MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA ITPOTPAMMA JTUCHUATUIMHBI
ABTOMATH3HPOBAHHOE NPOEKTHPOBAHHE YJIEKTPOHHBIX CPEICTB

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpasnenue noarorosku / crienuanbHOcTh: 11.03.03 KoncTpynpoBaHue ¥ TEXHOJIOTHSA 3JIEKTPOHHBIX
CpelcTB

Hampasnennocts (mpoduns) / cnemuanuzanus: I[IpoekTupoBaHHe W TEXHOJOTHS JIEKTPOHHO-
BbIYHCJIMTEIBHBIX CPEICTB

®dopma 0O0ydeHHS: OUHASA

@axkynbreT: PK®, PagnokoHcTpyKTOpCKH GaKyJIbTeT

Kadenpa: KYJIP, Kadenpa koncTpyupoBaHusi y3J10B U JeTajiell paguo3JeKTPOHHOM annapaTypbl
Kypc: 4

Cemectp: 7, 8

Y4eOusiii mnan Habopa 2018 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Buapl yueOHO A€SITEIBHOCTH 7 cemecTp 8 cemectp Bcero J2B107080%000
Jlexknuu 12 10 22 JacoB
JlaGopatopHble pabOThI 42 20 62 4acoB

3 | KoHTpoab caMOCTOSITETbHON PabOThI 0 4 4 4acoB
(KypcoBo#i IPOEKT / KypcoBasi paboTa)

4 | Bcero ayaqMTOpHBIX 3aHITUI 54 34 88 4acoB

5 | CamocTtosiTensHas pabora 54 38 92 4acoB

6 | Bcero (6e3 ax3aMeHa) 108 72 180 4acoB

7 | IloaroroBka M cmada dK3aMeHa 0 36 36 JacoB

8 | OOmmas TpyI0eMKOCTb 108 108 216 9acoB

3.0 3.0 6.0 3.E.

JuddepeHnmnpoBaHHbIi 3a4eT: 7 ceMeCTp
DK3aMeH: 8 ceMecTp
T YREQBAI IPOSKTHORYRE ORI PARRAR 1D LEMEST
Wudopmanust o Bragenblie:
OUO: [lenyriaHoB A.A.
HoisxkHOCTh: PekTop
Iara momamucauus: 20.12.2017 Tomck 2018
VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d

=)
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(i)ﬁlpbl
nporokot Ne 16 or «29 » 3 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (crienanbHOCTH) 11.03.03 KoHCTpyHpOBaHHE W TEXHOJIOTHS AJICKTPOHHBIX CPEJCTB, YTBEPKICH-
Horo 12.11.2015 roma, paccMoTpeHa u ompoOpena Ha 3aceganuu kageapst KUIP «  »

20 roma, mpotokois Ne

PazpaboTuuk:

noueHT kapeapsr KUTTP xadenpa
KUIIP 0. I1. Kobpun

3aBenyromuii odecrieunBaroen kag.
KUITP B. M. Kapabaun

Pabouast mporpaMma qUCHUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BhITyCKaromel kadenpoii:

Hexan PK®D . B. O3epkun
3aBenyromnuii BeITycKaroIen kag.

KVY]IP A. T Jlomuios
OKCIEPTHI:

JlonieHT Kadeapbl KOHCTPYUPOBAHHUS
Y3JI0B U IeTaJIei pasino3IeKTPOHHON
armaparypsl (KY/IP) C. A. Apruies

JlouieHT Kadeapsl KOHCTPYUPOBAHUS
U IIPOM3BO/ICTBA PAaUOAIIAPATYPHI
(KUIIP) H. H. Kpusun
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dopMupoBaHue MpodecCUOHANbHBIX KOMIIETEHIIMH, CBS3aHHBIX C HCIOJIb30BAaHHEM TEOpETHYE-
CKUX 3HAHMHA M NPAKTUYECKUX HABBIKOB BJIAJICHUS COBPEMEHHBIMU HWH(MOPMALMOHHBIMU TEXHOJIOTUSIMU
(1T) B obGnactu aBTOMaTU3UPOBAHHOTO MMPOEKTUPOBAHUS U TEXHOJIOTUHU ITpou3BojcTBa POC

1.2. 3ajaun AMCUMILINHBI

— 0000menne u yriyojieHne TEOPEeTHUECKUX M MPAKTHUYECKUX 3HAHWW B o0yiacTh MH(OpMaIm-
OHHBIX TEXHOJIOTUH ITpoekTupoBanus POC

—  U3y4YeHHE MPUHIUIOB CUCTEMHOTO MOJX0/a K aBTOMaTH3anuu npoekrupoanust POC, mo3so-
asonmx odecneunBars d3PPEKTUBHOCTh U KAYECTBO MIPOSKTUPYEMOI anmapaTyphbl

—  OCBOCHHE MPUHIUNOB (popMuUpoBaHUs WHPOPMALMOHHBIX MOJETICH BIUSHUS BHEIIHUX U BHY-
TPEHHHX AecTabunm3upyoumx (haxkropos, aeiicTByromux Ha POC B TeueHue KU3HEHHOTO IUKJIA, C Le-
JBI0 APTYMEHTHPOBAHHOTO aBTOMATH3UPOBAHHOTO MPOSKTHPOBAHUS X KOHCTPYKIIUI

— (opMHpOBaHUE Y CTYICHTOB MPAKTUYECKUX HABBIKOB BEJCHUS aBTOMATU3HPOBAHHOTO MPOECK-
tupoBanus POC Ha OCHOBE MPOrpECCUBHBIX TEXHUYECKUX U MPOTPAMMHBIX CPEJICTB C UCIOJIb30BAHUEM
COBPEMEHHOM 3JIEMEHTHOM 0a3bI

—  OBJAaJICHHE METOJaMH aBTOMATHU3HUPOBAHHOM Pa3pabOTKH KOHCTPYKTOPCKO-TEXHOJIOIMYECKON
JokyMeHTauu ¢ npumenenueM crangaproB ECKJI u apyroii coBpeMeHHON HOpMaTHUBHO-TEXHUYECKON U
CHPaBOYHOM JIOKYMEHTALUU

2. Mecto mucuuniuebl B ctpykrype OIIOII

JucuuninuHa « ABTOMaTU3UPOBAaHHOE MPOEKTUpPOBaHUE AEeKTpoHHbIX cpeactsy» (b1.B.O/I.11) ot-
HOCUTCS K 070Ky 1 (BapuaTHBHAs 4acTh).

[TpenmiecTByOUMMHI AUCUUIUITMHAMH, (POPMHUPYIOIIMMHU HavyajbHbIE 3HAHMS, SIBIAIOTCS: ABTOMa-
TU3UPOBAHHOE MPOEKTUPOBAHHE EKTPOHHBIX CpelacTB, VHXeHepHas M KommbloTepHas rpaduxa, WH-
dbopmatuka, Marepuanbl 1 KOMIOHEHTHI JIEKTPOHHBIX CPeICTB, OCHOBBI KOHCTPYHMPOBAHUS DJIEKTPOH-
HBIX CPEICTB, TeopeTHueCcKre OCHOBBI ANEKTPOTEXHUKHU, DU3NUECKNE OCHOBBI MUKPO- U HAHODJIEKTPOHH -
KH.

[Tocnenyromumn AUCUUITIMHAMY SIBISIFOTCS: ABTOMAaTU3MPOBAaHHOE ITPOEKTHPOBAHUE AJIEKTPOH-
HBIX CPEJICTB, YTpaBJIeHHE Kaue€CTBOM AJIEKTPOHHBIX CPEJICTB.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHHUIIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HaMpaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— OIIK-4 roTOBHOCTBIO IPUMEHSATH COBPEMEHHBIE CPEACTBA BBINOJHEHUS M PEAAKTUPOBAHUS
U300paKEHUN U YepTeKeH U MOJrOTOBKH KOHCTPYKTOPCKO-TEXHOJIOIMYECKON TOKYMEHTALINY;

— TIK-6 rOTOBHOCTBIO BBINOJHATH PACUET U MPOEKTUPOBAHUE JICTAJIEH, Y3JI0B U MOIYJICH 3JIEK-
TPOHHBIX CPEJICTB, B COOTBETCTBUU C TEXHUUECKUM 3aJaHUEM C UCIIOJIb30BAaHUEM CPEJICTB aBTOMAaTU3ALUH
IIPOEKTUPOBAHNS;

— TIK-7 criocoOHOCTBIO pa3palaThiBaTh MPOEKTHYIO W TEXHUYECKYIO JOKyMEHTAlHIo, 0hopM-
JSTh 3aKOHYEHHBIE IPOEKTHO-KOHCTPYKTOPCKUE paOOTHI;

B pe3ynbrate nzyueHust JUCUUIUIMHBL 00yJaroIUICs TODKEH:

— 3HATh OCHOBBI aBTOMAaTHU3allMU [IPOEKTHO-KOHCTPYKTOPCKON AEATEIbHOCTH, MaTEMaTHUECKUE
MOJIeSIM OOBEKTOB IPOEKTUPOBAHUS, METObI PEIIEHUs POEKTHBIX 3a/1a4 MeTo/ bl 3auThl POC oT pazHo-
00pa3HBIX BHEIIHUX M BHYTPEHHUX JECTAOMIN3UPYIOMHUX (PAKTOPOB (KIMMATUYECKUX, TEIUIOBBIX, MeXa-
HUYECKUX M JIp.) IIPU UX SKCIUTyaTalluH, TPAHCIIOPTUPOBAHUYU U XPAHEHUN KOHCTPYKTHUBHBIE MEPbI IIOBBI-
HIeHHs Haa&XHOCTU mMpokoro kinacca POC npu nectabmiin3upyrommx Bo3AEHCTBUAX METOAbI MaTeMaTH -
4ECKOr0 MOJEIIMPOBAHNUS IEKTPUUECKUX, TEIUIOBBIX M MEXaHUUECKHUX npoueccos B POC

— yYMeTh NPOEKTHPOBaTh C MOMOIIBIO KOMIIbIOTEPAa KOHCTPYKLUH AHAJIOTOBBIX M IU(PPOBBIX
YCTPOWCTB Ha OCHOBE JaHHBIX 00 WX (YHKIMOHAJIHHOM HA3HAUCHWH, NIEKTPUUECKUX Tapamerpax H
YCIOBHAX IKCIUTyaTallud HUCHOJb30BAaTh MaT€MaTUUYE€CKUE MOJENU U METOJbl Ul pelleHUs mpodeccHo-
HAJIBHBIX 33/1a4 aBTOMATH3UPOBAHHOW Pa3pa0OTKM KOHCTPYKIMK M TEXHOJIOTHH 3JIEKTPOHHBIX CPENCTB
NPEICTaBIATh TEXHUYECKUE PELICHUs C MCIIOIb30BAaHUEM CPEJICTB KOMIBIOTEPHOHN IpauKu U TreOMEeTpH-
YEeCKOro MOJEIMPOBaHUs ucnoib3oBarh ctannaptbl ECKJl u apyryro HOpMaTMBHO-TEXHUYECKYIO JTOKY-
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MEHTALMIO B MPOEKTHON AEATEIbHOCTH pa3padaThiBaTh KOHCTPYKTOPCKO-TEXHOJIOTHYECKYIO JOKYMEHTa-
LU0 C NTOMOIIBI0 MH()OPMAIIMOHHBIX TEXHOJIOTUH , IPUMEHATh MAIIMHHbBIE METO/bl pacyeTa MapamMeTpoB
JJIEMEHTOB U YCTPOMCTB;

— BJIaJeTh COBPECMECHHBIMH AINIapaTHBIMKU U IIPOIPAMMHBIMM CPEICTBAMU aBTOMATU3ALUN Pa3-
pabOTKM KOHCTPYKLUI M TEXHOJIOTUI MPOU3BOACTBA AIEKTPOHHBIX CPEJCTB COBPEMEHHBIMHU IPOTPAMM-
HBIMU CPEJICTBAMHU ITOATOTOBKH KOHCTPYKTOPCKO-TEXHOJIOTUYECKON JOKYMEHTALUH

4. O0beM IUCHHUILIMHBI U BUABI Y4eOHO# padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTABIISACT 6.0 3a4eTHBIX €AWHUIILI U MIPE/ICTABICHA B Ta0JIH -
ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTHHBI

Bunbl yueOHOI nesTebHOCTH Bcero gacos Cemectpsl
7 cemecTtp 8 cemectp

AynuaTopHbIe 3aHATHS (BCETO) 88 54 34
Jlexknuu 22 12 10
JlaGopartopHbie pabOThI 62 42 20
Kontpoins camocTosTensHOM paboTh! (KypcoBOn 4 0 4
MIPOEKT / KypcoBas paboTa)
CamocrosTenbHas paboTa (BCero) 92 54 38
OdopmiieHre 0T4eTOB 110 Ja00paTOPHBIM 52 19 33
pabotam
[IpopaboTka JIeKIIMOHHOTO MaTepHralia 8 5 3
Bcero (0e3 ax3amena) 180 108 72
IToaroroBka u caada dK3aMeHa 36 0 36
OO01mast Tpy1I0eMKOCTb, 4 216 108 108
3aueTHbie EquHAIIBL 6.0 3.0 3.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3zgesnl JUCHUIIMHELI 1 BUALI 3AHATHI
Pazgenbl AMCHMIUIMHBI U BUBI 3aHSATUN TTPUBEACHBI B Ta0mIe 5.1.
Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUN

~ L <
- :; =) :1*? § % E Er
. G By Q S 3 Sz
HazBanus pa3aenoB TUCHUIUIMHBL % a, 4 e, o 9 o 2
(9] . E . 2 g = O
= Lg 4 c% S o é E
= @) M @ 3 S
7 cemecTp
1 Beenenmne 2 0 0 1 3 OIIK-4, IIK-6,
I1K-7
2 OCHOBHBIE PUHITUIIBI U METOAOJIOTHS 4 0 0 1 5 OIIK-4, IIK-6,
npuMeHeHus UT npu npoextuposanuu ITK-7
POC
3 YT Ha paznuyHbIX dTanax MnpoeKTUpo- 2 4 0 2 8 OIIK-4, I1K-6,
BaHus POC I1K-7
4 ABTOMaTU3MPOBAHHOE MPOEKTUPOBAHHE 2 42 0 9 53 |OIIK-4, IIK-6,
KOHCTPYKLHM U TEXHOJIOTUYECKUX IIPO- [K-7
neccos POC
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5 UT npoexTupoBaHus JeTalieid U COOpOK 2 26 0 11 39 | OIIK-4, IIK-6,
xoHcTpykuuid POC ¢ nomousio CAITP IIK-7
Hroro 3a cemectp 12 72 0 24 108
8 cemecTp
6 [IpoexTrpoBaHNe N1€YATHBIX Y3JIOB C 4 8 6 29 41 | OIIK-4, IIK-6,
nomotpsro UT [TK-7
7 ObecrieueHre KauecTBa, HaIEKHOCTH U 4 4 4 12 | OIIK-4, TIK-6,
ontumunszanus POC [1K-7
8 OdopmMieHHEe KOHCTPYKTOPCKOH JTOKY- 2 8 3 13 | OIIK-4, IIK-6,
MeHTanuu ¢ nomoiso CAIIP [1IK-7
9 Kypcosas pabota 0 0 0 0
Hroro 3a cemectp 10 20 6 36 72
Hroro 22 92 6 60 180
5.2. Coaep:xanue pa3aejioB IUCHUILIUHBI (110 JIEKIIUSAM)
Copneprkanue pas3ienaoB TUCIUILINH (TIO0 JIEKIMSIM) IPUBEACHO B Tabmuiie 5.2.
Tabmura 5.2 — Coneprkanue pa3faenoB JUCIUIUIAH (10 JICKIHSIM)
3 z S
3 =
Z > 5
Ha3Banus pa3nenos Copneprkanue pas3ienoB TUCHUIUIMHBI (1O JEKIUSM) zF &5
o) E
= 2 3
e e g
= S
7 cemecTp
1 Beenenue ConepkaHue U 3a7ja4i Kypca, peKOMEHIAIINH 10 €ro 2 OIIK-4,
nzyuenno. Mupopmannonnsie TexHonoruu (MT) B [1K-6, TIK-
npodeccuoHaNbHOMN AeITeTbHOCTH HHKEHEPa-MPOeK- 7
tupoBika POC. TepMuHbI U OHATHUS, UCTIONb3Ye-
Mmblie ipu UT npoextupoBanun POC
Hroro
2 OcHoBHbIe npuHIMIGI ¥ | Opranuszanus npoexktupoBanus POC ¢ nomompro UT. 4 OIIK-4,
METOIOJIOTHUSI CucreMHbIl ogxoA K mpoektupoBanuto POC ¢ uc- T1IK-6, IIK-
npumeHenus UT npu M0JIb30BaHUEM HH(OPMAIIMOHHBIX TeXHONIOTUi. NH- 7
npoektupoBanuu POC ¢dopmarmonnsie CALS—texnonoruu nonaepxku POC
Ha BCEX dTanax *u3HeHHoro nukia. Craguu paspa-
OO0TKH KOHCTPYKTOPCKOM JOKYMEHTAIMH MPHU MPOEK-
TUpOBaHUU C noMouipro UT
Hroro
3 UT nHa pa3nuy4HbIX Knaccudukarms 3anaq npoeKTupoBaHusi, ux ¢popma- OIIK-4,
JTamnax MpoeKTUpOBaHUs |nu3anusi. Marematudeckue moaenu (MM) POC. Dra- I1K-6, ITK-
PoC IIbI Pa3BUTHS U KPATKasl XapaKTEPUCTUKA COBPEMEH- 7
Horo coctosinust CAITP paanosneKTpOHHBIX CPEACTB,
CUCTEM U KOMILJIEKCOB. KOMITJIEKCHBIE MHTEIIEKTY-
anpHbIe (MHTerpupoBanHbie) CAIIP. Cnenmanusupo-
BaHHble CAIIP 11 co3nanus cxeM 3JIeKTPUYECKUX
MPUHIMITHATBHBIX, MOICTUPOBAHUS X PaOOTHI,
MIPOEKTHUPOBAHUS TIEYaTHBIX I1J1AT, pa3MeIeHus nug-
pOBOM 3eKTpUUYecKoi cxeMbl B ycrporictBax [TJIMC.
[lepcriekTHBBI pa3BUTHUS aBTOMAaTU3UPOBAHHOTO
5
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IIPOCKTUPOBAHMA.

