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«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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TOATOTOBKH
Crnenuanu3anusa/mpoguis/mporpaMmma Pano31eKTpOHHBIE CHCTEMbI
MOJTOTOBKH
YpoBeHb BbICIIIero o0pa3soBaHust bakanaBpuar
®opma o0yueHHs 3aouHas
®dakynbTeT N N opManiioHHbIX U YIPAB/IAIOIHAX CHCTEM
Breinyckaromas Kadegpa 14 PAIUOIJIEKTPOHHBIE CUCTEMBI YITPAB/IEHUSA
Kadeapa-pa3padorunk pabdoueit 14 PAAINOJJIEKTPOHHBIE CUCTEMBI YITPAB/TIEHUSA
MpOrpamMmsbI
a YACHI (1m0 Ha/TMUMI0 BU/IOB 3aHATHIA) o
B 9 ﬁ AYJUTOPHBIE 3AHATUA | CAMOCTOATEJ/IBHASA PABOTA B
o= | O o
T | O =
o |SE| B = = X = 2 | 2=
H  wE| = 2s | = 3 o ===
O QO |OH | < TS| M g 7] HO | » O
&g [=Zx| S| o 22|02 o 2 < | =2 | %=
S =S 22 E| & | B |OE|EE & = | A% &5
Mo RE| 2| & SE Ex | A 5 By | =
SIGE/E § F EE g2 2§ 2 | ESsS
= A = 0L | < A o (@) = A
=¥ o > O
52 2 28| 5 o | 9 | BE |E
s g & Ha =
T- = = > > g | =
@) %) & < Mm
o
5 9 3 108 8 2 0 6 100 0 0 100 3au.

Cankrt-ITetepOypr
20 r 12657



JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

11.03.01 PaguoTexHuKa
rog, Habopa rpynmbl: 2022

IIporpamMmmMmy cocTaBuiI:

Kadenpa 114 PAJUODJIEKTPOHHBIE CCTEMBI YIIPABJIEHI A
[Netpos FOpuii Butanwesud, K.T.H., JOLIEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmel 14 PAIOI/TEKTPOHHBIE CUCTEMBI YIIPAB/TIEHUSA

3aBenytomumii kadenpoii Crpaxos C.1HO., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

N4 PAINOISJIEKTPOHHBIE CUCTEMBI YITPAB/IEHUA

3aBepaytommii Kadeapoii Crpaxos C.1O., A.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBbBI KOMITBIOTEPHOTI'O ITPOEKTUPOBAHUMA 1 MOJE/INPOBAHUSA P3C

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-1.1 — crocobHOCTD BBHITIOHIATL MaTeMaTHueckoe MOZeIMpoBaHre 00beKTOB 1 MPOLIeCCOB TI0 THITOBBIM
MeTOJUKaM, B TOM UHMCJIe C UCII0J/Ib30BaHUEeM CTaH[apTHBIX [1aKeTOB MPUKJIaJiHbIX IPOrpamMmm

[ICK-1.2 — cnocobHOCTh pea30BbIBATH MPOrPaMMBbI SKCIIEPUMEHTAIbHBIX UCC/Ie0BaHNN, BK/IIOUasi BHIOOP
TeXHUYEeCKUX CTPeACTB U 00paboTKy pe3y/bTaToB

ICK-1.3 — crnocoGHOCTh BBITIONIHATL pacueT W TMPOEKTUPOBAHUE JieTajed, y3/0B W YCTPOHCTB
pafoTeXHUYeCKUX CHCTEM B COOTBETCTBUM C TeXHHYECKMM 3aJjaHMeM C HCIOMb30BaHUEM CpeZiCTB
aBTOMaTHU3aLuU [IPOEKTUPOBAHUS

@DOpMHUPOBaHHIO KOMIIETEHLIMH CTy)KUT JOCTIDKEHHe C/IeJYIOINX pe3y/ibTaToB 00pa30BaHusL:
IICK-1.1

YMeHust:

CrocoOeH BBIMOMHATH MaTeMaTHYeCKoe MOJIe/MpPOBaHue OOBEeKTOB U TMPOLIECCOB IO THUIOBBIM
MeTOZIMKaM, B TOM UHCJ/Ie C UCIIO/Ib30BaHWeM CTaH/IapTHBIX TIAKETOB TIPUK/IaJHBIX MTPOrPaMM;
IICK-1.2

YMeHuUst:

criocobeH peanu30BBIBaTh TIPOTPAMMBI  SKCIIEPUMEHTANbHbIX MCC/Ie0BaHUM, BKJIFOUasi BbIOOD
TEeXHUUECKHUX CTPEICTB 1 00paboTKy pe3ysbTaToB;
IICK-1.3

HABbIKU:

