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[punoxerve 3. QueHoUHbIE CPEACTBA ¥ METOJIHKH VX TIIPHMEHEHNA
Tipunokenvie 4. JIECT M3MEHEHWH, BHOCHMBIX B pabouyro IporpaMmy



1. IJE/IA OCBOEHWS JUCITATL/TVHBI

Ile/bI0 OCBOSHUH AMCLMIUIMEHEL SIB/eTCH (POPMHDOBAHIE CIeYIOBMX KOMIIeTeHIUIA:

TICK-2 — cnoco®HOCTE paspabarsiBars CTPYKTYPHBIE M (QYHKIMOHANBHBIE CXeMbl DafMO/IEKTPOHHBIX
CHUCTEM M KOMITIEKCOB, a TAKXe IMPUHIMITHATLHEIE CXeMbl PAJY03eKTPOHHEIX YCTPOUCTE C TIPUMEHeHHEM
cospemeBHbIX CATTP 1 nakeToB NpUKJIAAHBIX IPOTPAMM

[ICK-3 — cnocoBHOCTh OCYIECTB/STh NPOEKTUPOBAHHE KOHCTPYKUMH  SAEKTPOHHBIX CPeACTB

[ICK-5 — CrocabHOCTh BHIMOAHATE MATEMATHUECKOE MOJAENUPOBaHMe O0BEKTOB 1 NPOLECCOB 0 THIIOBhIM
METOAVKAM, B TOM YKC/IE C CTIONB30BAHMEM CTAHAPTHBIX MAKeTOB TIPUKAIHBIX MPOTrPaMM

DOPMUPOBAHUIO KOMITETEHLHH CITYKIT JOCTIKEHHE CNeIyrOIMX pesy/bTaroB 06pasosanms:
IICK-2

SHAHUA

3HAThL CYLIECTBYIOLHe K NEPCIIeKTHBHEIE TEXHOIOTHY TPOU3BOACTRA PAMO3/IEKTPOHHOH aNfiapaTypel;

YMeHus:

YMETL KCIIO/b30BaTh COBPEMEHHBIE TIPOrPaMMHbBIE M MHCTDYMEHTAILHBIE CPEACTBA KOMITBIOTEPHOTG
MOJ[e/THPOBAHMSA /1T PEIIEHHUS Pa3UHEIX KCC/Ie0BaTe/IbCKUX W NpoheCCHOHANBHEIX 3a/a4;

HABIKU.

CriocoGHOCTE  WCHO/IB30BATh  COBPEMEHHLIE TIPOTpaMMHble K UHCTPYMEHTanbHble — CPefCTBA
KUMIBHOTEPHOTO MOACAMPOBAHUS A5 PelieHHs Pa3IAYHEIX UCC/Ie0BaTebCKUX B MPOQeCCHOHANBHEIX 3a7a4.
IICK-3

3HAHURA:

3uaTh CATIP zyist NPOEKTUPORaHNS KOHCTPYKLMH 3/IEKTPOHHBIX Cpe/ICTB;

HCK-4

ZHAHUA:

3HaThL CORPEMEHHYK) WIEMEHTHYIO a3y ¥ (YHKLMOHA/ILHEIE Y3715l LdPOBLIX YCTPOHUCTE;

YMERUA!

YMeTL MOAeAupoBaTh pafory UMQpPOBLIX pagHOTEXHMYECKUX YCTPOHCTE C  HCIIO/B30BaHUEM
coepemeHHbIX CATIP;

HCK-5

SHAHUA’

3HATh aTeMaTHYCCKOC MOAe/HpoBariie 06BeKTOB U IPOLECCOB [0 THNOBLEIM METOAYKAM, B TOM UHCHe C
VICIIO/Tb30BAHUEM CTaHZAAPTHBIX NIAKETOB NPUKNaAHbIX IPOrPaMy;

YMeHus:

YMETE BHITQIHATE MaTeMaTHuecKoe MOJe/MpoBaHKe 00LeKTOR M TIPOLIECCOB TG THIIOBBIM METOAUKAM, B
TOM YHCAE C KCINONb30BAaBHEM CTAHAAPTHEIX TIdKeTOB NPUKMAZHBIX TIPOrPAMM;

HABBIKU:

CriocoGHOCTL BRITTOMHATL, MaTeMaTHUecKoe MOZe/IMpoBaHue OObeKTOB M IIPOHeCcCeB TI0 THMIIOBLIM
METOHKAM, B TOM UWC/IE C VMCTIONb30BAHKeM CTAHAAPTHEIX IIAKeTOR NPHK/IaHbIX IPOrPamMM.




2. MECTO JUCUUIUVINHLI B CTPYKTYPE OOII BO

Aucrpmiza QCHOBBI KOMIIBIOTEPHOT' O IMPOEKTHPOBAHMA U MOJE/TAPOBAHWSA
PIC spnseTca AUCIUAIVHON BAPHATHRHOIK YacTH Mo BRIBOpPY cTyAeRTa 6/10Ka 1 POrpaMME! ITOATOTOBKH
o Hanpasnenuto 11.05.01 PaduosnekmpoHHbie CUCmeMbl U KOMIAEKC!.

Copepxxanue JUCLAIIJIMHBL ABIARTCA JIOTHUECKNM MPOAOKEHHEM JVCLHATTITHAH:
PAIMOTEXHMUECKWE I{EIIA Yl CUTHAJIB], IIUCPOBBIE Y UMITY/THCHBIE YCTPOWUCTBA,
IEKTPOHHBIE ¥ MHMKPOIMEKTPOHHBIE IIPUBOPBI, MHKPOIIPOLIECCOFHBIE
YCTPOMCTBA.

