS U PACYET UTOTOBOTO
pEUTHHTA 1O JUCITUTUTHHE HE
MPOU3BOIUTCHS.

Kypcosas
paboTa/MpoeKT

Pa3pabotka
WHTETPUPOBAHHOTO
MUKPOIIPOIIECCOPHOTO
ycTporictBa P3A
BBOJHOTIO
BEIKJIIOUaTens PY
10xB.

60

[TpoexT nomkeH ObITh BBIIIOJHEH B
COOTBETCTBUH C UHINBUIYAITEHBIM
3a1aHreM U 0(OpMIIEH B
COOTBETCTBUU C TPEOOBAHUSIMU
cranapra FOYpl'Y Ha opopmnenue
KYpPCOBBIX U TUTUIOMHBIX TIPOEKTOB.
Kpurepun Haunciaenus 6amion: 60
0aJJIOB — €CJIM KypCOBOM MPOEKT
C/1aH B CPOK, ITPABUIILHO
peann30BaHbl Bce PyHKLINU
MepeYrCIIeHHbIE B MHIUBHyaJIbHOM
3aJJaHUH, [TPE/ICTABJICHbI BEPHbBIE
DIIEKTPUYECKUE CXEMBI, BCE
MPUHATHIE pEIIeHUs] 000CHOBAaHbI,
XOJI BBIITOJTHEHHUS TIPOEKTa
COIMPOBOXK/IAETCS NCUEPIIBIBAIOIIUMU
KOMMEHTAPHSIMU U TTOSICHEHUSIMH,
MMEIOTCS CChIJIKU Ha
MCTIO0JIb30BaHHbBIE HCTOYHUKU
nH(bOpMaIUH, OTCYTCTBYIOT
3aMedaHus K 0hOpMIICHUIO 33/1aHUS;
50 6anioB — eciii UMEIOTCS
HEJI0YEThl, HE BIUSIONINE Ha
KOHEUYHBIN pe3yNbTaT U/ MPOEKT
cIaH ¢ ono3ganrem; 40 0aIoB —
eci peaan3oBaHo oomee 75%
(byHKIHUI, TEpEeUnCIeHHBIX B
WHAMBHUIyaJIbHOM 33/1aHUU, HET
npeTeH3uil K rpaduueckoil yacry,
COJIEPKaHUIO U 0(YOPMIICHUIO
npoekra; 30 6aoB — eciu
peanuszoBano Oonee 50% dyHKIMiA,
MePeYNCIIEHHBIX B WHANBUIYaIbHOM
3aJJaHUH, UMEIOTCS OIMOKH B
DIIEKTPUYECKUX CXEMAX, ECTh
3aMedaHus K 0hOpMIICHUIO IPOEKTA;
20 0ayIoB — €ClI peaan30BaHO
meHee 50% Bcex QyHKIuiA,
MpEeCTaBICHHBIX B
WHAMBUIyaJIbHOM 3a/1aHUH,
UMEIOTCS ITpyOble OMINOKHU U
HETOYHOCTH; B OCTAJIbHBIX CIydasx
0 6asoB. IIpoexT 3acuuThiBaeTcs,
€CJIM €T0 OIIEHKa COCTaBUJIa HE
menee 30 6amioB (50%), B

Kyp-
COBBIE
[TPOEKTHI




POTUBHOM CJIydYae MPeroaBaTelib
BO3BpAIACT MPOEKT CTYICHTY Ha
WCTIPaBIICHUE WU JTOPAOOTKY.

3amuTa KypcoBOro MpoeKTa
BBIITOJIHSICTCS B BUIC TCCTA. TeCT
coctout u3 10 BonmpocoBs, Oassl
HAYMCIISIOTCS 32 KaX bl BOIIPOC. 3a

