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AHHOTaUs

HucuuiuinHa «OCHOBBI NPOQHMIM3ALMK» BXOAUT B 00pa3oBaTENIbHYIO IPOrpamMmy
BBICIIETO0 00pa30BaHMs MO HANpaBJICHUIO MOATroToBKY/ cnenuanbHocTH 11.03.04 «DnexTponuka
U HAHOJJIEKTPOHUKA» HampaBieHHOCTH «[IpoMblluieHHass 3neKTpoHuKay. JlucuunianHa
peanu3yercs kapenpoit «Ne4 1.

JlucuuiuinHa HaiesieHa Ha JOpMHUPOBAHUE Y BBIITYCKHUKA CIEIYIOIIMX KOMIIETEHIINH:

[IK-2 «CrocobeH OCyHIeCTBIATh HMPOSKTHPOBAHUE AIIEKTPOHHBIX HPUOOPOB, CXEM U
YCTPOMCTB PA3JIMYHOTO (PYHKIMOHAJIBHOIO HAa3HAYEHHUs B COOTBETCTBUM C TEXHUYECKUM
3a/laHuEeM C UCIIO0JIb30BAaHUEM CPEJICTB ABTOMATHU3aIMH IPOEKTUPOBAHUS

I1K-3 «CnocoGeH ocylecTBIATh KOHTPOJIb COOTBETCTBUS pa3pabaThiBa€MbIX IPOECKTOB U
TEXHUUYECKON JOKYMEHTAlluu CTaHAapTaM, TEXHUYECKUM YCIIOBUSM U JIPYTUM HOPMATHBHBIM
JOKYMEHTaM»

CopepxaHue JUCIUILUIMHBI OXBAThIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C H3Y4EHHEM
MHCTPYMEHTOB [IPOBECHUS UCCIICIOBAHUN U pa3pabOTOK.

[IpenonaBanue JUCUUIUIMHBI IPETyCMATPUBACT Clieaytole (GOpMbl OpraHU3aLuu
y4eOHOT0 MPOLECCa IeKyuu, NpaKmuiecKue 3aHAmus, Camocmoamenbuas paboma cmyoenma,
KOHCYTbmayui.

[IporpaMMoil IUCHUIUIMHBI NPEIYCMOTPEHBI CIEAYIOLUIME BHJbI KOHTPOJSA: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B popme 3ayera.

OOmast TpyIOEMKOCTh OCBOCHHS IWCIMIUIUHBI COCTABJISET 2 3a4ETHBIX CJIMHHIBI, /2
qaca.

SA3bIK 00y4YeHUs 10 AUCIHUILUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 11O AUCIUTIIIHE

1.1. Tlenu npenomaBaHus JUCITUTUITHHBI

[Mpennaznauenne muctUIUIHBL “OCHOBBI NpodHUIM3alUK” 3aKII0YaeTCs] B PaCHIMpPEHUU
npenctaBienus o npodwie “IlpombilnuieHHass >MEKTPOHMKA” HampaBieHUS “DJIEKTPOHUKA U
HAHODJIEKTPOHHUKA”, TPUOOPETEHUH OOYYaIOIMMUCS MPAKTUUYECKUX HABBIKOB pabOThI  C
KOMITBIOTEPHBIMU TPOrpaMMaMH, HEOOXOAMMBIMU KaK JUIsl YCIICUIHOTO TMPOJOJDKEHUS Y4eOHOTro
nporecca, Tak U B Oyaymiei mpodeccrnoHanbHOM JesTenbHOCTU. JIMCIUIUIMHA BXOJUT B COCTaB
gactd, (opMHpPyeMOll ydacTHHUKaMH 0Opa3oBaTEeNbHBIX OTHOIICHHH, 00pa3oBaTeIbHON
IporpamMmsl Beiciiero oopazoanus (panee — OI1 BO).

1.2. TlepeuyeHb IUTAHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO TUCIHUILTNHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTataMu ocBoenust OI1 BO.

B pesynbrate m3yueHUs AUCHUIUIMHBI OOYUYAIOUIUICS TOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIIETEHIIMSIMU WIIM UX 4acTAMU. KOMIIETEeHIIMM U MHJIMKATOPBI UX JOCTUKEHUS NIPUBEIACHBI B
tabuuue 1.

Tabnuna 1 — [lepeuens KOMIETEHIMI U UHAUKATOPOB UX JTOCTHXKEHUS

Konn
Kareropus (rpymnma) Konx 1 HauMeHOBaHrE HHAMKATOPA JOCTUKEHUS
HauMEHOBaHUE

KOMIICTCHII N KOMIICTCHLIN
KOMIICTCHII U

[TK-2 Cnocoben
OCYILECTBIISITh
MPOCKTHUPOBAHUE
AIIEKTPOHHBIX
pUOOPOB, CXEM U
YCTPOMCTB
Pa3IMIHOTO
[Tpodeccuonanbhpie | PYHKIIMOHATBHOTO
KOMITETEeHIINH HA3HAYECHUS B
COOTBETCTBHUH C
TEXHUYECKUM
3aJJaHNEM C
UCIIOJIb30BaHUEM
CpeAcTB
aBTOMATH3AINH
POCKTHPOBAHUS

[1K-2.3.1 3HaeT MapupyT NPOEKTUPOBAHUS
AHAJIOTOBBIX U U(PPOBBIX OJTOKOB AJIEKTPOHHBIX
npuOOpOB.

ITK-3 Cnocobex
OCYILIECTBIIATh
KOHTpPOJIb
COOTBETCTBUS
pa3pabaTbIBa€MbIX
IIPOEKTOB U IIK-3.VY.1 ymeer ucnonb3oBaTb HOpPMaTUBHBIE U
TEXHUYECKON CIpaBOYHbBIE IaHHBIE NPU pa3pabOTKe MPOEKTHO-
JIOKYMEHTAUN KOHCTPYKTOPCKOM TOKYMEHTALlUH.

CTaHaapTam,
TEXHUYECKUM
YCIIOBUSIM U IPYyTUM
HOPMaTUBHBIM
JIOKyMEHTaM

[TpodeccuonanbHble
KOMIIETEeHIINH

2. Mecro nuctuIuIMHEL B cTpykType OI1
JucuumirHa MokeT 0a3upoBaThCsl HAa 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMHCS
IPY U3YYCHUHU CIICAYIOMIMX JTUCIMUILINH:




— «OJICKTPOTCXHHKA,
— K« d)I/I3I/I‘ICCKI/Ie OCHOBBI 3JICKTPOHUKH »,
— (A3BIKHU ITPOTPaAMMUPOBAHUA),

— « MaTeMaTHKa M MaTeMaTHYCCKHI a”HaJIMu3),

— «Maremartuka. Teopus BEpOSITHOCTEH M MaTeMaTHYeCKast CTaTUCTHUKA),

— « MaTeMaTuKa. AHAIIMTHYECKAas TCOMSTPHA M TUHCHHAS anre6pa»,

3HaHI/ISvl, IMOJIYYCHHBIC IIPpHU H3YUCHUHU MaTcpuajia I[aHHOfI JUCHUIIJIMHBI, MMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U MOT'YT MCIIOJIb30BAaThCA IIPU U3YUCHUHN APYTUX OUCHUILINH:

— « MaTreMaTHyecKue METOJIbI MOJIEJIUPOBAaHU HHGOPMALIMOHHEIX IIPOLIECCOBY,

— «CXEMOTCXHHWKA aHAJIOTOBBIX DJICKTPOHHBIX VCTDOﬁCTB»,

— «CXEMOTCXHHKaA I_[I/Id)DOBI)IX 1 UMITYJIBCHBIX VCTDOﬁCTB)),

— «JJICKTPOHHBIC MPOMBIIIJICHHBIC VCTDOﬁCTB&»,

— « METOJBI M YCTPOMCTBA HHd)DOBOﬁ O6Da6OTKI/I CHUT'HAJI0B»,

— «_ OCHOBBI MHKPOIPOIIECCOPHOM TCXHHUKH),

— «KOHCTPYKTOPCKO-TCXHOJOI'MYCCKOEC obecneyeHme SJICKTPOHHBIX CXCM»,

— « OCHOBBI OPraHMU3AIMHA OTPOU3BOACTBA.

