MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbuocts: 11.04.01 Paguorexnnka
HaumenoBanue o0pa3oBare/ibHOM NporpaMmbl: Pagnorexnnyeckue cCMCTEMbI
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MAaruCTpaTypa

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
ABTOMATHU3ALIUA KOHCTPYHUPOBAHUS PAIIMODJIEKTPOHHBIX

CPEJCTB

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEHU

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

51.4.02.01.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 4,

Yacos (Bcero) no yueoHomy
IIAHY:

144 yaca

Jexnun

3 cemectp - 32 yaca;

IIpakTnyeckue 3aHATHSA

3 cemecTp - 16 yacos;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

Kouncynabranuu

3 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

3 cemectp - 93,5 yaca;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYAS:
IIpoBepounas padora
NuanBuayaabHbIi IPOEKT

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

3 cemectp - 0,5 yaca;

MockBa 2025




NPOI'PAMMY COCTABMUJI:

MNMognucaHo anekTpoHHoM nognuceio $rE0Y BO «HUY «M3U»

CseneHva o snagensue L3N M3K

Bnageneyu Bynaes W.1O.
HpeHOI[aBaTeJ]B WaenTudmKaTop R2eab6384c-BulayevlY-6738ec4df I/I.IO BynaCB
COI'TACOBAHO:
MNMognucaHo anekTpoHHoM nognuceio $rE0Y BO «HUY «M3U»
CseneHva o snagensue L3N M3K
PYKOBOI[I/ITCHI) o Fassd Bnageneyu KomapoB A.A,
00pa3oBaTeILHOM MPOrpaMMbI * MaY ¢ E P — RB495darl-KomarovAlA-eada3ioa A.A. Komapos
A MNopnucaHo 3NeKTPOHHO| nognuceio $TEOY BO «HHUY «M3U»
o o f\ CeeneHuna o enagensue L3N M3aKU
3aBez[ylogmH BBIITYCKAarOIICH Bragencu Komapos AA.
kadenpoi - MM ¢ Vasrmaomearop | RBA950aF1-KomarovAIA-eadasfog A.A. Komapos




1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI
Heabr ocBoeHHMs AMCHUIUIMHBI. V3ydeHne NPHUHIMIIOB KOHCTPYMPOBAHHMS IEYATHBIX IUIAT U
CHCTEMBI aBTOMAaTH3UPOBAHHOTO NMPOEKTUPOBAHMS MTe4aTHBIX mat Altium Designer.

33[{3‘11/1 AUCHHUITIMHbI

- UI3YUCHHUC IIPUHIUIIOB OIITUMAJILHOI'O PasMCIICHHUA KOMIIOHCHTOB U TPACCUPOBKU IICUYATHBIX

ILJ1aT;

- OCBOCHHE CHCTEMbI aBTOMAaTU3UPOBAHHOTO MPOSKTUPOBAHUS MevyaTHbIX miat Altium Designer
JUIS1 BO3MOYKHOCTH TIPOEKTHPOBAHUS U TIOATOTOBKH KOHCTPYKTOPCKOM JOKyMEHTAIMH NEYaTHBIX IUIAT.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JUCHUIIIIMHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Koa m HauMeHOBaHUe
KOMIEeTeHIINH

Kox 1 HamMeHOBaHHe
HHINKATOPA T0CTHUKEHH S
KOMIIeTEHIIUH

3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

I1K-1 Crioco6eH npoBOaUTh
HCCIIEI0OBaHUS B IEIIX
COBEPIIICHCTBOBAHUS
PaIuOdIEKTPOHHBIX CUCTEM

N-1nk-1 AHanu3upyer
COCTOSTHHE Hay4HO-
TEXHUYECKOH MPOOJIeMbl Ha
OCHOBE T0I00pa U U3yYCHHS
JUTEPATYPHBIX U MTATCHTHBIX
HCTOYHHKOB

3HaThb.

- CII0COOBI OIITUMAJIBHOM TPaCCUPOBKU U
PacIoJIOKCHHA COBPECMCHHBIX
QJICKTPOHHBLIX KOMIIOHCHTOB Ha rneyaTHoM
iare.

YMETB:

- IPOBOAUTHb CXCMOTCXHHNYCCKOC
MOACIIMPOBAHUC U MOJCINPOBAHUC
IIEJIOCTHOCTH CUTHAJIOB B cpene Altium
Designer.

TIK-2 Cnocoben
pa3pabaThIBaTh U
MOJICPHU3UPOBATH
pazrodIEKTPOHHBIE
CUCTCMBI

N-2nk-2 Ucnons3yer
Cpe/ICTBa KOMITBIOTEPHOTO
MOJICIIMPOBAHUS B LIEJISIX
MOJICpHU3ALUH U
COBEPILICHCTBOBAHUS
PaMO3IEKTPOHHBIX CUCTEM

3HATh:
- OCHOBHBIE 3Tallbl KOHCTPYUPOBAHUS
[IEYaTHBIX ILIAT.