MPaBUJIBHBIN OTBET Ha BOTIPOC Kyp-
KypcoBas 3anmTa KypcoBOro
40 |maumcnsercs 4 Oamia. COBBIE
paboTa/mpoeKT MpOeKTa .
HenpaBuiibHbBIN OTBET HA BONIPOC  [IPOEKTHI
cootBetcTByeT () OGamnos. Tect
CUMTAETCSl TPOUJICHHBIM, €CIIU
cTyzeHT HaOpan He MeHee 20 GanioB
(50%).
Tect coctout u3 1 Bonpoca. Bonpoc
CONIEP>KUT OJMH W HECKOJIBKO
MpaBUIBHBIX 0TBETOB. [Ipu BBIOOpE
Tect Nel. OOmue P P p
BCEX MPABUJILHBIX OTBETOB HA
TIPUHIIATIBI
BOMPOC Hauucnsgercs 15 6anos.
. MOCTPOEHUS
Texymmii [Ipy 4acTHYHO-IIPABUIIBHOM OTBETE
U(PPOBBIX 15 PK3aMEH
KOHTPOJIb . Ha BOIpoc Hauucisiercs ot 1 o 14
MOJICTaHIIHIH, .
OaoB. HempaBuabHBIN OTBET Ha
KJIFOYEBbIE OTIIMYUS U
BOMPOC COOTBETCTBYET () 6aIOB.
BO3MO>KHOCTH. N
TecT cuntaercst NpONHIEHHBIM, €CJIH
CTyzeHT HaOpaJs He MeHee 9 6aioB
(60%).
Tect cocTouT U3 2 BOIIPOCOB, GBI
HAYUCIISIIOTCS 32 KaXKJIbIi Bompoc. 3a
[IPaBUJIbHBIM OTBET Ha NIEPBBIN
Tect No2. Tononmorus BOIIPOC HAYUCIIsIeTCs1 7 Oasios, 3a
Texyuii oOMeHa TaHHBIMH U MPAaBWJIbHBIN OTBET Ha 2 BOIIPOC
KOHz ollE nH(dOpMAITMOHHAS 15 |Haumcnsercs 8 Gaios. PK3aMEH
p MOJIEJIb CUCTEMBI HenpaBuiibHBINM OTBET HA BOITPOC
aBTOMaTH3aIlHH. cootBeTcTBYeT 0 O6assos. Tect
CUMTAETCS TPOUJICHHBIM, €CITN
CTyAeHT HaOpasi He MeHee 9 OaioB
(60%).
Tect cocTouT U3 5 BONIPOCOB, OALITBI
HAUUCIISIIOTCS 32 KaK]IbII BOMpocC. 3a
Tect Ne3. . A p
MpaBUJIBLHBIN OTBET HA BOIIPOC
Jlornueckue y3ibl u
Texymuii CTDYKTYDBI AHHBIX HaqucisaeTcsa 3 oauia.
Y PYKIYP 15 |HenpaBuibHBINM OTBET HA BOIIPOC  [dK3aMEH
KOHTPOJIb IpU peanu3aiiu
cootBetcTBYeT () Oamnos. Tect
CEepBHUCOB OOMEHa .
CUMTAETCSl TPOUJICHHBIM, €CITU
JTAaHHBIMHU.
CTyAeHT HaOpasi He MeHee 9 6aioB
(60%).
Tect cocTouT U3 5 BONIPOCOB, OAIITBI
HAUHCIIIIOTCS 32 KaK]IbII BOMpPOC. 3a
Tect Ned. . A p
MpaBUJIBHBIN OTBET HA BOIIPOC
MonenupoBanue
. Hauucisiercs 3 6ana.
Texymuii | MHTEIIEKTyaIbHBIX .
N 15 |HenpaBuiibHbIN OTBET HAa BOIIPOC  [PK3aMEH
KOHTPOJIb yctporictB P3A ¢
cootBetcTByeT () OGamnos. Tect
npumenenneM MOK- .
61850 CUMTAETCSl TPOUJICHHBIM, €CIIU

CTyZleHT HaOpaJ He MeHee 9 0auioB
(60%).




