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

PABOYAS ITPOTPAMMA TV CHUTIMHBI
ABTOMATH3HPOBaHHOE NpoekTHpoBanue PIC

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

Y4eOus1ii man Habopa 2016 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 72 20 92 4acoB

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

4 | Bcero ayaqMTOpHBIX 3aHITUI 84 34 118 4acoB

5 | CamocTtosiTensHas pabora 24 38 62 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: 23.08.2017 Tomck 2018
VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d

=)
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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

Huctununa «ABToMatuzupoBanHoe npoektupoBanne POCy» (b1.6.19) otnocutes k 6moky 1 (6a-
30Bast 4acTh).

[IpeamecTByOmMUMHA TUCIUTUIMHAMHE, (POPMUPYIOIIMMHU HaYaJIbHBIE 3HAHUS, SBIIOTCS: ABTOMa-
TU3UpOBaHHOE TpoekTupoBanue POC, NnxeHepHas u KoMnbioTepHas Tpaduka, Marepranbl 1 KOMIIOHEH-
THI DJIEKTPOHHBIX CpeACTB, OCHOBBI KOHCTPYHUPOBAHHS SJEKTPOHHBIX CPEICTB, TeopeTHuuecKue OCHOBBI
ANEKTPOTEXHUKHU, DUZNYECKIE OCHOBBI MUKPO- M HAHORJIEKTPOHUKHU.

[TocnenyromumMu  AUCUUIUIMHAMYU  SIBIISIIOTCS:  ABTOMAaTU3MPOBAHHOE TMpoekTupoBanue PIC,
VYnpaBneHue Ka4eCTBOM 3JIEKTPOHHBIX CPEJICTB.

3. TpeGoBanus K pe3yJibTaTaM 0CBOEHMS JUCUMIIIIMHbI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIIUI:

— OIIK-4 TOTOBHOCTBIO NMPUMEHATH COBPEMEHHBIE CPEACTBA BBINOJHEHUS M PEIAKTHPOBAHUS
N300paKEHUH U YyepTeKel U MOJATOTOBKH KOHCTPYKTOPCKO-TEXHOJIOIMUECKON IOKYMEHTALUY;

— IIK-6 roTOBHOCTBIO BBINOJHSTH PACUET U NPOEKTUPOBAHUE JIETAJIEH, Y3JI0B U MOMYJIEH AJIeK-
TPOHHBIX CPEICTB, B COOTBETCTBUH C TEXHUYECKUM 3aJaHUEM C UCIIOJIb30BAaHUEM CPEICTB aBTOMAaTH3ALMH
IIPOEKTUPOBAHHUS;

— TIK-7 cmocoOHOCTRIO pa3pabaTbiBaTh MPOCKTHYIO M TEXHHUYECKYIO JOKYMEHTAIHio, o(opm-
JISITh 3aKOHYEHHBIE ITPOEKTHO-KOHCTPYKTOPCKUE paboThI;

B pesynbpTare u3ydeHus IMCIHUILITMHBI 00YJaIOMIUNACS TOJKEH:

— 3HATh OCHOBBI aBTOMAaTHU3aLMH [IPOEKTHO-KOHCTPYKTOPCKON AEATEIbHOCTH, MAaTEMAaTHYECKHE
MOJIETT OOBEKTOB POCKTUPOBAHUS, METObI PEIIEHUS MPOEKTHBIX 3a/1a4 MeTo/1bI 3auThl POC oT pazHo-
00pa3HbIX BHEIIHUX M BHYTPEHHUX JECTAOWIN3UPYIOIIUX (PAKTOPOB (KIMMATUYECKUX, TEIUIOBBIX, MeXa-
HUYECKHUX U JIp.) IIPU UX IKCIUTyaTallu, TPAHCIIOPTUPOBAHUHU U XPAaHEHUN KOHCTPYKTUBHBIE MEPHI IIOBbI -
HIEHUs HaJI&KHOCTH mKpokoro kiaacca POC npu nectabunu3upyronmx Bo31eHCTBUAX METOIbl MaTeMaTH -
YECKOI0 MOJIEJIMPOBAHUS AJIEKTPUUECKHUX, TEIIOBBIX U MEXaHUUYECKUX MporieccoB B POC

— YMeTh IPOEKTUPOBaTh C IOMOILIBIO KOMIbIOTEPAa KOHCTPYKLIMM AHAJIOTOBBIX U LU(PPOBBIX
YCTPOWCTB Ha OCHOBE JAHHBIX 00 MX (YHKIMOHAJIBHOM HA3HAUCHMH, IEKTPUUECKUX Mapamerpax |
YCIOBHSAX HKCIUTyaTallud HCIOJIh30BAaTh MAaTEMAaTHYECKUE MOJEIHA M METOJBI Ul pEeIIeHUs] MpogeccHo-
HQJIBHBIX 33/1a4 aBTOMATHU3UPOBAHHOM pa3paOOTKM KOHCTPYKLIMH M TEXHOJOTHI 3JEKTPOHHBIX CPEJICTB
NPECTaBIIATh TEXHUYECKUE PEUICHHUS C MCTIOIB30BAHUEM CPEJICTB KOMIBIOTEPHOH Ipad)MKu U TEOMETPH -
4ECKOro MOJEIMpPOBaHus ucnoib3oBarh ctanaaprsl ECKJI 1 apyryro HOpMaTMBHO-TEXHUYECKYIO JOKY-
MEHTAIMIO B MPOEKTHON JESATENHOCTH pa3padaTbiBaTh KOHCTPYKTOPCKO-TEXHOJOTHYECKYIO JTOKYMEHTa-
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OO C ITIOMOIIBIO I/IH(I)OpMaLII/IOHHbIX TEXHOJIOTUH , HIPUMCHATH MAIIMHHBIC MCTOJIbI paCcyCTa mapaMeTpOB
AJIEMEHTOB U YCTPOMCTB;

- BJaJA€Tb COBPEMCHHBIMH allllapaTHBIMH U IIPOrpaMMHBIMH CPEACTBAMH aBTOMaTHU3allun pa3-
pabOTKKU KOHCTPYKIUI M TEXHOJIOTHI MPOU3BOACTBA AIEKTPOHHBIX CPEICTB COBPEMEHHBIMHU MPOTPAMM-
HBIMU CPEJICTBAMU MOATOTOBKU KOHCTPYKTOPCKO-TEXHOJIOTUYECKON JOKYMEHTAIIUH

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OO01ast TpyI0€MKOCTb JUCLUILUINHBI cOCTaBIseT 6.0 3aUeTHBIX €IMHMILIBI U IIPECcTaBIeHa B TaOIu -
ue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI

Bunel yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
7 cemecTp 8 cemecTp

AynuTtopHble 3aHATUSA (BCETO) 118 84 34
Jleknun 22 12 10
JlaboparopHbie pabOTHI 92 72 20
KonTpoas camocTosTensHON paboThl (KypcoBOH 4 0 4
IPOEKT / KypcoBasi pabora)
CamocTosiTenbHas paboTa (Bcero) 62 24 38
OdopmiieHre 0TYETOB 110 JIA0OPATOPHBIM 53 19 34
pabotam
[IpopaboTka TeKIMOHHOTO MaTepHraa 9 5 4
Bcero (0e3 ax3amena) 180 108 72
IToaroroBka u caya sK3amMeHa 36 0 36
OO6mmast Tpy1I0€MKOCTb, 4 216 108 108
3auetHbie EquHutb 6.0 3.0 3.0

5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3aessl IMCHUIIIMHLI M BUABI 3AHATHI
Paznenbl IUCHUIUIMHBI ¥ BUIBI 3aHATHI IPUBEACHBI B Ta0mue 5.1.
Tabmuna 5.1 — Pasgensl AUCUUIUIMHBL U BUIbI 3aHATUI

_ [
. g By Q g 3 Sz
Haszsanus paznenoB QuCHUTIUTMHBL % o, % o o O g« 5
= ¢ B | 2|82 it
= O M @ g e
7 cemecTp
1 BBenenue 2 0 0 1 3 OIIK-4, IIK-6,
I1K-7
2 OCHOBHBIE PUHLIUIIBI U METOJOJIOTUS 4 0 0 1 5 OIIK-4, TIK-6,
npumeHenus UT npu npoexkTupoBaHumn [TK-7
PoC
3 UT Ha pa3nuyHbIX dTanax nIpoeKTupo- 2 4 0 2 8 OIIK-4, ITK-6,
Banusa POC [TK-7
4 ABTOMAaTU3MPOBAHHOE MPOCKTUPOBAHUE 2 42 0 9 53 |OIIK-4, IIK-6,
KOHCTPYKIIMM Y TEXHOJIOTHYECKUX MPO- IIK-7
neccoB POC
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5 UT npoexTupoBaHus JeTalieid U COOpOK 2 26 0 11 39 | OIIK-4, IIK-6,
xoHcTpykuuid POC ¢ nomousio CAITP IIK-7
Hroro 3a cemectp 12 72 0 24 108
8 cemecTp
6 [IpoexTrpoBaHNe N1€YATHBIX Y3JIOB C 4 8 4 29 41 | OIIK-4, IIK-6,
nomotpsro UT [TK-7
7 O0ecrieueHne KaueCcTBa, HaAEKHOCTH U 4 4 5 13 |OIIK-4, IIK-6,
ontumunszanus POC [1K-7
8 OdopmMieHHEe KOHCTPYKTOPCKOH JTOKY- 2 8 4 14 | OIIK-4, [1K-6,
MeHTanuu ¢ nomoiso CAIIP [1IK-7
9 Kypcosas pabota 0 0 0 0
Hroro 3a cemectp 10 20 4 38 72
Hroro 22 92 4 62 180
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
2 23
Ha3Banus pa3nenos Copneprkanue pas3ienoB TUCHUIUIMHBI (1O JEKIUSM) zF &5
o) E
= 2 3
e e g
= S
7 cemecTp
1 Beenenue ConepkaHue U 3a7ja4i Kypca, peKOMEHIAIINH 10 €ro 2 OIIK-4,
nzyuenno. Mupopmannonnsie TexHonoruu (MT) B [1K-6, TIK-
npodeccuoHaNbHOMN AeITeTbHOCTH HHKEHEPa-MPOeK- 7
tupoBika POC. TepMuHbI U OHATHUS, UCTIONb3Ye-
Mmblie ipu UT npoextupoBanun POC
Hroro
2 OcHoBHbIe npuHIMIGI ¥ | Opranuszanus npoexktupoBanus POC ¢ nomompro UT. 4 OIIK-4,
METOIOJIOTHUSI CucreMHbIl ogxoA K mpoektupoBanuto POC ¢ uc- T1IK-6, IIK-
npumeHenus UT npu M0JIb30BaHUEM HH(OPMAIIMOHHBIX TeXHONIOTUi. NH- 7
npoektupoBanuu POC ¢dopmarmonnsie CALS—texnonoruu nonaepxku POC
Ha BCEX dTanax *u3HeHHoro nukia. Craguu paspa-
OO0TKH KOHCTPYKTOPCKOM JOKYMEHTAIMH MPHU MPOEK-
TUpOBaHUU C noMouipro UT
Hroro
3 UT nHa pa3nuy4HbIX Knaccudukarms 3anaq npoeKTupoBaHusi, ux ¢popma- OIIK-4,
JTamnax MpoeKTUpOBaHUs |nu3anusi. Marematudeckue moaenu (MM) POC. Dra- I1K-6, ITK-
PoC IIbI Pa3BUTHS U KPATKasl XapaKTEPUCTUKA COBPEMEH- 7
Horo coctosinust CAITP paanosneKTpOHHBIX CPEACTB,
CUCTEM U KOMILJIEKCOB. KOMITJIEKCHBIE MHTEIIEKTY-
anpHbIe (MHTerpupoBanHbie) CAIIP. Cnenmanusupo-
BaHHble CAIIP 11 co3nanus cxeM 3JIeKTPUYECKUX
MPUHIMITHATBHBIX, MOICTUPOBAHUS X PaOOTHI,
MIPOEKTHUPOBAHUS TIEYaTHBIX I1J1AT, pa3MeIeHus nug-
pOBOM 3eKTpUUYecKoi cxeMbl B ycrporictBax [TJIMC.
[lepcriekTHBBI pa3BUTHUS aBTOMAaTU3UPOBAHHOTO
5
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IIPOCKTUPOBAHMA.

HUroro

4 ABTOMAaTU3UPOBAHHOE
MIPOEKTUPOBAHUE
KOHCTPYKLIMH U
TEXHOJIOTUYECKUX
nporeccoB POC

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

Hroro

OIIK-4,
TIK-6, TIK-

5 UT npoextupoBanust
neTaneit u cOopok
koHcTpykumii POC ¢
nomotso CAITP

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

HUroro

OITK-4,
TK-6, TTK-

Hroro 3a cemectp

12

8 cemecTp

6 [IpoexTupoBaHue
IIeYaTHBIX Y3JI0B C
nomousro UT

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

Htoro

OITK-4,
TK-6, TTK-

7 ObecrieueHne KauecTBa,
HaJEKHOCTH U
orntumm3sanusga POC

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

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

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

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

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

1 2 3 4 5 6 7 8 9

[IpenmecTByronme qUCUUILIHHBI

1 ABTOMaTH3UPOBAaHHOE

+ + + + + + + + +
npoexktupoBanue POC
2 NnxeHepHas U KOMIIBIOTEP- n . n n .
Has rpaduka
3 Martepuabsl 1 KOMIIOHEHTBI n N N 4 N
JIEKTPOHHBIX CPEICTB
4 OCHOBBI KOHCTPYHUPOBAHUS n n n n n n n n n
NIEKTPOHHBIX CPEJICTB
T
5 TeopeTnueckue OCHOBBI n N N
IEKTPOTEXHUKHU
6 dusnyeckre OCHOBBI MU- n . n

KpO- 1 HAHOJ3JICKTPOHHUKHU

[Tocnenyromuye TUCITUTIITUHBI

1 ABTOMaTHM3MpPOBAHHOE

- + - - + - + - -
npoexktupoBanue POC

2 YnpaBiieHHE Ka4eCTBOM
3JIEKTPOHHBIX CPENCTB

- +

5.4. CooTBeTCcTBHE KOMIIETEHINI, (POPMHUPYEMBIX IPH H3YYCHUHU AUCUMIIMHBI, 1 BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU HM3YYEHUH IUCIUIUIMHBI, ¥ BHUIOB 3aHATHA
npezcTaBiIeHo B Tabmuue 5.4.
Ta6muma 5.4 — CoOTBETCTBHE KOMIIETEHIINN, (DOPMUPYEMBIX TIPU M3YUYECHUH JAUCIUTUINHBI, U BUIOB 3aHS -
TUH

Bunel 3anaTHI DopmMBbl KOHTPOJIS
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Jlex
Jlab. pab.

Cawm. pa0.

% Kommerenmmn

o

+ | KCP (KIT/KP)

KoHTposbHas paboTa,
KoncnekT caMonoaroToBKH,
OTuet o nmabopaTopHoOii pa-
6ote, Onpoc Ha 3aHATHUSAX,
3amura KypcoBbIX IPOCKTOB
/ KypcoBbIX pabot, Tect, Ot-
4eT 10 KypCOBOMY TPOCKTY /
KypcoBoii pabote

I1IK-6 + +

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

I1K-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#i paboTe

6. UHTepakTUBHBIC MeTOAbI U (JOPMBI OPraHU3anMU 00yUeHUs

He npenycmorpeno PVYII.

7. JlabopaTtopHbie padoThl
HanmenoBanue naboparopHbix padoT npuBeaeHo B Tadbmune 7.1.

Tabmuna 7.1 — HammeHoBaHue 1a0OpaTOpHBIX padoT

3 z S
2 52
Z > 5
HaszBanus paznenos HaumenoBanue 1abopaTtopHbIX padboT 5 - S
o E
X 2 =
e Q g
= S
7 cemecTp
3 UT nHa paznu4HbIX Brmonnenne yeptexeit kommonenToB POC B Solid 4 OIIK-4,
sTanax npoektupoBanusi | Works (KOHTpOJIbHOE 3ajaHHE) ITK-6, TTK-
P3C Hroro 4 7
4 AstromatuzupoBanHoe |Cocrtasienue Texuuueckoro 3aganus (T3) Ha mpoek- 8 OIIK-4,
MPOEKTUPOBAHUE tupoBanHue 610ka POC I1K-6, ITK-
KOHCTPYKLHMH 1 KomnonoBka u pa3paboTka o011ero Bujaa KOHCTPYK- 8 7
TEXHOJIOTUYECKUX
nun POC
nponeccos POC -
[Ipoextuposanue nureoi manemu POC B SolidWorks 4
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[IpoexkTupoBanue Hecyiier KoHCTpykiuu POC B
SolidWorks

3HAKOMCTBO C CUCTEMOM aBTOMaTU3UPOBAHHOTO 2

MIPOCKTUPOBAHUS TIEUYATHBIX IIJIaT

Opranuzanus 1 BefieHne oubmuorex P 4

Co3znanue yCJIOBHBIX TpaduuecKux 0003HAYCHUN

aJIeKTpopa-auodaemMenTos (YI'O)

[IpoexkTupoBaHue HNEKTPUIECKUX CXEM 4

Hroro 42
5 UT npoexTrupoBaHus Hetanu B SolidWorks 2 OIIK-4,
ACTAIICH 1 C(EOPOK Co6opku B SolidWorks 2 1IK-6, IIK-
koHcTpykumii POC ¢ . 7
nomosio CAITP Yeprexu B SolidWorks 4

PucoBanme TpéxmepHbIx 3cknu30B B SolidWorks 2

Maccussl anemenToB B SolidWorks 2

Onemenrtsl “Ilo Tpaekropun” u “IloBepHyTh” B 2

SolidWorks

Pa3pabotka kopmycoB POC u3 imcToBOro Merasia B 2

SolidWorks

Hcnonbs3oBaHue CTaHAAPTHBIX KPENEKHBIX KOMIIO- 2

HenToB B SolidWorks

Pa3zpaboTka mocagouHbIX MECT Ha MEYaTHOM TuIaTe 4

JUTSI MOHTa)Ka KOHCTPYKTHUBHBIX JIEMEHTOB

[ToaroroBka komnoneHnToB POC nist kypcoBoit pabo- 4

THI

Hroro 26
Hroro 3a cemectp 72

8 cemecTp
6 IIpoexkTupoBanue JnanoroBoe pasMenieHrue 3IEKTPOPATU0IIEMEHTOB 4 [1K-7,
IIEYaTHBIX Y3JIOB C Ha [IEYaTHOM IuIaTe OIIK-4,
nomoiso UT TIK-
OMOTIIEIO PydHas v uHTepaKkTUBHAS TPACCUPOBKHU MPOBOTHUKOB 2 6

MEYaTHBIX AT

ABTOMaTHUYECKas TPACCUPOBKA IMPOBOJTHUKOB I€YaT- 2

HBIX TUIAT

Hroro
7 ObecneueHue kauecTBa, | O0ecneueHHE KadyeCcTBA, HAAEKHOCTH U ONITHMHM3AIS 4 OIIK-4,
HaAEKHOCTH U POC T1IK-6, ITK-

nrumMu3anus P

0 3an oC Hroro 4 7
8 Odopmienue N3ydeHue cpeacTB aBTOMATU3UPOBAHHOTO O(hopMIIe- OIIK-4,
KOHCTPYKTOPCKOU HUSI KOHCTPYKTOPCKO-TEXHOJIOTMYECKON JOKYMEHTA- [1K-6, I1K-
JIOKYMEHTAIUU C ouu 7
nomomsro CAITP Hroro 8
Hroro 3a cemectp 20
Hroro 92
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8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
He npenycmotrpeno PVYII.

