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AHHOTaAUA

Huctumumaa «OCHOBBI TPOGMIM3AIMIY BXOJAUT B 00pa30BaTENbHYIO MHPOrpaMMy
BbICIIET0 O0Opa3oBaHUs — TMporpaMMmy OakajaBpuara [0 HAmpaBJICHUIO MOJrOTOBKH/
cnenuanpHoctT  11.03.04  «DnexkTpoHMKa M HAHOAJIEKTPOHMKA»  HalpPaBJIEHHOCTU
«[IpombllieHHas anekTpoHuKa». JucuumianHa peanusyercs kapeapoit «Ned 1.

JucuuiuiiHa HaneneHa Ha (GOpMHUPOBAHKE Y BBIMTYCKHHUKA CIEIYIOUINX KOMITETCHIIAHN |

IIK-2 «CrnocoOeH OCyIIeCTBISATh MPOECKTHPOBAHUE DJICKTPOHHBIX NMPHOOPOB, CXEM H
YCTPOMCTB pa3iaMyHOTO (PYHKUHMOHAIBHOIO HAa3HAYEHUS B COOTBETCTBUU C TEXHUYECKUM
3aJJaHUEM C HCIIOJIb30BAaHUEM CPEJICTB aBTOMATHU3ALMU [TPOEKTUPOBAHUS

IIK-3 «CrnocobeH ocyniecTBIATh KOHTPOJIb COOTBETCTBUS pa3padaThiBaeMbIX IPOEKTOB U
TEXHUYECKON JOKYMEHTAllMu CTaHAapTaM, TEXHUYECKUM YCIOBUSM U JPYrUM HOPMAaTUBHBIM
JOKYMEHTaM»

CopnepxaHue NUCUUIUIMHBI OXBaThIBA€T KPYr BOIPOCOB, CBA3AHHBIX C  HM3yYEHHEM
MHCTPYMEHTOB IPOBE/ICHUS UCCIIEJOBAaHUN U Pa3padOTOK.

[IpenogaBanue AUCUMIUIMHBI TpeAyCMaTpUBaeT cienyromue (GopMbl OpraHu3alnuu
y4eOHOro Ipouecca JIEKIUH, MPAKTUYECKHE 3aHATHSA, CaMOCTOSATENbHas paboTa CTYIEHTA,
KOHCYJIbTallUH.

[IporpaMmoii AHMCHUIUIMHBI TPETYCMOTPEHBI CIENYIOIIME BHJbI KOHTPOJS: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B opMe 3aueTa.

OOmiast TpyIOEMKOCTh OCBOCHUS JUCHIUIUIMHBI COCTABIISICT 2 3aUeTHBIX CIUHHIGI, 72
qaca.

S3bIK 00OyueHUS O JUCHUILIUHE KPYCCKUN »



1. IlepeueHb mIaHUpPyEMBIX PE3YIbTATOB O0YUEHHUS 110 IUCLHUILIMHE

1.1. llenu npenoaaBaHusl IUCUUILINHBI

[Ipennaznayennie aucuuIuIMHbl “OCHOBBI MPOPHUIM3ALMK~ 3aKIIOYAeTCd B PACHIMPEHUU
npenctaBieHus o mnpodwmie “TIpombliieHHas SJIEKTPOHUKA” HAmpaBieHUS “DJICKTPOHHKA U
HAHOJJICKTPOHHUKA®, TMPUOOPETEHUH OOYYaIOIIUMUCS MPAKTHUYECKUX HABBIKOB  pabOThl  C
KOMITBIOTEPHBIMU IIPOrpaMMaMH, HEOOXOAMMBIMU KakK [yl YCHELIHOIO IpPOJODKEHHUS y4eOHOro
mporecca, Tak U B Oyaymied npodeccuoHanbHONW JedTenbHOCTH. JIMCIUIUIMHA BXOJAUT B COCTaB
qacTd, (opMHupyeMOl y4JacTHUKAMH 0O0pa3oBaTeJIbHBIX OTHOIICHHH, 00pa30BaTEIbHOM
nporpamMMslI Beiciiero oopasosanus (gainee — OIT BO).

1.2. JlucuuriwHa  BXOOUT B COCTaB  4YacTH, (QOPMUPYEMOW  y9acCTHUKAMHU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTENbHON MPOrpaMMBbl BICIIETO 00pa3oBaHus (nanee —
OI1 BO).

1.3. TlepedeHb MIaHUPYEMBIX PE3YIHTATOB OOYUECHUS MO AUCIUILTHHE, COOTHECEHHBIX C
IUIaHUpyeMbIMU pe3ynbTratamu ocBoenus OIT BO.

B pesynbraTe u3yueHus AMCUUILIMHBI OOydarolUics AODKEH o0ianaTh CIETyIOIUMU
KOMITETCHIIUSIMU WA WX 4YacTsIMUA. KOMIIETeHIIMM M MHIUKATOPBI UX JOCTHKEHUS MPUBEACHBI B
tabnuue 1.

Tabmumna 1 — I[lepeyeHs KOMIETEHIIMI U MHIUKATOPOB UX JTOCTHKEHUS

Kareropwus (rpymma) Konu Ko n HanMeHOBaHME HHIUKATOPA JOCTHKEHUS
HAaNMEHOBaHUE

KOMIICTCHIIUHN KOMIIECTCHIITUHN
KOMIICTCHIIUHN

[TIK-2 Cniocoben
OCYLLIECTBJIATH
MTPOCKTHPOBAHKE
AEKTPOHHBIX
MPpUOOPOB, CXEM U
YCTPOMCTB
Pa3TU4YHOTO
[Ipodeccrnonanpabie | GYHKIIMOHATHLHOTO
KOMITETEHIINH Ha3HAYCHUS B
COOTBETCTBUHU C
TEXHUYECKUM
3a/laHuEM C
UCIIOJIb30BAHUEM
CPEICTB
aBTOMAaTHU3aINH
IPOEKTUPOBAHUS

I1K-2.3.1 3HaTh MapupyT NpoOEeKTUPOBAHUS
AQHAJIOTOBBIX U ITU(PPOBBIX OJIOKOB JIEKTPOHHBIX
puOOpOB.

I1K-3 Cnocoben
OCYIIECTBIISITH
KOHTPOJIb
COOTBETCTBUSA
pa3pabaTbhIBacMbIX
IIPOEKTOB U [TK-3.VY.1 ymeTh ucnoib30BaTh HOPMATUBHBIC U
TEXHUYECKOM CIPaBOYHbBIC JaHHBIC MPU Pa3padOTKe MPOEKTHO-
JTOKYMEHTAII! KOHCTPYKTOPCKON JOKYMEHTAIINH.

CTaHJapTaM,
TEXHHYECKUM
YCIOBUSM U IPYTHM
HOPMAaTHUBHBIM
JOKyMEHTaM

[Ipodeccruonanbubie
KOMIIETEHIINU

2. Mecro nucuMIInHbI B cTpykType OIT




JlucuuminHa MOXKeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yYaIONTUMUCS

[PY U3YYECHUH CIEAYIOUIUX JUCUUILINH:
— «DIJIEKTPOTECXHUKA),
— «_(HU3UUECKHE OCHOBEI DIIEKTPOHUKHI),
— «SI3BIKH IIPOTPaMMHPOBAHUS,
— «MareMmaTtuka. MareMaTHdeCcKHil aHAIN3,
— «mMareMmaTtuka. Teopus BEpOATHOCTEH M MaTeMaTHUYecKas CTaTHCTHKAY,
— «MaTeMaTvka. AHaJIMTHYECKas TSOMETPHS U JIMHENHAA anreopay,

3HaHI/I$I, MOJYYCHHBIC IIPpHU H3YUCHHUH MaTcpualia I[aHHOI\/JI JUCHUIIIIMHBI, UMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUEC, TaK U MOT'YT UCIIOJIB30BATLCA MPU U3YUCHUHN APYIUX OUCHHUILINH:
— «__MAaTeéMaTH4YCCKHUEC MCTOJAbI MOJACIUPOBAHUA I/IH(bODMaIII/IOHHBIX OponeccoB M

CHCTEM),
— « CXEMOTEXHHUKA aHAJIOTOBBIX JJIEKTPOHHLIX YCTPOWCTBY,
— « CXEMOTEXHHUKA IIU(GPOBLIX U UMIYILCHBLIX YCTPOHCTBY,
— « DIEKTPOHHBIE IIPOMBIIIIECHHBIE YCTPOWCTBAY,
— « METOJBI U YCTPOMUCTBA TG POBOii 00pabOTKH CUTHAJIOB,
— «_ OCHOBBI MUKPOIPOILIECCOPHON TEXHUKH,
— « KOHCTPYKTOPCKO-TEXHOJIOTHUECKOE 00ecIeUeHHE DICKTPOHHBIX CXEM,
— « OCHOBBI OPraHMU3aIHU IPOU3BOICTBAY.

