MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noaroroBku/cnenuaiabiocts: 11.04.01 Pagnorexuunka

HaumeHnoBaHune o0pa3oBaTejbHOI mporpaMMel: Paqnorexunyeckue MeTOAbI H YCTPoiicTBa (popMHUpOBaHUS 1
00padoTKU CUTHAJIOB

YpoBeHnb 00pa3oBaHusi: BbicUiee 00pa3oBaHMe - MAarucTpaTrypa

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
ABTOMATHU3ALIUA KOHCTPYHUPOBAHUS PAIMODJIEKTPOHHBIX

CPEJICTB

bJaok:

Baok 1 «/Iucuuniaunsl (MoxyJim)»

Yactb 00pa3oBaTebHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01.03.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 4,

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

3 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

3 cemecTp - 16 yacos;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

Kouncynbranuu

3 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

3 cemecTp - 93,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

BKJIIOYAS:
IIpoBepounas padora
NuanBuayaabHbIi IPOEKT

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

3 cemectp - 0,5 yaca;
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1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI
Heabr ocBoeHHMs AMCHUIUIMHBI. V3ydeHne NPHUHIMIIOB KOHCTPYMPOBAHHMS IEYATHBIX IUIAT U
CHCTEMBI aBTOMAaTH3UPOBAHHOTO NMPOEKTUPOBAHMSI MedyaTHBIX miat Altium Designer

33[{3‘11/1 AUCHHUITIMHbI

- UI3YUCHHUC IIPUHIUIIOB OIITUMAJILHOI'O PasMCIICHHUA KOMIIOHCHTOB U TPACCUPOBKU IICUYATHBIX

ILJ1aT;

- OCBOEHHE CUCTEMbI aBTOMAaTU3UPOBAHHOT'O MPOCKTUPOBAHUS MevyaTHbIX miaT Altium Designer
JUIS1 BO3MOYKHOCTH TIPOEKTHPOBAHUS U TIOATOTOBKH KOHCTPYKTOPCKOM JOKyMEHTAIMH NEYaTHBIX IUIAT.

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

Koa m HauMeHOBaHUe
KOMIEeTeHIINH

Kox 1 HamMeHOBaHHe
HHINKATOPA T0CTHUKEHH S
KOMIIeTEHIIUH

3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

ITK-1 CrnocobHOCTE
MIPOBOJIMTH UCCIICIOBAHUS B
HEJIAX COBEPIIICHCTBOBAHUS
PAIMOAICKTPOHHBIX
YCTPOMCTB

N/1-2nk-1 Beimoauser
MaTeMaTH4YeCKOe U
KOMITBIOTEPHOE
MOJICTTUPOBAHUE
PaIMO3IEKTPOHHBIX YCTPOUCTB
C EJBIO0 ONTUMHU3ALMH HX
apaMeTpoB

3HaThb.

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

YMETB:

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

[TIK-2 CniocoGHOCTh
pa3pabaThIBaTh U
MOJICPHU3UPOBATh
pazrodIEKTPOHHBIE
YCTpOMCTBA U OJIOKH

N-2nk-2 Ucnons3yer
Cpe/ICTBa KOMITBIOTEPHOTO
MOJICIIMPOBAHUS B LIEJISIX
MOJICpHU3ALUH U
COBEPILICHCTBOBAHUS
PaMO3IEKTPOHHBIX YCTPOUCTB
1 OJI0KOB

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

YMETh:

= BBIIIOJIHUTH HOI[FOTOBKy K HpOI/ISBOJICTBy
IPOeKTa MeYaTHO! TIaThl B cpene Altium
Designer;

- HC JOMMYyCTUTb U, IIpU HCO6XO,[[I/IMOCTI/I,
YCTpaHI/ITB NCTOYHUKHU ITOMECX HC‘IaTHOﬁ
IJIaThI HA 3TAll€ €€ IPOCKTUPOBAHUS;

- HOATOTOBUTEL KOHCTPYKTOPCKYIO
JAOKYMCHTAIHIO 110 pE3yJibTaTaM
MIPOCKTUPOBAHHUS.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOM mpodeccmoHambHON 00pa3oBaTeIbHON TMporpamme

PagunorexHudeckre MeToabl U ycTpoicTBa popmupoBaHus u oOpaboTku curnanos (mamee — OIIOII),
HampaBieHuss nmoarotoBkud 11.04.01 Pammorexnwka, ypoBeHb 0Opa3oBaHHS: BBHICIIEE OOpa3oBaHUE -

MarucTparypa.