YMETh:

- HOATOTOBUTE KOHCTPYKTOPCKYIO
JAOKYMCHTAIHIO 110 pE3yJibTaTaM
MPOCKTUPOBAHHS,

- HC JOMMYyCTUTb U, IIpU HCO6XO,[[I/IMOCTI/I,
YCTPAaHUTh UCTOYHUKH ITOMEX eYaTHOM
IJIaThI HA 3TAll€ €€ IPOCKTUPOBAHUS;

- BBIIIOJIHHUTD MMOATOTOBKY K ITPOHU3BOJACTBY
IpOeKTa Me4yaTHO! IaThl B cpene Altium
Designer.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOM mpodeccHOHaIbHON 00pa30oBaTeIbHON MpOrpaMMe

Pagunorexnuueckne cucreMsl (nanee — OIIOII), nampaBnenus moarotoBku 11.04.01 Pammorexnuka,

ypOBEHb 00pa30BaHMUs: BhICIICe 00pa30BaHUE - MATHCTPATYpa.

TpC6OBaHI/I$I K BXOJHBIM 3HAHUSM U YMCHUSIM
- 3HaTb OCHOBHBIC ME€TOABI KOMIIBIOTECPHOI'O MOACIUPOBAHHUA U TPOCKTUPOBAHUA PATUOIJICKTPOHHBIX

CpenCTB

- 3HaTh OCHOBHBIC HCTOYHHKHU Hay‘-IHO-TeXHI/IquKOI‘/’I I/IH(bOpMaIII/II/I 10 CUCTEMaM
ABTOMATU3UPOBAHHOI'O IPOCKTUPOBAHUA PATUOSJICKTPOHHBIX CPEACTB
- 3HaTh METOJbI CO3JaHUA MAaTEMATHYCCKUX MOHeJ'IeI\/’I PAaAO3JICKTPOHHBIX CPCIACTB




- 3HaTb OCHOBHBIE TUIIBI COBPEMEHHBIX PAAHOIEKTPOHHBIX KOMIIOHEHTOB
- YMETb COCTABUTH C MIOMOIIBIO CIEIUATU3UPOBAHHOTO IPOrPAMMHOI0 00€CIIEYEHUT KOMITJIEKT
KOHCTPYKTOPCKOM JJOKYMEHTAIIUH, COJIEPKAIIUI MPUHINITHAIBHYIO CXeMY U COOPOUYHBIH YepTexK
yCTpOiiCcTBa
- YMETb COCTABJIATH MaTeMaTHueckue Moaenu POC

Pe3ynbraTel 00yueHHs, MOTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Baexnenue B cpeny 11 3 4 - 2 - - - - - 5 - Camocmoamenvnoe uzyuenue
Altium Designer. meopemuueckozo mamepuana: Visyaenue
OcobenHoctu JIOTIOJTHUTENFHOTO MaTepuana o pa3aeny
KOHCTPYUPOBaHUA "Beenenue B cpeny Altium Designer.
MeYaTHBIX TUIAT Oco0eHHOCTH KOHCTPYHPOBAHMS ITEYaTHBIX
1.1 BBexnenue B cpeny 11 4 - 2 - - - - - 5 - mwiat"
Altium Designer. H3yuenue mamepuanog 1umepamypHbix
OcobeHHoCTH UCIOYHUKOG:
KOHCTPYUPOBaHUS [1], I'maBa 1
MeYaTHBIX IJIAT [3], I'maBa 1-3
2 Co3naHne ONOIMOTEKH 11 4 - 2 - - - - - 5 - CamocmosamensbHnoe usyuenue
CHMBOJIa KOMIIOHCHTA B meopemuueckozo mamepuana: VIzyuenue
CAIIP Altium Designer JIOTIOJHUTEIBHOTO MaTepHana o pasaeny
2.1 Co3ngaHne ONOIHOTEKH 11 4 - 2 - - - - - 5 - "Coznanne OMOIMOTEKH CHMBOJIa KOMIIOHEHTA B
CHMBOJIa KOMIIOHEHTA B CAIIP Altium Designer"
CAIIP Altium Designer H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOG:
[2], T'naBa 1-2
[4], ctp. 16-36
3 Co3ganne 6uOINOTEKH 16 4 - 2 - - - - - 10 - Camocmoamenvroe uzyuenue
MI0CaI0YHOT0 MecTa meopemuueckozo mamepuana: VIsyaenue
KOMITOHEHTa B Cpejie JIOTIOJTHUTENBHOTO MaTepHaia o pas3zierny
Altium Designer "Co3nanne OMOIMOTEKH MOCaI0YHOTO MecTa
3.1 | Coznanue 6ubMMOTEKN 16 4 - 2 - - - - - 10 - KOMITOHeHTa B cpeze Altium Designer”
MI0CaI0YHOT0 MecTa H3yuenue mamepuanog 1umepamyprbix
KOMITOHEHTa B cpejie UCIOYHUKOB:
Altium Designer [2], 'naBa 3
4 Co3nanue 17 5 - 2 - - - - - 10 - Camocmoamenvroe uzyuenue