3. O0OBeM U TPYJTOEMKOCTh JTUCITUTUIAHBI

Jlanable 006 o0meM o0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAEIbHBIX BUIOB y4eOHOI
paboTHI MO AUCIMIUINHE (M pacIipeielIeHue 3TOW TPYIOEMKOCTH TI0 CEMECTpaM) MPeICTaBICHBI B

Tabnuue 2.

Tabnuia 2 — O6beM U TPYJ0EMKOCTh JUCITUTIIHBI

TpynoemMKocTb 1Mo

Bun yue6Hoit paboTbl Bcero ceMecTpam
Ne4
1 2 3
Oowan mpyooemKkocma OuCUUnNIUHLL, 2/ 72 2/ 79
3E/ (1ac)
U3 Hux uacoe npakmuyecKkou no02omoeKu 17 17
Ayoumopnvle 3anamus, BCETo 4ac. 34 34
B TOM YHUCIJIE:
nekruu (JI), (dac) 17 17
l('IpaK)TI/I‘IeCKI/Ie/CeMI/IHapCKI/Ie sanartus  (I13), 17 17
qac

naboparopubsie padoThl (JIP), (dac)

KypcoBoi npoekT (padota) (KII, KP), (uac)

JK3aMeH, (Jac)

Camocmoamenvnas paboma, Bcero (4ac) 38 38
Buo npomesicymounoit ammecmayuu: 3ayer,

midd. 3ager, sk3amen (3auer, dudd. 3au, | 3auer 3auer
DK3.%%)

Fx

[Ipumedanue: kaHAMAATCKHI IK3aMEH

4. ConeprkaHue AUCHUTUTMHBI

4.1. PacnpeneneHue TpyJOEMKOCTH JUCIHILTAHBI IO pa3aeniaM U BUJIaM 3aHITUMN.

Pa3;[em>1, TEMbI JUCHUIIMHBI U UX TPYAOCMKOCTD IIPUBCACHLI B Ta6n1/1ue 3.



Tabnuua 3 — Paznensl, TeMbl TUCIMIUIMHBL, UX TPYIOEMKOCTh

Pasnensl, TeMBI AUCIUITIHHBI Jlexupn | 113 (C3)| - JIP KII CPC
’ (gac) (gac) (gac) (uac) (gac)
Cemectp 4

Pasnen 1. Cpencrsa nmoaaep KKu MpoBeIeHUS
HAYYHBIX UCCICAOBAHUHI U HHKCHEPHBIX PACUETOB.
Tema 1.1. 3agaun UHKEHEPHBIX PACUETOB U HAYYHBIX 2 6 0 0 6
UCCIIe0BaHUi B 007aCTH AJIEKTPOHUKH.
Tema 1.2. [Iporpammusiii maker MathCAD.
Tema 1.3. IIporpammuas cpena MATLAB

Paznen 2. OcHOBHBIE TEXHOJOTHH Pa3pabOTKU
COBPEMEHHBIX EKTPOHHBIX YCTPOHCTB.

Tema 2.1. OCHOBBI TPOEKTHUPOBAHUS DIIEKTPOHHOM
anmapaTyphl.

Tema 2.2. OcHOBBI pa3pabOTKH aHAJIOTOBBIX
3JIEKTPOHHBIX YCTPOUCTB.

Tema 2.3. OcHOBBI pa3paOoTKH HU(POBBIX
3JIEKTPOHHBIX YCTPOUCTB.

Tema 2.4. PazpaboTka MUKPOIPOIIECCOPHBIX
YCTpPOMCTB.

Tema 2.5. OcHOBBI pa3pabOTKH CUCTEM
MIPOMBIIIUIEHHOW aBTOMATH3aIIHH.

Tema 2.6.

Hcnonp3oBaHue KOHTPOIBEHO-U3MEPHUTEIHHOTO
000pyI0BaHMS TP MPOESKTUPOBAHUH M HATAIKE
3JIEKTPOHHBIX YCTPOMCTB.

Pazpen 3..

CpenctBa pa3paboTKi U KOMITBIOTEPHOTO
MOJIEIIMPOBAHMS SJIEKTPOHHBIX YCTPOICTB.

Tema 3.1. IIporpaMMHBIi IPOAYKT MOACTUPOBAHUS
AHAJIOTOBBIX, IU(POBHIX U CMEIIAHHBIX AJIEKTPOHHBIX
ycrpoiictB Multisim. 11 11 24
Tema 3.2. IIporpaMMHBII IPOAYKT MOACTUPOBAHUS
aHaAIOro-1U(POBBIX U MUKPOIPOIIECCOPHBIX
3JIEKTPOHHBIX YCTPOMCTB Proteus.

Tema 3.3. MogenupoBaHue 3aMKHYTBIX CHCTEM
ABTOMAaTHYECKOT0 perynupoBanus B cpere Simulink.

Paznen 4. CuctemMbl aBTOMaTH3HPOBAHHOTO
MPOEKTUPOBAHUS U3JIETUNA SJIEKTPOHHON TEXHUKH.
Tema 4.1. Cpencra CAIIP, mpuMmeHsieMbIe B
MIPOM3BOJICTBE DIIEKTPOHHONU TEXHUKH.

Tema 4.2. Texuuuyeckoe 1 MATEMaTUYECKOE
obecrieuenne CAIIP.

Tema 4.3. UadopmannorHas MOAAECPKKA ITAOB
YKU3HEHHOTO ITMKIJIA U3IEITUH.

HUroro B cemectpe: 17 17 38

HUroro 17 17 0 0 38

IIpakTHueckass IOATOTOBKA 3aKIIOYAcTCd B  HENOCPEICTBEHHOM  BBINIOJHEHUHU
oOyJaroIMMHUCST ~ OMNpPENeNEeHHBIX  TPYAOBBIX  (QYHKUMH,  CBSA3aHHBIX ¢  Oynymiei
npoheccuOHaNbHON AEATENbHOCTHIO.

4.2. CopnepxaHue pa3ielioB U TE€M JICKIIMOHHBIX 3aHSATHI.




CopepxaHue pa3eiioB U TEM JICKIIMOHHBIX 3aHATHIA MPUBEACHO B TabwmIe 4.

Tabnuia 4 — Coneprkanue pasieyioB U TEM JISKIIMOHHOTO ITUKJIa

Howmep pa3zgena

HaszBanue u conep:xanue pas3feiioB U TEM JEKIIMOHHBIX 3aHITUI

1

Pazpen 1. Cpencrea noanep Ky MpoBeACHUS] HAYYHBIX
UCCIIeIOBaHUN M HHXKEHEPHBIX pacyeToB.

Tema 1.1. 3agaun MHKEHEPHBIX PACUETOB U HAYUHBIX
UCCIIeI0BAaHUM B 001aCTH 3JIEKTPOHUKHU.

3aaul HHKEHEPHBIX PacueToB. XapaKTePUCTUKU TUIIOBBIX
JNEKTPUYECKUX LEMEH U AIEKTPOHHBIX YCTPOUCTB. 3a1auu U
OCHOBBI TEXHOJIOT'MHM HUMUTALMOHHOI'O MOZIeIMpoBaHus. Poib
MaTeMaTH4eCcKOro MOAEIUPOBAHUS B IIPOLIECCe IPUHATHS
IIPOEKTHBIX PELICHU. 3ajaul MaTEMATUYECKOr 0 aHaIN3a. 3a1auu
YHCJICHHOTO0 MHTEIPUPOBAHUA. 331a41 TEOPUU BEPOSITHOCTEH U
MaTeMaTU4eCcKON CTaTUCTUKU. 3a/1auu 00pabOTKH CUTHAJIOB U
n300pakeHuH.

Tema 1.2. IIporpammusiii naker MathCAD.