Cogepxanre JUCLAITIAHL] SBASETCA ocHoBoll a1 ocsoedws guciuing: [TIPOEKTUPOBAHHWE
PAJUOVIEKTPOHHBIX CUCTEM.

TIpefiBapuUTeILHRIE KOMIETeHITH, CHOPMHUPOBaHHBIE ¥ 00YYarILerocs 0 Hauasna H3yueHHs JUCIUIVIMHEL

+ OIK-1 — Criocofel NpesCcTaBUTh aeKBATHYI0 COBPEMEHHYIO YPOBHIO 3HAHHIA HAYUHY0 KapTHHY MMDa
Ha OCHOBE 3HAHMA OCHOBHBIX MTOAMKEHWH, 3aKOHOB 1 MeTUA0B eCTeCTBEHHBIX HAYK W MaTeMarikH

o OITK-2 — CriocofeH BBISBASTH CTECTBEHHOHAYUHYIO CYIIHOCTE NpobieM, BOZHUKAIOWPX B X0/
rpoecCUOHANLHOM AeSITENLHOCTH, W NPAMEHATS CODTEE1CTRBY IOz Qu3NKO-MaTeMaTHYeCKUH anmnapar
I X (pOPManM3al[iy, aHAMH3a NPUHATHS PeIleH s

» OITK-3 — CriccofieH K TOTHUECKOMY MBIIUIEHHMIO, G0001I{eHRt0, 1IPOTHO3MPCBAHKIC, FOCTAHOBKE
VICC/IeI0BATENLCKIX 3a/1au ¥ BHIGODY MyTeH UX JOCTHIKEHs, 0CBOEHHEI0 PaboTH Ha COBPEMEHHOM
M3MepHTeNLHOM, AMArHOCTUIECKOM H TeXHO/IOrHIeCkom 000pYACBAHHN, HCTIONL3YeMOM /1% PeLieH s
Da3MUHBIX HAYYHO-TEXHHULCKUX 33434 B 00/1aCTH Paio3/IeKTPOHHOMN TeXHHKH M ¥H(OPMALMCHHO-
KOMMYHUKAIIMORHEIX TEXHOMOTHA

o OIIK-4 — CriocoGeH MpoBOIUTS IKCIePUMEHTa/bHbIE MCCIEA0BAHIS ¥ B/IAJETE OCHOBHBIMH ITPUEMaMU
006paboTky ¥ MpeACTaBAeHH KCTIePUMERTABHBIX JAHHDIX

o QIIK-5 — Crioco6eH BBIIOAHSTL DITBITHO-KOHCTPYKTOPCKUE paboThl € y4eTOM TPeGoBaHuWHA
HOPMAaTHBHBIX JOKYMEIITOR B ODNACTH PaIMOeKTPOHHON TEXHWUKHN U vHbopMallHOBHO-
KOMMYHHUKAITHOHHRIX TeXHOJIOTHHA

» OIK-6 — CnocofeH yUMTHIRATE CYIIRCTRYIOLUME M NEPCNeKTHBHEIE TeXHOMOFHH HPOV3BOACTBEA
PaJIMO3MeKTPOHHOI armaparypb! MDY BHITONHEHHH HAyUHO-UCC/e/[0BATebCKOH ONbITHO-
KOHCTPYKTGPCKMX paoT

» QOIIK-8 — Criocofern UCroyis30BaTh CORPEMEHHEIE ITPOIPAMMHbIE ¥ UTHCTPYMEHTA/IbHbLIE CDEACTEA
KOMITBIOTEPHOTO MOZe/TMPOBAHIA /IS PELLIeHNs Pas/THUHBIX CCARA0BATEECKHX U NPOQECCHOHANBHBIX
3agau

+ TICK-1-— Criocofier 0CyIeCTB/STS aHAMU3 COCTOSHMA HAyHO-TEXHUYeCKOU fIpoG/ieMel, Onpeie/aTh
1jeN1 U BBINOMHATH TIOCTAHOBKY 337a4 IMPOeKTHPOBaHYA

e TICK-2 — Crniocofen paspafarbiBaTh CTPYKTYPHBIE H (PyHKIMOHA/IbHBIE CXEMEI PafI03/IeKTROHHDIX
CHCTEM U KOMIDIEKCOB, A TAKKe NPUHIUITHALHBIE CXEMbI PAHO3/IeKT POHHEIX YCTPOMCTE C
rpumenedyeM coppemeHHbIX CATIP U MakeToB NPUKIAZHEIX TIPOTpamMM

» TICK-3 — CriocofieH GCYIECTRISTh IPOEKTHPOBaHNE KOHCTPYKLH 3A€KTPOHHBIX CPEfCTB ©
nipumeHeHueM coppemenHbIX CAIIP 7 makeToB NMPPKIaAHBIX POrpaMm

o TICK-4 — Criocoben paspabaThiBath LPOBLIE PAAHOTEXHNYECKMe YCTPOHCTBA Ha COBPEMEHHOH
1MPPOROH 3MeMeHTHO Gase ¢ NCITOML30BaHUeM COBPEMEHHEIX TIAKETOB TNPHK/IAJHBIX IPOTPaMM

¢ [ICK-5 — Crioco6eH BLINONHATL MaTEMATHYeCK0e MOAENMpPOBaHHe OFBEKTOR M IPOLIECCOB TI0 TUIIOBEIM
METOAMKAM, B TOM YHC/IE C HCID/Ib30BaHMEM CTARAAPTHBIX TIaKeTOB NPUK/I/IHEIX TIPOTpaMM