3. O0BeM U TPYIAOEMKOCTh JUCIUTUIAHBI
Jlaraple 00 00mIeM o0beMe TUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI MO TUCHUIUIHHE (M pactpeeieHue 3TOM TPYI0EMKOCTH 110 CEMECTpaM) MPECTABICHBI B

Tabnuiie 2.

Tabnuna 2 — O6beM U TPYAOEMKOCTh JUCIUIIITUHBI

TpynoemMKocTs 1o

Bun yuebHoit paboThl Bcero ceMecTpam
No4
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 2/ 72 2/ 72
3E/ (uac)
AyoumopHnuie 3anamus, BCEro vac. 34 34
B TOM YHCIIE:
nexiuu (JI), (dac) 17 17
npakTudeckue/cemunapckue 3anarus  (I13),
17 17
(gac)
nabopaTtopHbie padoTs (JIP), (uac)
KypcoBoii nmpoekT (pabdota) (KII, KP), (uac)
HK3aMeH, (Jac)
Camocmosmenvnas paboma, Bcero (dac) 38 38
Buo npomesxcymounoit ammecmayuu: 3auer,
mudd. 3ager, sx3amen (3auer, Judd. 3ag, | 3Bauer 3auer

DK3.%*%*)

IIpumedanue: xaHaUAATCKHI SK3aMeH

4. ConeprkaHue TUCHUTUTHHBI

4.1. PacnpeneneHue TpyI0E€MKOCTH JUCIUIUIMHBI [0 pa3jenaM U BUIaM 3aHSITHIH.

Pa3;[em,1, TEMbI JUCHUIIJIMHBI U UX TPYAOCMKOCTD IIPUBCACHBI B Ta6m/1ue 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIAHBI, KX TPYI0EMKOCTh

PaS}ICJ’IBI, TEMBI JUCIUITINHBI

Jleximn
(qac)

3 (C3)| Jp KIT
(qac) (qac) (qac)

CPC
(qac)




Cemectp 4

Paznen 1. Cpencrea nmoanep:KKu MpoBEICHUS
HAyYHBIX HCCIIEIOBAaHUA U MH)KEHEPHBIX PACUETOB.
Tewma 1.1. 3agaun HHKEHEPHBIX PACYETOB M HAYYHBIX ) 6 0 0 6
UCCJICJIOBAHUHN B 00JIACTH JICKTPOHHUKHU.
Tewma 1.2. Ilporpammusiii naker MathCAD.
Tema 1.3. Ilporpammuas cpena MATLAB

Paznen 2. OCHOBHBIE TEXHOJIOTHH Pa3padOTKH
COBPEMEHHBIX AJIEKTPOHHBIX YCTPOHCTB.

Tema 2.1. OCHOBBI TPOSKTHPOBAHUS DIICKTPOHHOMN
anmaparypsl.

Tema 2.2. OcHOBBI pa3paOOTKH aHAJIOTOBBIX
3NEKTPOHHBIX YCTPOMCTB.

Tema 2.3. OcHOBBI pa3paboTKH MU(POBBIX
3JIEKTPOHHBIX YCTPOMCTB.

Tema 2.4. Pa3zpaboTka MUKPOTIPOLIECCOPHBIX
YCTPOMCTB.

Tewma 2.5. OCHOBBI pa3pabOTKH CUCTEM
HpOMI:IIlIJ'ICHHOfI aBTOMaTHU3alluH.

Tema 2.6.

Hcnonb30BaHnEe KOHTPOJIBHO-U3MEPUTEIBHOTO
000pyI0BaHMsI TPU MPOEKTUPOBAHNUY M HAJIA/IKE
3JIEKTPOHHBIX YCTPOMCTB.

Pa3znmen 3..

CpenctBa pa3pabOTKH U KOMIBIOTEPHOTO
MOJIEITUPOBAHNUS JICKTPOHHBIX YCTPOICTB.

Tewma 3.1. IIporpaMMHBII OPOAYKT MOAECIUPOBAHUS
AHaJIOTOBBIX, HU(PPOBBIX U CMEIIAHHBIX 3JIEKTPOHHBIX
ycTpoiicts Multisim. 11 11 24
Tewma 3.2. IIporpaMMHBIH IPOAYKT MOJIETUPOBAHUS
aHaNoro-uu(POBEIX U MUKPOIIPOLIECCOPHBIX
3JIEKTPOHHBIX YCTpOKCTB Proteus.

Tewma 3.3. MoaenupoBaHue 3aMKHYTHIX CHCTEM
ABTOMAaTHYECKOT0 peryanpoBanus B cpene Simulink.

Paznen 4. Cuctembl aBTOMaTU3UPOBAHHOTO
MPOEKTUPOBAHUS U3/ICIIUN 3JIEKTPOHHOU TEXHUKHU.
Tema 4.1. Cpencta CAIIP, npumensiembie B
MIPOU3BOJICTBE PJICKTPOHHON TEXHUKHU.

Tema 4.2. TexHUYECKOE 1 MaTEMaTHYECKOE
obecneuenne CAIIP.

Tewma 4.3. UadopmanroHHas MOAAEPKKA ITAOB
JKAU3HEHHOT'O IIUKJIA U3JIEIINI.

HUroro B cemectpe: 17 17 38

Hroro 17 17 0 0 38

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanne pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOHIE 4.

Ta6mmma 4 — ComepxaHue pa3zesioB U TeM JEKIIMOHHOTO IUKJIA

Howmep pasznena HasBaHue u conepxanue pa3fenoB U TeM JEKIIMOHHBIX 3aHATHN
1 Paznen 1. Cpeacrea noaiepKu NPOBEACHUS HAYUHBIX
UCCJIEIOBAHUIN M HH)KEHEPHBIX PacueToB.




Tema 1.1. 3aaun HHKEHEPHBIX PACUETOB U HAYUHBIX
UCCIIeIOBaHUN B 00JIACTH 3JICKTPOHUKH.

3a1aun MHKEHEPHBIX pacueToB. XapaKTepUCTUKU TUIIOBBIX
3NEKTPUUECKUX LIETIEN U ANEKTPOHHBIX YCTPOUCTB. 3a1auu U
OCHOBBI TEXHOJIOTUU UMUTALIMOHHOTO MOJeIupoBaHus. Poib
MaTEMaTHYECKOT0 MOZEJIMPOBAaHUS B IIPOLIECCE TPUHSATHS
IIPOEKTHBIX PELICHUN. 3aJaul MaTEMaTHYECKOT0 aHaIu3a. 3a1auu
YHUCJIEHHOTO HHTETPUPOBAHUS. 3a1a4u TEOPUH BEPOATHOCTEN U
MaTEeMaTHYECKON CTATUCTHKH. 3a1a4il 00paOOTKH CUTHAJIOB U
N300pakKCHU.