CrocobeH BBIMOHATL PAcUeT U TMPOEKTUPOBAHHWE [eTajel, y3/I0B U YCTPOWCTB paJHOTEXHUYECKUX
CUCTEM B COOTBETCTBMM C TEXHUYECKHUM 3aJJaHHEM C MUCIIO/b30BAHUEM CDE/CTB ABTOMAaTH3allUM
MPOEKTUPOBAHMSI..
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2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuyunmmaa OCHOBBI KOMITBHOTEPHOI'O ITPOEKTUPOBAHMSA 1 MOJE/IMPOBAHUSA
POC sBnisieTcst AUCUMTUIMHON YacTH, POPMHPYeMOii yUaCTHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka
1, mporpaMMmbl IOAOTOBKY 10 HarpasyieHuto 11.03.01 PaduomexHuka.

CopepxaHuie JUCLUIUIMHBI SIB/SETCS NOTUYECKUM MPOJO/DKEHHEM COZepKaHusl LIKOJIBHBIX KYPCOB M
CIAY>XUT OCHOBOW [Jisi OCBOEHHMSA  JUCLITI/IVH: BBIIIOJIHEHUE W 3AHNINUTA BBIIIYCKHOUM
KBAJINMOVNKATTMOHHOUM PABOTHI

TpeboBaHMs K YPOBHIO TIOATOTOBKM OOYUaroLMXCsl M TpeZiBapUTe/IbHble KOMITETeHLIMH OrpeZesieHbl
depepasbHBIM TOCYAPCTBEHHBIM 00pa30BaTe/IbHBIM CTaH/IapPTOM CpeZHero o01ero oopa3oBaHusl.



