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
CpeacTB

Hampasnennocts (nmpoduns) / cnenuanu3aius: [IpoekTupoBaHue M TEXHOJIOTUSI PAAHOIIEKTPOHHBIX
CpeacTB

®dopma 0O0ydeHHS: OUHASA

@axkynbreT: PK®, PagnokoHcTpyKTOpCKH GaKyJIbTeT

Kadenpa: KUIIP, Kadenpa koHcTpyupoBaHusi U MPOU3BOACTBA PAAHOANNIAPATYPbI

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

=)

CornacoeaHa Ha noptane N2 38632




Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
nporokot Ne 16 or «29 » 3 2018 1

JINCT COI'TTACOBAHUA

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

3aBenyromuii odecrieunBaroen kag.
KUIIP

0. I1. Kobpun

B. M. Kapabaun

Pabouast mporpaMma qUCHUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BhITyCKaromel kadenpoii:

Hexan PK®D

3aBenyromnuii BeITycKaroIen kag.
KUITP

OKCIEPTHI:
noueHt kapeapsl KUIIP kadenpor
KUITP

IIpodeccop kadenpsl KOHCTPYHPOBa-
HUSI ¥ TIPOU3BOJICTBA PajHoaniapary-
ps1 (KUIIP)
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. B. O3epkun

B. M. Kapa6an

A. A. YepHbIIEB

E. B. Macanos



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 83 48 35
pabotam
[IpopaboTka JIeKIIMOHHOTO MaTepHralia 9 6 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 | g | g | §3| 2%
HazBanus pa3aenoB TUCHUIUIMHBL % a, 4 e, o 9 o 2
(9] . E . 2 g = O
= Lg 4 c% S o é E
= @) M @ @ )
7 cemecTp
1 Beenenue 2 0 0 1 3 IIK-6, I1K-7
2 OCHOBHbIE IPUHIIUIBI U1 METOOJIOTUS 4 0 0 1 5 I1K-6, IIK-7
npumeHenus UT npu npoexkTupoBaHumn
PoC
3 UT Ha pa3nuyHbIX dTanax nIpoeKTupo- 2 4 0 13 19 |1IK-6, ITIK-7
BaHus POC
4 ABTOMaTHU3MPOBAHHOE MPOECKTUPOBAHUE 2 18 0 21 41 | IIK-6, I[IK-7
KOHCTPYKIIMM U TEXHOJIOTUYECKUX MPO-
neccoB POC
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5 UT npoexTupoBaHus JeTalieid U COOpOK 2 20 0 18 40 |IIK-6, TIK-7
koHCTpyKuuii POC ¢ nomompio CAITP
Hroro 3a cemectp 12 42 0 54 108
8 cemecTp
6 [IpoexTrpoBaHNe N1€YATHBIX Y3JIOB C 4 8 4 31 43 | IIK-6, I[IK-7
nomotpsro UT
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 |IIK-6, [IK-7
MeHTanuu ¢ nomoiso CAIIP
9 Kypcosas pabota 0 0 0 0
Hroro 3a cemectp 10 20 4 38 72
Hroro 22 62 4 92 180
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
Q =a=t
Y
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 T1IK-6, ITIK-
nzyuenno. Mupopmannonnsie TexHonoruu (MT) B 7
npodeccuoHaNbHOMN AeITeTbHOCTH HHKEHEPa-MPOeK-
tupoBika POC. TepMuHbI U OHATHUS, UCTIONb3Ye-
Mmblie ipu UT npoextupoBanun POC
Hroro
2 OcHoBHbIe npuHIMIGI ¥ | Opranuszanus npoexktupoBanus POC ¢ nomompro UT. 4 I1K-6, TIK-
METOHO0NOTHS CucreMHbIl ogxoA K mpoektupoBanuto POC ¢ uc- 7
npumeHenus UT npu M0JIb30BaHUEM HH(OPMAIIMOHHBIX TeXHONIOTUi. NH-
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- [1K-6, TIK-
JTamnax MpoeKTUpOBaHUs |nu3anusi. Marematudeckue moaenu (MM) POC. Dra- 7
PoC IIbI Pa3BUTHS U KPATKasl XapaKTEPUCTUKA COBPEMEH-
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
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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

I1K-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

TIK-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

TIK-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-

TIK-6, TIK-
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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 I1K-6, TIK-
KOHCTPYKTOPCKOH KOHCTPYKTOpPCKOM AokyMeHTanuu POC B cooTBeT- 7
JIOKYMEHTAIUU ¢ ctBuu ¢ ECKJ]
nomotpro 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
=
~
I
_|_

Otuet no nabopaTopHOii pa-
0ote, 3ammTa KypcoBbIX
MPOEKTOB / KypCOBBIX paboT,
OTtuer o KypcoBOMY
MPOEKTY / KypcoBoO#t pabore,
Tect

ITK-6 + + + + KonrtposnpHas pabora,
KoHCHIeKT caMoIoIroTOBKH,
Ot4er no 1aboparopHoii pa-
6ote, Onpoc Ha 3aHITHSX,
3amuTa KypcoBbIX IPOEKTOB
/ kypcoBsIX pabot, Tect, Ot-
9eT [0 KypCOBOMY MPOCKTY /
KypCOBO#i paboTe

[1K-7 + + + + KonTposnbHas pabora,
KoncnekT caMonoaroToBky,
Otuet o nabopaTopHoOii pa-
6ote, Onpoc Ha 3aHATHUSX,
3amuTa KypcoBbIX IPOEKTOB
/ kypcoBsIx pabort, Tect, Ot-
YeT 10 KypCOBOMY MPOEKTY /
KypCOBO# pabore

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

7. JlabopaTtopHbie padoThl
HaunmenoBanue naboparopHbix padoT npuBeaeHo B Tadbaune 7.1.
Tabmuna 7.1 — HammeHoBaHue 1a00OpaTOpHBIX padoT

3 =
2 = g
Z 25
O
HaszBanus pasznenos HaumenoBanue 1abopaTtopHbIX padboT 5 - S
S 2 &
58 8 2
a e g
= S
7 cemecTp
3 UT nHa paznu4HbIX Brimonnenne yeptexeit kommonenToB POC B Solid 4 [1K-6, TIK-
sTanax npoektupoBanus | Works (KOHTpOJIbHOE 3ajaHHE) 7
P
oC Hroro
4 AsromarusupoBanHoe | CoctaBienue Texunueckoro 3ananus (T3) Ha npoek- 2 I1K-6, TIK-
MPOEKTUPOBAHUE tupoBanHue 610ka POC 7
KOHCT 1505051
OHCTPYKIL KomnonoBka u pa3paboTka o011ero Bujaa KOHCTPYK- 2
TEXHOJOTUYECKUX wu PC
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nporeccoB POC

[TpoextupoBanue nuiesoi nmaneau POC B SolidWorks

IIpoexTupoBanue Hecyuel koHcTpykunu POC B
SolidWorks

3HAKOMCTBO C CUCTEMOM aBTOMaTU3HPOBAHHOTO 2
MPOEKTUPOBAHUS MTEYATHBIX TIIAT
Opranu3zanus u BeaeHue oudnuorex PO
Cosznanne yCIIOBHBIX TpadUIecKuX 0003HAYCHUN 2
anekTpopa-anodnemMeHToB (YI'O)
[IpoexkTupoBaHUE IEKTPUYECKUX CXEM 4
Hroro 18
5 UT npoextupoBaHust Hetamu B SolidWorks 2 [TK-6, ITK-
ACTallet 1 c6u0p01< Co6opxku B SolidWorks 2 7
koHcTpykuuit POC ¢
nomouipio CAITP UYeprexu B SolidWorks 2
PucoBanue tpéxmepHbix 3ckn3oB B SolidWorks 2
Maccussi anemenToB B SolidWorks 2
OnemenTsl “Tlo Tpaekropun” u “IloBepHyTh” B 2
SolidWorks
Pazpabotka koprrycoB POC u3 nmuctoBoro Merasia B 2
SolidWorks
Hcnonp30BaHue CTaHIAPTHBIX KPENEKHBIX KOMIIO- 2
HeHTOoB B SolidWorks
Pa3paboTka mocajiouHbIX MECT Ha MMEYATHOM Ij1aTe 2
JUTSI MOHTa)Ka KOHCTPYKTUBHBIX DJIEMEHTOB
[ToaroroBka komnoneHnToB POC nnst kypcoBoit pabo- 2
THI
Hroro 20
Hroro 3a cemectp 42
8 cemecTp
6 IlpoexkTupoBanue JnanoroBoe pasmMenieHue 3IeKTPOPaATU0IEMEHTOB 4 IIK-7, 11K-
MIEYaTHBIX Y3JI0B C Ha TIeYaTHOH TIaTe 6
momomTLE0 MT PydHast 1 MHTepaKTUBHAS TPACCUPOBKHU MPOBOTHUKOB 2
MEYaTHBIX IJIaT
ABTOMaTHUYECKask TPACCUPOBKA MPOBOJIHUKOB I1€YaT- 2
HBIX TUIAT
Hroro
7 Obecmieuenne kauecTsa, | O0eceueHre KaueCcTBa, HAAEKHOCTH U OIITHMU3AIUS 4 T1K-6, ITIK-
HaAJIEKHOCTU U POC 7
ontumuzanus POC Hroro 4
8 Odpopmnenue N3ydeHue cpeacTB aBTOMaTU3UPOBAHHOTO OhopMmIIe- ITK-6, TTK-
KOHCTPYKTOPCKOMH HUSI KOHCTPYKTOPCKO-TEXHOJIOTUYECKON JJOKYMEHTa- 7
JOKYMEHTAIINH C 02078
nomouisro CAITP Hrtoro 8
Hroro 3a cemectp 20
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Hrtoro

62

8. [IpakTHyeckue 3aHATHS (CEMUHAPHI)
He npenycmotrpeno PVYII.

9. CamocrosiTesqibHasi padoTa
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyEeMble KOMITETEHITMH TPEICTaBICHbI B

tabmuue 9.1.
Tabmuua 9.1 — Buabsl caMoCTOATENBHOM pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN
3 =
: i
Buner camoctosaTensHOU & >~ ©
HasBanus paznenon 2 = DopMbl KOHTPOJIS
paloTEI L s 2
X g8 =
2 o 2
= S
7 cemecTp
1 Beenenue IIpopaboTka JIEKIIUOHHOTO 1 I1K-6, KoHcnekt camonoaroros-
Marepuaia TIK-7 ku, Onpoc Ha 3aHATHSIX,
Hroro 1 Tecr
2 OcHoBHbIE TPUHIUIIEI U | [IpopaboTKa JIEKITMOHHOTO 1 T1IK-6, KoHcnexT caMmonoaroros-
METOI0JIOTHS Marepuaia 1IK-7 ku, Onpoc Ha 3aHATHUSIX,
npuMmenenusa UT npu Hroro 1 Tect
npoektupoBanuu POC
3 UT nHa pa3nuyuHbIX [TpopaboTka JIEKITMOHHOTO 1 [1K-6, Koncnekr camonoaroron-
JTalnax MNpoeKTUPOBAaHUsA | Marepuaia IIK-7 ku, KontponbHas padora,
POC T L i ——— 12 Onpoc Ha 3anatusx, Tect
nabopaTopHBIM paboTam
Hroro 13
4 AstomatuszupoBanHoe | [IpopabGoTka JIEKITMOHHOTO 1 I1K-6, Koncnekrt camonoaroron-
MIPOEKTUPOBAHUE Marepuaia [1K-7 ku, Onpoc Ha 3aHATHUSIX,
KOHCTPYKLIMH U OQOPMICHHE OTIETOR 110 20 OT6‘ICT HE)r naboparopHoOu
TEXHOJOTUYECKHUX T T
CXHOIIOrHCe naboparopHbIM paboTam pabote, 1ec
nporeccoB POC
Hroro 21
5 UT npoextupoBaHust [TpopaboTka JIEKIMOHHOTO [TK-6, Koncnekr camonoaroron-
netanei u cOopok Marepuana [IK-7 ku, Onpoc Ha 3aHATHUX,
KOHCT nit P TYET I TOPHOM
OHCTPYKIL C ?)C ¢ OdopmiteHre 0TIETOB TIO 16 0 5 © E)rna6opa OpHO
nomotnbio CAII ador T
OMOTIRIO JabopaToOpHBIM paboTam pabote, 1ec
Hroro 18
Hroro 3a cemectp 54
8 cemecTp
6 IIpoexTupoBanue [TpopaboTka JIEKITMOHHOTO 1 I1K-6, Koncnekr camonoaroron-
TEYaTHBIX Y3JIOB C Marepuaia [1K-7 ku, Onpoc Ha 3aHATHUSIX,
nomorso UT OQOPMICHHE OTUETOR 110 30 OT6qu HE)r nabopaTopHOM
T T
naboparopHbIM paboTam pabote, 1ec
Hroro 31
7 Obecneuenue kadecTra, | [IpopaboTka JIEKIIMOHHOTO 1 [TK-6, Koncnekt camonoaroros-
HaIEXHOCTU U Marepuana IIK-7, ku, Onpoc Ha 3aHATHUX,
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ontumu3anus POC OdopmiteHre 0TIETOB TIO 3 OIIK-4 Otyet mo maboparopHOU
JabopaTOpHBIM paboTam pabote, Tect
Hroro 4
8 Odopmenue [TpopaboTka JIEKITMOHHOTO [TK-6, Koncnekt camonoaroros-
KOHCTPYKTOPCKOI MaTepuana IK-7 ku, Onpoc Ha 3aHATHIX,
JIOKyMeHTagHH c;) OQOPMIICHHE OTHETOB 11O 2 OT6tIeT HE)r nabopaTtopHOH
nomompio CAII nabopaTopHbIM paboTam pabote, 1ect
Hroro 3
Hroro 3a cemectp 38
[ToaroroBka u ciava sK3a- 36 DK3aMeH
MEHa
Hroro 128

10. KypcoBoii npoekTt / kypcoBasi padota

TpynoeMKoCTh ayTUTOPHBIX 3aHATUN U (GOpPMUpPYEMble KOMIIETEHIIMN B paMKaX BBIMOJIHEHUS Kyp-

COBOT'O TIpOoeKTa / KypcoBoi paboThl mpeacTapneHbl Tadbmuie 10.1.

Tabmuma 10.1 — TpymoeMKOCTh ayAUTOPHBIX 3aHATHH ¥ (POPMHUPYEMbIe KOMIIETCHIIUN B paMKaX BBITIOTHE -

HUsI KYPCOBOTO MPOEKTa / KypCOBOM pabOThI

3 =
S P=a=t
Z > 5
HanmenoBanue ayqMTOpHBIX 3aHATUI s &5
S E
= 2 =
Y <
= S
8 cemecTp

[ToctanoBka 3amaun. Be16op asieMeHTHON 0a3bl 1 OpMUPOBAHUE 4 OIIK-4, TTK-6,

6ubmorexu komrnoHeHToB CAIIP. [IpoekTpoBaHue Me4aTHOTO I1K-7

y371a. Bemonuenue pacuéro. OdopmiieHne KOHCTPYKTOPCKO-TEX-

HOJIOTUYECKON JOKYMEHTALIUH.