Beenenue B maremarnueckyto cuctemy Mathcad. Maremartndecku
OpPHEHTHPOBAHHBINA HHTEpdelic monb3oBaTens. bricTphiii
KanbKynsaTop. [1onroToBKa 3/1eKTPOHHBIX TOKYMEHTOB, YPOKOB U
KHUT. Marematndeckas rpaduka. ApupmMeTnka 1 MaTeMaTHIECKUI
aHanu3. UncieHHbIe METO/IbI PEIICHUS] MATEMaTHIEeCKHX 3a/1a4.
OO6paboTKa JaHHBIX U CTATUCTUYECKUN aHanmu3. Onepanuu
KOMITBIOTEPHON ayreOpbl. PacueT xapakTepuCTHK IEKTPOHHBIX
YCTpPOUCTB. BCTpOeHHBIE cpeacTBa MPOrpaMMHUPOBAHUS.
Maremarndeckoe MozenupoBaHue. OCHOBBI 00pa0OTKH CUTHAJIOB H
n3o0pakenuit. Pabora co crpokamu, ¢aitnamu, 3sykamu. Mmopt u
skcriopT B Excel. TexHOMOrnn aHumarmm.

Tema 1.3. TIlporpammnuas cpena MATLAB.

MatLAB kak Hay4yHbIii KanbKynsaTop. [IporpammupoBanue B cpene
MatLAB. Unrtepdeiic MatLAB u xomaHp1 0011IeTO Ha3HAYCHUSI.
MaremaTtuueckue orneparui. Onepanun ¢ BEKTOpaMH U
MmarpunaMu. Onepanuy ¢ MacCUBaMH CIEIIMaIbHOTO BUIA.
I'paduueckast BU3yanu3anus BHIYUCICHUH. AHUMALMOHHAS U
JecKpunTopHas rpaduka. YncieHHbIe METO/IbI BEIYMCIICHHH.
Maremarndeckas 00paboTKa U COXpaHEHHUE JTaHHBIX. THUITOBBIC
CpezacTBa nmporpaMmMupoBanus. M-kHuru. Kitaccel BBIYNCINTENBHBIX
o0bekToB B MatLAB. O630p pacmmperroit MATLAB. OcHOBEI

1 poBoit 00paboTku curHanos (makeT Signal Processing
Toolbox). MccnenqoBanue TMHEWHBIX CTAIIHOHAPHBIX CHCTEM (TTAKET
Control Toolbox). MonenupoBanue

Paznen 2. OcHOBHBIE TEXHOJIOTHH Pa3pabOTKH COBPEMEHHBIX
3JEKTPOHHBIX YCTPOUCTB.

Tema 2.1. OcHOBBI IPOEKTUPOBAHUS FIEKTPOHHOH anmapaTypsbl.
3aaun NPOEKTUPOBAHUS AJIEKTPOHHOU annaparypsl. Coaepxanue
TEXHUYECKOI0 3aJIlaHus Ha poeKkTupoBanue. CUCTeMHOE
IPOEKTUPOBAHUE JIEKTPOHHOM anmnapaTypsl. Ctaauu
npoeKTUpoBaHus. Mepapxudeckas CTpyKTypa IpPOEKTHBIX
cnenudukanuii. Texnonorus Beaenuss HUP u OKP.
KoncTpykTopcKko-TexHONMOrnyeckas Jokymentaus. Oomue
npasuiia BeinosnHenus yeptexxeid. ECK u ECIT.

OcHoBHbIe BUbI uepTexeil. Bunpl cxem. [IpaBuina BeinonHeHus
cxeM. OcHOBHBIE TpeOOBaHMs K pa3paboTKe U 0)hOPMIICHUIO
JIOKYMEHTAIIMHM Ha TEXHOJOTHYECKHI mporecc.




Br160p sneMeHTHOI 6a3bl TSl MPOEKTUPOBAHUS SIEKTPOHHBIX
MOJYJEN U CUCTEM.

Tema 2.2. OcHOBBI pa3pabOTKHU aHATIOTOBBIX AIICKTPOHHBIX
YCTPOMCTB.

3ajayu, pemaeMble B TEXHUKE C UCIIOJIb30BAHUEM YCTPOMCTB
aHaJIOroBOW 00paOOTKM CUTHAJIOB. Y CWIIMTENHU. | eHepaTophl.
OunbTpel. DyHKIMOHANBHBIE TPe0Opa3oBaTeN. ¥ 3IIbl
npeoOpazoBarenei U cTabuan3aTopoB nutaHus. TpeOoBaHus K
XapaKTepUCTUKaM, IOPSA0K pacueTa U HajlaJIKu. DJIeMEeHThI BBOJA-
BBIBOJAa aHAJIOTI'OBBIX CUI'HAJIOB B III/I(i)pOBI)IC BBIYHCJINTCIIBHBIC
ycrpotictBa. [ludpoananorossiii u aHanoro-undpossie
npeoOpa3oBaTeny.

Tema 2.3. OcHOBBI pa3zpabOTKU IUPPOBHIX IEKTPOHHBIX
YCTPOWCTB.

33,[13"11/1, peuracMbI€ B TEXHUKE C UCIIOJIb30BAHUCM III/I(i)pOBI)IX CXEM.
DOnemenTtHas 6a3a. [IporpaMMupyemMbie T0rHYeCKre HHTETPATbHBIE
cxemsl (ITJTUC). Cpexncta paspaborunka. Xilinx Foundation.
Vivado™ (Xilinx). Quartus 11 (Altera). Libero (Actel). ITopsimox
npoektupoBanus ycrpoiicts Ha [IJIMC. Design Flow. I'paduueckoe
1 TCKCTOBOC NPOCKTUPOBAHUE. SI3BIKM omUCcaHus armaparypabl.
Ornanxka. [Iporpammuposanue. Conpsixenue [IJIMC ¢
nepuepuitHbIMI YCTPOICTBAMHU.

Tema 2.4. Pa3zpaboTka MUKPOIIPOIIECCOPHBIX YCTPOMCTB.
PasnoBuaHOCTH MuKpoOMporeccopoB. Cpencta pazpadborunka. Keil
uVision. AVR Studio. [Topsaok pa3paboTku mporpamMmsl Jist
MUKPOITPOIIECCOPOB. SI3BIKM HU3KOT'O YPOBHS (accemoiep) u
BbICOKOTO ypoBHS (Cn). Otnaaka. 3arpyska. ConpspkeHne
MUKpOITpoIieccopa ¢ nmepupepuiiHbIMA YCTPOHCTBAMH.

Tema 2.5. OcHOBBI pa3pabOTKH CHCTEM TPOMBITIICHHOM
aBTOMATH3ALUH.

[TporpaMmupyemsie Torndeckue Moaynu. [IpoMeluieHHbIE
KoHTposiepsl. CpencTsa pa3paborynka. SA3bIku
pOrpaMMHpOBaHUs. AcceMOIep-TToOI00HbIH SA3bIK. SI3BIK pelIeHHbBIX
cxeM, S3bIK (yHKIMOHAIBHBIX OJ0KOB, SI3BIK AMArpamMm
coctosiHui. ComnpsikeHue ¢ 1aTINKaMHU U UCTIOTHUTETbHBIMHU
YCTPOWMCTBAMH.

Tewma 2.6. Vcnonb30BaHre KOHTPOJIbHO-U3MEPUTETHLHOTO
000pyOBaHMS TP MPOSKTUPOBAHUH U HAJIA/IKE SJICKTPOHHBIX
YCTPOMUCTB.

3a1aun 1 METO/IbI U3MEPEHUSI OCHOBHBIX XapaKTEPUCTHK CUTHAJIOB
U cuCTeM. AHAJIOTroBbIE U TU(PPOBOE 00OPYIOBAHHUE.
Mynbstumetpsl. Ocummiorpadsl. AHAIN3aTOPBI CUTHAJIOB.
I'enepartopsl. 3MepuTenn 9acTOTHO-BPEMEHHBIX ITapaMeTpoB
CHTHAJIOB. AHAJIM3aTOPhI YACTOTHBIX XapaKTEePUCTUK. AHAITN3ATOPHI
cnekrpa. Tunossle pyHKIMH prdopoB. [IpaBuiia ucnoap30BaHUS.
AHanmu3 omMOOK U METOIUYECKUX OIIMOOK MPUMEHEHUS U

HHTCPpHIPCTAllU PC3YJIbTATOB. HpaBI/ma 3a3CMIJICHUA.

Paznen 3. CpezcrBa KOMIBIOTEPHOTO MOJIEITUPOBAHHS SJIEKTPOHHBIX
ycrpoticte CAE

Tema 3.1.Cpena MoaenupoBaHus aHAJIOTOBBIX, U(PPOBBIX U
CMEIIaHHBIX 3JIEKTPOHHBIX YCTporCcTB Multisim

PenaktupoBanue 6a3oBoii cxembl. @ynkmnuu Postprocessor u
grapher. M3mMepenus Ha noctossHHOM Toke. Bapuanuu Ha




MMOCTOSTHHOM TOKe. AHaJIU3 BO BpeMeHHon obnactu. [{udporoe
MoJienupoBanue. BupTyaibHble mpuOopbl. AHATN3 TUIOBBIX
OLIMOOK.