MPUHIUITHATBHOMN
CXEMBI U
CXEMOTEXHUYECKOE
MO/JICITMPOBAHHUE B
cpene Altium

meopemuueck02o mamepuana: VIsyaenue
JIOTIOJIHUTENBHOTO MaTepuaa 1o pasjery
"Co3aHue NpUHIUIHAIBHON CXEMBI U
CXEMOTEXHUYECKOE MOJICIIUPOBAHNE B CPELIE
Altium"

41 Cosnmanue 17 10 H3yuenue mamepuanios iumepamypHnulx
MPUHIUITHATBHON UCHOYHUKOB:
CXEMBI U [2], I'maBa 4
CXEMOTEXHUIECKOE
MOJICIIMPOBAHIE B
cpene Altium
5 TpaccupoBka neyaTHON 17 10 CamocmoamensHoe usyuenue
TUIATHI U meopemuueckozo mamepuana: Visyaenue
MO/JICITMPOBaHNE JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
LIEJIOCTHOCTH CUTHAJIOB "TpaccupoBKa I€4aTHOH MJIaThl U
B cpene Altium MOJICTIMPOBAHUE LIEJIOCTHOCTH CUTHAJIOB B
Designer cpene Altium Designer"
5.1 | TpaccupoBka ne4aTHoi 17 10 H3yuenue mamepuanoe 1umepamypHslx
TUTATHL 1 UCHOYHUKOB:
MOJEITUPOBAHUE [2], 'maBa 5
[IEJIOCTHOCTH CUTHAJIOB [4], cTp. 60-86
B cpeae Altium
Designer
6 Co3gaHue BBIXOTHBIX 18 10 Camocmoamenvhoe uzyuenue
¢aiinos s meopemuyuecko20 mamepuana: 1zydenue
MIPOM3BOJICTBA B CPEIC JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
Altium Designer "Co3sganue BBIXOAHBIX (aiyioB ist
6.1 Co3naHne BBIXOAHBIX 18 10 npou3BoJCcTBa B cpee Altium Designer”
¢aiinos s H3yuenue mamepuanog 1umepamypHsix
MIPOM3BOJICTBA B CPEIC UCHOYHUKOB:
Altium Designer [2], I'maBa 6
7 IToaroroBka 18 10 Camocmoamenvnoe uzyuenue
KOHCTPYKTOPCKOM meopemuueckozo mamepuana: VIsyaenue
JIOKYMEHTAITUH B CpeJIe JIOTIOJTHUTEIHHOTO MaTepralia o pasaery
Altium Designer "[loaroTOBKa KOHCTPYKTOPCKOW JTOKYMEHTAIIUN
7.1 ®dopmupOoBaHUE 18 10 B cpene Altium Designer”
KOHCTPYKTOPCKOM H3yuenue mamepuanog 1umepamyprbix
JOKYMEHTAIIH 10 UCHOYHUKOB:
pe3yabTaTamMm [2], I'maBa 7




MPOCKTUPOBAHUA
MeYaTHOH IIaThl
OKk3aMeH 36.0 - - - - 2 - - 0.5 - 335
Bcero 3a cemecTp 144.0 32 - 16 - 2 - - 0.5 60 335
Hroro 3a cemecTp 144.0 32 - 16 2 - 0.5 93.5

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — nnauButyansHble KOHCYIBTAIIMH 110 KYpCOBBIM ITpoekTaM/padboram; ['K- rpynmnoBsie KOHCYIbTAIMH 110 pa3aenam
muctumunael, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Beeoenue 6 cpedy Altium Designer. Ocobennocmu KOHCMPYUpOBaHUs Ne4amublx naam

1.1. BBenenue B cpeny Altium Designer. OcoOeHHOCTH KOHCTPYHPOBAHUS IMEUATHBIX ILIAT

OnHOCIIONHBIE U MHOTOCJIOMHBIE TIeYaTHbIE M1aThl. OCHOBHBIE 3TAIbl IPOU3BOACTBA MEYATHBIX
miaTt. Cucremsl aBToMatusupoBaHHoro npoektupoBanus (CAIIP) newarnsix miaat. CAIIP Altium
Designer. OcHoBHbie Bo3MoxkHOCTH CAIIP Altium Designer. Oimuntensabie ocooenHoctu CAIIP
Altium Designer ot apyrux CAIIP medaTHbIX 1iat. DTambl MPOSKTUPOBAHUS TEYATHOW TUIATHI B
CATIIP Altium Designer.