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyauTOpHbIE 3aHATHSA N
B KOHTaKTHOIi (opme g g
S m g =
E H
z s | 2% iE
o) o e ] s g
I~ = HaumeHoBaHue pa3, b (=] = gE EE S =
I g PasfenoB ¥ JMAAKTHYECKHX eJHHHUIY i e g s -] & 2
= & A & € | Es | S¢E =
o Q ] EZ R
R = E8 | 3% = o ®
=] O & = = =
= x X X
O O O
= = =
Pa3pen 1. OcnoBHble noHsiTus CAIIP. 1.1. TepMUHbI U Onpe/ie/ieHusl.
3a/iaun M cofiepyKaHue JUCLMIIMHEL. MeToJuKa u3yueHust Matepyana. 1.2.
VicTopusi pa3BUTHS aBTOMATH3aLMK IIPOEKTUPOBAHUS. DTarlbl
nipoektrpoBanus. 1.3. Onucanne POC. Knaccudukaruyst POC. Oramnbt
5 9 ripoekTrpoBanus. 1.4. OcHoBHble napameTpsl POC. 3azaun, permaemble 12 2 2 0 10 10 10 10
rpu npoekTupoBaHui. Iporecc npoekTupoBanus. 1.5. Onpegenenve
CAIIP. Knaccuduxarust CAITP. 1.6. Obecnieuennie CAIIP:
MareMaruueckoe, IPOrpaMMHOe, HH()OPMALIOHHOE, TeXHUYeCKOe,
MeTofuueckoe. 1.7. OcHoBHbIe yepThl coBpeMeHHbIX CATIP 3/1eKTpOHMKY.
Paspen 2. IIporp I AOKYMEHTH] Pe3y/IbTaToB
5 9 npoekTupoBanus PIC. IIporpaMmsl JOKyMeHTHPOBaHHUsI pe3y/bTaToB 10 0 0 0 10 10 10 10
npoekTrposaHus POC.
Paspen 3. 0630p coBpemeHHbix CAIIP 31ekTpoHuKH. 3.1 [IporpamMmsl
MO/Ie/IMPOBAHUSI /IEKTPOHHBIX YCTPOMCTB (Ha YPOBHEe CTPYKTYPHBIX 1
5 9 TIPUHLUITHAIBHBIX cXeM). 3.2 CHCTeMbl «CKBO3HOTO» ITPOeKTUPOBAHUS 10 0 0 0 10 10 10 10
3/IeKTPOHHBIX YCTPOiCTB. 3.3 IIporpamMmel MOCTO6PabOTKH MPOEKTOB
9/1eKTPOHHBIX YCTPOICTB M cucteM. 3.4 Crieanu3supoBaHHble CATIP.
Paspen 4. IIporp 1 Mo/ie. 3/1eKTP IX YCTPOMCTB Ha
yYPOBHe CTPYKTYPHBbIX cxeMm. 4.1. System Vue (Elanix, Agilent
5 9 Technologies). 4.2. ACOLADE (Icucom), Visual System Simulator 10 0 0 0 10 10 10 10
(AWR, NI). 4.3. MATLAB u SIMULINK (The MathWorks).
Paspen 5. IIporp 1 MO/[e/THP /1eKTP IX YyCTPOKCTB Ha
YPOBHe NPUHLUNHANBHBIX cxeM. 5.1. PSpice (MicroSim, Cadence). 5.2.
5 9 Electronics Workbench (Interactive Image Technologies), MultiSim 10 0 0 0 10 10 10 10
(National Instruments). 5.3. MicroCAP (Spectrum Software).
Pa3pen 6. CHcTeMbl CKBO3HOI0 aBTOMAaTH3MPOBaHHOI0
npoekTHpoBaHusa Komnanuu Cadence. 6.1 Orcad Capture, Orcad
5 K Layout. 6.2. OrCAD/Allegro PCB Editor. 6.3. PSpice/AMS Simulator. 6.4. 26 6 0 6 20 2 20 2
SPECCTRA.
Paspen 7. CucTemMsl CK 0 ABTOMaTH3H ]
5 9 NPOEKTHP KON ALTIUM. 7.1. P-CAD, Accel EDA. 7.2 10 0 0 0 10 10 10 10
Altium Designer. 7.3 CircuitMaker.
Paspen 8. CucreMbl CKBO3HOT0 aBTOMaTH3HPOBaHHOTO
npoeKTHpoBaHusA Komnanuu Mentor Graphics. 8.1 Mentor
5 K BoardStation. 8.2 Mentor PADS PowerPCB. 8.3 Mentor Graphics 10 0 0 0 10 10 10 10
Expedition.
Paspen 9. IIporpaMMbl aHa/IM3a [1e/IOCTHOCTH CHTHAJIOB H
3/IeKTPOMarHuTHoOI coBMectumoctH. 9.1 Omega Plus, Compliance
5 9 (Quantic EMC). 9.2 SpeedXP Suite (Sigrity). 9.3 ITporpaMMHble TaKeTbl 10 0 0 0 10 10 10 10
aHanm3a OMC U 11eJIOCTHOCTU CUTHAIOB.
Bcero 3a 9 cemecTp 108 8 2 6 100 100 100 100
Bcero no AMCHUIIHHE 108 8 2 6 100 100 100 100
3.2. AyAUTOPHBII NPAaKTUKYM
Oo0neMm,
Ne Homep n HanMeHOBaHuUe pa3jesna
Tema MNPAKTHYE€CKOIr'o 3dHATUA ayA.
n/n AUCHHHUII/TMHBI
qacoB
1. MBy‘IEHI/Ie qJYHKuHOHaHbeIX BO3MOXKHOCTEH
1 pezakropa npuHUunuaabHeix cxem OrCAD Capture 2
CIS
Pasgen 6. CrcTeMbl CKBO3HOTO v
2. I/I3ytIEHI/Ie qJYHKuHOHaHbeIX BO3MOXHOCTEeNn
dBTOMAaTU3WPOBAHHOI'O o~
2 MMporpaMmal MO/Ie/IMPOBAHUA 3/IEKTPOHHBIX YCTPOWCTB 2
ITPOEKTHUPOBAHMA KOMIIAHHUU . .
Cp d p PSpice/Allegro AMS Simulator
ddence. =
3 3. I/I3yqu1/Ie q)YHKI_II/IOHa]II:HbIX BO3MOXHOCTEH 2
penakropa reuvatHbix riaT OrCAD/Allegro PCB Editor
4 ITpuem npakTrueckux pabor 0
Bcero 3a 9 cemectp 6
3.3. CamocrosnTenpHas padora crygenta (CPC)
‘ Ne ‘ Homep 1 HauMeHoOBaHHe pa3jesia Copep)xaHue yueOHOro 3afiaHust ‘OG’LEM,
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n/n JUCLUILIUHBI 4acoB
1 |Pa3zgmen 1. OcHoBHble roHsTHsT CATIP. OcHogHble rioHsTuss CATIP 10
? Pasgen 2. [IporpaMMel JIOKyMeHTHpOBaHUs  |[IporpaMMel JOKYMEHTHUPOBAHUS Pe3y/IbTaToB 10