Tema 3.2. Cpena MoznenMpoBaHus aHAJIOTO-IU(PPOBBIX U
MHKPOITPOLIECCOPHBIX IEKTPOHHBIX YCTpoiicTB Proteus
[IporpamMMHBIii IPOIYKT MOJAETUPOBAHUS AaHAJIOTO-IIU(PPOBBIX U
MUKPOIIPOLIECCOPHBIX JIEKTPOHHBIX YCTPOMCTB Proteus.

Mogenu 31eKTpOHHBIX KOMIIOHEHTOB PSpice. AHanorossle,
u¢poseie suemenTsl. LIAIT, AITI. Mukporporieccopsi.
MonenupoBanue MporpaMMUpPYEMBIX YCTPOICTB. BupTryanbHble
npuOOpbl. AHAIN3 TUIIOBBIX OMIMOOK.

Tema 3.3. Cpena MoaeIMpPOBaHUS 3aMKHYTBIX CHCTEM
ABTOMATHYECKOTO PEryIHpOBaHus B cpeze Simulink

[TonsiTHE O 3aMKHYTOW CHCTEME aBTOMATHYECKOr0 yIPaBJICHUS.
Maremarnueckoe onucanue 610koB. [Ipumepsr. Ponb
MaTeMaTH4ecKoro anmnapara uccienoBanus. [loaroroska u 3amyck
MoJien. biioky MCTOYHMKOB U NOTydaTeneil CUrHasoB.
MaremaTtuueckue 61oku. HenunelHble, AUCKpETHBIE U
cnenuanbHbie 6110ku. Hactpoiika mapamerpoB 610k0B. [loaroroska
Y IPUMEHEHHE MOJICUCTEM.

4 Paznen 4. CucreMbl aBTOMaTU3MPOBAHHOI'O IPOEKTUPOBAHHUS
W3AENNHN JIEKTPOHHON TEXHUKH.

Tema 4.1. Cpenctsa CAIIP, npuMeHsieMble B TPOU3BOACTBE
3JIEKTPOHHON TEXHUKHU.

Paznosuanoctu CAIIP, npuMeHsieMbIX B IPOU3BOJICTBE
9JEKTPOHHOM TeXHUKU. DyHKIMH, XapaKTEPUCTUKH U TPUMEPHI
CAE/CAD/CAM-cucrem. OrCAD, PADS, Altium Designe.
[Tonstue o CALS-TexHonoruu.

Tema 4.2. Texundeckoe u Mmarematuyeckoe oobecneuenue CAIIP.
Texundeckoe obecrnieueHne. Anmaparypa pabounx MecT B
ABTOMAaTU3MPOBAHHBIX CUCTEMAX MPOCKTUPOBAHMS U YIIPABICHUS
npou3BoAcTBOM. Berunciurensueie cucrembl B CAITP.
[Tepudepuiinpie ycrpoiicTBa. JIOkabHBIC BHIYHCIUTEILHBIC CETH.
Maremarnyeckoe obecrieueHrne aHaIn3a MPOSKTHBIX PEIICHHUH.
KommnoneHnTsl MmaTeMaTHueckoro odecreuenusi. MaTreMaTHueckoe
obecrieueHue MoICUCTEM MALTHHHON IpaMKH U TEOMETPUIECKOT O
MoJienupoBaHus. IMUTAlIMOHHOE MOJIETMPOBAHHE.
Maremarnueckoe obecreueHrne CHHTE3a MPOCSKTHBIX PEIICHUH.
IIpouenypsl cuHTE3a NPOEKTHBIX pemeHuid. [lapameTpudeckuii
cuHTe3. OnTuMu3anus.

Tema 4.3. adopmarrionHas mojaep>kKka 3TarnoB KU3HEHHOTO
[MUKJIA U3JIETINH.

Kv3HEeHHBI LUK U3AETUs JIEKTPOHHONU TEXHUKH. DJIEKTPOHHAs

MOJIeJTb, CTPYKTYypa u MakeT usnenus. O03op CALS-crannaptos.
CrannapTsl yrpaBlIeHUS Ka4Y€CTBOM IPOMBIIUICHHOW MPOIYKIIHH.
STEP-texnonorusi. Crpykrypa crannaproB STEP. Texnonoruu
MOCTPOEHUS KOPIIOPATHBHBIX MHPOPMAITMOHHBIX cucTeM. KimeHt-
cepBepHOe B3aumoJeiicTBue. [IpuHIUIBI pacpeieneHHon
00paboTKM NaHHBIX. IHTerpanus aBTOMaTu3upPOBAaHHBIX CHCTEM.

4.3. Tlpaktuueckue (CeMUHAPCKUE) 3aHATHUS
Tembl npakTHUECKUX 3aHATHNA U UX TPYJOEMKOCTb IPUBEJCHBI B TAOIUIIE 5.




Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

Ne
Ne TeMbI IpaKTUYECKUX ® . | TpynoemkocTs, | pa3zaena
w/n B— OPMBI TPAKTUYECKHUX 3aHITUN (ac) HCLITT
JIMHBI
Cewmectp 4
1 | O3nakomieHue co cpenoi | BBOJ M PEAAKTUPOBAHUE CXEMBI 2
npoektupoanus OrCAD Ha IpUMEpE TMOHOTO
OTPAHUYHTEIIS
2 | MonenmupoBanue  pabOTHI MOJICTHPOBAHUE PeabHBIX 2
IMOHOTO OTPAaHUYUTEINS B YCIIOBHit
pexxume Bias Points
3 | MonenmupoBanue  pabOTHI MOJICIMPOBAHUE PEATBHBIX 2
JMOHOTO OTPAaHUYUTEINS B yCIIOBHi
pexxume DC Sweep
4 | MonenupoBanue  pabOThI MO/JIETUPOBAHNE PeaTbHBIX 3
JMOHOTO OTPAaHUYUTEINS B yCIIOBHI
pexxume Transient-analysis
5 | MogenupoBanue  paboThI MOJIEITMPOBAHUE PEATHHBIX 4
JMOHOTO OTPAaHUYUTEINS B YCIIOBHi
pexxume AC Sweep
6 | MonmenmupoBanue  pabOTHI MOJICTHPOBAHHUE PEabHBIX 2
JMOHOTO OTPAaHUYUTEINS B YCIIOBHIA
pexume Parametric analysis
7 | MogenupoBanue  pabOTHI MOJICTTUPOBAHNE PEATbHBIX 2
JTUOJTHOTO OTPAHUYUTENS B YCIIOBHIA
pexxume Performance analysis
Bcero 17
4.4, JlabopaTopHbIE 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYJOEMKOCTh MPUBEICHBI B TabuIe 6.
Tabnuia 6 — JlabopartopHbie 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HaumenoBanue naboparopHbix paboT TpyAOGMKOCTS, | PaKTHICCKOI | pasaena
n/a (dac) MOJATOTOBKH, | JHCILUII
(dac) JIUHBI

Y4eOHBIM IUTAaHOM HE MpeaAyCMOTPCHO

Bcero

4.5. KypcoBoe mpoeKkTupoBaHHe/ BHIIOTHEHUE KYPCOBOU pabOThHI
Y4eOHBIM MIaHOM HE TIPETYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroXCs
Bunpsl camocTosTenbHOM paboThl U €€ TPYIOeMKOCTh IPUBEIEHBI B TabiuLe 7.




Tabnuua 7 — Bugsl caMocTosATeIbHON PabOTHI U €€ TPYI0EMKOCTh

. Bcero, | Cemectp 4,
Bun camocTosiTenbHOM paboThI
yac qac
1 2 3
N3ydeHne TeopeTnueckoro Marepuaia
28 28
mucturuael (TO)
KypcoBoe npoexrupoanue (KI1, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brinosinenue pedepara (P)
IToaroroBka K TEKyleMy KOHTPOJIIO 10 10
ycneBaemoctu (TKY)
Jomamnee 3aganue (/13)
KounTposasnbsle paboTsl 3a0uHUKOB (KP3)
[ToaroroBka k IpOMEXyTOYHOMN
arrecrauuu (I1A)
Bcero: 38 38

5. Ilepeyenn yueOHO-METOIUUECKOTO OOSCTICUCHHS
JUTSI CAMOCTOSATENIbHOM PabOThI 00YJArOITUXCSI TIO TUCIUTITAHE (MOTYIIIO)
Y4eOHO-MeToAMYEeCKNEe MaTepHuasbl ISl CaMOCTOSITENIbHON paboThl O0yYaromMXcsl yKazaHbl B

. 7-11.