2. Cozoanue bubauomerxu cumsona komnoneuma 6 CAIIP Altium Designer

2.1. Coznanue 6ubnmorexku cumBosia komnonenra B CAIIP Altium Designer

Bri6op cucremsl cuucnenus. Hactpoiika KOOpAWHATHOM CETKH. YCTaHOBKAa M HACTPOHKa
BBIBOJIa KOMIIOHEHTA. Y CTAHOBKA OCHOBHBIX OOBEKTOB (JIMHHSI, IPSIMOYTOJIBHUK | T.I1.). [IpuBszka
moxenerr (SPICE, mocamounoe wmecto, 3D-moxaensb). Co3manue OMOIMOTEK, COCTOSIIIHMX U3
HECKOJIbKMX YacTed M W3 HECKOJbKMX KOMIIOHEHTOB. PemakTupoBaHue Trpymibl KOMIIOHEHTOB.
[TpoBepka npaBu OMOIMOTEKH CUMBOJIAa KOMIIOHCHTA.

3. Coz0anue bubauomeku nocado4no20 mecma Komnonenma 6 cpeoe Altium Designer

3.1. Co3ganue 6MOIMOTEKH MOCAIOYHOTO MeCTa KOMITOHEHTa B cpene Altium Designer

Boi6op cucremsbl cuucinenus. Hactpoiika koopauHatHoil cerku. Hacrtpolika orBepcTuil u
KOHTaKTHBIX TUIOIIAJIOK TOJ BBIBOJ KOMITIOHEHTA. Y CTaHOBKA TOYKM MPUBS3KHU. Vcrmosiap3oBaHME
MacTepa CO3JaHMs TOCATOYHBIX MecT. [IpoBepka mpaBmi OHOTUOTEKH IOCAAOYHOIO MeCcTa
KOMIIOHEHTA.

4. Co3z0aHnue npuHYUNUAILHOU CXeMbl U CxemMomexHuieckoe mooeauposanue 6 cpeoe Altium

4.1. Cozianuie NpUHIUIHATBHON CXeMbI U CXeMOTEXHUYECKOe MOJIETpOBaHue B cpene Altium

Coznanue npoekta nedatHoil miarel. Co3nanue (aiina npuHIMNHaIbHOM cxembl. HacTtpoiika
ONUUHI JUCTa NMPUHLIMIUAIBHOW cxeMbl. /lo0aBiieHue KOMIIOHEHTa Ha NMPUHLIUIIHAIBHYIO CXEMY.
Boibop kommoHeHTa u3 TOTOBBIX Oubmuorek. Hactpoiika cBoiictB kommoHeHTa. CrocoOsbl
COEIMHEHUSI KOMIIOHEHTOB. ABTOMaTH4eCKasl MEpeHyMepalusi KOMIOHEHTOB Ha IPUHLUIINAIBHON
cxeMe. CXeMOTEeXHNYECKOe MOJIETTMPOBAHNUE.

J. TDCICCMDOGKCZ neyamuol naamol U MOOQ]ZMDOGCIHM@ yeiocmHocmu CucHaios 6 cpede Altium

Designer

5.1. TpaccupoBKa ne4aTHO! IUIaThl ¥ MOJIEIMPOBAHUE 1IETOCTHOCTH CUTHAJIOB B cpesie Altium
Designer

JloGasnenue (aitna nmedatHol 1uiaTel. HacTpoiika 3aroToBkM Ui meyaTHOM muiaTel. MMmopT
MPUHIUIINAIBHON CXEMbl Ha NEYAaTHYIO IulaTy. PaccTaHOBKa KOMIIOHEHTOB Ha I€YaTHOM ILIaTe.
Hanecenune koHTypa nevatHoil miatel. HacTpoiika cioeB neuaTtHol miuaTel. OTINYME CUTHAJIBHBIX
CJIOEB OT CJIOE€B MHUTaHUA U 3emiu. JlobGaBieHne mpaBuil TPacCUPOBKHU. PydyHas u aBTOMaTH4eckas
TPaCCUPOBKU Ie4aTHOW IuiaThl. IIpoBepka BBINOIHEHUS IPABUII TPAaCCUPOBKU. MonenupoBaHue
LEJIOCTHOCTH CUTHAJIOB.

6. Cozoatue ebixoouvix hanios oas npouszsoocmea 6 cpeoe Altium Designer

6.1. Co3nmanue BBIXOHBIX (pailyioB Ju1st mpou3BoACcTBa B cpeae Altium Designer



®opMHpOBaHUE BBIXOIHBIX (PaliIoB it MPOU3BOACTBA ((paiiiabl MEKCOCTUHEHNUI U CBEPIIOBKH).
[IpoBepka COOTBETCTBUS TMpaBWJIaM TpacCUpOBKH. Hamoxxenue QailioB MeXCOeTUHEHUNH |
CBEpJIOBKH. PetakTupoBaHue BHIXOIHBIX (PaiiiIoB.