9. CamocTrosiTesqibHasi padoTa
Bunasl camoctosiTenbHO paboThl, TPYAOEMKOCTh U (hOpMUpPYEMble KOMIIETCHIIUU MTPEICTABICHHI B

tabiune 9.1.
Tabmuua 9.1 — Buasl caMOCTOSATENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMBIE KOMIIETCHIIUU
3 z§
s i
Bunrr camocTosaTensHON & > O
HazBanus pa3nenos zF &5 @®opMBI KOHTPOJIS
paboThI 8 s 2
S a8 =
a g
~ S
7 cemecTp
1 Benenue [IpopaboTka JIeKIIHOHHOTO 1 OIIK-4, |KoHCcnekT camoInoaroToB-
Marepualia [IK-6, ku, Onpoc Ha 3aHATHUX,
IK- Tect
Hroro 1 7 ce
2 OcHoBHbI€ puHIMILI U |[IpopaboTka neK1moHHOTrO 1 OIIK-4, |KoHCHekT camoIoaroToB-
METOJ0JIOTHS Marepuala T1IK-6, ku, Onpoc Ha 3aHATUSIX,
npumenenus UT npu Hrtoro 1 IIK-7 Tect
npoektupoBanuu POC
3 UT Ha pa3nuyHbIX [TpopaboTka JIEKITMOHHOTO 1 OIIK-4, |KoHCHeKT caMmonoAroToB-
JTanax NpoeKTUPOBAHUSL | Marepuaia [1K-6, ku, KoHTpomnpHas padora,
POC OdOPMIICHHE OTIETOB 10 1 [IK-7 Omnpoc Ha 3ansaTHAX, Tect
nabopaTopHbIM paboTam
Hroro 2
4 AsromarusupoBanHoe |IIpopaboTtka nexkimoHHOTrO 1 OIIK-4, |KoHCHeKT camOIoAroToB-
MIPOEKTUPOBAHUE Marepuala [1K-6, ku, Onpoc Ha 3aHATUSIX,
KOHCT 1517871 TIK- TUET I TOPHOMH
OHCTPYKIL OdopmiteHre 0TIETOB TIO 8 7 0 5 © f}na6opa OpHO
TEXHOJIOTUYECKHUX 11260pATOPHBIM PaBoTaM pabote, Tect
nporieccoB POC
Hroro 9
5 UT npoextupoBaHust [TpopaboTka JIEKIIMOHHOTO 1 [1K-7, Koncnexr camonoaroros-
neTaneit u cOopok Marepuasa OIIK-4, |ku, Onpoc Ha 3aHATHSX,
KOHCprKHgIZ %?)C c OQOpPMIICHIE OTHETOB 11O 10 [TK-6 OT6‘ICT HE)r nmabopaTopHO
TIOMOIIBIO J1abopaTopHBIM paboTam pabote, lect
Hroro 11
Hroro 3a cemectp 24
8 cemectp
6 IlpoexkTupoBanue [IpopaboTka JIEKIIMOHHOTO 1 OIIK-4, |KoHCIEKT caMONoAroTOB-
MIEYaTHBIX Y3JIOB C Marepuala [1K-6, ku, Onpoc Ha 3aHATUSIX,
nomotiso UT TIK- TUET I TOPHOM
OMOTIIBIO OdopmieHne 0T4eTOB 10 28 7 0 5 © f}na6opa OpHO
nabopatopHbeIM paboTam pabote, 1ect
Hroro 29
7 OGecnieuenue kauecTBa, |[IpopaboTka JEKITMOHHOTO 1 OIIK-4, |KoHCIEKT caMONoAroTOB-
HaAEKHOCTH U Marepuasa T1IK-6, ku, Onpoc Ha 3aHATUSIX,
ontumuzanus POC OQOpPMIICHIE OTHETOB 11O 4 HK-7 Otuer no taboparopHoi

J1abopaTopHBIM paboTam

pabore, TecT

CornacoeaHa Ha noptane N2 33196

10




Hroro
8 Odopmienue [IpopaboTka JIEKIIMOHHOTO 2  |OIIK-4, |KoHcnekt caMomoaroToB-
KOHCTPYKTOPCKOU Marepuala [1K-6, ku, Onpoc Ha 3aHATUSIX,
JIOKYMEHTAIUU C OQOPMIICHHE OTHETOB T 5 K7 Otuer no taboparopHoi
nomomsro CAITP AGOPATOPHBIM PaGOTaM paborte, TecT

HUtoro 4
Hroro 3a cemectp 38

IloaroroBka u caaya dK3a- 36 OK3aMeH

MEHa
Hroro 98

10. KypcoBoii nmpoekT / KypcoBasi padota

TpynoeMKoCTb ayTUTOPHBIX 3aHATUH U (GOPMUpPYEMbIE KOMIIETEHIIMN B paMKaX BBINOJIHEHUS Kyp-

COBOTO MPOEKTa / KypcoOBOM paboThl pencTaBiieHbl Tadmuie 10.1.

Ta6muma 10.1 — TpymoeMKoCTs ayIUTOPHBIX 3aHATUN U (POPMUPYEMbIe KOMIIETEHIIMY B PAMKaxX BBITTOJHE -

HUSI KypCOBOTO IIPOEKTa / KypCcOBOM pabOThI

g v
= 2 E
3 = =
2 > 5
HanmenoBanue ayquTOpHBIX 3aHIATUI s &5
S E
= 2 =
el e 2
= o
8 cemecTp

[TocranoBka 3anaun. Ber6op snemenTHOI 6a3bl M popMupoOBaHHE 4 OIIK-4, ITK-6,

oubmmorexu komroneHToB CAIIP. [IpoekTrupoBanue me4aTHoro [TK-7

y3na. BeimonHenue pacuéroB. OgopmieHrne KOHCTPYKTOPCKO-TEX-

HOJIOTUYECKON JTOKYMEHTAIIUH.

Hroro 3a cemectp 4

10.1. TembI KypCOBBIX IPOEKTOB / KYPCOBBIX padoT

[TpumepHas TeMaTHKa KypCOBBIX IPOEKTOB / KypCOBBIX paboT:
Hcrounuk nuranus paspsaa

YCTpoiicTBO TOKOBOM 3aIIUTHI

[TynsT ynipaBieHus 2IEKTPONPUBOIOB

PerynsaTop 4acToThl 371€KTPOABUTATENSA

VIcTOUHMK MUTaHUS CTa0MITN3NPOBAHHBIH

HcToYHMK MUTaHUS KIIallaHOB

bnok nuTaHus 3NEKTPOLMKIIOB

N3mepurens n3nydeHus

KoppexTop koaduirieHTa MOImHOCTH

W3meputens MOyl KOMIUIEKCHOTO COIPOTUBIIEHUS LiETIEN
JAMMUpyeMbIif HCTOYHUK TUTAHUS A5 UTOCBETUIIHLHUKOB

Maket nabopaTopHO# ycTaHOBKH 10 Kypcy UYP

NMmrynbCHBIN OJIOK MUTaHUS yCTPOMCTB

Kontposiep 6ecKomIeKTOPHOTO ABUraTeNs

briok nuTanus 175 CBETOIMIHOM JIAMITBI

PazpaboTka MHOTOpYHKITMOHAIBHOTO yeumuTens "Opryc"
KommyTtartop nis mHOorokanaiibHbeix TDR-usmepenuii
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— Paspabotka npruOopHOIi TaHEeTN MOTOLMKIIA HA HIIEKTPOTIPUBO/IC
— brnok ynpasienus cucteMoi BOIOCHAOKESHUS

— becnpoBonHOe 3apsgHOE YCTPOICTBO

— ABTOMaTMYeCKHIi BBHIKIIIOYATENb OBITOBOM ammapaTypbl

—  YiIbTpa3ByKOBOM U3MEpPUTENh OKTAHOBOTO Yncia OCH3MHA

— OxpanHoe ycTpoiicTBO Ha ocHoBe GSM

11. PeiiTunroBas cucremMa Jiyisi OlleHKH YCIIeBAeMOCTH 00y4YalOIIUXCS

11.1. baajbHble OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuma 11.1 — banipHbIe OLIGHKH JUTSI JIEMEHTOB KOHTPOJISI

. . MakcumanbHbIN
o MaxkcuManbHBIN MaxkcuMalibHBIN
OneMeHTHI yueOHOH 6asu1 3a nepuoa Bcero 3a
6amn Ha 1-yto KT ¢ | Gamn 3a mepuon
NeSITSIbHOCTH mexny 2KT u na cemMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEI[ ceMecTpa
7 cemecTp
Koncnekr camonoaroros- 4 4 4 12
K1
KonTponbHas pabota 10 10 20
Omnpoc Ha 3aHATHAX 1 1 1 3
OTueTt no nmabopaTopHOi 20 20 25 65
pabore
Hrtoro makcumyM 3a nepu- 25 35 40 100
on
Hapacrarommm ntorom 25 60 100 100
8 cemectp
3anmTa KypcoBbIX ITPOEK- 30 30
TOB / KypCOBBIX paboOT
Koncnexkt camonoaroros- 1 1 1 3
K1
Omnpoc Ha 3aHATHAX 1 1 1
Otuer o KypcoBomy 1 1 2 4
MPOEKTY / KypcoBO# pabo-
TE
OTueTt no nabopaTopHOi 10 10 10 30
pabore
Hrtoro makcumyM 3a nepu- 13 13 44 70
on
OK3aMeH 30
Hapacratomum urorom 13 26 70 100
11.2. IlepecyeT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT O0aTOB B OIIEHKH 32 KOHTPOJIbHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Ta6muna 11.2 — IlepecueT 6anoB B OLIEHKU 332 KOHTPOJIbHbBIE TOUKU
bannel Ha 1aTy KOHTPOJIBHOM TOUKH Onenka
> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT 4
12
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Ot 60% 110 69% oT MakcuMaabLHOM CyMMBI OaiToB Ha aaty KT

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT 2

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymMbl OajioB B TPAAMLIMOHHYIO MU MEXIYHApOIHYIO OLIEHKY NPEJICTAaBIEH B TabIuLe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Urorosas cymma 6aisos,

Onenka (I'OC) YYMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

HK3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiio)

4 (xopomio) (3a4TeHO) 75 - 84 C (xopor1wo)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENBHHO) (3aYTEHO) 60 - 64 P ——
2 (seynOBICTBOpHTENSHO) (HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENIBHO)

3a4TEHO)

12. Y4yeOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecreyeHre JUCHMIITTHHbI

12.1. OcHoBHas1 JuTEpaTypa

1. OcCHOBBI TPOEKTHPOBAHUS HICKTPOHHBIX CPEACTB [DIeKTpoHHBIM pecypc]: VYueOGHOe
nocobue / B. I'. Koznos, A. A. Uepnsmmes, 0. I1. Kobpun - 2012. 149 c. - Pexum noctyma:
https://edu.tusur.ru/publications/2783 (mara oopamenus: 09.07.2018).

2.  OCHOBBI KOMIBIOTEPHBIX TEXHOJIOTHI MPOEKTHPOBAHUS PATUOIIEKTPOHHBIX CPEACTB [DieK-
TpoHHBIH pecypc]: VYuebnoe mnocodue / 1O. II. Kobpun - 2018. 56 c. - Pexum pocrymna:
https://edu.tusur.ru/publications/7906 (nara obpamenus: 09.07.2018).

3. Jlomatkuh, A. IIpoekTupoBaHue neyaTHeIX miar B cucreme Altium Designer [DneKTpoHHBIN
pecypce] [DnekTpoHHBI pecypc]: yaeOHoe mocodue / A. JlonatkuH. — DnexTpoH. nan. — Mocksa JJMK
ITpecc, 2017. — 554 c. - Pexum poctyma: https://e.lanbook.com/book/97334 (mara oOpamieHwus:
09.07.2018).

12.2. lonosiHUTeIbHAS JIUTEPATYpPa

1. VBapos A.C. P-CAD. IIpoexkTupoBaHue U KOHCTPYUPOBAHUE JIEKTPOHHBIX YCTPOUCTB. - M.:
«lopsiaast muaus-Tenexkom», 2004. - 760 c. (Hanuuue B 6ndmuorexke TYCVYP - 42 3k3.)

2. Cremenko, B.b. P-CAD. TexHonorus npoeKTUpoBaHHs MeYaTHBIX IUIaT: YuebHoe mocobue
s By30B / B. b. Cremenko. - CI16.: BXB-IletepOypr, 2005. - 711 c. (manuuue B 6ubnamoreke TYCVYP -
20 9K3.)

3. Pa3zpabotka u opopmiieHHE KOHCTPYKTOPCKOM TOKYMEHTAIlUU PaJuo3JIeKTPOHHON anmapary-
pel: CnpaBounuk / O.T. PomansraeBa, A K. Banosa, A.C. Kymukos u np.; [Tox pen. 3.T. PomanbsraeBoii. —
M.; Paguo u cBsi3b, 1989. — 448 c. (Hanmnuue B oubamoreke TYCVYP - 21 3k3.)

4. Pa3paboTka TEXHUYECKOIO 33JaHMs U TEXHUUYECKUX MPEUIOKEHUN Ha npoekTupoBaHue POC
[DnexkTponHBIN pecypc]: YuebHoe nocodue k KypcoBomy npoektupoBanuto / 0. I1. Koopun - 2018. 94 c.
- Pexxum noctyna: https://edu.tusur.ru/publications/7902 (nata obpamenus: 09.07.2018).

5. DnementHas 6a3a 3IEKTPOHHBIX KoMIIOHEHTOB POC [DnekTpoHHbIi pecypc]: YdyebHoe moco-
oue k KkypcoBomy mnpoektupoBanuto / HO. II. Kobpun - 2018. 64 c. - Pexum pgocryna:
https://edu.tusur.ru/publications/7904 (nara oopamenus: 09.07.2018).

12.3. YueOHO-MeTOAUYECKHE MTOCOOU

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAuYEeCKH e MOCO0Uus
1. HWudopmanuoHHBIE TEXHOJIOTHH MPOEKTUPOBAHUS PAJTHOIICKTPOHHBIX CPEICTB [DJIEKTPOH-
HBIN pecypc]: MeTtoauueckne yKazaHus 1o KypCOBOMY U JUIUIOMHOMY npoektupoBanuto / Koopus 1O. I1.
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-2012. 140 c. - Pexxum noctyna: http://edu.tusur.ru/publications/2615 (nata obpamenus: 09.07.2018).

2. HWudopmarmonnsie TexHomoruu npoektupoBanus POC [DnexkTpoHHbId pecypc|: Meronnye-
CKHE YKa3zaHUs MO caMmocTosTenbHOM pabote / Kobpun 1O. II. - 2013. 9 c. - Pexum poctyna:
http://edu.tusur.ru/publications/2946 (mara obpamenus: 09.07.2018).

3. Altium Designer. SolidWorks. Yacte 1. Pa3paboTka 31eMeHTHOH 0a3bl [DIEeKTPOHHBINA pe-
cypc]: COOpHUK MpaKTUYECKUX 3aJaHUi 1O MPOEKTUPOBaHUIO nevyaTtHbiX y3510B POC / O3zepkun /1. B. -
2012. 66 c. - Pexxum nocrtyna: http://edu.tusur.ru/publications/1556 (zara oopamenus: 09.07.2018).