Tema 1.2. Ilporpammusiii maket MathCAD.

BBenenue B marematnueckyto cuctemy Mathcad. Matemaruuecku
OpUEHTHPOBaHHBIN UHTEpdEiC monb3oBarens. beicTpbIit
KaJbKyaTop. [IoAroToBKa 31€KTpOHHBIX JOKYMEHTOB, YPOKOB U
KHUT. Marematudeckas rpadguka. ApudmeTrka 1 MaTeMaTHIECKUNA
aHanu3. YncaeHHbIe METO/IbI PELIeHUs MaTeEMaTHYECKUX 3a/1ay.
O0paboTKa JaHHBIX M CTATUCTHYECKH aHau3. Onepanuu
KOMIIBIOTEPHOH anreOpbl. PacueT XapakTepuCTHK 3JIEKTPOHHBIX
ycTpoiicTB. BeTpoeHHsble cpelicTBa MporpaMMHUpPOBaHMSL.
MaremaTtnyeckoe mozaenrpoBanue. OCHOBBI 00paOOTKU CHUTHAJIOB U
n3o0paxkenuit. Pabora co crpokamu, ¢aitnamu, 3sykamu. mnopr u
skcropT B Excel. TexHonoruu aHuMaruu.

Tema 1.3. IIporpammuas cpena MATLAB.

MatLAB kak HayuHbIli KanbKyJssaTop. IIporpammupoBanue B cpene
MatLAB. NnTepdeiic MatLAB n xomaHp! 00111€T0 Ha3HAUYEHUS.
Maremarnyeckue onepauuu. Onepanyy ¢ BEKTOpaMu U
MaTtpuuamu. Onepanuu ¢ MacCUBaMH CIIEUAIbHOTO BU/A.
['paduueckast BU3yanu3amys BEIYUCICHHH. AHUMAIIMOHHAS U
neckpuntopHas rpaduka. UucaeHHbIe METOIbI BEIYHCIICHHA.
Maremaruyeckast 00paboTka U COXpaHEHUE JaHHBIX. THUIIOBBIE
CpeacTBa NporpaMMupoBanus. M-kHuru. Kiaccsl BBIYUCIUTENBHBIX
o0wvexToB B MatLAB. O630p pacmmpennoit MATLAB. OcHoBbl

1 poBoit 00padoTku curaanos (maket Signal Processing
Toolbox). MccnenoBanne TMHEHHBIX CTAIIMOHAPHBIX CUCTEM (ITAKeT
Control Toolbox). MonenupoBanue

Paznien 2. OcHOBHBIE TEXHOJIOTHUHU Pa3padOTKU COBPEMEHHBIX
AIIEKTPOHHBIX YCTPOMCTB.

Tema 2.1. OCHOBBI NPOEKTUPOBAHMS IIEKTPOHHOMN amnmapaTypsbl.
3aauu MPOEKTUPOBAHUS AEKTPOHHOM anmnapaTypbl. Conepxkanue
TEXHUYECKOTO 33aJaHNs Ha MpoeKTHpoBaHue. CUCTEMHOE
MPOEKTUPOBAHKE IIIEKTPOHHOM anmapartypsl. Ctaguu
npoekTupoBanus. Mepapxudeckas CTpyKTypa MPOEKTHBIX
cnerudukarmii. Texaonorus Benenust HUP u OKP.
KonctpykTopcko-TexHoaorndeckas Jokymentanus. Oomme
npasuia BeinonHenus yeprexxeid. ECK u ECII.

OcHoBHbIe BUbI uepTexkeil. Bunpl cxem. [IpaBuna BbInoaHEHUS
cxeM. OcHOBHbIE TpeOOBaHUS K pa3padoTKe U 0POPMIIEHUIO
JIOKYMEHTAIIMH Ha TEXHOJIOTUYECKU Mmpoliecc.

Bo160p a1eMeHTHO# 0a3bl sl TPOEKTUPOBAHUS SJIEKTPOHHBIX
MOZYJIEH U CUCTEM.

Tewma 2.2. OcHOBBI pa3pabOTKH aHAJIOTOBBIX JIEKTPOHHBIX
YCTPOWCTB.

3amaun, pemaeMble B TEXHUKE C UCTIOIb30BAaHHEM YCTPOICTB
AHAJIOTOBOM 00paObOTKM CUTHAJIOB. Y CHIIMTENN. | eHepaTophl.




OuibTpsl. DyHKIIMOHATBHBIE TPEOOPA30BATENN. Y 3IIbI
npeobpaszoBaTenel U cTabMIN3aTopoB NUTanus. TpeboBaHus K
XapaKTepUCTUKaM, IOPSAA0K pacyeTa U HajlaJAKu. DJIEeMEeHThI BBOJA-
BBIBOJIa aHAJIOTOBBIX CUTHAJIOB B IIU(POBBIEC BEIYUCIUTEIHHBIC
ycTporicTea. [{nudpoaHanoropslii 1 aHanoro-mu@poBbIe
peoOpa3oBaTeIIH.

Tema 2.3. OcHOBBI pa3pabOTKH IUPPOBBIX IEKTPOHHBIX
YCTPOWCTB.

3agauu, pemaeMble B TEXHUKE C UCTIONb30BaHUEM ITU(PPOBHIX CXEM.
OnemenTHas 6a3a. [IporpaMmupyemMsble J0orudeckre HHTErpabHbIe
cxemsl (IIJIMC). CpenctBa pa3zpadotunka. Xilinx Foundation.
Vivado™ (Xilinx). Quartus II (Altera). Libero (Actel). [Topsinok
npoektupoBanus ycrporct Ha [IJIMC. Design Flow. ['paduueckoe
U TEKCTOBOE NPOEKTUPOBAHUE. SI3bIKM ONUCAHUS allapaTyphl.
Omnanka. IIporpammuposanue. Conpsokenue IIJIMC ¢
nepuepuitHpIMU yCTPOHCTBAMMU.

Tema 2.4. PazpaboTka MUKPOITPOIIECCOPHBIX YCTPOMCTB.
PasznoBugHocTH MukponpoueccopoB. Cpenctsa paspadorunka. Keil
uVision. AVR Studio. [Topsiiok pa3paboTKu IpOrpaMMbl IS
MHUKPOIPOLECCOPOB. SI3bIKM HU3KOTO YpOBHSA (acceMOiep) u
BbIcOKOTO ypoBHS (Cn). Otnazaka. 3arpyska. Conpspkenue
MHKponpoleccopa ¢ nepudepuiHbIMU yCTpocTBaMH.

Tema 2.5. OcHOBBI pa3paboOTKH CHCTEM ITPOMBIIUICHHOM
aBTOMATH3allHU.