7. [loocomoska koHcmpykmopckou 0okymenmayuu 6 cpeoe Altium Designer

7.1. ®opMUpOBaHUE KOHCTPYKTOPCKOM JOKYMEHTALMHU 10 PE3yJIbTaTaM IPOEKTUPOBAHUS
II€YaTHOM IIAThI
[MpuntunuansHas cxema. Coopounslil yepTex. [lepedeHb KOMIOHEHTOB.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. Co3manune OMOIMOTEKH CUMBOJIA KOMIIOHEHTA;
. KoHcTpynpoBaHnue nedaTHbIX IJ1aT;
. Co3nanue BBIXOAHBIX (ailyioB;
. MoaenupoBaH#e 1IEIOCTHOCTH CUTHAJIOB,
. TpaccupoBKa 1e4yaTHoi miaThl;
. Co31aHre KOHCTPYKTOPCKOW JJOKYMEHTAIUH;
. Co3ganue NpUHIMIHATBHOU CXEMBI;
. Co3janne OMOJIMOTEKU TIOCAJI0YHOTO MECTa KOMIIOHEHTA;
. CXeMOTEeXHUYECKOE MOJICITHPOBAHHE.

O 03O L B~ W

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPEyCMOTPEHO

3.5 KoncyabTauuu

[ pynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I'K)

1. OO6cyxnenue marepuaioB 1o keidcam paszzaena "Beemgenue B cpemy Altium Designer.
Oco6eHHOCTH KOHCTPYHPOBAHUS TIEYaTHBIX TUIaT"

2. OOcyxneHue MarepualioB 1o Kkeiicam pazgena "Cosmanue OHONMOTEKH CHUMBOJIA
komnoHeHTa B CAITP Altium Designer"

3. OOcyxnenue marepuayioB 1o keiicam pasmena "CozmaHue OWMOIHMOTEKH TOCAIOYHOTO
MecTa KOMIIOHeHTa B cpesie Altium Designer"

4. OOcyxaeHue marepuaioB mo kedcam pasnena "CoznaHue NMPUHIUIIAATIBLHON CXEMBI U
CXEMOTEXHHYECKOe MOJIeTTUpoBaHue B cpesie Altium"

5. OOcyxnenue MaTepHalioB IO Keiicam paszaena "TpaccupoBka mMedaTHOW TUIaThl U
MO/JIeJIMPOBaHME LIEIOCTHOCTH CUTHANIOB B cpene Altium Designer”

6. OOcyxneHue wmarepuayioB Mo kekdcam paszngena "CosmaHue BBIXOJHBIX (DailyioB st
npou3BojcTBa B cpene Altium Designer”

7. OOcyxneHue warepuasioB 1o Keilcam pasgena "l[loaroroBka KOHCTPYKTOPCKOM
JIOKyMeHTaluu B cpeae Altium Designer"

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U (OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3araHupOBaHHBIE PE3yAbTaThl 00yUEHHUS 1O

Howmep paznena qucrumniauas (B

OHCHOQHOCCpeﬂCTBO

Konrl
JUCLIUATIIINHE COOTBETCTBUH C 11.3.1) (TUII ¥ HAUMEHOBAHUE)
WHMKATOPOB
(B COOTBETCTBUH C pazfeaom 1) 1123|4567
3HaTh:
CIOCOOBI ONITUMAJILHON TPACCUPOBKH H NunuBuayanpHbIA mpoekT/ TpaccupoBKa ne4aTHOM
PacroJIO0KEHUSI COBPEMEHHBIX 3JIEKTPOHHBIX NA-1nka + IJ1aThl U MOJEJIMPOBAHUE LIEJIOCTHOCTU CUTHAJIOB
KOMITOHCHTOB Ha NIEYaTHOM IIJ1aTe B cpene Altium Designer
OCHOBHBIE JTaIbl KOHCTPYUPOBAHUS TIEYATHBIX [IpoBepounas pabota/Brenenue B cpeny Altium
NJI-2nk-2 + :
miaT Designer
Ymersb:
MIPOBOJIUTH CXEMOTEXHHUECKOE WupuBunyansubnii npoext/Co3aanne OMOINOTEKH
MOJIETTUPOBAaHUE U MOJEIUPOBAHNE W1 + CHUMBOJIa KOMIIOHEHTa B cpezie Altium Designer
. -lnk-1
[IEJIOCTHOCTH CHTHAJIOB B cpefe Altium
Designer
BBITIOJTHUTH IMOATOTOBKY K ITPOU3BOJICTBY WNupuBuayanbHbIi mpoekt/Co31aHne BHIXOJHBIX
MIPOEKTa NEYaTHOU IIJIaThl B cpeae Altium (haiisioB 11 MPOM3BOJICTBA B cpee Altium
Designer Designer
NJI-2rik-2 + +
NunuBuayansablit npoekT/Co3nanue
MPUHIUITHATIFHON CXEMBI H CXEMOTEXHHUYECKOE
MojenupoBaHue B cpeae Altium Designer
HE JIONYCTUTH U, TP HEOOXOAUMOCTH, NunuBuayansubiil npoekt/Co3iaHue OnbInoTeKu
yCTPaHUTh UCTOYHHUKH ITOMEX MEeYaTHOM TIIAThI I0CaI0YHOT0 MECTa KOMIIOHEHTa B cpeze Altium
Ha JTare e MPOCKTUPOBAHUS Designer
NJI-2rik-2 + . .
NunuBuayanbHbiit mpoekT/ TpaccupoBka neyaTHON
IJ1aThl ¥ MOJEJIMPOBAHUE IIEJIOCTHOCTH CUTHAJIOB
B cpene Altium Designer
MOJITOTOBUTHh KOHCTPYKTOPCKYIO NunusunyansHbiii npoekt/Iloaroroska
JOKYMEHTAIHUIO 110 pe3yJbTaTaM N-2nk-2 + | KOHCTPYKTOPCKOM IOKyMEHTaIMU B cpeae Altium