6. IlepeueHb MEYATHBIX M AIEKTPOHHBIX YUEOHBIX U3AaHUH
[lepedyeHb eYaTHBIX U DIEKTPOHHBIX YICOHBIX U3IAaHHI MPUBENICH B Ta0OIUIE 8.
Tabnuma 8— IlepeueHb mevaTHBIX U ANEKTPOHHBIX YI€OHBIX U3TaHUN

Kommuaectso
IK3EMIUIIPOB B
Ugll_nigec bubnuorpaduueckas ccplika 6H?KH;§\I:K6
NIEKTPOHHBIX
AK3EMILISPOB)
004 7193 MATLAB u SIMULINK ans 10
pamuonxenepos / B.IT.
Hpsaxonos. - M.: JIMK Tlpecc,
2011.-975 c.
004(083) 1193 Mathcad 11/12/13 B maremaTuke: 12
cnpaBounuk / B.I1. JIpsIKOHOB. -
M.: I'opstuast nmuHUA - TenexkoM,
2007. - 958 c.
681.5(I'VAII) 1169 [IpakTrueckrie OCHOBBI MOHTaXa | DIEKTPOHHBIN
¥ HaCTPOWKH TPUOOPOB pecypc
KOHTPOJISL M IMarHOCTUKH OnoHUIOTEKH
[DnexTponHbIit pecypce]: I'VAII
METOJUYECKHE YKa3aHUs K
BBIMOJIHEHUIO NMPAKTUYECKUX
sagaauii Ne 1 - 5/ Cocr. B. A.
I'omyOkoB. - JlIokyMeHT
BKJIIOYaeT B cebst 1 daiin,
pasmep: (622 Kb). - CI16: U3n-Bo
I'VAIL 2005. - 14 c.
004.4 X 39 Multisim 7. CoBpeMeHHast 10

CUCTEMA KOMIIBIOTCPHOI'O




MOJIETTMPOBAHMS U aHAJIN3a CXEM
3JIEKTPOHHBIX YCTPONCTB:
mounorpadus / M.E. Xepuurep;
nep. A.W. Ocunog. - M.: JIMK
TIpecc, 2006. - 487 c.

https://cloud.mail.ru/public/3gkf/K5jL6dWwP

Bbecnepcros J.A., KoHoHOB
O.A., Kononona O.B.
CxeMOTeXHHUECKOoe
MPOEKTUPOBAHUE
MH(OPMAIIMOHHBIX CUCTEM B
cpene OrCAD:

yuebHoe nocobue — CII0.,

Actepuon, 2009. — 290 c.

7. IlepedeHnb 2NIEKTPOHHBIX 00pa30BATEIBHBIX PECYPCOB
MH(}OPMaLMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTu «HTepHeT»

IIepeuenn JIEKTPOHHBIX
TEJIEKOMMYHUKAIIMOHHONW CETH
npuBe/eH B Tabimie 9.
Tabmuma 9 -

00pazoBaTeNbHbBIX
«HTEepHETY,

pecypcoB nH(}OpMaIMOHHO-
H€O6XO)II/IMI)IX 11 OCBOCHHSA OUCHUIIIINHBI

[lepeueHb BIEKTPOHHBIX 00pa30BATENBHBIX pPECypcoB HHGOPMALMOHHO-

TEJIEKOMMYHUKAITMOHHOU ceTH «HTepHEeT»

URL anpec

HaunmenoBauue

http://ntv.ifmo.ru/file/article/3838.pdf

[Tapamonog ILII., I'atuun 10.A., Kapunos 1.0.,
Kapunos O.0., leiixo M.C. IIpuHimns! DOCTpOeHUs
OTPACIIEBOM CUCTEMBI aBTOMAaTH3HPOBAHHOT'O
MPOSKTUPOBAHUS B aBUAIMIOHHOM TTPHOOpOCTpOCHUH //
Hay4yHo-TeXHWYeCKMi BECTHUK HH(POPMAIIMOHHBIX
TEXHOJIOTHH, MEXaHUKH 1 orrThky, 2012, Ne6, ¢.111-117

http://warezes.com/tekhnicheskaya-
literatura/30246-promyshlennaya-
elektronika-dzheyms-a.reg-glenn-
dzh.sartori.html

Per JIxx. [Ipombinuiennas snexkrponuka. M.: JIMK-
ITpecc. 2011. 1136 c.

http://www.trizland.ru/trizba/pdf-
books/ariz.pdf

[TerpoB B. Anroputm pemeHus n300peTaTenbcKux
3ama4: Yueonoe mmocooue. Tenp-ABus, 1999

http://center-
svetl.ru/index.php/novosti/item/171-
problemy-inzhenernogo-obrazovaniya-i-
vuzovskoj-nauki-inzhener-chelovek-
izobretayushchij

Konnapakos 1.M. I[TPOGIeMbI HHKEHEPHOTO
0o0pa30BaHUs 1 BY30BCKOI Hayku: MHxeHep — YenmoBek
M300peTaAOINH.

http://www.studfiles.ru/preview/1569139/

Hudpossie ocuumuiorpadsl. CTpykTypa U IpUHIHIT
paboThI

http://baumanpress.ru/books/42/42.pdf

Hopenxkor N.I1. OcHOBBI aBTOMaTU3HUPOBAHHOTO
npoekTupoBanus. Yueb. [Tocooue. M3a-so MI'TY um.
H.D. baymana, M.: 2009, 430

8. IlepedeHb MHPOPMALMOHHBIX TEXHOJIOTHUI
8.1. IlepeueHp TpPOrpaMMHOTO OOECHEeueHHs, MCIOIb3yEMOT0 MpH OCYIIECTBIECHUU
00pa30oBaTeNIbHOIO Mpoliecca M0 AUCLUIIIHHE.
[lepedyeHpb UCIONB3yEMOTO MPOrPaMMHOTO obecrieueHus npejacTasieH B Tadnuue 10.

Tabmuua 10— ITepeyens nporpaMMHOTo oOecrieyeHus




Ne o/ HaumenoBanue

He npenycmotpeno

8.2. [lepeuenn UH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBIICHUN 00pa30BaTEIBLHOTO MIPOIIEcca MO TUCLUILUINHE

[lepeyenp wHCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
tabmure 11.

Tabmuna 11— [lepedyens HHPOPMAITMOHHO-CIPABOYHBIX CUCTEM

Ne o/t HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHHYeCKas 0a3a
CoctaB  MarepuambHO-TEXHUYECKOW 0a3bl, HEOOXOAMUMOUN  UIi  OCYIIECTBIICHHS
00pa30BaTEIILHOTO MpoIiecca Mo TUCIUTUINHE, TTPECTaBIICH B Tabimiel 2.

Tabmuma 12 — CoctaB MaTepuaIbHO-TEXHUIECKOU 0a3bl

Ne HanmeHnoBaHue cocTaBHOM 4acTh Howmep aynuropun
n/m MaTepHalIbHO-TEXHUUECKON 0a3bl (pu HEOOXOMMOCTH)

1 | JlexnuoHHas ayuTopus

KommnrerotepHslii kinacc

10. Omnenounsle cpeacTBa AJIs MTPOBEACHUS IPOMEKYTOYHOM aTTeCTaIlu
10.1. CocTtaB OIICHOYHBIX CPEACTBIJIA MPOBEJACHUS MPOMEKYTOUHOW aTTeCTalluu
00yJaroIuXxcsi o TUCHIUTIIMHE TTPUBEeH B Tadymie 13.
Tabmuma 13 — CocTaB O1IEHOYHBIX CPEJCTB ISl TPOBEICHUSI POMEXKYTOYHOM aTTeCTalluN

Bua npomexyTouHoii arTecTanuu IlepeueHb OIIEHOYHBIX CPEICTB

3ayer Cnucok BOIIPOCOB.