Hroro 3a cemectp 4

10.1. TembI KypCcOBBIX IPOEKTOB / KYPCOBBIX padoT

[TpumepHas TeMaTHKa KypCOBBIX MPOEKTOB / KYPCOBBIX paboT:
Wcrounuk nutanus paspsga

YCTpoiicTBO TOKOBOM 3aIIATHI

[1ynbT yripaBiaeHus 3JI€KTPONPUBOIOB

Perynsitop 4acTOThI 31€KTpOABUTATENS

HcTounuk nuTaHust CTaOMIM3UPOBAHHBIN

HcrouHnk nuTaHus KianaHoB

Bi1ok nuTaHus IEKTPOLIMKIIOB

N3mepurens n3inydeHus

KoppexTop koadduirieHTa MOIHOCTH

N3mepurens MOayIisi KOMIUIEKCHOTO COITPOTUBIICHUS LIETIEH
JIMMupyeMbIii HCTOYHUK TTUTAHUS 71 PUTOCBETHIIHHIKOB

Maker 1abopaTtopHO# yCTaHOBKHU 1O Kypcy UYP
MnynbCcHBIN OJIOK MUTAaHUS yCTPOMCTB

KonTposmiep 6€CKOIIEKTOPHOTO IBUTATENS
brok nmutanug 1id CBETOAUIHOMN JIaMITBI

CornacoeaHa Ha noptane N2 38632
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— Paspabotka MHOro(yHKIIMOHATBHOTO yeuuuTens "Ipryc”

— Kommytatop ns MHOrokananeHbix TDR-uzmepenuit

— Paspabotka npruOopHON naHea MOTOLMKIIA HA HIIEKTPOIPUBO/IE
—  bnok ynpaeneHus cucteMoil BOIOCHa0KeHNs

— becrnpoBoaHOE 3apsIHOE YCTPOMCTBO

— ABTOMaTMYeCKM BBIKIIIOYATENIb OBITOBOM ammapaTypbl

—  YIbTpa3BYKOBOM M3MEPUTENIb OKTAHOBOTO YKCIia OEH3MHA

— OxpanHoe ycTpoicTBO Ha ocHOBe GSM

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXxcst

11.1. banabHble OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayutbHBIC OIICHKH IS JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbIN
. MakcumanbHbIN MakcumanbHbIN
DneMeHThl Y4eOHOM 0aJut 3a mepuos Bcero 3a
Oamn Ha 1-yro KT ¢ |  6amt 3a mepuon
JESTEIBHOCTH mexny 2KT u Ha CEMECTP
Havana cemectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
7 cemecTp
KoncnexT camomoaroros- 4 4 4 12
KH
KonTpomnsnas padota 10 10 20
Ormpoc Ha 3aHATHIX 1 1 1 3
OTuet no nabopaTopHOii 20 20 25 65
pabore
Hroro makcumyM 3a nepu- 25 35 40 100
on
Hapacraromum ntorom 25 60 100 100
8 cemecTp
3amura KypcoBBIX MTPOCK- 30 30
TOB / KYpCOBBIX paboT
KoncnexT camomoaroros- 1 1 1 3
KH
Onpoc Ha 3aHATUSX | | 1
OTt4er no KypcoBOMYy 1 1 2 4
MIPOEKTY / KypcoBOi pabo-
TE
OTuet no nabopaTopHOii 10 10 10 30
pabore
Hroro makcumyM 3a nepu- 13 13 44 70
on
DK3aMeH 30
Hapacraromumm nrorom 13 26 70 100
11.2. Ilepecyer 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBieH B Tabuune 11.2.
Tabmuua 11.2 — [lepecueT 06ayuI0B B OLIEHKH 3@ KOHTPOJIbHBIE TOUKH
Banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuManbHOU cyMMBbl OaioB Ha gaty KT 5
12
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Ot 70% 1o 89% ot MakcuMaabHOM CyMMBI OaiioB Ha aaty KT 4

Ot 60% no 69% ot makcumasibHON cymMmbl OaiioB Ha aaty KT

< 60% ot MakcuManbHOU cyMMBbI O6astoB Ha aaty KT 2

11.3. IlepecueT cyMMbI 6A/UI0B B TPAAMIMOHHYI0 U MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6QIIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEACTaBICH B TaONIuUIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMIIMOHHYIO U MEXTYHAPOIHYIO OIIEHKY

HroroBas cymma 6aios,
Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)
9K3aMEeH
5 (oTIMYHO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)
4 (xopo1io) (3a4TeHO) 75 - 84 C (xopomo)
70 - 74 D( )
TOBJICTBOPUTEIHLHO
3 Y ) 65 - 69 Y P
TOBJICTBOPUTEIILHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBeHHO)
2 (HEYROBIIETBOPHTENLHO) (HE Hwmxe 60 6ammon F (HeynoBneTBOpHUTENHHO)
3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMALIMOHHOE 00ecnieyeHue TUCIHIIINHBI

12.1. OcHoBHas JuTepaTypa

1. OCHOBBI TPOCKTUPOBAHHUS DJIEKTPOHHBIX CPEIACTB [DNEKTpOHHBIH pecypc]: YueOHOE
nocobue / B. I. Koznos, A. A. Uepnsrimes, 0. II. Kobpun - 2012. 149 c. - Pexum mocryna:
https://edu.tusur.ru/publications/2783 (nara oopamenus: 09.07.2018).

2. OCHOBBI KOMITBIOTEPHBIX 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: 09.07.2018).

3. JlomatkuH, A. [IpoekTupoBaHue nevyaTHbIX miaT B cucteMe Altium Designer [DnekTpoHHBIN
pecypc] [DnekrponHsIil pecype]: yaedHoe ocodue / A. JlonatkuH. — DIeKTpoH. gaH. — Mocksa JIMK
ITpecc, 2017. — 554 c¢. - Pexum pgoctyma: https://e.lanbook.com/book/97334 (mara oOparmieHus:
09.07.2018).

12.2. lonotHUTEILHAS JTATEPATYpa

1. VYBapos A.C. P-CAD. IIpoekTupoBaHre U KOHCTPYUPOBAHUE AJEKTPOHHBIX YCTPOUCTB. - M.:
«l'opstaas nmunus-Tenexom», 2004. - 760 c. (namuuue B 6ubmmorexke TYCVYP - 42 5k3.)

2. Cremenko, B.b. P-CAD. TexHonorus npoeKTUpOBaHUS TEYATHBIX IIaT: Y4eOHoe mocobdue
s By30B / B. B. Cremenxo. - CI16.: BXB-IletepOypr, 2005. - 711 c. (nanuuue B 6ubnuorexke TYCYP -
20 9K3.)

3. Pazpabotka u opopmiieHHE KOHCTPYKTOPCKOM JOKYMEHTAIMH PaJuO3JIeKTPOHHON ammapary-
poi: CripaBounuk / D.T. PomanbrueBa, A.K. iBanosa, A.C. Kynukos u np.; [Tox pen. 23.T. PomanbraeBoit. —
M.; Paguo u cBs3b, 1989. — 448 c. (Hamuuue B onbdanoreke TYCVYP - 21 3k3.)

4. Pa3paboTka TEXHHYECKOTO 3aJaHUS U TEXHHUUECKUX MPEIOKEHUI Ha mpoekTupoBanue POC
[DnexTpoHHBIH pecypc]: YuebHoe nocodbue k KypcoBomy npoektupoBanuio / FO. I1. Kobpun - 2018. 94 c.
- Pexxum noctyma: https://edu.tusur.ru/publications/7902 (nata o6pamenwns: 09.07.2018).

5. DnemenTHas 6aza 37eKTPOHHBIX KoMIoHEHTOB POC [DnekTpoHHbIi pecype]: YuebHoe moco-
ome Kk KypcoBomy mpoektupoBannio / FO. II. Kobpumr - 2018. 64 c. - Pexum pgocryna:
https://edu.tusur.ru/publications/7904 (nata obpamenus: 09.07.2018).
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12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. HVudopmanroHHbIE TEXHOJIOTHMH HPOEKTUPOBAHUS PAJAMOAIEKTPOHHBIX CPEACTB [DJEKTPOH-
HBII pecypc]: Meronuueckue yka3aHus 0 KypcOBOMY U TUIUIOMHOMY npoektupoBanuio / Koopun FO. I1.
- 2012. 140 c. - Pexxum nocryna: http://edu.tusur.ru/publications/2615 (nata o6pamenus: 09.07.2018).

2. HWudopmaunonnsle TexHonoruu npoektuposanus POC [DnexktpoHHblil pecypc]: Meroauye-
CKHE YKa3aHusd MO camocTtosTenbHoi pabore / Kobpun FO. II. - 2013. 9 c. - Pexum goctyma:
http://edu.tusur.ru/publications/2946 (nata obpamenus: 09.07.2018).

3. Altium Designer. SolidWorks. Yacts 1. Pa3zpabotka snemeHTHON 0a3bl [DIEKTPOHHBIN pe-
cypc]: COOpHHMK MpakTUYECKUX 3aJaHUN MO MPOEKTHPOBaHUIO MeyaTHbIX y310B POC / Ozepkun . B. -
2012. 66 c. - Pexxum noctyna: http://edu.tusur.ru/publications/1556 (mata o6pamenus: 09.07.2018).

4. Altium Designer. SolidWorks. Yactp 2. CxeMOTeXHUUECKOE MPOESKTUPOBAHUE [ DIEKTPOHHBIN
pecypc]: COOpHUK MPAKTUYECKUX 3aIaHUI TI0 MPOEKTUPOBAHUIO revaTHbIX y310B POC / Ozepkun 1. B. -
2012. 50 c. - Pexxum noctyma: http://edu.tusur.ru/publications/1554 (nara obpamenus: 09.07.2018).

5. Altium Designer. SolidWorks. Yacte 3. Tonosornyeckoe nmpoeKkTUpoBaHUE [DIIEKTPOHHBIN
pecypc]: COOpHHMK MpaKTUYECKUX 3a/laHUH 110 MPOEKTUPOBaHMIO neyaTHbIX y310B POC / O3epkun /. B. -
2012. 95 c. - Pexxum pocryna: http://edu.tusur.ru/publications/1558 (mata o6pamenus: 09.07.2018).

6. 3HAKOMCTBO C CHUCTEMOM aBTOMATHU3UPOBAHHOIO NPOEKTHpOBaHUs mnedaTHbiX miatT P-CAD
[DnexkTpoHHBIN pecype]: MeToandeckue ykazanus K jlabopaTopHoil padote o auctuimiuie « adopma-
IIMOHHBIE TexHojoruu mnpoektuposanuss POC» / Kobpun O. II. - 2012. 28 c. - Pexxum poctyna:
http://edu.tusur.ru/publications/2614 (mara obpamienus: 09.07.2018).

7. Opranuzanus u BeneHue 6udnmmorek paguosnemenToB B P-CAD [DnextponHslii pecypc]: Me-
TOIMYECKHUE yKa3zaHus K jJabopaTtopHoi pabore o aucuuiinHe «MHpopmManoHHble TEXHOIOTHH IPOeK-
tupoBanusi POCy» / Kobpun HO. I1. - 2012. 31 c. - Pexxum noctyna: http://edu.tusur.ru/publications/2612
(mara obpamenus: 09.07.2018).

8. Coznmanue ycloBHBIX TpadudecKkux 0003HadeHu paanodnemMeHToB B P-CAD [DnekTpoHHbII
pecypc]: Metoandeckue ykazanus K JabopatopHoit pabore no auciuiuinie « Hopmarmonasie TEXHO -
gorun npoektupoBanus PIC» / Kobpun 0. II. - 2012. 60 c. - Pexum pocryna:
http://edu.tusur.ru/publications/2611 (mata o6pamenus: 09.07.2018).

9. Pa3paboTka mocaJOYHbIX MECT Ul MOHTa)Xa KOHCTPYKTUBHBIX 3JIEMEHTOB Ha IEYaTHOM IiaTe
B P-CAD [OnextpoHHbii pecypc|: Meroauueckue yka3zaHus K J1abopaTopHOM paboTe MO JAMCIHIUINHE
«Mupopmanmonnsie TexHonoruu npoexktupoanus POCy» / Kobpun 0. I1. - 2012. 83 c. - Pexum nocry-
na: http://edu.tusur.ru/publications/2610 (nata obpamenus: 09.07.2018).

10. ®opmupoBanue kommnoneHToB POC ¢ momourpto aucneryepa oubmuorexk P-CAD Library
Executive [DnexTponnslii pecypc]: Meroauueckue ykazaHus K Ja0OpaTOpHOM paboTe MO JUCIUTIINHE
«Mupopmanmonnsie TexHonoruu npoexktupoanus POCy» / Kobpun 0. I1. - 2012. 35 c. - Pexum nocry-
na: http://edu.tusur.ru/publications/2609 (nata obpamenus: 09.07.2018).

11. Co3znaHue 31eKTpUUECKUX cxeM rpaduueckuM pegakropom P-CAD Schematic [DnexTpoHHBIiH
pecypc]: Metoaudeckue ykazanus K JabopatopHoit pabore no auciuiuinie « Hpopmamonasie TEXHO -
gorun npoektupoBanus POC» / Kobpun 0. II. - 2012. 46 c¢. - Pexum pocryna:
http://edu.tusur.ru/publications/2608 (mara obpamenus: 09.07.2018).

12. Jlmanorosoe pa3melieHue 3exkrpopaanodieMenTos B P-CAD [OnexTponHslii pecypc]: Mero-
JUYECKUe yKa3zaHus K jabopaTopHoit paboTe no nucuuiuinie « M HpopManoHHbIEe TEXHOIOTUU MTPOEKTH -
poBanus POCy» / Kobpun 1O. II. - 2012. 48 c. - Pexxum nmoctyna: http://edu.tusur.ru/publications/2607
(mara obpamenus: 09.07.2018).

13. PyyHas u MHTepakTHUBHas TPACCUPOBKHU MPOBOJHUKOB IedaTHbIX IIaT B P-CAD [Onekrpon-
HBII pecypc]|: Meroauueckue yka3zaHus K JiaboparopHod paborte mo mucturiuHe «MHbopManroHHbIe
TexHojoruu npoektupoanuss POC» / Kobpun 0. II. - 2012. 51 c. - Pexum pocryna:
http://edu.tusur.ru/publications/2606 (mara obpamienus: 09.07.2018).

14. ABTOomarmueckas TpacCUpOBKa NPOBOAHMKOB IeuaTHbIX Iuiar B P-CAD [OnexrtponHslii pe-
cypc]: Metoauueckue ykasaHus K jgaboparopHoil pabore no aucuuiuinae «MHpopmalnoHHbIe TEXHOIO-
run  npoektupoanus POC» / Kobpun 0. II. - 2012. 36 c. - Pexum pocryna:
http://edu.tusur.ru/publications/2605 (mara obpamenus: 09.07.2018).