IMPOCKTUPOBAHU A

Designer
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

Dopma peanuzanuu: KoMneoTepHoe 3a/1aHue
1. IloaroroBka KOHCTPYKTOPCKOM JOKyMeHTauu B cpene Altium Designer (MunuBuayansHbii
MIPOCKT)
2. Co3ganne OMOIMOTEKH MTOCAI0YHOTO MECTa KOMIIOHEeHTa B cpene Altium Designer
(MaauBuyambHbIN TIPOSKT)
3. Co3nanue OMOIMOTEKH CHMBOJIa KOMITOHEHTaA B cpeae Altium Designer (MuanBuayansHbIi
MIPOCKT)
4. Coznanne BBIXOJHBIX (haMIIoB ISl MPOM3BOACTBA B cpene Altium Designer
(MunuBuyanbHBIA TPOEKT)
5. Co3anue NPUHIMIHAILHON CXEMBI M CXEMOTEXHUYECKOE MOJISIMPOBaHue B cpene Altium
Designer (MHauBuUyaabHBIA TPOEKT)
6. TpaccupoBka re4aTHOW TUTATHl © MOJICITUPOBAHUE IICIOCTHOCTH CUTHAJIOB B cpezie Altium
Designer (MHauBuUyaabHBIH TPOEKT)

Popma peanmzanuu: [TucemenHas pabora
1. Beenenue B cpeny Altium Designer (ITpoBepounas pabora)

bamibHO-peHTUHTOBas CTPYKTYpa AUCLUILIIMHBI SBISETCS MPUIOKEHUEM A.

4.2 TIIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHUIJINHE
Ixzamen (Cemecmp Ne3)

B numiom BeICTaBIsIETCS OIICHKA 32 3 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. 'onoBuupiHa, M. B. [IpoekTupoBaHue paguo3aeKTPOHHBIX CPEACTB HA OCHOBE COBPEMEHHBIX
MH(OPMaLIMOHHBIX TEXHOJIOTHH : yueOHOe mocobue Juist By30B 1o criennaibHoctu 210201
"IIpoexTHpoBaHNE U TEXHOJIOTHUS PAIHOAIEKTPOHHBIX cpeacTB", Hanmpasiaenus 210200
"IIpoexkTrpoBaHKE U TEXHOJIOT U 3JIEKTPOHHBIX cpeAcTB" / M. B. 'onoBunbiHa. — M. : UnTepHeT-
Yu-1 uadopm. texromnoruit : BUHOM. Jlaboparopus 3uanui, 2011. — 503 c. — (OcHOBBI
nH(pOpManMOHHBIX TexHoorui). — ISBN 978-5-9963-0463-9.;

2. Cyxononsckuii, B. FO. Altium Designer npoextupoBanue GpyHKIMOHATBHBIX y3710B POC Ha
MEeYaTHBIX IUIaTax : yueOHoe nmocobue s By30B 1o cneunanbHocTsaM: 210201 "[IpoexTupoBanue u
TEXHOJIOTHS paguo31eKTpoHHbIX cpeacTs” u 210202 "IIpoekTupoBaHue U TEXHOIOTHS dJIEKTPOHHO-
BBIYMCIIATENBHBIX cpeAcTB" HanpasiieHus 210200 "[IpoekTupoBaHye U TEXHOJIOTUS IEKTPOHHBIX
cpencts" / B. FO. Cyxononbsckuii. — CI16. : BXB-ITerepbypr, 2010. — 480 c. — (YuebHOe mocobue).
— ISBN 978-5-9775-0542-0.;
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3. Iluporoga, E. B. [IpoekTupoBanue u TEXHOJIOTHUS MEYATHBIX IIAT : Y4EOHHK JUIsl BY30B I10
HarpasjeHuto "TIpoekTUpOBaHKEe 1 TEXHOJIOTHS AIEKTPOHHBIX cpeAacTB® / E. B. [Tuporosa. — M. :
®opym : UHOPA-M, 2014. — 560 c. — (Beiciee obpazoBanue). — ISBN 5-8199-0138-X.;

