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

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

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

PABOYA ITPOTPAMMA JTUCHUATUIMHBI
ABTOMATH3HPOBAHHOE NPOEKTHPOBAHHE YJIEKTPOHHBIX CPEICTB

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

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

Hampasnennocts (mpoduns) / cneruanu3anys: TexXHoJI0rus 3J1eKTPOHHBIX CPeICTB

®opma o0ydeHus: OUHaA

@akynpreT: PK®, PagnokoHCTPYKTOPCKUHA (PaKyJIbTET

Kagenpa: POTIM, Kadeapa paanodieKTpOHHbIX TEXHOJOTHii M IKOJIOTMY€CKOr0 MOHUTOPHHI A
Kypc: 4

Cemectp: 7, 8

YueOnsrit man Habopa 2018 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI 1eITeNbHOCTH 7 cemecTp 8 cemecTp Bcero Enunuiet
Jlekuuun 12 10 22 4acoB
JlaGopaTtopHbie paboThHI 42 20 62 4acoB

3 | KoHTpoib caMOCTOSTETHHOU PabOThHI 0 5 5 4acoB
(KypcoBoii poeKT / KypcoBasi paboTa)
4 | Bcero aymuTOpHBIX 3aHATHH 54 35 89 4acoB

5 |CamocTosTenbHas paboTa 54 37 91 4acoB

6 | Bcero (6e3 ax3amena) 108 72 180 4acoB

7 |IloaroroBka M cava HK3aMeHa 0 36 36 4acoB

8 | OO6mas TpyI0eMKOCTh 108 108 216 JacoB
3.0 3.0 6.0 3.E.

HuddepeHnmpoBanHbIiil 3a4eT: 7 ceMeCTp
Ox3ameH: 8 cemecTp
KypcoBoii mpoekT / KkypcoBasi paboTa: 8 cemMecTp

JOKyMEeHT MOATMCAH IPOCTO 3IEKTPOHHO MOANNCHIO
VHdbopmaius o Biagesblie:

OUO: [lenyriaHoB A.A.

Jo/sKHOCTD: PexTop Tomck 2018
Hata mognucanus: 20.12.2017
VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d
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P'LICC.\I()'I'DCHU 151 ();l()6pCH’d Ha 3aCCJaHuM K'd(l)C,'_lpr
nporokot Ne 16 or «29 » 3 2018 1
JINCT COI'JTACOBAHU A

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

20 roma, mpotokois Ne

PazpaboTuuk:

noueHT kapeapsr KUTTP xadenpa
KUIIP 0. I1. Kobpun

3aBenyromuii ooecrieunBaronieit kag.
KUITP B. M. Kapabaun

Pabouast mporpaMma qUCHUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BhITyCKaromel kadenpoii:

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

POTOM B. U. Tyes
OKCIEPTHI:

noueHt kapeapsl KUIIP kadenpor
KHUIIP A. A. YepHbIIEB

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

JoueHT kadenpsl paauodIeKTPOH-
HBIX TEXHOJIOTHH U SKOJIOTHYECKOTO
Monuropunra (POTOM) H. H. Hecmenosa
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1. lean u 3aga4n AUCHUTLIHMHBI

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

1.2. 3ajaun AMCUMILINHBI

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

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

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

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

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

2. Mecto mucuuniuebl B ctpykrype OIIOII

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

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

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

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHHUIIIMHBI

[pornecc n3ydeHus QUCIUIUTMHBI HATIPaBJieH Ha (GOPMHUPOBAHUE CIETYIOIINX KOMIETCHITHI:

— IIK-6 roTOBHOCTBIO BBINOJIHATH PACUET U MPOSKTUPOBAHUE JIETaJeH, Y3JI0B U MOMIYJIEH 3JeK-
TPOHHBIX CPEJCTB, B COOTBETCTBUH C TEXHUYECKUM 3a/laHUEM C HCIIOJIb30BAHUEM CPEJICTB aBTOMATHU3ALIUU
HPOEKTUPOBAHMYS;

— TIK-7 crocoOHOCTBIO pa3pabaThiBaTh MPOEKTHYIO W TEXHUYECKYIO JOKyMEHTAlHI0, 0(hopM-
JSITh 3aKOHYEHHBIE TIPOEKTHO-KOHCTPYKTOPCKHE pabOoTHI;

B pesynpTare u3ydeHus IUCIHUIIMHBI 00YJaIOIUNACS TOJKEH:

— 3HaTh OCHOBBI aBTOMATH3alUH MTPOCKTHO-KOHCTPYKTOPCKOM NESITEIbHOCTH, MaTeMaTHIeCKIe
MOJIeH OOBEKTOB MMPOSKTUPOBAHMUS, METO/IBI PEHICHHS IPOSKTHBIX 33aa4d MeTo/b! 3amuThl POC o1 pasHo-
00pa3HBIX BHEIIHUX M BHYTPEHHUX JCCTAOMIN3UPYIOMHUX (PAKTOPOB (KIMMATUYECKUX, TEIUIOBBIX, MeXa-
HUYECKHX U JIp.) TIPH UX 3KCIUTyaTalllH, TPAHCIIOPTUPOBAHUU M XPaHEHUH KOHCTPYKTHBHBIC MEPHI OBBI-
HIeHUs! HaI&KHOCTH mHpokoro kiaacca POC npu nectabninn3upyronmx Bo31eHCTBUAX METOIbI MaTeMaTH -
4eCKOro MOJICTTMPOBAHMS dJIEKTPUUECKHX, TEIUIOBBIX U MEXaHMUYECKHX nporieccoB B POC

— yYMeTh NPOEKTHPOBaTh C MOMOIIBI0 KOMIIbIOTEPAa KOHCTPYKLUH AHAJIOTOBBIX M IU(PPOBBIX
YCTPOICTB HAa OCHOBE JAHHBIX 00 MX (YHKIMOHAJIHHOM HA3HAYCHUH, SJIEKTPUYECKUX IapaMeTpax H
YCIOBHAX SKCIUTyaTallud HMCIOJIb30BAaTh MAaTEMAaTHUYECKUE MOJEIU M METOJbI Ul pEeIIeHUs] MpogeccHo-
HAJBHBIX 33/1a4 aBTOMATH3MPOBAHHOW Pa3pabOTKM KOHCTPYKIMH M TEXHOJOTHH AJIEKTPOHHBIX CPEICTB
NPECTaBIIATh TEXHUYECKUE PEUICHUS C HCIIOIb30BAHUEM CPEJCTB KOMIBIOTEPHOH Ipa)uKu U TeOMETPH -
4eCKOro MOJICIMPOBAaHUS HCIob30Barh ctanaaptel ECK/I u apyryro HOpMaTMBHO-TEXHHYECKYIO JIOKY-
MEHTALUIO B MMPOEKTHON JAEATEIbHOCTH pa3padaThiBaTh KOHCTPYKTOPCKO-TEXHOJIOTHYECKYIO JOKYMEHTa-
MO C TIOMOIIBI0 HHPOPMAMOHHBIX TEXHOJIOTUH , IPUMEHSATh MAlIMHHBIE METOBI pacyeTa napaMeTpoB
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JJIEMEHTOB U YCTPOMCTB;

— BJIaJeTh COBPECMECHHBIMH AIIapaTHBIMU U IIPOIPAMMHBIMM CPEICTBAMU aBTOMATU3ALAN Pa3-
pabOTKKU KOHCTPYKLUI M TEXHOJIOTUI MPOU3BOACTBA AIEKTPOHHBIX CPEJCTB COBPEMEHHBIMHU IPOTPaMM-
HBIMH CPEJICTBAMHU ITOATOTOBKH KOHCTPYKTOPCKO-TEXHOJIOTUYECKOM JOKYMEHTALUH

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TPyI0eMKOCTh AUCIHUILTHHBI COCTABIISACT 6.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -
ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCIUILTHHBI

Bunel yueOHOI nesTebHOCTH Bcero gacos CemecTpsl
7 cemecTtp 8 cemectp

AynuaTopHbIe 3aHATHS (BCETO) 89 54 35
Jlexknuu 22 12 10
JlaGopartopHbie pabOThI 62 42 20
Kontpoine camocTosTensHOM paboTh! (KypcoBOi 5 0 5
MIPOEKT / KypcoBas paboTa)
CamocrosTenbHas paboTa (Bcero) 91 54 37
OdopmieHre oT4eToB 110 Ja00paTOPHBIM 82 48 34
pabotam
[IpopaboTka JIeKIIMOHHOTO MaTepHralla 9 6 3
Bcero (0e3 ax3amena) 180 108 72
IToaroroBka u caada dK3aMeHa 36 0 36
OO01mast Tpy1I0eMKOCTb, 4 216 108 108
3aueTHbie EquHUIIBL 6.0 3.0 3.0

5. Conepxanne TUCUMIIIIHMHBI

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

- :; ) :1*? § % E Er
. G By Q S 3 Sz
HazBanus pa3aenoB TUCHUIUIMHBL ) a, 4 e, o 9 o 2
(9] . E . 2 g = O
= Lg 4 c% 8 o é E
= @) M @ @ )
7 cemecTp
1 Beenenue 2 0 0 1 3 IIK-6, I1K-7
2 OCHOBHbIE IPUHIUIBI U METOIOJIOTUS 4 0 0 1 5 I1K-6, IIK-7
npumeHenus UT npu npoekTupoBaHumn
PoC
3 UT Ha pa3nuyHbIX dTanax nIpoeKTupo- 2 4 0 13 19 |1IK-6, ITIK-7
Banusa POC
4 ABTOMaTHU3MPOBAHHOE MPOECKTUPOBAHUE 2 18 0 21 41 | IIK-6, I[IK-7
KOHCTPYKIIMH U TEXHOJIOTHYECKUX MPO-
neccoB POC
5 UT npoexTupoBaHus JeTalieid U COOpOK 2 20 0 18 40 |IIK-6, IIK-7
koHCTpyK1Mit POC ¢ nomonisio CAITP
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Hroro 3a cemectp 12 42 0 54 108
8 cemecTp
6 IIpoexkTHpoBaHUE NIEYATHBIX Y3JI0B C 4 8 5 31 43 | IIK-6, [IK-7
nomonisro UT
7 ObecrieueHre KauecTBa, HaIEKHOCTH U 4 4 3 11 [IK-6, IIK-7
ontumuzanus POC
8 OdopmieHne KOHCTPYKTOPCKOM TOKY- 2 8 3 13 |IIK-6, [IK-7
MeHTanuu ¢ nomouso CAIIP
9 Kypcosas pabota 0 0 0 0
Hroro 3a cemectp 10 20 5 37 72
Uroro 22 62 5 91 180
5.2. Conep:xanue pa3aejioB IUCHUILIUHBI (110 JTEKIIUSAM)
CopeprkaHue pa3iesaoB TUCIUILINH (TI0 JIEKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmura 5.2 — ConeprkaHue pa3faesioB JUCHUIUIAH (IO JICKIHSIM)
3 =
3 = =
2 25
Ha3zBanwus pasznenos Copeprkanue pa3aesioB TUCHUTITUHBI (110 JICKITUSIM) zF &5
o) E
X 2 s
Y o 2
= S
7 cemecTp
1 BBenenue CopeprkaHue U 3aJ1a4i Kypca, peKOMEHIAIUu 10 €ro 2 T1IK-6, ITIK-
n3yudenunto. Mupopmarmonnsie texnonoruu (UT) B 7
npodeccuoHaNbHOMN AEITeTbHOCTH WHKEHEPa-TPOCK-
tuposiuka POC. TepMuHbl ¥ NOHSTHS, UCTIOJIb3YE-
Mmeie ipu UT npoexkruposannn POC
Hroro
2 OcHoBHbIe npuHIMIGI ¥ | Opranuszanus npoexktupoBanus POC ¢ nomompro UT. I1K-6, TIK-
METOIOJIOTHS CucrteMHbIl ogxoA K mpoektupoBanuto POC ¢ uc- 7
npumeHenus UT npu M0JIb30BaHNEM MH(OPMAIIMOHHBIX TeXHONIOTUH. NH-
npoektupoBanuu POC dhopmanmonnbie CALS—texnomorun nouepxku POC
Ha BCEX dTanax )U3HeHHoro nukia. Craguu paspa-
OO0TKH KOHCTPYKTOPCKOM JTOKYMEHTAIMH MPHU MPOEK-
TUPOBaHUU C oMo UT
Hroro
3 UT nHa paznu4HbIX Knaccudukarms 3anaq npoeKTupoBaHusi, ux ¢popma- [1K-6, TIK-
JTamnax NpoeKTupoBaHus |nu3anusa. Marematnueckue moaenu (MM) POC. Dra- 7
POC IIbI Pa3BUTHA U KPATKasl XapaKTEPUCTUKA COBPEMEH-
Horo coctosinusag CAIIP panino3neKTpOHHBIX CPEACTB,
CUCTEM U KOMILJIEKCOB. KOMIIJIEKCHBIE MHTEIIIEKTY-
anbHble (MHTerpupoBannblie) CAIIP. Cnenmanusupo-
BanHble CAIIP st co3manust cxeM AJIeKTPUUECKUX
MPUHIMITHATBHBIX, MOACTHUPOBAHUS HX PaOOTHI,
MIPOEKTHUPOBAHUS TIEYATHBIX IIJIAT, pa3MeIeHus Q-
POBOIi AIIeKTpUYECcKoil cxeMbl B ycrporicTeax [TJIUC.
[lepcriekTHBBI pa3BUTHUS aBTOMATU3UPOBAHHOTO
MIPOEKTUPOBAHMUS.
Hroro 2
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4 ABTOMaTU3UPOBAHHOE
MPOECKTUPOBAHKE
KOHCTPYKIIMKN 1
TEXHOJOTUYECKHUX
nporeccoB POC

Pons UT B nponiecce cozpanust POC. YpoBHH npoek-
THUPOBAHUS — CUCTEMHBIN, QYHKIIMOHAIbHBIH,
KOHCTPYKTOPCKHM, TEXHOJIOTUUECKUM. TH-TTOBBIE
MIPOEKTHBIE NMpOoLEaypHI ITpH npoekThupoBanuu POC.
O600mennas Meroauka npoekrupoanusi POC ¢ mpu-
meHenueMm UT. MadopmanmoHHas MoJenb MPOEKTa,
6a3b1 mannbIX (B/I), cuctemsr ynpasneHus 6azamu
nanHbIXx (CYB/), pacnipenenénnsie b/I. CpaBHUTEND-
HBI 0030p OCHOBHBIX XapaKTEPUCTUK PA3IHUHBIX TH-
II0OB COBPEMEHHBIX TEXHUUECKHUX cpeacTB. KoHnenuus
aBTOMATHU3MPOBAHHOTO pabouero Mmecta (APM)
npoektuposuuka POC Ha 6a3e I1K. 3agaun ynpasie-
HUS ¥ ONITUMU3ALINN, METO/IbI UX PELICHHUS.