[TporpammMupyemsle Joruueckue Moyiu. IlpomsliieHHble
KoHTposuiepsl. CpeacTsa pa3padboTuuka. S3bIku
nporpaMMupoBaHusi. AcceMOep-nogo0HbIN A3bIK. SI3bIK peneHHbIX
cxeM, S3bIk QyHKIIMOHATBHBIX OJIOKOB, SI3bIK qUarpamMm
coctosiHuil. ConpspkeHue ¢ JaTYMKAMU U UCTIOJTHUTEIbHBIMU
YCTpOICTBaMU.

Tema 2.6. Mcnionp3oBaHie KOHTPOJIBHO-U3MEPUTEIBHOIO
000pyZ0BaHMs IPHU MPOEKTUPOBAHUH U HAJIAJIKE JIEKTPOHHBIX
YCTPOMCTB.

3aauu 1 METO/Ibl U3MEPEHHS OCHOBHBIX XapaKTEPUCTUK CUTHAJIOB
U cucTeM. AHaJIOTOBBIE U IIU(PpoBOe 000pyIOBaHUE.
Mynbrumetpsl. Ocummnorpadsl. AHAIU3aTOPBI CUTHAJIOB.
I'eneparopsl. I3mepuTenn 4acTOTHO-BPEMEHHBIX apaMeTPOB
CUTHAJIOB. AHAJIM3aTOPBI YaCTOTHBIX XapAKTEPUCTUK. AHAIN3AaTOPBI
cnektpa. Tunosble pyHkuuu npudopos. [IpaBuiia ucnoab3oBaHusl.
Anann3 ommrOOK U METOANYECKUX OINOOK IPUMEHEHUS U

UHTEpIpEeTaLuN pe3yabTaToB. [IpaBuna 3a3eMieHus.

Pasznen 3. CpexncrBa KOMIBIOTEPHOTO MOJICTUPOBAHHS JJICKTPOHHBIX
ycrpoiictB CAE

Tewma 3.1.Cpesia MOIETUPOBAHUS AHATIOTOBBIX, IIU(POBBIX U
CMEIIaHHBIX JEKTPOHHBIX YCTpoiicTB Multisim

PenaktupoBanue 6azoBoii cxembl. DyHKIMKM Postprocessor u
grapher. I3mepenus Ha MOCTOSIHHOM TOKe. Bapuarium Ha
MOCTOSTHHOM TOKe. AHaim3 BO BpeMeHHO# oOmactu. [{udposoe
MozenpoBanue. BupryanpHbie mprOOpsl. AHAIN3 TUTIOBBIX
OINOOK.

Tema 3.2. Cpena MOJCIUPOBAHHUS aHATIOTO-IIU(PPOBBIX U
MUKPOTPOIIECCOPHBIX 3JIEKTPOHHBIX YCTPOUCTB Proteus
[TporpamMMHBIi IPOAYKT MOJIECIMPOBAHNS aHAJIOTO-IIU(PPOBHIX U




MUKPOIIPOLIECCOPHBIX 3JIEKTPOHHBIX YCTpoiicTB Proteus.

Mojienu 31eKTpOHHBIX KOMITOHEHTOB PSpice. Ananorossie,
nudpossie aneMenThl. [TAIL, AIIII. Mukpormpoieccopsl.
MopaenupoBaHue NporpaMMHPYEMBIX YCTPOICTB. BupTyanbHbie
npuOOpkl. AHAIHM3 TUIIOBBIX OLIUOOK.

Tema 3.3. Cpena MOJICTUPOBAHUS 3aMKHYTBIX CHCTEM
aBTOMAaTHYECKOTO peryianpoBanus B cpeae Simulink

[TonsiTHEe 0 3aMKHYTOM cHCTEME aBTOMAaTUYECKOIO YIIPaBJICHHUS.
Matremarndeckoe onvcanue 610koB. [Ipumepst. Ponb
MaTeMaTH4YECKOro anmnapara uccienoanus. [lonroroska u 3amyck
Mozesd. bIoKY NCTOYHHKOB M MOJIy4YaTesel CUTHAIOB.
Maremaruyeckue 010ku. Henuneiinsie, AMCKpeTHbIE U
crienansHble 010Kku. HacTpolika mapamerpos 0mokoB. [loaroroska
Y IPUMEHEHHE MOJICUCTEM.

4 Paznen 4. CucteMbl aBTOMaTU3UPOBAHHOTO TPOEKTUPOBAHUS
W3JENUI JIEKTPOHHON TEXHUKH.

Tema 4.1. Cpeactsa CAIIP, npumMeHseMbie B TPOU3BOACTBE
ANEKTPOHHON TEXHUKHU.

PaznoBuanoctu CAIIP, npuMeHsieMbIX B TPOU3BOICTBE
AIIEKTPOHHOUN TeXHUKU. DYyHKINH, XapaKTEPUCTHKU U TPUMEPHI
CAE/CAD/CAM-cuctem. OrCAD, PADS, Altium Designe.
onsitue 0 CALS-TeXHOIOTHH.

Tema 4.2. Texanueckoe u MmateMatrueckoe oodecrieuenue CAIIP.
Texnuueckoe obecreyeHne. Anmnaparypa pabo4ux MecT B
ABTOMATU3UPOBAHHBIX CUCTEMaX NPOEKTUPOBAHUS U YIPABICHUS
npou3BoAcTBOM. Brruncnurensusie cuctemsl B CAITP.
[Tepudepuiinbie ycrpoiicTa. JIokanbHbIe BEIYUCIUTEIbHBIE CETH.
Maremarnyeckoe obecrieueHre aHaM3a MPOSKTHBIX PEIICHHH.
KomnoHneHTsI MaTeMaTHUeCKOTO obecreueHuns. MaTeMaTudeckoe
obecrieyeHre oICUCTEM MAIIMHHOMN TPaUKu ¥ TEOMETPHUECKOTO
MozienupoBanus. UMUTaIMOHHOE MO/IETUPOBAHUE.
MaremaTnyeckoe oOecreueHre CHHTE3a MPOSKTHBIX PEIICHUH.
[Tpouenypsl cuHTE3a NPOEKTHBIX pemeHuid. [lapamerpuueckuii
cuHTe3. OnTuMu3anus.

Tema 4.3. UadopmanmoHHas MoIep:KKa ITAroB KU3HEHHOTO
LIUKJIa U3JIEINI.

JKv3HEHHBIN LUK U3eNus 3JIEKTPOHHON TEXHUKHU. DJIEKTPOHHAs
MOJIeTIb, CTPYKTYpa U MakeT u3aenus. O630p CALS-cranmapToB.
CraHgapTsl yrpaBJiIeHUS Ka4eCTBOM IPOMBIIIIEHHON TPOIYKITHH.
STEP-texnonorusi. Crpykrypa cranaaproB STEP. Texnonoruu
MOCTPOCHUS KOPIIOPATUBHBIX MHPOPMAIIMOHHBIX crcTeM. KimeHt-
cepBepHOE B3anMozecTBue. [IpruHINIIBI pacpeneaceHHON

O6pa6OTKI/I JaHHBIX. I/IHTeraL[I/ISI ABTOMATU3UPOBAHHBIX CUCTCM.

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBE/IEHBI B TA0JIULIE 5.