6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS

Bun
IIPOMEKYTOYHOU
arTecTalun

[Ipouenypa nposenenus

Kpurepun
OLICHUBaHUs

9K3aMCH

DK3aMeH NMPOBOAMUTCS B MUCbMEHHOU popme 1o Ouneram. Kaxxaomy
CTYJIEHTY BbIIaeTCs OMIIET, B KOTOPOM COAEPKUTCS 1 Bompoc u3
CIIMCKA 3K3aMEHAIlMOHHBIX BOIPOCOB. /{151 micbMEHHOTo OTBETa Ha
ounet oTBoaUTCS He Oonee 1,5 acTpOHOMHUYECKHX Yaca.
JucuuninuHa cCuuTaeTcsl OCBOEHHOM, €CJIM CTYACHT YCHEIHO Caall
9K3aMEH U €r0 UTOrOBbIA PEUTHHT 110 AUCLMIUIMHE COCTABUII HE
Menee 55%. B aToM ciydae B BEIOMOCTh BBICTABJISIETCS OIICHKA
"OTIIMYHO" - €CIM UTOTOBBIN peUTHHT cocTaBui oT 85 110 100%,
"xoporo" - eciu UTOroBBIA peUTHHT cocTaBmit oT 70 1o 84%,
"yIOBIETBOPUTEIBHO" - €CIM UTOTOBBIA PEUTHHI COCTAaBUII OT 55
10 69%. B ocTanbHBIX ClTydasiX MPOCTABISAETCS OIEHKA
"HEYI0OBJIIETBOPUTEIILHO" .

B cooTBeTCTBUM
cmm. 2.5,2.6
[lonoxxenus

KypCOBbIE
IIPOEKTHI

3amuTa KypcoBOro MpOeKTa MPOBOIUTCS B BUJIE TECTUPOBAHMUS.
Hrorosas onieHKa 3a KypCcOBOM MPOEKT CKIIAIBIBACTCS U3

MaKCHUMaJbHO BO3MOXHBIX 60 0asioB 3a cofepKaHUuEe KypCOBOTO
IIPOEKTA U MaKCUMaJIbHO BO3MOXKHBIX 40 6anoB 3a 3amury. Takum
00pa3oM, MaKCUMaJIbHO BO3MO)KHAsI UTOTOBAs OIICHKA 32 KypCOBOU
npoekT coctaBisieT 100 6ammoB. Onenka "oTIMYHO" BBICTABIISIETCS
B BEZIOMOCTb B CIIyuyae, €CJIM UTOrOBasi OIIEHKA COCTaBmiIa OT 85 10
100 OamoB, "xoporio" - eciau UTOroBast OLieHKa coctasuia ot 70 1o

84 6aioB, "yIOBIETBOPUTENIBHO" - €CJIM UTOTOBAs OIIEHKA
coctaBmia ot 55 1o 69 6amioB. B ocTanbHbIX cirydasx
MIPOCTABJIAETCSA OLEHKA '"HEYIOBIETBOPUTEIHHO" .

B cooTBeTCTBUM
cm 2.7
[ lonoxxenus

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Pesynbrarsl 00yueHus

[1K-1

3HaeT: APXUTEKTYPY COBPEMEHHBIX MHUKPOIIPOIIECCOPHBIX YCTPONCTB
pECHHOM 3aIMThl 1 aBTOMAaTHKH IIU(PPOBBIX MOACTAHIIUN. [TprHITUIBI
IEICTBHS OCHOBHBIX BUJOB PEJIEHHOM 3aIlIMTHI 1 ABTOMATUKN U OCHOBHBIE
BU/JIbl AJITOPUTMOB MUKPOITPOLIECCOPHBIX YCTPOUCTB, UX PEeaU3yIOIIHE.
OCHOBBI IPOSKTUPOBAHUS PEIICHHOM 3aIUTHI 1 aBTOMATUKH IU(DPOBBIX
HOACTAHLIUH.

YMmeet: [Ipon3BoauTh BEIOOP BUAOB peiieitHOM 3amuThl U aBToMaTuku (P3A) n
[paccuMThIBAaTh TapaMeTPbl MUKPOIIPOLIECCOPHBIX YCTPOICcTB P3A.
Bu1013MEeHATh TUIIOBBIE aJITOPUTMBI pabOTHI IIU(PPOBBIX CBOOOIHO-

[1K-1 [IPOrpaMMUpPYEMBIX YCTpoicTB P3A B 3aBUCHMOCTH OT HOPMaTUBHBIX

TpeOOBaHUI M KOHKpEeTHOH cepbl mpuMeHeHus1. OCyeCTBIATh HACTPONKY
napaMeTpoB 0OMEHa JaHHBIMU MEX/1y WHTEUICKTYaJIbHBIMU YCTPONUCTBAMU
komruiekca P3A 1udpoBoii moacTaHIum.