HUroro

4 ABTOMAaTU3UPOBAHHOE
MIPOEKTUPOBAHUE
KOHCTPYKLIMH U
TEXHOJIOTUYECKUX
nporeccoB POC

Pons UT B nponecce coznanust POC. YpoBHM npoek-
TUPOBAHUS — CUCTEMHBIN, (YHKIIMOHAIbHBIH,
KOHCTPYKTOPCKHI, TEXHOJIOTHUECKUM. TH-TTOBBIE
MIPOEKTHBIE MPOLEAYPHI ITpU poeKkTHpoBaHnn POC.
O6006meénnas meroauka rnpoektuposanus POC ¢ npu-
Menenuem UT. MadopmaiimonHas MoJesb MPOeKTa,
6a3bl nanHbIX (B/1), cucteMsl ynpasienus 6azamMu
nanHbix (CYB/), pacnpenenénnsie b/I. CpaBHUTEND-
HBIA 0030p OCHOBHBIX XapaKTEPUCTUK PA3ITUYHBIX TH-
MIOB COBPEMEHHBIX TEXHUUECKHUX cpeacTB. KoHnenmus
aBTOMaTH3UPOBaHHOTO paboyero mecta (APM)
npoektuposinka POC na 6aze [1K. 3anaun ynpasie-
HUS ¥ ONITUMU3ALIMU, METO/IbI UX PELICHMUSL.

Hroro

OIIK-4,
TIK-6, TIK-

5 UT npoextupoBanust
neTaneit u cOopok
koHcTpykumii POC ¢
nomotso CAITP

OcCHOBHBIE IPUHIUIIBI CO3AHNS 3CKU30B U TBEPJIO-
TeIBHBIX Mojiesiel aetaneit u coopok POC. OcobeH-
HOCTH MPOCKTHPOBAHMSI JIUTHIX, BRITOUYCHHBIX JIeTaICH
U Aetanei u3 nuctoBoro mMetamia. Co3naHue yepre-
xKel geraneld u cOopok. MeTonuka MpoeKTUPOBAHHUS
AIEKTPOHHBIX 0710K0B ¢ ucnoib3oBanuem CAIIP Solid
Works. [IpoekTrpoBaHue 31€KTPOKIYTOB. TemnoBsie
Y DIIEKTPOMarHuTHele pacuéthl. CBS3b C IPYTUMHU
CAITIP. OcobeHHOCTH TPEXMEPHOTO POSKTHPOBAHUS
y3n0B u neraineit POC B CAITP Komnac u MaBepTtop.

HUroro

OITK-4,
TK-6, TTK-

Hroro 3a cemectp

12

8 cemecTp

6 [IpoexTupoBaHue
IIeYaTHBIX Y3JI0B C
nomousro UT

Oco0eHHOCTH TPOEKTHPOBAHHUS [IEYAaTHBIX Y3JIOB C
nomortibio UT. BoaMoxkHOCTH U 0COOEHHOCTH UHTEP-
¢eiicoB paznuunbsix CAITP. Metomuka npoeKkTupoBa-
HHUS IeYaTHBIX y3710B B KoMIuiekcHbIX CAIIP P-CAD,
Altium Designer, OrCAD, DipTrace u np. Opranuza-
1us 1 BeneHne ouomotex DPD. Co3nanne yCIOBHBIX
rpadudeckux ob6o3HaueHuit PO, ycranoBka OPD Ha
MevaTHbIE TUIAThI U pa3pabOoTKa MOCa0UYHBIX MECT
OP3. Co3nanue xkomnonenToB POC. PazpaboTka cxem
ANEKTPUUECKUX MPUHIMIHUATBHBIX. J{nanorosoe pas-
Mmemenne DPD. Jluanorosasi u aBTomMaruyeckas Tpac-
CHUpPOBKa MTPOBOIHUKOB MeYaTHbIX Iiat. CBA3b ¢ apy-
rumu CATIP.

Htoro

OITK-4,
TK-6, TTK-

7 ObecrieueHne KauecTBa,
HaJEKHOCTH U
orntumm3sanusga POC

Kommnexec TPUAHA, (moacucrembr «c ACOHUKA-T»)
11 MozenupoBanus Ha IIK cranmonapHbIX U HecTa-
LIMOHAPHBIX TEIUIOBBIX MPOLECCOB, MTPOTEKAKOIIUX B
KOHCTPYKIHsIX POC (cToeuHble KOHCTPYKIUH, OJIOKH
C PEryJIIpHOU U HEPETYISIPHOM CTPYKTYpaMHu, Ievart-
HBI€ Y3JIbl, QYHKIIMOHAIbHBIE SYEHKH, MUKPOCOOPKH).
Kommiekc ACOHUKA-K st ynipaBnenust Haa&xHO-

OITK-4,
TK-6, TTK-
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CTBIO M3/IENINI1 HAa paHHUX JTamax MPOSKTHPOBAHUS,
M3TOTOBJICHUS, SKCIUTyaTalliy U YTHIU3AIluH. YHHUBEP-
callbHas NPOrpaMMHAas CHCTeMa KOHEYHO-3JIeMEHTHO-
ro aHann3za ANSYS ju1s perienust TMHEHHBIX U HENH-
HEWHBIX CTAIIMOHAPHBIX U HECTAIIMOHAPHBIX MPO-
CTPAHCTBEHHBIX 3a/1a4 MEXaHWKH KOHCTPYKIIUH, 3a/1a4
TeIrIonepeiaun ¥ Ter000MeHa, AIEKTPOJMHAMHUKH

Hroro 4
8 Odpopmnenue Oco0eHHOCTH aBTOMAaTU3UPOBAHHOTO O(hOpMIIEHUS 2 OIIK-4,
KOHCTPYKTOPCKOM KOHCTPYKTOPCKOM nokymeHTaunu POC B cooTBeT- I1K-6, ITK-
JIOKYMEHTAIUU ¢ ctBuu ¢ ECKJ] 7
nomouisto CAITP Hrtoro 7
Hroro 3a cemectp 10
Hroro 22

5.3. Paznenbl AUCHUILNIMHBI U MEKIUCIMIUIMHAPHbIE CBSI3H ¢ 00ecneYnBAKIIMMH (TpeabIy IuMH)
U obecneynBaeMbIMU (NOCJAEAYIONIUMHE) JUCHUNIIMHAMHA
Paznenbl qUCHUIIMHBL U MEXIUCIUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIUMHU (TIPEAbIAYIIUMU) U
obecreunBaeMbIMH (ITOCIETYIOMUMUI ) TUCIUTUTHHAMH MTPEICTAaBICHBI B Tabmie 5.3.
Tabmua 5.3 — Pa3aensl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne paznenoB qaHHOUM TUCIMIUIAHEL, 1711 KOTOPBIX HEOOXOIUMO U3YUCHHE
HauMeHOBaHHE IUCIIATUINH 00€ecIIeYnBaroInX U 00ECIIEUNBAEMBIX TUCIIATLINH

1 2 3 4 5 6 7 8 9

[IpenmecTByronme qUCUUILIHHBI

1 ABTOMaTH3UPOBAaHHOE
IIPOEKTUPOBAHUE DIIEKTPOH- + + + + + + + + +
HBIX CPEICTB

2 nxeHepHasi 1 KOMIIbIOTEP-

+ + + + +
Has rpaduka
3 Undopmaruka + + + + +
4 Marepunansl 1 KOMIOHEHTBI n n n n n
3JIEKTPOHHBIX CPEICTB

HOBBI KOHCT BaHUs

> OcHOBEI KOHCTPYHPOBa + + + + + + + + +
3JIEKTPOHHBIX CPEACTB
6 TeopeTnueckre OCHOBBI n . n
AIEKTPOTEXHUKHU
7 ®usnyeckrue OCHOBBI MU- n . "

KPO- U HAHOJ3JICKTPOHUKU

[Tocnenyromiye TUCHUTIITUHBI

1 ABTOMaTH3UPOBAaHHOE
MIPOCKTUPOBAHUE DIIEKTPOH- + + + + + + + + +
HBIX CPEICTB

2 VrpaBlieHHE KaueCTBOM
ANIEKTPOHHBIX CPEICTB

+ +

5.4. CooTBeTCTBHE KOMIIETEHIUIi, pOPMHUPYeMbIX TPU U3YYEeHUH TUCHMIIUHBI, 1 BUI10B 3aHATHI
CoOTBeTCTBHE KOMITETEHIMH, (OPMUPYEMBIX NPH W3yYEHUU IUCHUIUIMHBI, W BUAOB 3aHATHH
IpeJCTaBIeHO B Tabnuie 5.4.
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Tabmuma 5.4 — CoOTBETCTBUE KOMITETEHIUH, (POPMUPYEMBIX MIPH U3yUYECHUH TUCIUILTAHBI, U BUIOB 3aHS -
THH

Bunwl 3austuit

DOpMBI KOHTPOJIA

Cawm. pa0.

Kommerenimn
Jlex
Jlab. pad.

+ |KCP (KII/KP)

o
=
N
EAN
+
+
+

KonTposbHas pabota, Dk3a-
meH, KoHcnekT camonoro-
ToBKH, OTUeT 1o nabdopa-
TOpHOM padote, Onpoc Ha
3aHATHSX, 3alluTa Kypco-
BBIX TIPOEKTOB / KYPCOBBIX
pabor, Tect, OT4er no Kyp-
COBOMY IIPOEKTY / KypCOBOM
pabote, duddepenumpo-
BAHHBIN 3a4€T

ITK-6 + + + + KontposnpHas pabora, Jk3a-
MmeH, KoncnekT camonosro-
ToBKH, OTYeT 1o jabopa-
TopHOU pabore, Onpoc Ha
3aHATHUSX, 3alIUTa Kypco-
BBIX ITPOEKTOB / KypCOBBIX
pabort, Tect, OTueT mo Kyp-
COBOMY IPOEKTY / KypCcOBOM
pabore, Juddepenumpo-
BaHHBIN 3a4€T

ITK-7 + + + + KonTponbHas pabota, Jk3a-
meH, KoHcnekT camonoro-
ToBKH, OTUeT 1o nabopa-
TopHOU pabote, Onpoc Ha
3aHATHUSAX, 3alIUTa Kypco-
BBIX ITPOEKTOB / KypCOBBIX
pabor, Tect, Ot4er no Kyp-
COBOMY IIPOEKTY / KypCOBOM
pabote, Juddepenmupo-
BAHHBIN 3a4€T

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMu 00yYeHUs
He npenycmorpeno PVYIIL.

7. JlabopaTtopHbie padoThl
HaunmenoBanue naboparopHbix padoT npuBeaeHo B Tadbaune 7.1.
Tabmuna 7.1 — HammeHoBaHue 1a0OpaTOpHBIX padoT

HasBanus pa3nenos HaunmeHnoBanue nabopatopHbix paboT

TpynoeMKoCTb,
q
dopmupyembie
KOMIIETEHIIUU

7 cemecTp

n

3 UT nHa paznu4HbIX Brimonnenne yeptexeit kommonenToB POC B Solid OIIK-4,
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JTanax MpoeKTUPOBAHUS
POC

Works (koHTpoIBHOE 3a7aHUE)

HUroro

I1K-6, TIK-

4 ABTOMAaTU3UPOBAHHOE
MIPOEKTUPOBAHUE
KOHCTPYKLIMH U
TEXHOJIOTUYECKUX
nporeccoB POC

Cocrasnenne Texundeckoro 3aaanus (T3) Ha mpoek-
tupoBanue 010xka POC

KommnonoBka u pa3zpaboTka 001ero Buaa KOHCTPYK-
uuu POC

[Tpoextuposanue nureoit manenu POC B SolidWorks

[IpoexkTupoBanue Hecyiie KoHCTpykiuu POC B
SolidWorks

3HAKOMCTBO C CHCTEMOM ABTOMATU3UPOBAHHOT'O
IMPOCKTUPOBAHHUA IICYATHBIX ILJIAT

Opranuzanus 1 BefieHue oubmuorex PO

Co3anue yCIOBHBIX TpauecKuX 0003HAUCHUN
anexTpopa-anodnemeHTos (YI'O)

HpOCKTI/IpOBaHI/Ie OJICKTPUYCCKUX CXEM

HUroro

42

OIIK-4,
TIK-6, TIK-

5 UT npoexrupoBanus
netanei u cOOpok
koHcTpykumii POC ¢
nomouibto CAITP

Jetamu B SolidWorks

Co6opxku B SolidWorks

Yeprexu B SolidWorks

PucoBanue TpéxmepHbIx 3ckn30B B SolidWorks

Maccussl dnementoB B SolidWorks

OnemenTtsl “Ilo Tpaekropun” u “IloBepHyTh” B
SolidWorks

NN N RN

Pa3paborka kopnycoB POC u3 mcToBoro merasia B
SolidWorks

Hcnonp30BaHme CTaHIAPTHBIX KPENEKHBIX KOMITO-
HeHTOB B SolidWorks

Pa3paboTka nmocaso4HbIX MECT Ha ME€YaTHOM Ij1aTe
JUISI MOHTa)Ka KOHCTPYKTHUBHBIX JIEMEHTOB

[ToaroroBka komnoneHToB POC nist kypcoBoii pabo-
TBI

Htoro

26

OITK-4,
TK-6, TTK-

Hroro 3a cemectp

72

8 cemecTp

6 IIpoexTupoBanue
MEYaTHBIX Y3JI0B C
noMomso UT

JnanoroBoe pa3mMenieHue IeKTPOPaIu0’IEMEHTOB
Ha MIe4YaTHOM IuIaTe

Py‘IHaﬂ W UHTCPAKTHUBHAA TPACCUPOBKHU ITPOBOJHHUKOB
IICYaTHBIX I1J1aT

ABTOMaTHUeCcKas TpaCcCUPOBKa MPOBOJHUKOB IICUAT-
HBIX IIJIaT

Hroro

TMK-7,
OITK-4,
TK-6

7 ObecnieueHre KauyecTna,
HaAE&KHOCTHU U

Oo0ecnieueHue Ka4dcCTBa, HaJIEKHOCTHU U ONTUMH3AIUS
POC

OITK-4,
TIK-6, TTK-
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ontumuszanus POC Htoro 4 7
8 Odopmienue N3ydeHue cpeacTB aBTOMATU3UPOBAHHOTO O(hopMmIIe- OIIK-4,
KOHCTPYKTOPCKOU HUSI KOHCTPYKTOPCKO-TEXHOJIOTMYECKON JOKYMEHTA- [1K-6, I1K-
JIOKYMEHTAIUU C ouu 7
nomomsro CAITP Hroro 8
Hroro 3a cemectp 20
Hroro 92
8. IIpakTuyeckue 3aHATUSA (CEMUHAPBHI)
He npenycmorpeno PVYII.