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh




Ne
No TeMbl TPaKTUYECKUX @ . | TpynoemkocTs, |pa3aena
i S OpPMBI TIPAKTUYCCKUX 3aHATUH (4ac) -
JIHBI
Cemectp 4
1 | O3nakomiueHue co Cpenoil | BBOJ U PENAKTHUPOBAHUE CXEMBbI 2
npoektupoBanus OrCAD Ha IIpUMEPE TUOTHOTO
OTPAHHYUTEIIS
2 | MonenupoBanue  pabOThI MOJICJIMPOBAHHUE PEATbHBIX 2
JTUOJTHOTO OTPAHUYUTENS B YCIIOBHIA
pexxume Bias Points
3 | MogenupoBanue  pabOTHI MOJICTTMPOBAHHE PealbHBIX 2
JMOJHOTO OTPAHUYUTEINSI B YCIIOBHI
pesxxume DC Sweep
4 | MoxenupoBanue  pabOTHI MO/JICJIMPOBAHHUE PEATbHBIX 3
JUOJTHOTO OTPAHUYUTEINS B yCIIOBUiA
pexkume Transient-analysis
5 | MoxenupoBanue  pabOTHI MOJIEIIMPOBAHHUE PEATbHBIX 4
JMOJTHOTO OTPAHUYUTEINS B YCIIOBHI
pexxume AC Sweep
6 | MonenupoBanue  pabOThI MO/JICJIMPOBAHHUE PEATbHBIX 2
JUOJTHOTO OTPAHUYUTEINIS B YCIIOBHI
pexume Parametric analysis
7 | MonenupoBanue  pabOThI MO/JICJIMPOBAHHUE PEATbHBIX 2
JUOJTHOTO OTPAHUYUTENS B yCIIOBHiA
pexume Performance analysis
Bcero 17
4.4. JlabopaTtopHble 3aHATUS
Tembl 1aGOpaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh MPUBEACHBI B Ta0HIIE .
Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
No
Ne HaumenoBanue nabopatopHbix paboT Tpynoemrocts, | pasnena
/1 (dac) JUCITHAI
JIUHBI

Y4eOHBIM MJIaHOM HE PEAYCMOTPEHO

Bcero

4.5. KypcoBoe NMpoeKTUpOBaHUE/ BHIIOTHEHUE KYPCOBOM PabOThI
Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaromIXCs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh NPUBEIEHBI B Ta0nuLe 7.

Tabmuna 7 — Bunbl caMmocTosTenbHON pabOThI M €€ TPYAOEMKOCTh

Bua camocrositenbHOM paboThI

Bcero, | Cemectp 4,
yac yac




1

W3ydeHne TeopeTHIecKoro MaTepuana
nucuuraabl (TO)

28 28

KypcoBoe npoextuposanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnenue pedeparta (P)

[ToaroroBka K TeKyIieMy KOHTPOJIIO
ycneBaemoctu (TKY)

10 10

Jomamnee 3aganue (/13)

Kontposbabie paboTsl 3a0unnkoB (KP3)

IToaroroBka K mMpoMeXyTOYHOU
arrectaruu (I1A)

Bcero:

38 38

5. IlepeueHs yu4eOHO-METOAMUECKOTO OOECIIeUeHUs
JUTSL CAMOCTOSITEIIBHON pabOThI 00YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-METOIUYEeCKUE MaTepHalbl JUII CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOUIMXCSl YKa3aHbl B

n.a. /-11.

6. IlepeueHb MeUaTHBIX U SJIEKTPOHHBIX Y4EOHBIX U3TAHUN
[lepeueHs eYaTHBIX U 3JCKTPOHHBIX YUEOHBIX M3/IaHUI IpUBEIeH B TabuIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUIMA

Kommuectso
IK3EMIUIIPOB B
UIIR_’LII_Hg;F;)/ ec bubnuorpaduueckas ccpiika 61425;;[/;(1)\::@
IEKTPOHHBIX
9K3EMIULIPOB)
004 193 MATLAB u SIMULINK ans 10
panuounxenepos / B.IL
Hpsikonos. - M.: JIMK Ilpecc,
2011. - 975 c.
004(083) /1 93 Mathcad 11/12/13 B maTemaTuke: 12
cnpaBoyauk / B.I1. JIpsikoHOB. -
M.: T'opstuast muHus - Tenexkom,
2007. - 958 c.
681.5(T'YAII) I169 [IpakTueckre OCHOBbI MOHTa)Ka | DJIEKTPOHHBII
Y HACTPOMKHU MpUOOPOB pecypce
KOHTPOJISI U JMArHOCTUKH O6ulunorexku
[2nexTpoHHsIi pecypc]: I'VAII
METOJINYECKUE YKa3aHUS K
BBITIOJTHEHHIO TMPAKTUIECKIX
3amanuii Ne 1 - 5/ Cocrt. B. A.
["oiry6koB. - JlokymeHT
BKJItOUaeT B ce0s 1 aiin,
pasmep: (622 Kb). - CI16: U3xa-Bo
I'VAIL 2005. - 14 c.
004.4 X 39 Multisim 7. CoBpemeHHast 10

CHUCTEMa KOMIIBIOTEPHOTO
MOJIETUPOBAHUS U aHAJIM3a CXEM
AJIEKTPOHHBIX YCTPOWCTB:




MoHorpadus / M.E. Xepuutep;
nep. A.W. Ocunos. - M.: JIMK
IIpecc, 2006. - 487 c.

https://cloud.mail.ru/public/3gkf/K5j]L6dWWP | Becniepctos O.A., KononoB
O.A., Kononona O.B.
CXeMOTeXHHYECKOE
MIPOEKTUPOBAHNE
WH(POPMALMOHHBIX CUCTEM B
cpene OrCAD:

yaebHoe nocooue — CII0.,

Acrepuon, 2009. — 290 c.

7. IlepeyeHb AMEKTPOHHBIX 0OPa30BATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu «IHTepHeT)
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MH(pOpPMaLOHHO-
TEJIEeKOMMYHUKAMOHHONW ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHS TUCIHUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb JIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»

URL anpec HaumenoBanue
http://ntv.ifmo.ru/file/article/3838.pdf [Mapamonos ILII., I'aTuun 10.A., XKapuunos 1.0O.,

Kapunos 0.0., [letiko M.C. [IpuHIunsr mocTpoeHus
OTpaciIeBOM CUCTEMBI aBTOMATU3UPOBAHHOTO
MPOEKTUPOBAHMUS B aBUAIIMIOHHOM MTPHUOOPOCTpOeHUH //
HayuHo-TexHH4ecKuii BECTHUK UH()OPMAITMOHHBIX
TEXHOJIOTHM, MeXaHuku 1 ontuku, 2012, Ne6, ¢.111-117

http://warezes.com/tekhnicheskaya- Per Jx. TIpombiniennas anekrpornka. M.: IMK-
literatura/30246-promyshlennaya- IMpecc. 2011. 1136 ¢.
elektronika-dzheyms-a.reg-glenn-
dzh.sartori.html

http://www.trizland.ru/trizba/pdf- [TetpoB B. Anroputm perieHust H300peTaTeIbCKUX
books/ariz.pdf 3aja4: Yuebnoe nocobue. Tenp-ABus, 1999
http://center- Konppakos .M. TTPOGieMbl HHXEHEPHOTO
svetl.ru/index.php/novosti/item/171- o0pa3oBanust U By30BCKO# Hayku: Umkenep — YemoBek
problemy-inzhenernogo-obrazovaniya-i- | nzo6peTraroriuii.

vuzovskoj-nauki-inzhener-chelovek-
izobretayushchij

http://www.studfiles.ru/preview/1569139/ | Lludpossie ocummiorpadsl. CTpyKTYpa v HPUHIIUI
paboThI

http://baumanpress.ru/books/42/42.pdf Hopenkos W.I1. OCHOBBI aBTOMATH3UPOBAHHOTO

npoexTupoBanus. Yueb. [Tocobue. U3n-so MI'TY nm.
H.D. baymana, M.: 2009, 430

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 oOecHeueHus, HCIOIb3YEeMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTENLHOrO MpoIecca MO AUCLUIIINHE.
[lepedyeHp UCONB3yeMOro MPOrpaMMHOr0 odecrieueHus npejacrasieH B Taduuie 10.