Hroro

I1K-6, TIK-

5 UT npoextupoBanust
netanei u cOOpok
koHcTpykumii POC ¢
nomotpro CAITP

OCHOBHBIE IPUHIUIIBI CO3AAHUS CKU30B U TBEPJO-
TeIBHBIX Mojieniel aetaneit u coopok POC. Ocoben-
HOCTH NIPOEKTUPOBAHMSI JINTBIX, BBITOUYEHHBIX JeTaJIeH
1 fetanei u3 auctooro Meramuia. Co3ganue uyepre-
xKel geranel U cOopok. MeTouka MpoeKTUPOBAHUS
AIEKTPOHHBIX 0710K0B ¢ ucnonb3oBanuem CAITP Solid
Works. IIpoekTrpoBanue 31eKTpoXryToB. TemnoBsie
U DJIEKTPOMarHuTHele pacuéthl. CBS3b C IPYTUMHU
CAIIP. OcobeHHOCTH TPEXMEPHOTO POESKTUPOBAHUS
y310B u aetainei POC B CAIIP Komnac u aBeptop.

Hroro

I1K-6, TIK-

Hroro 3a CEMCECTP

8 cemecTp

6 [IpoexTpoBaHue
MIEYATHBIX Y3JI0B C
nomotusro UT

OcoOeHHOCTH POEKTUPOBAHUS TTEYATHBIX Y3JIOB C
nomoibio UT. Bo3mokHOCTH 1 0COOEHHOCTH UHTEP-
¢eiicoB paznuunbix CAITP. Merouka npoeKkTupoBa-
HUS NeYaTHbIX y3J10B B KoMIuieKcHbIX CAIIP P-CAD,
Altium Designer, OrCAD, DipTrace u np. Opranusa-
s u Benenne 6uomotexk DPD. Co3nanne yCIOBHBIX
rpapuueckux ob6oznaueHuit PO, ycranoBka OPD Ha
MevaTHbIE TUIAThl U pa3pabOTKa MOCaJ0UYHbIX MECT
OP3. Co3znanne komronentoB POC. PazpaboTka cxem
ANEKTPUYECKUX NMPUHIMIHUAIBHBIX. J{nanorosoe pas-
Menienne OP3. Jlnanorosas u aBTomMaruyeckas Tpac-
CUpPOBKa ITPOBOIHMKOB MeYaTHbIX Iiat. CBA3b ¢ apy-
rumu CAIIP.

Hroro

I1K-6, TIK-

7 ObecrieueHne KaueCcTBa,
HaaE>XHOCTH U
ontumuizamus POC

Kommnexc TPuAHA, (moacucremsr «c ACOHUKA-T»)
s MmonenupoBanus Ha [1K crarmonapHbIx U HecTa-
[IMOHAPHBIX TEIUIOBBIX MPOIECCOB, MPOTEKAIOIINX B
koHCTpyKIHsaX POC (cToeuHble KOHCTPYKIIUH, OJIOKH
C PEryJspHON U HEPETYIPHON CTPYKTypaMu, Ieyat-
HBIE Y3JIbl, QYHKITMOHAIBHBIC TYEHKH, MUKPOCOOPKH).
Kommiexkc ACOHUKA-K st ynipaBneHust Haa&xHO-
CTBIO M3/ICNIMI Ha paHHUX ATarax MPOEKTUPOBAHUS,
M3TOTOBJIEHUS, SKCIITyaTallui U yTUIIM3aluU. YHUBEP-
caJbHas MPOrpaMMHasl CUCTEMa KOHEUHO-3JIEMEHTHO-

TIK-6, TTK-

CornacoeaHa Ha noptane N2 38620




ro ananu3a ANSYS i penieHust TMHEUHBIX U HEJU-
HEWHBIX CTAIIMOHAPHBIX U HECTAIIMOHAPHBIX MPO-
CTPAHCTBEHHBIX 3a/1a4 MEXaHWKH KOHCTPYKITUH, 3a1a9
TETUTIONIEPEIaud ¥ TeTI0O00MEHa, dJIEKTPOAMHAMUKH

Hroro 4
8 Odopmienue Oco0eHHOCTH aBTOMaTU3UPOBAHHOTO O(POPMIIEHUS [IK-6, TIK-
KOHCTPYKTOPCKOM KOHCTPYKTOpcKOM AokyMeHTanuu POC B cooTBeT- 7
JIOKYMEHTAIIAH C cteuu ¢ ECKJ]
nomoibsio CAITP Hroro 2
Hroro 3a cemectp 10
Hroro 22

5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (PeAbl Ty IIUMH)

U o0ecrieynBaeMbIMH (MOCJIETYIONIUMH) TUCHHIIHHAMU

Paznmenpl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAIOIIMMHU (TIPEABIAYIIIUMH) U
obecrnieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBICHBI B TabuIe 5.3.

Tabmuua 5.3 — Pa3nenbl IUCIUTUTHHBI B MeXAUCIUILTMHAPHBIC CBSI3U

HaunmenoBanue qUCHUILINH

Ne paznenoB qaHHOM AUCHUIUIMHBL, 17151 KOTOPBIX HEOOXOIUMO U3yUEHHE
o0ecreynBaroLIX 1 00eCceunBaeMbIX AUCHUIUINH

1 2 3 4 5 6 7 8 9

[IpenmecTByromme TUCHUILIMHBI
1 ABTOMaTH3UPOBAHHOE
MPOCKTUPOBAHUEC DJICKTPOH- + + + + + + + + +
HBIX CPEICTB
2 UnxeHepHast 1 KOMIIBIOTEP-

€HEpHa OMIIBIOTED n . n n .
Has rpaduka
3 Undopmarnka + + + + +
4 Marepuasnsl 1 KOMIOHEHTBI 4 . " . N
ANIEKTPOHHBIX CPEJICTB
5 OCHOBBI KOHCTPYUPOBaHUS n n n n n n n n n
AJIEKTPOHHBIX CPEJICTB
T TUYECKHE OCHOBBI
6 TeopeTnyeckue OCHO . L+ n
3NEKTPOTEXHUKHU
7 dusn4yecKkre OCHOBBI MU- n n N
KpO- U HAHOAJIEKTPOHUKHU
[Tocnenyromue TUCIUITITUHBL

1 ABTOMaTH3UPOBAaHHOE
IPOCKTUPOBAHUE DJICKTPOH- + + + + + + + + +
HBIX CPEICTB
2 YpaBieHUe KauyeCTBOM n n
AJIEKTPOHHBIX CPEJICTB

5.4. CooTBeTcTBHE KOMIIETEHIIMIA, (OPMHUPYEMBIX PH U3yYeHUH TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MPU HM3YUYEHUH IWUCIUIUIMHBI, ¥ BHJIOB 3aHATHA

MPEICTaBICHO B Tabmuiie 5.4.
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Tabmuma 5.4 — CoOTBETCTBUE KOMITETEHIUH, (POPMUPYEMBIX MIPH U3yUYECHUH TUCIUILTAHBI, U BUIOB 3aHS -
THH

Bunwl 3austuit

DOpMBI KOHTPOJIA

Kommerenimn

Jlex
Jlab. pad.
Cawm. pa0.

+ |KCP (KII/KP)

=
N
(o)
+
+
+

KoHTposbHas paboTa,
KoncnekT caMonoaroToBKH,
Otuet 1o nmabopaTopHoOii pa-
6ote, Onpoc Ha 3aHATHUSAX,
3amnura KypcoBbIX IPOCKTOB
/ KypcoBbIX pabot, Tect, OT-
4eT 10 KypCOBOMY TPOCKTY /
KypcoBoii pabote

I1K-7 + + + + KonrtposnpHas pabora,
KoHCIeKT caMOIoIroTOBKH,
Ot4er o 1aboparopHoii pa-
6ote, Onpoc Ha 3aHITHSX,
3amuTa KypcoBbIX IIPOEKTOB
/ KypcoBsIX pabot, Tect, Ot-
9eT [0 KypCOBOMY MPOCKTY /
KypCOBOIi paboTe

6. UuTepakTHBHBIE MeTOAbI U (OPMBI OPraHU3aANNU 00yUeHUsI
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIX paboT npuBeaeHo B Tabauue 7.1.
Ta6muna 7.1 — HaumeHnoBanue 1abopaTopHbIX paboT

3 =
3 = 5
Z 25
O
Ha3Banus paznenos HaumeHnoBaHue 1a60paTopHbIX padoT zF &5
2 2 <
> Sz
o Q Z
= S
7 cemecTp
3 UT Ha paznnyHbIX Boinonnenue ueprexeit komnonenToB POC B Solid 4 [IK-6, TIK-
sTanax npoektupoBanus | Works (KOHTpOJIbHOE 3aJaHKe) 7
P3C Hroro
4 AsromarusupoBanHoe | CoctaBienue Texuuueckoro 3ananus (T3) Ha npoek- 2 [1K-6, TIK-
MIPOEKTUPOBAHUE tupoBanue 610ka POC 7
KOHCTPYKIIMH 1 KomnoHnoBka u pa3paboTka o0miero Buia KOHCTPYK- 2
TEXHOJOIMYECKUX wu PAC
nporeccoB POC
[Ipoextuposanue nuuesoit nanenu POC B SolidWorks
IIpoextupoBanue Hecyel koHcTpykunu POC B
SolidWorks
3HAKOMCTBO C CUCTEMOM aBTOMAaTU3UPOBAHHOIO 2
IIPOEKTHUPOBAHUS MEYATHBIX ILIAT
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Opranmzanus u BeeHue 6uommorex PO
Cosznanue yCIOBHBIX TpadUiIecKuX 0003HAYCHUN 2
anekTpopa-anodnemMeHTo (YI'O)
[IpoekTupoBaHue MEKTPUIECKUX CXEM 4
Hroro 18
5 UT npoexTupoBaHmst Jetamu B SolidWorks 2 ITK-6, TTK-
AACTAlIeH 1 c?op OK Co6opxku B SolidWorks 2 7
koHCTpyK1uii POC ¢
nomomnisro CAITP Yeprexu B SolidWorks 2
PucoBanue tpéxmepHsbix 3cku3oB B SolidWorks 2
Maccussl anemenToB B SolidWorks 2
OnemenTsl “Tlo Tpaekropun” u “IloBepHyTh” B 2
SolidWorks
Pa3pabotka kopnycoB POC u3 nuctoBoro merasnia B 2
SolidWorks
Hcnonp30BaHue CTaHIAPTHBIX KPENEKHBIX KOMIIO- 2
HeHTOB B SolidWorks
Pa3paboTka moca09HbIX MECT Ha IMEYaTHOM Ij1aTe 2
JUISI MOHTa)kKa KOHCTPYKTHUBHBIX JIEMEHTOB
[ToaroroBka komnonentoB POC nnst kypcoBoit pabo- 2
THI
Hroro 20
Hroro 3a cemectp 42
8 cemectp
6 IlpoexktupoBanue JnanoroBoe pasMenieHue 3JIEKTPOPATUO0IIEMEHTOB 4 [IK-7, 11K-
MEYaTHBIX Y3JI0B C Ha TIeYaTHOH IIaTe 6
moMoIEIO MT PydHast 1 "HTepaKTUBHAS TPACCUPOBKH MPOBOTHUKOB 2
MEYaTHBIX TIaT
ABTOMaTHYECKas TPACCUPOBKA MPOBOJIHUKOB I1€YaT- 2
HBIX TUIaT
Hroro
7 Obecrieuenne kauecTBa, | O0eceueHre KaueCTBa, HAAEKHOCTH U ONITHUMU3AIUS 4 I1K-6, ITK-
HaJIEKHOCTU U POC 7
ontumuzanus POC Wroro 4
8 Odpopmnenue W3yueHue cpeacTB aBTOMATU3UPOBAHHOTO 0hopmite- 8 I1K-6, TIK-
KOHCTPYKTOPCKOM HUS KOHCTPYKTOPCKO-TEXHOJIOTHYECKON IOKYMEHTA- 7
JOKYMEHTAIINH C 02078
oMot CAITP
omormpio C Hroro 8
Hroro 3a cemectp 20
Hroro 62

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)
He npenycmorpeno PYIIL.

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETCHIIUHU TIPE/ICTABIICHBI B
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Tabimue 9.1.