4.T'. H. esitkos, . Y. Bonbxun- "[IpoektupoBanue neyatHeix y3i108 B ALTIUM DESIGNER",
N3znarensctBo: "HoBocuOMpCKHii rOCYyJapCTBEHHBIN TeXHnYeckuid ynusepcutet", HoBocubupcek,
2018 - (104 ¢.)

https://biblioclub.ru/index.php?page=book&id=576185.

5.2 JIuueH3MoHHO€e U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. CO "TIpomereit";

2. Office / Poccuiickuit makeT o(pUCHBIX MPOTpaMM;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Buneoxondepenuu (Maitna, Coepmxas, BK u ap);

5. Acrobat Reader.

5.3 UntepHeT-pecypchl, BKIKYas nNpodeccuoHaIbHble 6a3bl JAHHBIX U HH()OPMALMOHHO-

CIIpaBOYHbIC CUCTEMBbI:

1. 9BC Jlaus - https://e.lanbook.com/
2. Hayunas 3JiekTpoHHasi 6udamorexa - https://elibrary.ru/
3. ba3za nannbix Web of Science - http://webofscience.com/

4. ba3za nanHbix Scopus - http://www.scopus.com

5. Dnexkrponnas oudmoreka MOU (36 MOMH) - http://elib.mpei.ru/login.php
6. OTkpbITasi yHuBepcuTerckas nHgopmanuonnas cucrema «POCCHSA» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomeneHust Homep ayauropumn, OcHaenue
HANMEHOBaHHe
VYuebnsle aynutopun i | K-120, MamuHHbIH cepBep, KOHIULMOHED
MPOBEAEHUS JTEKIIHOHHBIX 3an MBI

3aHATUH U TEKYILLETO
KOHTPOJIS

A-400, YuebOnas
aynutopus "A"

napra, CTyJ, JOCKa MeJIOBasi, DKpaH
WHTEPaKTUBHBIN, KOJIOHKU 3BYKOBBIE,
MYJIbTUMEIUNHBIN IPOEKTOP, TOCKA
MapKepHasi, KOMIIIOTEP NEPCOHAIbHBIN

VY4eOHble ayAUTOpUH IS

b-318, Yuebnas

MapTa co CKaMbe, CTYJ, CTOJI MUCbMEHHBIM,

MPOBEICHUS ayJIUTOpHUs JIOCKa MeJIoBasl, J0CKa MapKepHasi,
MPAKTUYCCKUX 33H$[TPII>1, KOHAWLIUOHED
KP u KII
Y4eOHbIC ayUTOPHH TSI E-703/12, CTEIIIaX, CTOJ, CTYJI, BEIIATKA JJIST OJICHKIbI,
MIPOBEICHUS JlaGopatopus kad. KOMITBIOTEPHAS CETh C BBIXOZIOM B MIHTEpHET,
1ab0paTOPHBIX 3aHITHIA "OOPC" 1a0opaTOpHBI CTeH], 000pYyJ0BaHHE

CIEIUAN3UPOBAHHOE, KOMIIBIOTED
MepPCOHANbHBIN, IPUHTEP, KHUTH, YYEOHUKH,
mocobus

VY4eOHble ayAUTOpUH IS
MIPOBEACHUS
IIPOMEKYTOUHON
aTTecTaluu

K-120, MamuHHbBIH
3an MBI]

cepBep, KOHIUITHOHED

A-400, YuebOnas
aynurtopus "A"

mapTa, CTyJ, JOCKa MeJIoBasi, DKpaH
WHTEPaKTUBHBIN, KOJIOHKU 3BYKOBBIE,
MYJIbTUMEAUNHBIN IPOEKTOP, TOCKA
MapKepHasi, KOMIIbIOTEP I1EpCOHAJIbHBIN

ITomemenus s

E-420/4,

CTOJI MIPEToIaBaTessi, CTOJ, CTYJ, HIKad,
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CaMOCTOSITEILHOU
paboThI