+ TICK-6 — Criocoed pelarh 3a/1a4¥ ONTHMU3ALMHN CYIECTBYIOIIMX H HOBBIX TEXHUUECKMX DeLIeHKH B
YCIOBHAX aPYOPHOH HeOOX0AUMOCTH C IPUMEHEHEM T1aKeTOR NPUK/AAHBIX IPOTPaMM



Ofwas TPYSOEMKOCTb AUCLMIVIAHE! COCTAB/ACT 33.e.,108 u

3. CTPYKTYPA M COAEP)KAHUE JACIUTIIHBI

3.1. Cojiepxanue (AUAAKTHKA) AHCITHITAHBI

KyPC

CEMECTP

HannMeHesaHHE PAZALA0R B AHIAKTANCCKIX eHHKL

BCErQ

AYAMTOPHTIE JaHATHA

B KORTaxTHOH {

opme

BCECQO

Jexime

TIpakTHueCKHE
3aKATHE

CaMaecToATeALHAR
pabora eTyfeHTan

@apmEpyeMan
KOMIeTeHIHs, %

TICK-2

TICK-3

FICK-4

IICK-5

Paigen L, Ocxosnae nonsyms CAIIP 1.1. TepMuus M
oupeeneHns. 3a8a4H W COj[RIHAIME (HCLTTIIHRES MeTofHKa
HayueTHa MaTep1ana. 1.2, VICYopun pasinTHs aBTOMATHZAUHI
NPORKTUPOBARHS. 3116l TPOLKTUPCRAIML 1.3, Onncanve
PIC. Knaccuukauus PAC. 3Tamur mpoekporanmy. 1.4,
QOcrosHsle Nnapametpel P3C. 337370, DEWARMEIC TR
npoerTHponaimn. TIPONCCT NPOCKTHPUBAHNA. 1.5.
Onpenenenne CATTE. Kiuwengmuawa CALP. L.6.
QBecrreucHie CATI MaTeMaTHUCC KOS, APUTPAMMHOE,
HHBOPMAUKOHHOE, TCNIIMUECKDL, METOIHAICCKOR. 1.7,

10

Paznen 2. Tporp 1 KRKYNeHTH] PESYALYIIOD
npoextHpoBaHHx P3C. 1IporpaMbl ZoKymMeHTHROBIHHA
peaynstatos npoexttipoeania P3G,

10

10

Paxuen 3. O630p cospemenieax CATIP anekTpoHmKe 3.1
TIPOTPAMMET MOUENHPOBAITHS 2NEKTPOTILIN yCTpoiCTE (Ha
YPOBHE CTRYKTYDHRIX 16 IHHINYLILHEIR cxem). 3.2 Cucrenmm
“CKBOIHOTO» TPUBKTHOBAIHS HEKTPURILIX yCTpOHCTa, 3.3
TIporpasubl nuCT0TpaboTKI NPGEKTOB INEKTPOHIBIX
YCTPOICTE | encTeM. 3.4 CrienmaiaHpoBaniLIe CATER

10

iy

Paygen 4. [TporpaMyL] MORCAUPOBAHHA 3/IEKTPORHEIX
YCTpOSicTs HA YpoBire CIPYKTYpHLLX Oiext. 4.1. System Vue
(Elanix, Agilent Technulogies). 4.2. ACOLADE (lcucom},
Yisual System Simulator (AWR, NT). 4.3. MATLAB i
SIMULINK {The MathWorks).

[N

10

10

Paagen 5. IIporp 1 MOAR IMEKTP X
YCTPONCEE HA YP ¥ neucIx exed. 5.1. PSpice
{MicroSim, Cadence). 5.2, Electronics Workbench (In(eractive
Image Technalogies}. MulliSim (Nationa! loshuments}. 3.2,
MicroCAP {Spectrm Software).

10

11

Pazuen 6. CHCTEMLI CKBOIHOID ABTOMATHIHPIBEANNOTO
npoexTHponaiw: komtariy Cadence. 8.1 Orcad Capture,
Uread 1.avout. 6.2, OtCAT Allegro PCH Fdilor. 6.3.

80

51

27

10

10

10

Pasaen 7. CHCTCMLI CKBOIHOMG dBTOMATHIRPORARIONG
NpPOeKTHPOBAHHR KommauiH ALTIUM. 7.1, P-CAD, Accel
EDA. 7.2 Altium Desigoer. 7.3 CitcnitMaker.

10

10

10

10

Pazgen 8. CHcTemel CKROTHOMD dBTOMATHIWPIRANNITO

POCKTHP Mentor Graphics. 8.1 Mentor
BoardStatiun, 8.2 Mentor PADS PowerPCB. 8.3 Meator
Graphics Expedition.

(&)

Pasuen 5. IIperpammsr aHIH31 GEADCTHOCTH CHEHANDE H
3NeK TPOMATHATHYH CoeMecTaMoCTH. 3.1 Omega Plus,
Compliance (Quantic FMC). 9.2 SpeedXP Suite (Sigrity). 3.3

Tporg Te MAaKeTH anand2a 3MC 1 (en0CTHDCTH CHTHAADE .