Tpe6OBaHI/ISI K BXO/IHBIM 3HAHUAM U YMCHHAM:
- 3HAaTb OCHOBHBLIC MCTOABI KOMIIBIOTCPHOTI'O MOJACIUPOBAHUA U ITPOCKTUPOBAHUA PATUOIJICKTPOHHBIX

Cpe/CTB

- 3HaTh OCHOBHBIE HCTOYHUKH HAYYHO-TEXHUYECKONH MH(POPMALIUH 110 CUCTEMaM
ABTOMAaTU3UPOBAHHOIO MPOEKTUPOBAHUS PATHONIEKTPOHHBIX CPEICTB




- 3HATh METO/Ibl CO3JJaHUsl MATEMATUUYECKUX MOJIENIEH PaAO3JIEKTPOHHBIX CPEJICTB

- 3HATh OCHOBHBIE THITBI COBPEMEHHBIX PaIMOICKTPOHHBIX KOMIIOHEHTOB

- YMETh COCTaBUTH C MMOMOIIBIO CIICIUATM3UPOBAHHOTO MTPOTPAMMHOTO 00ECTICUCHUST KOMIUICKT
KOHCTPYKTOPCKOM TOKYMEHTAIIUH, COACPIKAITNN TPUHITUIHATBHYIO CXeMY U COOPOYHBIN YepTeK
YCTpOMCTBA

- YMETh COCTaBJIATh MaTeMaTudyeckue moaenu POC

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCHUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON 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 npoekra nedatHoil miatsl. Co3nanue Qaitna npuHIMnuanabHoi cxemsl. Hactpolika
ONUUHI JUCTa NMPUHLIMIUAIBHOW cxeMbl. /lo0aBiieHue KOMIIOHEHTa Ha NMPUHLIUIIHAIBHYIO CXEMY.
Boibop kommoHeHTa u3 TOTOBBIX Oubmuorek. Hactpoiika cBoiictB kommoHeHTa. CrocoOsbl
COEIMHEHUSI KOMIIOHEHTOB. ABTOMAaTHY€ECKasl IIEPEHyMepalis KOMIIOHEHTOB Ha IIPUHLAIINAIBHON
cxeMe. CXeMOTEeXHNYECKOe MOJIETTMPOBAHNUE.

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

Designer

5.1. TpaccupoBKa MeyaTHOM IUIATHI U MOJCIMPOBAHUE [IETIOCTHOCTH CUTHAJIOB B cpene 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 miarbl. OTIM4KMe CUTHAIBHBIX
CJIOEB OT CJIOE€B MHUTaHUA U 3emiu. JlobGaBieHne mpaBuil TPacCUPOBKHU. PydyHas u aBTOMaTH4eckas
TPaCCUPOBKU Ie4aTHOW IuiaThl. IIpoBepka BBINOIHEHUS IPABUII TPAaCCUPOBKU. MonenupoBaHue
LEJIOCTHOCTH CUTHAJIOB.

6. Cozoanue ebixoouvix aunos 05 npousgoocmea 6 cpede 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. Hamoxenue (ailioB MeXCOeAUHEHUNH U
CBEpJIOBKH. PetakTupoBaHue BHIXOIHBIX (PAiIoOB.

7. [loocomoska koHcmpykmopckou 0okymenmayuu 6 cpeoe Altium Designer

7.1. ®opMUpOBaHUE KOHCTPYKTOPCKOM JOKYMEHTALMHU 10 PE3yJIbTaTaM IPOEKTUPOBAHUS
II€YaTHOM IIAThI
[Mpunmunuansaas cxema. Coopounsiil ueprex. [lepedeHb KOMIIOHEHTOB.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. CXeMOTEeXHUYECKOE MOJIETUPOBAHHUE;
. Co3znianue OUOIMOTEKN CUMBOJIa KOMIIOHEHTA;
. Cozpanne OMOIMOTEKH MOCATOYHOI0 MECTA KOMIIOHEHTA;
. Co3llanue NpuHIUITHAIBHON CXEMBI;
. Co3ganue KOHCTPYKTOPCKOM JOKYMEHTAIIUH;
. TpaccupoBka ne4yaTHOM TLIATHI;
. MogenupoBaHue 11eJI0CTHOCTH CUTHAJIOB;
. Co3naHue BBIXOIHBIX (halJIOB;
. KoncrpynpoBanue nedatHbIxX miar.