10.2. B kadecTBe KpUTEPHEB OIICHKA YPOBHSI C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMI O0YyJaloNIMMHKCS TPUMEHSIETCS S-0ajulbHasi IIKaJia OICHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIIN, KOTopas npuBeaeHa B Tabiuie 14. B TedeHne cemecTpa MOXKET UCIIOJIb30BAThCS
100-0ampHast ~ mIKaJia  MOAYJIBHO-PEHTHHTOBOW  CHCTEMBI ~ YHHUBEPCHUTETa,  IpaBUIIA
UCIIOJIb30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
I'VAIL

Tabnuma 14 —Kputepuu onieHk ypoBHS ¢(hOPMUPOBAHHOCTH KOMITETEHIUI

OI_[eHKa KOMIICTCHIIMI

XapakreprcTika cGopMUPOBAHHBIX KOMITETEHLIMIA
5-0amubHad 1mKana P P (opwipo

— oOy4aromuiics TIIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuan;

— YBEPEHHO, JIOTHYHO, MTOCIIEJIOBATEIFHO U TPAMOTHO €T0 U3JIaraer;

— OMHUpasiCh Ha 3HAHWSI OCHOBHOW W JOTIOMHHUTEIBHOU JIUTEPATYPHI,
TECHO MPUBS3bIBACT YCBOCHHBIC HAYUHBIE TTOJIOKEHHS C MTPAKTHUYECKON
NEeSITeNbHOCTHIO HAPaBJICHHUS;

— yMelno 000CHOBBIBAET M ApTYMEHTHPYET BbIJBUTAEMbIE UM UJIEH;

— JIeJIaeT BBIBOJBI M 00O0OIIEHHUS

— cBOOOIHO BJIAJICET CUCTEMOM ClIelIMaT3UPOBAHHBIX MOHATHH.

COTIIMYHO»
Ga4YTCHO»




O1ieHKa KOMIIETEHIIMH X .
R A T— apaKTeprCTHKa C(hOPMUPOBAHHBIX KOMITETEHIIMI
— 00yy4arouiicss TBEPAO YCBOUI MPOTPAMMHBINA MaTepHas, TPaMOTHO U
[0 CYHIECTBY W3JaraeT ero, ONHUpasChb Ha 3HAHUS OCHOBHOMU
JUTEPATYpHI;
«XOpOIOD — HE JIOMYCKAEeT CYIIECTBEHHBIX HETOYHOCTEIH; 3
— YBSI3BIBAET YCBOCHHBIC 3HAHUS C MPAKTHUUYECKOW J1€ATEITbHOCTHIO
«3auTEHO
HaIpaBJICHUS,
— apryMEHTUPYET HaY4YHbIC MTOJIOKEHUS;
— JIeJIaeT BBIBOIBI U 000OIIEHHS;
— BJIQJICET CUCTEMOM CIIeIIMAIN3UPOBAHHBIX TOHSITHA.
— o0yyarouuiicss yCBOMWJI TOJIBKO OCHOBHOW IPOrpaMMHBIM MaTepual,
M0 CYIIECTBY HW3JIaraeT €ro, OMHpascCh Ha 3HAHUS TOJHKO OCHOBHOM
JUTEPATYPHI;
— JIONyCKaeT HEeCYIIECTBEHHBIE OMUOKA U HETOYHOCTH,
«yOBJIETBOPUTEITHHO .
GATTOHOY — UCTIBITHIBACT 3aTPYAHCHHUS B TPAKTUYECKOM NPUMEHEHUW 3HAHUN
HarpaBJICHUS;
— cnabo apryMeHTHUPYeT HaydHbIE TTOJI0XKEHNS,
— 3aTpyaHsieTcs: B GOPMYITMPOBAaHUHN BBIBOJIOB M 000O0IICHUH;
— YAaCTUYHO BJIAJIEET CUCTEMOM CIEIMATN3UPOBAHHBIX MOHITUH.
— oOydJaromuiicss HE YCBOWJ 3HAYUTEIHHOW YacTH MPOTPAMMHOTO
Marepuana;
— JIOTIyCKAaeT  CYIIeCTBEHHBbIE  OMMUOKM W  HETOYHOCTH TP
«HEYIOBJIETBOPUTEITHHO .
«HC SATCHOY paccMOTpeHUH POo0JIeM B KOHKPETHOM HarpaBJICHUH, 5
— UCIIBITHIBACT TPYTHOCTH B MPAKTHUYECKOM NMPUMEHEHUN 3HAHUH;
— HE MOXXET apryMEHTHPOBATh HAYYHBIE TIOJIOKEHUS;
— He (OPMYIUPYET BBIBOJIOB M 000OIICHHUI.

10.3. TumoBbie KOHTPOJIbHBIE 3aJaHUST UM UHBIC MaTCPUAIBI.
Bomnpocsr (3amaun) asis sKk3ameHa mpeIcTaBlieHbl B Tadnuie 15.

Tabmuma 15 — Bompocs! (3amaun) 11s SK3aMeHa

Ne /it [Tepedenn BompocoB (3a1a4) s IK3aMeHa Koz
WHAMKATOpa
Y4eOHBIM IJIAHOM HE IPETYCMOTPEHO
Bomnpocsr (3amaun) ais 3avera / nmudd. 3adera npeacrapieHsl B Tadnuie 16.
Tabnuma 16 — Boripocs! (3amaun) s 3auerta / qudd. 3auera
Ne [Tepeuens BonpocoB (3a1au) s 3aueta / nudd. 3auera Koz
n/a ) WHJIUKATOpa
1 3aauy HHKEHEPHBIX PacYETOB. I1K-2.3.1
2 3amaun MPOSKTUPOBAHUS AJICKTPOHHOM aIaparyphl. I1K-2.3.1
3 CucTeMHOE TIPOCKTUPOBAHUE JICKTPOHHOH anmapaTypsl. Ctaauu [K-2.3.1
MIPOCKTHPOBAHMSI.
4 Crangaptel PO, ycranapnuBaronye B3anMOCBsI3aHHbIC paBuia, TpeboBanus | [TK-3.V.1
Y HOPMBI 110 pa3paboTke, 0)OPMIICHUIO H O0PAICHUIO KOHCTPYKTOPCKON
JTOKYMEHTAIHU
5 Crangaptel PO, ycranapnuBaronye B3anMOCBsI3aHHbIC paBuia pazpadorku, | [TK-3.V.1
ohopMIIeHUs U 00paleHUs TPOrPaMM U MPOrPAMMHOI JOKYMEHTAI[HH.
6 Br160p 3neMeHTHOM 0a3bl A1l TPOSKTUPOBAHHUSI AIEKTPOHHBIX MOLYJICH IK-3.V.1
CHCTEM.
7 3aja4u, permaeMbie B TEXHUKE C UCTIOb30BAHUEM YCTPONCTB aHAIOT OBOM [1K-2.3.1
00pabOTKK CUTHAJIOB.
8 3agaqu, peraeMbie B TEXHUKE C UCTIOIB30BaHHEM HIU(POBBIX CXEM. I1K-2.3.1
9 [opsinok npoektupoBanus ycrpoiicts Ha 6aze [IJINC. I1K-2.3.1




10 | Ilopsimok mpOEKTHPOBAaHUS YCTPOUCTB HA 0a3e MHKPOIPOLIECCOPOB. I1K-2.3.1

11 | [Hopsimok MpOEKTUPOBAHMS CUCTEM Ha 0a3e MPOMBIILIEHHBIX KOHTpoiuiepoB. | ITK-2.3.1

12 3aauu ¥ METObI U3MEPEHUSI OCHOBHBIX XapaKTEPUCTUK cUTHaioB U cucteMm. | [1K-2.3.1

13 | AHanoroBsie 1 HU(PPOBOE KOHTPOIBHO- U3MEPUTEIHLHOE 000PYIOBaHHUE. I1K-2.3.1

14 | PaznoBuanoctu CAIIP, mpuMeHsieMBIX B IPOU3BOJICTBE JICKTPOHHOMN I1K-2.3.1
TEXHUKHU.

15 | ®ynakuun, xapakrepuctuku u npumepsl CAE/CAD/CAM-cucrem. I1K-2.3.1

16 | CALS-rexHonoruu.

17 | AnmapaTypa pabo4nux MeCT B aBTOMaTU3UPOBAHHBIX CHCTEMaX I1K-2.3.1
MIPOCKTUPOBAHUS M YITPABIICHHS TPOU3BOJICTBOM.