15. OCHOBBI 3prOHOMUKH M JU3aiiHa PaJUO3IEKTPOHHBIX CPEACTB OBITOBOTO Ha3zHaueHMs [Dek-
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TpoHHBIH pecypc]: YueOnoe mocodume / KommakoB A. K. - 2012. 200 c. - Pexum pocryna:
http://edu.tusur.ru/publications/1112 (nara oopamenus: 09.07.2018).

16. Pacuer TONIIMHBI BIAro3aliUTHBIX NOKpbITUN netaneid POC [Onextponnsit pecype]: Mero-
TUYECKOe TTocoOure JUTsl BRITIOJTHEHUs nTpakTudeckoro 3anatus / KonmakoB A. K. - 2012. 11 c. - Pexxum no-
ctyna: http://edu.tusur.ru/publications/1040 (nara o6pamenus: 09.07.2018).

17. Pacyer coOcTBeHHO# YacTOThl TeyaTtHoTo y3ia POC [DnexkTponHblid pecypc]: Meroanueckoe
nocobue Ui BBIMOMHEHU Npaktuueckoro 3anatus / KonmakoB A. K. - 2012. 4 c¢. - Pexum goctyna:
http://edu.tusur.ru/publications/1043 (mara obpamienus: 09.07.2018).

18. Bribop u pacuer cucremsl amopTtusanuu 6moka POC [DnekrponHslit pecypc]: Meroauueckoe
nocobue A BeIMOMHEHUsT npakTrudeckoro 3aHsaTus / KonmakoB A. K. - 2012. 11 c. - Pexum moctyma:
http://edu.tusur.ru/publications/1045 (nara o6pamienus: 09.07.2018).

19. Pacuét TeruoBoro pexuma 6oka POC [DnexTpoHHBINA pecypc]: MeToaudeckoe nmocodue st
BBINOJIHEHU TpakThHueckoro 3ansatus / KommakoB A. K. - 2012. 8 c¢. - Pexum pgocryma:
http://edu.tusur.ru/publications/1044 (mara obpamenus: 09.07.2018).

20. OmpeneneHre MaccorabapuTHBIX IMoKa3arenel KoHCTpyKimu 6moka POC [DnexTpoHHBIi pe-
cypc]: Meronndeckoe mocoOue Jijist BRITTOJIHEHHsI TipakTuieckoro 3ausatus / Konnakos A. K. - 2012. 6 c. -
Pexxum noctyna: http://edu.tusur.ru/publications/1046 (nara ob6pamenus: 09.07.2018).

21. XymoKeCTBEHHO — KOHCTPYKTOpPCKas pa3paboTka JIMIEBOW IMaHEIHd PagruodJeKTPOHHOTO
yCTpoHcTBa [DIeKTpOHHBIH pecype]: Meroauueckoe mocodue mo BHITOIHEHUIO PAKTUYECKOTO 3aHATHS /
KonmakoB A. K. - 2009. 19 c. - Pexxum noctyna: http://edu.tusur.ru/publications/1175 (mata obpamenus:
09.07.2018).

22. OCcHOBHI Au3aifHa ¥ KOMITO3HMIIMM B TEXHUKE [DIEKTpOHHBIN pecypc]: YueOHOoe mocobue /
Konmakos A. K. - 2012. 97 c. - Pexxum goctyma: http://edu.tusur.ru/publications/1270 (mara obGpamieHus:
09.07.2018).

23. 3naxkomctBo ¢ CAIIP Altium Designer [DnexTponHsbIii pecypc]: Meronuueckue yka3zaHUs K
nabopatopHoit  padore / KO. II. Kobpum - 2018. 23 «c¢. - Pexum pgocryna:
https://edu.tusur.ru/publications/7905 (nata obpamenus: 09.07.2018).

24. Opranmszanus 1 BeaeHue oudnmorek B Altium Designer [DnekTpoHHBIN pecype]: MeToauye-
CKHMe YyKazaHusi K JsaboparopHoit pabore / HO. II. Kobpun - 2018. 28 c. - Pexum pocryna:
https://edu.tusur.ru/publications/7903 (nara obpamenus: 09.07.2018).

25. ®opmupoBaHUe 3IEMEHTHOH 0a3bl mpoekra meyatHoro yszna POC [DnexktpoHHbI pecypc]:
Metonuveckue ykazanusi k saboparopuoit padore / FO. I1. Kobpun - 2018. 25 c. - Pexxum mgoctyma:
https://edu.tusur.ru/publications/7967 (nata obpamenus: 09.07.2018).

12.3.2. YueOHO-MeTOAMYECKHE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUYECKUE MaTepHallbl AJIsi CAMOCTOSTENILHON M ayAUTOPHOM pabOThl 00ydaroIuxcs
W3 YHUCa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3I0POBBSI M1 HHBAJIHJIOB MIPEIOCTABIAIOTCS B (hOpMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSIM UX 3/I0POBbS U BOCTIPUATHUS HHPOPMAITHIH.

JLJist M1 ¢ HApPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JLJ1s1 JII ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (popme.

JLJist I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. IIpodeccuonasibHbie 6a3bl JAHHBIX U HH(GOPMAILIMOHHbIE CTIPABOYHBbIE CHCTEMbI
1. ba3bl naHHBIX, JOCTYI K KOTOpbIM odopmiieH Oubanorekoit TYCYPa B Tekyiuii MOMEHT Bpe-
MeHHU. CIIMCOK TOCTYIHBIX 0a3 TaHHBIX CM. 10 ccbuike: https://lib.tusur.ru/ru/resursy/bazy-dannyh
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuaJibHO-TEXHHYECKOE M IIPOrPaMMHoOe odecredyeHne 1JIs J1adopaTopHbIX padoT

JlaGopaTopust aBToOMaTH3UPOBAaHHOTO TpoekTupoBanus / Jlabopatopus I'TIO

yueOHas ayIuTOpHUs JUISI POBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS JIsI IIPOBE -
JIEHUS 3aHATHI MPAKTUUECKOTO THUIIA, yueOHas ayTuTOPpHs AJsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yaeOHast ayTUTOPHsI JIJIsl TPOBEJCHHMSI 3aHSATUI CEMIUHAPCKOTO TUTIA, TIOMEIICHHE JIJISl KypCOBOTO MPOSKTHU -
poBaHUA (BBIMOJHEHUS KYPCOBBIX padoT), MOMEIIEHUE ISl TPOBEACHUS TPYIIOBBIX U MHAMBHUIYaTbHBIX
KOHCYJIbTAIINMN, TIOMEIIIEHUE TSI TPOBECHHS TEKYIIEro KOHTPOJIS U MMPOMEXKYTOUYHOU aTTeCTalliu, oMe-
[IEHHE IS CAaMOCTOSTENBHON paboThI

634050, Tomckast obnactsb, T. Tomck, Jlennna npocnexr, a. 40, 403 ay.

Ornucanue UMerIerocs 000pyI0BaHUS:

- CepBep Ha 06aze kommbroTepa Intel Pentium,;

- Paboune crannmm Ha 6aze kommnberoTepa Intel Core (12 mrT.);

- MapkepHas nocka;

- DKpaH i MPOEKTOpa Ha MOJCTABKE;

- Mynstumenniinbiii npoexktop TOSHIBA;

- TeneBuzop-mouutop SAMSUNG;

- Kommutekt crienmanusupoBanHoi yueOHON MebOenu;

- PaGouee mecto npenogaBarens.

[IporpamMmMHoe obecnieueHue:

- 7-Zip

— ANSYS AIM Student

— Acrobat Reader

— Altium Designer

— Google Chrome

— MicroCAP

— Microsoft Office

— Microsoft Windows

— Mozilla Firefox

— OpenOftice

13.1.3. MaTrepuaJbHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
s camocTosTeNbHOM paboThl HCMONB3YIOTCA yYeOHblE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTtb, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTs, r. Tomck, Bepmmanna ynmuua, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 aya.

CocTtaB 060pyI0OBaHMS:
- yueOHast MmebOernb;
- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;
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- KOMITBIOTEpPBI TIOAKIIOUYEHB! K ceTu «HTepHeT» M 00ecrneynBaoT AOCTYI B 3JIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

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

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

[Tpu 3aHATHAX ¢ 0OYUYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENOIaBaHus 11 00y4JaroIXcs
C MHBaJIHMIHOCTHIO, MOPTATUBHONW MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000py/loBaHa KOMIIBIOTEPHON TEXHHKOH, ayIMOTEXHHKOH, BHUJEO-
TEXHUKOM, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C 0OYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMHM I[IPEyCMOTPEHO UCIIOJIb30BaHUE B
JCKIIMOHHBIX U Y4EOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPpU MOMOIIY BUACOYBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 00y4YaIOIIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA MH(OPMAIIUU U IpYrHe TEXHUYECKHE CPe/ICTBA IprueMa/miepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs JUIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

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

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIICTCHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIe 3a7aHUA

1) K kxakoif mpobieme OTHOCUTCS OIpe/eIeHHe OCHOBHBIX XapaKTEPUCTUK CUCTEMbI IIPU HEKOTO-
poit BIOpaHHO# ((puKCcupoBaHHOI) CTpyKTYype?

a) npoOieMa CUHTE3a

b) nmpoGiema aHanmza

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

a) mpobjeMa CHHTe3a

b) nmpoGnema aHanmza

3) K xakomy BUAy MOACUCTEM OTHOCSTCS IMOJCHCTEMBI TPACCHPOBKM COEAMHEHHH B IMEYaTHBIX
rarax?

a) 00CITY>)KUBAIOIINE MOJCUCTEMbI

b) MpOEKTUPYIOIIHE MOACUCTEMBI

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

a) 00CITY>KHBAIOIINE MOJCUCTEMbI

b) MpOEKTUPYIOIIHE MOACUCTEMBI

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

a) 00CITY>)KUBAIOIINE MOJCUCTEMbI

b) MpOEKTUPYIOIIHE MOACUCTEMBI

6) Kakyto mammHHYyI0 rpaduky cieayeT HCIOJIb30BaTh JJIS pEIIeHHs 3aJad MPOEKTUPOBAHUS
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KOHCTPYKLIMH?

a) MTHTEPAKTUBHYIO MAITUHHYIO TpaduKy

b) makerHyro 06paboTKy rpaduueckoit HHGopMaIK

7) Kaxas rpaduueckas cucreMa JOJKHA MCHOJIb30BAThCA ISl OOPMIICHUS TEXHUYECKOH JOKY-
MEHTAaLHH?

a) CTeIHaTN3UPOBaHHBIC TPAPUICCKUE CUCTEMBI

b) cucTembl 001Iero Ha3HAUCHUS

8) Kaxkas rpaduyeckas cuctema J0HKHA UCIIOJIB30BAThCs A1 opopMiIeHHS TpapUIeCcKUX 3aBUCH -
mocteit POC?

a) CTeIHaTN3UPOBaHHBIC TPAPUICCKUE CUCTEMBI

b) crucTembl 001Iero Ha3HAUCHUS

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

a) BHEJPEHHE CYIIECTBYIOIIETO MPOTPAMMHOT0 00€CTICUCHHUS

b) mocTpoeHue MaTeMaTUYECKUX MOJIETICH

) pa3paboTKa COOTBETCTBYIOIIUX MPOTPaMM

d) pa3paboTka aaropuT™MOB

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

a) BHEJPEHHE CYIIECTBYIOIIETO MPOTPAMMHOI0 00€CTICUCHUS

b) pa3zpaboTka anropuTMoB

C) MOCTPOEHUE MaTeMaTHYECKUX MoJieeit

d) pazpaboTka COOTBETCTBYIOIIMX MPOTPaMM

11) B pe3ynbTaTe npoBeneHUs] HAy4HO-HCCIEA0BAaTeNbCKUX pabOT co3aHa JOKYMEHTAlus IS pe-
IICHUS 33/1a4u TpaccupoBKH. K Kakoli crucreMe OTHOCUTCS MOTyYeHHAs TOKyMEHTalus?

a) SCM-cucrema (ympaBJIeHHE IIETIOYKAMHU TTOCTABOK)

b) PDM-cuctema (ynpasieHue NPOESKTHBIMU TaHHBIMH )

¢) CAD-cuctema (KOHCTPYKTOPCKOE MPOSKTHPOBAHUE)

d) CAM-cuctema (TeXHOIOTHYECKas! TOJrOTOBKA IPOU3BO/ICTBA)

e) CAE-cucrema (pyHKITMOHATBHOE MMPOSKTHPOBAHUE)

12) meem HabOp KOHCTPYKTOPCKOM JTOKyMeHTauuu Ha mpubop. Kakoe u3 onpenenenuit moHATHS
"uadopmarusa" HanboIee TOYHO COOTBETCTBYET UMEIOMIEHCS TOKYMEHTAITUH ?

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

b) "uHdopmanus ecTb BCe CBEACHUS, ABISAIOMINECS 00BEKTOM XpaHEHHMS, TMepeladul U Mpeodpaso-
BaHUA"

¢) "uHdopmanus ABIIETCA OJHON U3 (PyHIAMEHTaIbHBIX CYLTHOCTEH OKpyXaromero Hac Mupa" 4,
"uHpopMaIs ABIACTCS OJHUM M3 OCHOBHBIX YHUBEPCAIbHBIX CBOMCTB MaTepuu"

d) "undopmanus ecTb OTpaskeHHE peaqbHOro Mupa"

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

a) rpaduuecKuit mporeccop

b) rpapuueckas PC

¢) rpaduyYeCcKHe aanTephl

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

a) rpapuueckas PC

b) rpaduueckue axanteps

¢) rpaduueckuii mpoieccop

15) Kakoit Bug n300paxkeHuit HeoOXoauM Jj1st OpOPMIICHHUS YePTEKEH ?

a) BBICOKOKAYeCTBEHHbIE YepHO-0eTIble H300paKeHUs

b) nBeTHBIC MW ABYMEPHBIC H300paKEHUS

C) MPOEKIHUS TPEXMEPHBIX H300paKeHUH ¢ 3aKpallliBaHHEM OBEPXHOCTEH

d) mpoekuuu pearuCTUYHBIX TPEXMEPHBIX H300paKEHHUM ¢ y4ETOM OTpakaTeNbHBIX XapaKTepH-
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CTHK IOBEPXHOCTEH 0OBEKTOB M (HOPMUPOBAHUEM CBETOTEHEH

€) KapKacHble TPEXMEpHbIE MPOEKIMU KOHCTPYKTOPCKUX YepTEKel ICKU30B C yhajeHUueM u 0e3
yIQJICHUST HEBUANMBIX JTUHUI

16) Pemenue kakoit 3amaun npoektupoBanusi POC motpedyeTcs A1 MOBBIIIEHUS TTPOIIEHTA BBIXO-
Jla TOTHBIX (T.€. yMEHbIIIeHHEe Opaka) mpuOopoB?

a) co3nanne HOBbIX POC

b) cymecTBeHHas MOJCPHU3AIIHS

C) YacTU4Has MojiepHu3aIus cymectBytomeid POC

17) Pemenne kakoit 3agaun npoektupoBanusi POC norpeOyeTcst mocie BHECEHUs! CYIIECTBEHHBIX
W3MEHEHHUI B KOHCTPYKIIHIO pubopa?

a) coznanue HoBeIX POC

b) cymiecTBeHHass MOJACPHU3AIUS

C) YacTU4Has MojiepHu3aIus cymectBytomeid POC

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

€) YacTh4yHas MojepHu3aIus cymectBytomeid POC

f) cozmanue HoBbIX POC

g) cyliecTBEHHasi MOAECpHU3aLUs

18) Uto npezacrapiseT co0oii cucTeMa aBTOMaTU3upoBaHHOTO npoektupoBanus (CAIIP)?