4. Altium Designer. SolidWorks. YacTts 2. CXxeMOTEeXHUYECKOE MPOSKTUPOBAHUE [ DIEKTPOHHBIM
pecypc]: COOpHHMK MpaKTHUECKUX 3alaHUH 10 MPOEKTUPOBaHMIO 1eyaTHbIX y310B POC / O3epkun /. B. -
2012. 50 c. - Pexxum noctyna: http://edu.tusur.ru/publications/1554 (nata o6pamenus: 09.07.2018).

5. Altium Designer. SolidWorks. Yacte 3. Tomonmoruueckoe MpoeKTUpOBaHUE [DIIEKTPOHHBIN
pecypc]: COOpHUK MPAKTHYECKUX 3aIaHUI TI0 MMPOEKTUPOBaHUIO revaTHbIX y310B POC / O3epkun 1. B. -
2012. 95 c. - Pexxum noctyna: http://edu.tusur.ru/publications/1558 (mzara obpamenus: 09.07.2018).

6. 3HAKOMCTBO C CHCTEMOM aBTOMAaTHU3MPOBAHHOTO MPOEKTHpOBaHUs MedaTHbIX miar P-CAD
[OnexTpoHHBIN pecypc]: Metoauyeckue yka3aHus K JlabopaTtopHoil padore mo aucuuruinne «Mudopma-
[IMOHHBIE TeXHONOTUU mpoektupoBanuss POCy» / Kobpun 10. II. - 2012. 28 c¢. - Pexxum moctyma:
http://edu.tusur.ru/publications/2614 (nara o6pamienus: 09.07.2018).

7. Opranuzanus u BeneHrue 0uommoTek paaunosnemenToB B P-CAD [DnextponHslii pecypce]: Me-
TOJMYECKUE yKa3aHUs K JabopaTtopHoii padore mo aucuuminHe « THpopMalnoHHbIE TEXHOIOTHH TPOCK-
tupoBanusi POCy» / Kobpun 0. I1. - 2012. 31 c. - Pexxum noctyma: http://edu.tusur.ru/publications/2612
(mara oOpamenus: 09.07.2018).

8. Coszmanue ycinoBHBIX Ipaduueckux o003HaYeHUH paanodnieMeHToB B P-CAD [DnexTpoHHBIN
pecypc]: Meronuueckue ykazaHus K j1abopatopHoit padore no aucuuiuiiie «HpopMaoHHble TeXHO -
gorun mnpoektupoBanuss POC» / Kobopun 1O. II. - 2012. 60 c¢. - Pexum nocryma:
http://edu.tusur.ru/publications/2611 (mzara obpamenus: 09.07.2018).

9. Pa3zpabotka mocago4YHbIX MECT Il MOHTa)ka KOHCTPYKTUBHBIX 2JIEMEHTOB Ha I€YaTHOM Ij1aTe
B P-CAD [OnexrponHbliii pecypc]: Meroaudeckue ykazaHus K jJabopaTtopHOW paboTe Mo AMCIHILTHHE
«udopmanmonnsie TexHomorun npoektupoBanus POCy» / Kobpun 0. I1. - 2012. 83 c. - Pexxum mocry-
na: http://edu.tusur.ru/publications/2610 (nata obpamenus: 09.07.2018).

10. ®opmupoBanue komrmoHeHTOB POC ¢ momompio mgucnerdepa Oubmmorek P-CAD Library
Executive [OnektpoHHBIN pecypc]: MeToanueckue yka3aHus K JabOpaTOpHON paboTe Mo AMCHUILINHE
«udopmanmonnsie TexHomoruu npoektupoBanus POCy» / Kobpun 0. I1. - 2012. 35 c. - Pexxum mocry-
na: http://edu.tusur.ru/publications/2609 (nata obpamenus: 09.07.2018).

11. Coznanue snekTpudeckux cxeMm rpaduaeckum pegakropom P-CAD Schematic [DnekTpoHHBII
pecypc]: Meronuueckue ykazaHus K j1abopatopHoit padore no aucuuruiiie «MHpopMaoHHbIe TEXHO -
gorun mpoektupoBanuss POC» / Kobopun 1O. II. - 2012. 46 c¢. - Pexum nocryma:
http://edu.tusur.ru/publications/2608 (nara ob6pamienus: 09.07.2018).

12. JInamoroBoe pa3MelieHue aeKkTpopaanodieMeHToB B P-CAD [DnekTtpoHHsbIi pecypc]|: Mero-
JIMYECKUe yKa3aHHs K j1abopaTtopHoit padore nmo nucuuiuinae « HpOopMaoHHbIe TEXHOJIOTUH TPOEKTH -
poBanusi POC» / Koopun 1O. I1. - 2012. 48 c. - Pexxum nmoctyma: http://edu.tusur.ru/publications/2607
(mara oOpamenus: 09.07.2018).

13. Py4yHas u uHTEepakTUBHAs TPACCHUPOBKH MPOBOAHUKOB IeuvaTHbIX miar B P-CAD [Onektpon-
HBIH pecypc]: Meroauueckue ykazaHus K JabopatopHoil padore mo nuctuminae «MHpopmannoHHbIe
TexHojorun mnpoektupoBanuss POC» / Koopun 1O0. II. - 2012. 51 c. - Pexum npocryna:
http://edu.tusur.ru/publications/2606 (nara obpamienus: 09.07.2018).

14. ABTOMaTHuecKas TPAcCCHUPOBKA MPOBOJHUKOB nedaTHbiX IiaT B P-CAD [DnexkTtpoHHBIN pe-
cypc]: Metoanueckue ykazaHus K JabopaTopHoii padote no auctumiinae «MHpopMalnoHHbIe TEXHONO-
run  mpoektupoBanms POC» / Kobpun 0. II. - 2012. 36 <c¢. - Pexum pgocryna:
http://edu.tusur.ru/publications/2605 (nara o6pamienus: 09.07.2018).

15. OcCHOBBI 3pTOHOMUKH U JU3alHA PATUO3ICKTPOHHBIX CPEACTB OBITOBOTO Ha3HAUYEHUs [DIeK-
TpoHHBIH pecypc]: YueOnoe mocodume / KommakoB A. K. - 2012. 200 c. - Pexum pocryna:
http://edu.tusur.ru/publications/1112 (nara oopamenus: 09.07.2018).

16. Pacyer TONIIMHBI BIAro3aliuTHBIX NOKpbITUN netaneid POC [OnexTponnsiit pecype]: Mero-
TUYECKOe TTocoOre /TSl BRIMIOJTHEHUs nTpakTudeckoro 3anatus / KonmakoB A. K. - 2012. 11 c. - Pexxum no-
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ctyna: http://edu.tusur.ru/publications/1040 (nara o6pamenus: 09.07.2018).

17. Pacyet coOcTBeHHO# YacTOThl TeyaTtHoro y3na POC [DnexkTpoHHblid pecypc]: Meroauueckoe
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 amopTtuszanuu 6moka POC [DnekrponHslit pecypc]: Meroauueckoe
nocobue A BeIMOAHEHUsT npakTrdeckoro 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 [DnexkTpoHHBINA pecypc]: MeToaudeckoe mocodue s
BBIMOJIHEHU TpakThHueckoro 3ansatuss / KommakoB A. K. - 2012. 8 c. - Pexum pocryma:
http://edu.tusur.ru/publications/1044 (mara obpamenus: 09.07.2018).

20. OmpeneneHre MaccorabapuTHBIX IMOKa3aresnel KoHCTpyKimu Omoka POC [DnexTpoHHsIi pe-
cypc]: Meronndeckoe mocoOue Jijist BRITTOJIHeHHsI TipakTuieckoro 3ansatus / Konnakos A. K. - 2012. 6 c. -
Pexxum noctyna: http://edu.tusur.ru/publications/1046 (nara o6pamenus: 09.07.2018).

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

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

09.07.2018).
23. 3naxkomctBo ¢ CAIIP Altium Designer [DnexTponHsbIi pecypc]: Meronuueckue ykazaHUs K
nabopatopHoit  padore / FO. II. Kobpum - 2018. 23 «c¢. - Pexum pgocryna:

https://edu.tusur.ru/publications/7905 (mara oopamenus: 09.07.2018).

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

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

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

Y4eOHO-METOIMUECKUE MaTepHallbl IJIsi CAMOCTOSTENILHON M ayAUTOPHOW pabOThl 00ydaroIuXcs
W3 YHUCIa JUI[ C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3I0POBBSI M1 HHBAJIHMJIOB MIPEIOCTABIAIOTCS B (hopMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSM UX 3/I0POBbS U BOCTIPUATHUS HHPOPMAIIHIH.

JlJist ML ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JII ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JLJ1st I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. IIpodeccuonaibHbie 6a3bl JAHHBIX U HH(GOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI
1. ba3bl naHHBIX, JOCTYI K KOTOpbIM odopmiieH oubanorekoit TYCYPa B Tekyiuii MOMEHT Bpe-
MeHHU. CIIMCOK TOCTYIHBIX 0a3 TaHHBIX CM. IO ccbuike: https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrue JTUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenmne

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00ecedeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
I[J'ISI IMPOBCACHUA 3aHATHI JICKIMOHHOI'O THUIIA, I'PYIIIOBBIX U HHAWBHUAYAJIbHBIX KOHCYHBTaHHfI, TC-
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KYIIIETO KOHTPOJISI U MIPOMEKYTOYHOU aTTECTAIlMU UCIIONB3YeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TIO-
CaJIouHBIX MeCT He MeHee 22-24, 000pyaoBaHHAs TOCKOM M CTaHAApTHOM ydeOHO# mebenbro. Mmerores
JEMOHCTpAIOHHOE 000pyI0BaHNE U YIeOHO-HATTISAHBIE TOCOOUS, 00eCIeYNBAOIINE TEMAaTHUECKHIE HI-
JFOCTPAIIMH 1O JICKIIMOHHBIM pa3/ieiaM JUCIUTUIAHBL.

13.1.2. MaTepHaJbHO-TEXHHYECKOE M IPOrPaMMHOe odecredeHne 1JIs J1adopaTopHbIX padoT

JlaGoparopust aBTOMaTu3UpOBaHHOTO NpoekThupoBanus / JJaboparopus I'TIO

yueOHasi ayJuTOpUs ISl IPOBEACHUS 3aHATUN JIGKLIMOHHOTO THUIA, ydeOHas ayAuTOpHs JUIs IPOBE-
JICHHS 3aHATHH MTPAKTUIECKOTO TUIA, ydeOHas ayAuTOpHS IS IPOBEICHHS 3aHATHI T1a00paTOPHOTO THIIA,
yueOHasl ayuTopus JJIs IPOBEICHHS 3aHATUI CEMMHAPCKOro TUIA, MOMEIIEHUE AJIs1 KyPCOBOT'O MPOEKTH -
poBaHU (BBIMOJHEHHSI KyPCOBBIX paboT), IIOMEIICHHE /ISl TPOBEICHUS TPYIIIOBBIX U HHIUBUIYAITIBHBIX
KOHCYJbTAllMi, OMEIIEHUE JJIsi IPOBEACHUS TEKYILEr0 KOHTPOJIS U MPOMEXYTOUHOM aTTecTalluu, oMe-
HICHUE JUTSI CAMOCTOSITEIIBHON paboThI

634050, Tomckas o6mnacts, T. Tomck, Jlennna npocrnexr, a. 40, 403 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUs:

- CepBep Ha 0aze kommbroTepa Intel Pentium,;

- PaGoune cranuuu Ha 0aze kommnbrotepa Intel Core (12 mwit.);

- MapkepHas 10cKa;

- DKpaH [Tt TPOEKTOpa Ha TO/ICTABKE,

- Mynstumenniinbiii npoextop TOSHIBA;

- TeneBuzop-monuTop SAMSUNG;

- Kommuiekt cnienmanu3upoBaHHoi yueOHoON MeOenu;

- PaGouee mecTo mpernoaBares.

[TporpammHoOe obecrieueHue:

- 7-Zip

— ANSYS AIM Student

— Acrobat Reader

— Altium Designer

— Google Chrome

— MicroCAP

— Microsoft Office

— Microsoft Windows

— Mozilla Firefox

— OpenOftice

13.1.3. MarepuajibHO-TEXHHYECKOE U POrpaMMHoOe o0ecrneuyeHue 1JIsl CAMOCTOSATeJIbHON padoThl
Jist caMOCTOSITeNNbHOM paboThl MCMONB3YIOTCS yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAcChl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexkr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000pyIOBaHUS:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hike [IDBM INTEL Celeron D336 2.8['T. - 5 miT.;

- KOMOBIOTEPHI MOJIKIIOUYEeHBI K ceTu «/HTepHeT» U 00eCreYnBaroT JAOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[TepedeHb TPOrpaMMHOTO 0OCCIICUCHUSL:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
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- 7-Zip;
- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHre TUCHMIIJIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHe NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH annapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOiaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTeMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOyyaroryecs: ¢ HapylIEeHHEM ClIyXa, 000pYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, FJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IIPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) P TOMOIIH BUACOYBEINIUTENICH A1 KOM(POPTHOTO IIPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYarOUIMMHCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEeMbl OOy4eHUs [UIs JIOAEH ¢ UHBa-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKpPCIINICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBble 3agaHus

1) K kakoii mpoOieme OTHOCUTCS OIpeJielIeHHe OCHOBHBIX XapaKTEPUCTUK CHUCTEMBI IIPU HEKOTO-
poii BEIOpaHHOM ((DUKCUPOBAHHOM) CTPYKTYype?

a) mpobjeMa CHHTe3a

b) nmpoGnema aHanmza

2) K kaxoii npoGiieme 0THOCUTCS BBIOOp YMCIia YpOBHEH M MOJACUCTEM (MEpapXUsi CUCTEMBI)?

a) npoOieMa CUHTE3a

b) nmpoGiema aHanmza

3) K xakomy BUAY TOACHUCTEM OTHOCSTCS IOJICHCTEMBI TPACCHPOBKH COSAMHEHHH B IEYATHBIX
riarax?

a) 00CTY)KHUBAIOIIHE TMTOJACUCTEMBI

b) npoeKTHpYyIOIIHe MOJCUCTEMBI

4) K xakomMy BHly MIOJICUCTEM OTHOCSITCSI TOJICUCTEMBI Pa3pabOTKH U COMPOBOXKACHUS MPOTrpamMM-
Horo obecnieuenust CASE (Computer Aided Software Engineering)?

a) 00CTY)KHUBAIOIIIHE TMTOJACUCTEMBI

b) npoeKTHpYIOIIHE MOJCUCTEMBI

5) K xakomy Buay MOJICUCTEM OTHOCSITCSI OJCUCTEMbI U3TOTOBJICHHSI KOHCTPYKTOPCKON TOKYMEH -
TAIMH U CXeMOTEXHUYECKOro aHaim3a?

a) 00CTY)KHUBAIOIIHE TMTOJACUCTEMBI

b) npoeKTHpYIOIIHe MOJCUCTEMBI

6) Kakyro mamuHHYI0 rpaduky cieayeT HCIONb30BaTh AJS pEUIeHMs 3a/lad MPOEKTUPOBAHUS
KOHCTPYKIIMH?

a) UHTEPaKTUBHYIO MALIUHHYIO IpaQUKy

b) naketHyro 06paboTKy rpaduueckoit HHGopMaIK

7) Kaxas rpaduueckas cucreMa TOJKHA MCHOJIb30BAaThCA IS OOPMIICHUS TEXHUYECKOH JOKY-
MEHTauu?

a) crienraIn3upoBaHHble rpadUyecKue CUCTEMBI

b) crucTembl 001Iero Ha3HAUCHUS
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8) Kaxkas rpaduueckas cucrema 10KHA UCTIONIB30BAThCs Ui 0OPMIICHHS rpaUIeCcKIX 3aBUCH -
mocten POC?

a) CHelHaIn3upOBaHHbIC TpadUuecKue CHCTEMbI

b) cuctemsbl 001IeTO HAa3HAUCHUS

9) Kakue moxopl HEOOXOIMMBI JIJIs pEIICHHs 3a/1a4 TPACCHPOBKH COSTMHEHUN MEXY DJIEMEHTa -
Mu?

a) BHEIPEHHE CYIIECTBYIOLIETO MPOrPAMMHOT0 00ECTICUCHHUS

b) mocTpoeHre MaTeMaTHUYECKUX MOJICIICH

C) pa3paboTKa COOTBETCTBYIOIIUX MPOTrpaMM

d) pazpaboTka anropuTMOB

10) Kakue momxomsl HEOOXOAMMBI IJIsi PEIICHUS 3a7ad Pa3MEIICHHsS AJIEMEHTOB AIIEKTPUYECKON
CXEMBI [I0CJIE€ TOTO, KaK 3a/1aua KOMIIOHOBKH YK€ pelieHa?

a) BHEIPEHHE CYIIECTBYIOILIETO MPOrPaMMHOT0 00ECTICUeHHUS

b) pa3paboTka anropuTMOB

C) MOCTPOCHUE MAaTEeMAaTHYECKUX MOJIeNei

d) pazpaboTka COOTBETCTBYIOIIHMX MTPOTPaMM

11) B pe3ynbTare npoBeneHHs] HAyYHO-UCCIIEJ0BATEIbCKUX padoT co3/1aHa JOKyMEHTALus IS pe-
LIEHUS 3a]1a4 TPacCUPOBKH. K Kakoil cucTeMe OTHOCHUTCS MOJTy4YeHHAs! JOKYMEHTAIus?

a) SCM-cucrema (ynpaBieHUE LIETTOYKAMH [TOCTaBOK)

b) PDM-cuctema (yrpaBieHHE TPOSKTHHIMUA JAHHBIMH )

c) CAD-cuctema (KOHCTPYKTOPCKOE MPOEKTUPOBAHUE)

d) CAM-cuctema (TeXHOJIOTHYECKas TOATOTOBKA MTPOU3BOJICTBA)

e) CAE-cucrema (pyHKIIMOHAIBHOE TPOSKTUPOBAHNUE)