pe3ysbTaToB npoekTupoBanus POC. npoektrpoBanus POC
3 Pasgen 3. 0630p copemenIx CATIP 00630p coepemeHHbIX CAIIP 3/1€KTPOHUKH 10
3/1IeKTPOHUKH.
Paspen 4. IIporpammel MOZe/IMpOBaHUSA
o [IporpamMmsl MOZieIMpOBaHNs JTEKTPOHHBIX
4  |3/IeKTPOHHBIX YCTPOMCTB Ha YPOBHE CTDONCTE Ha VDOBHE CTDVKTVDHBIX CXEM 10
CTPYKTYPHBIX CXEM. yerp yp PYKTYP
Pasgen 5. IIporpammel MOZe/IMpOBaHUS
o [IporpamMmsl MOZie/TMpOBaHNs JTEKTPOHHBIX
5  |3/1IeKTPOHHBIX YCTPOMCTB Ha YPOBHe o 10
YCTPOMCTB Ha YPOBHE NMPUHLIUIHUA/IBHBIX CXeM
TIPUHLIMITNA/IBHBIX CXEM.
Pasjien 6. CHCTEMbI CKBOSHOTO N3yueHue npenyCcMOTpeHHBIX nporpamMmon
6 JUJAKTUUeCKUX eJUHUL] TT10 peKOMeHlyeMOU 10
aBTOMAaTU3MPOBaHHOIO NMPOEKTUPOBAHUS
JuTeparype
kommaduu Cadence.
7 [ToaroroBka K rpakThyeCKUM 3aHATHUAM 10
Pazgen 7. CucTeMbl CKBO3HOTO
CucTeMbl CKBO3HOTO aBTOMaTHU3MPOBAaHHOTO
8  |aBTOMAaTM3HMPOBAHHOIO MPOEKTUPOBAHUS DOEKTHPOBAHMS KoMuarn ALTIUM 10
komriannu ALTTUM. P P
Pazgen 8. CrcTeMbl CKBO3HOTO
CucTeMbl CKBO3HOTO aBTOMaTHU3MPOBAaHHOTO
9  |aBTOMAaTHM3UPOBAHHOIO NTPOEKTUPOBAHUSA . 10
. MpOeKTUPOBaHKUs KomraHuu Mentor Graphics
komnanuu Mentor Graphics.
Pazpen 9. Ilporpammbl aHaiu3a 11e/I0CTHOCTH
o IIporpamms! aHanu3a L1eJIOCTHOCTH CUTHAJIOB
10 |curHanoB U 3/1eKTPOMarHUTHOH o 10
Y 5/1IeKTPOMarHUTHON COBMECTUMOCTH
COBMECTHUMOCTH.
Bcero 3a 9 cemectp 100
4. ®OPMbI KOHTPOJISI OCBOEHUMA JNCLHUII/INHbI
CEMECTP HEJE/IN CEMECTPA
1| 2 3 4 5 6 7 (8 9 |10 11 12 |13|14|15|16 | 17
9 TexkK | TexK | TexK | BII3 | IP | BII3 BII3 | P | TexK | TekK [P | 3au.

YcnoBHble 0003HaYeHMSI:

P — nuarHocTuueckasi pabora;

TexK — BOIPOCHI /1 TEKYLLero KOHTPOJIS;
BII3 — Bomnpocsl/3afanus 1o temam I13;
3a4. — 3aueT.

Tekymuid KOHTPOJ/Ib YCIIeBaeMOCTH CTYZeHTOB ITPOBOJUTCS B AVICKPETHBIE BpeMeHHbIe NHTepPBaJIbl B
ciepyroumx popmax:
[TMarHocTuyeckasi pabora;
BOITIPOCHI /I/IST TEKYILIETO KOHTPOJIS;
BOIPOCHI/3a/jaHus 1o Temam [13.

HpOME)KYTO‘lHaH dTTecTaluda rMpoBOAUTCA B Cl)OpMaXZ
3a4erT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. }O. B. I1etpoB [u Ap.]. CrcTeMa aBTOMaTU31POBAHHOTO IPOEKTUPOBAHKS Pa/iIM03/1eKTPOHHBIX yCTPOMCTB
OrCAD 16.6. Y. 3 Pegaxtop neuatHsix miat OrCAD / Allegro PCB Editor. BI'TY "BOEHMEX" um. 1.
@. YcrtuHoBa, 2020, 551. pec.

2. 1O. B. Tletpos, . M. Kopo6oukuH, [. B. Henomunyes ; BI'TY "BOEHMEX" um. [I. ®@. YcTrHORa.
CucreMa aBTOMaTU3UPOBAaHHOTO TTPOEKTUPOBAHUS 31eKTPOHHBIX ycTpoiictB OrCAD 16.6. U. 1 Pegaktop
npuHIMnmUanbHbIX cxeM OrCAD Capture. CTTI6.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2016, 108 k3.

3. IO. B. ITetpos, C. H. AnukuH, B. A. PoroxuH. . CUCTeMbl aBTOMAaTU3UPOBAHHOIO [IPOEKTUPOBaHUSA
3/IeKTPOHHBIX yCTporicTB U cucteM (E-CAD/EDA-cuctemsl). CIT6.BI'TY "BOEHMEX" um. 1. @.
YcruHoBa, 2015, 50 3K3.