Tabmura 9.1 — Buasl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN

3 =
S i
Bunabr camocTosTensHOM & > 0O
Hassanus paznenon z " = ®opMbI KOHTPOJIS
paboTEI L s 2
X g =
> &3
o =
= S
7 cemecTp
1 Beenenue [IpopaboTka JIEKIIUOHHOTO 1 [1K-6, KoHcnekt camonoaroros-
Marepuala [K-7 ku, Onpoc Ha 3aHATHSIX,
Hroro 1 Tecr
2 OcHoBHbI€ TpUHIHUIEI U | [IpopaboTka JeKIIMOHHOTO 1 T1K-6, KoHcnexT caMonoaroros-
METOA0JIOTHS Marepuaia 1IK-7 ku, Onpoc Ha 3aHATHSIX,
npumenenus UT npu Hroro 1 Tect
npoektupoBanuu POC
3 UT nHa pa3nuyuHbIX [TpopaboTka JIEKITMOHHOTO 1 I1K-6, Koncnekrt camonoaroron-
JTanax MpoeKTUPOBAHUsA | MaTepuaia IIK-7 k1, KonTposnbHas padora,
POC OQOpPMIICHIE OTIETOB 1O 12 Onpoc Ha 3anatusx, Tect
JabopaToOpHBIM paboTam
Hroro 13
4 AromaruzupoBanHoe |[IpopabGoTka JeKIIMOHHOTO 1 [IK-6, Koncnekr camonoaroros-
MPOEKTUPOBAHNUE Marepuaia [1K-7 ku, Onpoc Ha 3aHATHSIX,
KOHCTPYKLIHH U OQOPMICHHE OTUETOR M0 20 OT(;IGT HE)r naboparopHOU
TEXHOJOTUYECKHUX T T
CXHONIOrice JabopaToOpHBIM paboTam pabote, 1ec
npoueccoB POC
Hroro 21
5 UT npoextupoBaHust [TpopaboTka JIEKITMOHHOTO [1K-6, Koncnekr camonoaroron-
netanei u cOopok Marepuaia [K-7 ku, Onpoc Ha 3aHATHUIX,
KOHCT nit P TYET 11 TOPHOM
OHCTPYKI C AH?’C ¢ OdopmieHre 0TYETOB 0 16 0 5 © E)rna6opa OPHO
MOMOIILIb abor T
OMOTIRIO nabopaTOpHBIM paboTam pabote, 1ec
Hroro 18
Hroro 3a cemectp 54
8 cemecTp
6 IIpoexktupoBanue [IpopaboTka TeKIHOHHOTO 1 [IK-6, Koncnekt camonoaroros-
TIEYATHBIX Y3J10B C Marepuaia [1K-7 ku, Onpoc Ha 3aHATHIX,
nomousro UT ObopMITEHHE OTYETOB T 30 OT(;IGT HE)r nabopaTopHOH
T T
JabopaTOpHBIM paboTam pabote, 1ec
Hroro 31
7 Obecneuenue kadecTra, | [IpopaboTka JIEKITMOHHOTO 1 [1K-6, Koncnekr camonoaroron-
HaJEXKHOCTH U Marepualia I1K-7 kH, Onpoc Ha 3aHATHX,
nTumMu3anus P TYET 1T TOPHOM
0 3an 3C OdopmieHre 0T4ETOB 0 2 0 5 © E)rna6opa OPHO
abor T
nabopaTOpHBIM paboTam pabote, 1ec
Hroro 3
8 Odopmnenue [TpopaboTka JIEKITMOHHOTO 1 [TK-6, Koncnekt camonoaroros-
KOHCTPYKTOPCKOM Marepualia [K-7 ku, Onpoc Ha 3aHATHUIX,
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JIOKYMEHTAIUH C OdopmiteHre 0TIETOB TIO 2 Otyet mo maboparopHOU
nomoinbsio CAIIP nabopaTopHbBIM paboTam pabore, Tect
Hroro 3
Hroro 3a cemectp 37
[ToaroroBka u cnava sK3a- 36 DK3aMeH
MEHa
Hroro 127

10. KypcoBoii npoekTt / KypcoBasi padora

TpynoeMKoCTh ayTUTOPHBIX 3aHATUN U GOpMUpPYEMble KOMIIETEHIIMN B paMKaX BBIMOJIHEHUS Kyp-
COBOTO IPOEKTa / KypcoBO# paboThI npencTanieHs! Tabmuue 10.1.
Tabmuua 10.1 — TpyaoeMKOCTb ayJUTOPHBIX 3aHATUN U (pOopMUpYyEMble KOMIIETEHLIMU B paMKaX BBINOJIHE -
HUsI KYPCOBOTO MPOEKTa / KypCOBOM pabOThI

8 Y =
= 2 =
3 ==
Z = 5
HanmenoBanue ayMTOPHBIX 3aHIATHI s 2 5
o E
= 2 =
e e 2
= ©
8 cemecTp

[TocTanoBka 3amaun. Bei6op anemenTHOi 0a3bl M popMHUpOBaHHE 5 [1K-6, ITK-7

6ubmmorexu komrnoHeHToB CAIIP. [IpoexTrpoBaHue ne4aTHOro

y31a. Beimonnenue pacuéros. OdopmieHre KOHCTPYKTOPCKO-TEX-

HOJIOTUYECKON JOKYMEHTALINH.

Hroro 3a cemectp 5

10.1. TembI KypCcOBBIX IPOEKTOB / KYPCOBBIX padoT

[TpumepHas TeMaTHKa KypCOBBIX IPOEKTOB / KypCOBBIX paboT:

Hcrounnk nurtanus paspsaa

YCTpOoMCTBO TOKOBOM 3aILUTHI

[TynbT ynipaBieHus IEKTPONPUBOIOB

PerynsaTop 4acToThl 31€KTpOABUTATENSA

HcToyHuK nUTaHus CTaOMIN3UPOBAHHBIN

M cToYHMK MUTaHUS KIIallaHOB

biiok nuTaHus 2JI€KTPOLIMKIIOB

N3meputens u3nydeHus

KoppexTop koadduiirieHra MOImHOCTH

N3mepurens MOAYIIsE KOMIUIEKCHOTO COIIPOTUBIICHUS LIETIEH
JIMMUpyeMbIif ICTOYHUK TUTAHUS JJI51 PUTOCBETUIIBHUKOB
Pa3paboTka 610Ka ynpaBieHUs] MOUTHBIM CBETOAMOAHBIM CBETHILHUKOM
Maker 1abopaTtopHO# yCcTaHOBKH 1O Kypcy UYP

YCeTpoicTBO 411 TEPMOTOKOBBIX UCIIBITAHUM CBETOJUOIHBIX U3ITy4eHUN
NmirynbcHbIN OJIOK TUTAHUSI YCTPOUCTB

KoHTposuiep 0eCKOMIEKTOPHOTO ABUraTesl

bnok nutanus 1uist CBETOIUAHOM JIAMITbI

Pa3paboTtka MHOrOdyHKIIMOHANTBEHOTO yeunuTens "Ipryc”
KommyTtartop nis mHorokanaibHbeix TDR-u3mepenuii
PazpaboTtka npuOOpHOI MaHeIn MOTOLMKIIA Ha 3JIEKTPOIPUBOJIE
brok ynpaBiieHust cucteMoi BOIOCHAOKESHUS

becnipoBogHOE 3apsiiHOE YCTPOUCTBO
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—  ABTOMaTHYeCKHUI BBHIKIIOUATENb OBITOBOM ammaparypsl
—  YIbTpa3BYKOBOW M3MEPHUTENh OKTAHOBOTO YUCIIa OCH3MHA
— Oxpannoe ycTpoiicTBo Ha ocHoBe GSM

11. PeiiTuHroBasi cucreMa JJisi OlIEHKHU YCIIeBAeMOCTH 00y4aroumuxcsi

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — banipHbIe OLIEHKH TSI JIEMEHTOB KOHTPOJISI

. . MaxkcuMaibHbIN
. MaxkcuMalbHbIN MaxkcumanbHbIN
DneMeHThl yueOHOit 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuoa
JESITENbHOCTH mexny 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEII ceMecTpa
7 cemecTp
Koncnekr camonoaroros- 4 4 4 12
KH
KonTponbHas paboTa 10 10 20
Onpoc Ha 3aHATUSIX 1 1 1 3
OtyeT no nabopaTopHOM 20 20 25 65
pabote
Hroro makcumym 3a nepu- 25 35 40 100
on
Hapacratomum urorom 25 60 100 100
8 cemectp
3amuTa KypcoBbIX IIPOEK- 30 30
TOB / KYpCOBBIX pabOT
Koncnekr camonoaroros- 1 1 1 3
KH
Ormpoc Ha 3aHATUAX 1 1 1
OTyer 1o KypcoBoMy 1 1 2 4
NPOEKTY / KypcoBOit pabo-
TE
OtyeT no nabopaTopHOM 10 10 10 30
pabote
Hroro makcumym 3a nepu- 13 13 44 70
on
DK3aMeH 30
Hapacratomum urorom 13 26 70 100
11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OanioB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU Mpe/ICTaBieH B Tabmune 11.2.
Tabmuma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIC TOUKH
banel Ha 1aTy KOHTPOIBHOW TOUYKHU Onenka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% o 89% ot makcuManbHOM cCyMMBI OaiioB Ha aaty KT 4
Ot 60% 10 69% OT MakcMMaIbHOM cyMMbl OaisioB Ha naty KT 3
< 60% oT MakcuManbHON cymMMbl O6aitoB Ha aaty KT 2
12
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11.3. IlepecyeTr cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymMbl OajIOB B TPAAMLIMOHHYIO U MEXIYHAapOIHYIO OLIEHKY NPEJCTAaBIEH B TabauLe
11.3.

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

Hrorosas cymma 6aisos,

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

9K3aMeH

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

4 (xopo1io) (3a4TeHO) 75 - 84 C (xopor1o)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 P ———
2 (seyROBICTBOPHTENSHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTENIHHO)

3a4TEHO)

12. Y4yeOHO-MeTOAN4YecKOe M HHGOPMALMOHHOE o0ecreyeHre JUCHMIITIHHbI

12.1. OcHoBHas JuTEpaTypa

1. OcCHOBBI TPOECKTHPOBAHUS HICKTPOHHBIX CPEACTB [DIeKTpoHHBIH pecypc]: VYueOGHoe
nocobue / B. I'. Koznos, A. A. Uepnwmmes, 0. II. Kobpun - 2012. 149 c. - Pexum noctyma:
https://edu.tusur.ru/publications/2783 (mara oopamenus: 09.07.2018).

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

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

12.2. lonosiHuTEIbHAS JIUTEPATYPA

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

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

3. Paszpabotka u opopmiieHHE KOHCTPYKTOPCKOM MTOKYMEHTAIlUU Paguo3JIeKTPOHHON anmapary-
pel: CnpaBounuk / D.T. PomansraeBa, A K. Banosa, A.C. Kymukos u np.; [Tox pen. 3.T. PomanbsraeBoii. —
M.; Paguo u cBsi3b, 1989. — 448 c. (Hanmnuune B oubamnoreke TYCVYP - 21 3k3.)

4. Pa3paboTka TEXHUYECKOIO 33JaHMs U TEXHUUYECKUX IPEUIOKEHUN Ha npoekTupoBaHue POC
[DnexkTponHBIN pecypc]: YuebHoe nmocodue 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 IEKTPOHHBIX KoMIOHEHTOB POC [DnekTpoHHbIl 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 TEXHOJIOTHHM MPOSKTUPOBAHUS PAJTHOINICKTPOHHBIX CPEICTB [DJIEKTPOH-
HBIN pecypc]: MeTtoauueckne yKazaHus 1o KypCOBOMY U JUIUIOMHOMY npoektupoBanuto / Koopus 1O. I1.
- 2012. 140 c. - Pexxum mocryma: http://edu.tusur.ru/publications/2615 (mara obpamenus: 09.07.2018).
2. HWudopmarmonnsie TexHONMOTHU MpoekTupoBanus POC [DnexTpoHHBIA pecypc]: Meronuye-
CKHE YKa3zaHUsl IO caMocTosTenbHON pabote / Kobpun 1O. II. - 2013. 9 c. - Pexum pocryna:
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http://edu.tusur.ru/publications/2946 (nara o6pamienus: 09.07.2018).

3. Altium Designer. SolidWorks. Yacte 1. Pa3zpaboTrka snemeHTHOUN 0a3bl [DIEKTPOHHBIN pe-
cypc]: COOpHHMK MpakTUYECKUX 33aJaHUN MO MPOEKTHPOBaHUIO MevyaTHbIX y310B POC / Ozepkun . B. -
2012. 66 c. - Pexxum noctyna: http://edu.tusur.ru/publications/1556 (mata o6pamenus: 09.07.2018).

4. Altium Designer. SolidWorks. Yactp 2. CxeMOTeXHUUECKOE MPOESKTUPOBAHHUE [ DIEKTPOHHBIN
pecypc]: COOpHUK MPAKTHIECKUX 3aIaHUI TI0 MMPOEKTUPOBaHUIO revaTHbIX y310B POC / O3epkun 1. B. -
2012. 50 c. - Pexxum nocrtyma: http://edu.tusur.ru/publications/1554 (nara obpamenus: 09.07.2018).

5. Altium Designer. SolidWorks. Yacte 3. Tomonornyeckoe MpOEKTUPOBAHHE [IIEKTPOHHBIN
pecypc]: COOpHHMK MpaKTHUECKUX 3alaHUH 10 MPOEKTUPOBaHMIO 1eyaTHbIX y310B POC / O3epkun /. B. -
2012. 95 c. - Pexxum pocryna: http://edu.tusur.ru/publications/1558 (mata o6pamenus: 09.07.2018).

6. 3HAKOMCTBO C CHUCTEMOM aBTOMATM3MPOBAHHOIO IMPOEKTHpOBaHMs mneyatHelx muaT P-CAD
[DnexkTpoHHBIN pecypc]: MeToaudeckre ykazanus K jlabopaTtopHoil padote o auctuiinae « adopma-
IIMOHHBIE TexHoJoruu mnpoektupoanusi POC» / Kobpun FO. II. - 2012. 28 c. - Pexxum pocryna:
http://edu.tusur.ru/publications/2614 (mara obpamienus: 09.07.2018).