12) Umeem HabOp KOHCTPYKTOPCKOM JOKYMEHTauu Ha npuoop. Kakoe u3 onpeaeneHunii MOHATHS
"uHdopmanus" Harnboee TOYHO COOTBETCTBYET UMEIOLICHCS JOKYMEHTAIMN?

a) "uHdopmanus - cBeeHUs, epeaaBacMble OTHUMHU JIIObMU APYTUM JIIOASAM YCTHBIM, MHCHMEH -
HBIM WM KaKUM-HUOYIb ApyrumM criocobom" (BCD)

b) "uHdopmaIs ecTh BCe CBEACHUS, SABJISIONMNECS 00bEKTOM XpaHEHHUs, TIepeIaun U mpeodpaso-
BaHUs"

¢) "uHdopmanus ABISETCS OJHOW U3 PyHIAMEHTAIBHBIX CYITHOCTEH OKpYKaroIero Hac mupa' 4,
"uHpOpMAaLUS SBJISETCS OHUM U3 OCHOBHBIX YHUBEPCAIbHBIX CBOHCTB MaTepuu"

d) "undopmarnus ecTh OTpaKeHHuEe peasbHOro Mupa"

13) Kakue nepudepuiiabie ycTpoicTBa HEOOXOAUMBI JJISl IPOSKTUPOBAHMS OJJHOCIONHBIX TeyaT-
HBIX I1J1aT?

a) rpaduueckuii mpoieccop

b) rpaduueckas PC

¢) rpaduueckue aganTepsl

14) Kakue nepudepuitHpie yCTpOUCTBAa HEOOXOIUMBI JIJIsi TPOCKTUPOBAHUS KapKAaCHBIX TPEXMEP-
HBIX U300pakeHuit?

a) rpaduueckas PC

b) rpaduueckue aganrepsl

¢) rpaduueckuii mporeccop

15) Kaxoit Bug u3o0pakeHuit Heooxomum aiist opopMIIeHUS depTekeit?

a) BRICOKOKaYeCTBEHHBIC YePHO-0€NTbIe N300paKEeHUS

b) 1BETHBIC WM ABYMEPHBIE H300paKEeHUS

C) MPOEKIMS TPEXMEPHBIX N300paKeHUH € 3aKpallMBaHUEM MTOBEPXHOCTEN

d) mpoekuuu peanrucTUYHBIX TPEXMEPHBIX M300paKEHUH € y4ETOM OTpakaTeNbHBIX XapaKTepH-
CTHK IOBEPXHOCTEH 0OBEKTOB M JOPMUPOBAHNEM CBETOTCHEH

€) KapKacHbIe TPEXMEpHBIC MPOEKIUU KOHCTPYKTOPCKUX YEPTEXel 3CKU30B C yaaleHHeM u 0e3
yIaJIeHUs] HEBUAUMBIX JTUHUI

16) Permenue xaxoii 3anaun npoektupoBanust POC notpebyercs 11 HOBBIIEHHS MPOLIEHTA BBIXO-
Jla TOAHBIX (T.e. yMEHbIIICHHE Opaka) mpruOopoB?

a) coznanue HoBeIX POC

b) cymiecTBeHHass MOJACPHU3AIUS
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C) YacTU4Has MojiepHu3alus cymectBytomeid POC

17) Pemenne kakoi 3amaun npoekTupoBanus POC morpedyeTrcs mocie BHECEHUS CYIECTBEHHBIX
U3MEHEHUH B KOHCTPYKLHUIO TIpudopa’?

a) co3nanne HOBbIX POC

b) cymecTBeHHas MOJCPHU3AIIHS

C) YacTU4Has MojiepHu3aIus cymectBytomeid POC

d) Pemenne kakoit 3agaun npoextrpoBanusi POC norpebyercs mocie BHECEHUSI U3MEHEHUH B TeX -
HOJIOTHIO?

€) YacTuyHas MojiepHu3alus cymectBytomeid POC

f) cozmanue HOBBIX POC

g) CyIlIeCTBEHHAasl MOACPHU3AIUS

18) Urto mpencrasiseT coO0i cucTeMa aBTOMaTu3upoBaHHOTO npoektupoBanus (CAIIP)?

1. cpeacTBO aBTOMATH3AIMH MPOCKTHPOBAHHS

2. cucTeMa JIeATeIbHOCTH JIFO/ICH 10 TIPOSKTUPOBAHUIO OOBEKTOB

19) BubpoycToiftunBoCTSb - 3TO:

a) 1. crmocoOHOCTh KOHCTPYKIIMM HOPMAJIbHO (PYHKITMOHHPOBAThH B YCIOBHSIX BO3ICHCTBUS BUOpaA-
102078

b) 2. cnocoOHOCTh KOHCTPYKIIMH MPOTHBOICHCTBOBATH U YCTPAHATHh BUOPALIUIO

¢) 3. cnocoOHOCTh YCTOMYMBO (DYHKIIMOHUPOBATDH B YCIOBUSAX MEPEMEHHBIX KOJIeOaHHI

20) BubponpodHOCTS - 3TO:

a) 1. cnocoOHOCTh KOHCTPYKIIUH BbIIEP’KUBATh BUOPAIIHIO

b) 2. cnocoOHOCTh KOHCTPYKIIMH HOPMATHHO (PYHKIIMOHUPOBATH TIOCIIC YCTPAHCHUS BUOpAIN

¢) 3. cHoCOOHOCTh KOHCTPYKIIUH ITPOTHBOCTOSATH pa3pyIlaoIeMy BO3ICHCTBUIO BUOpaIU

21) N'anbBaHOXUMHUYECKUN METOI TPUMEHSICTCS IS

a) 1, momy4eHus nmepexoqHbIX OTBEPCTUH B MIEUATHBIX TIATaX

b) 2, monydeHus METaNIM3UPOBAHHBIX OTBEPCTHH B MEYATHBIX IIaTax

¢) 3, MOoJIy4eHHUsI OTBEPCTHI C 36HKOBKOU

22) JIByCTOpOHHHUE TIeYaTHBIE TUIaThl PEKOMEHTYETCSI UCIIOIh30BaTh JIJIS:

a) 1. cBepXOBICTPOACHCTBYIOIINX CUCTEM

b) 2. co3gaHus YaCTUYHOTO YKPAaHUPOBAHMS JIMHUH

¢) 3, popmupoBaHKE TUHUH CBSI3U BRICOKOIO KauecTBa

23) KoHCTpyKIIMH TTeYaTaroT TUIATHI ONIPEACIISIOTCS:

a) 1, TexHOJOTHEN ee U3TOTOBICHUS

b) 2, ee Tomosoruei

¢) 3, TpacCUpOBKOM

24) MexaHu3m paboThl MAarHUTOCTATUYECKOTO DKpaHa:

a) 1. 3aKiro4aeTcs B MIYHTUPOBAHUH CUIIOBBIX JIMHUIM CTATUYECKOTO TOJIS

b) 2. 3aKkirodaeTcs B IIyHTHPOBAHUH CHUJIOBBIX JTUHUI MAarHUTHOTO TIOJIS

¢) 3. 3aKJII0YAETCs B IIYHTUPOBAHUM NTapa3UTHBIX CBSI3EH

25) MHoTrOoCI0MHbBIE TIeYaTHBIC TUIAThI PEKOMEHIYETCS UCIIOJIb30BaTh JIJIS:

a) 1, OBICTPOIEHCTBYIONIUX U CBEPXOBICTPOACHCTBYIOMINX YCTPOUCTB

b) 2, OBICTPOICHCTBYIONINX YCTPOUCTB

¢) 3, moKanu3anusl 3JIEKTPOMArHUTHOTO OIS

26) OneHKa KOHCTPYKITUH anmnaparypsl - 3TO:

a) 1. 3HaueHMe mapameTpa KOHCTPYKIIMH, KOTOPBIA OTBeYaeT TPEOOBAHUSAM TEXHUYECKOTO 3aaHHS

b) 2. nienpiii HAOOp MapamMeTPOB, MPU KOTOPOM JOOBIBAIOTCS ONTUMAJILHBIE PEIICHUS

¢) 3, moJiy4eHue 3aJaHHOTO 3HAYEHUSI ONITUMU3ALUU

27) OcHoBHOE TpeOOBaHKE K IKPaHY:

a) 1. MmakcuMalibHas TOJIIIMHA

b) 2. MakcuMalbHAs POBOIUMOCTD

¢) 3. MmakcuMaibHas 3PPEKTUBHOCTD

28) OreuectBennbM ctanmapToM ['OCT P 53429-2009 npenycmaTpuBaeTcsi  KJIACCOB TOYHO-
CTH (IUIOTHOCTH PUCYHKA) MIEYaTHOM IJIaThI.

a) 4eThIpe
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b) nate

C) IeCTh

d) cemb

29) OgHOCTOPOHHHME TEUaTHBIC TJIAThl PEKOMEHTYETCSI UCIIOJIb30BaTh IS

a) popMupoBaHKE KAYECTBCHHBIX TUHUH CBSI3U

b) popmMupoBaHUE JIMHUH CBS3U

C) CBEpXOBICTPOICHCTBYIOIIUX CUCTEM

30) ITaccuBHBIE KOMIIOHEHTHI Ui MOBEPXHOCTHOTO MOHTAa)XKa M3TOTABIMBAIOTCS B JABYX MOIu(u-
KaIusx:

a) B BUJIe IWIMHJPA U B BUJE YyUMa

b) KopmycHbIE 1 OECKOpITyCHBIE

C) C aKCHAJIbHBIMU U paJHalIbHBIMH BHIBOIAMU

31) IlpenenbHBIN pa3Mep CTOPOHBI MEYaTHOM IuIaThl goibkeH ObiTh He Goinee (I'OCT P 53429-
2009):

a) 100 mm

b) 350 MM

¢) 6onee 350 MM

32) PazpaboTka KpUTEpHUEB KOHCTPYKITUU (DOPMHUPYETCS U3:

a) MapamMeTpoB, MO KOTOPBIM BEAETCSI OIEHKA KOHCTPYKIIUN

b) 3a1a4 onTUMHU3AMH

C) pelIeHUs 3a/1a4 JOCTKSHISI MUHUMU3AIMH 3HAYCHUS TTapaMeTPOB

33) Tepmun «BepuduKaiys» o3Ha4aeT:

a) MOCTPOCHUE TIOJTHON MOJIENI KOHCTPYKIIMH

b) KOHCTPYKTOPCKAs peaanu3aiusi CXEMbI

C) yCTaHOBIIEHHE pabOTOCIIOCOOHOCTH

34) Tomonornvyeckoe MpOESKTUPOBAHNE PACCMATPUBAETCS KaK KOMIUIEKC BOTIPOCOB:

a) CHUHTE3 KOHCTPYKIINH - UHTEPAKTUBHAS ONITUMU3AIIHS - JOKYMCHTAIIHS

b) KOppEKTHUPOBKA pelIeHNH - BepUPUKAIHS - CePTUHUKAIIHS

C) MPOCKTHPOBAHKE - U3TOTOBJICHHUE - KOHTPOJIb

35) Tononoruueckoe NPOEKTUPOBAHUE BKIIOUAET TpU (POPMaTM30BAHHBIX B3aMMOCBSI3aHHBIX 33/1a-
qH:

a) pa3OueHue - pa3MeIeHHe - TPACCUPOBKA

b) cxema - KOMITOHOBKA - TPACCHUPOBKA

C) TEOpHS - KPUTEPUH - 33]1a41

36) Ha kakom stane npoektupoBanus POC HeoOXoauMo penieHre 3a1a4i ONTUMHU3AINH TPOBO/I -
HEIX ¥ IEYaTHBIX COSIUHEHUI?

a) QyHKIMOHATEHOE MPOCKTUPOBAHUE

b) CHCTEMOTEXHHUYECKOE MMPOSKTUPOBAHUE

C) TeXHOJIOTHYEeCKast MOATOTOBKA MTPOU3BOJICTBA

d) KOHCTPYKTOPCKOE MPOSKTUPOBAHUE

37) Ha xakom stane npoektupoBanus POC ocymiecTBisieTcs BEIOOp 2JIEMEHTHOW 0a3bl U AIIEKTPH -
YECKOM CXEMBI TPOEKTHUPYEMOTO U3ACIIHS?

a) TeXHOJIOTHYeCcKast MOATOTOBKA MMPOU3BOJICTBA

b) CHCTEMOTEXHUYECKOE MMPOSKTUPOBAHUE

¢) pyHKIIMOHAEHOE MPOCKTUPOBAHUE

d) KOHCTPYKTOPCKOE MPOSKTUPOBAHUE

38) Ha xakoii cragum ocymiecTBisieTcs pa3padOTKa MaTeMaTHYECKOW MOIETH JUIs YIpPaBJICHUS
TEXHOJIOTUYECKUM MPOLIECCOM IIPHU ITpoeKkTupoBanuu POC?

a) TEXHOJIOTHS M3TOTOBJICHUS U UCTIBITAHUS CIIPOCKTUPOBAHHOTO 00BEKTa (OMBITHOTO 00pa3iia win
MapTHH ), BHECEHUS KOPPEKIHMH (ITPU HEOOXOMUMOCTH)

b) paGounii mpoexT

C) HAy4YHO-HUCCIIeI0BaTeIbCKast paboTa

d) TexHMYeCKuil POeKT

€) TeXHUYECKOE 3aJIlaHNe Ha TPOCKTUPYEMBIN OOBEKT
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39) Ha kakoii craguu BbIJAETCS OKOHUATENbHAsl KOHCTPYKTOPCKasl JOKYMEHTAIMS IPU IPOEKTUPO-
BaHuu POC?

a) TEXHUYECKHI MPOEKT

b) paGounii mpoexT

C) TEXHOJIOTHsI U3TOTOBJICHHUS U UCIIBITAHUS CIIPOEKTUPOBAHHOTO 0OBEKTA (OMBITHOTO 00pa3iia Win
MapTHH ), BHECEHUS KOPPEKIHH (ITPU HEOOXOMUMOCTH)

d) TexHnueckoe 3a/1aHue Ha IPOCKTUPYEMBIH OOBEKT

€) Hay4HO-HCCIIeI0BaTeIbCKast paboTa

40) Ha xako¥i cTaauu OCyIIECTBIIIETCS TOMCK aHAJIOTOB MpU IpoekTupoBanuu POC?

a) TEXHUYECKOE 3aJIJaHNe Ha TPOCKTUPYEMBIN OOBEKT

b) paGounii mpoexT

C) TEXHUYECKHH MPOEKT

d) TexHOIOTHS U3TOTOBIEHHS U UCTIBITAHUS CIIPOCKTUPOBAHHOTO OOBEKTA (OMBITHOTO 00pa3ia Win
MapTHH ), BHECEHUS KOPPEKIHMH (ITPU HEOOXOMUMOCTH)

€) Hay4HO-HCCIIeIoBaTeIbCcKas pabora

41) Ha xakom sTane npoektupoBanus POC onpenenstorcsi IpUHIMIBI ee paboThI?

a) QyHKIIMOHAILHOE POSKTUPOBAHHUE

b) CHCTEMOTEXHUYECKOE MPOSKTUPOBAHUE

C) TEXHOJIOIMYECKasl MOATOTOBKA IMPOU3BOICTBA

d) KOHCTPYKTOPCKOE MPOSKTUPOBAHUE

42) Ha kakoii craguu npoektupoBanus POC HeoOXoauMO MpOBENEeHUE HAYYHO-HUCCIIEeI0BATENb-
CKHX paboT?

a) 3CKU3HOE ITPOEKTHPOBAHNE

b) npeaBapuTEeIbHOE MPOSKTUPOBAHUE

C) TEXHUYECKOE MPOEKTUPOBAHNE

43) Ha kaxoii ctaguu poektupoBanusi POC co3mpaérest skcnepruMeHTaIbHBIN 00pa3el] MPOeKTHPY -
eMoro nzaenus?

a) TEXHUYECKOE NMPOCKTHUPOBAHHE

b) SCKH3HOE POEKTUPOBAHHUE

C) MpeBaAPUTENIbHOE MPOSKTUPOBAHHE

44) Ha kakoii ctaguu npoektupoBanus POC BO3M0OXXHO MaKCHMalabHOE UCIOJIb30BAHUE KOMIIBIO-
Tepa?

a) MpeIBapUTEIbHOE POSKTUPOBAHHUE

b) 3CKU3HOE MTPOCKTUPOBAHKE

C) TEXHUYECKOE MIPOEKTUPOBAHNE

45) Pa3paborana JOKyMEHTAIMS JJI MPOSKTUPOBAHUS TEXHOIOTHYeCKOro Mapiipyra. K kakoi cu-
CTeMe OTHOCHUTCS TOJIydYeHHast JOKYMEHTaIus?

a) PDM-cucrema (yrpaBieHue TPOSKTHBIMHA JJAHHBIMH )

b) SCM-cucrema (ynpapieHUE ETTOYKAMH MTOCTABOK )

¢) CAE-cucrema (GhyHKITMOHATBHOE MPOSKTHPOBAHUE)

d) CAD-cucrema (KOHCTPYKTOPCKOE IPOSKTHPOBAHUE )

¢) CAM-cucrema (TEXHOJIOTHYECKAS MOATOTOBKA MPOU3BOICTBA)

46) Pemaercs 3a1a4a KOMIIOHOBKY 3JIEKTPUUECKOM cxeMbl. IIpn 3TOM KOMIIOHOBKA OCYIIECTBIISIET -
cs "CcHU3Y-BBepX', T. €. MPOU3BOAUTCS OOBEAMHEHHE AJIEMEHTOB KAXKJIOTO CICAYIOIIETO YPOBHS M3 dJie-
MEHTOB OoJiee HU3KOro ypoBHs. Kakoit MeTox HeoOXonum Juist Takoro rnepexona?

a) arperupoBaHue

b) abcTpakuus

C) IEKOMIIO3UIIUS

47) DnexTpoMarHuTHasi COBMECTUMOCTD - ITO:

a) crocoOHOCTH anmaparypbl He CO3/1aBaTh HE JOMYCTUMBIX IIOMEX APYTUM yCTPOUCTBaM

b) cocoOHOCTH anmaparypsl yBeIUYHWBaTh YyBCTBUTEIBHOCTh MPHU BO3JACHCTBUU PA3IHUYHBIX I10-
nen

C) CIOCOOHOCTH ammaparypsl (YHKIIHOHHUPOBATh COTNIACHO TpeOGoBaHUSAM TY OZHOBpPEMEHHO C
JIPYTUMHU YCTPOHCTBAMHU B pealibHOM AJIEKTPOMArHUTHOW 0OCTaHOBKE.
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14.1.2. Dx3aMeHAIlHOHHBbIE BONPOCHI

1) ABromarusupoBanHOoe TpoektupoBanue (All), KaKk TEXHOJOTHS MPOEKTHO-KOHCTPYKTOPCKOM
nestenbHOoCcTU. enu AL

2) Onpenenenne nmoustus CAIIP.