4. 10. B. Tletpos, C. H. AnukuH, 1. M. KopoboukyH. CrcTeMa aBTOMaTH3MPOBAHHOTO MPOEKTHPOBAHUS
s1eKTpoHHbIX ycTpoiicTB OrCAD 16.6. U. 2 [Tporpamma mogemupoBadus OrCAD PSpice. BI'TY
"BOEHMEX" um. 1. ®. YctuHoBa, 2016, 371. pec.

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIIUHE:
He TpebyeTcsl.
5.3. [lepuogrueckue u3aHus:
1. Paguorexnrka — XXI Bek.

5.4. IlepeueHb pecypCcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS1 TUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THMOTeYHbIe CUCTEMBI:

1. http://urait.ru — OO6pa3oBaresbHas Tiatdopma «FOpaiT». [/ By30B U CCY30B.;
2. http://e.Janbook.com — 3BC JlaHs;
3. http://library.voenmeh.ru — ®yHaamenTanbpHas 6ubmoreka BI'TY « BOEHMEX» um. T.®. YcTUHOBA.

CoBpeMeHHbIe TPoQecCHOHaNBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatmoHansHas 3sekTpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKkcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHzia
(byH/IaMeHTalbHBIX UCC/Ie/IOBAHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHGOPMal[MOHHBIN TIOPTal TEXHUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHAApPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcteenHoM redepaiui BI'TY "BOEHMEX" um. 1. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsranTtILntoc- nH(OpMaIioHHbIH ITOpTas ITPaBOBOM MH(OPMALUH.

5.5. TIporpaMMHOe 0becrieueHue:
1. OrCAD PCB Design University Edition.
5.6. ndopmalioHHbIe TEXHOIOTHUH:

B3anmogeiicTBre ¢ obyuarouumucs nocpegcresom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:
1. OrCAD PCB Design University Edition.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI KOMITIBIOTEPHOTI'O ITPOEKTUPOBAHUSA 1 MOJAE/TUPOBAHUS P3C

AnHoTanusa paboueii nporpaMMsl

Huctumimaa OCHOBBI KOMITBHOTEPHOI'O ITPOEKTUPOBAHUSA I MOJAE/IMPOBAHUSA
P3C spnseTcs JUCHMILIMHON YacTH, ¢GopMHpyeMoOii yYyaCTHHKAMH 00pa30BaTe/IbHBIX OTHOLIEHWH 0/10Ka
1, mporpammbl TOATOTOBKM Mo HampasiaeHuto 11.03.01 Paduomexvuka. [JUCIUIIIMHA peau3yeTcs Ha
tdakynerete M WubopmauyonHeix u ympaenstoimmx cucteM BI'TY "BOEHMEX" um. .®. YcruHOBa
kadenpoit 14 PAITMOSNTEKTPOHHBIE CUCTEMBI YTIPABJIEHVA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-1.1 criocoGHOCTb BBIMOMHATE MaTeMaTHUUeCKOe MO/e/IMpOBaHHe OOBLEKTOB M MPOLIECCOB 110 THUIIOBBIM
MeTOJ1KaM, B TOM UHKCJ/Ie C UCI0/Ib30BaHUEeM CTaH/AapTHBIX MaKeTOB MPUK/IaJHbIX POrpamm;
[TICK-1.2 criocoOHOCTE peanu30BbIBaTh MPOTPaMMBI 3KCTIEPUMEHTAIBHBIX WCC/IeA0BaHUM, BKJTHOUasi BLIOOD
TEeXHUUECKHUX CTPE/ICTB U 00pabOTKy pe3y/bTaTo;
I[ICK-1.3 cmocoOHOCTb  BBLIMOJMHATH pacueT U TPOEKTUPOBAaHWE JieTajiei, y3/0B U  YCTPOMWCTB
pPafMOTEXHUYECKUX CHUCTEeM B COOTBETCTBMM C TeXHUYECKHMM 3a/laHueM C UCIO0/b30BaHUEM CpPeJCTB
aBTOMaTHU3aL[1 IPOEKTUPOBaHUSI.

Copep>xaHue AUCLUIUIMHBI OXBaThIBaeT KPYI' BOIPOCOB, CBSI3aHHBIX C CHCTEMaMM aBTOMAaTW3HWPOBAaHHOTO
TIPOEKTUPOBAaHUsI pa3/MUHbIX Pafi03/eKTPOHHBIX cpeAcTB. PaccmarpuBaroTcsi ocHoBHBIe moHATHs CAIIP, nx
KJlaccuduKaius, 0coOeHHOCTH CIeIaTIu3upPOBAHHBIX CUCTEM U MPOTPaMM B 00/1aCTH 37IEKTPOHUKH.