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 medaTHOW TIaThl 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 00yUEHUs MO

Howmep paznena qucrumniauas (B

OneHouHOE CpE€ACTBO

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 N-2rx-1 + IJ1aThl U MOJEJIMPOBAHUE LIEJIOCTHOCTU CUTHAJIOB
KOMITOHCHTOB Ha NIEYaTHOM IIJ1aTe B cpene Altium Designer
OCHOBHBI€ 3Talbl KOHCTPYHPOBAHUS II€UYATHBIX [IpoBepounas pabota/Brenenue B cpeny Altium
NA-2mk-2 + .
miaT Designer
Ymersb:
IIPOBOJAUTH CXEMOTEXHUUECKOE WupuBunyansubnii npoext/Co3aanne OMOINOTEKH
MOJIETTUPOBAaHUE U MOJEIUPOBAHNE VJT-2 + CHUMBOJIa KOMIIOHEHTa B cpezie Altium Designer
) -21K-1
[IEJIOCTHOCTH CHTHAJIOB B cpefe Altium
Designer
IIOArOTOBUTH KOHCTPYKTOPCKYIO WupuBunayansuenii npoext/Iloaroroska
JOKYMEHTAIUIO TI0 pe3yJbTaTaM N-2nk-2 + | KOHCTPYKTOPCKO# TIOKyMeHTauuu B cpene Altium
MIPOEKTHPOBAHUS Designer
HE JIOIYCTUTh U, TPU HEOOXOIMMOCTH, WnpuBuayansHelil mpoext/Co3nanne Oubimoreku
YCTPAHUTh UCTOYHUKH MIOMEX NIEYaTHOU IJIaThI MOCaJ0YHOTO MECTa KOMITIOHEHTa B cpene Altium
Ha JTaIle €€ MPOEKTUPOBaHUS Designer
NJ-2nk-2 + . .
WunuBuayansHbii npoekT/ TpaccupoBka neyaTHON
IUTaThl U MOJEJIUPOBAHNUE LIEIOCTHOCTH CUTHAJIOB
B cpene Altium Designer
BBITIOJIHUTH NTOATOTOBKY K ITPOU3BOJICTBY WNnauBuayansHblil mpoext/Co3aaHne BBIXOAHBIX
MIPOEKTa MIEYaTHOM IJIaThl B cpeze Altium (haiisoB 11 MPOM3BOJICTBA B cpeze Altium
Designer Designer
N1-2nk-2 + + .
NunuBuayansublit npoext/Co3nanue
MPUHIMIIMAIBHON CXEMBI U CXEMOTEXHUYECKOE
MozenupoBanue B cpeae Altium 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 KOMITOHEHTa B cpeae Altium Designer (MuaauBugyansHbIi
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. TpaccupoBKka mevyaTHOH IUIATHl M MOJICITMPOBAHUE LIEITOCTHOCTH CUTHANIOB B cpene 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
"IIpoexkTrpoBaHME U TEXHOJIOTHS 3JIeKTPOHHBIX cpeAcTB" / M. B. 'onoBunbiHa . — M. : UaTepHET-
Yu-T uadopm. texaomnoruii : BUHOM. Jlaboparopus 3uanuit, 2011 . — 503 ¢. — (OcHOBBI
nH(GOPMAITMOHHBIX TexHoIorui) . - 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 "[IpoekTupoBaHue U TEXHOIOTHS dJIEKTPOHHO-
BBIYMCIIATENBHBIX cpeAcTB" HanpasiieHus 210200 "[IpoekTupoBaHye U TEXHOJIOTUS IEKTPOHHBIX
cpencts" / B. FO. Cyxononsckuii . — CII0. : BXB-IletepOypr, 2010 . — 480 c. — (Y4yeOHoe mocodue)
.- ISBN 978-5-9775-0542-0 .;
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3. Iluporoga, E. B. [IpoekTupoBanue u TEXHOJIOTH MEYATHBIX AT : Y4eOHHK ISl BY30B I10
HarpasieHuto "TIpoekTupoBaHKe 1 TEXHOJIOTHS AIeKTPoHHBIX cpeAcTB® / E. B. [Tuporosa . — M. :
®opym : UHOPA-M, 2014 . — 560 c. — (Beiciee obpazoBanue) . - ISBN 5-8199-0138-X .;

4.T'. H. estkos, . Y. Bonbxun- "[IpoektupoBanue neyatHbix y3;108 B ALTIUM DESIGNER",
N3znarensctBo: "HoBocuOMpCKHii rOCYyJapCTBEHHBIN TeXHnYeckuid ynusepcutet", HoBocubupcek,

2018 - (104 ¢.)