20

20

20

20

Bcero 3a 8 cemecTp

108

68

17

51

100

100

100 100

Bcerp 116 [IACLANAHHE

108

33

17

51

8|8

100

100

100 100

3.2. AyauTOPHBIH NPAKTHKYM

Homep ¥ HarMeHOBaHHE pasfena

AACHUATTHH BT

Pazpen 6. CrCTeMBl CKBO3HOTO
ABTOMATU3IHPOBAHHOIC
TIPOEKTHPOBAIAVST KOMITAHHU
Cadence.

TeMa npaxTHUECKOrD 3aHATHSA

iQonem,

aya.
yacos

CIS

1. M3yueHue (yHKIMOHATLHBIX BOSMOXKHOCTEH
peaakTopa npuHIHnEanLHbeX cxem OrCAD Capture

15

2. Vsyuenue iy HKIIMOHATBHBIX BOIMOKHOCTeH
TIPOrPaMMBI MOJIC/THPOBAHVIA 2MEKTPOHHEIX YCTPOKCTE
PSpice/Allegro AMS Simulator

15

3. Mayuenyie Qy HKVOHATLHEIX BOSMOXKHOCTEH
peaaxropa revarHeix rwiaT OrCAD/Allegro PGB Editor

15

TIpriem npakTHIecknx paboT

Bcero 3a 8 cemecTp

ol

3.3. CamocroaTensnan padora crygenta (CPC)

6




Ne | Homep H HAMEHOBAHUE paszaena ii Oﬁ"hgi_,]
= C JKaBHe yueOHoro 3afdaHus
/0 & _ AMCTMTUTHEB - i OACP ¥ a acoB
1 [Pa3gen 1. OcHoEHEIE nowstrist CATTP. OCHOBHbIe TIOHATHA CAIIP ) W%w_l
Pazgen 2. [lporpammbl JIOKYMeHTHPOBaHHSA TIporpaMmkl NOKyMeHTHPOBAHHA pE3yNBTATOR . o
] E?.?XEE?PE9?__.I‘,P?EETEEPR?EEH&R?Q;M__ S gﬁ?&!ﬁiﬁ?ﬂ?ﬁ%‘?ﬂﬁf?ﬁ ______________________________________________________ i
Pasgea 3. OG30p COBpeMEHHBIX CAIIP %UPOT‘pElMMh] JIOKyMEHTPOBaHA pesyABTaToB ; o
\9/IeKTPOHKH. TIPOEKTHPOBAHIS PaC
. PICKTPOHVES. oo e il Y E—
4 E;Zﬂ;g;g?;;ﬁ;;ﬁ:?ﬁ:ﬁ%iﬁﬂm TIporpavMMbl MOAEHPOBIHHSL WIEKTPOHHBIX 1
CTpyKTYDHBIX CKEM. yCTPOYICTB Ha ypOBHE CTPYKTYPHBIX CXeM
!;Paa,qen 5. Iiporpamvy! MORE/IPOBAKHA {TiporpamMmbl MOZEAPOBAHIE INEKTPOHHBIX %
5 lanexTpoHHBIX YCTPOWICTE Ha ypoBHE » Pl
yCTPOWCTE Ha ypOBHE TIPVHIATTMAILHBIX CXEM |
______________________________ PHHLEANBAEHBIY CXEM, e T
= 3yuenyie rpe/lyCMOTPERHSIX TIpOrPaMMO¥
Pasgien 6. CUCTEMEI CKBOSHOTO | [MIAKTHIECKNX eHAL, [0 pekoMeHJIyeMOk 2
ABTOMATY3HPOBAHHOTO TPOEKTHPOBARHA MTEpATYPe
e oMItaEiM Cadence. E
7 | o [1OArOTUBKA K IPAKTIECKIM 3AHATHAM L 25 ]
Paspen 7. Cucremsi CKBO3HOTO ﬁ c i
| CpcTeMDI CKBO3HOTO aBTOMATHIUPOBAHHOIO |
8 [aBTOMAarH3MpOBaHHOTO TIpOeKTUpOBaHNA in CeRTHROBAHHS KOMIAHWHA ALTIUM b2
_______________ e ALTIUM, U SO
\Paen 8. CucTeMel CKBO3HOMO %’C .
= . {CuCTeMB! CKBOIHOTO aBTOMATH3NPOBAHHOIO
9  |aRTOMATH3UPOBAHHOTO TPOEKTHPOBAHMA - 2
D lnpoemuponanm xomrianuu Mentor Graphics
lxommas; Mentor Graphics. !
Pasgen 9. [lporpaMmbl aHan3a LIe/JOCTHOCTH |1y )
o porpaMMEe! aHaIM3a L{e/JOCTHOCTA CHUI'HATIOB
10 lcwruanos u 3nexTpoMarHUTHON - i1
11 S7eKTPOMArHUTHOH COBMECTHMOCTH !

............ i COB‘E‘EEMOCT”___,,“_______,M_? —
L Bcero 3a § ceMeCTp { 40 |
4. @OPMbI KOHTPOJIA OCBOEHMH ,[[[/ICI_[Ir]]IHI/IHBI

CEMECTP | HEJAEMM CEMECTPA
'1l2[3]a] 5 16[7/8]9] 10 1112 13 14, 15 16 17
| 8 T BM L B3 | . ¢ | BI3 Borp. 3ay, 3ad.

YenopHble 0003HAUEHMS.
« BII3 — BONPOCHI/33/AHUSA N0 TCMAM 13;
« Bomp. 3a4 — BOTPACKH! K 3a4€TY,
« 33u.— 33UeT.

Texyilas aTre
¢dopmax:
BOIIPOCHI/3aAaHMSA (10 TEMaM 113,
BOTIPOCH! K 3aUeTy.