18 | Maremarudeckoe oOecriedYeHrE aHaIM3a MPOSKTHBIX PELICHUH. I1K-2.3.1

19 | Maremarnyeckoe obecrieueHrne CHHTE3a MPOSKTHBIX PEeIICHUH. I1K-2.3.1

20 | XKu3HEHHBIA UK U3JICITHS SJICKTPOHHON TEXHUKH. IK-2.3.1

[lepeuenr TeM i1 KypCOBOTO MPOEKTUPOBAHUS/BBIOJHEHUSI KypCOBOM pabOThI
MpeACTaBJICHBI B Ta0mwuie 17.
Tabmuma 17 — Ilepeyens TeM Ui KypcOBOTO TPOEKTUPOBAHNS/BBITIOJIHEHUS! KYPCOBOM pabOThI

Ne /i [IpumepHbIil nepedeHb TeM AJisl KypCOBOTO MPOEKTUPOBAHUS/BBITIOIHEHUS
B KypcoBO# pabOThI

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

Bompocsl mns  nmpoBeneHUS NPOMEKYTOYHOM aTTECTAllMM B BHAEC TECTUPOBAHMS
npeJicTaBjIcHBI B Tabmuie 18.

Tabnuma 18 — [IpumepHbIii TepedeHb BOIPOCOB I TECTOB

Kon

Ne i/mm [TIpumepHBIil nepedeHb BOMPOCOB [JIsl TECTOB
WHAMKATOpa

Y4eOHBIM MJIaHOM HE IPETYCMOTPEHO

[lepeyeHr TeM KOHTPOJBHBIX PaOOT MO JUCIUIUIMHE OOy4YarOIMMXCS 3a0YHOM (OpPMBI
00y4eHwus1, IpeIcTaBIeHbl B Ta0ymie 19.

Tabmuma 19 — [lepeyeHb KOHTPOIBHBIX PabOT

No /i IlepedyeHb KOHTPOJIBHBIX PadOT

He npenycMmoTtpeno

10.4. Meroaudeckue  MaTepuaibl,  ONPEACIAIONIME  MNPOLEIYyphl  OICHHUBAHUS
WHIUKATOPOB, XapaKTepU3YIOLUX JdTarbl (OPMHUPOBAHUS KOMIIETEHIIMM, coAepxkarcs B
JIOKANbHBIX HOPMATUBHBIX akTax [ YAIL pernamMeHTHpPYIOIIUX TOPAIOK U MIPOUEAYPY
MIPOBEJICHUS] TEKYILIEr0 KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOYHON aTTecTalluu O0y4arouxcs
I'VAIL

11. Meroauueckue ykazaHus AJsi 00y4aroUIUXCcs 10 OCBOSHHIO IUCIUTIIHHBI
Lenpro OUCHMIUIMHBL SBISIETCS — TMOJYYEHHE CTYACHTaMHU HEOOXOJWMBIX 3HAHMIA,

YMEHUI M HaBBIKOB B 00JacTH MPOQUIMPYIOUIMX JUCHUIUINH HampaBlIeHUs ‘“DIEKTpPOHHKA U
HAHOAJIEKTPOHUKA”, MPOOYKIEHHE HCKPEHHEro MHTepeca K HaIlpaBJIE€HUIO MOJArOTOBKH,
IIPEIOCTABJIICHHE BO3MOKHOCTH CTYJE€HTaM pa3BUBaTb M IPOJEMOHCTPUPOBATh HAaBBIKM B
00J1acTH HMHCTPYMEHTOB TPOBEJECHUS MCCIEJOBAHUNH U pa3pabOTOK, HEOOXOIUMBIX IS
ocyliecTBieHUst Oynymieil y4eOHOM M NpoQecCHOHaNbHOM NeATeNbHOCTH, CBSI3aHHOM C
AJIEKTPOHHBIMHU YCTPOUCTBAMU Pa3IMYHOTO (PYHKIIMOHAIBHOTO Ha3HAYEHUSI.




11.1. Meroauueckue yka3aHusl Ui OOy4yaroOIIMXCSd II0 OCBOEHHUIO JIEKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HAYEHME JIEKIIMOHHOIO Marepuajla — JIOTMYECKH CTPOMHOE, CHCTEMHOE,
riIy0oOKoe M SICHOE M3JIOKEHUE ydeOHoro Martepuana. HasHaueHHe COBpPEMEHHOH JIEKIUH B
paMKax TUCHMIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHHH
(GyHIaMEHTAIBHBIX TPOOJEM JWUCHUIUIMHBI, METOJOB HAyYHOTO TIO3HAHUS, HOBEHIINX
JOCTHUXKEHUM HayyHOM MbIciu. B yueOHOM mponecce JIeKIHs BBIIOJHSAET METOA0JIOIHUYECKYIO,
OpraHu3alMoHHyI0 U HHpOopMannoHHy0 QyHKIMH. JISKIUs pacKpbIBaeT MOHATUIHBIN ammapat
KOHKPETHOW 00nacTu 3HaHusA, €€ MpoOJeMbl, JAeT LEIbHOE IPEACTaBICHUE O AUCLUILIMHE,
ITOKA3bIBAET B3aMMOCBS3b C IPYITMMHU JUCLHUIUIMHAMM.

IInaHupyemMble pe3yabTaThl IPY OCBOCHUHU 00Yy4YarOMMHKCA JIEKIIMOHHOTO MaTepuaIa;

— TIIOJY4EHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YPOBEHb
KOTOPBIX ONPEIEISIETCS LENEBOM YCTAHOBKOW K Ka)K/10M KOHKPETHOM TEME;

— IIOJIy4CHHE OIBITA TBOPYECKON pabOTHI COBMECTHO € IIPENOIaBaTEIIEM;

— pa3BuTHE MNpO(PECcCHOHATBHO-AEIOBBIX  KayecTB, JIIOOBU K  NpPEeaMETYy H
CaMOCTOSITEIBHOIO TBOPYECKOTO MBIIIJICHUS.

— TIOsIBJIEHHWE HEOOXOAMMOTro MHTEpeca, He0OOX0AMMOTO JIJIsi CAMOCTOSITEIbHON PabOTHI;

— TIONy4CHHWE 3HAHUHW O COBPEMCHHOM YpPOBHE Pa3BUTHS HAYKH W TEXHUKU U O
MIPOTHO3E UX PAa3BUTHS HA OJIMKAKIINE TOIBL;

— HAYYHTBCS METOJMYECKH 00padaThiBaTh MaTepHai (BBIACIATH TJIABHBIC MBICTH M
MOJIOKCHHSI, TPUXOJAWTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH WX B  Pa3IMYHBIX
(bopMynTUpOBKax);

—  TIOJy4CHHE TOYHOTO MOHWMAHHS BCEX HEOOXOMMBIX TEPMHHOB U TIOHSATHH.

JIeKIMOHHBI MaTepual MOXET COIPOBOXKIATbCSA  JIEMOHCTpAalMed CIaioB U
WCIOJIb30BAHMEM Ppa3/laTOYHOrO0 Marepuajia MpU MPOBEAECHUU KOPOTKUX JAUCKYCCUH 00
OCOOEHHOCTSIX MPUMEHEHHSI OTAETbHBIX TEMATHK 10 TUCIUIUIMHE.

CrpykTypa npeocTaBieHus JEKIIMOHHOIO MaTepraa:

- O630p nmpobnemaruku. [locranoBka 3a1a4.

- AHanu3 METOI0JIOTUYECKUX ITPUEMOB PEIICHHUS TOCTABICHHBIX 3a/1a4.
- PaccmoTpenue pelieHuit MoCcTaBICHHBIX 3a/1a4 Ha KOHKPETHBIX TPUMEPaXx.

- AHamM3 THMOBBIX OHII/I6OK, BO3HHUKAIOMIUX ITPU PCIICHUH aHAJIOTUYHBIX 3a4a4 C APYTUMHA
HCXOOHBIMH JaHHBIMU.

- BBIBOJIBI M peKOMEHJAINH 110 HCIIOIb30BAHUIO PACCMOTPEHHBIX METO/I0B.
- OTBeTHI Ha BOMIPOCHI ayIUTOPUH.

11.2. Meroauveckue ykazaHus jIsl 00YJarOIIUXCs TI0 YYaCTHIO B CEMHUHAPaX.
He npenycmoTpeHo.

11.3. Meroauueckue ykazaHus Juis OOy4yaroUIuXcs MO MPOXOXKACHUIO MPAKTHUYECKUX
3aHATUH.

[IpakTdeckoe 3aHSATHE SIBJISETCS OJHOW W3 OCHOBHBIX (DOpM OpraHu3anuu y4eOHOTO
mpolecca, 3aKII0YaroIascs B BHIIOJHEHUN 00ydarolUMHUCS O] PYKOBOACTBOM IMPEMNOIaBaTENs
KOMILJIEKCa Y4eOHBIX 3aJJaHWi C LENbI0 YCBOGHUS HAYYHO-TEOPETUYECKHMX OCHOB YueOHOU
JTUCIUILTAHBL, TPUOOPETEHUSI YMEHUIN U HaBBIKOB, OTIBITa TBOPUECKOH IEATEIHHOCTH.