3) Knaccuduxanus CAIIP. 3anaun, pemaembie Ha OCHOBE KJIaCCHU(PHUKALINY.

4) Knaccudukamnuonnsie npusHaku u rpymmsl CAITP.

5) OO0miast XxapakTepuCTUKa MPOLEecca aBTOMAaTU3UPOBAHHOTO IPOESKTUPOBAHHUS.

6) CtpykTypa nmporecca aBTOMaTU3MpOBAaHHOTO IPOEKTUPOBAHUS, €r0 MPUHIIUIHAIbHBIE CBONCTBA
- HEPAPXUYHOCTb, UTEPALIUOHHOCTb, ATbTEPHATUBHOCTb.

7) ®yakuunoHanbHbie cocTaBistroniue CAIIP - mpoektupyromiye u 00CTyKHUBAIOIIHUE TOACUCTEMBI.

8) Bunsl obecnieuenust CAIIP. 'opuzoHTanbHbIE U BepTHKaIbHBIE ccTeMHbIe cBsi3u B CAIIP.

9) CuctemMHBIN TTOAXOA K aBTOMATH3aIlMH MPOCKTHO-KOHCTPYKTOPCKUX padot. Cesizp CAIIP ¢ cu-
CTeMaMM aBTOMaTH3aluu Apyrux BuaoB. MHTerpupoBanHsle (koMiuiekcHbie) CAIIP.

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

11) CAIIP u ux mecto cpeau apyrux cucteMm. PasnoBunnoctu CAIIP. Bunsr obecnieuenust CAITP.
[Tpumepsr CATIP.

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

13) Dnexrponnas (6e30ymaxkHast) ¢hopmMa BBEICHUS KOHCTPYKTOPCKO-TEXHOIOTHYECKON TOKYMEH-
TaIuu.

14) CALS — TexHon0ruu HHOOPMAITMOHHON TTOJEPKKH )KHU3HEHHOTO ITkia usaenuii POC.

15) Texuuueckoe obecneuenne CAIIP. Ananu3 TpeGoBaHUN K KOMIUIEKCY TEXHHYECKHUX CPEJICTB
(KTO).

16) Crpykrypa texuudeckoro obecnieuenusi CAITP. Texundyeckue cpenacrsa. MammHHBIE HOCHUTE-
71 uH(OpPMaIKK, BUIbI KAHAJIOB CBSA3H, CPEJCTBA BHIYMCIUTENbHON TeXHUKH. [ToHATHS KIUEHT-cepBepa,
daiin-cepsepa, cepBepa 0a3 1aHHBIX, cepBepa NPUIOKEHUH, KOMMYTAallHOHHOTO CEepBEpa, CIEUATU3UPO-
BaHHOTO CepBepa.

17) CrnemmanuzupoBanabie KTC CAIIP - aBToMaTH3MpOBaHHBIE pabovne MecTa.

18) Kommbrotepusie cetu B CAIIP.

19) Obecnieuenust 6e30MacHOCTH HHPOPMALIMOHHBIX TEXHOIOTHH npoekTupoBanust POC.

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

21) YerpoiicTBa BbiBoJa rpaduueckoii nHpopmanuu B CAIIP - rpadonoctponteny u KoopauHaTo-
rpadsl BEKTOPHOTO THIIA.

22) YerpoiicTBa BbiBoJa rpaduueckoii nHpopmanuu B CAIIP - rpadonoctpouteny u KoopauHaTo-
rpadbl pacTPOBOTO THUIIA.

23) YerpoiicTa BBoAa rpaduueckoid nHpopmanuu B CAIIP - komupoBiuky rpaduyueckoit HHPoOp-
marun. Knaccugukanus. [lorpedurenbckue XapakTepUCTHKY.

24) YcrpotictBa 3D-npototunuposanus (3D-npuntepsr) B CAITP POC.

25) ®ynkuuonansHas cxema CAIIP Ha ypoBHE porpaMMHOTO, HH()OPMAIIMOHHOTO W JIMHTBUCTH -
YeCKOro o0ecreyeHusl.

26) Cocras nporpammHoro ooecnieuenust CAIIP.

27) CoctaB HHPOPMAIIMOHHOTO U JIUHTBUCTHUECKOTO obecrieueruss CAITP.

28) Tunosie mporiecchl npoektupoBanusi B CAIIP moAroToBUTEIPHOTO, OCHOBHOTO W 3aKJTIOUH -
TEJILHOTO 3TAIOB.

29) CocraB u ctpykrypa cucteM PCAD u Altium Designer.

30) Opranuzanusi onepalnoOHHON cpenbl B rpaduueckux penakropax cucreM PCAD u Altium
Designer.

31) Anroputm pabotsl ¢ CAIIP cxemorexnuka POC.

32) AnroputMm pabotsl ¢ CAIIP xonctpykTopa POC.

33) Anroputm pabotsl ¢ CAITP texnonora POC.

34) ®opmaTt s3pIKa TEKCTOBOTO OMUCAHUS dJeKTpuieckoi cxembl B cuctemMax PCAD u Altium
Designer.

35) Crpykrypa Oubmmoreynoro omucanus YI'O kxommonenta B cucremax PCAD u Altium
Designer.

36) Crpykrypa Oubmmoreynoro omucanus KTO xommonenta B cucremax PCAD u Altium
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Designer.

37) Pabora ¢ 6ubimoTteunbiMu koMrioHeHTamu B cuctemax PCAD u Altium Designer. O6mue cBe-
JIEHUS, TIOPSIIOK PabOTEHI.

38) Ctpykrypa onucanus KoHCTpykTuBa B cucteMax PCAD u Altium Designer.

39) ABTomarnueckas npouenypa pasmenienus B cucremax PCAD u Altium Designer.

40) [Tporemypsl pa3MenieHus U yaydIlieH!s: pa3MenieHus: komrmoneHTon Ha [1I1.

41) Pyunas u uHTepaKkTUBHasI TpaccupoBKa coeanHeHnii B cucremax PCAD u Altium Designer.

42) ABromarnueckas nporeaypa TpaccupoBku B cucteMax PCAD u Altium Designer.

14.1.3. Bonipochbl Ha caMONIOATOTOBKY

Pa3paboTka rnemeHTHON Oa3bl

1. B cpene Altium Designer pazpaborats YI'O u Tomomorndeckoe mocagoqHoe MeCTO ISl KOH-
nencatopa K73-17 2.2mMxk® 63B (5%) 0X0.461.104 TY. Britounts pa3paboTKy B cOCcTaB OMOIMOTEKH
«YueOHas OubIMOTEKaY.

2. B cpene Altium Designer pa3pabotats 4 cexuun YI'O u Tomosornyeckoe 1nocajioyHoe MecTo
st mukpocxembl KST1ITY2 6K0.348.149 TVY. Britounts pa3paboTky B cocTaB OMOMMOTEKH «YueOHas
oubmoTeKay.

3. B cpene Altium Designer pa3padorats YI'O u TOmonorndaeckoe mocajgoqHoe MECTO IJisi HHIYK-
tuBHOCcTH EC24-150K (www.platan.ru/pdf/ec148.pdf). Bxmtounts pa3paboTky B cocTaB OMOIHMOTEKH
«YueOHas OubIMOTEKaY.

4. B cpene Altium Designer pa3paborats YI'O u Tomomorundeckoe mocajioqHoe MECTO ISl pe3u-
cropa C2-33 0.125Bt 1% QC400101.SU0005-89. Bximrounth pa3paboTKy B COCTaB OMOIMOTEKH «Yuel-
Hasi OMOIHOTEeKaY.

5. B cpene Altium Designer pa3zpadorare YI'O u Tononoruueckoe nocajgoqHoe MeCTo JUIsl JUOoAa
MBRS120T3 (www.onsemi.com/pub/Collateral/ MBRS120T3-D.pdf). Bxitounts pa3paboTKy B cocTaB
oubnmuotexu «YueOHast OMOIMOTEKAY.

6. B cpene Altium Designer pa3pabotars YI'O u TOmosoruueckoe nocajgoqyHoe MecTo JUIsl KIeMM -
Huka X977T10 (www.chipindustry.ru/library/DOC000054719.pdf). Bxitounts pa3paboTKy B cocTaB O0n0-
THOTEKH «YueOHast Onbmmorekay.

7. B cpene Altium Designer pa3zpadotates YI'O u Tonosoruueckoe nocaiouHoe MECTO JJIsl IIThIpe-
Boro pasbéma PLS-02 (www.platan.ru/pdf/ec278.pdf). Bxitounts pa3paboTky B cocTaB OMOIMOTEKH
«YueOHas OubIMOTEKAY.

8. B cpene Altium Designer pa3pabotats YI'O u Tomnosoruueckoe nocajgoyHoe MEeCTO Ui pas3b-
éma mutanus PWL-02M (www.platan.ru/pdf/ec275.pdf). Bxirounts pa3paboTky B cocTaB OMOIMOTEKH
«YuebHast OMOIUOTEKA.

9. B cpene Altium Designer paspadotars YI'O 1 Tomojsoruueckoe mocagouHoe MECTO ISl YUII-
pesuctopa RC 0805 103 J (www.eximer.net/products/electron/passive_element/rezistors/chip/
import/import _1584.html?Page=1). Bxitounts pa3zpaboTky B coctaB Oubnmoreku «YueOHas Oubimo-
TEKay.

10. B cpene SolidWorks paspaborars TpéxmepHyro Moaenb konaeHcatopa K73-17 2.2mx®d 63B
(5%) 0XK0.461.104 TY. Pa3pabotky noaxiounts kak PCB3D monens k coorBercTByromemMy Y1 O.

11. B cpene SolidWorks pazpaborats TpéxmepHyto moaenb Mukpocxembl K133JIA6 6K0.348.086-
01 TY. Pa3pabotky noaxmounts kak PCB3D monens k cootBercTByromemy YI'O.

12. B cpene SolidWorks paspaborars TpéxmepHyro Moxaenb uHAyKTHBHOCTH EC24-150K
(www.platan.ru/pdf/ec148.pdf). Pa3paborky noxkmtounts kak PCB3D Mozenbs K COOTBETCTBYHOILEMY
YTIO.

13. B cpene SolidWorks pa3pabortate TpéxmepHyro Mmozaenb auoma MBRS120T3
(www.onsemi.com/pub/Collateral MBRS120T3-D.pdf). Pa3paborky noakmtounts kak PCB3D mozgens k
cootBercTByromemy YI'O.

14. B cpene SolidWorks pazpaborate TpéxMepHyr0 Momeiab pasbéma nutanus PWL-02M
(www.platan.ru/pdf/ec275.pdf). Pa3paborky noxnkmtounts kak PCB3D mMopenbs K COOTBETCTBYHOILEMY
YTIO.

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

l. «I'opstyast CBsI3b» MEXKAY OTIACIBHBIMU YAaCTSAMHU MPOEKTA. 3arpy3uTh MPOEKT, BXOISAIIUNA B
KoMIuIeKT mpumepoB Altium Designer: X:\Program Files\Altium Designer 6\Examples\References
Designs\Ethernet Nanoboard Add-On\. OTKpbITE ABa TOKYMEHTA, BXOSIIHNE B TIPOCKT:

- phy.schdoc — anexrpuueckas cxema;

- phy.pcbdoc — nmeuaTHas muiara.

a) HaiiTu B anekTpudeckoit cxeme konaencatop C5 (Edit/Find Text). Mcnons3yst moouepeHo Tpu
KOMaHIbl TiepeKpEcTHBIX cchUTOK (komaHabl Tools/Select PCB Components; Tools/Cross Select Mode;
Tools/Cross Probe), 00HapyUTh TpeMs pa3HbIMH CIIOCOOaMH MECTOTIOJIOXKEeHHEe KoHieHcaTopa C5 Ha me-
YaTHOM IJIaTe.

0) Haiftu Ha meuatHo#l 1utate koHneHcaTop C4 (manens PCB). HMcnonb3ys moouepénHo aBe Ko-
MaHIbI TIEpeKPECTHBIX cCchUTOK (KoMaHAbl Tools/Cross Select Mode; Tools/Cross Probe), Bxinaaka ECO
Generation. Beixmounts omuuio Push Component Designator Changes to Annotation File. OGparHas
cuaxponmzarus. Komanga Design/Update Schematic. Knonka Execute Changes. Yoemuthcsi, uTo Ha
AIIEKTPUIECKOHN cXxeMe MO3UIIMOHHOe 0003HaueHne MukpocxeMsl Ul n3menmnocs Ha DD1.

2. CuHXpOHHU3AMMS DJIEKTPUYECKON CXEMbI M TMedaTHOW IiaTel. CKOMUPOBAaTh B CBOIO pabodyio
nanky npoekT X:\Program Files\Altium Designer\Examples\References Designs\Ethernet Nanoboard
Add-On\. KomupoBanwue Tpedyercs, 4ToObI CIIy4aifHO HE MOBPEIUTh UCXOMHbIE (aliiIbl. 3arpy3uTh MPOCKT
PHY PrjPCB. OTKpbITh ABa JOKYMEHTA, BXOJSIINE B TIPOCKT:

- phy.schdoc — anexTpudeckas cxema,

- phy.pcbdoc — neuarnas mara.

a) mpsiMasi CHHXPOHU3AIIHS.

Ha snexktpuueckoii cxeme HalTu U ynanuTh koHjaeHcaTop C3. YCTaHOBUTBH NMOPSJOK CIIEAOBAaHUS
MO3UIIMOHHBIX 00o3HaueHnit JPU «cBepxy BHH3, cieBa HanmpaBo». Komanma Tools/Annotate Schematic.
Order of Processing = Down Then Across. [IpuHyuTensHO paccTaBUTh MO3UIIMOHHBIE 0003HAYECHHUS 110
HoBomy mnpaBmwiry. Komanga Tools/Force All Schematic. Tlpsmas cunxponmszanusa. Komanma
Design/Update PCB. Knomnka Execute Changes. YO0enutbces, 4To Ha Ie4aTHOMU IJIaTe MPO-U30LUIA H3MeE -
HeHus: ynanéH konaeHcatop C3; mo-HOBOMY paccTaBiieHbl MO3UIIMOHHBIE 0003HauYeHus. l{ukmuueckoe
npumeHenue komanasl Edit/Undo; Edit/Redo.

0) oOpaTHasi CHHXPOHH3AITHSI.

Ha neuarnoit mnare Hailtu Mukpocxemy Ul. IlpucBouTh MHMKpOCXeME HOBOE IO3MLIHUOHHOE
o6oznauenne DDI1. CoOpocuth ommuio BHECEHHS HW3MEHEHHM depe3 Annotation-gaiin. Komanma
Project/Project Options. Bxmangka ECO Generation. Beikmrounts ommuto Push Component Designator
Changes to Annotation File. O0paTtHas cunxponuzanus. Komanmga Design/Update Schematic. Kunon-ka
Execute Changes. Y0eauThcsi, UTO Ha AJIEKTPUYECKOM cXeMe MO3UIMOHHOE 0003HAYEHUE MHUKPO-CXEMBI
Ul uzmennniocs Ha DD1.

3. Ha3nauenue mocafouHbIx MecT sieMeHTaM. CKOImupoBaTh B CBOIO pabodyi0 Mamky MPOEKT
X:\Program Files\Altium Designer 6\Examples\References Designs\Videomultiplexer\. KommpoBanue
TpeOyercs, 4TOOBI  CAy4alHO HE  TOBpPEIUTh  HUCXOAHBIE  (Qailmbl.  3arpy3suTb  HPOEKT
PCB_VideoMux.PrjPCB. OTKpbITh TpH JOKYMEHTA, BXOJSIIUE B TIPOCKT:

- PCB_DecoderA.schdoc — snekTpuueckas cxema kaHana A;

- PCB_DecoderA.schdoc — anextpudeckas cxema kaHaia B;

- VideoMuxBoard.pcbdoc — neuatnas miara.