Ta6ymmma 10— [Tepeyers mporpaMmMHOTO oOecrieueHus

Ne i/t Haumenosanmue

He npenycmorpeno




8.2. IlepeucHb HH()OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3yEeMBIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTNHE

[lepeyeHb UCHOAB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTaBICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOUHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAILHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUTUIMHE, IPECTaBIeH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHoBaHMe cOCTaBHOM YacTh Homep aynutopun
n/n MaTepHATbHO-TEXHUUECKOU 0a3bl (1pu HEOOXOAMMOCTH)

1 JlexuMOHHAs Ay AUTOPHUS

KomnbroTepHslii ki1acce

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOM aTTECTAIIMH
10.1. CoctaB OLEHOYHBIX CPEACTBAJISI NPOBEIACHHS MPOMEKYTOUHONH AaTTecTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHUS MPOMEKYTOUHON aTTeCTaIluN

Bun npomexyTodHOM arTecTanuu ITepedeHb OIIEHOYHBIX CPEJICTB

3auer Crincok BOpoCOB.

10.2. B kayecTBe KpUTEpUEB OLEHKH YpOBHA CHOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIINI OOYYaloUIMMHCS TPUMEHSETCST S-0ajulbHasi MIKajla OIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIINH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCA
100-6annpHast ~ mKaja ~ MOMYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHHUBEPCUTETa,  IpaBHIa
UCIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJbHBIM HOPMAaTHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu oieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIIUH

Or1reHKa KOMITETEHITUHN

XapakTeprcThKa c(hOPMUPOBAHHBIX KOMIIETEHIUIA
5-0aiupHas mKana P P (op

— oOyuaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTtepuai;

— YBEPEHHO, JJOTUYHO, MTOCJIEI0BATEILHO M TPAMOTHO €T0 U3J1araeT;

— OMUpasIiCh HAa 3HAHWS OCHOBHOW W JIOTIOJIHUTEIBHOW JIUTEPaTypHI,
TECHO MPUBS3bIBAET YCBOCHHbBIE HAYYHBIEC MOJIOKEHUS C MPAKTUUECKON
JIeATEIbHOCTBIO HAIIPaBJICHUS;

— yMeso 000CHOBBIBAET U apTYMEHTHUPYET BBIJBUTAEMBIE UM HJICH,

— JIeJIaeT BBIBOALI M 000OIICHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM ClielnaTn3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
Ga4uTCHO»




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

(XOPOLIO»
(Ga4TCHO»

— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBINA MaTepua, TPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOMU
JUTEPATYPBI;

— HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAaHUS C NPAKTHYECKON AESITeIhHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAy4YHbIC TOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— BJIAJICET CHCTEMOMH CIIeMaTN3UPOBAHHBIX TOHSITHH.

«yZI0BJIETBOPUTEIILHOY
«BAUYTCHO»

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrPAaMMHBIN MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasCh HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIOIIyCKAeT HECYLIECTBEHHbIE OIUMOKN U HETOUHOCTH;

— UCTBITHIBACT 3aTPYJHEHHUS B IMPAKTUYECKOM IPUMEHEHUH 3HAHWM
HaIpaBJICHUS;

— ci1ab0 apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHMS;

— 3aTpyAHsIeTcs B (OPMYJIUPOBAHUHU BBIBOJIOB U 0000ILIEHNUI;

— YaCTUYHO BJaJIeeT CUCTEMOH CIIELIMAIN3UPOBAHHBIX OHITHH.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIBHOW YacTH MPOTrPaMMHOTO
Marepuana;

— JIOMYCKaeT  CYIIECTBEHHbIE  OMMOKHM W  HETOYHOCTH  TIpU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HallpaBJICHUH;

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM NMPHUMEHEHUH 3HAHHIA;

— HE MOXKET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHMS;

— He QOpPMYJIUPYET BHIBOAOB U 000OLICHHIA.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHbIE MaTePHAIIBI.
Bompocsr (3agaun) asns sK3aMeHa mpecTaBieHsl B Tabmauie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne /1t

Ilepeuens BonpocoB (3a7ay) A7 SK3aMeHa

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bompocsr (3amaun) st 3aueta / qudd. 3auera npejpacraBieHsl B Tabmuie 16.
Tabnuua 16 — Borpocs! (3a1aun) ass 3adeta / qudd. 3auera

No /1t

Ilepeuens BonpocoB (3afay) ams 3adera / audd. 3auera

1 3a/1auy HHKECHEPHBIX pacyeTOB.

3a1auu NPOEKTUPOBAHMS HIIEKTPOHHOM annapaTypsl.

2

3 CucTeMHOE MPOCKTUPOBAHKE DIIEKTPOHHOMU anmapaTypbl. CTaJiuu MPOCKTUPOBAHMSL.

4 Crannaptel PO, ycTanasnuBaroiiye B3auMOCBsI3aHHbBIC MTpaBuiia, TPEOOBAHMS 1 HOPMBI
1o pa3paboTke, oPOPMIICHHUIO U OOPAIICHUIO KOHCTPYKTOPCKOM TOKYMEHTAIIUN

5 Crannaptel PO, ycranaBiuBaromuye B3auMOCBs3aHHbIE IIpaBUiIa pa3padoTKy,
odopmieHus 1 oOpaneHus IporpaMM M MPOrPaMMHON JOKYMEHTAIIHH.

6 Bb100p snemMeHTHO# 0a3bl [J1s1 IPOSKTHPOBAHMSL YJIEKTPOHHBIX MOIYJEH M CUCTEM.

7 3anaun, pemaeMble B TEXHUKE C UCTIOJIb30BaHUEM YCTPOWCTB aHAJIOrOBOW 00pabOTKH
CUTHAJIOB.

8 3ajauu, pelaeMble B TEXHUKE C UCIOJIb30BaHUEM LIM(PPOBBIX CXEM.

9 [lops ok npoexTupoBanus yctpoiict Ha 6aze I[IJIUC.

10 [TopsiIOK MPOEKTHPOBAHMSI YCTPOMCTB HA 6a3e MUKPOIPOIIECCOPOB.

11 [Topsiiok mMpoeKTUPOBaHMS CHCTEM Ha 06a3e MPOMBIIIICHHBIX KOHTPOJUIEPOB.

12 3a1a4u ¥ METOABI M3MEPEHUSI OCHOBHBIX XapaKTEPHUCTHK CUTHAJIOB M CUCTEM.