1. cpeacTBO aBTOMaTH3AIMK MPOSKTUPOBAHUS

2. cucrema JIeITeIbHOCTH JIF0/IEH 110 MPOESKTUPOBAHUIO OOBEKTOB

19) BubpoycToiuuBOCTS - 3TO:

a) 1. cnocoOHOCTh KOHCTPYKIIMKA HOPMAJIbHO (P)YHKIIMOHUPOBATh B YCIOBUSAX BO3JeiicTBUA BHOpa-
U1

b) 2. ciocoOHOCTh KOHCTPYKIIMH MPOTUBOICHCTBOBATh M YCTPAHITh BUOPAITUIO

¢) 3. cmocoOOHOCTh YCTOMUYMBO (DYHKIIMOHUPOBATH B YCIOBHUSIX MIEPEMEHHBIX KOJICOAHMI

20) BuGponpouHOCTS - 3TO:

a) 1. cmocoOHOCTh KOHCTPYKITUH BBIICPKUBATH BUOPAITHIO

b) 2. cocoOHOCTh KOHCTPYKIIMA HOPMAJIBHO (PYHKITMOHUPOBATH MIOCTIE YCTPaHEHUsI BUOpauu

¢) 3. crmocoOHOCTh KOHCTPYKITUU TIPOTUBOCTOSITH Pa3pyIIaOIeMy BO3JICHCTBUIO BHOpaAIIUn

21) 'aibBaHOXUMUYECKUN METOA MIPUMEHSIETCS JUISL:

a) 1, mony4eHus nepexoAHbIX OTBEPCTHH B MEYATHBIX IIaTax

b) 2, noxy4eHus: MeTaNIM3UPOBAHHBIX OTBEPCTUH B MEYATHBIX TUIATaX

¢) 3, OJIy4eHHs OTBEPCTUI C 36HKOBKOH

22) JIBycTOpOHHME I1€YaTHBIE IJ1aThl PEKOMEHAYETCS UCIOIb30BATh JJIA:

a) 1. cBepXOBICTPOACUCTBYIOMIUX CUCTEM

b) 2. co3maHus YaCTUUHOTO FKPAHUPOBAHUS JTMHUU

¢) 3, hbopmMupoBaHUE TUHUY CBS3H BHICOKOTO Ka4eCTBa

23) KoHCTpyKIIMYM NIEYaTaroT MJ1aThl OIPEAEIIAIOTCS:

a) 1, TeXHOJIOTHEH ee U3TOTOBJICHUS

b) 2, ee Tomoyoruei

¢) 3, TpaccupOBKOH

24) Mexanu3m paboThl MATHUTOCTATUYECKOTO DKPaHA:

a) 1. 3akirodaeTcs B NIYHTUPOBAHUH CUJIOBBIX JIMHUI CTaTUYECKOTO MOJIS

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

¢) 3. 3aKiIrovaeTcs B IIYHTUPOBAHUH MApa3sUTHBIX CBS3EH

25) MHorocoiHble Ne4aTHbIE IUIaThl PEKOMEHAYETCS MCIIOJIb30BATh JIJIS:

a) 1, OBICTPOICHCTBYIONTUX M CBEPXOBICTPOICHCTBYIOIINX YCTPOUCTB

b) 2, OBICTPOJCHCTBYIOUINX YCTPOICTB

¢) 3, moKanu3aus 3JIeKTPOMArHUTHOTO OIS

26) OneHka KOHCTPYKIUH anmaparypsl - 3TO:

a) 1. 3HaueHune nmapameTpa KOHCTPYKIIMH, KOTOPBI OTBeYaeT TPEOOBAHUSAM TEXHUYECKOTO 3aJaHUS

b) 2. nensiii HaboOp MapamMeTpoB, IPU KOTOPOM JOOBIBAIOTCS] ONTHMAJIbHbIE PEIICHHS

¢) 3, mony4eHue 3aJaHHOTO 3HaYEeHUsI ONTUMHU3ALNU
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27) OcHOBHOE TpeOOBaHUE K DKPaHY:

a) 1. MmakcuManpHas TONIUHA

b) 2. MakcuMaabHas POBOJUMOCTD

¢) 3. makcuMainbHas 3)PEKTUBHOCTD

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

a) 4eThbIpe

b) nsaTh

C) IeCTh

d) cemp

29) OHOCTOPOHHUE TEYaTHBIE 1Tl PEKOMEHYETCsl UCIIOIb30BaTh JUIS:

a) popMHUpOBaHUE KAaYECTBEHHBIX JTUHUHN CBS3H

b) popmupoBanue TUHUH CBSI3U

C) CBEPXOBICTPOICHCTBYIOIITUX CUCTEM

30) ITaccuBHBIE KOMIIOHEHTHI JJII TOBEPXHOCTHOTO MOHTa)XKa M3TOTABIMBAIOTCS B JABYX MOIU(U-
Kalusx:

a) B BUJIC IWUIMHJPA U B BUJC YUTIa

b) KopmycHbIE U OECKOPITYCHBIC

C) C aKCHATBHBIMU U PaJHaIbHBIMH BBIBOJIAMU

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

a) 100 mm

b) 350 Mm

¢) 6onee 350 MM

32) PazpaboTka KpuTepHueB KOHCTPYKIMH (POPMHUPYETCS H3:

a) MapameTpoB, M0 KOTOPHIM BEAETCS OLIEHKA KOHCTPYKLIUN

b) 3a71a4 ONTUMHU3ALHH

C) pelIeHus 3a/1a4 JOCTHKEHHS] MUHUMHU3alMK 3HAYSHUS TapaMeTpOB

33) Tepmun «BepuduKanus) 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 PEIICHH - BepUPHUKALNSA - CEPTUDUKALIHS

C) MPOEKTUPOBAHHE - U3TOTOBJICHHUE - KOHTPOJIb

35) Tomonornueckoe NPOSKTUPOBAHUE BKIIIOYAET TPU (POPMaTM30BAaHHBIX B3aUMOCBSI3aHHbIX 3a71a-
Yu:

a) pa3OueHue - pa3MeIIeHUe - TPACCUPOBKa

b) cxema - KOMIIOHOBKA - TPACCHPOBKA

C) Teopus - KPUTEPHUH - 33]1a4n

36) Ha kakom starne npoektupoBanus POC HEoOX0muMo perieHne 3a1a9i ONTUMHU3AIUN POBOI-
HBIX U IIEYATHBIX COCTUHEHUI?

a) GYyHKITMOHAIHHOE MPOEKTUPOBAHUE

b) cucreMoTeXHUYECKOE MTPOEKTUPOBAHNE

C) TEXHOJIOTMUYecKast MOAr0TOBKa MMPOU3BOJICTBA

d) KOHCTPYKTOpPCKOE MPOEKTUPOBAHHUE

37) Ha kakom sTane npoektupoBanus POC ocymiecTBiseTcs BEIOOP 3JIEMEHTHOM 0a3bl M DJIEKTPH -
YECKOM CXEMBbI IPOSKTUPYEMOTO M3/1eNHs?

a) TEXHOJIOTMUYecKasl MOAr0TOBKA IMPOU3BOJICTBA

b) cucreMoTeXHUYECKOE MTPOEKTUPOBAHNE

¢) GYyHKITMOHATBHOE MMPOEKTUPOBAHUE

d) KOHCTPYKTOpPCKOE MPOEKTUPOBAHHUE

38) Ha kako# cramumy OCYIIECTBISIETCS pa3padOTKa MaTeMaTWYECKOH MOJETH IS YIpaBICHUS
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TEXHOJIOTMYECKHUM IIPOLIECCOM NPHU NpoeKTupoBanuu POC?

a) TEXHOJIOTHSI U3TOTOBJICHUS U UCIIBITAHUS CITPOCKTUPOBAHHOTO 00BEKTA (OMBITHOTO 00pasIia WiH
NapTHH), BHECEHUS! KOPPEKIUH (TIPU HEOOXOMMOCTH)

b) paGounii mpoexT

C) HAy4HO-HCCIIe0BaTeNbCcKast paboTa

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) paGounii mpoexT

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

d) TexHuveckoe 3aaHNE HA MPOEKTUPYEMbI OOBEKT

€) Hay4HO-HCCIIeIoBaTeIbCcKas pabora

40) Ha kaxo# cTaguu OCyIIECTBIISICTCS MMOMCK aHAJIOTOB P NpoekTrpoBanuu POC?

a) TEXHUYECKOE 3aJ[aHNe Ha MIPOEKTHPYEMbIH OOBEKT

b) paGounii mpoexT

C) TEXHUUYECKHUH ITPOEKT

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

€) Hay49HO-HCCIIeI0BaTeIbCKast paboTa

41) Ha xakom stane npoektapoBanusi POC onpenenstorcss pUHIMIIEI €e padoThI?

a) GyHKIIMOHAIHHOE MPOEKTUPOBAHUE

b) cucreMoTeXHUYECKOE MTPOEKTUPOBAHNE

C) TEXHOJIOTMUYecKast MOAr0TOBKa IMPOU3BOJICTBA

d) KOHCTPYKTOpPCKOE MPOESKTUPOBAHHE

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

a) 9CKU3HOE MPOEKTUPOBAHUE

b) npeaBapuTeIbHOE MPOSKTUPOBAHHE

C) TEXHUYECKOE MPOCKTHUPOBAHHE

43) Ha kakoii cragun npoexktupoBanus POC co3naércs skcnepuMeHTaIbHbIN 00pa3el] MpoeKTupy-
€MOTr0 U3aeius’?

a) TEXHUYECKOE MPOEKTUPOBAHNE

b) 3cKU3HOE MTPOCKTUPOBAHKE

C) MpeaBapUTEIbHOE POCKTUPOBAHHUE

44) Ha xakoii cranuu nmpoektupoBanusi POC BO3MOXXHO MaKCHMaJIBHOE WCITOJIb30BAaHUE KOMITBIO -
Tepa?

a) MpeIBapUTENIbHOE MMPOSKTUPOBAHHE

b) SCKH3HOE POEKTUPOBAHHUE

C) TEXHUYECKOE MPOCKTHUPOBAHHE

45) Pa3paboTtana JOKyMEHTAIH Ul IPOSKTHPOBAHUS TEXHOJIOTHYeckoro Mapuipyra. K xaxoit cu-
CTeME OTHOCUTCSA MOJTyuyeHHas JOKyMeHTalus?

a) PDM-cucrema (ynpaBieHHe IPOESKTHBIMH JTAHHBIMH)

b) SCM-cucrema (ymnpapieHHe 1IEMOYKaMH TTOCTaBOK)

¢) CAE-cucrema ((pyHKIIMOHAIBHOE TPOSKTUPOBAHNUE)

d) CAD-cucrema (KOHCTPYKTOPCKOE TTPOCKTUPOBAHHE)

e) CAM-cucrema (TEXHOJIOTHYECKAs MOATOTOBKA MPOU3BOJICTBA)

46) Pemaercs 3a1a4a KOMITIOHOBKH 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 TAaKoTo repexona’?

a) arperupoBaHue

b) abcTpakius
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C) JCKOMIO3UIIHS

47) DneKTpoMarHuTHasi COBMECTUMOCTb - JTO:

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

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

C) CIOCOOHOCTH ammapaTypbl (YHKIIMOHUPOBATh COTNIACHO TpeOoBaHUsM TY OJIHOBPEMEHHO C
JPYTUMH YCTPOUCTBAMHU 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) Knaccudukaunonusie npuzHaku u rpynmnsl CAIIP.

5) OO0miast XxapakTepuCTUKa MpoLecca aBTOMaTU3UPOBAHHOTO IPOEKTUPOBAHMUS.

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

7) @ynkuunonanbHbie coctapiistroniue CAIIP - mpoekTupyromiye u 00CTyKUBAIOIIHUE MOACUCTEMBI.

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

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

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

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

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

13) Dnexrponnas (6e30ymaxkHass) ¢hopma BBEICHUS KOHCTPYKTOPCKO-TEXHOJIOTHYECKON TOKYMEH-
TaIHH.

14) CALS — TexHoM0rMN MHPOPMALIMOHHOM MOAAEPKKHU KU3HEHHOTO IuKia uznenuit POC.

15) Texuuueckoe obecneuenue CAIIP. Ananu3 TpeGoBaHUN K KOMIUIEKCY TEXHUYECKHUX CPE/ICTB
(KTO).

16) Crpyktypa Texuuyeckoro obecnieuenus CAIIP. Texuuueckue cpeacrsa. MamMHHble HOCUTE-
71 uH(GOpPMalKK, BUJIbl KAHAJIOB CBSA3H, CPEJCTBA BHIYMCIUTENbHON TeXHUKH. [ToHATHSA KIMEHT-cepBepa,
daiin-cepsepa, cepBepa 0a3 1aHHBIX, cepBepa NPUIOKEHUH, KOMMYTAallMOHHOTO CepBepa, CIEeLUAIU3UPO-
BaHHOTO CepBepa.

17) CneunanuzupoBanabie KTC CAIIP - aBToMaTH31poBaHHbIE pabovne MecTa.

18) Komnbrotephusie cetu B CAIIP.

19) OGecnieuenus 6e30MacHOCTH MHPOPMALIMOHHBIX TEXHOIOTHH npoekTupoBanus POC.

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

21) YerpoiictBa BbiBoJa rpaduueckoit uHpopmanuu B CAIIP - rpadonoctpourteny u KoopauHarTo-
rpadbl BEKTOPHOTO THIA.

22) YerpoiictBa BbiBoJa rpaduueckoit unpopmanuu B CAIIP - rpadonoctpourtent u KoopauHaTo-
rpadsl pacTpOBOro THIIA.

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

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

25) ®yukuunoHanbHas cxema CAIIP Ha ypoBHE mporpaMMHOro, MH(GOPMALMOHHOTO U JIUHTBUCTH -
4eCcKoro o0ecrneyeHusl.

26) Cocras nporpammHoro ooecnieuenust CAIIP.

27) CoctaB uH(pOpMaIIMOHHOTO U JTUHTBHCTHYECKoro obecnieueHus: CAIIP.

28) Tumnossie npouecchl npoektupoBanusi B CAIIP nmoaroroBUTenbHOro, OCHOBHOTO M 3aKJIIOYH -
TEJIBHOIO 3TAIOB.