PyGexHas aTTecTalys CIyACHTOR TPOMSBOAMTCS (10 UTOTaM Il

jopmax:

e BOTIPOCH

/3apaBud TI0 TeMaM T13.

TIpoMexyTouHas aTTecTanHs np

o 3au4eT.

OBOAMUTCA B (popMax:

cTanusA CTYACHTOB MpOBCANTCA B AVICKPETHBIE BpemMeH

Hele HHTEPBATBI B CIEAYIOLMX

ONOBMHBI CEMECTPa B CTeAYIONyX



5. Y'—IEBHO-METOI[H‘IECKOE n HH(DOPMAIIPIOHHOE OBECINEYEHUE
,D;HCIJ,I/IIIJ'[I{IHBI

5.1, OcHopHasi AMTEPaTypa o JMCLATLITAHE:
1. }0. B. Tterpos, C. H. AHKKVH, B, A. POrOXKHH. CucTemhl ABTOMATA3NPOBAHHOTO TIpOeXTHPOBAHNA
cremer). CIT6.BTTY "BOEHMEX" um. [, ©.

97IeKTPOHHBIX YCTPOHCTR 1 CHCTEM (E-CAD/EDA-CI
Vermaoea, 2015, 50 3K3.

5.2. JlononHuTe/bHad ATEpATyPa O AUCHMIUIAHE:

He TpebyeTcH.
5.3, [TepuoanvecKie W3AAHMSL

1. PaguioTexHUKa — XXI BeK.
“"WuTepuet”, He0bX0AUMBEIX Anst

uuoHHO-TenemmmyHHKaunmmoﬁ CETH

5.4, [TepeueHs PeCypos uHhopMa
OTeUHbIE CUCTEMbBL

OCBOEHHA SUCLHTUIVHLL, 37/1eKTpOHHDBIE Gubnn
1. http:/furait.yu — O6pasosaresHad niaTopMa «FOpairT».

2. http://e.Janbook.com — 3EC JlaHb,
3. http:fﬂibrary.voenmeh.m — OyHRaMeH fallbHad gubnvorexa BT TY «BOEHMEX» 1M.

[lst BY30B 1 CCY30B.;

1.6, YeTrHOBA.

5.5. TIporpamMmHoe obecrneyenye:

1. OrCAD PCB Design University Edition.

5.6. Mn¢opMalliOHHBIE TeXHOJOTHH!

Cs TOCPefCTBOM 310C Moodie BI'TY «BOEHMEX» um. J1.0. YCTHHOBS.

B3aEMOpeiiCTEVE € 00yHaroIMN



6. MATEPUAJILHO-TEXHIYECKOE OBECITEYEHME JUCHTLIVHBI

6.1. JIeKIHOMHbIE 33HATHAL

crieipanyisupoBaniisle TpeboBaia no 0BOPY/OBAHHIO OTCYTCTBYIOT, ayAUTOPHS C I0CAA0YHBIMH
MECTAMM N0 KG/IMUeCTBY CTYACHTOB; JOCKA,

6.2, TipaKTUyecKue 3aHsTHI:
1. OrCAD PCB Design University Edition.

6.3. ITpouee:

1. pa6ouee MeCTO MperioAasaresi, oCHaleHEoe KOMITHIOTEPOM C JOCTYTIOM B VIHTEpHET;

2. pabouvie MECTa CTY/EHTOB, OCHALCHHbIE KOMITBIOTEpaMY C AOCTYNIOM B FIHTePHET, NPeHA3HAYCHHBIC
J1 paboTET B NEKTPOHHON obpasoBare/LHOH Cpefie.



TIpuowenne 1
x patioueit nporpamMe AHCIHICIHD]
OCHOBBI KOMIILIOTEPHOT'® YTPOEKTHPOBAHIA N MOAEJIMPORAHWA £3C

AnpoTatpna paoueil nporpamMmmby

JucnunnuHa OCHOBBI KOMIILIOTEPHOT'O TIPOEKTUPOBAHMS U MOJEJINPOBAHIA
PAC ABAseTCA AUCLIUTTHHON gapUaTHBHOH YacTH M0 BBIGOPY CTyReH¥a GoKa 1 NporpamMMbl NOAITOTOBKA
no narpaenesuto 11.05.01 Paduo3eKmpOHHbIe CUCMEMbL L KOMNACKCDL, [pcOMIyHa  peanayercs 1a
daxynerere M MH(pOPMALMOBTIBIX M yNIPABIAIGIIA cuctem BI'TY "BOEHMEX" uM. J.@. Ycrudoea
Kadeppoi M4 PAJTUOD/IEKTP OHBbIE CUCTEMBI YITPABREHMA.

JlpcupnaHa Haleneka Ba (bopMupoBaHie KOMnEemeHyL:
ICK-2 cnocoGHOCTs pa3pabaresars CTPYKTYPHEIE 1 QYHKIMOHANEHEIE CXEMBI PaI03NeKTPOHNBIX CUCTEM #
KOMILIEKCOB, @ TAKKe TPUHLMITHATbHEIE CXEMBI PAAMO3IEKTPOHHBIX YCTPUICTB € PHMEHEHNEM COBpEMEHHBIX
CATIP u TakeToB TIPVKJ3HBIX TTPOTPaMM;
[ICK-3 ¢rocoBHOCTE OCYLLECTE/STE TPOEKTHPOBAnHE ROHCTPYKIW 37eKTPOHHBIX CPEACTS € TpHMEHeHHEM
coppementbix CAIIP 1 nakeros NPUKIAHBIX TPOTPaMM;
TICK-4 crioco6HOCTL paspaGarkisarh yudypoREIe DAJHOTEXHIIECKHE yCTDPOWCTBA HA CoBpEeMEHHOM TU(pPOBOI
5 TleMEHTHOM Ba3e C CTIONB30BAHYEM COBDEMEHHBIX NAKETOR TIPHK/IQHBIX TIPOTPEMM;
[TCK-5 Crioco6HOCTh BLINOMHATE MaTEMAaTAHeckoe MofenMpoBaHye 0OBEKTOB W MPOLECCOB IO THITOBEIM
METOJMKAM, B TOM U¥ICJIe C MCTIONE30BAHNEM CTaH/IapTHBIX NTAKETOB IPHKAA/HEIX TIPOTPAMM.