9. CamocTtosiTes1bHasi padoTa
Bunasl camocTosiTenbHO paboThl, TPYIOEMKOCTh U (hOpMUpPYEMble KOMIIETEHIIUU MTPEICTABICHHI B

tabmune 9.1.
Ta6muia 9.1 — Buabl caMocTosTeIbHOM paboThl, TPYAOEMKOCTh M (hOpMUpPYEMble KOMIETEHIH
o @]
= Z
2 5 =
Bunnr camocTosTeILHON & > 0
HasBanus paznenos z = = DopMbI KOHTPOJIS
o (5] = O
padoTHI 8 s 2
=S 2 2
a e g
= S
7 cemecTp
1 Beenenue [IpopaboTka JTeKIIHOHHOTO 1 OIIK-4, |KoHCHEKT caMOIOAroTOB-
Marepualia IIK-6, ku, Onpoc Ha 3aHATHUIX,
2 OcHoBHbI€ puHIMILI U | [IpopaboTka JeKImoHHOTO 1 OIIK-4, |KoHCHekT caMOoInoaroToB-
METOIO0JIOTHS Marepuasa T1IK-6, ku, Onpoc Ha 3aHATUSIX,
npumenenus UT npu Htoro 1 IIK-7 Tect
npoektupoBanuu POC
3 UT na paznuyHbIX [IpopaboTka JIEKIIMOHHOTO 1 OIIK-4, |KoHCIEKT caMONoAroTOB-
JTanax NpoeKTUPOBaHUs | MaTepuaia [1K-6, ku, KonTponpHas pabora,
PoC OQOPMIICHHE OTHETOR T 1 [HK-7 Omnpoc Ha 3ansaTHsIX, Tect
nabopaTopHbIM paboTam
Htoro 2
4 AsromarusupoBanHoe |IIpopaboTka nekimoHHOTO 1 OIIK-4, |KoHCHeKT camoIoaroToB-
MPOEKTUPOBAHUE Marepuasa [1K-6, ku, Onpoc Ha 3aHATUSIX,
KOHCTPYKIIMH U OQOpPMIICHIE OTHETOB T g |HK-7 OT6‘ICT HE)r nabopaTtopHOU
TEXHOJIOTUYECKHUX TAGOPATOPHEIM PAGOTaM pabore, TecT
npotieccoB POC
HUtoro 9
5 UT npoextupoBanus IIpopaboTKa JIEKIUOHHOTO 1 I1K-7, KoHcnekt camonoaroros-
neTanei u cOopox Marepualia OIIK-4, |xu, Onpoc Ha 3aHATHUSX,
KOHCTpYKLH P [IK-6 TYET MO Ja00paTOPHOM
OHCTPYKIL CAH?)C ¢ OdopmieHre 0TYETOB T10 10 0 5 © E)f Goparopro
TIOMOIIIb T T
OMOTIBEO JabopaTOpHBIM paboTam pabote, 1ec
Hroro 11
Hroro 3a cemectp 24
8 cemecTp
6 IlpoexkTupoBanue [TpopaboTka JIEKITMOHHOTO 1 OIIK-4, |KoHCIEKT caMONoAroTOB-
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MEYaTHBIX Y3JIOB C Marepuasa [1K-6, ku, Onpoc Ha 3aHATUSIX,
nomoiupsto UT OQOpPMIICHIE OTHETOB 11O ag  |TIK-7 OT6‘ICT HE)r nabopaTtopHOU
J1abopaToOpHBIM paboTam papote, 1ect
Hroro 29
7 OGecnieuenue KauecTBa, |I[IpopaboTka JEKIIMOHHOTO 1 OIIK-4, |KoHCHEKT caMONoAroToB-
HaIEKHOCTU B Marepualia IIK-6, ku, Onpoc Ha 3aHATHSIX,
nrumusanus P [IK- TYET 110 J1aDOPaTOPHOU
0 saus PIC OdopmiieHre 0TYETOB T10 3 7 0 5 © E)f Goparopro
T T
J1abopaToOpHBIM paboTam pabote, 1ec
Utoro 4
8 Odopmienue [IpopaboTka TeKIHOHHOTO OIIK-4, |KoHCHEKT caMOnoAroToB-
KOHCTPYKTOPCKOM Marepuaia [1K-6, ku, Onpoc Ha 3aHATHSIX,
zLOKyMeHTaEIZI/II_[ (;) OQOpPMITCHIE OTIETOB 1O 2 [K-7 OT6‘ICT ch)" naboparopHou
TTOMOIITH T T
OMOTIIBIO nabopaTOpHBIM paboTam pabote, 1ec
Utoro 3
Hroro 3a cemectp 36
IToxroroBka m cimada »K3a- 36 OK3aMeH
MEHa
Hroro 96

10. KypcoBoii nmpoekT / KypcoBasi padota

TpynoeMKOCTh ayAIMTOPHBIX 3aHATUN U POpPMUpYyeMble KOMIETEHIIMH B paMKaX BBITIOJIHEHUS Kyp-

COBOTO MPOEKTa / KypcoBOM paboThl pencTaBiieHbl Tadmuie 10.1.

Ta6muma 10.1 — TpynoeMKoCTh ayIUTOPHBIX 3aHATUN U (OPMUPYEMbIe KOMIIETCHIIMY B PAMKaX BBITIOJIHE -
HUs KypCOBOTO MPOEKTa / KYpCOBOM pabOThI

v v s
= 2 =
3 = 5
Z > 5
HanmeHnoBaHue aymuTOPHBIX 3aHATUH s &5
© S 5
X g =
al e 2
= o
8 cemecTp

[TocranoBka 3anauu. Ber6op snemeHTHOM 6a3bl 1 popMupoBaHHe 6 OIIK-4, ITK-6,

oubmmorexu komroHeHToB CAIIP. [IpoekTupoBanue meyaTHoro ITK-7

y3i1a. Beimonnenue pacuéroB. OgopmiieHne KOHCTPYKTOPCKO-TEX-

HOJIOTMUYECKOM IOKyMEHTALIUH.

Hroro 3a cemectp 6

10.1. TembI KypCOBBIX IPOEKTOB / KYPCOBBIX padoT

[TpumepHas TeMaTuKa KypCOBBIX IPOEKTOB / KYpCOBBIX paloT:
— Hcroynuk nuraHus paspszia

—  YCTpOWCTBO TOKOBOW 3al{UThI

— IlynbT ynpaBiieHHs 2J€KTPONPUBOIOB

—  Perymatop 4acToThI 2J€KTPOABUraTENA

—  HcroyHMK nUuTaHUs CTAaOMIM3UPOBAHHBIN

— HcToyHMK nUTaHus KJIaaHOB

—  bnok nuTaHus 3NEKTPOLMKIIOB

— HM3meputens nznyueHus

—  KoppexkTop ko3¢ duipienra MOIIHOCTH

—  H3meputens MOyl KOMIUIEKCHOTO CONPOTHUBIICHHUS LIETIEN
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—  JluMupyeMblil ICTOYHUK TUTAHUS 17151 PUTOCBETUIIHHHKOB

— Pa3paborka 650Ka ynpaBiaeH!s MOLIHBIM CBETOAUOAHBIM CBETUIILHUKOM
— Maker naGopatopHo#t ycTaHOBKH 110 Kypcy MUY P

—  YCrpoicTBO At TEPMOTOKOBBIX UCIIBITAHUN CBETOAMOAHBIX U3ITy4eHUN
—  VMmnynbCcHBIN 070K MUTaHUS YCTPOMCTB

— Kontposnep 6ecKOMIEKTOPHOTO ABUraTeNs

— bnok nutaHus 11 CBETOIUAHOM JIAMITBI

— Paspabotka MHOroyHKIIMOHANIBHOTO ycuuuTens "Ipryc”

— KommytaTtop 1yt MHOrokananbHblx TDR-u3mepenuit

— Pa3pabotka npubopHOii MaHe I MOTOLUKIIA HA AIEKTPOIPUBO/IE

—  bnok ynpaneHus cucteMoil BOJOCHAOKEHUS

— becrnipoBoaHOE 3apsAHOE YCTPOMCTBO

— ABTOMaTHYECKHU BBIKIIIOUATENIb OBITOBOH ammaparypbl

—  YbTpa3BYKOBOW M3MEPUTENTh OKTAHOBOI'O YHUCIia OEH3MHA

— OxpanHoe ycTpoiicTBO Ha ocHoBe GSM

11. PeiiTunroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00yYAIOIIHXCS

11.1. banabHbIe OLIEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH TSI 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MaxkcuMaTbHBIH MaxkcuMaTbHBIH
DeMeHTHl y4eOHO 0aJut 3a nepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamnn 3a nepuon
NEeITENbHOCTH mexnay 2KT u na ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
7 cemecTp
KoncnexT camMmommoaroros- 4 4 4 12
KU
Kontponwshas paborta 10 10 20
Ormpoc Ha 3aHATUAX 1 1 1 3
OTuet no nmabopaTopHOii 20 20 25 65
pabore
Hroro makcumyM 3a nepu- 25 35 40 100
Oon
Hapacratomum urorom 25 60 100 100
8 cemectp
3anmTa KypcoBbIX ITPOEK- 30 30
TOB / KypCOBBIX paboOT
KoHcmiekT camomoaroros- 1 1 1 3
KU
Omnpoc Ha 3aHATHAX 1 1
Otuer o KypcoBoMy 1 1 2 4
MIPOEKTY / KypcoBoOi pabo-
TE
Otuet no nmabopaTopHOii 10 10 10 30
pabore
Hroro makcumyM 3a nepu- 13 13 44 70
Oon
OK3aMeH 30
12
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Hapacraromum utorom 13 26 70 100

11.2. IlepecyeTt 0a/1J10B B OLICHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6anIOB B OIEHKH 32 KOHTPOJIBHBIE TOUYKM TPEICTaBIeH B Tabmuue 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka

> 90% ot MakcuManbHON cyMMbI OamioB Ha naty KT 5

Ot 70% 1o 89% ot MmakcuMaabHOM CyMMBI OaiioB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasbHOUN cymMmbl OaiioB Ha Aaty KT 3
2

< 60% ot MakcuManbHOU cyMMbl O6astoB Ha aaty KT

11.3. [lepecyeT cymMMbI 0A/1JI0B B TPAAMIMOHHYI0O U MEKAYHAPOAHYIO OLIEHKY
[lepecuer cymMMbl 6aIOB B TPaJUIMOHHYIO M MEXIYHAPOIAHYIO OLIEHKY MPEACTABIEH B TaOmuIe
11.3.

Tabmuma 11.3 — IlepecueT cyMMbI 0aJIJI0B B TPAAUIIMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 6amios,

Onenka (I'OC) YUUTBIBAET YCIELIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTM4HO) (3a4TEHO) 90 - 100 A (OTIAHYHO)
85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TeHO) 75 - 84 C (xopor0)
70-74 D (ynoBieTBopuTensHO)
65 - 69

3 (yOOBJIETBOPHUTENHHO) (3aU4TEHO) 60 - 64 E (H0CpeAcTnentio)
2 (HEYROBIICTBOPHTENLHO) (1HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTieueHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. OcCHOBBI TNPOCKTUPOBAHUS DJIEKTPOHHBIX CPEIACTB [DNEKTpPOHHBIH pecypc]: YueOHOE
nocobue / B. I. Koznos, A. A. Yepnsimes, 0. II. Kobpun - 2012. 149 c. - Pexum nocryna:
https://edu.tusur.ru/publications/2783 (nara obpamenus: 18.07.2018).

2. OCHOBBI KOMITBPIOTEPHBIX TEXHOJIOTUN MPOCKTHUPOBAHUS PAIUOIEKTPOHHBIX CPEACTB [DIeK-
TpoHHBIA pecypc]: YueOnoe mocoome / HO. II. Kobpun - 2018. 56 c. - Pexum mgoctyma:
https://edu.tusur.ru/publications/7906 (mara o6pamenus: 18.07.2018).

3. JlonatkuH, A. IIpoekTpoBaHHE MEUYaTHBIX IUIAT B cucteme Altium Designer [DneKkTpoHHBIH
pecypc] [DnekrponHslil pecypce]: yuedHoe ocodue / A. Jlonatkua. — DieKTpoH. gaH. — Mocksa JIMK
IIpecc, 2017. — 554 c¢. - Pexum pnoctyma: https://e.lanbook.com/book/97334 (mara oOparmieHus:
18.07.2018).

12.2. lonosiHUTEIbHAS JIUTEPATYpPa

1. VBapos A.C. P-CAD. IIpoexTupoBaHu€ U KOHCTPYUPOBAHUE JIEKTPOHHBIX YCTPOUCTB. - M.:
«lopsiuas nunus-Tenekom», 2004. - 760 c. (Hanuuue B 6ndmuorexke TYCVYP - 42 3k3.)

2. Cremenko, B.b. P-CAD. TexHonorus npoekTupoBaHMs MeyaTHBIX IUIAT: YuebHoe mocobue
st By30B / B. b. Cremenko. - CI16.: BXB-IletepOypr, 2005. - 711 c. (manuuue B 6ubnuoreke TYCVYP -
20 93K3.)

3. Paspabotka m odopmieHHE KOHCTPYKTOPCKON JOKYMEHTAIUU PAIUO3IEKTPOHHOM ammapary-
pol: CpaBounuk / O.T. PomansrueBa, A.K. MBanosa, A.C. Kynukos u ap.; [lox pea. 3.T. PomanbrueBoii. —
M.; Paguo u cBsi3b, 1989. — 448 c. (Hanuumne B 6ubanoreke TYCVYP - 21 3k3.)

4. Pa3paboTka TEXHHYECKOro 3aJjaHUs U TEXHUYECKUX MpPEeJIoKeHUH Ha mpoektupoBanue POC
[OnexTpoHHBIH pecypc]: YuebHoe nocodue k KypcoBomy npoektupoBanuto / FO. I1. Kobpun - 2018. 94 c.
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- Pexxum noctyna: https://edu.tusur.ru/publications/7902 (nata obpamenus: 18.07.2018).

5. DnementHas 6a3a MEKTPOHHBIX KoMIOHEHTOB POC [DnexTpoHHbIi pecypc]: YdyebHoe moco-
O6ue k KkypcoBomy mnpoektupoBanuto / HO. II. Kobpun - 2018. 64 c. - Pexum pgocryna:
https://edu.tusur.ru/publications/7904 (nara obpamenus: 18.07.2018).

12.3. YueOHO-MeTOAUYECKHE MTOCO0OU

12.3.1. O0s3aTesibHbIE YUeOHO-MeTOAuYEeCKH e MO0CO0Us

1. HWudopmannoHHBIE TEXHOJOTHH MPOECKTUPOBAHUS PAIHOIEKTPOHHBIX CPEICTB [DIEKTPOH-
HBIN pecypc]: MeToanuecKkne yKa3aHus 1o KypCOBOMY U JUIUIOMHOMY npoektupoBanuto / Koopus 1O. I1.
- 2012. 140 c. - Pexxum pocryma: http://edu.tusur.ru/publications/2615 (mara obpamenus: 18.07.2018).

2. MHudopmarmonnsie TexHoNOruu npoektupoBanus POC [DnexTpoHHbId pecypc]: Meronuye-
CKHE YKa3zaHUsl MO0 caMocTosTenbHON pabore / Kobpun 1O. II. - 2013. 9 c. - Pexum pocryna:
http://edu.tusur.ru/publications/2946 (nara obpamenus: 18.07.2018).

3. Altium Designer. SolidWorks. Yacte 1. Pa3zpaboTka 31eMeHTHON 0a3bl [DIEKTPOHHBINA pe-
cypc]: COOpHUK MpaKTUYECKUX 3aJaHUi 10 MPOEKTUPOBaHUIO nevyaTtHbiX y3110B POC / O3epkun /1. B. -
2012. 66 c. - Pexxum goctyma: http://edu.tusur.ru/publications/1556 (nata oopamenwus: 18.07.2018).

4. Altium Designer. SolidWorks. YacTts 2. CXeMOTEeXHUYECKOE MPOSKTUPOBAHUE [ DIEKTPOHHBIH
pecypc]: COOpHUK MPaKTHYECKHUX 3aJIlaHUi TI0 MPOCKTHPOBAHMIO TiedaTHBIX y3710B POC / O3epkun /1. B. -
2012. 50 c. - Pexxum pocryna: http://edu.tusur.ru/publications/1554 (nata o6pamenus: 18.07.2018).

5. Altium Designer. SolidWorks. Yacte 3. Tomomoruueckoe MpoeKTUpOBaHUE [DIIEKTPOHHBIN
pecypc]: COOpHUK NPAKTHYECKUX 3aJIaHUI TI0 MPOSKTUPOBAHUIO revaTHbIX y310B POC / O3epkun 1. B. -
2012. 95 c. - Pexxum goctyma: http://edu.tusur.ru/publications/1558 (nata oopamenwus: 18.07.2018).

6. 3HAKOMCTBO C CHCTEMOM aBTOMAaTHU3UPOBAHHOTO MPOEKTHpOBaHUs MeyaTHbIX miatr P-CAD
[OnexTponHBIN pecypc]: Metoauyeckue yka3aHus K JlabopatopHoil padore mo aucuuruinne «Muadopma-
IIMOHHBIE TeXHONOTUU MpoektupoBanuss POCy» / Kobpun 10. II. - 2012. 28 c¢. - Pexum pgoctyma:
http://edu.tusur.ru/publications/2614 (mara obpamenus: 18.07.2018).