29) Cocras u ctpykrypa cucreM PCAD u Altium Designer.

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

31) Anroputm pa6otsl ¢ CAIIP cxemorexnuka POC.
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32) AnroputMm pabotsl ¢ CAIIP konctpykropa POC.

33) Anroput™m pabotel ¢ CAIIP Texnomnora POC.

34) ®opmaTt s3bIKa TEKCTOBOTO OINMMCAHMS IeKTpudeckoil cxembl B cucremax PCAD u Altium
Designer.

35) Crpykrypa Oubmmoreunoro omucanus 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. O6miue 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 pa3MeIeHUs U yAy4IlIeHUs] pa3MenieHus: KomrnoHeHToB Ha [1I1.

41) Pyuynast u uHTEpaKTUBHASA TpaccupoBka coeauHeHuit B cuctemax PCAD u Altium Designer.

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

14.1.3. Bonpochl Ha caMONIOATOTOBKY

Pa3zpaboTka ameMeHTHOM Oa3bl

1. B cpene Altium Designer pa3paborate YI'O u Tomonornyeckoe mocagoqHoe MeCTO JUIsl KOH-
neHcaropa K73-17 2.2mMxk® 63B (5%) 0XK0.461.104 TVY. Bxitounts pa3zpaboTKy B cOCTaB OMOIMOTEKU
«YuebHast OMOIUOTEKA.

2. B cpene Altium Designer pazpabotats 4 cexuuu YI'O u Tonosjoruueckoe mocajouHoe MEeCTO
s Mmukpocxembl K5111TY2 6K0.348.149 TVY. Britounts pa3paboTky B cocTaB OMOMMOTEKH «YueOHast
oubnuoTexay.

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

4. B cpene Altium Designer pazpadorate YI'O u Tomonmornyeckoe mocajgoqyHoe MECTO ISl Pe3H -
ctopa C2-33 0.125Bt1 1% QC400101.SU0005-89. Bxmtounts pazpaboTky B cocTaB 6uOnmuoreku «Yued-
Hasi OUOIMOTEKaY.

5. B cpene Altium Designer pa3zpadorats YI'O u Tomonorudeckoe mocagoqHoe MeCTo Il JUoaa
MBRS120T3 (www.onsemi.com/pub/Collateral/ MBRS120T3-D.pdf). Bxirounts pa3zpaboTky B cocTaB
oubmoTexu «YueOHas OHOIMOTEKAY.

6. B cpene Altium Designer pazpaborats YI'O 1 Tonosornueckoe mocagoqHoe MecTo Il KIeMM -
Huka X977T10 (www.chipindustry.ru/library/DOC000054719.pdf). Bxkmatounuts pa3zpaboTky B cocTaB 6u0-
TUOTEKHU «YueOHass OMOINOTEeKaY.

7. B cpene Altium Designer pa3zpabotats YI'O u Tonojgorudaeckoe nocagiouHoe MeCTO JAJs IIThIpe-
Boro pazpéma PLS-02 (www.platan.ru/pdf/ec278.pdf). Bximrounts pa3paboTKy B cocTaB OUOIMOTEKH
«YuebHast OMOIUOTEKA.

8. B cpene Altium Designer pa3zpaborats YI'O u TONOJIOTrHYECKOE MOCATOYHOE MECTO JJI Pash-
éma nutanus PWL-02M (www.platan.ru/pdf/ec275.pdf). Bximtounts pa3zpaboTky B cocTaB OMOIMOTEKH
«YueOHas OubIMOTEKAY.

9. B cpene Altium Designer pazpaborats 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 pa3paboTKky B cocTaB OubmHoTeku «YueOHas OubOIHO-
TEKay.

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

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

12. B cpene SolidWorks pa3pabotate TpéxmepHyro Monenb HHAyKTuBHocTH EC24-150K
(www.platan.ru/pdf/ec148.pdf). Pazpaborky moaxmrounts kak PCB3D momens K COOTBETCTBYHOIIEMY
YTIO.

13. B cpeae SolidWorks paspaborath TpéxmepHyto wmomenb auoma MBRSI120T3
(www.onsemi.com/pub/Collatera/MBRS120T3-D.pdf). Pa3pabotky noaxmounts kak PCB3D monens k
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cootBercTBytomemy YI'O.

14. B cpene SolidWorks pazpaborats TpéxMepHyr0 Moneiab pa3béma muranus PWL-02M
(www.platan.ru/pdf/ec275.pdf). Pa3paborky noxnkmtounts 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 noxkimrounts kak PCB3D mozens k cootBeTcTByomemy YI'O.

Tononoruyeckoe NPoeKTUPOBAHHE

1. «l'opsiuast CBSI3b» MEXIy OTHCIHHBIMU 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 IPOEKT:

- phy.schdoc — snexTpudeckas cxema,

- phy.pcbdoc — neuarnas mara.

a) Haiith B anekTpuueckor cxeme koHaeHcarop C5 (Edit/Find Text). Micnonw3yst moodepeaHo Tpu
KOMaHJIbl nepekpEcTHBIX cchlIok (KomaHasl Tools/Select PCB Components; Tools/Cross Select Mode;
Tools/Cross Probe), 00HapyxuTh TpeMsi pa3HbIMH CIIOCOOAMH MECTOIIONIOXKEeHHE KOHIeHcaTopa CS Ha me-
YaTHOM Iu1are.

0) Haiitn Ha nevarHoii mare koHmeHncarop C4 (manens PCB). Mcnons3yst moouepémnHo BE 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
cuaxponm3anus. Komanna Design/Update Schematic. Knonka Execute Changes. Yoeautbes, 4To Ha
AIEKTPUUECKON CXeMe MO3UIIMOHHOe 0003HaueHne Mukpocxembl Ul uzmenunocs Ha DDI.

2. CUHXpOHU3AIUS DIIEKTPUYECKON CXeMbl M Me4yaTHOW riartkl. CKOMUPOBaTh B CBOIO pabodyro
nanky mpoekt X:\Program Files\Altium Designer\Examples\References Designs\Ethernet Nanoboard
Add-On\. KoniupoBanue tpedyeTcsi, 4TOObI ClIy4aifHO HE MOBPEANUTH UCXOIHBIE (ailyibl. 3arpy3UTh MPOEKT
PHY PrjPCB. OTkpbITh 1Ba JOKYMEHTA, BXOJSIINE B TIPOCKT:

- phy.schdoc — anexrpuueckas cxema;

- phy.pcbdoc — nmeuaTHas miara.

a) psiMasi CAHXPOHHU3ALIMSL.

Ha snekTpudeckoi cxeme HalTH W ynanuTh kKoHaeHcaTop C3. YCTaHOBHUTH MOPSIOK CIICTOBAHUS
MO3ULMOHHBIX 00o3HadeHuit DPU «cBepxy BHU3, cieBa HampaBo». Komanma Tools/Annotate Schematic.
Order of Processing = Down Then Across. [IpuHyauTensHO paccTaBUTh MO3UITMOHHBIC 0003HAUEHUS TIO
Hoomy mnpaBmiy. 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
obo3nauenne DDI1. COpocuTh onmuio BHECEHUS H3MEHEHHil uepe3 Annotation-gaitn. Komanma
Project/Project Options. Bximagka ECO Generation. Beixknmtounts ommmio Push Component Designator
Changes to Annotation File. O6patnas cunxponmsauus. Komanna Design/Update Schematic. Knon-ka
Execute Changes. Y0enutbcs, 94TO Ha JIEKTPUUYECKON CXeMe MO3UIIMOHHOE 0003HAUYECHUE MHKPO-CXEMBI
U1 uzmenuniocs Ha DDI1.

3. Ha3snaueHue mocago4HbIXx MecT yieMeHTaMm. CKOIUpOBaTh B CBOIO PabOYyI0 TAINKy MPOEKT
X:\Program Files\Altium Designer 6\Examples\References Designs\Videomultiplexer\. Konuposanue
TpeOyeTcsi, YTOOBI ~ CIy4allHO  HE  MOBPEAUTh  HUCXOmHbIE  (aliabl.  3arpy3uTh  MPOEKT
PCB_VideoMux.PrjPCB. OTKpbITh TpH JOKYMEHTA, BXOASIINE B TIPOCKT:

- PCB_DecoderA.schdoc — anextpudeckas cxema kaHaia A;

- PCB_DecoderA.schdoc — snekTpuueckas cxema kaHana B;

- VideoMuxBoard.pcbdoc — meyarnas mara.

Tpebyercs 3aMeHUTH Tomoornueckoe mocagouHoe Mmecto QC49/SMD miist [ByX KBapIeBBIX pe3o-
HatopoB X1 u X2 Ha tononornueckoe nocanoyHoe Mmecto MCCTD. Kaapuesbie pe3zonatopel X1 u X2
HAXOAATCS B DJICKTPUUECKHUX CXeMax KaHayia A M kaHaia B, coorBercTBeHHO. Tononoruyeckue nocagod-
HbIE MECTa HAXOAATCS B MOJIKIIOUEHHOM K ipoekTy oubmmotexke PCB_Footprints.PcbLib.
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B penaxTope mnevaTHbIX MJIAT YAAIUThH Bee TeyatHble npoBoaHuku. Komanna Tools/Un-Route/All
VYnanute Bce monmronsl (3xpaHHbie cion). Komanma Tools/Polygon Pours/Shelve 86 Polygons. Haiitu u
BBIIEJIUTH TOIIOJIOTUYECKOE NTOCAJOYHOE MECTO KBapLeBoro pesoHaropa X1. Illen-uyok mpaBoii kiiaBUIIE
MbIH, BeIOOp myHKTa Find Similar Objects. B auanoroBom okne B cTpoke Footprint BeiOpate Same.
Kuonka Apply. Yoenutscst B npaBuinbHOcTH BbiOOpa. Knonka OK. B manenu PCB Inspector B cTpoxe
Footprint «BpyuHyI0» HamucaTh Ha3BaHWE HOBOTO TOMOJOTHYECKOro nocagounoro mecta MCCTD, nocie
4yero Haxartb Ha Enter. 3akpbITh nanenb. CHATH BBIJECIICHUE.

C momompio komanibl Tools/Cross Select Mode nmpoBepuTh B3aMMHOE COOTBETCTBHUE KBAPIIECBBIX
PE30HATOPOB HA CXEME U Ha IUIaTe.

4. IIpocMoTp 1 OOHOBJICHHE CBSA3EH MEXKY DJIEMEHTAMH CXEMbI U TMeUaTHOM Tutathl. CKOMUPOBAaTh
B CBOIO pabouyro manky mnpoekr X:\Program Files\Altium Designer 6\Examples\Signal
Integrity\Differential Pair\. KomupoBanue tpeGyercs, 4To0bI CydyailHO HE MOBPEIUTH UCXOMHBIC (Dailiibl.
3arpy3uts npoekT DifferentialPair.PrjPCB. OTKpbITh 1Ba JOKyMEHTa, BXOISIINE B IPOEKT:

- DifferentialPair.schdoc — anexTpudeckas cxema;

- DifferentialPair.pcbdoc — neuarnas mnnara.

Tpebyetcst 3amenuTh 1Ba pesnctopa R3 u R7 Ha nBa konaencaropa émkoctpio 100 nd. YcnoBHbIE
rpadudeckre 0003HaUCHUsI KOHJCHCATOPOB U X TOIMOJOTHYECKUE TT0CAJOYHbIE MECTa HAXOAATCS B CTaH-
napTHou 6mommoTeke 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
koHzaeHcatop Cap Semi u pa3MeCTUTh JBa HK3EMIUIApA HA MeCTE OBIBIIMX PE3UCTOPOB. YKa3aTh IMO3UIH -
onnsle 0o06o3HaueHus C1 u C2. [logcoenMHUTh KOHTAKTHl KOHJIEHCATOPOB K JIBYM TOPHU30HTAJIBHBIM TIPO-
BOJTHHKAM.

B penakrope meuyaTHbIX IUIaT HANTH U yAAIUTh TOMOJOTHYECKHE MOCAI0YHbIE MECTa PEe3UCTOPOB
R3 u R7. C momomrsio komanasl Place/Component Haiitu B 6ubnmorexe Miscellaneous Devices.IntLib To-
noyioruaeckoe mocagounoe mecto C1206 mys koHmeHcaropa. YkazaTh Mo3uioHHOe obo3HaueHue Cl.
PazmecTuTh ABa 3K3eMIUIpa TOMOJOTHYECKOrO MOCAJ0YHOTO MECTa KOHAECHCATOpa COIJIACHO PHCYHKA,
NPUBEIEHHOTO HUXKE.

C nomomrsto komanabl Project/Component Links BemomHuTs B3auMocBsa3b YI'O U mocamodHbIX
MecCT. BpIIenuTh B IEBOM U CpEHEM CIUCKE MO3ULMOHHBIe 0003HaueHust C1 1 HaXkaTh Ha KHOMKY > JJIs
TepEMENICHUS B TIPABBIM CITUCOK. AHAJIOTHYHO CTPYIIIUPOBATh MO3UITMOHHBIE 000-3HaueHuss 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" Tomomornyeckue mocaaouHbie MecTa KOHICHCATO-
pOB.

C momomwio koman el Tools/Cross Select Mode mpoBepuTh B3aMMHOE COOTBETCTBUE KOHJIEHCATO-
POB Ha CXeMe U Ha IuIare.

5. DOnementsl kommyTanmu. B cpene SolidWorks pazpaGoraTh ceMelCTBO TpEXMEPHBIX Mojeneit
koMmyTanroHHbIX JienecTkoB (TOCT 16840-78). CeMeicTBO JICTIECTKOB BHITIOJHUTH KaKk KOHPUTYypHUpye-
myto netanb SolidWorks ¢ ucrons3oBanreM Tabiauibl mapaMeTpoB. BHEIIHUI BU j1eTiecTKa U ONpeaess -
IOIIIE TEOMETPUIECKHUE pa3Mephl MPEACTABICHBI Ha pucyHKe. Pazpabotky nmonkmounts kak PCB3D mo-
Jenb K cootBercTBytomemy YI'O.

6. OCOOEHHOCTH TOIOJIOTUYECKUX TMPOEKTOB C HCMOJIb30BAHHMEM MHOTOBBIBOAHBIX IUIAHAPHBIX
OPD.

Hns cnpasku. Fanout (hoHayT) — KOPOTKHI OTPE30K MPOBOJHUKA C MEPEXOIHBIM OTBEPCTUEM Ha
KOHIIE, TIPEeHA3HAUYEHHBIN IS YIPOIICHUST aBTOMAaTHYECKOW TPACCHPOBKU KOMITIOHEHTOB C TUIAHAPHBIMU
BBIBOJIaMH. AHAJIOTHYCH TepMUHY stringer (cTpuarep). OOBIYHO MporpaMMa aBTOMAaTHYECKOU TPACCUPOB-
KU CAMOCTOSTEILHO TEHEPUPYET CTPUHTEPHI TSl BCEX TUIAHAPHBIX KOHTAKTHBIX TUIOMIAI0K Ha HAYaTbHBIX
ATanax TPacCUPOBKH, a MOCIIE €€ 3aBEPILICHUs yAasSeT JUIIHUE TEPEXOAHbIE OTBEPCTHUS.