13 AHaJiorosble 4 IU(POBOE KOHTPOJIbHO- U3MEPUTEIBHOE 000PYI0BAHUE.

14 PasnoBugnoctu CAIIP, npuMeHsieMbIX B IPOU3BOJICTBE AJIEKTPOHHON TEXHHUKH.




15 Oynkuuu, xapakrepuctuku u npumepsl CAE/CAD/CAM-cuctem.

16 CALS-texHonoruu.

17 Arnmaparypa pabounx MECT B aBTOMAaTU3UPOBAHHBIX CUCTEMAaX MPOCKTUPOBAHUS U
yIpaBJICHUsI TPOU3BOJICTBOM.

18 Matremarndeckoe obecrieueHre aHaIn3a MPOSKTHBIX PENICHHIA.

19 Matrematndeckoe oOecriedeHrne CHHTe3a MPOSKTHBIX PEeIICHHM.

20 KW3HEHHBIH UK U3ICTUS JIEKTPOHHON TEXHHUKH.

[lepeyeHp TeM [UIE KypCOBOTO IPOCKTUPOBAHUS/BBIMOIHEHHUS KYpCOBOW pabOTHhI
Mpe/ICTaByICHbI B Tabuie 17.
Ta6ymma 17 — [lepedenn TeM 11 KypCOBOTO POSKTUPOBAHHS/BBITIOJIHEHHSI KYPCOBOM paOOThI

Ne /i [TpuMepHBIii IepeYeHb TeM Il KYPCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
} KypCOBOH paboThl

Y4eOHBIM IITaHOM HE MPETYCMOTPEHO

Bompocer s mpoBeneHUs TPOMEXKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeCTaBICHBI B TaOnwmie 18.

Tabnuna 18 — [IpumepHbIil nepeyeHb BOPOCOB JIs TECTOB

Ne /it [IpuMepHBIii IepeyeHb BOIIPOCOB ISl TECTOB

[TepeueHs TeM KOHTPOIBHBIX PabOT MO MUCHUIUIMHE OOYYAIONIUXCS 3a09HON (OPMBI
oOy4eHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACIAIONIMNE  TPOIEIyphl  OLICHUBAHHS
UH/IMKATOPOB, XapaKTepU3YIOIIMX dTanbl (HOPMUPOBAHMS KOMIIETCHLMH, COJepKarcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpylOmUX TOPSAOK M MPOLEAYpPY
IPOBEIECHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTaluy 00y4aroIuxcs
I'VAIL

11. Metoauueckue yKazaHus JUisi 00YJarOIIUXCsl IO OCBOCHUIO TUCITUTLIAHEI

[lenpto AWCHMIUTAHBI SIBISETCS — TMONyYEeHHUE CTyJAEHTAaMH HEOOXOJUMBIX 3HAHUH,
YMEHHA U HaBBIKOB B 00JacTH MPOQPHUIMPYIONUX TUCIUIUIMH HANpaBleHUs “DJIEKTPOHUKA U
HAHODJICKTPOHUKA”, TPOOYXKIEeHHWE HCKPEHHET0 WHTEepeca K HAMpaBICHUIO TOJATOTOBKH,
MPEJOCTABICHUE BO3MOXHOCTM CTYIEHTAM pa3BUBaTh M IPOAEMOHCTPUPOBATH HABBIKM B
o0JacT WHCTPYMEHTOB TIPOBEACHHSI HCCIEIOBAaHUN W pa3pabOTOK, HEOOXOIUMBIX s
ocyliecTBIeHUsT Oynaymield y4eOHOH W mMpodecCHOHANBHON NEeATENBHOCTH, CBSI3aHHOU C
AIIEKTPOHHBIMU YCTPOHUCTBAMU PA3NIUYHOTO (DYHKIIMOHAILHOTO Ha3HAUCHUSI.

11.1. Metoauyeckue yKazaHus s OOyYaOMIMXCS 110 OCBOCHUIO JIEKIIHOHHOTO
Marepuana.

OcHOBHOE Ha3zHAauYeHHWE JICKIIMOHHOTO MaTepuajga — JIOTHYECKH CTPOWHOE, CHCTEMHOE,
rIyOOKOe W SICHOE U3NOKEHHEe ydeOHoro marepuana. HasHaueHUE COBPEMEHHOW JICKIIMH B
pamMKax AUCIUIUIMHBI HE B TOM, YTOOBI MOJYyYUTHh BCIO MHGOPMAIMIO IO TEME, a B OCBOCHUHU
dbyHIaMEHTABHBIX Mpo0JeM JUCHHIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIINX




JTOCTYIKEHUH HaydyHOUW MBICTH. B yueOHOM mporiecce JICKIHS BBITIONHSET METOI0JIOTHYECKYIO,
OpraHU3AIMOHHYI0 ¥ MHPOPMAIMOHHYI0 (YHKIWU. JIEKIHs pacKkpbiBaeT MOHATHHHBIN amnmapar
KOHKpPETHOW oO0jacTu 3HaHUSA, €€ MpPOOJEMBI, JaeT IENbHOE MPEJCTABICHUE O TUCIUILIMHE,
MOKa3bIBAECT B3aUMOCBSI3b C IPYTUMU JUCHUIUIMHAMU.

[TnanupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YUYAIOIIUMHKCS JICKIIMOHHOTO MaTepraa;

— TMOJIyYEHHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX OIPEEIISIETCS LEJIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

—  TIOJIyYEHHE OIbITa TBOPUECKOW pabOThl COBMECTHO C MPEIOAaBaTeIeM;

— pasBuTHE TPO(ECCHOHATBHO-ICIOBBIX  KadecTB, JIIOOBM K  TpeAMETYy U
CaMOCTOATEJIbHOTO TBOPYECKOTO MBIIICHHUSI.

— TOSIBJICHHE HEOOXOAMMOr0 HHTEpeca, HEOOXOAMMOTO JJIsi CAMOCTOSITEIILHON paOoTHI,

— TOJy4YeHUE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTUS HAYKHM W TEXHUKH U O
MIPOTHO3€E UX PA3BUTHS HA OJIMKANIINE TOBL;

— HAY4YUTHCS METOAMYECKH 0o0pabaThiBaTh MaTepual (BBIACIATH TIJIaBHBIE MBICTU U
MOJIOKEHUsA, TPUXOJUTh K KOHKPETHBIM  BBIBOJAM, HOBTOPATh HX B  Pa3iIUYHbIX
(bopMynupoBKax);

— TOJy4YeHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHUH.

JlexuMOHHBI MaTepuan MOXET CONPOBOXKIATbCA JIEMOHCTpauued CIaioB U
WCIIOJIb30BAaHMEM pa3aTOYHOrO MaTepuajga IMpH MPOBEACHUU KOPOTKUX ITUCKycCUH 00
OCOOEHHOCTSIX MPUMEHEHHS OTIEIbHBIX TEMATHK 110 JUCIUTIIIMHE.

CTpyKTypa IpeiocTaBICHUS ISKIIMOHHOTO MaTepraa;

- O630p npobuematuku. I[loctanoBka 3aau.
- AHaJIM3 METOJ0JOTNYECKUX ITPUEMOB PEILICHUS [IOCTABICHHBIX 3a/1a4.
- PaccMoTpenue perieHuii mocTaBleHHbIX 33/1a4 HA KOHKPETHBIX TPUMeEpax.