HporpaMMoﬁ AUCHUTT/IMHBI TIPEAYCMOTDEHBI C/IeAYIOLIKe BUADBI KOHTPOJIA:

Tekymuid KOHTPOJ/Ib YCIIeBaeMOCTH CTYZIeHTOB ITPOBOJUTCS B IMCKPETHBIE BpeMeHHbIe NHTepPBaJIbl B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e BOIPOCHI JIsl TEKYILIero KOHTPOJIS;
e BOIpOChI/3a/jaHus 1o Temam [13.

HpOME)Ky'TO‘lHaH dTTecTalus rMpoOBOJUTCA B CbOpMaXI
e 344eT.

OO01jast  TPYZI0EMKOCTh OCBOEHHSI UCIUIUIMHBI cocTaBiaser 3 3.e., 108 u. TIporpamMmoil AWCIUTUTHHBI
MpeyCMOTPEHbI JIEKIIMOHHbIE 3aHATHS (2 W.), TpakThueckwe 3aHATUS (6 4.), caMmocTosiTesibHas pabota
cryzaenra (100 a).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
OCHOBbBI KOMITIBIOTEPHOTI'O ITPOEKTUPOBAHUSA 1 MOJAE/TUPOBAHUS P3C

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 8 4. ayAUTOPHBIX 3aHATHH, U 100 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumenoBanue
paboThI

PekoMeHpyemasi TuTeparypa

TpyRoeMKOCTB,
Jac.

Pa3pen 1. OcHoBHble mouaTHsa CAIIP.

OCHOBHEIE TTOHATUS

FO. B. Iletpos, C. H. AuukuH, B. A. PoroxuH. . ChucTeMbl
ABTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS 3/IEKTPOHHBIX YCTPOUCTB U

CAITIIP cucreM (E-CAD/EDA-cuctemsr): CIT6.BT'TY "BOEHMEX" um. /1. 10
®. YcrunoBa, 2015 (1-2)
Wroro no pasgeny 1 10
Paspen 2. IIporpamMmMel JOKyMeHTHPOBAHUsI pe3y/bTaToB poekTupoBanusa PIC.
ITporpammel FO. B. Tletpog, C. H. Anukun, B. A. PoroxuH. . CuCTeMBbI
JIOKYMEHTHPOBaHUS aBTOMAaTHU3UPOBAaHHOI'O NPOEKTUPOBAHHUS 3JIEKTPOHHBIX YCTPOMCTB U 10
pe3yJbTaToB cucrem (E-CAD/EDA-cucremsr): CII6.5T'TY "BOEHMEX" um. [I.
npoexkTupoBanus POC @. YctuHoBa, 2015 (1-2)
Wroro no pasgeny 2 10
Pazgen 3. O030p coBpemeHHBbIX CAIIP 3/1eKTPOHMKH.
FO. B. Tletpos, C. H. AnukuH, B. A. PoroxuH. . CucTeMbl
O630p COBpPEMEHHBIX  |aBTOMAaTH3MPOBAHHOTO NIPOEKTUPOBAHUSI 37IEKTPOHHBIX YCTPOWUCTB U 10
CATIP 51eKTpOHUKU cucreM (E-CAD/EDA-cuctems): CIT6.BT'TY "BOEHMEX" um. /1.
®. YcrunoBa, 2015 (2)
Wrtoro no pa3geny 3 10

Pa3pen 4. ITporpaMMbI MoO/ie/TUPOBAaHMA Y1eKTPOHHBIX YCTPOMCTB Ha YPOBHE CTPYKTYPHBIX CX€M.

TIporpamms! FO. B. Tletpos, C. H. AnukuH, B. A. PoroxuH. . CucTeMbl
MOJle/TUPOBaHus .
SJIEKTPOHHBIX aBTOMATHU3UPOBAaHHOTO MTPOEKTHUPOBAHUS JIEKTPOHHBIX YCTPONCTB U 10
CTOOHCTE Ha vpopHe | CCTEM (E-CAD/EDA-cuctemsl): CIT6.5TTY "BOEHMEX" um. [I.
yerp yp ®. YeruHoBa, 2015 (3)
CTPYKTYPHBIX CXeM
Wroro no pasgeny 4 10

Pa3zgen 5. IIporpaMmbI Mo/e/THPOBAHUS 3/IEKTPOHHBIX YCTPOHCTB Ha YPOBHE NPHHIUIIHA/IHHBIX CXeM.

Tporpamus! 10. B. ITetpos, C. H. AnukuH, B. A. Porokus. . CucteMsl
MOZe/ITMPOBaHNUs o
SICKTPOHHBIX aBTOMAaTHU3UPOBAHHOIO [IPOEKTHUPOBAHNUS 3JIEKTPOHHBIX YCTPONCTB U 10
CTDOHCTE Ha vpopHe | CHCTEM (E-CAD/EDA-cuctemsi): CIT6.BT'TY "BOEHMEX" um. /1.
yeTp YP ®. YeruHOBa, 2015 (4)
MPUHLANHAIBHBIX CXeM
Wrtoro no pasgeny 5 10

Pa3pen 6. CucreMbl CKBO3HOT0 aBTOMAaTH3UPOBAaHHOT0 NMPoeKTHPoBaHuA Kommnanuu Cadence.