Copiepskatne JUCLAIIMEbL OXBATHBAET KpyT BOMDOCOB, CBA3AHHBIX C CUCTEMaM¥ ABTOMATH3WPOBAHHOTC
NMPOEKTUPOBAHMSA PA3/IHUHBIX pPaaMO3NeRTPOHIBIX CPEACTS. PaccMarpuBalTCs GCHOBHbIE TOHATHA CAIIP, ux
xiaccupuralus, 0co0eHHOCTH CreWaM3HPOBAHHbIX CHCTEM K IDOrPaMM B ofacTy 2MeKTPOHHKH.

TIporpaMMoi AUCUMTUIMHBI TIPS CMOTPEHEL crefyonye Bugbl KOHTPO/I

Teymasi aTTeCTANHSA CTy/|EHTOB IPOBOAUTCH B AYICKPETHbIE BpeMesHbIe MHTepBalbl B C/EAYIOUIHX
dopmax:
»  BOTPOCHI/3aJ]aHMA (10 TEMaM I13;
s BOTIPOCHI K 3a4eTy.

PyGexxnas aTTecTanus CIyAeHTOB TIPOK3BOAMTCS YIO UTOTAM TIOIOBHHEI CEMECTPa B CeyLINX
¢opmax:
¢ BOIPOCH/3afaHus 0 TeMaM I13.

TIpoMeXyTOUHAsA AXTeCTaLUA TPOBOAUTCA B dhopmax:
e 3auer

Obias  TPYAOEMKOCTh OCBOCTIHA OUCUMILIMHLL  COCTAaB/IAET 3 se, 108 u TIporpamMmOi  FUCLHITIMHBL

TIpeAyCMOTPEHRI €KLUOHIELE 3AHATHIA (17 w.), mpaxkTVueckvie 3aHATHA (51 u.), camocToATe/IbHAR pabora
cTygeHTa (40 1).

1C




TIpH/IOHEHHE 2
K paboueii mporpanie AHCUAN AT
QCHOBBL KOMIIBHTEPHOT G TPOEKTVPOBAHVIA u MO,II]]:JJIHPCIBAHHH P3C

TEXHOIOTHA W GOPMbBI OBYYEHUSA

PexoMeHAALMN 0 0CBOCHAIY AMCIAITAHBY AT CTYAEHTA

TpyA0eMKOCTE OCROCHUSA AUCIUTIIAHBL cocrapster 108 u., 13 HUX 68 u. ayAUTOPHBIX sausTid, 1 40 14,
QTBEeJEHHLIX Ha CAMOCTOATENLHYIO pafoTy CTy/eHTa.

PeROMEHIAIWA TIO  pacTpeie/eniio yuefHOro Bpemesu IO BHZAM camocTosTensHoi  pabotsl H
pas/iesiaM JECIATIHFb] (IpMBEACHDBI B tafnmie.

KOHTpO/ib OCBOBHUA JIACLYAUTAHED [POVI3BOJMTCA B CoOTBeTCTBMHA C TlonoeHHeM O TEKYLLeM,
py6GeKHOM KOHTPO/IE yCrieBaeMoCTy U rrpomexquﬂoﬁ arrecraipr 00yJatompXcs.

®OpMEI KOHTPO/IA ¥ KPUTEPHH O1leHVIBaH kA TIPHBEAEHD! B nprAoKeHHd 3 K PaGoueii porpaMme.

§'Ipy;|,uemxocn:1§

Haumenosanye padorby PexoMeHAyeMasn nTeparypa % . '

Pazpen 1. OCHOBHSIE gomsaTur CAIIP.

[0, B. [Terpoe, C. H. Auwxuit, B. A. Poreor. Cacrens | - i
i

ABTOMATU3UPORAHHOTO POCKTUPOBAHII 3/IeKTPOHHBIX |
YCTPOUCTB ¥ CHCTEM (E-CAD/EDA-crCTeMb): CTG.BTTY |
nBOEHMEX" v, [, @. YCTnHOBS, 2015 (1-2) i

(cHOBHBIE [TOBATHH CAIIP

2
______________________________ Paspen 2. 11po vatos npoexmnposanma PIC.
Hﬁoﬁpaﬁmm """ A Porowvs, CrcTeMsl ;