7. Opranuzanus 1 BeeHrue 0uoimoTek paaunodnemeHToB B P-CAD [DnextponHslii pecypce]: Me-
TOMYECKHUE yKa3aHus K JabopaTtopHoi padote mo aucuuiuinHe « MHpopManMoHHbIe TEXHOIOTHH MPOEK-
tupoBanust POCy» / Kobpun 0. I1. - 2012. 31 c. - Pexxum noctyma: http://edu.tusur.ru/publications/2612
(mata obpamenwus: 18.07.2018).

8. Coszmanue ycinoBHBIX Ipaduueckux o003HaYeHUH paanodsieMeHToB B P-CAD [DnekTpoHHBIN
pecypc]: Meroauueckue ykazanus K jgabopatopHoi pabdore mo nucrurummae « MHpopManmoHHbIe TEXHO-
gorun npoektupoBanuss POC» / Kobopun F1O. II. - 2012. 60 c¢. - Pexum nocryma:
http://edu.tusur.ru/publications/2611 (zata obpamenus: 18.07.2018).

9. Pa3zpabotka mocago4YHbIX MECT Ui MOHTa)ka KOHCTPYKTUBHBIX 2JIEMEHTOB Ha I€YaTHOM Ij1aTe
B P-CAD [OnexTpoHHblii pecypc|: Meroauueckue yka3zaHus K J1abopaTopHO# paboTe MO JAUCIMILIUHE
«udopmanronnsie TexHomoruu mpoekTupoBanus POCy» / Kobpun 0. I1. - 2012. 83 c. - Pexxum nocry-
na: http://edu.tusur.ru/publications/2610 (mxara oopamenus: 18.07.2018).

10. ®opmupoBanue komrnoHeHTOB POC ¢ momompio gucnerdepa Oubmmorek P-CAD Library
Executive [OnekTpoHHbIH pecypc]: Meroauueckue yka3zaHUsl K JIaDOpaTOpHO# paboTe Mo TUCIUILINHE
«udopmanronnsie TexHomoruu npoektupoBanus POCy» / Kobpun 0. I1. - 2012. 35 c. - Pexxum nocry-
na: http://edu.tusur.ru/publications/2609 (nara oopamenus: 18.07.2018).

11. Co3znanue anekTpudeckux cxeM rpaduaeckum pegaktopom P-CAD Schematic [DnekTpoHHBIM
pecypc]: Meroauueckue ykazanus K jgabopatopHoi pabdore mo nucrurummae « MHpopManmoHHbIe TEXHO-
gorun npoektupoBanuss POC» / Kobopun 1O. II. - 2012. 46 c¢. - Pexum nocryma:
http://edu.tusur.ru/publications/2608 (mara oopamenus: 18.07.2018).

12. JInanmoroBoe pa3MelleHue eKkTpopaanodieMeHToB B P-CAD [DnekTponHslil pecypc]|: Mero-
JIMYECKUe yKa3aHus K j1abopaTtopHoii padore no nucuuruinae « HpopMaoHHbIe TEXHOIOTHU MTPOSKTH -
poBanusi POC» / Koopun FO. I1. - 2012. 48 c. - Pexxum nmoctyma: http://edu.tusur.ru/publications/2607
(mata obpamenwus: 18.07.2018).

13. Py4yHas u uHTEepakTUBHas TPACCHUPOBKU MPOBOAHUKOB IeuyaTHbiX miat B P-CAD [Dnektpon-
HBII pecypc]: Meroauueckne yka3zaHusi K jabopatopHoil padore mo muctumuinHe «MHbopManmoHHbie
TexHojorun mnpoektupoBanuss POC» / Koopun 1O. II. - 2012. 51 c. - Pexum npocryna:
http://edu.tusur.ru/publications/2606 (mara oopamenus: 18.07.2018).

14. ABTOMaTHuecKas TPAcCCUPOBKA MPOBOJHUKOB nedaTHbiX IwuiaT B P-CAD [DnexTtpoHHBIN pe-
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cypc]: Metoanueckue ykazaHus K JabopaTopHoii padote no auctuminae «MHpopMalnoHHbIe TEXHONO-
run  mpoektupoBanms POC» / Kobpun 0. II. - 2012. 36 <c¢. - Pexum pgocryna:
http://edu.tusur.ru/publications/2605 (nara ob6pamienus: 18.07.2018).

15. OcCHOBBI 3pTOHOMUKH U JU3alHA PATUOICKTPOHHBIX CPEACTB OBITOBOTO Ha3HAUYEHUsS [DIeK-
TpoHHBI pecypc]: Yuebnoe mnocobume / KommakoB A. K. - 2012. 200 c. - Pexum pocryna:
http://edu.tusur.ru/publications/1112 (nara oopamenus: 18.07.2018).

16. Pacyer TONIIMHBI BIAro3aliuTHBIX NOKpbITUN netaneid POC [OnexTponnsiit pecype]: Mero-
JTUYECKOe TTocoOre /TSl BRIMIOJTHEHUS nTpakTuyeckoro 3anatus / KonmakoB A. K. - 2012. 11 c. - Pexxum no-
ctyna: http://edu.tusur.ru/publications/1040 (nara o6pamenus: 18.07.2018).

17. Pacyet coOCcTBeHHO# YacTOThl TeyaTtHoTo y3na POC [DnexkTponHblid pecypc]: Meroauueckoe
nocobue Uit BBIMOMHEHUs Npaktuueckoro 3anatusi / KonmakoB A. K. - 2012. 4 c¢. - Pexum poctyna:
http://edu.tusur.ru/publications/1043 (mara obpamenus: 18.07.2018).

18. Bribop u pacuer cucremsl amopTtuszanuu 6moka POC [DnekrponHslit pecypc]: Meroauueckoe
nocobue A BeIMOMHEHUsT npakTudeckoro 3aHsaTus / KonmakoB A. K. - 2012. 11 c. - Pexum moctyma:
http://edu.tusur.ru/publications/1045 (nara o6pamienus: 18.07.2018).

19. Pacuét TeruoBoro pexuma 6oka POC [DnexTpoHHBINA pecypc]: MeToaudeckoe mocodue st
BBIMOJIHEHHU TpakTHueckoro 3ansatus / KommakoB A. K. - 2012. 8 c. - Pexum pocryma:
http://edu.tusur.ru/publications/1044 (mara obpamenus: 18.07.2018).

20. OmpeneneHre MaccorabapuTHBIX IMoKa3arenel KoHCTpyKimu 6moka POC [DnexTpoHHBIi pe-
cypc]: Meronndeckoe mocoOue Jijist BRITTOJIHSHHsI TipakTudeckoro 3ausatus / Konnakos A. K. - 2012. 6 c. -
Pexxum noctyna: http://edu.tusur.ru/publications/1046 (nara o6pamenus: 18.07.2018).

21. XymoKeCTBEHHO — KOHCTPYKTOpPCKas pa3paboTka JIMIIEBOW IMaHEIHd pPagruo3JeKTPOHHOTO
yCTpoHcTBa [DIeKTpOHHBIH pecype]: Meroauueckoe mocodue Nmo BHITOIHEHUIO PAKTHYECKOTO 3aHATHS /
KonmakoB A. K. - 2009. 19 c. - Pexxum noctyna: http://edu.tusur.ru/publications/1175 (mata obpamenus:
18.07.2018).

22. OcHOBHI Au3aifHa ¥ KOMITO3HMIIMM B TEXHUKE [DIEKTpOHHBIN pecypc]: YueOHOoe mocobue /
Konmakos A. K. - 2012. 97 c. - Pexxum goctyma: http://edu.tusur.ru/publications/1270 (mara oGpamieHus:
18.07.2018).

23. 3naxkomctBo ¢ CAIIP Altium Designer [DnexTponHsbIi pecypc]: Meronuueckue ykazaHUs K
nabopatopHoit  padore / FO. II. Kobpum - 2018. 23 c¢. - Pexum pgocryna:
https://edu.tusur.ru/publications/7905 (nata obpamenus: 18.07.2018).

24. Opraamsanus 1 BeaeHue oudnmorek B Altium Designer [DnekTpoHHBIN pecype]: MeTomuye-
CKHMe YyKazaHusi K JsaboparopHoit pabore / HO. II. Kobpun - 2018. 28 c. - Pexum pocryna:
https://edu.tusur.ru/publications/7903 (nara obpamenus: 18.07.2018).

25. ®opmupoBaHUe 3IEMEHTHOH 0a3bl mpoekra meyatHoro yszna POC [DnexktpoHHbIH pecypc]:
Metonuveckue ykazanusi kK saboparopuoit padore / FO. I1. Kobpun - 2018. 25 c. - Pexxum mgoctyma:
https://edu.tusur.ru/publications/7967 (nata obpamenus: 18.07.2018).

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUECKUE MaTepHallbl AJIsi CAMOCTOSTENILHON M ayAUTOPHOW paboOThl 00ydaroIuXcs
W3 YUCIa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAIHMJIOB MIPEIOCTABIAIOTCS B (hOpMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBbS U BOCTIPUATHUS HHPOPMAITHIH.

JLJist M1 ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JlJ1st I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmnmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou opme.

12.4. IIpodeccuonasibHbie 6a3bl JAHHBIX U HH(GOPMAILIMOHHBIE CTIPABOYHBbIE CHCTEMbI
1. ba3bl naHHBIX, JOCTYI K KOTOpbIM odopmiieH oubanorekoit TYCYPa B Tekymuii MOMEHT Bpe-
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MeHH. CITUCOK JIOCTYIHBIX 0a3 JaHHBIX CM. 1O ccbuike: https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE O0ecneyeHue TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoe
ol0ecreueHue

13.1. O6uue TpedGOBaHMS K MATEPHAJBHO-TEXHUYECKOMY H IIPOrPAMMHOMY 00ecrie4YeHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus 3aHSATUH JICKITMOHHOTO TUTIA, TPYIIOBBIX U MHIWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI ¥ MIPOMEKYTOYHOW aTTECTAI[UU HCITONIB3YeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TI0-
CaJIOYHBIX MeCT He MeHee 22-24, 006opyIoBaHHAs JOCKOM M CTaHAApTHOH y4ueOHOI mebenbro. MMeroTces
JIEMOHCTPAIIMOHHOE 000pPYIOBAaHUE U Y4eOHO-HATIIAIHBIE TTOCOOMsI, 00€CTIEUNBAOIINE TEMATHUECKUE HJI-
JIOCTPAIIMHU 10 JIEKIIMOHHBIM pa3JielaM TUCIUTUINHEI.

13.1.2. MaTepuajibHO-TeXHUYECKOE U TPOrPaMMHOe o0ecrneyeHue 1J1sl JJadoOpaTOPpHbIX padoT

JlaGoparopusi aBTOMaTU3UPOBAaHHOTO NpoekTupoBanus / Jlaboparopus ['TIO

yueOHas ayuTopus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMA, yueOHas ayIUTOpUs [Tl IPOBE -
JICHUS 3aHSATUI MPAKTUICCKOTO THITA, y4eOHAast ayTUTOPUS JIJIsl IPOBEICHUS 3aHATHN 1a00paTOPHOTO THIIA,
yueOHas ayTUTOpHsI AJIsl TPOBEJACHUSI 3aHATHI CEMUHAPCKOTO TUIIA, TOMEIIEHHE ISl KypCOBOTO MPOEKTHU -
poBaHUs (BBIMOJIHEHUS KYPCOBBIX padOT), MOMEIIEHUE ISl TPOBEICHUS TPYIIIOBBIX U WHIMBHIYATbHBIX
KOHCYNbTAIIU{, MTOMEIIEHUE ISl TPOBECHHS TEKYILEro KOHTPOJIS U MPOMEXYTOYHOM aTTecTalluu, mome-
[ICHHUE TSI CAMOCTOSTEIBHON paOOoThI

634050, Tomckast o6mactb, T. Tomck, JleanHa npocrekT, 1. 40, 403 ay.

Onucanune uMeroIerocs 000py10BaHUs:

- Cepgep Ha 6aze kommbroTepa Intel Pentium;

- PaGoune crannmu Ha 6aze kommbrotepa Intel Core (12 mi.);

- MapkepHas 10cKa;

- DKpaH JyIs IPOEKTOpa Ha TOJICTABKE,

- Mynstumeauitneiii npoektop TOSHIBA;

- TeneBuzop-monutop SAMSUNG;

- KommuiexT cnenuann3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenoaBarens.

[IporpamMmMHoOe obecrieueHue:

- 7-Zip

— ANSYS AIM Student

— Acrobat Reader

— Altium Designer

— Google Chrome

— MicroCAP

— Microsoft Office

— Microsoft Windows

— Mozilla Firefox

— OpenOftice

13.1.3. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne Il CAMOCTOSITe IbHON padoThl
Jns camocTosTeNnbHOM paboThl HCTONB3YIOTCA yueOHbIE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJI0KEHHBIE 10 a/Ipecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, r. Tomck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, T. Tomck, Bepimmanna ynuma, 1. 74, 207 aya.

CocTtaB 060pyI0BaHMS:
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- yueOHasi MmeOerb;

- komnetoTepsl kinacca He Hike [IDBM INTEL Celeron D336 2.81T. - 5 miT.;

- KOMIBIOTEPHI MOJIKIIOUYEeHBI K ceTu «/HTepHeT» U 00eCreynBaroT JOCTYI B AJIEKTPOHHYIO HH-
(dhopManMOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecredeHre TUCUMIIIMHBI JIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH 370POBbS U MHBAJIHMIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEIACTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa MPEIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U PYTUX TEXHUUYECKUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENoIaBaHus 11 00yJaronIXcs
C MHBAJIMIHOCTBIO, MOPTATUBHON MHIYKIITMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylIeHUEM cllyxa, 000pylIoBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPETyCMOTPEHO UCIIOJIb30BaHUE B
JCKIIMOHHBIX U y4eOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HAIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPpU MOMOILY BUACOYBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0Oy4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO almapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOMCTBA BBOAA MH(OPMAIIUU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/miepe-
naun yuyeOHOM MHPOpPMaH B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB M METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIIETCHITUI MCTIOJB3YIOTCS OIIEHOYHbBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIe 3a7aHUA

1) K kxakoii mpobiemMe OTHOCUTCS OIpe/ielIeHHe OCHOBHBIX XapaKTEPUCTUK CUCTEMbI IIPU HEKOTO-
poit BIOpaHHO# ((puKcupoBaHHOI) CTpyKTYpe?

a) npoOieMa CUHTE3a

b) nmpoGiema aHanmza

2) K kakoii nmpoOiiemMe OTHOCUTCS BBIOOp UKcCiia YPOBHEW U MOJCUCTEM (MepapXusi CUCTEMBI)?

a) mpobjeMa CHHTe3a

b) nmpoGnema aHanmza

3) K xakomy BuAy MOACUCTEM OTHOCSTCS IMOJICHCTEMBI TPACCHPOBKM COEAMHEHHH B IMEYaTHBIX
rarax?

a) 00CITY>KUBAIOIINE MOJCUCTEMbI

b) MpOEKTUPYIOIIHE MOACUCTEMBI

4) K xakoMy BHIY MOJICUCTEM OTHOCSTCS IOJCUCTEMBI pa3pabOTKU U COMPOBOXKICHHS MPOTPaMM -
Horo obecniedenuss CASE (Computer Aided Software Engineering)?

a) 00CITY>)KUBAIOIINE MOJCUCTEMbI

b) MpOEKTUPYIOIIHE MOACUCTEMBI

5) K kakoMy BH]ly MOJICUCTEM OTHOCSITCS MOJICHCTEMbI U3TOTOBJIEHUS! KOHCTPYKTOPCKON JOKYMEH -
TaIliM U CXEMOTEXHUYECKOro aHann3a?

a) 00CITY>)KUBAIOIINE MOJCUCTEMbI
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b) nmpoekTupyroIre NoJCHCTEMbI

6) Kakyro mamuHHYI0 rpaduky cieayeT HCIONb30BaTh AJS PEHIeHHs 3a/lad MPOEKTUPOBAHUS
KOHCTPYKLIMH?

a) MTHTEPAKTUBHYIO MAITUHHYIO TpaduKy

b) makerHyro 06paboTKy rpaduueckoit HHGopMaIK

7) Kakas rpaduueckas cucreMa JOJKHA MCHOJIb30BAThCA JIs1 OOPMIICHUS TEXHUYECKOH JOKY-
MEHTaIUN?

a) CTeIHaTN3UPOBaHHBIC TPAPUICCKUE CUCTEMBI

b) crucTembl 001Iero Ha3HAUCHUS

8) Kakas rpaduyeckas cuctema J0HKHA UCIIOJIB30BAThCs A1 OopopMiIeHHS TpapuIeCcKUX 3aBUCH -
mocteit POC?