N3yuenue
TIpeJyCMOTPeHHBIX
TpOrpaMMoii
[UIaKTUYeCKUX e[JUHML]
110 peKOMeHyeMOi
JIUTeparype

1O. B. Iletpos, [I. M. Kopob6oukuH, []. B. Heomunyes ; BI'TY
"BOEHMEX" um. . ®@. YctuHoBa. Crucrema
aBTOMAaTH3MPOBAHHOI'O NIPOEKTHUPOBAHUS 3/1eKTPOHHBIX yCTPOUCTB
OrCAD 16.6. Y. 1 Pegakrop npuHimnuanbHeix cxem OrCAD
Capture: CIT6.BI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2016 (1-6)
1O. B. Iletpos, C. H. AnukuH, 1. M. KopoboukuH. CrcteMa
aBTOMAaTM3UPOBAHHOTO MTPOEKTUPOBAHKS 3/IEKTPOHHBIX YCTPOICTB
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IMogroroBka k
MpaKTHU4eCKUM
3aHATUAM

OrCAD 16.6. Y. 2 ITporpamma mogenrpoBanus OrCAD PSpice:
BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2016 (1-5)

FO. B. IletpoB [u ap.]. CucTema aBTOMAaTH3UPOBAaHHOTO
TIPOEKTHUPOBAaHUs PaJu03IeKTPOHHBIX ycTpoiicTB OrCAD 16.6. U. 3
PepakTop neuarnbix maat OrCAD / Allegro PCB Editor: BI'TY
"BOEHMEX" um. [I. ®@. Ycrunoga, 2020 (1-8)

10

Wroro no paspeny 6

20

Pa3pen 7. CucreMbl CKBO3HOI0 aBTOMAaTH3UPOBAHHOIO NMpoeKTUpoBaHus Komnanuu ALTIUM.

CuctemMbl CKBO3HOI'O

FO. B. Iletpos, C. H. AnukuH, B. A. Poroxus. . CUCcTeMbI

aBTOMaTU3MPOBAHHOIO |aBTOMAaTM3HMPOBAHHOI'O NPOEKTUPOBAHHUS 3JIEKTPOHHBIX YCTPOMCTB U 10
MPOEKTUPOBAHUSA cucreMm (E-CAD/EDA-cucremsi): CI16.5I'TY "BOEHMEX" um. [I.
komnanuu ALTITUM ®. YcruHoBa, 2015 (6)

Wrtoro no paspeny 7 10

Pa3/1en 8. CucTeMbI CKBO3HOT0 dBTOMATU3UPOBAHHOI'0 ITPOEKTHUPOBAHUA KOMIIAHUHA Me

ntor Graphics.

CucremMbl CKBO3HOI'O

FO. B. Iletpos, C. H. AnukuH, B. A. PoroxuH. . CrcTteMsl

aBTOMaTU3MPOBAaHHOTO o
HPOEKTHDOBAHHS aBTOMAaTHU3MPOBAHHOI'O NPOEKTUPOBAHHUS 3JIEKTPOHHBIX YCTPOMCTB U 10
P cucrem (E-CAD/EDA-cucremsl): CI16.5T'TY "BOEHMEX" um. [I.
KoMmIaHuu Mentor
. ®. YctuHoBa, 2015 (7)
Graphics
Wroro mo pa3zeny 8 10

Pazpen 9. IIporpaMmmMbl aHa/iM3a 1{€/I0CTHOCTH CUTHAJIOB M 3JIeKTPOMarHUTHON COBMEeCTUMOCTH.

[Iporpammel aHamv3a
L[e/IOCTHOCTH CUTHAJIOB

FO. B. Iletpos, C. H. AnukuH, B. A. PoroxuH. . CrcteMsl
aBTOMAaTU3MPOBAHHOTO MPOEKTUPOBAHUSI 3/IEKTPOHHBIX YCTPOUCTB U

u anektpomMarauTHok | cucteM (E-CAD/EDA-cuctemsr): CI16.5T'TY "BOEHMEX" um. /1. 10
COBMeCTUMOCTH ®. YcruHoga, 2015 (1)
Wroro no pa3geny 9 10
12 12657