TpebyeTcst 3aMmeHUTH Tomojorndeckoe nocagouHoe mecto QC49/SMD it nByX KBapIieBBIX pe30-
HatopoB X1 m X2 Ha tononoruueckoe nocanouHoe mecto MCCTD. Ksapuessie pe3onatopsl X1 u X2
HAXOJISITCS B DJIEKTPUUECKUX CXeMax KaHaja A u kxaHana B, cootBeTcTBeHHO. Tomonoruueckue nocaiou-
HbIE MECTa HaXOAATCS B OAKIIOUEHHON K poekTy Oubmoteke PCB_Footprints.PcbLib.

B pemakTope meuaTHBIX TUIAT YAATUTh Bee mevatHbie nmpoBoaHuku. Komanaa Tools/Un-Route/All.
VYnanute Bce moauronsl (3xpanusie ciaoun). Komanna Tools/Polygon Pours/Shelve 86 Polygons. Haiitu u
BBIJICTIUTH TOMOJOTHYECKOE MOCaJ0YHOE MECTO KBapleBoro pesonaropa X1. Illen-4ok npaBoii kiiaBuien
MmbilH, BeIOOp myHkTa Find Similar Objects. B nuanoroBom okHe B ctpoke Footprint BeIOpats Same.
Knomnka Apply. Yoenutscst B mpaBuwibHOCcTH BbiOOpa. Knomka OK. B manenu PCB Inspector B cTpoke
Footprint «Bpy4Hy10» HanucaTh Ha3BaHWE HOBOTO TOMOJOrHUeckoro nocagoynoro mecta MCCTD, nocie
yero Haxxarb Ha Enter. 3akpbITh nanennb. CHATH BBIJEICHUE.
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C nomomursto komanasl Tools/Cross Select Mode mpoBepuTh B3aMMHOE COOTBETCTBHE KBapLIEBBIX
PE30HATOPOB Ha CXEME U Ha IJaTe.

4. ITpocMOTp M OOHOBIICHHE CBSA3EH MEXKIy 3JIEMEHTaMH CXEMBbI M Ie4aTHOH 1uiathl. CKOupoBaTh
B CBOWO pabouyro manky mpoekT X:\Program Files\Altium Designer 6\Examples\Signal
Integrity\Differential Pair\. KonupoBanue tpeOyetcsi, 4ToObI CilydaifHO HE MOBPEIUTH UCXOJHbIE (Hailiibl.
3arpy3uth npoekT DifferentialPair.PrjPCB. OTkpbITh 1Ba TOKyMEHTA, BXOASAIINE B MMPOCKT:

- DifferentialPair.schdoc — anexkrpuueckas cxema;

- DifferentialPair.pcbdoc — meuaTHas ruiara.

TpeOyetcs 3ameHuTsh 1Ba pe3uctopa R3 u R7 Ha naBa konnencaropa émkocteio 100 nd. YenoBHble
rpaduyueckre 0603HaYEHNS KOHAEHCATOPOB M X TOMOJIOIMYECKHE MOCAJOYHbIE MECTa HAXO/ATCS B CTaH -
nmaptHoi oubmmoreke Miscellaneous Devices.IntLib.

B penakrope cxem HailTh M yganuTh aBa pe3uctopa R3 m R7. B manenu Libraries moaxirounTh
oubmotexy X:\Altium Designer\Library\Miscellaneous Devices.IntLib. B ykazanHoli Oubmmnoreke HallTH
koHaeHcatop Cap Semi U pa3MeCTUTh JIBa SK3EMIUIIpA HA MECTE OBIBIIMX PE3UCTOPOB. YKa3aTh MO3MIIH -
onnbie o0o3HaueHust C1 u C2. [ToncoeMHUTh KOHTAKThl KOHJIEHCATOPOB K ABYM TOPU30HTAIBHBIM IMPO-
BOJIHUKaM.

B penakrope medaTHBIX IJIaT HAUTH U yOATUTH TOMOJOTUYECKUE TOCATOUYHBIE MECTa PE3UCTOPOB
R3 u R7. C nomompto komaner Place/Component Haiiti B 6nbiroreke Miscellaneous Devices.IntLib To-
nojiorunyeckoe nocagouHoe mecto C1206 mis koHAeHCaTopa. YKa3aTh MO3UIMOHHOE oOo3HaueHue Cl.
PasmecTuTh ABa 3K3eMIUIApa TOMOJOTHYECKOrO MOCATOYHOTO MECTa KOHJEHCATOpa COTNIAaCHO PHCYHKA,
IIPUBEIEHHOTO HIKE.

C nomomsto komauabl Project/Component Links BbImomHUTH B3auMOCBs3b YI'O u mocamouHbIxX
MecT. BbIIenuTh B JIEBOM U CpEeIHEM CIHCKE MO3ULMOHHBIE 0003HaYeHns C1 U HakaTh Ha KHOTKY > JJis
nepeMeIleHus B IPaBblii CIUCOK. AHAJOTMYHO CIPYIIUPOBATh MO3UIMOHHBIE 000-3HaueHus C2. Knonka
Perform Update. B penaktope cxem BBITIOTHUTH NMpsiMyto cuHXporm3ainto Design/Update. B nnamorosom
okHe Haxarh Ha KHoOmNKy Execute Changes. Ecnu B penakrope me4yaTHbIX IUIaT MO-MPEXKHEMY OCTaJIOCh
3en€Hoe BBIJENIEHUE, TO ClIeayeT pa3BepHyTh Ha 180" Tomojoruueckue nocaouHble MECTa KOHAEHCATO-
pOB.

C nomomnisio koMauael Tools/Cross Select Mode npoBepuTh B3aMHOE COOTBETCTBUE KOH/ICHCATO-
POB Ha CXeMe M Ha Ijare.

5. Dnementsl kommyTtanuu. B cpeae SolidWorks pa3paboraTs ceMeicTBO TpEXMEPHBIX MOJEEH
koMMyTaroHHBIX JenecTkoB (TOCT 16840-78). CeMelCTBO IENMECTKOB BHIMOIHUTH KaK KOHPUTYpHUpYe-
Mmyto neranb SolidWorks ¢ ncmonp3oBanreM TabauIBl MTapaMeTpoB. BHEIIHMIA BU/I JIeTIECTKA U OTIPeIeIs -
IOIIME TeOMETPUYECKHE pa3Mephl MpeICTaBleHbl Ha pucyHke. Paspaborky nonkmounts kak PCB3D mo-
JIeTb K cooTBeTCTRYIOMmEMY YI'O.

6. OCcoOEHHOCTH TOIOJIOTUYECKHX IPOEKTOB C HCIIOJIB30BAaHHMEM MHOTOBBIBOJIHBIX IUIAHAPHBIX
OPO.

Jns cnpaBku. Fanout (¢haHAYT) — KOPOTKHIA OTPE30K MPOBOJHHUKA C MEPEXOAHBIM OTBEPCTHEM HA
KOHIIE, IPeTHa3HAUYEHHBIN IS YIPOIIEHUs aBTOMaTUYECKOW TPACCUPOBKH KOMIIOHEHTOB C IJIAaHAPHBIMU
BBIBOZIaMU. AHAJIOTHUYEH TepMHURY stringer (cTpunrep). OOBIYHO MpOrpaMMa aBTOMATHUECKONW TPACCUPOB-
KU CAMOCTOSTEIbHO TEHEPUPYET CTPUHTEPHI ISl BCEX TUIAaHAPHBIX KOHTAKTHBIX IUIOUIAI0K Ha HAYaJIbHBIX
JTanax TPACCUPOBKH, a MOCTIE €€ 3aBEPLICHUS yAaIseT JIUITHUE IePEXOIHbIE OTBEPCTHSI.

CkomupoBaTh B CBOIWO pabouyro manky mnpoekt X:\Program Files\Altium Designer
6\Examples\PCB Auto-Routing\. KonupoBanue tpeOyeTcs, 4ToObI cly4ailHO HE MOBPEAUTH MCXOIHBIC
¢aiiner. 3arpy3uth npoekt PCB  Auto-Routing.PrjPCB. OTKpbITh AOKYMEHT, BXOASIIUA B TPOCKT
BOARD 3.PcbDoc. 3ameTum, 4T0 Ha MeYaTHOMN IJIaT€ BCE MUKPOCXEMBI C TUIaHAPHBIMU BBIBOJIAMH.

Tpebyercs co3aaTh CTPUHTEPHI B PYYHOM U B aBTOMAaTUYECKOM pEXHME, a 3aTeM MPOBECTU Tpac-
CHUPOBKY ME€YATHOM ILJIATHI.

Haiit 1 BBIIETUTh MUKPOCXEMY C TTO3UIIMOHHBIM 0003HaueHneM U4. Illemuok npaBoii kiiaBuIIei
MBIIIM U BbIOOp B KOHTeKcTHOM MeHio Component Actions/Fanout Component. B nuamoro-Bom okne
Fanout Options ocTaBuTh Bce onuu 0e3 u3mMeHeHus. VccaenoBars MoMydeHHBINA Pe3yiib-Tar.

C nomomursio komanasl Design/Rules n3MeHUTh npaBuia MPOSKTHPOBAHUS B OTHOIIEHUH TeHepa-
IMA CTpUHTEpPOB. B nepeBe mpoektupoBaHus cieBa BeIOpaTh Routing, 3atem Fanout Control, 3atem
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Fanout Default. B npaBoii yactu auanoroBoro okHa B rpymne Fanout Options H3MEHUTb HACTPOUKH:

Fanout Style = Inline Rows;

Fanout Direction = In Only.

Knomnka Apply, 3atem kHonka OK.

Haiitu 1 BbLAETUTH MUKpPOCXEMY C MO3ULIUMOHHBIM 0O0o3HaueHneM Ul0Q. 13 KOHTEKCTHOTO MEHIO
npumMeHuTh kKoMaHay Component Actions/Fanout Component. McciemoBaTh MONY4eHHBIA pe3yibTar,
CPaBHUTH C NPEABLAYILEH MUKPOCXEMOIA.

CHoBa M3MEHMUTH NpaBUJia MPOCKTHPOBAHHUS B OTHOIIEHWH Te€HEpalllu CTpUHTepoB. B rpymme
Fanout Options yCTaHOBUTB:

- Fanout Style = Staggered Rows;

- Fanout Direction = Out Only.

Haiiti ¥ BBIAEIUTH MHUKPOCXEMY C TO3UIIMOHHBIM 0Oo3HaueHueM U94. M3 KOHTEKCTHOTO MEHIO
npuMeHnTh komanay Component Actions/Fanout Component. MccnenoBarh moiydyeHHBIH pe3yibTar,
CPaBHUTD C MPEIBITYIIUMU MUKPOCXEMAMHU.

AHAJIOTUYHO MOKHO HCCIIEIOBATh Apyrue KOMOMHALMU HAacTpoek B rpymme Fanout Options u ux
PE3yAbTaTUBHOCTh B OTHOUIEHUH F€HEPAlUU CTPUHTEPOB.

YcraHoBHUTH IepBOHAYAIBHBIE HACTPOMKH reHepaluy CTpUHrepoB 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 nomomnrsio koMauael Auto Route/Fanout/All BEITOTHUATE aBTOMAaTHYECKYIO TEHEPAIMIO CTPUHTE-
pOB 1715 Bcex ocTaBmuxcsi MukpocxeM. C momorpsio komanasl Auto Route/All BeImoaHUTE aBTOMATHYE -
CKYIO0 TPacCHpPOBKY IMEYaTHON IaThl (IPOIECC JUIUTENbHBIN, 3aHUMAeT HECKOJIbKO MUHYT). YOeauThCs,
YTO MTOCJIE 3aBEPUICHUSI aBTOMAaTHYECKON TPACCUPOBKH HEKOTOPbIE CTPUHTEPHI HCUE3IIH.

7. Pa3pabotka nepennux naneneit POC. B cpene SolidWorks BeimonHuTh niepeanioro manens POC,
IIPEJICTABICHHYIO HIDKE B TPEX MpOoeKUMil. Marepuan nepeaHeil naHeau — alloMUHMEBBIN ciutaB AMi.
dusnyeckre mapameTpsl ATOTo CIjlaBa BHECTH B penakTop MarepuayioB SolidWorks, a 3arem Ha3HAuYUTH
Ui pazpabaTbiBaeMoil getanu. MapkupoBats Hagnucu kpackod UM, uépnsnii TY 29-02-859-78, mpud-
tom 5 — [Ip. 3 TOCT 26.020 — 80. Cioco6 Hanecenust Haanucei B cpene SolidWorks paspaboTars camo -
CTOSITEJIBHO.

14.1.4. Tembl KOHTPOJILHBIX PadoT
KontponbHnas padora Nel. Beinmonnenue ueprexeit komnonentoB POC B cucteme SolidWorks.
KontposnbsHnas padora Ne2. Obecneuenue kayecTBa, HaA&KHOCTU U onTuMu3zanus POC.

14.1.5. Tembl 0IPOCOB HA 3aHATHAX

CogeprkaHue 1 33/1a4i Kypca, peKOMEHJAUH 110 €ro U3yYEHUIO.

HNudopmanuonnsie Texnonorun (UT) B npodeccrnoHanbHON AEATEIBHOCTH HHXKEHEPa-POSKTH-
poBirka POC. Tepmunsl u noHsATHs, ucnioyib3dyemble ipu U'T nipoexktupoBannu POC

Opranuzanus npoektupoanuss POC ¢ nomompio UT. Cuctemusbiil moaxoJ K MpOEKTUPOBAHUIO
POC ¢ ucnonpszoBanneM uHpOpMarMoHHBIX TexHoJoruid. MHdopmarmonnsie CALS—TexHOMOrMU 10I-
nepxku POC Ha Beex aTamax Ku3HeHHOTo 1ukiia. Ctaanu pa3paboTKH KOHCTPYKTOPCKON JOKYMEHTAIHH
MIpU IPOEKTUPOBAHUU € TToMoIIbI0 T

Knaccudukamus 3amgad mpoeKTUpoBaHus, uX Qopmanmsanus. Marematuueckue monenu (MM)
POC. Dtanbl pa3BuTHs U KpaTKasl XapaKTepUCTHKa COBpeMeHHOro coctosinug CAIIP pannosneKTpoHHbIX
CPEJICTB, CUCTEM U KOMILIEKCOB.

Kommiekcuple nHTEeKTyasbHble (MHTerprpoBannbie) CAIIP. CnenmanusupoBanubie CAIIP s
CO3/IaHUS CXEM DJICKTPUUYCCKUX MPUHIUIHAIBHBIX, MOACIUPOBAHUS UX PAOOTHI, MPOSKTUPOBAHUS TI€YaT-
HBIX IIIaT, pa3MelIeHus UG poBoi dnekTpudeckoi cxembl B ycTpoiictBax [IJIMC. TlepcrniekTuBbl pa3Bu-
THS aBTOMaTU3UPOBAHHOTO MTPOEKTUPOBAHMUS.

Pons UT B mporiecce coznanus POC. YpoBHM MPOCKTUPOBAHUS — CUCTEMHBIN, ()YHKITMOHAITBHBIMN,
KOHCTPYKTOPCKHM, TEXHOJOTMYEeCKUI. TH-TIOBblE NMPOEKTHBbIE MpoueAypbl npu npoexktupoBanuu POC.
O6006meénnas metoauka npoektupoBanusi POC ¢ mpumenennem UT. MadopmanmonHas Moienb MPOEKTa,
0a3el gannbix (B/), cucremsl ynpasinenus 6a3zamu nanueix (CYB/I), pacnpenenéunsie bJl. CpaBHHUTENH-
HBII 0030p OCHOBHBIX XapaKTEPUCTUK Pa3IMYHBIX THIIOB COBPEMEHHBIX TeXHHYECKuX cpeiacTB. Konuern-
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151 aBTOMAaTU3UpOBaHHOTO pabouero mecta (APM) mpoektuposiuka POC Ha 6aze I1K. 3agaun ynpasne-
HUS ¥ ONITUMU3ALIUHU, METO/IbI UX PEIICHHUS.

OcCHOBHBIE TPUHIMIIBI CO3JaHUSI 3CKU30B U TBEPAOTENbHBIX Mojeiei aeraneit u cobopox POC.
OCco0EHHOCTH TPOCKTUPOBAHMSI JTUTHIX, BRITOUEHHBIX JIETalIe U JAeTaneil u3 auctoBoro metawia. Co3ia-
HHUE YepTexeil neranei u cOopok. Meroauka NpoeKTHPOBAHUS IEKTPOHHBIX OJIOKOB C MCIOJIb30BAaHUEM
CAIIP Solid Works. IIpoekTrpoBanue 37eKTpOKTyTOB. TeII0OBbIE U 3JICKTPOMAarHUTHBIE pacuéThl. CBA3b
¢ apyrumu CAITP. OcoGennoct TpéxMepHoro npoekrupoBanus y3iaoB u netaneit POC B CAIIP Kommac
u UnBepTop.

Oco0eHHOCTH TPOEKTUPOBAHUS MEUATHBIX Y3II0B ¢ ToMoIbio UT. Bo3aMOXXHOCTH U 0COOEHHOCTH
unrepdericoB paznuuHbix CAITP. MeToauka mpoeKTHpoBaHUs NEYaTHBIX y3710B B KoMIUIeKCHBIX CAITP P-
CAD, Altium Designer, OrCAD, DipTrace u np. Opranuzanus u Benenue oudmnorex IPD. Coznanue
YCIIOBHBIX Tpaduueckux obo3HadeHnii OPD, yctanoBka DPD Ha meuaTHbIe M1aThl U pa3paboTKa mocaaod-
HbIX MecT OPD. Co3nanne komnoneHToB POC. PazpaboTka cxeM 3JIeKTpUYeCKUX NPUHIUIHATIBHBIX. Jna-
smoroBoe pasmenienne JPD. /[namoroBas m aBToMaTuyeckasi TpacCUpOBKa NMPOBOJHUKOB MMEUATHBIX IUIAT.
Cas3b ¢ npyrumu CAIIP.