- AHAJIN3 THUIIOBBIX OHII/I6OK, BO3HHKAIOMIUX IMPH PCHICHUH aHAJIOTHMYHBIX 3a/1a4 C APpYTUMU
HUCXOOHBIMU NaHHBIMMU.

- BeIBOJIBI 1 pEKOMEHAALMH 110 UCIIOIB30BAHUIO PACCMOTPEHHBIX METOMO0B.
- OTBEeTHI Ha BONPOCHI Ay IUTOPUH.

11.2. MeTtogu4ieckue yka3zaHUS JUIsI OOYYAIOIMIUXCS IO TPOXOXICHUIO TPAKTHUECKUX
3aHITHH.

[IpakTrueckoe 3aHITHE SIBISETCS OJHOM M3 OCHOBHBIX (DOPM OpraHuzanuu y4eOHOTO
mpolecca, 3aKI0Yaronasicsl B BHIOJTHEHUN 00yJalOIIMMUCS MO PYKOBOJICTBOM IperoaBaTens
KOMIUIEKCa YYEOHBIX 3aJlaHUi C 1ETbI0 YCBOCHMS HAYyYHO-TEOPETHUYECKHUX OCHOB Y4eOHOMU
JTUCITUTLIMHBL, TPHOOPETEHUSI YMEHUH U HABBIKOB, OIBITa TBOPUECKOH 1eATEIHHOCTH.

enbro mpakTUYECKOTo 3aHATHS sl 00y4aroIerocs SBSETCS MPUBUTHE 00YYarOIIMMCS
YMEHUI U HABBIKOB MPAKTUUECKOU JIEATETbHOCTH MO M3y4aeMOil NTUCIUILUIUHE.

[Tnanupyembie pe3ynbTaThl TP OCBOCHUH 00YUYAIOIIMMCS TTPAKTUYECKUX 3aHSITHIMA:

— 3aKperuieHue, yriayOleHue, pacllMpeHHe M JAeTalu3alus 3HAHUW TPU PElIeHUU
KOHKPETHBIX 33/1a4;

— pa3BUTHE I[IO3HABATEIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIIUICHHUSI,
TBOPYECKOIN aKTUBHOCTH;

— OBIAJCHHE HOBBIMH METOJaMH U METOJUKaMU HW3YYeHHUS KOHKPETHOH y4deOHOI
JHUCIUILINHEL

— BbIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUW IS
BBITIOJTHCHMS 3aTaHHI;

— ofecriedyeHne parMOHAILHOTO COYETaHUs KOJUICKTUBHOW W WHAMBHIYAITBHOU (hopm
o0Oy4eHusl.

[To xapakTepy BBIIOIHICMBIX 00YYAIOIIUMCS 33JaHH 10 MMPAKTUYCCKUM 3aHITHIM
MOJIPa3ACIISIOTCS Ha:



- 03HAKOMUTEIIbHBIE, IPOBOAMMBIE C IIEJIbIO 3aKPEIUICHHS U KOHKPETH3aLUU
U3y4EeHHOTO TEOPETHYECKOTO MaTepuraa,

- aHAJUTHYECKHE, CTABAIINE CBOCH LEJbIO MMOyYeHNEe HOBOW HH(OPMAIIUK HA OCHOBE
(opManM30BaHHBIX METOOB,;

- TBOpPYECKHE, CBA3aHHBIE C MTOJyYCHHEM HOBOW MH(DOPMAIIUH ITyTEM CaAMOCTOSTEIBHO
BBIOPAHHBIX MTOJIXO0B K PEIICHUIO 3a/1a4.

®opmMoil OopraHM3alMU TPAKTUYECKUX 3aHATUI BBHIOpaHA HE WHTEPAKTHBHAS: 3aHATHUS
IPEIOJIAraloT BHIIOJHEHUE YIIPAXKHEHNUH U pEIIeHHEe TUIIOBBIX 3a/1a4.

TpeboBanust K MPOBEACHUIO MPAKTUYCCKUX 3aHITUN

[Tpu npoBeneHNN 3aHATHI UCTIONB3YIOTCS y4eOHO-METOJUUECKUE N3 JaHMUSA:

1) BecnepctoBD.A., KononoBO.A., KononoBaO.B. CxeMOTEeXHHYECKOE MPOCKTUPOBAHHE

nHpopMarmoHHbix cucteM B cpene OrCAD: yuebnoe nmocooue — CII6., Actepuon, 2009. — 290 c.
[@nexrponnsiii pecypc]. URL: https://cloud.mail.ru/public/3gkf/K5jL6dWwP.
2) [681.5('YAII) I169] IlpakTuyeckue OCHOBBI MOHTaXa M HACTPOWKH MPUOOPOB KOHTPOJIS U
JIMarHOCTUKU [DJNEKTPOHHBIN pecypc]: METOAMYECKHE YKa3aHUsl K BBINOJIHEHUIO MPAKTHUYECKHUX
3amanuii Ne 1 - 5/ Coct. B.A. T'omy0OkoB. - JlokymeHT BkitouyaeT B ceds 1 ¢aitn, pazmep: (622 Kb). -
CII6: U3n-Bo I'VALIL 2005. - 14 c.

3amaHus M yKa3aHUIO K MPOBENEHHIO MPAKTUYECKUX 3aHATHH yKa3aHbl B METOIMYECKHX
yKa3aHHIX.

11.3. Meroauueckue yKazaHus JUIsi 0OYYaIOUIMXCS 10 MPOXOXKACHUIO CAMOCTOSITEIHLHOM
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEILHOM PabOThI, 00yJarOUIUiCs BBIMOIHAET paboOTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IPErojaaBaress, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTHsl.

s oOydarommxcsi 1Mo 3a04HOil dopMe 0OydeHHs, caMOCTOsATeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO padoTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSTENBHON paboThl, Yy oOydaromierocst (hopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHKUE pabovero BpeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHHM U CHCTEMAaTH3allUUd MPUOOpEeTaeMbIX 3HAHUM, 00eCreurnBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TIEPHOJ OOYYEHHs, TOMOTAeT TMOJIYyYUTh HABBIKA TOBBIIICHUS
npohecCHOHALHOTO YPOBHSL.

MeTtoandeckuMu MaTepuallaMH, HAlPaBJISIFOIIUMK CAMOCTOSITEIbHYIO Pa0OTy 00Y4arOIIIXCs
SBIISIFOTCS y4eOHO-METOAMYECKIE MAaTePHAIIbI IO IUCIUIUIMHE.

11.4. Metoauueckue yka3aHHs Ui O0YYarOLIUXCs MO MPOXOXKAECHUIO MPOMEXYTOUHOM
aTTECTalUN.

IIpomexxyTounass  artectanuss  oOyyarolIMXCs — HpeJycMaTpuBaeT  OLIEHUBaHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAeT B
ceOs1 3aueT — 3TO (QopMa OIEHKH 3HAHUM, MOJyYEeHHBIX OOydyaromuMMCs B XOZ€ H3y4YeHHUs
y4eOHOW TUCUUIUIMHBI B EJIOM WM IPOMEXYTOUHas (110 OKOHYaHWU CEMECTpa) OlIeHKa 3HaHUM
00y4aromuMcsl 0 OTJAEIbHBIM pa3fiesiaM JAUCHUILUTUHBI ¢ aTTECTAllMOHHON OLIEHKOW «3auTeHO»
WJIN «HE 3a4TEHO».



Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.
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