7. Opranuzauus u BeneHue 6udamorek paanosiemenToB B P-CAD [DnexTponHslii pecypc]: Me-
TOIMYECKHUE yKa3zaHus K jJabopaTtopHoi pabote mo aucuuiinHe « M HpopManroHHble TEXHOIOTHH MPOeK-
tupoBanus POCy / Kobpun HO. I1. - 2012. 31 c. - Pexxum noctyna: http://edu.tusur.ru/publications/2612
(mara obpamenus: 09.07.2018).

8. Cozmanue yCIOBHBIX TpadudecKkux 0003HadeHU paanodaeMeHToB B P-CAD [DnekTpoHHbII
pecypc]: Metoaudeckre ykazanus K JjabopaTopHoOi padore no auciuiuinHe «HpopmalmonHbie TEXHO -
gorun mpoektupoBanus POC» / Kobpun 0. II. - 2012. 60 c. - Pexum pocryna:
http://edu.tusur.ru/publications/2611 (nata o6pamenus: 09.07.2018).

9. Pa3paboTka moCaJOYHBIX MECT Ul MOHTa)kKa KOHCTPYKTUBHBIX 3JIEMEHTOB Ha IEYaTHOM IIaTe
B P-CAD [OnextpoHHbIi pecypc|: Meroanueckue yka3zaHus K J1abOpaTopHOH paboTe MO JUCIHMIUINHE
«Mupopmarmonnsie TexHonoruu npoektuposanus POCy» / Kobpun 0. I1. - 2012. 83 c. - Pexxum nocry-
na: http://edu.tusur.ru/publications/2610 (mata o6pamenus: 09.07.2018).

10. ®opmupoBanue kommnoneHToB POC ¢ momomrpio aucneryepa 6ubmuorexk P-CAD Library
Executive [DnexTponHbIl pecypc]: Meroauueckue ykazaHus K Ja0OpaTOpHOM paboTe MO JUCIUTIIIMHE
«Mupopmarmonnsie TexHonoruu npoektupoanus POCy» / Kobpun 0. I1. - 2012. 35 c. - Pexxum nocty-
na: http://edu.tusur.ru/publications/2609 (nata obpamenus: 09.07.2018).

11. Co3znaHue 3JeKTpUUECKHUX cxeM rpaduueckuM pegakropom P-CAD Schematic [DnexTpoHHBIH
pecypc]: Metoaudeckre ykazanus K JjabopaTopHoOi padore no auciuiuinHe «HpopmalmonHbie TEXHO -
gorun npoektupoBanus PIC» / Kobpun 0. II. - 2012. 46 c. - Pexum pocryna:
http://edu.tusur.ru/publications/2608 (mara obpamenus: 09.07.2018).

12. Jlmanorosoe pa3melieHue aekrpopaanodieMenTos B P-CAD [OnexTponHslii pecypc]: Meto-
TUYECKUE yKa3zaHus K jabopaTopHoit paboTe no nucuuruinie «HpopMamoHHbIe TEXHOIOTUU MTPOEKTH -
poBanus POCy» / Kobpun 1O. I1. - 2012. 48 c. - Pexxum moctyna: http://edu.tusur.ru/publications/2607
(mara obpamienus: 09.07.2018).

13. PyyHas u MHTepakTHBHas TPACCUPOBKHU MPOBOJHHUKOB IedaTHbIX miaT B P-CAD [Onekrpon-
HBII pecypc]: Meroauueckue yka3zaHus K JraboparopHoi paborte mo mucturuHe «MHbopManrnoHHbIE
TexHojoruu mpoektupoBanuss POC» / Kobpun 0. II. - 2012. 51 c. - Pexum pocryna:
http://edu.tusur.ru/publications/2606 (mara obpamenus: 09.07.2018).

14. ABromarmueckas TpacCUpOBKa NMPOBOAHMKOB meuyaTHbIX Iiar B P-CAD [OnextponHslil pe-
cypc]: Metoauueckue yka3aHus K jgabopaTopHoii pabote mo aucuuruimae «HbopMalroHHbIE TEXHOIIO-
run  npoektupoBanuss POC» / Kobpun 0. II. - 2012. 36 c. - Pexum pocryna:
http://edu.tusur.ru/publications/2605 (mara obpamenus: 09.07.2018).

15. OcCHOBBI prOHOMUKH M JU3aiiHA PaJUO3IEKTPOHHBIX CPEICTB OBITOBOTO Ha3HAueHHsA [Dnek-
TpoHHBI pecypc]: YueOHoe mocobme / KommakoB A. K. - 2012. 200 c. - Pexum npocryna:
http://edu.tusur.ru/publications/1112 (nata oOpamenus: 09.07.2018).

16. Pacder TONUIMHBI BJIAro3alllUTHBIX MOKpbITHN Aetaneid POC [DnexkTpoHHbIN pecypc]: Merto-
JTUYECKOe TTocoOue [Tl BBIMOIHEHUs pakTruyeckoro 3anatus / Kornakos A. K. - 2012. 11 c. - Pexxum no-
cryma: http://edu.tusur.ru/publications/1040 (gara oopamenus: 09.07.2018).

17. Pacuet cobcTBeHHOM yacTOThl TIedyaTHoro y3na POC [DnekTpoHHbIH pecypc]: Meroaudeckoe
nmocobue sl BRIMOMHEHUS mpakTrdeckoro 3anatus / KonmakoB A. K. - 2012. 4 c¢. - Pexxum ngoctyma:
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http://edu.tusur.ru/publications/1043 (nara o6pamienus: 09.07.2018).

18. Be16op u pacuet cuctembl amopTu3anuu 6jgoka POC [DnexkTponHbiit pecypc]: MeTtoauueckoe
nocobue Ui BBINONIHEHUs npaktudeckoro 3ansatus / KongakoB A. K. - 2012. 11 c. - Pexxum nocrtyma:
http://edu.tusur.ru/publications/1045 (mara obpamenus: 09.07.2018).

19. Pacuér TeroBoro pexxuma 61o0ka POC [DnexTponHsIil pecypc]: MeTonuueckoe mocodue ajst
BBITIOJIHEHUsT TipakTuueckoro 3ansatus / KommakoB A. K. - 2012. 8 c¢. - Pexum pgoctyma:
http://edu.tusur.ru/publications/1044 (nara o6pamienus: 09.07.2018).

20. OmpeneneHne mMaccorabapuTHBIX TOKa3aTene KOHCTpYKIuu Onoka POC [DnexkTpoHHBIN pe-
cypc]: Meromuueckoe mocoOue st BRIOTHEeHHsI pakTudeckoro 3ansatus / KongakoB A. K. - 2012. 6 c. -
Pexxum noctyma: http://edu.tusur.ru/publications/1046 (mara obpamenus: 09.07.2018).

21. XymoXeCTBEHHO — KOHCTPYKTOpPCKas pa3paboTKa IHWIEBON IMaHeTN pPagruodIeKTPOHHOTO
yCTpOHCTBa [ DNEKTPOHHBIN pecypc]: MeToaudyeckoe mocoOre 1Mo BBITTOJIHEHUIO TTPAKTUYECKOTO 3aHATHS /
KonmakoB A. K. - 2009. 19 c. - Pexum moctyna: http://edu.tusur.ru/publications/1175 (mara oOpamieHwus:
09.07.2018).

22. OcHOBHI JM3aifHa ¥ KOMIO3UIIMH B TEXHUKE [DIEKTPOHHBIA pecypc]: YueOHOoe mocobue /
KonmakoB A. K. - 2012. 97 c. - Pexxum npoctyma: http://edu.tusur.ru/publications/1270 (naTa oOpameHus:
09.07.2018).

23. 3nakomctBO ¢ CAIIP Altium Designer [DnexkTpoHHBIH pecypc]|: MeTomuvyeckue ykazaHus K
naboparopHoir  pabore / FO. II. Kobpun - 2018. 23 c¢. - Pexum pgocryna:
https://edu.tusur.ru/publications/7905 (nara obpamenus: 09.07.2018).

24. Opranmsanus u BeaeHue oubmmoTek B Altium Designer [DnexTpoHHBIN pecypc]: Meroaude-
CKHe YyKa3zaHus K JabopatopHoit pabore / FO. II. Kobpun - 2018. 28 c¢. - Pexum npocryma:
https://edu.tusur.ru/publications/7903 (nata obpamenus: 09.07.2018).

25. ®opMupoBaHHUE AIEMEHTHOW 0asbl MpoekTa rnedatHoro y3ina POC [DnekTpoHHBIA pecypc]:
Metonnueckue ykazanusi k jgaboparopHoii padote / 0. I1. Koopur - 2018. 25 c. - Pexxum mgocryna:
https://edu.tusur.ru/publications/7967 (nara oopamenus: 09.07.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeTOIMUEeCKUE MaTepHralibl Il CAMOCTOSITENIbHOM U ayAUTOPHOM paboOThl 00ydaroluxcs
U3 YMCIIa JIML] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIHMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMALTIH.

JL1s1 1ML ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM cJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU opme.

JI1s1 M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOIO TIOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccunonabHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIIPABOYHBIC CHCTEMbI
1. Ba3bl naHHBIX, 1OCTYI K KOTOpbIM odopmieH Oubnuorekoit TYCYPa B Tekymiuit MOMEHT Bpe-
MeHH. CITUCOK JJOCTYIHBIX 0a3 JaHHBIX CM. O ccbuike: https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TeXHMYECKOE 00ecneyeHre JUCHUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
obecneuenue

13.1. O6uue TpedGOBaHUA K MATEPHAJBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00eCIie4YeHHI0
AUCHUIIIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOrPaMMHOe olecriedeHne J1JIs JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHAWBUYaTbHBIX KOHCYJAbTALIUH, TE-
KYIIIETO KOHTPOJISI U MPOMEKYTOYHOW aTTECTAI[UU HCIIONIB3YEeTCs yueOHas ayTuTOPHUsS ¢ KOJTMYECTBOM TIO-
CaZIoYHBIX MecT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MMeroTes
JIEMOHCTPAIOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYHBAIOIINE TEMATHUSCKHIE I~
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JIIOCTpAlUU 110 JICKIHMOHHBIM pa3jciiaM AUCHUILIAHBI.

13.1.2. MaTepuaabHO-TEXHHYECKOE U MPOrpaMMHOe odecrieyeHue s JJa0opaTopHbIX padoT

Jlaboparopusi aBTOMaTU3UPOBAHHOTO MpoekThpoBanus / Jlaboparopus ['TIO

yueOHas ayIuTOPHs JUIS IPOBEICHUS 3aHATUH JICKIIMOHHOTO TUIIA, YIeOHAs ayIUTOPHS JUTSI IIPOBE-
JIEHUS 3aHATUI MPAKTUYECKOTO THIIA, y4eOHast ayIuTOPUS AJisl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yueOHast aymuTOpus JJIsl IPOBEIEHHS 3aHSITUH CEMHHAPCKOTO TUTIA, TOMEIICHUE ISl KypCOBOTO MTPOEKTH -
poBaHUs (BBIMOJHEHUSI KYPCOBBIX padoT), MOMEIIEHUE ISl IPOBEACHUS TPYIIOBBIX U WHAUBUAYAIbHBIX
KOHCYJIBTAIlMi, TOMEIIEHUE JJIsl POBEACHUS TEKYIIETO KOHTPOJIST U TIPOMEKYTOYHOM aTTeCTAllUH, TOMe-
[ICHHE U CAMOCTOSTENBHON paboThI

634050, Tomckast o6mactb, 1. Tomck, Jleanna npocmnexr, a. 40, 403 ay.

Onucanue uMerouierocs 000pya0BaHuUs:

- Cepgep Ha 0aze kommberoTepa Intel Pentium;

- PaGoune crannuu Ha 6a3ze kommnbrotepa Intel Core (12 mit.);

- MapkepHas nocka;

- DKpaH I IPOEKTOpa Ha MOJCTABKE,

- Mynbstumenuiineiii mpoexrop TOSHIBA;

- Tenesuzop-monutop SAMSUNG;

- Kommnekr cneunanuzupoBaHnHol yueOHOI mebenu;

- PaGouee mecTo mpermnoaBares.