Kommiiekc TPuAHA, (moacucremsr « ACOHUKA-T») s mogenupoBanus Ha [1K crammonapHbix
U HECTALIMOHAPHBIX TEIUIOBBIX INPOLIECCOB, NMPOTEKAOMUX B KOHCTPYKUUAX POC (cToeuHble KOHCTPYK-
UM, OJIOKU C PETYSIPHON U HEeperynsapHOW CTPYKTypamH, MEeYaTHbIE Y3Jbl, (YHKIHOHAIbHbBIE SYEHKH,
mukpoc6opku). Kommneke ACOHUKA-K mis ynpaBneHus HaA&KHOCTBIO M3/IENIUNA HAa PaHHUX ATarax
MIPOEKTUPOBAHHUS, U3TOTOBIICHUS, SKCIUTYaTallul U yTUIU3ALUH.

YHuBepcalibHas IpOrpaMMHasi CUCTEMA KOHEUHO-3JIeMeHTHOro aHain3a ANSYS s pemenus nu-
HEHHBIX M HEJIWHEHWHBIX CTAllMOHAPHBIX U HECTAMOHAPHBIX MPOCTPAHCTBEHHBIX 3aJ]au MEXaHHUKHU
KOHCTPYKIIMA, 33124 TeIIONEepeJaut U TeII000MeHa, NeKTPOIMHAMUKA

OCco0EHHOCTH aBTOMATH3UPOBAHHOTO 0(hOPMIICHHSI KOHCTPYKTOPCKOM nokymeHTanuu POC B cooT-
BercTBUM ¢ ECK/]

14.1.6. Temb1 1a00paTOpHBIX padoT
1) Heranu B SolidWorks
2) Coopxku B SolidWorks
3) Yeptexu B SolidWorks
4) PucoBanue TpéxmepHbIX 3cku30B B SolidWorks
5) Maccussl anemenToB B SolidWorks
6) Dnementsl "Ilo TpaekTopun" u "[loBepuyTts" B SolidWorks
7) PazpaboTtka xopmycoB POC u3 nuctoBoro merasmia B SolidWorks
8) [lobaBiieHne cTaHIapTHBIX Kpen&éXHbIX KOMITIOHEHTOB mporpammoit SolidWorks Toolbox
9) CocraBnenne Texunueckoro 3ananus (T3) Ha nmpoektupoBanue 61oka POC
10) KomnonoBka u pazpaboTka o0riero Buaa KoHCTpyKiuu POC
11) IIpoektuposanue nuueBoi nanenu POC B SolidWorks
12) IIpoexTupoBanue Hecyueil kKoHCTpyKuuu POC
13) Bemmonnenue yeprexeir kommoHeHToB POC (KOHTpOIbHOE 3a/1aHHE)
14) 3HaKOMCTBO C CUCTEMOM aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHMS [I€UYATHBIX ILJIAT
15) Opranuzanus u BegeHue oudauorex P
16) Co3nanue ycioBHBIX rpaduuecKux 0003HaueHH tekTpopaarosiemMeHToB (YI'O)
17) Pa3zpaboTka mocaJo4HbIX MECT Ha MEYaTHOM IJiaTe JJIsl MOHTa)Ka KOHCTPYKTUBHBIX 3JIEMEHTOB
18) IloaroroBka KOMIOHEHTOB JJIs1 KYPCOBOTO IIPOEKTA
19) IIpoexTrpoBaHKE FICKTPUICCKUX CXEM
20) [lnanoroBoe pa3MelIeHHUE IEKTPOPaAH0ITIEMEHTOB
21) Pyynas u uHTE€paKTHUBHAsI TPACCUPOBKH IMPOBOAHUKOB II€UATHBIX ILJIaT
22) ABTOMaTuyecKas TPacCUPOBKa MPOBOHUKOB MEYATHBIX ILIAT
23) ObGecnieueHne KauecTBa, HaaEXHOCTH U ontuMu3aius POC
24) Uzyuenue cpeacTB aBTOMATU3UPOBAHHOTO O(POPMIICHUS JOKYMEHTAIUN

14.1.7. Bonpocsl 1u¢depeHIIUPOBAHHOIO 3a4eTa
1) HazoBuTe u oxapakTepu3ylTe OCHOBHBIC dTambl IpoekThupoBanus POC mo cymiecTBy pernae-
MBIX 3a/1a4.
2) Uto moHMMAETCs 10T ONTUMAIbHBIM CHHTE30M YCTPOMCTBA?
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3) KakoBbl penMyIecTBa KOMIIBIOTEPHOIO MOJEINPOBAHNUS?

4) HazoBuTe u oxapakTepu3yWTe JBa IMOAXOJa K MPOCKTUPOBAHUIO PATUOIICKTPOHHBIX
YCTPOMUCTB.

5) IlepeuncauTe OCHOBHBIE ATAITbl MOJICITUPOBAHUS.

6) [aiiTe nmoHsATHE MaTeMaTUYECKON MOJEeNM 00BEeKTa M MoJenupoBanus. Kakue Tuiel maremaru-
YeCKuX U (pu3ndecKux Mojiesiei Bbl 3HaeTe?

7) OxapakTepu3yiTe poib aAITOPUTMUUYECKHUX IPOLIECCOB B MPOLIECCE MOAETUPOBAHMSL.

8) Kakue crnocoObI CTpyKTypHOTO MO/ieTupoBaHus Bbl 3HaeTe? [IpuBenuTe nX CpaBHUTEIBHYIO Xa-
PaKTEpUCTUKY.

9) [IpuBeauTe OOITYIO CXEMY Tpollecca CTPYKTYPHOTO IPOSKTHPOBAHUS.

10) Kakue tunsl 3agau pemaroTcs Ipy CTPYKTYpHOM MozenupoBanuu? [Ipuseaure npumepsl.

11) U3noxure cymHOCTh (YHKIIMOHATHHOTO MOJICTHPOBAHMS U NIEPEUUCINTE OCHOBHBIE JOIYIIIE-
HUS IPH (PYHKIIMOHATLHOM MOJICTTMPOBAHUH.

12) B kakux makerax CAIIP Bo3MOXHO (DyHKIIMOHATILHOE MOJIETUPOBaHUE?

13) Uto noHnMaeTcs noj CXeMOTEXHUYECKUM MOAEIUPOBAHUEM?

14) CoBOKYITHOCTh KaKMX YpaBHEHUN 00pa3yeT MaTeMaTHYECKYI0 MOJICIIb 0ObeKTa?

15) Ilepeuncnure OCHOBHBIE MPOLEAYPHI (POPMUPOBAHUS MAKPOMO/IEIIEH.

16) N300pa3ute 0000MEHHYIO TUITIOBYIO CTPYKTYPY MaKpOMOICIH.

17) Pacckaxure o (opmMax HpeACTaBICHUS MaKpOMOJENEH B MpOrpaMMax CXeMOTEXHHYECKOrO
MIPOEKTUPOBAHUS.

18) HazoBure nienu pacuéra cTaTH4ECKUX PEKUMOB.

19) IlepeunciauTe 1 OXapaKTeprU3yHTe OCHOBHBIE METOIBI MOJICTUPOBAHMS CTATHUECKUX PEKUMOB.

20) Kakue meToapl MoaenupoBaHus nojieid Bam uzBecTHb1?

21) Yro Takoe neneBas PyHKIus?

22) [IpuBenure mpuMepsl LENeBbIX GYHKIUI.

23) Yto moHMMaeTCs MO MapaMeTPUIECKON ONTHMH3aIUei?

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

14.1.8. Tembl KypCOBBIX IPOEKTOB / KypCOBBIX padoT

KypcoBoe npoekTupoBaHuE CTaBUT CBOEH LIEJBI0 CUCTEMATU3ALINIO, 3aKPEIUICHUE U PACIIUpPEHUe
TEOPETUYECKUX 3HAHUM B 001acTH MH(OPMAMOHHBIX TEXHOJOTHH mnpoekTupoBanus POC, paszButue
KOHCTPYKTOPCKHMX U pacUETHBIX HABBIKOB, a TAKXKE CAMOCTOSITEIbHOCTU B pabote. [ maBHelnmMu 3a1aqa-
MU B XOJI€ BBIIIOJIHEHUHU KYPCOBOI'O IIPOEKTA, SIBJISIOTCS:

- CUCTEMaTu3alus U PacIIupPeHUe TEOPETUYECKUX 3HAHUN NPU pPEeLIeHUH KOMIUIEKCHBIX 3a]a4d CO-
3[1aHUsI COBPEMEHHBIX KOHCTpYyKIuil POC;

- COBEPIIECHCTBOBAHNUE CXEMOTEXHUUYECKHUX M KOHCTPYKTOPCKUX HAaBBIKOB IIPOEKTUPOBAHMS,;

- IPAKTUYECKOE IPUMEHEHUE KOMIIBIOTEPHOM TEXHUKU NPU IIPOEKTUPOBAHUY;

- U3y4EHHUE CIPABOYHON M TEXHUUYECKOM JuTeparypsl 1o npoektupoBanuto POC, a taxxke enuHoM
cucTeMbl KOHCTpyKTOpckoi nokymenTauuu (ECKJ);

- MOATOTOBKA K CAMOCTOATEIBHOMY PELICHHUIO CIOKHBIX KOHCTPYKTOPCKUX 3a7ad IPU BBINIOJIHE-
HUH JUIIOMHOTO MPOEKTa U MOCIEAYIOIeH paboThl Ha MPOMBIIIICHHBIX TPEATPHUITUSAX.

[IpeameToM KypcOBOTO TMPOEKTa SBISAETCS pa3paboTKa BechbMa pacrnpocTpaHEHHbIX B POC
KOHCTPYKTHUBHO 3aKOHUEHHbIX 0510k0B 1 u3zaenuii POC. ITpu 3ToM He0OX01uMO 3HATh:

- IPUHLIMIIBI IEUCTBUS PAIMOTEXHUUECKUX YCTPOUCTB U CUCTEM;

- 0COOEHHOCTH KOMIOHOBOK POC;

- CBOMCTBA MaTepUajIOB U UX MPOSIBICHUS B PA3JIMYHBIX YCIOBUAX SKCILTyaTallUy;

- TEXHOJIOT'MIO U3TOTOBJIEHUS OTAENbHBIX JeTaneld 1 COOPOUYHBIX €IMHMUII;

- aBTOMAaTHU3aIMI0 IPOEKTUPOBAHUS KOHCTPYKIIUNA U TEXHOJIOTUYECKUX MTPOLIECCOB;

- ycnoBus akcrutyaraiiuu POC 1 MeTozibl 3aIIUThl €€ OT JeCTa0MIN3UPYIOMUX (HaKTOpOB (TErIo-
0OMEHHBIE MTPOLIECChl, BUOpAIMK U yAaphl, BO3AEHCTBHUE 3JEKTPOMArHUTHBIX MOJIEH, pajua-Iiuyi U BIIard U
T.1.);

- BOIIPOCHI CTaHJApTU3ALNU, YHU(DUKALIUY U TEXHOJIOTUYHOCTH;

- IpaBuiIa 0POPMIICHUS KOHCTPYKTOPCKON JOKYMEHTAIlMU U MHOTO€ JpPYToe.

Kak n3BecTHO, NpOEKTUPOBAHUE COBPEMEHHBIX PaJnolIeKTpoHHbIX cpelacTB (POC) 3akmouaercs
B IPUHATUHA MHOXKECTBA MPOCKTHBIX PELICHUH 10 MPUHLIMIAM JeHCTBUS (PYHKIMOHAIBHBIX y3710B (DY),
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UX CXeMaM M MOCTPOCHHUIO KOHCTPYKIIMH, TI0 SJIEMEHTHOM 0aze, a Takke M0 COBOKYITHOCTH TEXHOJIOTHYE -
CKHUX TMpOIIECCOB, MpeIyiaraéMbIX JUIs WCIOJIb30BAaHHUS IMPU HMX M3TOTOBJICHUU, PEUICHHIO OCHOBHBIX
npo6IeM TEXHUYECKOU HKCIUTyaTallui. JTO MPOIecC HENPEPHIBHOTO YTOYHEHUSI MOJIETH IPOSKTUPYEMOTO
POC ot 3ambicna B BUI€ TEXHUYECKOTO 3aIaHUSI K TOTOBOMY ITPOEKTY.

[TpeononeBas MHOTOOOpa3HbIE MPOTUBOPEUUS TEXHUYECKOTO 3a/1aHUs, B MPOLIECCE CO3JaHMs HO-
BbIX POC npoeKTUpOBUIMK CTPEMUTCS BHIOpaTh ONTUMAIBHYIO IPOCTPAHCTBEHHYIO KOMIIOHOBKY Y3J10B U
6110K0B, cocTapistomux POC, obecneunTh UX AMEKTPUUECKOE M MEXAaHUYECKOEe COSAMHEHHUE U 3aIUTY OT
HEOIaronpusATHRIX BO3AEUCTBUN BHEIIHUX (PaKTOPOB U MMOMEX.

[TepBocTenenHoe TpeboBanue npu npoekrupoBannu POC 3akirouaercs B TOM, 4TOOBI co3/aBae-
MO€ yCTPOHCTBO OBLI0 3(PPEKTHBHEE CBOETO aHAJIOTA, T.€. TPEBOCXOAUIIO €T0 MO Ka4eCTBY (PYHKIIMOHHUPO-
BaHMsI, CTETIEHU MUHUATIOPU3AIMH U TEXHUKO-IKOHOMHYECKOU I1eJ1ecO00pa3HOCTH.

[TomHATH MPOU3BOAUTENBHOCTh TPYJa MPOEKTHUPOBIIUKOB, TTOBBICUTH KAaueCTBO, YIACIIEBUTh U CO-
KpPaTUThb CPOKH MPOEKTUPOBAHUS MOXKHO C TIOMOIIBIO 3 (PEeKTUBHBIX MH(DOPMAIIMOHHBIX TEXHOJIOTHIA aB-
TOMAaTU3UPOBAHHOTO TpoekTHpoBaHus POC, 0600mammmux onsIT paboThl BEICOKOKBATH(HUITUPOBAHHBIX
pa3paboTUYnKOB Ha 0a3e MPUMEHEHUsI COBPEMEHHBIX MaTEMAaTHUECKUX METOIOB: TEOpUHU TpadoB, aJIrOPUT-
MOB, MaTeMaTUYECKOro MPOrpaMMUPOBAHUS, HCCIEIOBAHUS ONEepalfii, BBIYUCIUTENbHBIX METOOB U T.1I.

Hawunyumas ¢opma opranuzaiuu npoiecca npoektupoBanusi POC — ucnonp3oBaHre HHTETPHPO -
BaHHBIX CUCTEM CKBO3HOTO aBTOMATU3WPOBAHHOTO MPOEKTUPOBAHUS, TTO3BOJISIOUINX B 3HAUUTENIbHOI CTe-
MEHH 0CBOOOIUTH pa3pabOTUMKa OT MOHOTOHHOM, TPYIOEMKOW M YyTOMUTENBEHON pabOThI U MOBBICUTH UX
MHTEJJIEKTYyalbHbIe BO3SMOKHOCTH Ha 3Tarle MPUHATUS ONTUMAJIbHBIX PEIICHUM.

K coxanenuro, B HacTosiiee BpeMs momoOHON ckBo3HoU CAIIP, oxBarbiBaromieid Bce ASTarbl
npoektupoBanusi POC, noka emé He co3zmaHo. Tem He MeHee, CyHIECTBYET KOJIOCCAJIbHOE KOJIMYECTBO
CAIIP, peanu3yronux 3HaUUTENIBbHYIO YacTh IPOEKTHBIX Ipouenyp npoexkruposanus POC. Onun u3 Bo3-
MOXXHBIX BapHaHTOB IMOJ00HOTO KOoMIUIeKcupoBaHusi Heckoiabkux CAIIP, obecneunBaronmx perieHue
OOJIBIIIMHCTBA U3 CTOSIIUX Mepes] OymymmmM npoekTrupoBiukoM POC 3a1ay, 3a-KI104aeTcs B CISTYIONIEM.

1. Onnoit u3 nomynsipHemux CAITP KOHCTpYKTOPCKOro CMHTE3a C BEChbMa Pa3BUTBIMH BO3MOXK-
HOCTSIMH JIJIs1 CO3JJaHUSI U PEJAKTUPOBAHUS MOBEPXHOCTEH, a TakkKe COBMECTHOM 0OpabOTKM MOBEPXHO-
creit 1 TBEpABIX Ten sBisieTcsa SolidWorks— mapamerpudeckas mporpamMma mpoOeKTHPOBAHUS TPEXMEPHBIX
MoJienieil TBEPABIX Tell, COCTOSIMUX U3 neMeHToB. [lapamerpuyeckue pasmeps! B SolidWorks momorarot
TaK MOCTPOUTH MOJEIb, YTO U3MEHEHHE KOHCTPYKIIMHM CTaHOBUTCS MPOCTON 3ajqaueil M3MEHEHHs pa3Me-
poB. SolidWorks — MoImHOE CpecTBO MPOEKTUPOBAHUS, TPEJOCTABIISIONIEE TPOSCKTHPOBIIUKY pealbHbIE
Cpe/icTBa IJIsl CO3JaHHsS MPOTOTUIIOB, COOPOK, MPOBEPKH AWHA-MHUKH TMOBeneHus minenuid. SolidWorks
Croco0eH cTaTh SAPOM HMHTEIPUPOBAHHOTO KOMILUIEKCA aBTOMATU3AIMH MPEANPHUATHS, C TOMOIIBIO KOTO-
POTO OCYILIECTBISIETCS MOAJIEPKKA U3/IEIHs Ha BCEX dTanax *KU3HEHHOTO 1IHMKIIa, MH)XEHEPHOTr0 aHAIHU3a U
MOJITOTOBKH TTPOU3BOJICTBA M3ACTHUM JH000H CI0KHOCTH W Ha3HAYECHUS, BKIIIOYAs CO3/aHHE WHTEPAKTHB-
HOM-HOM TOKyMeHTaluu 1 obecrieyeHre 0OMeHa JAaHHBIMU C IPYTUMU CUCTEMaMH.