KomnbrorepHo-
BBIYHCITUTENbHAS
nabopaTopus

BEHIAJIKA JUIS OACHKIBI, JOCKA MapKepHas,
KOMIIBIOTEP EPCOHAIBHBIN

ITomemntenus miis

E-703/8, Kabuner

Kpeciio pabouee, CTOI, CTYI, mKad 1is

KOHCYJIbTUPOBAHHMS COTPYAHUKOB Kad. | IOKYMEHTOB, CTOJ TUCbMEHHBIN, BEIIAIKA IS
"OOPC" OJEXKIbl, KOMIIBIOTEPHAs CETh C BBIXOJIOM B
HHTepHeT, KOMIIBIOTED NMEPCOHATBHBIMN,
MIPUHTEP, KHUTH, YYCOHHUKH, TOCOOUS
[Nomewmenus st E-704/14, o0opyoBaHue I SKCIIEPEMEHTOB, 3aMlacHbIC
XpaHeHus: 000pyIOBaHUS [Tomemenue xad. KOMIUICKTYIOIIUE I 000pYIOBaHUS
1 y9eOHOTO WHBEHTAPS "®OPC"
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

ABTOMaTI/IBaHI/I}I KOHCTPYHUPOBAHUA PAINOIJICKTPOHHBIX CPCIACTB

(Ha3BaHME AUCIMILIMHBI)
3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:

KM-1 Bsenenue B cpeay Altium Designer (IIpoBepounast pabota)

KM-2 Co3znanmne OubIMOTeKH cMMBOJIa KOMIIOHEHTa B cpene Altium Designer (MuauBuayaibHbII
MIPOCKT)

KM-3 Co3znanue 6ubImMoTeky mocaiouHoro Mecta KOMIIoOHeHTa B cpeze Altium Designer
(MaauBuyambHbINH TIPOSKT)

KM-4 Co3znanue NpUHITUITHAILHOM CXEMBI M CXEMOTEXHUYECKOE MOJISITMPOBaHUE B cpeie Altium
Designer (MHauBuyaabHBIA TPOEKT)

KM-5 TpaccupoBka re4aTHOM TUIAThl 1 MOJICITHPOBAHUE IIETIOCTHOCTH CUTHAJIOB B cpeje Altium
Designer (MHauBuyanbHBIA MPOEKT)

KM-6 Co3znanne BBIXOIHBIX (hailnoB miist mpousBoacTBa B cpene Altium Designer (MaauBuyanbHbIH
IIPOEKT)

KM-7 TloaroroBka KOHCTPYKTOPCKOM nokymMeHTanuu B cpene Altium Designer (MuauButyansHbli
IIPOEKT)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Nunexc KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep Pas e AMCIHIIHHEL KM: 1 2 3 4 5 6 7
paznena Henensa 3 5 8 11 12 14 15
KM:
Beenenue B cpeny Altium Designer.
1 Oco0eHHOCTH KOHCTPYHUPOBaHUS

INEYaTHBIX IIJIaT

Beenenue B cpeny Altium Designer.
11 Oco0GeHHOCTH KOHCTPYUPOBAHHUS +
NCYATHBIX TUIAT

Co3nanue OMOINOTEKN CUMBOJIA
komrionenta B CAITP Altium Designer

21 Co3snanne OMOIMOTEKHM CUMBOJIA +
' komrionenta B CAITP Altium Designer

Co3ganne OMOINOTEKHU IMOCATOUYHOTO
3 MecTa KOMITOHEeHTa B cpene Altium
Designer

Cosznanue OMOIHOTEKH ITOCATOYHOTO
3.1 MecTa KOMIIOHEHTa B cpeje Altium + +
Designer

Co31aHne NPUHIUITAAIBHON CXEMBI U
4 CXEMOTEXHUYECKOE MOJICTUPOBAHUE B
cpene Altium

Coztanne NpuHIMINAIBHON CXEMBI U
4.1 CXEMOTEXHHUYECKOE MOJICIIMPOBAHNE B + +
cpene Altium
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TpaccupoBKa neyaTHOM IJIAThI U
MOJICJIUPOBAHUE LIEJIOCTHOCTH CUTHAJIOB
B cpeae Altium Designer

5.1

TpaccupoBKa neyaTHOMU IUIATHI U
MOJICJIMPOBAHUE IIEJIOCTHOCTH CUTHAJIOB
B cpene Altium Designer

Co3nanne BIXOAHBIX (anIoB s
npoun3BoicTBa B cpene Altium Designer

6.1

Co3nanne BIXOAHBIX (arIoB s
npoun3BojcTBa B cpene Altium Designer

[ToaroroBka KOHCTPYKTOPCKOM
JokyMeHTauu B cpene Altium Designer

7.1

DopMUPOBaHUE KOHCTPYKTOPCKOM
JIOKYMEHTAIMU 0 pe3yIbTaTaM
POEKTUPOBAHMSI IEYATHOM TUIATHI

Bec KM, %:

10

15

15

15

15

15

15

15