[IporpamMmMHoOe obecrieueHue:

- 7-Zip

— ANSYS AIM Student

— Acrobat Reader

— Altium Designer

— Google Chrome

— MicroCAP

— Microsoft Office

— Microsoft Windows

— Mozilla Firefox

— OpenOffice

13.1.3. MarepuaJibHO-TEXHHYECKOE H MIPOrPaMMHoOe o0ecredyeHne JJIs1 CaMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTONB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast o6macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuma, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHHS:

- yueOHast MmeOerb;

- koMnbroTepsl kKi1acca He Hke [IDBM INTEL Celeron D336 2.8 T11. - 5 wiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneYnBaloT IOCTYI B AJICKTPOHHYIO WH-
(opMamoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.
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13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VISl JIMI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

OcBoeHUE MUCLUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSI U WHBAIUJIAMU
OCYIIECTBIISIETCA C UCTIOJIB30BAaHUEM CPEICTB 00yUEHHs OOILIEro U CIelnaIbHOTO Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ OOYUAIONMIUMUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI MTPETIoiaBaHus il 00YJatOLTHXCsI
C MHBAJIMTHOCTBIO, TOPTATUBHON MHIYKIIMOHHOW CHCTEMBI. Y4eOHas aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecs: ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATUAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara HCIOJb-
3YIOTCSl aIbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpUeMa/Tiepe-
Jnaud yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

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

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA

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

a) npoOieMa CUHTE3a

b) nmpoGiema aHanmza

2) K kakoii nmpoOiemMe OTHOCUTCS BBIOOp UMciia YPOBHEW U MOJCUCTEM (MepapXusi CUCTEMBI)?

a) mpobjeMa CHHTe3a

b) nmpoGnema aHanmza

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

a) 00CITY>KUBAIOIINE OJCUCTEMbI

b) MpOEKTUPYIOIIHE MOACUCTEMBI

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

a) 00CITY>)KUBAIOIINE MOJCUCTEMbI

b) MpOEKTUPYIOIIHE MOACUCTEMBI

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

a) 00CITY>KUBAIOIINE MOJCUCTEMbI

b) MpOEKTUPYIOIIHE MOACUCTEMBI

6) Kakyto mammHHyI0 rpaduky cieayeT HCIOJIb30BaTh JJIS pEIIeHHs 3aJad MPOEKTUPOBAHUS
KOHCTPYKIIHH?

a) MHTEPAKTUBHYIO MAITMHHYIO TpaduKy

b) nmakeTHy10 00paboTKy rpaduueckoil HHPpopMauu

7) Kakas rpaduueckas cuctema JI0JbDKHA HCHOJIB30BATHCS JJIsI O(POPMIICHUSI TEXHUYECKOH JIOKY-
MeHTanuu?

a) CHelHaIu3upOBaHHbIe TpadUuecKue CHCTEMbI

b) cuctemsbl 0011IeTO HA3HAYEHUS

8) Kaxas rpaduueckas cucrema J10JbKHA UCHIONIB30BaThCs Ui 0pOpMIIEHHS rpaUIeCcKUX 3aBUCH -
mocten POC?

a) CreluaIn3upoBaHHbIe rpadUuecKue CHCTEMbI
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b) crucTembl 001Iero Ha3HAUCHUS

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

a) BHEJPEHHE CYIIECTBYIOIIETO MPOTPAMMHOTO 00€CTICUCHHUS

b) mocTpoeHue MaTeMaTUYECKUX MOJIETICH

) pa3paboTKa COOTBETCTBYIOIIUX MPOTPAMM

d) pa3paboTka aaropuT™MOB

10) Kakne moaxoapl HEOOXOMMMBI I PEIICHUS 3a/1ad Pa3MEIICHUS AJIEMEHTOB AJICKTPUUECKON
CXEMBI T0CJIE TOT0, KaK 33aJauya KOMIIOHOBKH YK€ peleHa’?

a) BHEJPCHHE CYIIECTBYIOIIETO MPOTPAMMHOT0 00€CTICUCHUS

b) pa3zpaboTka anropuTMoB

C) MOCTPOEHUE MaTeMaTHYECKUX MoJieiei

d) pazpaboTka COOTBETCTBYIOIIMX MPOTPaMM

11) B pe3synbTaTe npoBeneHUs] HAyYHO-MCCIEA0BAaTeIbCKUX pabOT co3aHa JOKYMEHTAlus IS pe-
IICHUS 33/1a4u TpaccupoBKH. K Kakoli crucTeMe OTHOCUTCS MOTyYeHHAs TOKyMEHTalus?

a) SCM-cucrema (ympapJIeHHE IIETIOYKAMHU TTOCTABOK)

b) PDM-cuctema (ynpasieHue NPOSKTHBIMU TaHHBIMH )

¢) CAD-cuctema (KOHCTPYKTOPCKOE MPOSKTUPOBAHUE)

d) CAM-cuctema (TeXHOIOTHYECKAs! TOJrOTOBKA IPOU3BOJICTBA)

e) CAE-cucrema (pyHKIITMOHAIBHOE MMPOEKTHPOBAHUE)

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

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

b) "uHdopmanus ecTb BCe CBEACHUS, ABISIOMINECS 00BEKTOM XpaHEHHMS, Tepeladul U mpeodpaso-
BaHUA"

¢) "uHdopmanus ABIIETCS OJHON U3 (PyHIAMEHTAIBHBIX CYLTHOCTEH OKpyXaromero Hac Mupa" 4,
"uHpopMaIus ABIACTCS OJHUM M3 OCHOBHBIX YHUBEPCATIBHBIX CBOMCTB MaTepuu"

d) "undopmanus ecTb OTpaskeHHE peaabHOro Mupa"

13) Kakue nepudepuiinpie ycTpoicTBa HEOOXOMUMBI IS POSKTUPOBAHUS OJTHOCIIOWHBIX IeYaT-
HBIX TU1aT?

a) rpaduuecKuii mporeccop

b) rpapuueckas PC

¢) rpaduyYeCcKHe aanTephl

14) Kakue nepudepuiinpie yCcTpoiicTBa HEOOXOIUMBI JUIsl TPOSKTUPOBAHUS KapKaCHBIX TpEXMep-
HBIX H300paKeHHI?

a) rpapuueckas PC

b) rpaduueckue axanteps

¢) rpaduueckuii mpoieccop

15) Kakoit Bug n3o00pakeHuit HeoOXoauM Jj1st OpOpMIICHUS YePTEKEH ?

a) BBICOKOKAYeCTBEHHbIE YepHO-0eTIble H300paKeHUs

b) nBeTHBIC WK ABYMEPHBIC H300paKEHUS

C) MPOEKIUS TPEXMEPHBIX H300paKeHUH ¢ 3aKpallliBaHHEM OBEPXHOCTEH

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

€) KapKacHble TPEXMEpHbIE MPOEKIMU KOHCTPYKTOPCKUX YepTEKel ICKU30B C yAajleHUueM u 0e3
yIQJICHUS] HEBUANMBIX TUHUI

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

a) co3nanne HOBbIX POC

b) cymecTBeHHas MOJCPHU3AIIHS

C) YacTUYHas MojiepHu3aIus cymectBytomeid POC

17) Pemenne kakoit 3agaun npoektupoBanusi POC nmorpeOyeTcst mocie BHECEHUs CYIIECTBEHHBIX
W3MEHEHHUI B KOHCTPYKIIHIO pubopa?
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a) coznanue HoBeIX POC

b) cymiecTBeHHass MOJCPHUA3AIUS

C) YacTU4Has MojiepHu3alus cymectBytomeid POC

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

€) YacTh4yHas MojepHu3aIus cymectBytomeid POC

f) cozmanue HoBbIX POC

g) cyllecTBEeHHasi MOAECpHU3aLUs

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

1. cpeacTBO aBTOMaTH3AIMH TPOSKTUPOBAHUS

2. cucrema JIeITeIbHOCTH JIF0/ICH 110 MPOESKTUPOBAHUIO OOBEKTOB

19) BubpoycToiuuBOCTS - 3TO:

a) 1. cnocoOHOCTh KOHCTPYKIIMKA HOPMAJIbHO (DYHKIIMOHUPOBATh B YCIOBUSAX BO3JeicTBUA BHOpa-
U1

b) 2. ciocoOHOCTh KOHCTPYKIIMH MPOTUBOICHCTBOBATh M YCTPAHITh BUOPAIIUIO

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

20) BuGponpouHOCTS - 3TO:

a) 1. cmocoOHOCTh KOHCTPYKITUH BBIICPKUBATH BUOPAITHIO

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

¢) 3. crmocoOHOCTh KOHCTPYKITUU TIPOTUBOCTOSITH Pa3pyIIaroIeMy BO3JICHCTBUIO BUOpaAIIUn

21) I'asibBaHOXUMUYECKUN METOA MPUMEHSIETCS JUISL:

a) 1, mony4eHus nepexoAHbIX OTBEPCTHH B MEYATHBIX IIaTax

b) 2, moydeHus METaUTM3UPOBAHHBIX OTBEPCTUH B MIEUATHBIX TIaTaX

) 3, OJIy4eHHs OTBEPCTUI C 36HKOBKON

22) JIBycTOpOHHME I€YaTHBIE IJ1aThl PEKOMEHAYETCS UCIOIb30BaTh JJIS:

a) 1. cBepXOBICTPOACUCTBYIOMIUX CUCTEM

b) 2. co3maHus YaCTUYHOTO FKPAHUPOBAHUS JTMHUU

¢) 3, hbopMupoBaHUE TUHUH CBS3H BHICOKOTO Ka4eCTBa

23) KoHCTpyKIIMYM NIEYaTaroT MJ1aThl ONIPEAEIIAIOTCS:

a) 1, TeXHOJIOTHEH ee U3TOTOBJICHHUS

b) 2, ee Tomoyoruei

¢) 3, TpaccupOBKOH

24) Mexanu3m paboThl MATHUTOCTATUYECKOTO DKPaHA:

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

b) 2. 3aKro4aeTcs B IIYHTHPOBAHUH CUJIOBBIX JTUHUI MarHUTHOTO TIOJIS

¢) 3. 3aKiIrovaeTcs B IIYHTUPOBAHUH MApa3sUTHBIX CBS3EH

25) MHorocnoiHple Ne4aTHbIE IUIaThl PEKOMEHAYETCS MCIIOJIb30BATh JIJIS:

a) 1, OBICTPOICHCTBYIONTUX M CBEPXOBICTPOCHCTBYIOIINX YCTPOUCTB

b) 2, OBICTPOJCHCTBYIONINX YCTPOICTB

¢) 3, moKanu3aus 3JIeKTPOMArHUTHOTO OIS

26) OneHka KOHCTPYKIMH anmaparypsl - 3TO:

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

b) 2. nensiii HaboOp MapamMeTpoB, IPU KOTOPOM JOOBIBAIOTCS] ONTUMAJIbHbIE PEIICHUS

¢) 3, mony4eHue 3aJaHHOTO 3HaYEeHUsI ONTUMHU3ALNH

27) OcHOBHOE TpeOOBaHUE K DKPaHY:

a) 1. MakcuManpHas TONIIUHA

b) 2. MakcuMabHas POBOUMOCTD

¢) 3. makcumainbHas 3QPEKTUBHOCTD

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

a) 4eThbIpe

b) nsaTh

C) IIeCTh

d) cemp
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29) O1HOCTOPOHHUE MEYaTHBIE IJIAThl PEKOMEHYETCsl UCII0Ib30BaTh JUIS:

a) popMHUpOBaHUE KAaY€CTBEHHBIX JTUHUHN CBS3H

b) popmupoBanue TUHUH CBSI3U

C) CBEPXOBICTPOICHCTBYIOITUX CUCTEM

30) [TaccuBHBIE KOMIOHEHTHI JUIsI TIOBEPXHOCTHOTO MOHTAaKa M3TOTABIUBAIOTCA B ABYX MoAU(DU-
Kalusx:

a) B BUJIC IWUIMHJPA U B BUJC YUTIa

b) KopmycHbIE U OECKOPITyCHBIC

C) C aKCHATBHBIMU U PaJHaIbHBIMH BBIBOJIAMU

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

a) 100 mm

b) 350 Mm

¢) 6onee 350 MM

32) PazpaboTka KpuTepHueB KOHCTPYKIMH (YOPMHUPYETCS H3:

a) MapameTpoB, M0 KOTOPHIM BEAETCS OLIEHKA KOHCTPYKLIUN

b) 3a71a4 ONTUMHU3ALHH

C) pelIeHus 3a/1a4 JOCTHKEHHS] MUHUMHU3AllMK 3HAYSHUS TapaMeTpOB

33) Tepmun «BepuduKaLus) 03HAYACT:

a) MOCTPOEHHUE TIOJTHON MOJIENIN KOHCTPYKIIMU

b) KOHCTPYKTOpPCKasi peaan3anus CXeMbl

C) yCcTaHOBJIEeHHE PabOTOCTIOCOOHOCTH

34) Toronoruueckoe MPOEKTUPOBAHUE PACCMAaTPUBACTCS KaK KOMIUIEKC BOIIPOCOB:

a) CUHTE3 KOHCTPYKIIMH - UHTEPAKTUBHAS ONTUMU3ALMS - JOKYMEHTALIHS

b) KOpPEeKTHUPOBKA PEIICHU - BepUPHUKALNSA - CEPTUDUKAIIHS

C) MPOEKTUPOBAHHE - U3TOTOBJICHHUE - KOHTPOJIb

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

a) pa3OueHue - pa3MeIleHUe - TPACCUPOBKa

b) cxema - KOMIIOHOBKA - TPACCHPOBKA

C) Teopus - KPUTEPHUH - 3a]1a4u

36) Ha kakom stamne npoektupoBanus POC HEoOX0omuMo perieHne 3a1a9i ONTUMHU3AIUN POBOI-
HBIX ¥ IIEYATHBIX COCTUHEHUI?

a) GyHKITMOHAIHHOE MPOEKTUPOBAHUE

b) cucreMoTeXHUYECKOE MTPOEKTUPOBAHNE

C) TEXHOJIOTMYecKast MOAr0TOBKA MPOU3BOJICTBA

d) KOHCTPYKTOpPCKOE MPOEKTUPOBAHHUE

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

a) TEXHOJIOTMYecKasl MOAr0TOBKA MPOU3BOJICTBA

b) cucreMoTeXHUYECKOE MTPOEKTUPOBAHNE

¢) GYyHKITMOHATBHOE MMPOEKTUPOBAHUE

d) KOHCTPYKTOpPCKOE MPOEKTUPOBAHHUE

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

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

b) paGounii mpoexT

C) HAay4HO-HCCIIe0BaTeIbCcKast paboTa

d) TeXHUYECKU TTPOCKT

€) TEXHHYECKOE 3aJ[aHre Ha MIPOEKTHPYEMbI OOBEKT

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

a) TEXHUYECKHUH MPOEKT
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b) pabounii mpoexT

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

d) TexHuveckoe 3aaHNE HA MPOEKTUPYEMbI OOBEKT

€) Hay4HO-HCCIIeIoBaTeIbCcKast pabora

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

a) TEXHUYECKOE 3aJ[aHNe Ha MIPOEKTHPYEMbI OOBEKT

b) paGounii mpoexT

C) TEXHUUYECKHUH ITPOEKT

d) TeXHOJIOTHS U3TOTOBJICHUS U UCIIBITAHUS CIIPOCKTUPOBAHHOTO 0OBEKTA (OMBITHOTO 00pa3Iia Win
NapTHH), BHECEHUS! KOPPEKIUH (TIPU HEOOXOMMOCTH)