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI KOMIIBHOTEPHOI'O ITPOEKTUPOBAHNSI 1 MOJE/TMPOBAHUSI PAC

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTUYecKas paborta

e  BOIMPOCHI /IS TEKYIIeTO KOHTPOJIS;
e BOIMpOCHI/3aaHus 110 TemMam I13;

e 3ayeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUILHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Bonpocs! A1A TeKyiero KOHTpo/is
CryzieHTy npe/iiaraeTcs 5 BONPOCOB, U3 KOTOPBIX OH 0JDKeH NPaBUIbHO OTBETUTh He MeHee, 4eM Ha
Tpu. Ilepeuens Borpocos npusegeH B Y MK auciunivHel

Bomnpocsi/3aganns no Temam I13

ITpuMephI TUTTOBBIX 3a/]aHUH 10 TeMaM MPaKTHK IpefcTaBieHbl B Y MK AUCIMIUIMHLL. 3aiH1e
CUUTAETCS BLITTOTHEHHBIM, CJTH CTY/IeHT MPeJ0CTaBHJI MOJTHBIM OTYeT O MPOo/ie/IaHHOM paboTe,
chopmupoBaHHLIH B cpefie MS Word, copep>kaHuii KOTIMK 9KPaHOB Pe3y/IbTaTOB MO/e/TMPOBaHMUS C
KOMMEHTapHsIMU U BbIBOJAMU.

3auert

OO0yuaroIuiics UMeeT MPaBo Ha MOyyeHne MUHUMATLHOMN MOJIOKUTETHHOM OLIEHKU MPU YCIOBUN
YCIIEIITHOTO TTPOXO0XK/I€HUS TeKYIIer0 KOHTPOJIS yCIIeBaeMOCTH B (pOpMe AMarHOCTHUUeCKOU PaboThI B
COOTBETCTBUU C rpaduKoM pazzena 4.
3ayeT BLICTAB/ISIETCS TP YCITEITHOMN c/laue BCeX MPaKTUUeCKUX 3aZlaHuid
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AynuTopHBIe
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Bomnpocsl
Pazgesn 1. OcHOBHBIE NOHATHUSA LIt
5 9 CAIIP. 12 2 2 0 10 10 | 10 | 10 TeKyImero
KOHTPOJS
Pazpgen 2. Ilporpammsbi Bonpocsl
5 g AOKyMEeHTHDOBaHH 10 0 0 0 10 10 10 | 10 16
pe3y/IbTaToB NPOEeKTHPOBAHUSA TeKYyI1[ero
P3C. KOHTPOJIsA
Bornpocst
Pazgen 3. O030p cOBpeMEHHBIX il
5 9 10 0 0 0 10 10 | 10 | 10
CAIIP 3/1eKTPOHUKH. TeKyllero
KOHTPOJISA
Pazpgen 4. IIporpammsbl Bonpocsl
MOAE/IMPOBaHNS 3/IEKTPOHHbBIX JintH
> ? YCTPOICTB Ha yPOBHe 10 0 0 0 10 10110 1 10 TeKylLero
CTPYKTYPHBIX CXeM. KOHTPOJISA
Pa3pen 5. IIporpammsl Bormpocsl
5 g |MOJEIMPOBAHMS IEKTPOHHbIX | 0 0 0 10 10 10 | 10 L1t
YCTPOICTB Ha YPOBHe TeKyl1lero
NPUHIUMTHAA/TBHBIX CXeM. KOHTPOJA
Paszpgesn 6. CucreMbl CKBO3HOI0 Bomnpocsl/
5 g |ABTOMATH3MPOBAHHOTO 26 6 0 6 20 20 | 20 | 2o | 33Ranus
NPOEeKTUPOBAaHUA KOMIIAaHUHU 10 TeMaM
Cadence. 13
Pazpen 7. Cucrembl CKBO3HOIO Bonpocsl
5 g |aBTOMATH3MPOBAHHOTO 10 0 0 0 10 10 10 | 10 Ji6)
NMPOEeKTUPOBAaHUA KOMIIAHUH TeKYyIL[ero
ALTIUM. KOHTPOJISA
Paspen 8. Cucrembl CKBO3HOIO Borpocsl
5 g |aBTOMATH3MPOBAHHOTO 10 0 0 0 10 10 10 | 10 ISt
NPOEeKTHUPOBAaHUA KOMIIAaHUH TeKyl1ero
Mentor Graphics. KOHTPOJISA
Pazgen 9. Ilporpammbl anam3a Bonpocsl
5 g |UeI0CTHOCTH CHUrHA/IOB U 10 0 0 0 10 10 | 10 | 10 L1
/1IeKTPOMarHUTHOH TeKylLero
COBMECTUMOCTH. KOHTPOJIS
Bcero 3a 9 cemectp 108 | 8 2 6 100 | 100 | 100 | 100
Bcero no auciuninHe 108 | 8 2 6 100 | 100 | 100 | 100
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