CkommpoBath B CBOIO pabouyto manky mnpoekr X:\Program Files\Altium Designer
6\Examples\PCB Auto-Routing\. KonupoBanue tpelyercs, yToObl CIydyallHO HE MOBPEIUTH HCXOIHBIC
¢aitnel. 3arpy3uth npoekt PCB  Auto-Routing.PrjPCB. OTKpbITP JOKYMEHT, BXOISIIMKA B TMPOEKT
BOARD 3.PcbDoc. 3ameTum, 4TO Ha MEYaTHOM TUTaTE€ BCE MUKPOCXEMBI C IJTAHAPHBIMH BHIBOJAMHU.
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TpeOyeTcst co3naTh CTPUHTEPHI B PYYHOM M B aBTOMAaTHYECKOM PEXUME, a 3aT€M IPOBECTH Tpac-
CUPOBKY II€UYaTHOM TJIATHI.

Haiitu 1 BbIIEIMTH MUKPOCXEMY € MO3UIIMOHHBIM 00o03HaueHueM U4. Illemdok nmpaBoii kinaBuiien
MBI ¥ BBIOOp B KOHTeKCTHOM MeHI0 Component Actions/Fanout Component. B nuamoro-soMm okHe
Fanout Options octaBuTh Bce oniuu 0e3 n3MeHeHus. VccnenoBars MoMy4eHHBIN pe3ylb-Tar.

C nmomomnipto komanabl Design/Rules n3mMeHnuTs mpaBuiia IpOEKTUPOBAaHUS B OTHOILIEHUU Te€HEepa-
UK CTpUHTepoB. B nepeBe mpoektupoBaHusi cieBa BblOpath Routing, 3atem Fanout Control, 3atem
Fanout Default. B mpaBoii yactu nuanorooro okHa B rpyire Fanout Options U3MEHUTh HACTPOUKH:

Fanout Style = Inline Rows;

Fanout Direction = In Only.

Knomnka Apply, 3atem knonka OK.

Haiiti u BBIACIUTh MHUKPOCXEMY ¢ MO3UIIMOHHBIM 0Oo3HadeHueM U10. M3 KOHTEKCTHOTO MEHIO
npuMeHnTh komanay Component Actions/Fanout Component. MccnenoBarh moiydyeHHBIH pe3yibTar,
CPaBHUTH C MPEABIAYIIEH MUKPOCXEMOI.

CHoBa M3MEHMTH NpaBHJIAa NPOCKTHUPOBAHMWS B OTHOILIEHUWM IE€HEpallUu CTpUHIepoB. B rpymme
Fanout Options ycTaHOBUT:

- Fanout Style = Staggered Rows;

- Fanout Direction = Out Only.

Haiitu 1 BBLAETUTH MUKPOCXEMY C MO3ULIMOHHBIM 000o3HaueHneM U94. 13 KOHTEKCTHOTO MEHIO
npumMeHuTh KoMaHay Component Actions/Fanout Component. McciemoBaTh MONY4YeHHBIA pE3yibTar,
CPaBHUTH C MPEAbIAYIIUMUA MUKPOCXEMaMHU.

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

YcTaHOBUTH TIEpBOHAYATIBHBIC HACTPONKH TeHEpAIMKi 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 momoribio komanibl Auto Route/All BeIToTHUTE aBTOMaTHYE-
CKYI0 TPAacCHpOBKY IE€YaTHOH IUIaThl (MPOLECC UIUTENBHBINA, 3aHUMAET HECKOJIbKO MUHYT). YOeIuThCH,
YTO TOCIIE 3aBEPILICHUSI aBTOMAaTUYECKOW TPACCUPOBKU HEKOTOPBIE CTPUHIEPHI HCUE3ITH.

7. Pa3pabotka nepenuux naneneir POC. B cpene SolidWorks Beimonuuts nepeantoro nanens POC,
MPEJCTABICHHYIO HIKE B TPEX Mpoekiui. Marepuan nepeaHed maHenu — alloOMUHHUEBBIN cruiaB AMi.
du3nueckre mapameTpsl 3TOro CijiaBa BHECTH B penaktop MarepuaioB SolidWorks, a 3arem HazHauuThH
IUIsl pa3pabaTteiBaeMoi feTanu. MapkupoBaTh Haanmucu kpackoin UM, uépnbiii 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
KontposnbHas padora Nel. Beinonnenue uepresxeit komnonentoB POC B cucreme SolidWorks.
KonrtponbHas padora Ne2. ObecneueHne kauecTBa, Hai&xHOCTU 1 ontumuzauus POC.

14.1.5. Tembl OIPOCOB HA 3aHATUAX

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

HNudopmanmonnsie texnonorun (UT) B npodeccroHanbHON AEATEIBHOCTH MHXKEHEPA-IIPOCKTH -
posiuka POC. Tepmunsl u nousitus, ucnoaszyemsle npu UT npoextupoBanuu POC

Opranuzanusa npoektupoBanus POC ¢ momompbro UT. CucteMHblid MOAX0A K MPOCKTUPOBAHUIO
POC ¢ ucnonb3oBanneM MHPOPMAUOHHBIX TexHomoruil. Mupopmannonnsie CALS—texnonoruu mosu-
nepxku POC Ha Becex sTanax »ku3HeHHoro 1ukia. Ctaauu pa3paboTKU KOHCTPYKTOPCKON JOKYMEHTAIH
IIPU IIPOEKTUPOBaHUU ¢ nomoupro UT

Knaccugukanus 3agay npoekTHpoBaHus, ux ¢opmanuzanus. Marematnueckue monenu (MM)
POC. Dransl pa3ButHs U Kpatkas xapakrepuctuka coBpemeHHoro coctossuust CAIIP paanosnekTpoHHbBIX
CPEJIICTB, CHCTEM U KOMIUIEKCOB.

Komrnekcuble nHTemekryanbuble (nHTerpupoBannsie) CAIIP. CneunanusupoBannsie CAIIP nis
CO3JIaHMsI CXEM DJIEKTPUYECKUX NMPUHLUIHNAIBHBIX, MOAEIMPOBAHUS UX PAOOTHI, IPOEKTUPOBAHUS I1€YaT-
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HBIX IIJIaT, pa3MemieHus nudpoBoil anekrpuueckoit cxemsl B ycrporictBax IIJIMC. TlepcniekTuBbl pa3Bu-
THUSl aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUSI.

Pons UT B npouecce coznanust POC. YpoBHM NPOEKTUPOBaHUS — CUCTEMHBIH, ()YHKIIMOHAIbHBIH,
KOHCTPYKTOPCKHUM, TEXHOJIOTUYECKUW. TH-TIOBBIE MPOEKTHBIE MPOUEAYpbl MpU MpoekTupoBaHuu PIC.
O606meEnnas meroauka npoektupoBanus POC ¢ npumenennem UT. UnpopmanmonHas MoJens MpoeKTa,
6a3b1 nanubix (B/1), cucremsr ynpasienus 6a3zamu gaHHbeix (CYB]), pacnpenenénnsie bJ[. CpaBHuTens-
HBI 0030p OCHOBHBIX XapaKTEPUCTHUK PA3JIMYHBIX TUIIOB COBPEMEHHBIX TEXHUYECKUX cpeacTB. Konuen-
1S aBTOMAaTU3UPOBaHHOTO pabodero mecta (APM) npoektuposuinka POC na 6aze [1K. 3amgaun ympasie-
HUS ¥ ONITUMHU3ALUHU, METO/IbI UX PELICHMUS.

OCHOBHBIE TIPUHIUIBI CO3/IaHUS 3CKU30B U TBEPAOTEIBHBIX Mopenel neraneit u coopoxk POC.
Oco0eHHOCTH NMPOEKTUPOBAHMS JINTHIX, BHITOUEHHBIX JeTaNel U JeTaneil u3 mucroporo metamwia. Cosna-
HUE yepTexel aeraneit u cOopok. MeTronnka NpoeKTUPOBAHUS JEKTPOHHBIX OJIOKOB C HUCIIOJIB30BAaHUEM
CAIIP Solid Works. IIpoextiupoBaHue 31eKTpOXTyTOB. TernoBble U AIEKTPOMarHUTHbIE pacuéTbl. CBA3b
¢ npyrumu CATIIP. OcobenHoctu TpéxmepHoro npoektupoBanus y3ioB u aetaneit POC B CAIIP Kommac
u NUnBepTop.

OCOOEHHOCTH TTPOCKTUPOBAHHMS MEUATHBIX Y3JI0B ¢ nomotbio MT. BosmoxHOCTH 1 0cOOCHHOCTH
untepdeiicoB paznuunbsix CAIIP. MeTonuka npoeKTHpOBaHUs TEYaTHBIX y3J10B B KoMILIeKCHbIX CAIIP P-
CAD, Altium Designer, OrCAD, DipTrace u np. Opranm3zanus u Benenue oudmmorek OP3. Co3manne
YCIIOBHBIX Tpaduueckux oboznauennit PO, yctanHoBka OPD Ha mevyaTHble mIaTel ¥ pa3paboTka mocaaoy-
HbIX MecT OPD. Co3nanue kommoneHToB POC. PazpaboTka cxem 3IeKTpUUYECKUX MPUHIUITAATBHBIX. [{na-
jorosoe pasmenieHue JPD. JluanoroBas 1 aBTOMaTH4ecKasl TPACCUPOBKA ITPOBOAHUKOB IEYATHBIX IIjIar.
Cs3b ¢ apyrumu CAIIP.

Kommnexc TPHAHA, (noncucremsr «cACOHUKA-T») miiga moaenupoBanus Ha 1K crannonapHeix
U HECTAllMOHAPHBIX TEIUIOBBIX MPOLIECCOB, MPOTEKAOMUX B KOHCTPYKUUAX POC (cToeuHble KOHCTPYK-
11K, OJOKU C PeryysipHOM M HEPEeryJsipHON CTPYKTypaMH, NedyaTHbIe Y3ibl, (YHKIMOHAJIbHBIC SYCHKH,
mukpocOopkn). Kommneke ACOHUKA-K nnst ynpapieHuss HanéKHOCTHIO M3ACIUNA HAa paHHUX 3Tarax
IIPOEKTUPOBAHMUS, U3TOTOBIIEHUS, SKCIUTYyaTallul U YTUIU3ALUH.

YHuBepcanbHasi IporpaMMHas CUCTEMa KOHEYHO-3JIEMEHTHOTO aHaiu3a ANSY'S miid peuienus iam-
HEWHBIX W HEJIMHEHHBIX CTAlMOHAPHBIX M HECTAIMOHAPHBIX MPOCTPAHCTBEHHBIX 3a/1ad MEXaHUKU
KOHCTPYKIIMI, 3a]1a4 TeIIoNnepeaayn U TEII000MeHa, SIeKTPOIMHAMUKI

Oco0eHHOCTH aBTOMAaTH3UPOBAHHOTO 0(POPMIICHHUSI KOHCTPYKTOPCKO jokyMeHTanmuu POC B cooT-
BercTBuu ¢ ECKJ]

14.1.6. Tembl J1a0opaTOpHBIX padoT
1) Heranu B SolidWorks
2) Coopku B SolidWorks
3) Ueptexu B SolidWorks
4) PucoBanue TpéxmepHbIx 3cku30B B SolidWorks
5) Maccussl anemenToB B SolidWorks
6) Dnementsl "o TpaexkTopun" u "[loBepuyTs" B SolidWorks
7) Paspabotka koprycoB POC u3 nuctoBoro meramia B SolidWorks
8) JloGaBneHue cTaHAAPTHBIX KPETEKHBIX KOMITOHEHTOB mporpammoit SolidWorks Toolbox
9) CocraBnenue Texnuueckoro 3aaanus (T3) Ha npoexTupoBanue 6noka POC
10) KomnonoBka u pazpaboTka o0riero Bujga KoHCTpyKuuu POC
11) IlpoextupoBanue nauueBoit nanenu POC B SolidWorks
12) IlpoexTupoBanue Hecyuen koHcTpykiuu POC
13) Beinonnenue ueptexkeit komnoHneHToB POC (KOHTpoIbHOE 3aaHUE)
14) 3HaKOMCTBO C CHCTEMOI aBTOMAaTH3HPOBAHHOTO MPOCKTUPOBAHMS [TEYATHBIX TUIAT
15) Opranuzauus u Begenue 6udimorex PO
16) Co3nanue yciaoBHbIX rpaduueckux o00o3HaueHui anekTpopaauosaemeHToB (YI'O)
17) PazpaboTka nmocaJOYHbIX MECT Ha ME€YaTHOM IJIaTe A MOHTa)Ka KOHCTPYKTUBHBIX JIEMEHTOB
18) IToaroroBka KOMIIOHEHTOB JJISI KypCOBOTO MPOEKTa
19) IIpoexTrpoBaHue 3IEKTPUUECKUX CXEM
20) InanoroBoe pazMenieHne JEKTPOPaTHNOITIEMEHTOB
21) Pyunas u uHTepaKkTHUBHAs TPACCUPOBKU MPOBOAHMUKOB MEUATHBIX ILJIAT
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22) ABTomMarudeckasi TpacCUpOBKa IPOBOAHMUKOB IEYaTHBIX ILIAT
23) ObGecnievyeHne KauecTBa, HaaEXHOCTH U ontuMu3aius POC
24) UzyueHue cpeacTB aBTOMATU3UPOBAHHOTO O(POPMIICHUS JOKYMEHTAIUN

14.1.7. Bonpocs! 1udgdepeHuMpOBaHHOIO 3a4eTa

1) HazoBure u oxapakrepusyiiTe OCHOBHbIE 3Tanbl npoekTupoBanus POC mo cymiecTBy perniae-
MBIX 3aj1au.

2) Uto moHUMAETCs 1O/I ONTUMAIBHBIM CUHTE30M YCTPOMCTBA?

3) KaxoBbl npeumyIiecTBa KOMIbIOTEPHOTO MOJCTUPOBAHUSA?

4) HazoBuTe u oOXapakTepu3yWTe [Ba MOAXOAAa K IPOECKTHUPOBAHHUIO PaJMO3IEKTPOHHBIX
YCTPOWCTB.

5) [lepeuncnuTe OCHOBHBIE TAITbl MOJCITMPOBAHUS.

6) [laiiTe noHsTHE MaTeMaTUYECKON MOJeNn 00beKTa U MojenupoBanus. Kakue Tuiel maremaru-
YECKUX U (PU3NUECKUX MOJIENIEN BbI 3HAeTe?

7) OxapakTepu3yiTe poiib aITOPUTMUYECKUX MPOIIECCOB B MPOLIECCE MOACTUPOBAHUSL.

8) Kakue criocoOb! cTpyKTypHOTO MOienpoBaHusl Bl 3HaeTe? [IpuBenuTe UX CpaBHUTEIBHYIO Xa-
PaKTEpUCTUKY.