€) Hay49HO-HCCIIeI0BaTeIbCKast paboTa

41) Ha xakom stane npoektupoBanusi POC onpenenstorcss IpUHIMIIEI €€ paboThI?

a) GyHKIITMOHAIHHOE MPOEKTUPOBAHUE

b) cucreMoTeXHUYECKOE MTPOEKTUPOBAHNE

C) TEXHOJIOTMYecKast MOAr0TOBKa MMPOU3BOJICTBA

d) KOHCTPYKTOpPCKOE MPOEKTUPOBAHHE

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

a) 9CKU3HOE MPOEKTUPOBAHUE

b) npeaBapuTeIbHOE MPOSKTUPOBAHHE

C) TEXHUYECKOE NMPOCKTHUPOBAHHE

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

a) TEXHUYECKOE MIPOEKTUPOBAHNE

b) 3cKU3HOE MTPOCKTUPOBAHKE

C) MpeaBapUTEIbHOE POCKTUPOBAHHE

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

a) MpeIBapUTENIbHOE MMPOSKTUPOBAHHE

b) SCKH3HOE POEKTUPOBAHUE

C) TEXHUYECKOE MPOCKTHUPOBAHHE

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

a) PDM-cuctema (ynpaBieHHe IPOESKTHBIMH JTAHHBIMH)

b) SCM-cucrema (ymnpaieHHe 1IEMOYKaMH TTOCTaBOK)

¢) CAE-cucrema ((pyHKIIMOHAIBHOE TPOSKTUPOBAHNUE)

d) CAD-cucrema (KOHCTPYKTOPCKOE IMTPOCKTUPOBAHKE)

e) CAM-cucrema (TEXHOJIOTHYECKAs MOATOTOBKA MPOU3BOJICTBA)

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

a) arperupoBaHue

b) abcTpakius

C) JCKOMIO3UIIHS

47) DneKTpoMarHuTHasi COBMECTUMOCTb - 9TO:

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

b) criocoOHOCTH ammaparypbl YBEIUUHUBATh UyBCTBUTEIBHOCTh IIPU BO3ACHCTBUM PA3IUYHBIX IM0-
nen

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

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI
1) ABromarusupoBaHHoe mnpoekTupoBaHue (All), kak TEXHOJOrHs MPOEKTHO-KOHCTPYKTOPCKON
nestenbHocTU. [enu AL
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2) Onpenenenune nousitus CAIIP.

3) Knaccudukarnus CAIIP. 3agaun, pemaeMbie Ha OCHOBE KJIaCCU(UKAIINH.

4) Knaccugukanuonusie npuzHaku u rpymmnsl CAITP.

5) Obmras xapakTeprucTUKa Ipolecca aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUSI.

6) CtpykTypa npouecca aBTOMaTU3MpOBaHHOIO IPOEKTUPOBAHUS, €TI0 IPUHIUINAIBHBIE CBONCTBA
- HePapXUYHOCTh, UTEPALIMOHHOCTb, aJIbTEPHATUBHOCTD.

7) ®ynkuuonansHble coctaisone CAIIP - npoekTupyromye u 00CTyKUBAIOIIUE TOICHCTEMBI.

8) Bunpr o6ecrieuenust CAIIP. 'opu3oHTanbHbIC U BepTUKAIbHBIE ccTeMHBIC cBsizu B CAIIP.

9) CucteMHBIH MOIXO0/ K aBTOMATH3AIMU IPOEKTHO-KOHCTPYKTOpCKUX padoT. Cesa3p CAIIP ¢ cu-
CTeMaMHU aBTOMAaTU3aIuu Apyrux BunoB. aterpupoBanusie (komruiekcHbie) CAITP.

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

11) CAIIP u ux mecto cpenu npyrux cuctem. Pasnosuanoctu CAIIP. Bunbr o6ecnieuenust CAITP.
ITpumeprr CAIIP.

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

13) DnekrponHas (6e30ymakHas) (hopMa BBEACHUS KOHCTPYKTOPCKO-TEXHOJIOTHUECKON TOKYMEH-
TalUu.

14) CALS — TexHonorun nH(GOpPMAIIMOHHON MOAIEPKKH KU3ZHEHHOTO LuKiIa nzaenuii POC.

15) Texunueckoe obecrnieuenue CAIIP. Ananu3 TpeOoBaHWN K KOMIUIEKCY TEXHHMUECKUX CPEJICTB
(KTC).

16) Ctpykrypa texaudeckoro ooecneuenuss CAIIP. Texunueckue cpeacTBa. MammHHbIE HOCUTE-
1 uH(OpPMAIIUH, BUIBI KAHATIOB CBS3H, CPEJCTBA BHIYMCIUTEILHON TeXHUKH. [IOHATHS KITUEHT-cepBepa,
daitn-cepBepa, cepBepa 0a3 JaHHBIX, cepBepa MPUIOKEHH, KOMMYTAIlMOHHOTO CEpBEpa, CIEHUATU3UPO-
BaHHOT'O CepBepa.

17) CnetmanuzupoBanabie KTC CAIIP - aBTroMaTtuzupoBaHHbIe paboune MecTa.

18) Komnsrotepusie cetu B CAIIP.

19) O6ecnevenus 6e30mMacHOCTH UHPOPMAITMOHHBIX TEXHOIOTHI TipoekTrpoBanus POC.

20) YcrpoiicTBa BeiBOa TeKcTOBOM fokyMeHTauuu B CAIIP - neuatatomue ycrpoiictsa (ITY).

21) YcrpoiicTBa BeiBoaa rpadudeckoit nHpopmanuu B CAIIP - rpadonocTpoutenu u KOOpAUHATO-
rpadpl BEKTOPHOT'O TUTIA.

22) YcrpoiicTBa BeiBoAa rpadudeckoit nHpopmanuu B CAIIP - rpadonocTpoutenu u KOOpAUHATO-
rpadsl pacTpOBOrO THIIA.

23) YcrpotictBa BBOMa rpaduueckoi nadopmaruu B CAIIP - kogupoBmyku rpadudeckoit nHdoOp-
marmu. Kinaccudukanus. [Totpedurenbekre XapakKTepUCTUKH.

24) Ycrpoiictea 3D-nipototuniupoBanust (3D-npuntepsr) B CAITP POC.

25) dynaknuonansHas cxema CAIIP Ha ypoBHE mporpaMMHOro, HH(GOPMALIMOHHOTO U JIMHTBUCTH -
YyecKoro o0ecrnedeHusl.

26) Cocta nporpammuoro odecnieuenust CAIIP.

27) CoctaB nHGOPMAIIMOHHOTO U JIMHTBUCTUYECKOoro obecrieueHust CAITP.

28) Tunossie npouecchl npoektupoBanusi B CAIIP moAroToBUTENbHOTO0, OCHOBHOTO U 3aKJIIOUM -
TEJIHHOTO 3TAIOB.

29) CocraB u ctpyktypa cucreM PCAD u Altium Designer.

30) Opranmzanusi oneparioHHONW cpeapl B rpaduyeckux pemakropax cucteM PCAD u Altium
Designer.

31) Anroput™m pabotsl ¢ CAIIP cxemorexunuka POC.

32) AnroputMm pabotsl ¢ CAIIP konctpykropa POC.

33) Anroput™m pabotel ¢ CAIIP Texnomnora POC.

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

35) Crpykrypa Oubmmoreunoro omucanuss YI'O kommoneHTta B cuctemax PCAD u Altium
Designer.

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

37) Pabota ¢ 6ubnamoreunsiMu komrnoHeHTamu B cucteMax PCAD u Altium Designer. O6mue cBe-
JIEHUs, TIOPSITIOK PaOOTHI.
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38) CrpykTypa onucanust KoHCTpyKTHBa B cucteMax PCAD u Altium Designer.

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

40) [Ipouenypsl pa3MeIeHUs U yAy4IIeHUs] pa3MenieHus: KomrnoHeHToB Ha [1I1.

41) Pyuynas u uHTEpaKTUBHAS TpaccupoBka coeauHeHuit B cuctemax PCAD u Altium Designer.
42) Apromarnyeckas mporenypa TpaccupoBku B cucremax PCAD u Altium Designer.

14.1.3. Bonpocbl Ha caMONIOATOTOBKY

Pa3zpaboTka 3eMeHTHOM Oa3bl

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

2. B cpene Altium Designer pa3zpaborats 4 cexuuu YI'O U TOMONIOTrHYECKOE MOCATOYHOE MECTO
s Mukpocxembl K5111TY2 6K0.348.149 TVY. Britounth pa3paboTky B cocTaB OMOMMOTEKH «YueOHast
oubnuoTexay.

3. B cpene Altium Designer pa3pabotars YI'O u Tomnonoruueckoe nocajgouHoe MecTo /Uil HHAYK-
tuBHOCTH EC24-150K (Www.platan.ru/pdf/ec148.pdf). Bxmtounts pa3paboTky B cocTaB OMOIMOTEKH
«YuebHast OMOIHUOTEKA.

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

5. B cpene Altium Designer pa3zpadorats YI'O u Tomonoruueckoe mocagoqHoe MeCTo Il JUoaa
MBRS120T3 (www.onsemi.com/pub/Collateral/ MBRS120T3-D.pdf). Bxitounts pa3paboTky B cocTaB
OoubmoTexku «YueOHas OHOIMOTEKaY.

6. B cpene Altium Designer pazpaborats YI'O u Tonmosornueckoe mnocagoqHoe MeCcTo Il KIeMM -
Huka X977T10 (www.chipindustry.ru/library/DOC000054719.pdf). Bxiatounuts pa3zpaboTky B cocTaB 6u0-
JTMOTEKU «YueOHast OnbimoTekay.

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

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

9. B cpene Altium Designer pa3paborats YI'O u Tomomorndeckoe mocagoqyHoe MECTO ISl YHUII-
pesuctopa RC 0805 103 J (www.eximer.net/products/electron/passive element/rezistors/chip/
import/import 1584.html?Page=1). Bxmtouuts pa3paboTKky B cocTaB OubmHoTeku «YueOHas OubOIHO-
TEKay.

10. B cpene SolidWorks paspabotars TpéxmepHyto Mojenb koHaeHcatopa K73-17 2.2mx® 63B
(5%) 0XK0.461.104 TY. Pazpabdotky noakmtounts kKak PCB3D mozens k cootBercTByronemy YIO.

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

12. B cpene SolidWorks pa3pabotate TpéxmepHyro Monenb HHAyKTuBHOocTH EC24-150K
(www.platan.ru/pdf/ec148.pdf). Pazpaborky moaxmounts kak PCB3D monmens kK COOTBETCTBYROIIEMY
YTIO.

13. B cpeae SolidWorks paspaborath TpéxmepHyto wmomenb auoma MBRSI120T3
(www.onsemi.com/pub/Collatera/MBRS120T3-D.pdf). Pa3paborky noaxmounts kak PCB3D monens k
cootBetcTBytomemy YI'O.

14. B cpene SolidWorks pa3pabotate TpéxmepHyio Moaenb pa3zbéma nurtanus PWL-02M
(www.platan.ru/pdf/ec275.pdf). Pazpaborky moaxmounts kak PCB3D monmens K COOTBETCTBYIOIIEMY
YTIO.

15. B cpene SolidWorks paszpabortate TpéxmepHyto mozaenb umm-pesuctopa RC 0805 103 J
(www.eximer.net/products/electron/passive element/rezistors/chip/import/import 1584.html?Page=1).
Pa3pabotky noaxitounts kak PCB3D monens k cootBercTByromemy YIO.

Tormonornueckoe NpOeKTUPOBAHUE

1. «lopsigast CBSI3b» MEXIY OTACIBHBIMH YacTSMHU TPOEKTA. 3arpy3uTh TPOEKT, BXOIIIIAN B
KoMIUIeKT mnpumepoB Altium Designer: X:\Program Files\Altium Designer 6\Examples\References
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Designs\Ethernet Nanoboard Add-On\. OTKpsITh 1Ba JOKyMEHTA, BXOJSIINE B IPOEKT:

- phy.schdoc — anexTpudeckas cxema,

- phy.pcbdoc — neuyarnas mara.

a) Haiith B anekTpuueckor cxeme koHaeHcarop C5 (Edit/Find Text). Micnons3yst moouepeaHo Tpu
KOMaH bl nepekpEcTHhIX cchliok (komaHasl Tools/Select PCB Components; Tools/Cross Select Mode;
Tools/Cross Probe), 00HapyxuTh TpeMsi pa3HbIMH CIIOCOOAMH MECTOIIONIOXKEeHHE KOHIeHcaTopa CS Ha me-
YaTHOM Iu1are.

0) Haiitn Ha nevarHoii mare koHmeHncarop C4 (manens PCB). Mcnons3yst moouepénHo BE KO-
MaHJIbl TTepeKpECTHBIX cchlIoK (komaHbl Tools/Cross Select Mode; Tools/Cross Probe), Bxiagka ECO
Generation. Beixmrounts onmuto Push Component Designator Changes to Annotation File. OGpatnas
cuaxporm3anusi. Komanna Design/Update Schematic. Knonka Execute Changes. Yoeautbes, 4to Ha
AIEKTPUUECKON CXeMe MO3UIIMOHHOe 0003HaueHne Mukpocxembl Ul uzmenunocs Ha DDI.

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

- phy.schdoc — anexrpuueckas cxema;

- phy.pcbdoc — nmeuaTHas ruiara.

a) psiMasi CAHXPOHHU3ALIHSL.

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

0) oOpaTHast CHHXpOHH3AIHSL.