a) CTeIHaTN3UPOBaHHBIC TPAPUICCKUE CUCTEMBI

b) crucTeMbl 001Iero Ha3HAUCHUS

9) Kakue moixoipl HEOOXOIUMBI [Tl pEIICHUS 3a/1a4 TPACCUPOBKU COCTMHEHHUM MEXKIy JIeMEeHTa -
MH?

a) BHEJPCHHE CYIIECTBYIOIIETO MPOTPAMMHOT0 00€CTICUCHUS

b) mocTpoeHue MaTeMaTUYECKUX MOJIETICH

) pa3paboTKa COOTBETCTBYIOIIUX MPOTPaMM

d) pa3paboTka aaropuTMOB

10) Kakue moaxoapl HEOOXOMMMBI I PEIICHUS 33134 Pa3MEIICHUS AJIEMEHTOB AJICKTPUUECKON
CXEMBI TOCJIE TOT0, KaK 33a/auya KOMIIOHOBKH YK€ peleHa’?

a) BHEAPCHHE CYIIECTBYIOIIETO MPOTPAMMHOT0 00€CTICUCHHUS

b) pa3zpaboTka anropuTMoB

C) MOCTPOEHUE MaTeMaTHYECKUX MoJieieit

d) pazpaboTka COOTBETCTBYIOIIMX MPOTPaMM

11) B pe3ynbTaTe npoBeneHUs] HAyYHO-HCCIEA0BAaTEIbCKUX padOT co3aHa JOKYMEHTAlus IS pe-
[ICHUS 33/1a491 TpaccUpoBKHU. K Kakol CUCTEMe OTHOCUTCS MOydeHHAas! JOKYMEHTAIH?

a) SCM-cucrema (yrnpaBJIeHHE IIETIOYKAMHU TTOCTABOK)

b) PDM-cuctema (ynpasieHue NPOSKTHBIMU TaHHBIMH )

¢) CAD-cuctema (KOHCTPYKTOPCKOE MPOSKTUPOBAHUE)

d) CAM-cuctema (TeXHOIOTHYECKAs! TOJrOTOBKA IPOU3BOJICTBA)

e) CAE-cucrema (pyHKIITMOHAIBHOE MMPOEKTHPOBAHUE)

12) meem HabOp KOHCTPYKTOPCKOM JTOKyMeHTauuu Ha mpudop. Kakoe u3 onpenenenuit noHATHS
"uadopmarusa" HanboIee TOYHO COOTBETCTBYET UMEIOMICHCS TOKYMEHTAITUHN ?

a) "undopmanus - CBeIeHMs, TIepeaaBacMble OTHUMHU JIFOIBMU APYTUM JIOASM YCTHBIM, MUCHMEH -
HBIM WJIH KaKUM-HUOYb apyrum criocodom” (BCD)

b) "uHpopmanus ecTb BCe CBEACHUS, ABISAIOMINECS 00BEKTOM XpaHEHHMS, Tepeladull U Mpeodpaso-
BaHUA"

¢) "uHdopmanus ABIIETCA OJHON U3 (pyHIaAMEHTaIbHBIX CYLTHOCTEH OKpyXaromero Hac Mupa" 4,
"uHopMaIus ABIACTCS OJHUM M3 OCHOBHBIX YHUBEPCATIBHBIX CBOMCTB MaTepuu"

d) "undopmanus ecTb OTpaskeHHE peaabHOro Mupa"

13) Kakue nepudepuiinpie ycTpoicTBa HEOOXOMUMBI IS POSKTUPOBAHUS OJTHOCIIOWHBIX IeYaT-
HBIX TUIaT?

a) rpaduuecKuii mporeccop

b) rpapuueckas PC

¢) rpaduyYeCcKHe aanTephl

14) Kakue nepudepuiiHple yCTpoiicTBa HEOOXOIUMBI JUIsl TPOSKTUPOBAHUS KapKaCHBIX TpEXMep-
HBIX HU300paKeHHI?

a) rpapuueckas PC

b) rpaduyeckue aganteps

¢) rpaduueckuii mpoieccop

15) Kakoit Bug n300pakeHuit HeoO0XoauM 1715t opOPMIICHUS YePTEKEH?

a) BBICOKOKAYeCTBEHHbIE YepHO-0eTIble H300paKeHUs

b) nBeTHBIC WK ABYMEPHBIC H300paKEHUS
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C) MPOEKIUS TPEXMEPHBIX H300paKeHUH ¢ 3aKpallliBaHHEM OBEPXHOCTEH

d) mpoekuun pearuCTUYHBIX TPEXMEPHBIX H300paKEHHUM ¢ y4€TOM OTpakaTeNbHBIX XapaKTepH-
CTHK IOBEPXHOCTEH 0OBEKTOB U (HOPMUPOBAHHUEM CBETOTEHEH

€) KapKacHble TPEXMEpHbIE MPOEKIMU KOHCTPYKTOPCKUX YepTEKel ICKU30B C yhajeHHueM u 0e3
yIAJICHUST HEBUANMBIX TUHUI

16) Pemenue kakoit 3amaun npoektupoBanusi POC motpedyeTcs A1 MOBBIIICHUS TPOIIEHTA BBIXO-
Jla TOTHBIX (T.€. yMEHbIIIeHHE Opaka) mpuOopoB?

a) co3nanne HOBbIX POC

b) cymiecTBeHHas MOJCPHU3AIIHS

C) YacTU4Has MojiepHu3aIus cymectBytomeid POC

17) Pemenne kakoit 3agaun npoektupoBanusi POC nmorpeOyeTcst mocie BHECEHUs CYIIECTBEHHBIX
W3MEHEHHUH B KOHCTPYKIIHIO pubopa?

a) coznanue HoBeIX POC

b) cymiecTBeHHass MOJACPHU3AIUS

C) YacTU4Has MojiepHu3aIus cymectBytomeid POC

d) Pemenue kakoii 3amaun npoektupoBanusi POC motpedyercs mociie BHECEHUS U3MEHEHUH B TEX -
HOJIOTHIO?

€) YacTh4yHas MojepHu3aIus cymectBytomeid POC

f) cozmanne HoBbIX POC

g) cyliecTBEHHasi MOAEpHU3aLUs

18) Uto npezacrapisieT co0o0ii cucTeMa aBTOMaTU3upoBaHHOTO npoektupoBanus (CAIIP)?

1. cpeacTBO aBTOMaTH3AIMK IPOCKTUPOBAHUS

2. cucrema JIeITeIbHOCTH JIFO/IEH 110 MPOESKTUPOBAHUIO OOBEKTOB

19) BubpoycToiuuBOCTS - 3TO:

a) 1. cnocoOHOCTh KOHCTPYKIIMKA HOPMAJIbHO (P)YHKIIMOHUPOBATh B YCIOBUSAX BO3JeicTBUS BHOpa-
U1

b) 2. ciocoOHOCTh KOHCTPYKIIMH MPOTUBOICHCTBOBATh M YCTPAHITh BUOPAITUIO

¢) 3. cmocOOHOCTh YCTOWYMBO (DYHKIIMOHUPOBATH B YCIOBHUSIX MIEPEMEHHBIX KOJICOAHMI

20) BuGponpouHOCTS - 3TO:

a) 1. cmocoOHOCTh KOHCTPYKITUH BBIICPKUBATH BUOPAITHIO

b) 2. cocoOHOCTh KOHCTPYKIIMA HOPMAJIBHO (PYHKITMOHUPOBATH MIOCJIE YCTPAaHEHUsI BUOpauu

¢) 3. crmocoOHOCTh KOHCTPYKITUU TIPOTUBOCTOSITH Pa3pyIIaroIeMy BO3ICHCTBUIO BUOpaAIIUn

21) 'aibBaHOXUMUYECKUN METOA IPUMEHSIETCS IS

a) 1, mony4eHus nepexoAHbIX OTBEPCTHH B MEYATHBIX IIaTax

b) 2, noxy4eHus: MeTaNIM3UPOBAHHBIX OTBEPCTUH B MEYATHBIX TUIATaxX

) 3, OJIy4eHHs OTBEPCTUI C 36HKOBKON

22) JIBycTOpOHHME I1€YaTHBIE IJ1aThl PEKOMEHAYETCS UCIOIb30BaTh JJIS:

a) 1. cBepXOBICTPOACUCTBYIOMIUX CUCTEM

b) 2. co3maHus YaCTUYHOTO FKPAHUPOBAHUS JTMHUU

¢) 3, hbopMupoBaHUE TUHUH CBS3H BHICOKOTO Ka4eCTBa

23) KoHCTpyKIIMYM NIEYaTaroT MJ1aThl ONIPEAEIIAIOTCS:

a) 1, TeXHOJIOTHEH ee U3TOTOBJICHHUS

b) 2, ee Tomoyoruei

¢) 3, TpaccupOBKOH

24) Mexanu3m paboThl MATHUTOCTATUYECKOTO DKPaHA:

a) 1. 3akirovaeTcs B HIIyHTUPOBAHUH CUJIOBBIX JIMHUI CTaTUYECKOTO MOJIS

b) 2. 3akitouaeTcs B IIYHTUPOBAHUH CHIJIOBBIX JTUHUIA MarHUTHOTO IOJIS

¢) 3. 3aKiIrovaeTcs B IIYHTUPOBAHUH Mapa3sUTHBIX CBS3EH

25) MHorocnoiHple Ne4aTHbIE IUIaThl PEKOMEHAYETCS MCIIOJIb30BATh JIJIS:

a) 1, OBICTPOICHCTBYIONTUX M CBEPXOBICTPOICHCTBYIOIINX YCTPOUCTB

b) 2, OBICTPOJCHCTBYIONINX YCTPOICTB

¢) 3, moKanu3aus 3JIeKTPOMArHUTHOTO OIS

26) OneHka KOHCTPYKIUH anmaparypsl - 3TO:

a) 1. 3HaueHune nmapameTpa KOHCTPYKIIMH, KOTOPBI OTBeYaeT TPEOOBAHUSAM TEXHUYECKOTO 3aJaHUS
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b) 2. nensiii Habop MapamMeTpoB, IPU KOTOPOM JOOBIBAIOTCS] ONTUMAJIbHbIE PEIICHUS

¢) 3, mosy4eHue 3aJaHHOTO 3HaYEeHHUsI ONTUMHU3ALNH

27) OcHOBHOE TpeOOBaHUE K DKPaHY:

a) 1. MakcuManpHas TONIIUHA

b) 2. MakcuMabHas POBOJUMOCTD

¢) 3. makcuMainbHas 3QPEKTUBHOCTD

28) OreuectBennbM ctangaptoM ['OCT P 53429-2009 npenycmaTpuBaeTcsi  KJIACCOB TOYHO-
CTH (TUIOTHOCTH PUCYHKA) TIEYaTHOM TIIATHI.

a) 4eThbIpe

b) nsaTh

C) IIeCTh

d) cemp

29) OHOCTOPOHHUE MEYaTHBIE 1Tl PEKOMEHYETCSl UCIIOIb30BaTh JUIS:

a) hopMHUpOBaHUE KAaYECTBEHHBIX JTUHUHN CBS3H

b) popmupoBanue TUHUH CBSI3U

C) CBEPXOBICTPOICHCTBYIOIITUX CUCTEM

30) [TaccuBHBIE KOMIOHEHTHI JUIsI TIOBEPXHOCTHOTO MOHTAaKa M3rOTABIUBAIOTCA B ABYX MoAU(DU-
Kalusx:

a) B BUJIC IWUIMHJPA U B BUJC YUTIa

b) KopmycHbIE U OECKOPITyCHBIC

C) C aKCHATBHBIMU U PaJHaIbHBIMU BBIBOJIAMU

31) IlpenensHBIN pa3Mep CTOPOHBI MEYaTHOW TIaThl AobkeH ObITh He Oomee (TOCT P 53429-
2009):

a) 100 mm

b) 350 Mmm

¢) 6onee 350 MM

32) PazpaboTka KpuTepHueB KOHCTPYKIMH (YOPMHUPYETCS H3:

a) MapameTpoB, M0 KOTOPHIM BEAETCS OLIEHKA KOHCTPYKLIUN

b) 3a71a4 ONTUMHU3ALHH

C) pelIeHus 3a/1a4 JOCTHKEHHSI MUHUMHU3allMK 3HAYSHUS TapaMeTpOB

33) Tepmun «BepuduKaLus) 03HAYACT:

a) MOCTPOEHHUE TIOJTHON MOJIENIN KOHCTPYKIIMU

b) KOHCTPYKTOpPCKasi peaan3anus CXeMbl

C) yCcTaHOBJIEHHE PabOTOCTIOCOOHOCTH

34) Toronoruueckoe MPOEKTUPOBAHUE pACCMAaTPUBACTCS KaK KOMIUIEKC BOIIPOCOB:

a) CUHTE3 KOHCTPYKIIMH - UHTEPAKTUBHAS ONTUMU3ALMS - JOKYMEHTALIHS

b) KOppEeKTHUPOBKA PEIICHU - BepUPHUKALNSA - CEPTUDUKAIIHS

C) MPOEKTUPOBAHHE - U3TOTOBJICHHUE - KOHTPOJIb

35) Tomonornueckoe NPOSKTUPOBAHUE BKIIIOYAET TPH (POPMaTM30BaHHBIX B3aUMOCBSI3aHHBIX 3a7a-
Yu:

a) pa3OueHue - pa3MeIleHUe - TPACCUPOBKa

b) cxema - KOMIIOHOBKA - TPACCHPOBKA

C) Teopus - KPUTEPHUH - 3a]1a4u

36) Ha kakom stamne npoektupoBanus POC HEoOX0omuMo perieHne 3a1a9i ONTUMHU3AIUN POBOI-
HBIX U TICYaTHBIX COCTMHEHUN?

a) GyHKITMOHAIHHOE MPOEKTUPOBAHUE

b) cucreMoTeXHUYECKOE MTPOEKTUPOBAHNE

C) TEXHOJIOTMUYecKast MOAr0TOBKa MPOU3BOJICTBA

d) KOHCTPYKTOpPCKOE MPOEKTUPOBAHHUE

37) Ha kakom sTane npoektupoBanus POC ocymiecTBiseTcs BEIOOP 3JIEMEHTHOM 0a3bl M DJIEKTPH -
YEeCKOM CXEMBbI IPOSKTUPYEMOTO U3/1eNHs?

a) TEXHOJIOTMUYecKasl MOAr0TOBKa IMPOU3BOJICTBA

b) cucreMoTeXHUYECKOE MTPOEKTUPOBAHNE

¢) GYyHKITMOHATBHOE MMPOEKTUPOBAHUE
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d) KOHCTPYKTOpPCKOE MPOEKTUPOBAHHUE

38) Ha kako# cramuy OCYIIECTBISIETCS pa3pab0TKa MaTeMaTHYECKOH MOJETH IS YIpaBICHUS
TEXHOJIOTMYECKHUM IIPOLIECCOM NP NpoeKTupoBanuu POC?

a) TeXHOJIOTUSI U3TOTOBJICHUS ¥ UCIIBITAHUS CITPOCKTUPOBAHHOTO 00BEKTA (OMBITHOTO 00pasiia WiH
NapTHH), BHECEHUS! KOPPEKIUH (TIPU HEOOXOJMMOCTH)

b) paGounii mpoexT

C) HAay4HO-HCCIIe0BaTeIbCcKast paboTra

d) TeXHUYECKU TTPOCKT

€) TEXHUYECKOE 3aJ[aHNe Ha MIPOEKTHPYEMbI OOBEKT

39) Ha xakoii cTaanu BeIIaéTCs OKOHYATEIbHAS KOHCTPYKTOPCKAs JOKYMEHTAIHSI TIPU TTPOSKTUPO-
Banuu POC?

a) TEXHUYECKHUH MPOEKT

b) pabounii mpoexT

C) TEXHOJIOTHSI U3TOTOBJICHUS U UCIIBITAHUS CITPOCKTUPOBAHHOTO 00BEKTA (OMBITHOTO 00pasIia Win
HapTHH), BHECEHUS! KOPPEKIUH (TIPU HEOOXOMMOCTH)

d) TexHuveckoe 3aaHNE HA MPOEKTUPYEMbI OOBEKT

€) Hay4HO-HCCIIeIoBaTeIbCcKast pabora

40) Ha kako#i cTaguu OCYIIECTBIISICTCS MMOMCK aHAJIOTOB NP NIpoekTrpoBanuu POC?

a) TEXHUYECKOE 3aJ[aHNe Ha MIPOEKTHPYEMbI OOBEKT

b) paGounii mpoexT

C) TEXHUUYECKHUH ITPOEKT

d) TeXHOJIOTHS U3TOTOBJICHUS U UCTIBITAHUS CIIPOCKTHPOBAHHOTO 00BEKTa (OMBITHOTO 00pa3Iia Win
NapTHH), BHECEHUS! KOPPEKIUH (TIPU HEOOXOMMOCTH)