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

5.2 JIuueH3MoHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoOe odecneyeHue:

1. CHO "IIpomereit";

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 nNpodeccuoHaIbHbIe 6a3bl JAHHBIX H 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 naunbix 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 OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep ayauropun, OcHaenue
HAMMCHOBAaHUE
Y4eOHble ayAUTOpUN IS E-420/2, Yuebnas CTOJI IIPENOAABAaTENs, CTOJ, CTYJI,
MIPOBEACHUS JICKIIMOHHBIX nabopaTtopus BEIIajaKa s OASKIbI, JOCKA MEJIOBasd,
3aHATUH U TEKYILETO KOHCTPYMPOBAHUS U 71a00paTOPHBII CTEH], KOMITBIOTEP
KOHTPOJIS MIPOU3BOJICTBA TIePCOHAIBHBIN, TPUHTEDP, TEIEBU30P
paauoannaparypsl
K-120, MamuHHbIH 3a1 cepBep, KOHIULIMOHED
NBI]
Y4eOHble ayAUTOpUU IS E-420/2, Yuebnas CTOJI IIPENOAABATENs, CTOJ, CTYIL,
MIPOBEICHUS nabopaTtopus BEIIajaKa I OACKIbI, JOCKA MEJIOBasd,
MPaKTUYECKHUX 3aHATHH, KOHCTPYMPOBAHUS U 71a00paTOPHBII CTEH], KOMITBIOTEP
KP u KII MPOU3BOACTBA MEePCOHAIIbHBIN, PUHTEP, TEIEBU30P
paauoannaparypsl
2K-120, MammHHBIM 3a1 cepBep, KOHAUIMOHED
UBI],
VYyeOHbIC ayAUTOPUU IJIS E-420/2, Yuebnas CTOJI TIpENOo/aBaTeIsi, CTOJM, CTYII,
MIPOBEICHUS naboparopus BEIIaIKa I OASXKbI, JOCKA MEIIOBasd,
MIPOMEKYTOUHON KOHCTPYHPOBAHUS U 1ab0paTOPHBIN CTEHI, KOMITBIOTEP
aTTecTalllu MPOU3BOJICTBA MepCOHANIbHBIN, IPUHTEP, TEIEBU30P
paauoanmaparypbl

ITomemenus aias
CaMOCTOSITENIbHOM pabOThI

HTb-201, KomnerorepHslit
YUTAIBHBIN 371

CTOJI KOMIIBIOTEPHBIN, CTYJI, CTOJI
MACbMEHHBIN, BEIIAIKA JJIs1 OJEXKIbI,
KOMIIBIOTEPHAs CETh C BBIXOJOM B
HHTEepHEeT, KOMIIBIOTEP MEPCOHAIBHBIN,
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MPUHTEP, KOHTUIIMOHED

Ilomemmenust misa
KOHCYJIbTHPOBAHHMSI

E-420/7, JJabopaTtopust M-
BHUJICO

CTOJI MpenoaaBaTeisi, CTOJM, CTYII,
mkad, Bemaaka st OJIeXkIbI, JOCKa
MapKepHasi, TEJIEeBU30D

TTomerenust misa
XpaHeHus: 000pyIOBaHUS
U y4eOHOr0 MHBEHTapsI

E-704/14, ITomemenue kad.
"(DOPCH

000pyI0BaHUE IS SKCIIEPEMEHTOB,
3armacHbIe KOMILIEKTYIOIIHE IS
000pyTOBaHUS
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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 MOJICTHPOBAHUE IEIOCTHOCTH CUTHAJIOB B cpeze Altium
Designer (MHauBuyanbHBIA MPOEKT)

KM-6 Co3znanue BBIXOIHBIX (haitiioB ist mpou3BoacTBa B cpene Altium Designer (MnauBuyanbHbIH
IIPOEKT)

KM-7 TloaroroBka KOHCTPYKTOPCKOM nokymMeHTanuu B cpene Altium Designer (MuauBuyansHbIit
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