Ha neuwatnoit mnare Haiith Mukpocxemy Ul. IIpucBouTh MHUKpOCXEME HOBOE MO3UIIMOHHOE
obo3nauenne DDI1. COpocuTh onmuio BHECEHUS H3MEHEHHil uepe3 Annotation-gaiitn. Komanma
Project/Project Options. Bkimagka ECO Generation. Beixkmtounts ommmio Push Component Designator
Changes to Annotation File. O6patnas cunxponusauus. Komanna Design/Update Schematic. Knon-ka
Execute Changes. YOenutbcs, 94TO Ha JIEKTPUUYECKON CXeMe MO3UIIMOHHOE 0003HAUYECHUE MHKPO-CXEMBbI
U1 uzmenuniocs Ha DDI1.

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

- PCB_DecoderA.schdoc — anextpudeckas cxema kaHaia A;

- PCB_DecoderA.schdoc — snekTpuueckas cxema kaHana B;

- VideoMuxBoard.pcbdoc — neyarnas miara.

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

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

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

4. IIpocMoTp 1 OOHOBJICHHE CBS3EH MEXKY DJIIEMEHTAaMH CXEMbI U TMeUaTHOM Tutathl. CKOMUPOBATh
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B CBOIO pabouyro manky mnpoekr X:\Program Files\Altium Designer 6\Examples\Signal
Integrity\Differential Pair\. KomupoBanue tpeGyercs, 4To0bI CIydyailHO HE MOBPEIUTH UCXOMHBIC (Dailibl.
3arpy3utb npoekT DifferentialPair.PrjPCB. OTKpbITh 1Ba JOKyMEHTa, BXOISIINE B MPOEKT:

- DifferentialPair.schdoc — anexTpudeckas cxema;

- DifferentialPair.pcbdoc — neuarnas nnara.

Tpebyetcst 3amenuTh 1Ba pesnctopa R3 u R7 Ha nBa konaencaropa émkoctpio 100 nd. YcenoBHbIE
rpadudeckre 0003HaUCHUSI KOHJCHCATOPOB U X TOIMOJOTHYECKUE TO0CAJOYHbIE MECTa HAXOAATCS B CTaH-
napTHou 6mommoTeke Miscellaneous Devices.IntLib.

B penakrope cxem HaiiTu u ynanuth 1Ba pesucropa R3 u R7. B manenu Libraries moaximounTsb
oubmmoreky X:\Altium Designer\Library\Miscellaneous Devices.IntLib. B ykazannoi Oubnmnoreke HaTH
koHzaeHcatop Cap Semi u pa3MeCTUTh J[Ba HK3EMIUIApA HA MeCTE OBIBIIMX PE3UCTOPOB. YKa3aTh IMO3UIH -
onnsle o6o3HaueHus C1 u C2. [logcoenMHUTh KOHTAKTHl KOHJIEHCATOPOB K JIBYM TOPHU30HTAIBHBIM TPO-
BOJIHUKAM.

B penakrope meuyaTHbIX IIaT HANTH W yAAJIUTh TOMOJOTHYECKHE MOCAI0YHbIE MECTa PEe3UCTOPOB
R3 u R7. C momomrsio komanasl Place/Component Haiitu B 6ubnmorexe Miscellaneous Devices.IntLib To-
noyioruaeckoe mocagounoe mecto C1206 mns koHmeHcaropa. YkazaTh Mo3uIMoHHOe obo3HaueHue Cl.
PazmecTuTh ABa 3K3eMIUIpa TOMOJOTHYECKOrO MOCAJA0YHOTO MECTa KOHAECHCATOpa COIJIACHO PHCYHKAa,
NPUBEIEHHOTO HHXKE.

C nomomrsto komanabl Project/Component Links BemomHuTs B3auMocBsi3b YI'O U mocamodHbIX
MeCT. BpIienuTh B IEBOM U CPEHEM CITUCKE MO3ULMOHHBIe 0003HaueHust C1 1 HaXkaTh HAa KHOMKY > JJIst
TepEeMENICHUS B TIPABBIM CIUCOK. AHAJIOTHYHO CTPYIIIUPOBATh MO3UITMOHHBIE 000-3HayeHuss C2. KHomnka
Perform Update. B pegakrope cxeM BBINOIHUTH NMpsiMyto cuHxpoHu3anuio Design/Update. B nuanorosom
okHe HaxaTh Ha kHONKy Execute Changes. Ecnu B pemakrope medaTHBIX IUIaT MO-MPEKHEMY OCTalOCh
3en€HO0e BBIJICIICHUE, TO CIeyeT pa3BepHyTh Ha 180" Tomomornyeckue mocaaouHbie MecTa KOHJICHCATO-
pOB.

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

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

6. OCOOEHHOCTH TOIOJIOTUYECKUX TMPOEKTOB C HUCMOJIb30BAHHMEM MHOTOBBIBOAHBIX IUIAHAPHBIX
OPO.

Hns cnpasku. Fanout (hoHayT) — KOPOTKHI OTPE30K MPOBOJHUKA C MEPEXOIHBIM OTBEPCTUEM Ha
KOHIIE, MPEeJHa3HAYCHHBIA JJIsl YIPOIIEHUS] aBTOMAaTUYECKOM TPacCHPOBKHM KOMIIOHEHTOB C IJIAaHAPHBIMH
BBIBOJIaMH. AHAJIOTHYCH TepMUHY stringer (cTpuarep). OOBIYHO MpOorpaMMa aBTOMAaTHYECKOU TPaCCUPOB-
KU CAMOCTOSTEIILHO TEHEPUPYET CTPUHTEPHI TSl BCEX TUIAHAPHBIX KOHTAKTHBIX TUIOMIAI0K Ha HAYaTbHBIX
ATanax TPacCUPOBKH, a MOCIIE €€ 3aBEPILCHUs yAasSeT JIUIIHUE IEPEXOAHbIE OTBEPCTHUS.

CkommpoBaTh B CBOIO pabouytro manky mnpoekr X:\Program Files\Altium Designer
6\Examples\PCB Auto-Routing\. KonupoBanue tpelyercs, 4ToObl CIydyallHO HE MOBPEIUTH HCXOIHBIC
¢aitnel. 3arpy3uth npoekt PCB Auto-Routing.PrjPCB. OTKpbITP JOKYMEHT, BXOISIIMKA B TPOEKT
BOARD 3.PcbDoc. 3ameTum, 94TO Ha MEYaTHOM TUTaTE€ BCE MUKPOCXEMBI C IJTAHAPHBIMH BHIBOJAMHU.

TpeOyeTcst co3naTh CTPUHTEPHI B PyYHOM M B aBTOMAaTHUECKOM PEXUME, a 3aT€M IPOBECTH Tpac-
CUPOBKY II€UaTHOM TLIIATHI.

Haiitu 1 BbIIEIMTHE MUKPOCXEMY € MO3UIIMOHHBIM 0003HaueHueM U4. Illendok nmpaBoii kinaBuiien
MBI ¥ BbIOOP B KOHTeKCTHOM MeHI0 Component Actions/Fanout Component. B nuamoro-soM okHe
Fanout Options ocTaBuTh Bce oniuu 0e3 n3MeHeHus. VccnenoBars MoMy4eHHBIH pe3yib-Tar.

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

Fanout Style = Inline Rows;

Fanout Direction = In Only.
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Knomnka Apply, 3atem knonka OK.

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

CHOBa M3MEHHUTH MpaBUJa NPOCKTUPOBAHUS B OTHOILIEHWU TE€HEpallUd CTpUHTepoB. B rpymrme
Fanout Options ycTaHOBUT:

- Fanout Style = Staggered Rows;

- Fanout Direction = Out Only.

HaiitTu 1 BBLAETUTH MUKPOCXEMY C MO3MLIMOHHBIM 00o3HaueHneM U94. 13 KOHTEKCTHOTO MEHIO
npumMeHuTh koMaHay Component Actions/Fanout Component. McciemoBaTh MONy4eHHBIA pe3yibTar,
CPaBHUTH C MPEAbIAYIIUMUA MUKPOCXEMaMHU.

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

YcTaHOBUTH TIEpBOHAYATIBHBIC HACTPONKH TeHEpAIMi CTpUHTepoB B rpymme Fanout Options:

Fanout Style = Auto;

Fanout Direction = Alternating In and Out;

Direction From Pad = Away From Center;

Via Placement Mode = Centered Between Pads.

C momomsio koManel Auto Route/Fanout/All BEIMOTHUTE aBTOMAaTHYECKYIO TEHEPAIIUIO CTPUHTE-
POB 1JIs1 Bcex ocTaBimxcss Mukpocxem. C momomnibio komanibl Auto Route/All BeIToIHUTE aBTOMaTHYE-
CKYIO TPacCHpPOBKY MEYaTHOW IaThl (TPOIECC JUIUTENbHBIN, 3aHUMAeT HECKOIbKO MUHYT). YOeIuThCs,
YTO MOCIIE 3aBEPILICHUS] aBTOMAaTUYECKOW TPACCUPOBKU HEKOTOPBIE CTPUHIEPI HCUE3ITH.

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

14.1.4. Tembl KOHTPOJILHBIX PadoT
KontposnbHnas padora Nel. Beinonnenue uepresxeit komnonentoB POC B cucreme SolidWorks.
KonrtponbHas padora Ne2. ObecrneueHne kauecTBa, Hai&xHoCTU 1 ontumuzauus POC.

14.1.5. Tembl OIPOCOB HA 3aHATHAX

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

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

Opranuzanusa npoektupoBanus POC ¢ momompbro UT. CucteMHblid MOAX0A K MPOCKTUPOBAHUIO
POC ¢ ucnonb3oBanneM MHPOpPMAUMOHHBIX TexHomoruil. Unpopmannonnsie CALS—texnonoruu mosu-
nepxkku POC Ha Bcex aTamax >ku3HeHHOro nukia. Ctaguu pa3paboTKu KOHCTPYKTOPCKON TOKYMEHTAIuU
IIPU IIPOEKTUPOBaHUU ¢ nomoupro UT

Knaccudukanus 3amad mpoekTupoBaHus, ux ¢opmanuzanus. Marematuueckue monenu (MM)
POC. Dransl pa3ButHs U Kpatkas xapakrepuctuka coBpemeHHoro coctossuust CAIIP paanosnexkTpoHHbBIX
CPEJICTB, CHCTEM U KOMILIEKCOB.

Komrnekcuble nHTemekTyanbable (nHTerpupoBannbie) CAIIP. CneunanusupoBannsie CAIIP nis
CO3/IaHUS CXEM JEKTPUUYECKUX MPUHIIMIHUATIBHBIX, MOJICIUPOBAHUS UX PAOOTHI, IPOESKTUPOBAHHUS Teyar-
HBIX IIJIaT, pa3MemeHus nudpoBoil anekrpuyeckoit cxemsl B ycrporictBax IIJIMC. TlepcniekTuBbl pa3Bu-
THUS1 aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUSI.

Pons UT B mpouecce co3nanust POC. YpoBHHM NPOEKTUPOBAHUS — CUCTEMHBIN, ()YHKIIMOHAIbHBIH,
KOHCTPYKTOPCKHUM, TEXHOJOTHYECKUM. TH-TIOBBIE MPOEKTHBIE MPOUEAYpbl MpU IpoekTupoBaHuu PIC.
O606meénnas meroauka npoektupoBanus POC ¢ npumenennem UT. Unpopmanmonnas Moienb MpoeKTa,
6a3b1 nanubix (BI), cucremsr ynpasienus 6azamu ganHbeix (CYB]), pacnpenenénnsie bJ[. CpaBHuTEb-
HBI 0030p OCHOBHBIX XapaKTEPUCTHUK PA3JIMYHBIX TUIIOB COBPEMEHHBIX TEXHUYECKUX cpeacTB. Konmen-
IS aBTOMAaTU3UPOBaHHOTO pabodero mecta (APM) npoektuposuinka POC na 6aze [1K. 3amgaun ympasie-
HUS ¥ ONITUMHU3ALIUHU, METO/IbI UX PELICHMUS.

OCHOBHBIE TIPHUHIUIIBI CO3/IaHUS 3CKU30B U TBEPAOTEIbHBIX Mopesel neraneit u coopox POC.
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Oco0eHHOCTH MPOEKTUPOBAHMS JINTHIX, BHITOUEHHBIX JeTaNel U JeTaneil u3 mucroporo metamwia. Cosna-
HUE uepTexel aeraneit u cOopok. MeTronnka NpoeKTUPOBAHUS JIEKTPOHHBIX OJIOKOB C HCIOJIB30BAaHUEM
CAIIP Solid Works. [IpoextiupoBaHue 31eKTpOXTyTOB. TernoBble U AIEKTPOMAarHUTHbIE pacuéTbl. CBA3b
¢ npyrumu CATIIP. OcobenHoctu TpéxmepHoro npoektupoBanus y3ioB u aetaneit POC B CAIIP Kommac
u NUuBepTtop.

OCOOEHHOCTH TTPOCKTUPOBAHMS MEUATHBIX Y3JI0B ¢ nomoinbio MT. BosmoxHOCTH 1 0cOOCHHOCTH
untepdeiicoB paznuunbsix CAIIP. MeTonuka npoeKTHpOBaHUs TEYaTHBIX y3J10B B KoMILIeKCHbIX CAIIP P-
CAD, Altium Designer, OrCAD, DipTrace u np. Opranm3zanus u Benenue oudmmorek OP3. Co3mnanne
YCIIOBHBIX Tpaduueckux oboznauennit IPD, yctanHoBka OPD Ha mevyarHble mIaTel U pa3paboTka mocaaoy-
HbIX MecT OPD. Co3nanue kommonenToB POC. PazpaboTka cxem 3IeKTpUUYECKUX MPUHIUITAATBHBIX. [{na-
norosoe pasmenienue JPD. Jluanorosas 1 aBTOMaTH4ecKasl TPAaCCUPOBKA ITPOBOAHUKOB IEYATHBIX IIjIar.
Cs3b ¢ apyrumu CAIIP.