€) Hay4HO-HCCIIeI0BaTeIbCKast paboTa

41) Ha xakom stane npoektapoBanusi POC onpenenstorcss pUHIMIEI €€ paboThI?

a) GyHKIITMOHAIHHOE MPOEKTUPOBAHUE

b) cucreMoTeXHUYECKOE MTPOEKTUPOBAHNE

C) TEXHOJIOTMUYecKast MOAr0TOBKa IMPOU3BOJICTBA

d) KOHCTPYKTOpPCKOE MPOEKTUPOBAHHE

42) Ha xakoit craauu npoektupoBanusi POC HeoOXonuMo MpoBeaeHHE HAYYHO-UCCIEA0BATEIh-
CKuX pabot?

a) 9CKU3HOE MPOEKTUPOBAHUE

b) npeaBapuTeIbHOE MPOSKTUPOBAHHE

C) TEXHUYECKOE NMPOCKTHUPOBAHHE

43) Ha kakoii cragun npoektupoBanus POC co3naéres skcnepuMeHTaIbHbIN 00pa3el] MpoeKTupy-
€MOTr0 U3aeius’?

a) TEXHUYECKOE MIPOEKTUPOBAHNE

b) 3cKU3HOE MTPOCKTUPOBAHKE

C) MpeaBapUTEIbHOE POCKTUPOBAHHE

44) Ha xakoii cranuu mpoektupoBanusi POC BO3MOXHO MaKCHMaJIBHOE HCITOJIb30BAaHUE KOMITBIO -
Tepa?

a) MpeIBapUTENIbHOE MMPOSKTUPOBAHHE

b) SCKH3HOE POEKTUPOBAHHE

C) TEXHUYECKOE MPOCKTHUPOBAHHE

45) Pa3paboTana JOKyMEHTAIH Ul IPOSKTHPOBAHUS TEXHOJIOTHYeckoro Mapuipyra. K xaxoit cu-
CTeME OTHOCUTCSA MOJTyuyeHHas JOKyMeHTauus?

a) PDM-cuctema (ynpaBieHHe IPOESKTHBIMH JTAHHBIMH)

b) SCM-cucrema (ymnpaieHre 1IeMOYKaMH TTOCTaBOK)

¢) CAE-cucrema ((pyHKIIMOHAIBHOE TPOSKTUPOBAHNUE)

d) CAD-cucrema (KOHCTPYKTOPCKOE TTPOCKTUPOBAHHE)

e) CAM-cucrema (T€XHOJIOTHYECKAs MOATOTOBKA MPOU3BOJICTBA)

46) Pemaercs 3a1a4a KOMIIOHOBKH JJIEKTPUUECKON CXeMBI. [Ipr 3TOM KOMITOHOBKA OCYIIIECTBIISIET -
cs "cHu3y-BBepX', T. €. MPOU3BOJAUTCSA OOBEIUHEHUE AIIEMEHTOB Ka)KJOTO CIEAYIOLIETO YPOBHS M3 3Jie-
MEHTOB 0oJiee HU3KOro ypoBHs. Kakoi MeTos HeoOX0omuM JTsl TAaKoro repexoa’?
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a) arperupoBaHue

b) abcTpakius

C) JCKOMIO3UIIHS

47) DneKTpoMarHuTHasi COBMECTUMOCTb - JTO:

a) CIOCOOHOCTD amnmaparypbl HE CO3/1aBaTh HE JIOIYCTUMBIX TIOMEX JIPYTUM yCTPOHCTBaM

b) criocoOHOCTH ammaparypbl YBEIUUHUBATh UyBCTBUTEIBHOCTh IIPU BO3JACHCTBUM PA3IUYHBIX I10-
nen

C) CIOCOOHOCTH ammapaTypbl (YHKIIMOHUPOBATh COTNIACHO TpeOoBaHUsM TY OJIHOBPEMEHHO C
JPYTUMH YCTPOUCTBAMU B PEaJIbHOM 3JEKTPOMarHUTHON 0OCTaHOBKE.

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

1) ABromarusupoBaHHoe mnpoekTupoBaHue (All), kak TEXHOJOrHs MPOEKTHO-KOHCTPYKTOPCKON
nestenbHocTU. [enu AL

2) Onpenenenue noustus CAIIP.

3) Knaccuduxanuus CAIIP. 3anaun, pemaemble Ha OCHOBE KJIaCCU(PHUKALINU.

4) Knaccudukannonssie npusHaku u rpynmnsl CAIIP.

5) OO0mias XxapakTepuCTUKa MpoLecca aBTOMaTU3UPOBAHHOTO IPOEKTUPOBAHMUS.

6) CTpyKTypa mpoiecca aBTOMaTU3UPOBAHHOTO TPOCKTUPOBAHMUSI, €TO MPUHIIUITHAIbHBIE CBOHCTBA
- HEPapXUYHOCTh, UTEPALIMOHHOCTb, aJIbTEPHATUBHOCTD.

7) ®ynkunonanbHbie coctapistroniue CAIIP - mpoektupyromniie u 00CTyKUBAIOIIHUE MTOACUCTEMBI.

8) Bunsl obecnieuenust CAIIP. I'opuzoHTanbHble U BepTHKaIbHbIE ccTeMHbIe cBs3u B CAIIP.

9) CuctemHbIN NOAXOA K aBTOMaTH3aI[MH MIPOEKTHO-KOHCTPpYKTOpcKUX padot. Ceszp CAIIP ¢ cu-
CTeMaMH aBTOMaTH3aluu Ipyrux BUaoB. HTerpupoBannsle (komiuiekcHbie) CAITP.

10) ACHU, CAIIP uznenuii, ACTIIII, ACY TII, ACKHNO. Ux xapaKTepuCTUKH.

11) CAIIP u ux mecto cpeau apyrux cucteMm. PaznoBunnoctu CAIIP. Bunsl obecnieuenust CAIIP.
[Tpumepsr CAIIP.

12) CAE/CAD/CAM - cuctembl. DyHKIIUH U XapaKTEPUCTHKH.

13) Dnexrponnas (6e30ymaxkHast) ¢hopma BBEICHUS KOHCTPYKTOPCKO-TEXHOIOTHYECKON TOKYMEH-
TalUu.

14) CALS — TexHoM0rMN MHPOPMALIMIOHHOM MOAEPKKHU KU3HEHHOTO IuKiIa uznenuit POC.

15) Texuuueckoe obecneuenue CAIIP. Ananu3 TpeOGoBaHUN K KOMIUIEKCY TEXHUYECKHUX CPEJICTB
(KTO).

16) Crpyktypa Texuudyeckoro obecnieuenus CAIIP. Texuuueckue cpeacrsa. MammHHble HOCUTE-
71 uH(GOpPMaInK, BUJIbl KAHAJIOB CBSA3H, CPEJCTBA BHIYMCIUTENbHON TeXHUKH. [ToHATHS KIMEHT-cepBepa,
daiin-cepsepa, ceppepa 0a3 1aHHBIX, cepBepa NPUIOKEHUH, KOMMYTAallMOHHOTO CepBepa, CIEeLUAIU3UPO-
BaHHOTO CepBepa.

17) CneunanuzupoBanabie KTC CAIIP - aBToMaTH31poBaHHbIE pabodne MecTa.

18) Komnbrotephusie cetu B CAIIP.

19) Obecnieuenus: 6e30MacHOCTH MH(POPMALIMOHHBIX TEXHOIOTHH npoekTupoBanus POC.

20) YcrpoiicTBa BeiBOa TekcTOBOM gokyMeHTanuu B CAIIP - meuataromue ycrpoiictsa (ITY).

21) YerpoiictBa BbiBoJa rpaduueckoit nuapopmanuu B CAIIP - rpadonoctpouteny u KoopauHaTo-
rpadbl BEKTOPHOTO THIA.

22) YerpoiicTBa BbiBoJa rpaduueckoit uHpopmanuu B CAIIP - rpadonoctpourteny u KoopauHaTo-
rpadsl pacTpOBOro THIIA.

23) Yerpoiicta BBoa rpaduueckoit nHpopmanuu B CAIIP - konupoBiuky rpaguueckoi HHPop-
marun. Knaccugukanus. [lorpedurenbckue XapakTepUuCTHKY.

24) YerpoiictBa 3D-npototunupoBanus (3D-npuntepst) B CAITP POC.

25) ®yukuunoHanbHas cxema CAIIP Ha ypoBHE mporpaMMHOro, MH(GOPMALMOHHOTO U JIUHTBUCTH -
4eCcKoro o0ecreyeHusl.

26) Cocras nporpammHoro ooecnieuenust CAIIP.

27) CoctaB uH(popMaIMOHHOTO U JTUHTBHCTHYECKOro odecnieueHus: CAIIP.

28) Tumnossle npouecchl npoektupoBanusi B CAIIP nmoaroroBuTeabHOro, OCHOBHOTO M 3aKJIIOYU-
TEJIBHOIO 3TAIOB.

29) Cocras u ctpykrypa cucreM PCAD u Altium Designer.

30) Opranusanus onepalMoOHHOM cpenbl B rpaduueckux penakropax cucreM PCAD u Altium
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Designer.

31) Anroput™m pabotsl ¢ CAIIP cxemorexunuka POC.

32) AnroputMm pabotsl ¢ CAIIP konctpykropa POC.

33) Anroput™m pabotel ¢ CAIIP Texnomnora POC.

34) ®opmat s3bIKa TEKCTOBOTO OINMMCAHMS AIeKTpudeckoil cxembl B cucremax PCAD u Altium
Designer.

35) Crpykrypa Oubmmoreunoro omnucanuss YI'O kommoneHTta B cuctemax PCAD wu Altium
Designer.

36) Crpykrypa Oubmmoreunoro omucanuss KTO kommonenta B cucremax PCAD u Altium
Designer.

37) Pabota ¢ 6ubnamoreunsiMu komrnoHeHTamu B cucteMax PCAD u Altium Designer. O6mue cBe-
JIEHUs, TIOPSIIOK PaOOTHI.

38) CrpykTypa onucanust koHCTpyKTHBa B cucteMax PCAD u Altium Designer.

39) ABromaruyeckas nporeaypa pasmenienus B cuctemax PCAD u Altium Designer.

40) [Ipouenypsl pa3MeLIeHUs U yIy4IIeHUs] pa3MenieHus: KomrnoHeHToB Ha [1I1.

41) Pyuynas u uHTEpaKTUBHAS TpaccupoBka coeauHeHunit B cuctemax PCAD u Altium Designer.

42) Apromarnueckas mporenypa TpaccupoBku B cucremax PCAD u Altium Designer.

14.1.3. Bonpochl Ha caMONIOATOTOBKY

Pa3zpaboTka a5ieMeHTHOM Oa3bl

1. B cpene Altium Designer pa3pabotate YI'O u Tomonornyeckoe mocagoyHoe MeCTO JUIsl KOH-
neHcaropa K73-17 2.2mxk® 63B (5%) 0XK0.461.104 TVY. Bxitounts pa3zpaboTKy B cOCTaB OMOIMOTEKU
«YuebHast OMOIUOTEKA.

2. B cpene Altium Designer pazpabotats 4 cexuuu YI'O u Tonosoruueckoe mocajiouHoe MEeCTO
s Mukpocxembl K5111TY2 6K0.348.149 TVY. Britounth pa3paboTky B cocTaB OMOMMOTEKH «YueOHast
oubnuoTexay.

3. B cpene Altium Designer pa3pabotats YI'O u Tomnonorudyeckoe nocajgo4uHoe MecTo /Uil HHAYK-
tuBHOCTH EC24-150K (Www.platan.ru/pdf/ec148.pdf). Bxmtounts pa3paboTky B cocTaB OMOIMOTEKH
«YuebHast OMOIUOTEKA.

4. B cpene Altium Designer pazpadorate YI'O u Tomonornyeckoe mocagoqyHoe MECTO ISl Pe3H -
ctopa C2-33 0.125Bt1 1% QC400101.SU0005-89. Bxmtounts pazpaboTky B cocTaB 0uOnMuoreku «Yued-
Hasi OUOIMOTEKaY.

5. B cpene Altium Designer pa3padorats YI'O u Tomonoruueckoe mocagoqHoe MeCTo Il JUoaa
MBRS120T3 (www.onsemi.com/pub/Collateral/ MBRS120T3-D.pdf). Bxnrounts pa3zpaboTky B cocTaB
OoubmoTexku «YueOHas OHOIMOTEKaY.

6. B cpene Altium Designer pazpaborats YI'O u Tonmosornueckoe rmocagoqHoe MecTo Il KIeMM -
Huka X977T10 (www.chipindustry.ru/library/DOC000054719.pdf). Bxiatounuts pa3zpaboTky B cocTaB 6u0-
TUOTEKHU «YueOHass OMOINOTEeKaY.

7. B cpene Altium Designer pa3zpadotats YI'O u Tonojgorudeckoe nocaiouHoe MeCTO AJs IIThIpe-
Boro pazpéma PLS-02 (www.platan.ru/pdf/ec278.pdf). Bximrounts pa3paboTKy B cocTaB OMOIMOTEKH
«YuebHast OMOIUOTEKA.

8. B cpene Altium Designer pa3zpaborats YI'O u TONMONIOrHYECKOE MOCATOYHOE MECTO JJI Pa3h-
éma nutanuss PWL-02M (www.platan.ru/pdf/ec275.pdf). Bxitounts pa3zpaboTky B cocTaB OMOIMOTEKH
«YueOHas OubIMOTEKaY.

9. B cpene Altium Designer pa3paborats YI'O u Tomomorndeckoe mocagoqyHoe MECTO ISl YHUII-
pesuctopa RC 0805 103 J (www.eximer.net/products/electron/passive element/rezistors/chip/
import/import 1584.html?Page=1). Bxmtouuts pa3paboTKy B coctaB OubmHoTeku «YueOHas OubOIHO-
TEKay.

10. B cpene SolidWorks pazpaborats TpéxmepHyto mozaens konaeHncatopa K73-17 2.2mxd 63B
(5%) 0XK0.461.104 TY. Pazpabdotky noakmtounts kKak PCB3D mozens k cootBercTByronemy YIO.

11. B cpene SolidWorks pazpaborats Tpéxmepnyro Mozaenb Mukpocxembl K133JIA6 6K0.348.086-
01 TVY. Pa3pabotky noaxitounts kak PCB3D monens k coorBercTBytomemy YI'O.

12. B cpene SolidWorks pa3pabotate TpéxmepHyro Monenb HHAyKTuBHOocTH EC24-150K
(www.platan.ru/pdf/ec148.pdf). Pazpaborky moaxmounts kak PCB3D monmens kK COOTBETCTBYROIIEMY
YTIO.
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13. B cpene SolidWorks paspabotate TpéxmepHyto Mmozaenb aumoma MBRS120T3
(www.onsemi.com/pub/Collateral MBRS120T3-D.pdf). Pa3pa6orky noakmounts kak PCB3D mozpens k
cootBercTBytomemy YI'O.

14. B cpene SolidWorks pa3paborats TpéxMepHyr0 Moneiab pa3béma muranus PWL-02M
(www.platan.ru/pdf/ec275.pdf). Pa3paborky noxnkmounts kak PCB3D Mozenb K COOTBETCTBYIOILEMY
YTO.

15. B cpene SolidWorks paspaborate TpéxmepHyto Moaens umm-pesuctopa RC 0805 103 J
(www.eximer.net/products/electron/passive _element/rezistors/chip/import/import 1584.html?Page=1).
Pazpabotky noxkimounts kak PCB3D mozens k cootBeTcTByomemy YI'O.

Tononoruyeckoe NpoeKTUPOBAHHE

1. «l'opsiuast CBSI3b» MEXIy OTHEIHHBIMHU YaCTAMU TPOEKTa. 3arpy3uTh MPOEKT, BXOAALIUN B
koMmruiekT npumepoB Altium Designer: X:\Program Files\Altium Designer 6\Examples\References
Designs\Ethernet Nanoboard Add-On\. OTKpsITE 1Ba JOKyMEHTa, BXOJSIINE B IIPOEKT:

- phy.schdoc — anexTpudeckas cxema,

- phy.pcbdoc — neuarnas mara.

a) Haiitu B anekTpuueckor cxeme koHaeHcarop C5 (Edit/Find Text). Micnonw3yst moodepeaHo Tpu
KOMaH (bl nepekpEcTHBIX cchliok (komaHasl Tools/Select PCB Components; Tools/Cross Select Mode;
Tools/Cross Probe), 00HapyxuTh TpeMsi pa3HbIMH CIIOCOOAMH MECTOIIONOXKEeHHE KOHIeHcaTopa CS Ha me-
YaTHOM Iu1are.