2. B nocnennee BpeMs 4€TKO 0003HAUMIIACh TEHICHIMS TPYNIHPOBAHUS B MHTEIPUPOBAHHbIE CH-
CTEMBbI KPOME MHCTPYMEHTOB T€OMETPUUYECKOTO MOJICTHPOBAHUS TakKKe U pacy€THBIX nporpamm. Hampu-
Mep, OTHOCThIO HTerpupoBanHbiil B SolidWorks moacuctemsr COSMOSFloWorks mo3BonsieT aBroma-
TUYeCKU (HOPMUPOBATH CETOUHBIE MOAETH O0bEKTA MPOCKTUPOBAHUS U IPOBO-AUTH MOJICTUPOBAHHE TEUe-
HUH, TerooOMeHa (U TerIonepeaun) JTF000H CI0KHOCTH 0e3 KaKOi-THOO0 JOMONHUTENBHON Nepeaadn
JAHHBIX MEXKIY HUMHU.

3. Emé omun momynr SWR-DnekTpuka oObeIUHIECT JICKTPUUYECKYI0 M MEXaHWYECKYI0 YacTH
MPOEKTa B €MUHON cpeze npoekTupoBanus SolidWorks, obecrieunBaeT MoaenupoBaHUE MTPOBOJHBIX CO-
€IMHEHUH MEXJy KOHTAaKTaMH C UCIOJIb30BAHUEM IOMOIHAEMONW OMONIMOTEKN COCIMHUTENICH M pa3iny-
HBIX MaTepHUajoB — IMPOBOAOB, MHOTOXWIBHBIX KaOeled, H30SIHOHHBIX TPYOOK, SKpPaHHPYIOIIUX
TIeTEHOK U T.1. Ha 0CHOBE BBHIMIOIHEHHOTO MPOEKTa MOHTAXa, MOIY/Ib aBTOMAaTUYECKU T€HEPUPYET O -
HyI0 uHpopMaIHio 00 MCIOIB30BaHHBIX MaTepHaliaX M BBINOJHEHHBIX COCIMHEHUSX, MPEJICTaBIsIs ee B
BHUJIE TaOJINI[ ¥ OTUETOB.

4. Altium Designer (Protel) - xomruiekcHas cUCTeMa aBTOMATH3MPOBAHHOTO IPOCKTUPOBAHUS
(CAIIP) panmosneKTpOHHBIX CpEACTB, pa3paboTaHHas aBcTpaiuiickoil kommanued Altium. Altium
Designer — 3T0 cuctema, TO3BOJISIIONIAS PeaTu30BbIBaTh MPOekThl POC Ha ypoBHE CXEMbI WJIH TPO-
IrpaMMHOTO0 Kojia ¢ Tocienyromei nepenaueit nadopmarmu npoektuposiuky [IJIMC win nevatHoi mia-
Thl. OTIMYUTENBHON OCOOEHHOCTHIO MPOTPaMMBbl SIBISETCA TMPOEKTHAsl CTPYKTypa M CKBO3Has Iie-
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JIOCTHOCTh BEICHHUS Pa3padOTKM Ha pPa3HBIX YPOBHSX MPOCKTHpOBaHUs. V3MeHeHus B pa3paboTke Ha
YPOBHE TUIaThl MOTYT MTHOBEHHO OBITh Tiepeanbl Ha ypoBeHb [IJIMC wnm cxembl u Tak e obpaTtHo. Pa3-
paboTKa MeJaTHOM MiIaThl BO3MOXKHA B TPEXMEPHOM BHJIE C JBYHAIIPABICHHON nepenadeii mHpopMaIm B
mexaandeckue CAIIP (Solid Works, Pro/ENGINEER, NX u ap.)

5. KOMITAC-3D - oredyecTBeHHasl cucTeMa TPEXMEPHOTO MOJIEIIMPOBAHHUS, CTaBIIasl CTAHAAPTOM
JUI ThICAY POCCUMCKMX MPEANPUATUH, O1arofaps y1auHOMY COYETaHUIO IPOCTOTHI OCBOEHUS U JIETKOCTH
paboThl ¢ MOIIHBIMU (PYHKIIMOHATBHBIMA BO3MOXKHOCTSMHU TBEPIOTEIBHOTO U MOBEPXHOCTHOTO MOJEIH -
pOBaHUS U 1O BO3MOXKHOCTSIM Osm3ka ¢ SolidWorks. Kommac-3D o6nagaeT BO3BMOXXHOCTSIMH OQOpMIICHUS
IIPOEKTHOM U KOHCTPYKTOPCKOM TOKyMEHTaluu coryiacHo ctanaapram cepuu ECK/I.

Oco0EeHHOCTBIO KypCOBOTO MPOEKTA SIBIISIETCS BCEMEPHOE MPUMEHEHHE WH(POPMALIMOHHBIX TEXHO-
noruii mpoekTupoBanus POC, camocTosTeIbHOE KOMIUIEKCUPOBAHUE CTYACHTAMH HEOOXOIN-MBIXCPECTB
aBTOMaTU3UPOBAaHHOTO NpoekTtupoBanus POC.

B Havasie 7 cemecTpa mpenojaBaTesib-pyKOBOAUTEIb TPOEKTA BBIAAET KAXKIOMY CTY/IEHTY UHJIUBH -
NyaJbHOE 3a/laHi€ Ha KypCOBOE NMPOEKTHpOBaHHE. B HEM yKa3bIBalOTCA: CPOK BBIAUM 33Ja-HMsI, CPOKHU
MIPOBEICHUS TPOMEXKYTOYHOIO KOHTPOJIS HAJl BHIITOJIHEHUEM OTIENbHBIX 3TANlOB MPOEKTUPOBAHMS, U JaTa
3aIUTHI IPOEKTA.

3ananue oopmisieTcs Ha crieluaibHOM OJIaHKe, B KOTOPOM 3alHiChIBAIOTCS:

- TeMa MPOEKTa;

- HICXOJHBIE JAHHBIE K IIPOEKTY;

- IEPEUUCIIAIOTCS ATAIBI PadoT;

- 00beM U coziepKaHue aTb0OMa KOHCTPYKTOPCKOM TOKYMEHTAIIUH;

- 00BEM U co/IepIKaHNe PACYETHO-TIOSICHUTEIIBHOM 3aIHCKY;

- pEKOMeH1yeMas TUTEPATYpPa;

- IOTIOJIHUTENbHBIE YKa3aHUsI K IIPOEKTY.

ITocne ananu3a CTyOEHTOM MHAMBUIYAJIBHOIO 33JIaHHUs HA KypCOBOE NMPOEKTHUPOBAHNUE U YTOYHE-
HUSI COBMECTHO C PYKOBOJAWTENIEM IpOeKTa 00b&éMa W cojaepkaHus padoT, HEOOXOAUMO pa3paboTaTh
paciIMpeHHoe yacTHoe TexHuueckoro 3ananue (UT3) Ha mpoekTupoBaHWE MEYaTHOTO y371a U KOHCTPYK-
LU U3AETUS.

Tema npoekra. B xone KypcoBoro npoekra HeOOXOAUMO pa3pabOTaTh KOHCTPYKTUBHO-3aKOHYEH-
Hble QyHKIMOHANBHBIE Y3716l (DY) POC pazHooOpa3zHOro Ha3HaueHUs: OOPTOBBIE, MOPCKHE, HA3EeMHBIE U
T.1. V3-3a BpeMEHHBIX OrpaHUYECHUN, IPU BBIOOpPE TEMBI MPOEKTa PEKOMEHAYET-Csl, KaK MPaBHIIO, OT/a-
Bath npennourenue OV, Bxomsammm B coctaB POC (wu 3akonuennoe POC), copepxanire B cocTaBe He
6onee 50 37eKTPOPaANO3IEMEHTOB. 3aaHtsl, BbI1aBa€Mble CTYACHTY Ha BBIIIOJIHEHUE KYPCOBOI'O MPOEK-
Ta, TOJDKHBI OTBEYATH CIIEIYIOLUIUM TPEOOBAHUSAM:

~ YPOBHIO MOATOTOBKH CTYACHTA U OFPAHHUECHHIO [0 BPEMEHH, OTBEICHHOMY Ha €& BBITIOTHEHNE;

i coliep)KaTh 3a/laud, C KOTOPBIMU CTaJIKUBaeTCsl OakanaBp, 3aHUMAIOLIMICA pacyéTHOW u
KOHCTPYKTOPCKOM JI€SITEIBHOCTBIO B X0JI€ TpoeKkThupoBanusi POC;

© IpeyCMaTpHBATh HEOOXOMUMOCTh 0O3HAKOMIICHHS C JOTIOIHHTEILHON INTEPATyPOii;

" TOOMIPAIOTCS peaNbHbIe TEMbI KYPCOBBIX IPOGKTOB, a TAKKE TEMBI, SBIIONIMECH HYacThIO
BBIITYCKHON KBATH()UKAITMOHHON PabOTHI (IUTUIOMHOTO MIPOEKTA).

[To KOHCTPYKTUBHOM CIOXHOCTH pa3padarsiBacmoe POC nomkHO OBITh HE HIKE 1-TO CTPYKTYp-
HOTO YPOBHS U BBIIIOJIHEHO € y4ETOM cTaaui mpoektuposanus no ECK/I.

HcxonHble nanHble K MPOoeKTy. ICXOMHBIMY TAHHBIMU JJIs1 BBITTOJIHEHHS IIPOEKTA SIBIISIFOTCS:

1) cxema snekrpuueckas npuHuunuainbHas @Y ¢ ommcanuem paboOTHI, C MEPEUHEM BXOISIIUX
anekTpopaarodaemMenToB (OPD) u ux mapameTpos;

2) snekTpuyecKue TpeOOBaHMs C YKa3aHUEM JaHHBIX, HanOosee XapakTepHbIX A7 pa3pabaTpiBae-
MOTO YCTpPOICTBa, HalIpUMeEp, ISl PaJUONPUEMHOIO YCTPOMCTBA: YYBCTBUTEIBHOCTD, N30MPATEIbHOCTD,
paboumii [uanazoH 4YacToT U APYTHE; Ul PaJUoOIePEIaronero yCTpoicTBa — CTAOMIBHOCTD YacTOTHI, BbI-
XOJ/IHasi MOILHOCTh, pabo4nii AUAana3oH 4acToT U T.1I.;

4) ycioBHs 3KCILTyaTalluu pa3indyHbIX TUIOB POC B 3aBUCMMOCTH OT KIIMMATHYECKUX OCOOCHHO -
CTel MECTHOCTH, TJie OHM OymayT paboTaTh, poma oObekTa (Kopabib, caMOJNET, CIYTHUK U T.J.) U IPYTUX
IIPUYUH 33al0TCS YKa3aHUEM B PACIIMPEHHOM TEXHUYECKOM 3a/laHUU KOHKPETHBIX KOJIMYECTBEHHBIX I1O-
KazaTenel BosneicTBuil. Hanpumep, 6opToBoe camonéraoe POC: yCTOWYHMBOCTh K KIIMMAaTHYECKUM BO3-

CornacoeaHa Ha noprane Ne 33196 30



neiictBusam 1o 'OCT 15150-69, k mexannueckum — 1o I'OCT 16019-78 u I'OCT 17676-81; ycnoBus
xpanenus u TpancrnoptupoBanusg no ['OCT 15150-69;

5) TeXHHKO-3KOHOMHUYECKHE TpeOOBaHMS 3a/alOTCSl CEPUHHOCTBIO MPOM3BOJCTBA YCTPOMCTBA U
TPYIIION U3EHs B 3aBUCUMOCTH OT CTOMMOCTH €T0 pa3padoTKu U mpou3BojcTia (1, 2, 3 rpymnmsl).

O6wvem u conepxanue rpapuueckux padoT. I'paduueckas 4acTh MPOEKTa BKIIOYAET KOMIUIEKT
yepTexxeld Ha paspadarbiBaeMyto nedatHyro miaty (I1I1) o6sémom He meHee 6 mucToB dopmara A4 1o
I'OCT 2.301-68, BBINOJIHEHHBIX C UCIIOJIB30BAHUEM KOMIIBIOTEPA:

- HCXOJIHAs cXeMa AJEeKTpuUecKas MpUHIUIHaNbHasg npoektupyemoro POC (unu pucyHOK U3 UC-
TOYHHMKA IIPOEKTUPOBAHUS) C YKA3aHUEM IPUMEHSAEMBIX AJIEKTPOPAAHOIIEMEHTOB;

- CcXeMa JJIEKTpUYecKass MpUHUUNHAIbHAS MPOEKTUpyeMoro rnedatHoro ysna POC u mepedeHnb
ANEKTPOPAAUOIIEMEHTOB K HEM;

- 4epTEXK MEeYaTHOM TUIaThI;

- cOOPOYHBIN YePTEXK MMEUATHOTO y31a U CTICHU(pHUKAINS K HEMY;

- YepTEeXKH TOpaOOTaHHBIX JCTaNeH HeCyleld KOHCTPYKIIHH,

- yepTéx obmiero Buaa npoekrupyemoro POC ¢ ucnonszoBanuem SolidWorks.

O0beM W cofepKaHue PacUETHO-TIOSICHUTEIBPHOW 3amuCcKu. Pacu€THO-mosiCHUTEIbHAS 3alicKa
JIOJDKHA COCTOSITh HE MEHee ueM M3 20 IeUaTHBIX JIMCTOB, BBIIIOJIHEHHBIX C UCIOJIb30BAHUEM TEKCTOBOIO
npoueccopa Word MM CX0KEro 1o BO3MOKHOCTSIM.

Pexomennyemas nmuteparypa. PykoBomutens nmpoekTa Ha3bIBaeT JUTEPATYpPY, KOTOPYIO LENec000-
Pa3HO UCIOJIB30BaTh CTYJCHTY IpH pa3padboTke koHcTpyKinu [111.

JlonoHUTENbHBIE YKa3aHUS K MIPOEKTY. DTOT pa3lieN UCIOJb3YEeTCS PYKOBOAUTEIEM MIPOEKTA IS
BKJIIOYEHHMSI JIOTIOJIHUTENBHBIX TPeOOBaHHUM K MPOEKTY HCCIIEN0BATENbCKOro xapakrepa. O4eBHIHO, YTO
NepBOHAYAJIBHBIN BHIOOP OOJIBIIMHCTBA XapaKTEPUCTUK (THII IUIAThI, €¢ rabapuTHBIC pa3Mephl, apaMeT-
pBI MEYAaTHBIX MPOBOJHUKOB U T.I1.) B MpoOIleCCe MPOSKTUPOBAHUS yTOUHsETCS U U3MeHsercd. [lomonne-
HUS, KOTOpBIE MOSBIISIFOTCS Y CTY[AEHTA NpU padoTe HaJ KypCOBBIM MPOEKTOM, TaKKE BKJIKOYAIOT B 3TOT
paszzen.

14.2. TpeOoBaHUS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAJUIOB MPEIyCMOTPEHBI TOTOTHH -
TEJIbHBIC OLICHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIEHUBAHUS ISl JIMI C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HHBAJIUIOB

Kareropun Bunbl 10NOAHUTETBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4aroLXxCcst MaTepHasoB pe3ynbTaToB 00y4eHUs

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

C napyueHusmMu
ciyxa

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEpKa

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

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C HapyuieHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHBIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
OO0IIEeMeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B
Jns nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSl M1 MHBAJIUJOB IpPEIyCMaTpUBAETCS J10-
cTynHas (hopMa MpeoCTaBICHUS 3aJaHUH OLIEHOUYHBIX CPEJICTB, @ UMEHHO:
- B IeyaTHou (opme;
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- B IIeYaTHO! (hopMe ¢ YBEITHMUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHsSI aCCHCTCHTOM 33JJaHuUs BCIYX;

— Npe0oCTaBICHUE 3aaHus C HCIIOIb30BaHUEM CYPIOTIEPEBO/A.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. /711 TakuX 0OyJarommxcst MpeaycMaTpUBaeTCsl JOCTYTI -
Hasi popmMa MpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMEHHO:

— MMCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C HCITOJIHL30BAHNEM YCIIYT aCCUCTEHTA;

- MIPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs PE3yIbTATOB OOYYEHMs JIHIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbs M1 MHBAIHJIOB IO JUCHIHUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popMax, aJaarTH -
POBaHHBIX K OTPaHUYCHUSAM HX 3[J0POBbS U BOCHPUATHS HHOOPMALIIH:

JL1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

— B IIeYaTHOW (hopMe yBEITNUEHHBIM HIPUPTOM.

JIJ1s1 1M1 ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JIJ1s1 JIMI ¢ HAPYLIEHUSIMH OTIOPHO-ABUIaTeJILHOTO anmnapara:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IIe4aTHOU hopme.

[Tpn HEOOXOMMMOCTH ISl JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0pPOBbS M MHBAINUIOB TPOLIE-
Jypa OILICHUBAHHSI Pe3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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