[enpro MpakTUYECKOTO 3aHATHS ISl 00YyUaIOIIErocs sSBJIsSETCs MPUBUTHE 00YJAIOIIUMCS
YMEHHUM U HaBBIKOB ITPAKTUYECKON EATEIBHOCTH 110 U3Y4aEMOU TUCIUIIIIMHE.

[Tnanupyemblie pe3ynbTaThl IPU OCBOCHUU O0YUYAIOIUMCS IPAKTHUECKUX 3aHATHI:

— 3aKkperuieHue, yriayOlieHuWe, paclIiupeHHe W JeTalu3alus 3HAHWW MpH pPElIeHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CHOCOOHOCTEH, CaMOCTOSITENFHOCTH  MBIIIJICHUS,
TBOPYECKON aKTUBHOCTH;



— OBJIAJICHHME HOBBIMM METOJaMU U METOJMKAMU H3Y4YEHHUsS KOHKPETHON Yy4eOHOU
JUCLUIIINHBI,

— BBIPA0OTKA CIIOCOOHOCTH JIOTMYECKOTO OCMBICIICHUS TOTYYCHHBIX 3HAHWH s
BBITIOJTHSHUS 3aJIaHUM;

— olecrnedeHne palMOHAIBHOTO COYETAaHHUA KOJUJIGKTHBHON M MHIMBHIYaIbHON (popm
oOy4eHUsI.

TpeboBanus K MPOBEACHUIO NPAKTUYCCKUX 3aHITUN

IIpu npoBeneHNM 3aHATHIA UCTIONIB3YIOTCS Y4EOHO-METOUUECKHE U3JAHNUS

1) Becmepcrord.A., KononoO.A., KononoaO.B. CxeMOTeXHHYECKOE MPOSKTUPOBAHUE
uHpopmarmoHHbix cucteM B cpene OrCAD: yuebnoe nocodue — CII6., Acrepuon, 2009. — 290 c.
[Onexrponnsiit pecypc]. URL: https://cloud.mail.ru/public/3gkf/K5jL6dWwP.

2) [681.5(T'YAII) I169] Ilpaktuyeckrie OCHOBBI MOHTa)Ka M HACTPOMKH MPUOOPOB KOHTPOJIS
U JUArHOCTUKH [DJIEKTPOHHBIA pecypc]: METOAMYECKUE yKa3aHUS K BBIIOJHEHHIO IMPAKTHYECKUX
3amanuii Ne 1 - 5/ Coct. B.A. 'omy6xoB. - JlokymeHT Bkitouaet B cebs 1 daitn, pasmep: (622 Kb). -
CII6: U3n-so I'VAIL, 2005. - 14 c.

3aaHus M yKa3aHHUIO K IPOBEICHHIO NMPAKTUYECKUX 3aHATUI yKa3aHbl B METOANYECKHUX
yKa3aHMsIX.

11.4. Meroauueckre yka3zaHus JUis OOYYaroIIMXCS IO BBIMOJIHEHHUIO JIaOOPaTOPHBIX
pabor.
He npexgycmotpeno.

11.5. Meroauueckue yKazaHus A OOYYalOIIMXCS MO MPOXOXKACHUIO KYpPCOBOTO
MIPOEKTUPOBAHMSI/BBINIOIHEHHSI KypCOBON PabOTHI.
He npenycMmoTtpeHo.

11.6. Meroauueckue yKazaHus IJIsi 00YJArOIIMNXCSI IO MPOXOKICHUIO CaMOCTOSTEIIHbHOM
paboThI

B xozie BBINIOJIHEHUSI CaMOCTOSTENHHON PabOThI, 00YYAIONTUHCS BBITIOJHIET paboTy IO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IPEIOAaBaTelisi, HO 0e3 ero HermocpeJICTBEHHOTO
YUYaCTHSL.

Jlnst oOydvaronuxcss Mo 3a04HOM ¢dopMe OOydeHHs, CaMOCTOSTENIbHAas padoTa MOXKET
BKJTIIOYATh B ce0s1 KOHTPOJIBHYIO paboTy.

B mporecce BBIMOJHEHUSI CAaMOCTOSTEIILHOW pabOThI, Y 00ydaronierocss GopMHPYETCs
1esiecoo0pa3Hoe TIaHUPOBaHKUE pab0overo BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMCHUS
Y HaBBIKM B YCBOCHMHM M CHCTEMAaTH3allMM MPUOOpPETaEMBbIX 3HAHUH, 00ECIICYMBACT BBICOKHI
YPOBEHb YCIIEBAEMOCTH B TMEpUOJ OOYYCHHS, TIOMOTAeT TNOJYYUTh HABBIKH TIOBBIIICHHS
po(heCCHOHATLHOTO YPOBHSI.

MeroauyecKMMH ~ MaTepuaiaMd,  HANpPaBISIONIMMU  CaAMOCTOSATENBHYHO  palboTy
00yJaromuXxcs SABISIOTCS YUeOHO-METOIMYECKUN MaTepHall 1Mo TUCIUILIHHE.

11.7. Metoauueckie yKa3aHus il OOYYalOUmUXCsSd 10 MPOXOXKICHUIO TEKYIIETO
KOHTPOJISl YCTICBAEMOCTH.

Texymuit KOHTPOJb YCIIEBAEMOCTH MpeAycMaTpUBaeT KOHTPOJb KadyecTBa 3HAHUUN
oOydaronuxcs, OCyIIECTBISIEMOTO B TEUCHHE CEMECTpa C IeJbI0 OLICHUBAHUS XOJa OCBOCHHUS
JIACIIMIUTHHEIL.

OneHuBaHuEe XO0Ja OCBOCHUS JIWCHUIUIMHBI B TEYCHHE CEMECTpa OCYILECTBISETCS B
MpoLecce 3aIIUTHl OTYETOB MO MPAKTUYECKHM paboTaMm, MepedyeHb KOTOPBIX MPEACTaBICH B
Tabmuie 5.

11.8. Meroaunueckue yka3aHus JUIsi OOYYarOIIUXCs MO MPOXOKACHUIO MPOMEKYTOUHOM
aTTeCTaluu.



[IpomexyrouHnas  arrecrauus  oOydarolUXcs — NPEAyCMaTpUBAET  OLICHUBAHHE
MIPOMEKYTOYHBIX ¥ OKOHYATEIbHBIX PE3yJbTaTOB 00yueHHs 1o aucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— 3aueT — 3T0 (popMa OLIEHKU 3HAHUH, MOJYYCHHBIX OOYUAIOUIMMCS B XOJ€ U3yYCHHS
y4eOHOM TUCIUIUTUHBI B IIEJIOM HIIH IIPOMEXYTOUYHAs (10 OKOHYAHHH CEMECTpa) OIleHKa 3HAHUI
00y4aromuMcs 0 OTAENBHBIM pa3JieliaM JUCHUIUTUHBI ¢ aTTECTAI[HOHHON OIIEHKOH «3a4TeHO»
WIH «HE 3a4TEHOM.

Cucrema OLIEHOK IpH IPOBEIEHUU IMPOMEKYTOUHOM AaTTECTAllMM OCYILECTBISETCS B
cooTBeTcTBUM ¢ TpeboBaHusMu llonoxkenuii «O TekyleM KOHTPOJE YCIIEBAEMOCTH U
MPOMEXKYTOYHOH arTectanuu cryaeHToB ['YAII, oOywaromuxcs 1O TporpamMme BBICIIETO
obpazoBanus» U «O MOAYIBHO-PCUTHHIOBOM CHCTEME OIICHKH KadecTBa y4eOHOW pPaboThI
ctynentoB B ['YAIDy.



JIuct BHECEHUs U3MEHEHUH B pabouylo IporpamMmy AUCLHUIIINHBI

Jlata BHeceHus
U3MEHEHUH U
JIOTIOJTHEHUH.

IToamucey BHecHIEro
U3MEHCHHUS

CozaepxaHue U3BMEHEHUM U TOTIOTHEHUM

Hata u Ne

MPOTOKOIA
3acefaHus
kadenpol

IToamuce
3aB.
Kadeapoit