0) Haiitn na nedarHoii mare koHmeHncarop C4 (manens PCB). Mcnonb3yst moouepémnHo nBE KO-
MaHJIbl TTepeKpECTHBIX cchlIoK (komaHbl Tools/Cross Select Mode; Tools/Cross Probe), Bxiagka ECO
Generation. Beixmrounts onmuto Push Component Designator Changes to Annotation File. OGpatnas
cuaxporm3anus. Komanna Design/Update Schematic. Knonka Execute Changes. Yoeautbes, 4To Ha
ANEKTPUUECKON CXeMe MO3UIIMOHHOe 0003HaueHne Mukpocxembl Ul uzmenunocs Ha DDI.

2. CUHXpOHU3AIUS DIIEKTPUYECKON CXeMBbI M Me4yaTHOW riarkl. CKOMUPOBaTh B CBOIO pabouyro
nanky mpoekt X:\Program Files\Altium Designer\Examples\References Designs\Ethernet Nanoboard
Add-On\. KoniupoBanue tpedyeTcsi, 4TOObI CIIy4aifHO HE MOBPEANTH UCXOIHBIE (ailyibl. 3arpy3UTh MPOEKT
PHY PrjPCB. OTkpbITh 1Ba JOKYMEHTA, BXOJSIINE B TIPOCKT:

- phy.schdoc — anexrpuueckas cxema;

- phy.pcbdoc — nmeuaTHas muiara.

a) psiMasi CAHXPOHHU3ALIHSL.

Ha snekTpudeckoi cxeme HaTH W ynanuTh KoHaeHcaTop C3. YCTaHOBUTH MOPSIOK CIIECTOBAHUS
MO3ULMOHHBIX 00o3HadeHuit DPU «cBepxy BHU3, cieBa HampaBo». Komanma Tools/Annotate Schematic.
Order of Processing = Down Then Across. [IpuHyauTensHO paccTaBUTh MO3UITMOHHBIC 0003HAUEHUS TIO
Hoomy mnpaBminy. Komanma Tools/Force All Schematic. Ilpsmas cuaxponusanus. Komanga
Design/Update PCB. Knonka Execute Changes. YoeauThcs1, 9To Ha MEYaTHOM TUIaTe MPO-U30IUIH U3ME -
HeHMs: ynaiéH koHaeHcatop C3; MO-HOBOMY pacCTaBiEHBI MO3UIMOHHBIE 0003HaueHMs. lluknndeckoe
npumenenre komanabl Edit/Undo; Edit/Redo.

0) oOpaTHast CHHXpOHH3AIHSL.

Ha neuwatnHoit mnare Haiith Mukpocxemy Ul. IIpucBouTh MHUKpOCXEME HOBOE MO3UIIMOHHOE
ob6o3nauenne DDI1. COpocuTh onmuio BHECEHUS H3MEHEHHil uepe3 Annotation-gaitn. Komanma
Project/Project Options. Bkimagka ECO Generation. Beixkmtounts ommmio Push Component Designator
Changes to Annotation File. O6patnas cunxponusauus. Komanna Design/Update Schematic. Knon-ka
Execute Changes. YOenutbcs, 94TO Ha JIEKTPUUYECKON CXeMe MO3UIIMOHHOE 0003HAUYECHUE MHKPO-CXEMBbI
U1 uzmenuniocs Ha DDI1.

3. Ha3snaueHue mocagovHbIX MecT yieMeHTaMm. CKOIMHUpOoBaTh B CBOIO PAabOYyI0 TAINKy MPOEKT
X:\Program Files\Altium Designer 6\Examples\References Designs\Videomultiplexer\. Konuposanue
TpeOyeTcsi, YTOOBI ~ CIy4allHO  HE  MOBPEAUTh  HUCXOmHbIE  (daliabl.  3arpy3uTh  MPOEKT
PCB_VideoMux.PrjPCB. OTKpbITh TpH JOKYMEHTA, BXOASIINE B TIPOCKT:

- PCB_DecoderA.schdoc — anextpudeckas cxema kaHana A;

- PCB_DecoderA.schdoc — snekTpuueckas cxema kaHana B;

- VideoMuxBoard.pcbdoc — neyarnas miara.

Tpebyercs 3aMeHHUTH Tomoornueckoe mocagouHoe Mmecto QC49/SMD s 1ByX KBapIieBBIX pe3o-
HatopoB X1 u X2 Ha tononornueckoe nocanoyHoe Mmecto MCCTD. Kaapuesbie pe3onatopel X1 u X2
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HaXOAATCS B DJICKTPUUECKHX CXeMax KaHayia A M kaHaia B, coorBercTBeHHO. Tononoruyeckue nocagod-
HbIE MECTa HAXOAATCS B MOJIKIIOUEHHOM K IpoekTy onbmmotexke PCB_Footprints.PcbLib.

B pemaxTope mnevaTHbIX MIIAT YAAIUTH Bee TeyatHble npoBoaHuku. Komanna Tools/Un-Route/All
VYnanute Bce monmronsl (3xpaHHbie cion). Komanma Tools/Polygon Pours/Shelve 86 Polygons. Haiitu u
BBIIEJIUTH TOIIOJIOTUYECKOE ITOCAJOYHOE MECTO KBapLeBoro pesoHaropa X1. Illen-yok mpaBoii kiiaBuIIEi
MbIH, BeIOOp myHKTa Find Similar Objects. B auamoroBom okne B cTpoke Footprint BeIOpate Same.
Knonka Apply. Yoenutscst B npasuinbHOcTH BbiOOpa. Knonka OK. B manenmu PCB Inspector B cTpoxe
Footprint «BpyuHyI0» HamucaTh Ha3BaHWE HOBOTO TOMOJOTHYECKOro nocagounoro mecta MCCTD, nocie
4yero Haxarb Ha Enter. 3akpbITh nanenb. CHATH BBIJECICHUE.

C momompio koman bl Tools/Cross Select Mode nmpoBepuTh B3aMMHOE COOTBETCTBHUE KBaPIIECBBIX
PE30HATOPOB HA CXEME U Ha IUIaTe.

4. IIpocMoTp 1 OOHOBJICHHE CBA3EH MEXKY DJIIEMEHTAMH CXEMbI U TMe4yaTHOM Tutathl. CKOMUPOBATh
B CBOIO pabouyro manky mnpoekr X:\Program Files\Altium Designer 6\Examples\Signal
Integrity\Differential Pair\. KomupoBanue tpeGyercs, 4T00BI CydyailHO HE MOBPEIUTH UCXOMHBIC (Dailibl.
3arpy3utb npoekT DifferentialPair.PrjPCB. OTKpbITh 1Ba JOKyMEHTa, BXOJISIINE B MPOEKT:

- DifferentialPair.schdoc — anekTpudeckas cxema;

- DifferentialPair.pcbdoc — neuarnas nnara.

Tpebyetcst 3amenuTh 1Ba pesnctopa R3 u R7 Ha aBa konaencaropa émkoctpio 100 nd. YcrnoBHbIE
rpapuveckre 0003HaUCHUSI KOHJICHCATOPOB U X TOIMOJIOTHUYECKUE TI0CAJOYHbIE MECTa HAXOAATCS B CTaH-
napTHou 6mommoTteke Miscellaneous Devices.IntLib.

B penakrope cxem HaiiTu u ynanuth 1Ba pesucropa R3 u R7. B manenu Libraries moaximounTsb
oubmmoreky X:\Altium Designer\Library\Miscellaneous Devices.IntLib. B ykazannoi Oubnmnoreke HaTH
koHaeHcatop Cap Semi u pa3MeCTUTh J1Ba HK3EMIUISIpA HA MeCTE OBIBIIMX PE3UCTOPOB. YKa3aTh IMO3UIH -
onnsle 0o06o3HaueHus C1 u C2. [logcoenMHUTh KOHTAKTHl KOHJIEHCATOPOB K JIBYM TOPHU30OHTAJIBHBIM TIPO-
BOJTHHKAM.

B penakrope meuyaTHbIX IIaT HANTH W yAAJIUTh TOMOJOTHYECKHE MOCAI0YHbIE MECTa PEe3UCTOPOB
R3 u R7. C momomrsio komanasl Place/Component Haiitu B 6ubnmorexe Miscellaneous Devices.IntLib To-
noyioruaeckoe mocagounoe mecto C1206 mys koHmeHcaTtopa. Yka3aTh Mo3uIMoHHOE o0o3HaueHue Cl.
PazmecTuTh ABa 3K3eMIUIIpa TOMOJOTHYECKOrO MOCAJA0YHOTO MECTa KOHAEHCATOpa COIJIACHO PHCYHKAa,
NPUBEIEHHOTO HUXKE.

C nomomrsto komanabl Project/Component Links BemomHuTs B3auMocBsi3b YI'O U mocamodHbIX
MecT. BBIIenUTh B JIEBOM U CPEIHEM CIHCKE MO3UIIMOHHBIE 0003HaYeHuss C1 ¥ HaXkaTh HAa KHOTIKY > JJIs
MepEeMENICHUS B TIPABBIM CIUCOK. AHAJIOTHYHO CTPYIIIUPOBATh MO3UITMOHHBIE 000-3HayeHnss C2. KHomnka
Perform Update. B pegakrope cxeM BBINOIHUTH NMpsiMyto cuHxpoHu3anuio Design/Update. B nuanorosom
okHe HaxaTh Ha kHONKy Execute Changes. Ecnu B pemakrope medaTHBIX IUIaT MO-MPEKHEMY OCTalOCh
3en€HO0e BBIJICIICHUE, TO CeyeT pa3BepHyTh Ha 180" Tomomornvyeckue mocaaouyHbie MecTa KOHICHCATO-
pOB.

C momomsio koman el Tools/Cross Select Mode mpoBepuTh B3aUMHOE COOTBETCTBUE KOHIEHCATO-
POB Ha CXeMe U Ha IuIare.

5. Dnementsl KommyTanuu. B cpene SolidWorks pazpaboraTh ceMelCTBO TpEXMEPHBIX MoJeneit
koMmyTanroHHbIX JienecTkoB (TOCT 16840-78). CeMeicTBO JICTIECTKOB BHITIOJHUTH KaKk KOHPUTYpHUpYe-
myto netanb SolidWorks ¢ ucrons3oBanreM Tabiauibl mapaMeTpoB. BHEIIHUI BU j1eTiecTKa U ONpeaess -
IOIIIe TEOMETPUIECKHUE pa3Mephl MPEACTABICHBI Ha pucyHKe. Pazpabotky nmonkmounth kak PCB3D mo-
Jenb K cootBercTBytomemy YI'O.

6. OCOOEHHOCTH TOIOJIOTUYECKUX TMPOEKTOB C HUCMOJIb30BAHHMEM MHOTOBBIBOAHBIX IUIAHAPHBIX
OPD.

Hns cnpasku. Fanout (hoHayT) — KOPOTKHI OTPE30K MPOBOJHUKA C MEPEXOAHBIM OTBEPCTUEM Ha
KOHIIE, TIPEeHA3HAUYCHHBIN IS YIPOIICHUST aBTOMAaTHYECKOW TPACCHPOBKU KOMITIOHEHTOB C TIAHAPHBIMU
BBIBOJIaMH. AHAJIOTHYECH TepMUHY stringer (cTpuarep). OOBIYHO MporpaMMa aBTOMAaTHYECKOU TPACCUPOB-
KU CAMOCTOSTEIILHO TEHEPUPYET CTPUHTEPHI TSl BCEX TUIAHAPHBIX KOHTAKTHBIX TUIOMIAI0K Ha HAYaTbHBIX
ATanax TPaCCUPOBKH, a MOCIIE €€ 3aBEPILICHUs yAaseT JIUITHUE TEPEXOAHbIE OTBEPCTHUS.

CkommpoBath B CBOI0O pabouyto manky mnpoekr X:\Program Files\Altium Designer
6\Examples\PCB Auto-Routing\. KonupoBanue tpelyercs, 4ToObl CIydyallHO HE MOBPEIUTH HCXOIHBIC
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¢aitnel. 3arpy3uth npoekt PCB Auto-Routing.PrjPCB. OTKpbITP JOKYMEHT, BXOISIIMNA B TPOEKT
BOARD 3.PcbDoc. 3ameTum, 4TO Ha MEYaTHOM TUTaTEe BCE MUKPOCXEMBI C IJTAHAPHBIMH BBIBOJIAMHU.

TpeOyeTcst co3naTh CTPUHTEPHI B PyYHOM M B aBTOMAaTHUECKOM PEXHME, a 3aT€M IPOBECTH Tpac-
CUPOBKY II€UYaTHOM TJIATHI.

Haiitu 1 BbIIEIMTHE MUKPOCXEMY € MO3UIIMOHHBIM 00o03HaueHueM U4. Illemdok mpaBoii kinaBumien
MBI ¥ BbIOOP B KOHTeKCTHOM MeHI0 Component Actions/Fanout Component. B nuamoro-soM okHe
Fanout Options ocTaBuTh Bce oniuu 0e3 n3MeHeHus. VccrnenoBarh MoMy4eHHBIH pe3ylb-Tar.

C nmomomipto komanasl Design/Rules n3mMeHnTs mpaBuiia IpOEKTUPOBAHUS B OTHOILIEHUU TeHepa-
UK CTpUHTepoB. B nepeBe mpoekTupoBaHusi cieBa BblOpath Routing, 3atem Fanout Control, 3atem
Fanout Default. B mpaBoii uactu quanorooro okHa B rpyire Fanout Options U3MEHUTh HACTPOUKH:

Fanout Style = Inline Rows;

Fanout Direction = In Only.

Knomnka Apply, 3atem knonka OK.

Haiiti u BBIACTUTH MHUKPOCXEMY ¢ MO3UIIMOHHBIM 0Oo3HadeHueM U10. M3 KOHTEKCTHOTO MEHIO
npuMeHnTh komanay Component Actions/Fanout Component. MccnenoBarh moiydeHHBIH pe3yibrar,
CPaBHUTH C MPEABIAYIIEH MUKPOCXEMOI.

CHoBa M3MEHMTH NpaBHJa NPOCKTHUPOBAHMUS B OTHOIIEHWM IE€HEpallUuu CTpUHIepoB. B rpymme
Fanout Options ycTaHOBUT:

- Fanout Style = Staggered Rows;

- Fanout Direction = Out Only.

HaiiTu 1 BBLAETUTH MUKPOCXEMY C MO3ULIMOHHBIM 0Oo3HaueHneM U94. 13 KOHTEKCTHOTO MEHIO
npumMeHuTh kKoMaHay Component Actions/Fanout Component. McciemoBaTh MONY4eHHBIA pe3yibTar,
CPAaBHUTH C IPEIBITYIIUMU MUKPOCXEMAMH.

AHaJIOTHYHO MOYKHO HMCCIIEZIOBATh APYrue KOMOMHAIIMK HAcTpoek B rpymme Fanout Options u ux
pE3yAbTaTUBHOCTH B OTHOUIEHUH F€HEPALIUU CTPUHIEPOB.

YcTaHOBUTH TIEpBOHAYATIBHBIC HACTPONKH TeHEpAIMi CTpUHTepoB B rpymme Fanout Options:

Fanout Style = Auto;

Fanout Direction = Alternating In and Out;

Direction From Pad = Away From Center;

Via Placement Mode = Centered Between Pads.

C momomwio koManel Auto Route/Fanout/All BEIMOTHUTE aBTOMAaTHYECKYIO TEHEPAIUIO CTPUHTE-
POB 1JIs1 Bcex ocTaBimxcss Mukpocxem. C momomnibio komanibl Auto Route/All BeIToIHUTE aBTOMaTHYE-
CKYIO TPAacCHpOBKY IE€YaTHOH IUIaThl (MpOLECC UIUTENbHBINA, 3aHUMAET HECKOJIbKO MUHYT). YOeIuThCH,
YTO TOCIIE 3aBEPILIECHUS] aBTOMAaTUYECKOW TPACCUPOBKU HEKOTOPBIE CTPUHIEPHI HCUE3ITH.

7. Pa3pabotka nepennux naneneir POC. B cpene SolidWorks Beimonuuts nepeantoro nanens POC,
MPEJCTABICHHYIO HIKE B TPEX Mpoekiui. Marepuan nepeaHel maHenu — allOMUHHUEBBIN cruiaB AMi.
du3nueckre mapameTpsl 3TOro CljiaBa BHECTH B penaktop MarepuanoB SolidWorks, a 3arem HazHauuThH
IUIsl pa3pabaTteiBaeMoi feTanu. MapkupoBaTh Haanmucu kpackoin UM, uépnsiii TY 29-02-859-78, mpud-
toM 5 —IIp. 3 TOCT 26.020 — 80. Cnioco6 Hanecenus Haanuceit B cpene SolidWorks paspaborats camo -
CTOSITENIBHO.

14.1.4. Tembl KOHTPOJILHBIX padoT
KontposnbHnas padora Nel. Beinonnenue uepresxeit komnonentoB POC B cucreme SolidWorks.
KonrtponbHas padora Ne2. ObecrneueHre kauecTBa, Hai&xHOCTU U ontumuzanus POC.