9) [IpuBeauTe OOITYIO CXEMY MpoIlecca CTPYKTYPHOTO IPOCKTHPOBAHUS.

10) Kakue Tumsl 3a1au pemaroTcs pu CTPYKTYpHOM MojienupoBanuu? [IpuBenure npuMepsl.

11) U3noxure cymHOCTh (PYHKIIMOHATBHOTO MOJICTUPOBAHMS U IEPEYUCINTE OCHOBHBIE JOIYILE-
HUS TIPH (PYHKIIMOHAILHOM MOJIETTMPOBAHUH.

12) B xakux nakerax CAIIP BO3MOXXHO (pyHKIIMOHAIBHOE MOJEINPOBAaHKE?

13) Yto noHumMaeTcs noj CXeMOTEXHUUECKUM MOAEIUPOBAHUEM?

14) CoBOKYIIHOCTb KaKMX ypaBHEHUH 00pa3yeT MaTeMaTUYeCKy0 MOJIeNIb 00BEeKTa?

15) Ilepeuncnure OCHOBHBIE MPOLEAYPHl (HOPMUPOBAHUS MAKPOMO/IEIIEH.

16) N300pa3ute 0000MEHHYIO TUITIOBYIO CTPYKTYPY MaKpOMOIEIH.

17) Pacckaxure o (opmax HpeACTaBICHUS MaKpoOMOjelel B IMpOrpaMMax CXeMOTEXHHYECKOro
IIPOEKTUPOBAHUS.

18) HazoBure 11enu pacuéra CTaTHYECKUX PEKUMOB.

19) IlepeunciauTe 1 OXapaKTepU3yHTe OCHOBHBIE METOABI MOJICTTUPOBAHMS CTATUUECKUX PEKUMOB.

20) Kakue meToasl MmogenupoBaHus nojeit Bam u3BectHbI?

21) Yo Takoe nenepas GyHkusa?

22) [IpuBenure npuMepsl LENeBbIX GYHKIUI.

23) Yto noHMMaeTcs Mo/ NapaMeTpuyecKon ONnTUMHU3aLUen?

24) [IpuBenure Ki1accupUKaIMIO 3a/1a4 MapaMeTPUUECKON ONTUMH3ALINY.

14.1.8. Tembl KypcOBBIX IPOEKTOB / KypCOBBIX padoT

KypcoBoe npoekTupoBaHHE CTaBUT CBOEH LIEJIBI0 CHCTEMAaTU3alUI0, 3aKPEIUIEHUE U pacIIUpeHne
TEOPETUYECKUX 3HAHWK B 001acTH MH(OPMAIMOHHBIX TEXHOJOTHH mpoekTupoBanus POC, paszButue
KOHCTPYKTOPCKHX M Pacuy€THBIX HABBIKOB, @ TAKXKE CAMOCTOSITEIbHOCTH B padore. [ aBHel MU 3a1aya-
MU B XOJI€ BBIITOJIHEHUU KYPCOBOI'O IIPOEKTA, SIBJISIOTCS:

- cUCTeMaTu3alysl U paclIMpeHre TEOPETUUECKUX 3HaHUM NpU pelIeHNH KOMIUIEKCHBIX 33134 CO-
3/1aHUSI COBPEMEHHBIX KOHCTpyKUuil POC;

- COBEPILIEHCTBOBAHHE CXEMOTEXHHUUECKUX U KOHCTPYKTOPCKUX HaBBIKOB IPOEKTUPOBAHHUS;

- IPaKTUYECKOE PUMEHEHUE KOMIBIOTEPHON TEXHUKH NPU POEKTUPOBAHUY;

- U3y4YCHHE CIPABOYHON M TEXHUUYECKOW JUTEPATyphl 10 npoekTupoBanuio POC, a Takxke enuHou
cucTteMbl KOHCTpykTopckon fokymeHTanuu (ECKJ);

- MOJrOTOBKA K CaMOCTOATEIIbHOMY PEIICHHUIO CIOKHBIX KOHCTPYKTOPCKUX 3a/ad IIPU BbIIOJIHE-
HUH JUIIOMHOTO TPOEKTa U MOCIEAYIONIeH padoThl Ha MPOMBIIIICHHBIX TPEATPHITHSX.

[IpenmeroM KypcoBOro mpoekTa sBisieTcs pa3paboTka BechbMa pacrpocTpaHéHHbIXx B POC
KOHCTPYKTHBHO 3aKOHUEHHBIX 0510k0B 1 m3aenuii POC. [Tpu 3ToM HE0OX0IMMO 3HATh:

- IPUHLUIBI IEHCTBUSL PAIMOTEXHUYECKUX YCTPOMCTB U CUCTEM;

- 0COOEHHOCTH KOMIOHOBOK POC;

- CBOMCTBA MaTepHaJIOB U UX NPOSIBICHHS B PA3JINYHBIX YCIOBUAX IKCIUTyaTallUH;

- TEXHOJIOTHIO M3TOTOBJICHUS OTAECIBHBIX JeTaneld 1 COOPOUYHBIX €IMHHUII;

- QBTOMATHU3ALMIO IPOEKTUPOBAHUS KOHCTPYKIMH U TEXHOJIIOTMYECKUX IPOLIECCOB;
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- ycnoBus akcrutyaraiu POC 1 MeTonbl 3aIIUThL €€ OT JeCTa0MIN3UPYIOMHX (HaKTOpOB (TErIo-
0OMEHHBIE MPOLIECChl, BUOpAIMK U yIaphl, BO3ACHCTBHIE 3JEKTPOMArHUTHBIX MOJIEH, paaua-Iiuyi U BIIaru U
T.J.);

- BOIIPOCHI CTaHJAPTU3ALNN, YHU(DUKALIUY U TEXHOJOTUYHOCTH;

- IpaBuiIa OPOPMIICHHUS KOHCTPYKTOPCKOW JOKYMEHTAIIMA U MHOTOE JAPYToe.

Kak m3BecTHO, MPOCKTUPOBAHNE COBPEMEHHBIX Paauo3eKTpoHHBIX cpenctB (POC) 3akmrouaercs
B MPUHATHHA MHOXKECTBA MPOCKTHBIX PEUICHUH 10 MPUHLIMIAM JIeHCTBUS (PYHKIIMOHAIBHBIX y3710B (DY),
UX CXEMaM M MOCTPOCHMIO KOHCTPYKIIMH, 10 3JIEMEHTHON 0a3e, a Tak)Ke M0 COBOKYMHOCTH TEXHOJIOTHYE -
CKUX MPOIIECCOB, MpPEIaraeMbIX Ul HCIONB30BaHUS TPU WX H3TOTOBJIEHUH, DPEUICHHUIO OCHOBHBIX
po0sieM TEXHUYECKON AKCIUTyaTallii. JTO MPOLIECC HEMPEPHIBHOTO YTOUHEHHUS MOJIEIH MPOEKTUPYEMOTO
POC ot 3ambIcia B BUIe TEXHUYECKOTO 33/1aHUSI K TOTOBOMY IPOEKTY.

[IpeononeBas MHOrooOpasHble MPOTUBOPEUHS TEXHHUUECKOTO 3aJaHUs, B MPOIECCEe CO3/IaHUsl HO-
BbIX POC NpOeKTUPOBLIMK CTPEMUTCS BBIOPATh ONTHUMAJIBHYIO IPOCTPAHCTBEHHYIO KOMIIOHOBKY Y3JI0B H
6110K0B, coctapistonux POC, obecieunTs UX IEKTPUYECKOE M MEXaHUUECKOE COeIMHEHUE U 3alUTy OT
HeOIaronpusATHBHIX BO3ACHCTBHUI BHEIIHUX (DAKTOPOB U TIOMEX.

[TepBocTenennoe TpeboBanue npu npoektupoBanun POC 3akimrouaeTcss B TOM, YTOOBI CO3/1aBac-
MO€ yCTPOHCTBO ObLIO 3(h(heKTUBHEE CBOETO aHAJIOTA, T.€. PEBOCXOIUIIO €T0 10 KaueCTBY (PYHKIIHOHUPO -
BaHUsl, CTETIEHW MUHHUATIOPU3ALIN U TEXHUKO-DKOHOMUYECKON 11€1ecO00pa3HOCTH.

[TogHATH TPOU3BOAUTENBHOCTD TPYJa MPOEKTUPOBIINKOB, OBBICUTH KAaueCTBO, YJCIIEBUTh U CO-
KpPaTUThb CPOKH MPOEKTUPOBAHUSA MOXKHO C MOMOIIBIO 3()(PEeKTUBHBIX MHOOPMALIMOHHBIX TEXHOJIOTUN aB-
TOMAaTU3UPOBAHHOTO MpoekTupoBaHus POC, 0600mammux onbIT padoThl BHICOKOKBAIU(UIIMPOBAHHBIX
pa3paboTunKoB Ha 6a3e MPUMEHEHHUsI COBPEMEHHBIX MaTEMaTHYECKUX METOJIOB: TeOpUH rpadoB, aJIrOPUT-
MOB, MaT€MaTH4YE€CKOro MPOrpaMMHUPOBAHHUSI, UCCIIEIOBAHMUS OTIEPALIUH, BBIYACIUTEIBHBIX METOJIOB U T.1.

Hawunyumas ¢opma opranuzanuu mpoiecca npoektupoBanuss POC — ucmonp3oBaHue HHTETPUPO-
BaHHBIX CUCTEM CKBO3HOT'O aBTOMATU3MPOBAHHOTO NMPOEKTUPOBAHMS, MO3BOJISIOIIMX B 3HAYUTEIBHOM CcTe-
MIEHU O0CBOOOAUTH pa3paboTUMKa OT MOHOTOHHOM, TPYJOEMKOM U YTOMUTENIbHOI paboThl U MOBBICUTH MX
MHTEJUICKTyaIbHbIE BO3MOXXHOCTH Ha 3Tare MPUHATUS ONTHMAaIbHBIX PELICHUN.

K coxanenuto, B HacTosmiee Bpemss mnonoOHoi ckBo3HoW CAIIP, oxBarbiBaromield BCE ATaIlbl
npoektupoBanus POC, noka emé He co3gaHo. Tem He MeHee, CyHIECTBYET KOJIOCCAIbHOE KOJIMYECTBO
CAIIP, peanu3yromux 3HaYUTEIBHYIO YaCTh MPOEKTHBIX Mpolenyp npoektupoBanus POC. OnuH u3 Bo3-
MOYKHBIX BapHaHTOB NOJOOHOTO KOMIUIeKcupoBaHus Heckoibkux CAIIP, obecrieunBaromumx perieHue
OOJIBIIMHCTBA U3 CTOSILIUX Mepea Oymyuum npoektupoBikoM POC 3anay, 3a-KiI04aeTcs B CIEIYIOIIEM.

1. Onnoit n3 nonynsapHeimux CAIIP KOHCTpYKTOPCKOrO CHHTE3a ¢ BECbMa Pa3BUTHIMH BO3MOX-
HOCTSIMM JIJISl CO3/IaHUSI U PENAaKTUPOBAHUS MOBEPXHOCTEH, a TaKKe COBMECTHONH 00pabOTKU MOBEPXHO-
cteii u TBEPABIX Ten aBnserca SolidWorks— napamerpudeckas mporpaMma MpoeKTHPOBAHUS TPEXMEPHBIX
Mojeniel TBEPABIX TeJ, COCTOSIINUX U3 AJIeMEeHTOB. [lapameTpudueckue pa3zmepsl B SolidWorks momorarot
TaK MOCTPOUTH MOJIENb, YTO U3MEHEHNE KOHCTPYKIIMU CTAaHOBHUTCS MPOCTOM 3a/1aueii U3MEHEHHs pa3Mme-
poB. SolidWorks — MomiHOE cpencTBO MPOSKTHUPOBAHUS, TTPEIOCTABIISIONIEE TPOCKTUPOBIINUKY PEATbHBIC
CpeZcTBa JJIsl CO3JaHUSI MPOTOTHUIIOB, COOPOK, MPOBEPKH JUHA-MUKHU MoBeneHus uznenuit. SolidWorks
CHoco0eH CTaTh SJIPOM MHTETPUPOBAHHOTIO KOMILUIEKCA aBTOMATU3AlMU MPEIIPUITHS, C TIOMOIIBIO0 KOTO-
POTO OCYIIECTBIISICTCS TOAJCPKKA M3/IEIHS HA BCEX dTanax >KU3HEHHOTO IMKJIA, HHXKEHEPHOTO aHaIHn3a u
MOJITOTOBKU MPOU3BOJCTBA U3JIEIHM JH000W CI0XKHOCTU M Ha3HAUCHUs, BKJIIOYasi CO3/1aHWE MHTEPAKTUB-
HOW-HOHM TOKyMEHTaluu 1 obecrieueHrne oOMeHa JaHHBIMU C JPYTUMH CUCTEMaMHU.

2. B nocnennee BpeMsi 4ETKO 0003HAUMIIACH TEHJICHIIUS TPYNIUPOBAHUS B HHTETPUPOBAHHbBIE CH-
CTEMbI KPOME WHCTPYMEHTOB F€OMETPHUECKOr0 MOJICIIMPOBAHMS TaKKe M pacu€THBIX mporpamMM. Hampu-
Mep, MOTHOCThI0 nHTerpupoBanHbiii B SolidWorks moacuctemer COSMOSFloWorks mo3BossieT aBToma-
TUYECKH (DOPMUPOBATH CETOUHBIC MOJICTH 00BEKTA MIPOSKTUPOBAHUS U MIPOBO-TUTHh MOJICIIMPOBAHHE TEUE-
HUH, TeriooOMeHa (M Terionepeadn) 00 CI0KHOCTH 0e3 KaKOW-THOO JTOTOJHUTEIRHON Nepenadn
JTAHHBIX MKy HUMHU.

3. Em¢ omua Momymp SWR-Dnektpuka oObEIMHSAET ANEKTPUUECKYI0 M MEXaHHYECKYI0 YacTH
NpoeKTa B eIuHON cpeze npoektupoBanus SolidWorks, obecrieunBaeT MoeIMpoBaHUE MPOBOIHBIX CO-
€IMHEHUH MEeXIy KOHTAKTaMU C MCIOJb30BAaHUEM TMOIOJIHAEMON OMOIMOTEKH COSAMHUTENCH U paziud-
HBIX MaTepuajoB — IPOBOJOB, MHOTOXHIBHBIX KaOesnel, H30JALUOHHBIX TPYOOK, SKPaHUPYIOIINX
TUIETEHOK U T.1. Ha OCHOBE BBINMOJIHEHHOTO MPOEKTAa MOHTAaXa, MOJYJb aBTOMATUYECKU TeHepUpyeT IMoJI-
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HyI0 MH(pOpMaILKIO 00 WCIOIB30BaHHBIX MaTepHaliaX U BBIMOJHEHHBIX COCTUHEHUSX, MPEICTABIASA €€ B
BU/JIE TaOIUII U OTYETOB.