HNmeet npaktudeckuil onsIT: [IporpaMmupoBaHust 1 HACTPOMKH OCHOBHBIX
napaMeTpOB MHTEIJICKTYaIbHBIX YCTPOMCTB IU(PPOBOM MOICTAHIINN:

[1K-1 M ()POBBIX U3MEPHUTEIBHBIX TPAHC(HOPMATOPOB TOKA M HAMIPSHKEHUS,

U(PPOBBIX BBIKIIIOYATENIEH, MUKPOIIPOLIECCOPHBIX YCTPOUCTB pesieiHON
3aIUTBI U ABTOMATUKH

TumnoBbie KOHTPOJIBHBIC 3aIaHUS 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B

ITPHUITIOKCHUAX.




7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecriedeHue TUCIUIIIMHBI

IHeuaTHas ydyeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:

1. bacc, D. U. Peneiinas 3ammTa 31€KTPOIHEPIETUUECKUX CUCTEM [ TekeT]
yue0. mocodue Jj1st By30B 10 HarpaieHnuto 551700 "DnexkrposnepreTuka’ mo
nucuurvHae "Peneiinas 3ammrTa sanekrposnepret. cuctem” 3. U. bacce, B. T.
Hoporynues ; nox pea. A. @. JIpgkosa. - 2-e usa., crep. - M.: U3garenscteo MOU,
2006. - 294,[1] c. un.

2.  JIpsixo, A. @. MukpomnpoieccopHasi aBTOMaTrKa U pejeiHas 3aiura
aNeKTposHepreTudeckux cucreM [Tekcr] yue6. mocobue aiig By30B 1O
HanpasieHuo 140200 "Onexrposnepreruka’ A. @. [Ipskos, H. 1. OBuapeHko. - 2-¢
u3l., crep. - M.: U3narensckuit qjom MOU, 2010. - 335 ¢. wi. 2 oTA. JI. cXeM

0) OononHumMeNbHASL IUMepamypa:
1. ®enocees, A. M. Peneiinas 3a0iuTa 3J€KTPOIHEPTETUYECKUX CUCTEM
JIns By30B 110 cniell." ABTOMAT. yIIpaBiIE€HHE dJIEKTPOIHEPT. CUCTEMaMU'. - 2-€ U31.,
nepepab. u non. - M.: Oreproaromusaar, 1992. - 526,[1] c. un.

8) omeyecmeenHbvle U 3apydedcHble HCYPHATLL N0 OUCYUNIUHE, UMelouuecs 8 bubiuomexe:
He nipenycmoTpensl

2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL.

1.  AmnnpeeB A.H. Peanuzaiusi yCTpoMCTB pesieiiHOM 3alllUThI U
aBTOMAaTHKHU ¢ TpuMeHeHneM MukpokoHTpoiiepoB Tuna FPC101AF: yue6Hoe
nocoo6ue k JadoparopasiM padoram / A.H. Aaapees, A.H. CagoBHUKOB. —
Yensaounck: Uzn-so FOYpI'Y, 2006. — 41 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1.  AmngpeeB A.H. Peanusanus yCTpOMCTB pENEHHOMN 3aIINUTHI U
ABTOMAaTHKHU ¢ TpuMeHeHneM MUKkpokoHTpoiiepoB Tuna FPC101AF: yuebHoe
nocob6ue k naboparopasiM padotam / A.H. Anuapees, A.H. CanoBHUKOB. —
Yensaounck: Uzn-so FOYpI'Y, 2006. — 41 c.

JJIEKTPOHHAsA Y4eOHO-MeTOAMYECKAs TOKYMEeHTaIlUsA

Her
[TepedyeHs KCIOIB3yEMOTO MIPOTPAMMHOTO 00ECIICUCHHUS:

Her

[Tepeyens ncnonab3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U UH()OPMAIITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHne I CIUTITUHbI

| Bun 3anaruit | No | OcHoBHOE 000pYIOBaHUE, CTEH IbI, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,




ayq. NPeayCTaHOBJIEHHOE IPOTPaMMHOE 0OecIieueHHe, UCTIONIb3yEeMOEe JUIS
Pa3IMYHbIX BUIOB 3aHATHIA
JlaGopatopusie |143 |JlTaGoparopHbiii cTeH T "Momens 3IeKTPUIeCKONH CUCTEMBI C peleHHOM 3anuTon"
3aHATUS (1) MD3C-P3-CK 5 mir.