14.1.5. Tembl OIPOCOB HA 3AHATHAX

CopneprkaHue U 3a7a4u Kypca, pEKOMEHAALNH 110 €0 U3YyUEHHUIO.

Nundopmarmonnsie texnonoruu (MT) B nmpodeccronanbHON AESITETLHOCTH MHXKEHEPa-IMPOEKTH-
posiuka POC. Tepmunsl u nousitust, ucnoaszyemsle npu UT npoextupoBanuu POC

Opranuzanusa npoektupoBanus POC ¢ momompbro UT. CucteMHblid MOAX0A K MPOCKTUPOBAHUIO
POC ¢ ucnonb3oBanneM MHPOPMAUMOHHBIX TexHomoruil. Mupopmannonnsie CALS—-texnonoruu mosu-
nepxkku POC Ha Bcex aTamnax >ku3HeHHOro nukia. Ctaguu pa3paboTKu KOHCTPYKTOPCKON TOKyMEHTAIuU
IIPU IIPOEKTUPOBaHUU ¢ nomoupro UT

Knaccudukanus 3amad mpoekTupoBaHus, ux ¢opmanuzanus. Marematuueckue monenu (MM)
POC. Dransl pa3ButHs U Kpatkas xapakrepuctuka coBpemeHHoro coctossuust CAIIP paanosnexkTpoHHbBIX
CPEJCTB, CUCTEM U KOMILIEKCOB.
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KommnekcHsle nHTemnekTyanbHblie (nHTerpupoBannslie) CAIIP. CnennanusupoBannsie CAIIP as
CO3/IaHHUS CXEM 3JEKTPUUYECKUX MPUHIMUIHUAIBHBIX, MOJICIUPOBAHUS UX PAOOTHI, MIPOEKTUPOBAHHUS Teyar-
HBIX IIJIaT, pa3MeieHus nudpoBoil anekrpuyeckoi cxemsl B ycrpoiictBax [IJIMC. TlepcniekTuBbl pa3Bu-
THUSl aBTOMATU3HUPOBAHHOTO MPOEKTUPOBAHUSI.

Pons UT B npouecce coznanust POC. YpoBHHM NPOEKTUPOBAHUS — CUCTEMHBIN, ()YHKIIMOHAIbHBIH,
KOHCTPYKTOPCKUM, TEXHOJIOTUYECKUW. TH-TIOBBIE MPOEKTHBIE MPOUEAYpbl MpU MpoekTupoBaHuu PIC.
O606meEnnas meroauka npoektupoBanus POC ¢ npumenennem UT. UnpopmanmonHas Moaens MpoeKTa,
6a3e1 nanubix (B/1), cucremsr ynpasienus 6a3zamu gaHHbeix (CYB]), pacnpenenénnsie b/[. CpaBHuTeb-
HBI 0030p OCHOBHBIX XapaKTEPUCTHUK PA3IMYHBIX TUIIOB COBPEMEHHBIX TEXHUYECKUX cpeacTB. Konuen-
1S aBTOMAaTU3UPOBaHHOTO pabodero mecta (APM) npoektuposuinka POC na 6aze [1K. 3amgaun ynpasie-
HUS ¥ ONITUMHU3ALIUHU, METO/IbI UX PELICHMUS.

OCHOBHBIE TIPUHITUIBI CO3/IaHUS 3CKU30B U TBEPAOTEIBHBIX Mopenel neraneit u coopoxk POC.
Oco0eHHOCTH MPOEKTUPOBAHUS JINTHIX, BHITOUEHHBIX JeTaNel U JeTaneil u3 mucroporo metamwia. Cosna-
HUE yepTexel aeraneit u coOopok. MeTtonnka NpoeKTUPOBAHUS JIEKTPOHHBIX OJIOKOB C UCIOJIB30BaHUEM
CAIIP Solid Works. [IpoextiupoBaHue 31eKTpOXTyTOB. TemoBble U AEKTPOMarHUTHbIE pacuéTbl. CBA3b
¢ npyrumu CATIIP. OcobenHoctu TpéxmepHoro npoektupoBanus y3ioB u aetaneit POC B CAIIP Kommac
u NUnBepTop.

OCO0OEHHOCTH TTPOCKTUPOBAHMS MEUATHBIX Y3JI0B ¢ nmomotnbio MT. BosmoxHOCTH 1 0cOOCHHOCTH
untepdeiicoB paznuunbix CAIIP. MeTonuka npoeKTHpOBaHUs TEYaTHBIX y3J10B B KoMIIeKCHbIX CAIIP P-
CAD, Altium Designer, OrCAD, DipTrace u np. Opranm3zanus u Benenue oubmmorek OP3. Co3nanue
YCIIOBHBIX Tpaduueckux obozHauennit IPD, yctaHoBka OPD Ha mevyaTHble mIaTel U pa3paboTka mocaaoy-
HbIX MecT OPD. Co3nganue kommoneHToB POC. PazpaboTka cxem 3JIeKTpUUYECKUX MPUHIUITHATBHBIX. [{na-
norosoe pasmenieHue JPD. JluanoroBas U aBTOMaTH4ecKasi TPACCUPOBKA ITPOBOAHUKOB IEYATHBIX IjIar.
Cs3b ¢ apyrumu CAIIP.

Kommniekc TPUAHA, (noacucremsl «c ACOHUKA-T») nns mogenupoBanus Ha [IK cranmonapHbix
U HECTAllMOHAPHBIX TEIUIOBBIX IMPOILIECCOB, MPOTEKAOMUX B KOHCTPYKUUAX POC (cToeuHble KOHCTPYK-
1M, OJOKU C PEryisipHOM M HEPEryJsipHON CTPYKTypaMu, NedaTHbIe Y3ibl, (DYHKIMOHAIbHBIC SYCHKH,
mukpocOopkn). Kommneke ACOHUKA-K nnst ynpabieHuss HanéKHOCTBIO M3ACIUNA HAa paHHUX 3Tarax
IIPOEKTHPOBAHMUS, U3TOTOBJIIEHUS, SKCIUTYyaTallul U yTUIU3ALUH.

YHuBepcanbHasi IporpaMMHas CUCTEMa KOHEYHO-3JIEMEHTHOTO aHain3a ANSY'S miid peuienus im-
HEHHBIX M HEJIWHEHWHBIX CTAIIMOHAPHBIX W HECTAMOHAPHBIX MPOCTPAHCTBEHHBIX 3a7ad MEXaHHKHU
KOHCTPYKIIMI, 3a]1a4 TeIIoNnepeayy U TEeII000MeHa, SIeKTPOIMHAMUKI

Oco0eHHOCTH aBTOMAaTH3UPOBAHHOTO 0(POPMIICHUSI KOHCTPYKTOPCKO okyMeHTanuu POC B cooT-
BercTBuu ¢ ECKJ]

14.1.6. Bonpocsl nugdepeHIupoOBAaHHOTO 3a4eTa

1) HazoBute u oxapakrepusyiiTe OCHOBHBIE 3Tanbl mpoekThupoanus POC mo cymecTBy pemae-
MBIX 3a/ad.

2) Yto moHMMAEeTCs MO/ ONTUMAIBHBIM CUHTE30M yCTpOHCTBA?

3) KakoBbl ipenMyI1iecTBa KOMIIbIOTEPHOIO MOJEIUPOBAHUS?

4) HazoBuTe u oxapakTepusyiiTe JBa NOAXOAA K TMPOECKTUPOBAHHIO PATHOAIEKTPOHHBIX
YCTPOWCTB.

5) IlepeuncnuTe OCHOBHBIE 3TAIbl MOJECTUPOBAHUS.

6) Jlaiite nmoHsTHE MaTeMaTHYECKON Mozienu o0beKTa U MojenupoBanus. Kakue Tunel MaTemMaru-
YecKHUX M (pu3nyeckux Mojeneil Bol 3HaeTe?

7) OxapakTepusyiiTe poiib aITOPUTMUYECKHUX IPOLIECCOB B MPOLIECCE MOJICTUPOBAHMUSL.

8) Kakue crnocoObl CTpyKTypHOTO MOJICIMpOBaHMs Bbl 3HaeTe? [IpuBennTe UX cpaBHUTEIbHYIO Xa-
PAKTEPUCTUKY.

9) IIpuBenuTe 0OLIYIO CXEMY MpOLIECcCa CTPYKTYPHOI'O MPOEKTUPOBAHMSL.

10) Kakue tumnsl 3aa4 pemaoTcs Ipu CTpyKTYpHOM MozenupoBanuu? [lpusenure npumepsl.

11) Uznoxure CymHOCTh (GYHKIHMOHATBHOTO MOJICIMPOBAHUS U IIEPEUUCIUTE OCHOBHBIE JIOMYyIIIE-
HUS 1pU QYHKIIMOHAJIBHOM MOJIEIIMPOBAHUU.

12) B kakux nakerax CAIIP Bo3MOXHO (pyHKIIMOHAIEHOE MOJETUPOBAHUE?

13) Uto noHuMaeTcs noj, CXeMOTEXHUUYECKUM MOAEITUPOBAHUEM ?

14) CoBOKYITHOCTB KaKuX ypaBHEHUH 00pazyeT MaTeMaTHueCKyr MOJEIb 00beKTa?
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15) Ilepeuncinure OCHOBHBIE NMPOLEAYPHI (HOPMUPOBAHUS MAKPOMO/IEIIEH.

16) N300pa3ute 0000MEHHYIO TUITIOBYIO CTPYKTYPY MaKpOMOICIH.

17) Pacckaxure o (opmMax HpeACTaBICHUS MaKpOMOJENeH B MpOrpaMMax CXeMOTEXHHYECKOrO
IIPOEKTUPOBAHUS.

18) HazoBure nienu pacuéra cTaTH4ECKUX PEKUMOB.

19) IlepeunciauTe 1 OXapaKTeprU3yHTE OCHOBHBIC METOBI MOJICTUPOBAHMS CTATUUECKUX PEKUMOB.

20) Kakue meToapl MoaenupoBaHus noyieid Bam uzBecTHb1?

21) Yro Takoe meneBas pyHKIus?

22) [IpuBenure mpuMepsl LENeBbIX GYHKIUI.

23) Yto moHMMaeTCs O] MapaMeTPUIECKON ONTHMH3aIUeH?

24) lIpuBenure Ki1accupUKAIMIO 3a/1a4 TapaMEeTPHUUECKON ONTUMH3ALINH.

14.1.7. Tembl 1a00paTOpHBIX padoT
1) Heranu B SolidWorks
2) Coopxku B SolidWorks
3) Yeptexu B SolidWorks
4) PucoBanue TpéxmMepHbIX 3cku30B B SolidWorks
5) Maccussl anemenToB B SolidWorks
6) Dnementsl "Ilo TpaekTopun" u "[loBepuyTts" B SolidWorks
7) PazpaboTtka xopmycoB POC u3 nuctoBoro merasmia B SolidWorks
8) [lobaBiieHre cTaHIapPTHBIX KPen&KHbIX KOMITIOHEHTOB mporpammoit SolidWorks Toolbox
9) Cocrasnenne Texanueckoro 3ananus (T3) Ha npoektupoBanue 61oka POC
10) KomnonoBka u pazpaboTka o0riero Buaa KoHCTpyKiuu POC
11) IIpoektuposanue nuueBoi naneau POC B SolidWorks
12) IIpoexTupoBanue Hecyueil kKoHCTpyKuuu POC
13) Bemmonnenue yeptexeir kommoHeHToB POC (KOHTpOIbHOE 3a/1aHHE)
14) 3HaKOMCTBO € CUCTEMOI aBTOMAaTU3UPOBAHHOIO MPOESKTUPOBAHUS [I€UYATHBIX IIAT
15) Opranuzanus u BegeHue oudauorex PO
16) Co3nanue ycioBHBIX rpauuecKux 0003HaueHH tekTpopaarosieMeHToB (YI'O)
17) Pa3zpaboTka mocaJo4HbIX MECT Ha MEYaTHOH IJIaTe JUisl MOHTa)Ka KOHCTPYKTUBHBIX 3JIEMEHTOB
18) IToaroroBka KOMIOHEHTOB JJIs1 KYPCOBOTO IIPOEKTA
19) IIpoexTrpoBaHKEe FACKTPUICCKUX CXEM
20) [lnanoroBoe pa3MelIeHHUe IEKTPOPaAH0IIEMEHTOB
21) Pyynas u uHTE€paKTHUBHAsI TPACCUPOBKH IIPOBOAHUKOB II€UATHBIX ILJIaT
22) ABTOMaruyecKas TPacCUPOBKa MPOBOIHUKOB IEYATHBIX ILIAT
23) ObGecnieyeHne KauecTBa, HaAEKHOCTH U ontuMu3aius POC
24) Uzyuenue cpeacTB aBTOMATU3UPOBAHHOTO O(POPMIICHUS JOKYMEHTAIUN

14.1.8. Tembl KypCcOBBIX POEKTOB / KypCOBBIX padoT
M cToununk nuranus paspszia

YCTpoiicTBO TOKOBOM 3aLIUTHI

[TyneT yripaBiaeHUs JIEKTPOIPUBOIOB
PerynsiTop 4acToThI AIEKTPOABUTATEIIS

M cTouHnK nuTaHus CTaOMIM3UPOBAHHBIN
VcTOYHMK MUTaHUA KJIAllaHOB

biiox muTaHus 37IEKTPOLMKIIOB
W3mepurens n3nmydeHus

Koppekrop koadduimerTa MOITHOCTH
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H3mepuTens MOy KOMILIEKCHOTO COTIPOTUBIICHUS 1IeTIeH
JlumMupyeMblil HCTOUHUK MUTaHUS 17151 GUTOCBETUILHUKOB

Pa3paboTka 610Ka yrnpaBaeHUs] MOITHBIM CBETOAMOAHBIM CBETUILHUKOM
Maket nabopaTopHOii ycTaHOBKH 110 Kypcy UYP

YCrpoicTBO 17151 TEPMOTOKOBBIX MCTIBITAHUN CBETOAUOIHBIX U3JTYyYEHUM
WMrTynibCHBIN OJIOK TUTAHUS YCTPOUCTB

Kontposiep 0ecKoMIeKTOPHOTO ABUraTeNs

briox nmutaHusa o1 CBETOMUIHOM JIAMITEI

Pa3zpaboTka MHOTODYHKITMOHAIBHOTO yeuuTens "Ipryc"”

KommyTtatop st MHOrokanainbHbix TDR-u3mepenuii

Pa3paboTka nprOOpHOIi MaHeIn MOTOITMKIIA Ha AJIEKTPOIIPUBOJIC

brok ynpaBiienust cucTemMoil BOJOCHaOKEHUS

becrnipoBoaHOE 3apsiIHOE YCTPOMCTBO

ABTOMaTHYECKUH BBIKITIOYATEh OBITOBOM ammapaTypsl
VIbTpa3ByKOBOM U3MEPUTENh OKTAHOBOTO YHCIa OCH3MHA

OxpaHHOE ycTpoicTBO Ha ocHOBe GSM

14.2. TpeOoBaHUS K OLIEHOYHBIM MaTEePHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbSl 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAJUIOB MPEIyCMOTPEHBI JTOTOTHH -
TEJIbHBIC OLIEHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLIGHUBAHUS ISl JIUL C OTPAaHUYEHHBIMH BO3MOXKHOCTSAMU
310POBbsI 1 HHBAJIUIOB

Kareropun Bubl 1ONOMHUTETBHBIX OLIEHOYHBIX @DopMBbI KOHTPOJISI U OLIEHKU
00y4aroLXCst MaTepHasoB pe3ynbTaToB 00y4eHUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

C napyueHusmMu
ciyxa

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEPKa

C nmapymenussmu | CobecezioBaHHe 0 BOIpOcaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATBHO)
C HapyuieHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHBIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
amnmapara 3a4ery
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
OO0IIEeMeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU
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14.3. MeToanueckue peKOMeH/IALMH 110 OLIeHOYHBIM MaTepuajaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS M MHBAJIUIOB HPEAYyCMAaTPUBACTCS J10-
CTymnHas (hopMa IpeJO0CTaBICHUS 3aJaHNI OLIEHOYHBIX CPEJICTB, & UMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHO (hopMe ¢ YBETHUEHHBIM MIPUPTOM;

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BaHUEM CYpPJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [l TaKUX 00ydaromuxcs MpeycMaTpuBaeTcsl JOCTYII -
Hast popmMa mpeToCTaBICHHS OTBETOB HA 3a/IaHUs, @ IMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCITOJIH30BAHNUEM YCIIYT aCCUCTEHTA;

- IIPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUS PE3yIbTATOB OOYYEHHS JIMIl C OTPAaHUUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
BbsI M1 MHBAIHJIOB IO JMCIUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popmax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBBS M BOCIPUATHS HH(POpMALIUK:

JL1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHou (opme.

J1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.

ITpu HEOOXOMUMOCTH /TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yIEHHUsI MOXKET MPOBOUTHCS B HECKOIBKO ITAIOB.
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