JJOKyMEHTHPOBAHYS . aRTOMATHM3MPOBAHHOTO [POEKTHPOBARYIS IeKTPOHHBIX
pe3y/ETATOR npoemﬂponaﬂm?& YCTPOWCTE W CHCTEM (E-CAD:'EDA—CHCTEMH)I CII6.BITY l
POC 1 "BOEHMEX" 1. JI, ®. Yerunosa, 2015 (2) ) |
____ Vroro mo pasAeny 2 | 2o %
_Paspen 3. (030p COBpeMEHHBIX CAMIIP BJEEKTF;DHHKH. o T :‘
[TporpamMMel ‘w 0. B. Terpos, C. H. Arvkim, B. A. PoroxaH. CHCTEMDL )
[OKYMEHTHPOBAHHS . aBTOMaTM3MpOBAHHOIO TIpOEKTHPOBABVS 3MEKTPOHHBIX 9

peay/bTATOB npoercmponaﬂuﬂ% yCTPOWCTE M CUCTEM (E-CAD!EDA—CHCT&MM): CII6.BTTY
PaC __M_N_w“BOE.HMEX" . 7T, @, Yerusosa, 2015 2)
Jitoro mo pasjeny 3 ! 2

|

|

H

| I 5

Pazgen 4, TiporpaMmel MO IUPOBAHKA HICKTPUHHSIX YCTPOMCYB Ha YPOBHE CTPYKTYPHBIX CXeM. _l
|

10. B. Tletpog, C. H. AHIKHH, B. A. Poroxu. CHCTEMDI

TTporpaMmbi MOAEHPOBAHNA

ol aBTOMAaTU3H OBAHHOTC NIPOCKTH oBauKns IEKT OHHBIX .
BHEKTPOHHBIX YCI‘[)UHCTB Ha P D p P %

oBHE CT HEIX CXEM YCTPOWCTB U CHCTEM (E-CA D/EDA-CUCTEMBI): CIi6.5ITY 1
& PyKIYP DR ) "BOEHMEX" um. [1. ®. YCTUHOBA, 2015 (3)
............................................................................ . Yroro no paspeny 4 1

Pasjen 5. IfporpaMMbl MO/(e/THPOBaHNH 3/IEKTPOHHBIX yCTPOWCTE Ha YPOBHE NPUHIHINA/TBHBIX CXeM.
TIporpaMMes MOJE/MPOBAHYIA "10. B. Tletpog, C. H. AHNKWH, B. A. Poroxut. CucreMsl

|
3EKTPOHHBIX ycTpofictB HA ARTOMATH3INPOBAHHOTC TPOEKTHPOBAIIHIA 37eKTPOYHEIX %
ypOBHe NPHALAITA/IGHBIX i yCTPOUCTB 1 CHCTEM (E-CAD!EDA—CHCTeMH): CIG.BI'TY 1 ;
oeM b *BOEHMEX" um. [, ®. YCTAHOB2, 2015 (4) %
T Vroromopaenyd .. i * s
Pazpen 6. Cuéi‘eﬂ_u;i (;i_(l?;ﬂ'.’.l—ldﬁ) aBTOMATU3HPOBAHHOTO ripqexmponanna xomnannu Cadence.

JAsyuenvie IpefyCMOTPEHMbIX {
nporpammoii JAJAKTIIECKHX 10. B. Ylerpos, C. H. Awmxun, B, A, POTOKUH. CucreMbl

i

o 2 %

pIMHMY [I0 PEKOMEH/y eMOH . aBTOMATU3VpPOBABHOTO TIPOEKTHPOBAHYIA 3/IEKTPORHLIX i
FMTEPATIPE e | YCTpOWCTE 1 cYCTEM (E-CAD!EDA-CHCTeMbI): CII6.BITY L ;
HO,H‘FOTUBKEI K HPRKTH"{ECKVIM "BOEHMEX" UM. ,[L &P, YCTUBORA, 2015 (5) 25 ;




CuCTeMbl CKBO3HOIO ! 10. B. Tlerpes, C. H. Arukun, B. A. Poroxus, CUCTeMBl E 2
aBTOMATH3UPOBAHHOTO . aBTUMATU3MPOBAHHOIO NPOEKTHPOBAMA 37eKTPOHHBIX

MPOEKTHPOBaHKsE KOMITAaHWH . yCTPOWCTE U CACTEM (E-CAD/EDA-CHCTEMBI). CIo BI'TY l
ALTIUM L "BOEHMEX" um. [1. ®@. YcruHoBa, 2015 (6)

Wiroro 110 pasaeny 7 _— S A

Paspen 8. CncreMsbl CKBO3HOTO ABTOMATU3HPOBAHHOTO npuérgmponaﬂnn xomnanus Mentox Graphics,

CrcTeMbl CKBOSHOTO 10. B. Tletpoe, C. H. AHVKHH, B. A. POrosuH. CHCTEMEL |
aBTrOMATH3MPOBARIIOTO aa'rolwamgnposaﬁﬂoro TPOEKTHPOBAKHS M1EKTPOHHEIX 7
IPOEKTHPOBAHUA KOMIIGHUM | yCTPOUCTE 1 cucrem (E-CAD/EDA-CUCTeMBI): CII6.BI'TY
Mentor Graphics o "BOEHMEX" um. [, ®. Ycrurioa, 2015 (7

Wroro o pasgeny 8 2

Paznen 9. [IporpaMmpl aHa/aH3a NeI0CTHOCTH CHTHAJIOB M 3IEKTPOMArHdTHOH COBMECTHMOCTH, ]

TIporpaMmel aHaAn3a | 10. B. [erpos, C. H. A, B. A. POTOXPH. CrcreMsl
UeI0CTHOCTH CUIHA/IOB H asmyamznponaﬂnom NPOEKTHPOBAHMS /IEKT POHHEIX 1
5/eKTPOMAarBUTHOM ! yCTPOWCTB K CHCTEM (E-CAD/EDA-CHCTEMBL): CI16.6I'TY
COBMECTUMOCTH "BOEHMEX" mv. [1. @. Yctunosa, 2015 (8)

Wroro 1o pazgeny 9 1

12



Mipynoxende 3
& pafoseit nporpamme AMCIHITNHE]
QCHOBbI KOMIMBHOTEPHOTO IPOEKTHUPOBAHWA 1 MOAEANPOBAHMA P3C

$OHAbI ONEHOYHBIX CPEACTB

onyIel OLIEHOYHBIX CPEACTE, NO3BOISICIE OUEHUTh Pe3yALTaThL obyveHys 110 JAHHOI INCLMATUIBHE,
BKAIOUAIOT B cels:

« BOMPOCH K 389eTY;
s  BOMPOCHY/3aJABUA TIO TEMAM 13,
e 3a4ET.