4. Altium Designer (Protel) - komriekcHasi cucTemMa aBTOMAaTH3MPOBAHHOTO MPOEKTUPOBAHUS
(CAIIP) pannMosneKTpOHHBIX CPEICTB, pa3paboTaHHAas aBCTPATMKUCKON KomrmaHuer Altium. Altium
Designer — 3T0 cucTema, MO3BOJISIOMIAs PEeaau30BbIBaTh MpoekTsl POC Ha ypoBHE CXeMbl WM TMpPO-
TPaMMHOTO KoJia ¢ Tocieayromen nepenadeit napopmaruu npoektupoBiuky [IJIMC unn neyatHo# mia-
Thl. OTIUYUTENFHOW OCOOCHHOCTBIO TMPOTPAaMMBbl SIBISIETCS MPOEKTHAas CTPYKTypa M CKBO3HAs Iie-
JIOCTHOCTh BEJCHHS Pa3paOOTKH Ha Pa3HBIX YPOBHSAX MpPOEKTUpoBaHUs. M3MeHeHus B pa3paboTke Ha
YPOBHE IUIaThl MOTYT MTHOBEHHO OBITh nepeaansl Ha ypoBeHb [IJIMC unu cxemsl U Tak ke oopaTHo. Pa3-
paboTKa meyaTHOH IIaThl BO3MOXHA B TPEXMEPHOM BUJE C ABYHAIpPABICHHOU nepenadeil nHGopMaluu B
mexanundeckue CAIIP (Solid Works, Pro/ENGINEER, NX u np.)

5. KOMITAC-3D - oreyecTBeHHas cHUCTEMa TPEXMEPHOTO MOACIMPOBAHUS, CTaBIIask CTaHIAPTOM
JUISL THICSY POCCHMCKUX MPEANPHUATHH, O1arofapst yI1auHOMY COYETaHUIO MTPOCTOTHI OCBOEHUS U JIETKOCTH
paboThl C MOIIHBIMU (PYHKIIMOHAIBHBIMU BO3MOKHOCTSIMU TBEPAOTENILHOTO U TOBEPXHOCTHOTO MOJIENIH-
poBaHUs U 110 Bo3MOKHOCTAM Om3ka ¢ SolidWorks. Komnac-3D o6nanaeT BO3MOXHOCTSIMH O(OPMIICHHS
MPOEKTHOM M KOHCTPYKTOPCKOM JOKYMEHTAIMU corflacHo ctanaaptam cepuu ECK/I.

Oco0eHHOCThIO KypCOBOTO MPOEKTA SABISETCS BCEMEPHOE MPUMEHEeHUE NH(OPMAIIMOHHBIX TEXHO-
noruii mpoektupoBanus POC, camocTosTenbHOe KOMIUIEKCHPOBAHKE CTYICHTAMH HEO0OXOIU-MBIXCPEIICTB
aBTOMAaTU3UPOBAHHOTO MTpoekThupoBanust POC.

B nHagane 7 cemecTpa npenoaBareab-pyKOBOUTENb MPOEKTA BBIIAET KAXKIOMY CTYACHTY WHANBH -
IyaJbHOE 3a/laHHe Ha KypCOBOE€ MPOEKTHpOBaHHE. B HeM yKka3bIBaloTCS: CPOK BBIAUM 3a]a-HHSI, CPOKHU
MIPOBEICHHSI TIPOMEKYTOYHOTO KOHTPOJISI HAJl BRITIOTHEHHEM OTACTBHBIX ATAIOB MPOCKTUPOBAHHUS, U J1aTa
3aIUTHI IPOEKTA.

3anmanue ohopmIsieTCs Ha CrielMaTbHOM OJIaHKE, B KOTOPOM 3aIHChIBAIOTCS:

- TeMa MPOEKTa;

- ICXOJTHBIC JJAHHBIE K TIPOEKTY;

- IEPEYHCIIIOTCS ATambl padoT;

- 00BEM U coziepiKaHne aTb0OMa KOHCTPYKTOPCKOM TOKYMEHTAIUH;

- 00BEM U cofiepiKaHNe PACYETHO-TIOSCHUTENIBHOM 3aKCKY;

- peKOMeHIyeMasl TIMTepaTypa;

- TOTIOJIHUTENbHBIE YKAa3aHUsI K IPOCKTY.

[Tocne aHanu3a CTYICHTOM MHIWBUIYaIbHOTO 33aJaHUS Ha KYpCOBOE MPOEKTUPOBAHUE M YTOUHE-
HUS COBMECTHO C PYKOBOJUTEJIEM TMPOEKTa 00bEMa M coaepkaHusi paboT, HEOOXOIUMO pa3paboTaTh
paciMpeHHOe 4acTHOe TexHuueckoro 3amanue (UT3) Ha MpOEKTUPOBAHUE TMEYATHOTO y37a M KOHCTPYK-
LIUU U3ETTUS.

Tema mpoekrta. B xome KypcoBOro mpoekta HeOOXOAMMO pa3padoTaTh KOHCTPYKTUBHO-3aKOHYCH-
Hble pyHkIHOHaNbHBIE Y316l (DY) POC pazHooOpa3zHOro Ha3HaueHUs: OOPTOBBIC, MOPCKHE, HA3EMHBIC U
T.1. V3-32 BpeMEHHBIX OTpaHUYCHUI, IPH BBIOOPE TEMBI MPOEKTa PEKOMEHAYET-CsI, KaK MPaBHIIO, OT/IA-
Bath npennourenue OV, Bxomsammm B coctaB POC (wu 3akonuennoe POC), comepxkalire B cOCTaBe HE
6onee 50 3NMEKTPOPaTNOITEMEHTOB. 3aJaHUsI, BbIIaBaeMbIe CTYACHTY Ha BBIIOJHEHUE KYPCOBOTO MPOECK-
Ta, IOJDKHBI OTBEYATh CJIEMYIOUIUM TPEOOBAHHSAM:

YPOBHIO TIOJITOTOBKU CTY/ICHTA ¥ OTPAaHUYCHUIO 110 BPEMEHHU, OTBEAEHHOMY Ha €€ BBITIOJHEHUE;

" colepXkaTh 3ajadyd, C KOTOPHIMU CTANKHBACTCS OAaKalaBp, 3aHMMAIONIMICA pACuETHOH |
KOHCTPYKTOPCKOM €ATENBHOCTBIO B X0/1€ IpoektupoBanus POC;
: MpeycMaTpuBaTh HEOOXOJUMOCTh O3HAKOMJICHHSI C JIOTIOJIHUTEIBHOM JINTEPaTypOii;
MOOMIPSIOTCS PEANBbHBIE TEMBI KYpPCOBBIX IMPOCKTOB, a TAKXKE TEMBI, SBISIONINECS YaCThIO
BBITTYCKHOHM KBTM(PUKAITMOHHOW pabOTHI (IUIITIOMHOTO MPOEKTA).

[To KOHCTPYKTHBHOM clI0XHOCTH pa3padarsiBaemMoe POC nomkHO ObITH HE HIKE 1-To CTPYKTYp-
HOT'O YPOBHS U BBIMOJHEHO ¢ Y4€TOM cTaauil mpoektupoBanus mo ECK/I.

HcxomHpie JaHHBIE K TIPOEKTY. MICXOIHBIMU TaHHBIMHU TSI BBITTOJTHEHUS TIPOCSKTA SIBIISTFOTCS:

1) cxema snexTpudeckas NpuHOHNHaIbHasI DY ¢ omwcaHueM pabOTHI, C MEPEYHEM BXOAIIUX
aneKkTpopaarodaemMeHToB (OP2D) u ux napameTpos;

2) aneKTpuYecKre TpeOOBaHMsI C YKa3aHUEM JIaHHBIX, HAauOOJIee XapaKTepHbIX AJI pa3padareiBac-
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MOTO YCTpPOICTBa, HalIpUMep, A PaIHONpUEMHOTO YCTPOMCTBA: YyBCTBUTEIBHOCTD, H30UPATEIbHOCTD,
pabouunii Auamna3oH 4acToT U ApYTUe; UIsl paauoIepelaloniero yCTpoucTBa — CTaOMIbHOCTh 4aCTOThI, BbI-
XOJIHasi MOIHOCTb, pab0o4nii TMamna3oH 4acToT U T.1.;

4) ycIoBUsI DKCIUTyaTalluy pa3iudHbIX TUOB POC B 3aBUCUMOCTH OT KIIMMAaTHYECKUX OCOOEHHO -
CTel MECTHOCTH, TJie OHM OyayT paboTarh, poma o0bekTa (Kopabib, CaMOJET, CIYTHUK M T.JA.) U APYTUX
MIPUYMH 33JIal0TCS YKA3aHUEM B PACIIMPEHHOM TEXHUUYECKOM 33JaHMHM KOHKPETHBIX KOJIMYECTBEHHBIX I10-
Kazateneil Bo3aencTBuil. Hampumep, 6oproBoe camonérnoe POC: ycTOHYMBOCTD K KIMMATHYECKHM BO3-
nerctBuaMm o ['OCT 15150-69, k mexannueckum — no 'OCT 16019-78 u T'OCT 17676-81; ycnoBus
xpaHeHus u TpaicnoprupoBanus no 'OCT 15150-69;

5) TEeXHUKO-3KOHOMHYECKHE TpeOOBaHUs 3aJAl0TCS CEPUHHOCTBIO MPOW3BOJICTBA YCTPOMCTBA U
TPYMION W3JENUs B 3aBUCUMOCTH OT CTOMMOCTH €ro pa3paboTKu U npousBojacTsa (1, 2, 3 rpymisl).

O0beM u comepxkaHue rpaduieckux padot. ['paduueckas 4acTh MPOEKTA BKIIOYAECT KOMILJICKT
yepTexeil Ha pa3pabareiBaeMyro nedatHyto miary (II1I1) o0bémom He mMeHee 6 muctoB ¢opmara A4 1o
I'OCT 2.301-68, BBIOJIHEHHBIX C HCTIOJI30BAHUEM KOMIIBIOTEPA:

- NCXOJIHAsl CXeMa AJIEKTpUYecKas NpUHIUNNaNbHasg npoektupyemoro POC (unu pucyHok U3 uc-
TOYHHMKA MPOEKTUPOBAHUS) C YKa3aHUEM MPUMEHSEMBIX AJIEKTPOPAAUOIIEMEHTOB;

- CX€Ma VIEKTpUYecKas NPUHIHUNHMAIBHAS MPOEKTHUpyeMoro mnedatHoro ysna POC u nepeueHn
ANEKTPOPAANOITIEMEHTOB K HEH;

- 4epTEXK MEYaTHOU IUIATHI;

- cOOpOYHBIN YepTEXK MEUaTHOTO y3/1a U CHeUPUKAIUI K HEMY;

- YepTekKH T0pabOTaHHBIX JIeTallell HeCylell KOHCTPYKIIUHY;

- yepTéx obmero Buaa npoektupyemoro POC ¢ ucnonszoBanuem SolidWorks.

O0beM u cojep)kaHWe PaCUETHO-MOSICHUTEIBLHONW 3amuMCKU. PacuéTHO-MOsICHUTEIbHAS 3aIlicKa
JIOJDKHA COCTOSITh HE MEHee 4eM M3 20 MMeyaTHbBIX JUMCTOB, BBIITOJIHEHHBIX C UCIOJb30BAHMEM TEKCTOBOTO
nporeccopa Word Uil CX0XKero o BO3MOKHOCTSIM.

Pexomenayemas nureparypa. PykoBoauTens mpoekTa Ha3bIBaeT JUTEPATypy, KOTOPYIO 1enecoo0-
pa3HO UCIIOJIb30BaTh CTYACHTY IpU pa3padboTke koHcTpykiuu [1I1.

JlononHuTEeNbHBIE YKA3aHUS K MPOEKTY. DTOT pa3iesl UCHOJIb3YETCs PYKOBOIUTEIEM MPOEKTA IS
BKJIIOUYEHUSI JIOTIOJTHUTENBHBIX TPEOOBAaHUN K MPOEKTY HMCCIEeI0BATENBCKOro XxapakTepa. O4eBUAHO, UTO
MepBOHAYATIBHBIN BHIOOP OOJIBITMHCTBA XapaKTEPUCTUK (THUII TIJIATHI, €€ rabapuTHBIC pa3Mephl, TapameT-
pBI NI€YATHBIX ITPOBOJHUKOB U T.I.) B MPOILIECCE MPOEKTUPOBAHUS YTOUHSETCS U U3MeHsaeTcd. [lononne-
HUS, KOTOpBIE MOSBISIIOTCS Y CTYIAEHTa MPHU paboTe HaJ KypCOBBIM MPOEKTOM, TaKkKe BKJIIOYAIOT B 3TOT
paszzen.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEepHAJIaM /1JIsl JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI 1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX yKa3aH B Tabmulie 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0POBbsI 1 HHBJIHJIOB

Kareropuu Bubl TONOTHUTEIBHBIX OIICHOYHBIX ®opMbI KOHTPOJISL M OLICHKH
oOyJaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

C napyueHusMu
ciryxa

[TpeumyIieCTBEHHO MUCHMEHHAS
npoBepKa

C mapymenusasmu | CobeceoBaHme 1Mo BOIpocaMm K 3aueTy, | [IpenmyinecTBeHHO yCTHas TPOBEpKa

3peHus OIIPOC 10 TEPMUHAM (MHAMBHYaTbHO)
C napyumeHusMu Pemenue qucTaHIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AMCTaHIMOHHBIMU
JBUTATEJIBHOIO CaMOCTOsITENIbHbIE PaOOTHI, BOIPOCHI K METONaMHU
amrapara 3a4eTy
C orpanunuenusiMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITEIILHBIE [IpeuMy1ieCTBEHHO IIPOBEpPKA
00IIEeMeTUITTHCKIM paboThI, BOIIPOCHI K 3a4ETY, METOJIaMH UCXOZS U3 COCTOSHUS
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INOKa3aHUAM KOHTPOJIbHBIC pa6OTBI, YCTHBIC OTBCThBI o6yqa10meroc;1 Ha MOMCHT ITPOBCPKU

14.3. Meroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUI OLIEHOUYHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBEITHMUYEHHBIM IPUPTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TaKUX 00y4aroIuXcs MpeycMaTpuBaeTCsl JOCTYII -
Has popmMa mpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ IMEHHO:

- IIUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HaOOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa orneHHBaHUs pe3yIbTAaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIHJIOB IO JUCUUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 ML ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O TOKYMEHTA;

- B IIeYaTHO! (hopMe yBETMUEHHBIM HIPUPTOM.

JLst M1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU opme.

JLst M1 ¢ HapyLIeHUsIMY ONIOPHO-ABUTaTeJILHOIO annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

ITpu HEOOXOMUMOCTH TS JIUL] C OTPAaHUYEHHBIMHM BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OILICHUBAHUSI Pe3yIbTaTOB 00y4YEHUsT MOXKET MPOBOAUTHLCS B HECKOIBKO ITAIOB.
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