KpuTepuy OUeHyBaHEA

Bonpochl K 3a4eTy
JI719 ronyueHna 3a4eTa CTY/IeHTy NPeAyaratorcs BOTIPOCHT 110 COOTBETCTBYHOIAM pasgenam. 3auer
CUMTAETCA TIPOMJEHHbIM YCTIEIIHO, eCiik CTY/IeHT NPaBAIBHO OTBETA/ Ha YIpeJIOMEHHBI BONPOC

Bonpock/3a3aHust N0 TeMaM I3

CTypeHTy BblAaeTCA VHAWBYAYAIBHOE 3afaHHE, koTopoe TpebyeT BHIIOAHEHNA MOpeIMpoBaniA B
CATJIP. CTyfieHT BBIIONHAET sapanye, GopMUpPYeT OTHeT C KOTIVSIMH KPAHOB pe3yNLTaros MO/IeRUpOBAHHA 1
caeT TIPeToaBaTeNt. 3ajHyie CUUTARTCA BRIMTOMBEHHBIM, €CNK CTYIEHT NPERCCTABIIL MOJ/THLIA OTYET O
riposienanHoi pagore

3auer
33yeT BLICTARSETCS 1PU yCTIRLIHOM OTBETE Ha OaUH fIocTaseHHbI# BONPOC.

13



TacriopT (hOHAG OLGHOUHBIX CPEACTR

% AyanTopHEIE E
': 3aHATHS B ﬁ xR ot
% KOHTAKTHOH % g E" fé (EJE
R 5 ol
[= P A — T T [=M
o | B e ; 3 ¥ E' z =0
& HanmeHopanyue pasae/ion: E & BB o QC
Q E ¥ IMAAKTYYECKHX HHHY O | ¢ | & | Sw B o 8 £ E 5
£} =2} bt = g E = ] v,
© BRI | g5
22 ERICAS Ry | 28
E* Moo oo oM il
- Oy 00w =
PITEP R e —— e @ e A AV s s AR AT S i - : : = ﬁ O
Paspen 1. OCHOBHEIE . Borpochl
4 8 nonsTus CAITP. 4 2 210 2 10 |10 } 10 1 10 4 3a4eTy
Pazpen 2. IlporpamMmal
4 3 NOKYMEHTHPOBAHHSA 4 2 2 0 5 10 101 101 10 Bomnpocst
Pe3ybTaToB K 3aueTy
npoekrHpoeanud PIC.
Pazaen 3. O6z0p
4 | 8 icompemennbix CAIIP 41212 ¢ 2 110}]10]101{10 ?{”3‘;13{2;3“
3JIEKTPOHHKH. y
Paspen 4. ITporpamMmmabl
MO eTUpOBaHHST PN
4 | 8 baektponmpxycrpoiicre | 3 | 2 1 2 1 0 | 1 110110 | 10} 10 | e
Ha YPOBHE CTPYKTYPHBIX y
CXEM. T S
Pasgen 5. [Tporpammel
MoJenApoBaHHUA : Bonmockt
4 8 |PARKTPOHHBIX YCTPOHCIE @ 3 2 2 0 1 10 1 10 { 10 | 10 npoc
K 3a4eTy
HA YPOBHE
NPUEIAIAATEHBIX CXEM.
Pa3ngen 6. CucTembl
CHROSIOTD Borpocsl/
4 | 8 lapromarnsmpopammoro | 80 | 53 | 2 | 51 | 27 | 10 | 10 { 10 | 10 |V
[0 TeMaMm
NPOEKTUPORAHUS 3
komnanun Cadence.
Paspen 7. CucTeMsl
CKBO3HOTO B
4 8 |aBTOMATH3HMPOBAHHOTO 4 2 2 0 2 10 | 10 ; 10 § 10 OrpOChl
FIpDEeKTHPOBAHHSI K 3aneTy
IKGMITAHHY ALTIUM. e N
Pa3pgen 8. Cucremsl
CKBO3HOTO
4 8 ABTOMATH3MPOBAHHOTO |, 2 5 10 5 10110 10 ! 10 Bonpoce:
TIpPOEKTHPOBAHHH ! X 3a4eTy
KoMmmauun Mentor
Graphics.
Paspen 9. ITporpamMmbl
aHa/M3a LeIOCTHOCTH : BonDoC
4 | 8 lcurnanos u 2 1| 1 0o 1 {2 2 2|2 [P0
IEKTPOMAarHKETHOMH y
COBMECTEMOCTH,
Bceero 3a 8 cemectp 108 68 | 17 | Sl 40 11001 100 { 100 ; 100
Bcero no gHCUHIIMHE 108! 68 § 17 | 51 40 | 100 ) 100 | 100 ; 100
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