Kommniekc TPUAHA, (noacucremsl «c ACOHUKA-T») nns mogenupoBanus Ha [IK cranmonapHbix
U HECTAllMOHAPHBIX TEIUIOBBIX IMPOILIECCOB, MPOTEKAOMUX B KOHCTPYKUUAX POC (cToeuHble KOHCTPYK-
[IUU, OJIOKK C PETYSIPHON U HEPEerylsIpHOW CTPYKTYpamH, NECUaTHBIE Y37Ibl, (YHKIIMOHAIBHbBIE SYCHKH,
mukpocOopkn). Kommneke ACOHUKA-K nnst ynpaBieHuss HanéKHOCTHIO M3ACIUNA HAa paHHUX 3Tarax
MIPOCKTUPOBAHMSI, U3TOTOBJICHUS, SKCILTyaTallul U YTUIH3ALUU.

YHuBepcanbHasi IporpaMMHas CUCTEMa KOHEYHO-3JIEMEHTHOTO aHaiu3a ANSY'S miid peuienus im-
HEWHBIX W HEJIMHEHHBIX CTAlMOHAPHBIX M HECTAIMOHAPHBIX MPOCTPAHCTBEHHBIX 3a/1ad MEXaHUKU
KOHCTPYKIIMI, 3a]1a4 TeIIoNnepeayy U TEeII000MeHa, SIeKTPOIMHAMUKI

Oco0eHHOCTH aBTOMAaTH3UPOBAHHOTO 0(POPMIICHUSI KOHCTPYKTOpCKOl okyMeHTanmuu POC B cooT-
BercTBuu ¢ ECKJ]

14.1.6. Tembl J1a0opaTOpHBIX padoT
1) Heranu B SolidWorks
2) Coopxku B SolidWorks
3) Ueptexu B SolidWorks
4) PucoBanue TpéxmepHbIx 3cku30B B SolidWorks
5) Maccussl anemenToB B SolidWorks
6) Dnementsl "I[1o TpaexkTopun" u "[loBepuyTs" B SolidWorks
7) Paspabotka koprycoB POC u3 nuctoBoro meramia B SolidWorks
8) JloGaBneHue cTaHAAPTHBIX KPETEKHBIX KOMITOHEHTOB mporpamMmoit SolidWorks Toolbox
9) CocraBnenue Texnuueckoro 3aaanus (T3) Ha npoexTupoBanue 6noka POC
10) KomnonoBka u pazpaboTka o0riero Bujga KoHCTpyKuuu POC
11) IlpoextupoBanue nauueBoit nanenu POC B SolidWorks
12) IlpoexTupoBanue Hecymien koHcTpykiuu POC
13) Beinonnenue ueptexeit komnoHneHToB POC (KOHTpoIbHOE 33 jaHUE)
14) 3HaKOMCTBO C CHCTEMOM aBTOMAaTH3HPOBAHHOTO MPOCKTUPOBAHMS ITEYATHBIX TUIAT
15) Opranuzanus u Begenue 6udimorexk PO
16) Co3nanue yciaoBHbIX rpaduueckux o003HaueHui anexTpopaauosaemeHToB (YI'O)
17) PazpaboTka nmocaJOYHbIX MECT Ha ME€YaTHOM IJIaTe AJsl MOHTa)Ka KOHCTPYKTUBHBIX JIEMEHTOB
18) IToaroroBka KOMIIOHEHTOB JJISI KypPCOBOTO MPOEKTa
19) IIpoexTrpoBaHue 3IEKTPUUECKUX CXEM
20) lnanoroBoe pazMemieHne JEKTPOPATHNOITIEMEHTOB
21) Pyunas u uHTEpaKkTHUBHAS TPACCUPOBKU MPOBOAHUKOB MEUATHBIX ILJIAT
22) ABTomMaruueckasi TpacCUpOBKa MPOBOAHUKOB MEYATHBIX ILIAT
23) ObecmneveHre KauecTBa, HaA&KHOCTU U ontuMu3anus POC
24) V3yyenue cpeacTB aBTOMaTU3UPOBAHHOTO OPOPMIIEHUS JJOKYMEHTAIIUH

14.1.7. Bonpocsl n1uddepeHnupoBaHHOr0 3a4eTa
1) HazoBute u oxapakTepu3yiTe OCHOBHBIE 3Tamnbl mpoekTupoBanus POC mo cymiectBy periae-
MBIX 3aj1au.
2) Uto noHUMAETCs 101 ONTUMAIbHBIM CUHTE30M YCTPOMCTBA?
3) KakoBbl penMyIiecTBa KOMIIbIOTEPHOTO MOJCIMPOBAHUS?
4) HazoBuTe u oxapakTepu3yWTe JBa MOAXOJAa K IPOEKTUPOBAHUIO PATUOIICKTPOHHBIX
YCTPOMCTB.
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5) IlepeuncnuTe OCHOBHBIE ATAIbl MOACIUPOBAHUS.

6) JlaiiTe moHsATHE MaTeMaTUYECKON Mojen 00beKTa U MoJeupoBanus. Kakue THUITbI MaTeMary -
YecKHX M (pu3nyeckux Mojeneil Bol 3HaeTe?

7) OxapakTepu3yuTe poiib aITOPUTMHIECCKUX TPOIIECCOB B MPOIECCE MOACTUPOBAHUS.

8) Kakue crnocoObl CTpyKTYpHOTO MOJICIMPOBaHMs BB 3HaeTe? [IpuBennTe UX CpaBHUTEIBHYIO Xa-
PaKTepUCTHUKY.

9) IIpuBenuTe OOLIYIO CXEMY MpoLIECcCa CTPYKTYPHOTO MPOSKTHPOBAHHUSL.

10) Kakue Tumsl 3a/1a4 pemaroTcs Mpy CTPYKTYPHOM MozaenupoBaHuu? [IpuBeanre npumMepsl.

11) Uznoxure CymHOCTh (YHKIHMOHATBHOTO MOJICIUPOBAHUS M TIEPEUUCIUTE OCHOBHBIE JIOMYIIIE-
HUS TIpU QYHKIIMOHATIBHOM MOJICIIUPOBAHUU.

12) B kakux nakerax CAIIP Bo3MOXHO (pyHKIIMOHAIEHOE MOJIETUPOBAHUE?

13) Yto moHMMAaeTCs MO CXEMOTEXHUIECKUM MOJICIIUPOBAHUEM ?

14) CoBOKYITHOCTh KaKuX ypaBHEHHUH 00pa3yeT MaTeMaTH4eCcKyro MOJEIb 00beKTa?

15) IlepeunciauTe OCHOBHBIC MPOIIEAYPHI (HOPMHUPOBAHUS MAKPOMOICTICH.

16) M300pa3ute 0000MEHHYIO THIIOBYIO CTPYKTYPY MaKpOMO/IEIIH.

17) Pacckaxute o gopMax mpencTaBiIeHUsS MaKpOMOJAENeH B MpOrpaMmax CXEMOTEXHHYECKOTO
MIPOCKTUPOBAHMUSL.

18) HazoBure 1ienu pacuéra CTaTHYECKUX PEKUMOB.

19) Ilepeuncnure n oxapakTepU3yHTE OCHOBHBIE METO/Ibl MOJIEIIMPOBAHUS CTATUUECKUX PEKUMOB.

20) Kakue meToasl MoaenupoBaHus moyield Bam n3zBecTHbI?

21) Yo Takoe neneBas GpyHKIus?

22) [IpuBeauTe mMpuUMepHI IEJIEBBIX HYHKITUH.

23) Yto noHMMaeTcs Mo NapaMeTPpUIECKON ONTUMU3ALUEN?

24) ITpuBeauTe KinaccUUKAIMIO 3a/1a4 TAPaMETPUIECKON ONTUMH3AITUH.

14.1.8. Tembl KypcOBBIX IPOEKTOB / KypCOBBbIX padoT

KypcoBoe npoeKTUpOBaHUE CTAaBUT CBOEH LIEJBI0 CUCTEMATU3ALIUIO, 3aKPEIUIEHUE U PacLIMpEHUe
TEOPETUYECKUX 3HaHWM B 00JACTHM HHQOPMALMOHHBIX TeXHOJOruil npoextupoBanus POC, passurue
KOHCTPYKTOPCKHX M PAacUETHBIX HABBIKOB, @ TAKXKE CAMOCTOATEIBHOCTH B pabore. [ aBHelMMu 3a1aya-
MU B XOJI€ BBIITOJIHEHUH KYPCOBOI'O IIPOEKTA, SIBJISIOTCS:

- CUCTEMAaTu3alus U PACIIMPEHUE TEOPETUUECKUX 3HAHUN IPU PELICHUM KOMIUIEKCHBIX 3a]a4 CO-
31aHUsI COBPEMEHHBIX KOHCTpYyKIuii POC;

- COBEPILIECHCTBOBAHNUE CXEMOTEXHUUECKUX U KOHCTPYKTOPCKUX HAaBBIKOB IIPOEKTUPOBAHMSI;

- IPaKTUYECKOE MPUMEHEHUE KOMIBIOTEPHON TEXHUKU MPU NPOEKTUPOBAHUY;

- U3yYEHUE CIIPABOYHOM U TEXHUUYECKOM JIUTEpaTypsl 10 npoekTupoBanuto POC, a Taxxe enuHou
cuctembl KoHCTpykTopckoi fokymeHTanuu (ECKJ);

- TIOATOTOBKA K CAMOCTOATEIBHOMY PELICHUIO CIOKHBIX KOHCTPYKTOPCKHX 3aad IIPHU BBIIIOJIHE-
HUU JIUIJIOMHOTO MIPOEKTA U MOCIEAYIOLEH padoThl Ha TPOMBILIUIEHHBIX PEIIPUATHSX.

[IpenqmeroM KypcoBOro mpoekTa sBiseTcs pa3paboTka BechbMa pacrpocTpaHéHHbix B POC
KOHCTPYKTHUBHO 3aKOHUEHHBIX 0110k0B U uznenuii POC. Ilpu 3ToM HE0O6X01MMO 3HATh:

- IPUHLIMIIBI IEHCTBUS PAIUOTEXHUUECKUX YCTPOUCTB U CUCTEM;

- 0c00EHHOCTH KOMIOHOBOK POC;

- CBOJMCTBA MAaTEPUAJIOB U UX MPOSBICHUS B PA3JINYHBIX YCIOBUAX 3KCILTyaTallUy;

- TEXHOJIOTHUIO U3TOTOBJICHHUS OTJEINIbHBIX JeTaliell 1 COOPOUHBIX €IUHUILL;

- aBTOMAaTHU3aL1I0 IPOEKTUPOBAHUS KOHCTPYKIIMH U TEXHOJIOTUYECKUX IIPOLIECCOB;

- ycioBust skcrryarainn POC u MeTozpl 3aluThl €€ OT JAeCTa0MIM3UPYomuX (akTopoB (TETIo-
0OMEHHBIE MTPOLECChl, BUOPALIUMY U yJaphl, BO3ACHCTBHE 3JIEKTPOMAarHUTHBIX MOJIEH, pagua-1ui U BJIard u
T.J.);

- BOIIPOCHI CTAaHAAPTU3ALUH, YHU(DUKALUU U TEXHOJIOTMYHOCTH;

- IpaBuJIa OPOPMIIEHUSI KOHCTPYKTOPCKOM TOKYMEHTAI[UM U MHOTO€ JIPYToe€.

Kak u3BecTHO, NPOEKTUPOBAHUE COBPEMEHHBIX Pajno31eKTpoHHBIX cpelacTB (POC) 3akirouaercs
B IIPUHATUN MHOXECTBA MPOEKTHBIX PELIEHUN M0 NMPUHIUIAM JeHCTBUS (PYHKIHMOHAIBHBIX y3510B (DY),
UX CXeMaM M MOCTPOCHHUIO KOHCTPYKILIMH, IO JIEMEHTHOM 0a3e, a Takke M0 COBOKYIHOCTH TEXHOJIOTHYE -
CKHUX IMpOILIECCOB, MpeIJlaraéMbIX Ul HCIHOJIb30BaHMS IMPU HUX M3TOTOBJICHUHU, PEHICHUIO OCHOBHBIX
npo0IeM TEXHUYECKON HKCIUTyaTallii. JTO NPOLecC HENPEPHIBHOIO YTOYHEHUSI MOJIETIH IIPOEKTUPYEMOTO
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POC ot 3ambIcia B BUIe TEXHUYECKOTO 33/1aHUSI K TOTOBOMY IPOEKTY.

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

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

[TogHATH TPOU3BOAUTENBHOCTD TPYJa NMPOEKTUPOBIINKOB, IOBBICUTH KAaueCTBO, YJCIIEBUTh U CO-
KpPaTUThb CPOKH MPOEKTUPOBAHUSA MOXKHO C MOMOIIBIO 3()(PEeKTUBHBIX MHOOPMALIMOHHBIX TEXHOJIOTUN aB-
TOMAaTU3UPOBAHHOTO MpoekTupoBaHus POC, 0600mammux onbIT padoThl BEICOKOKBAIU(UIIMPOBAHHBIX
pa3paboTunKoB Ha 6a3e MPUMEHEHHUsI COBPEMEHHBIX MaTeMaTHUYECKUX METOJIOB: TeOpUHu rpadoB, aIrOPUT-
MOB, MaT€MaTH4YE€CKOro MPOrpaMMHUPOBAHHUSI, UCCIICIOBAHNUS OTIEPALIUH, BBIYACIUTEIBHBIX METOJIOB U T.1.

Hawunyumas ¢opma opranuzanuu mpoiecca npoektupoBanuss POC — ucmnonp3oBaHue HHTETPUPO-
BaHHBIX CUCTEM CKBO3HOT'O aBTOMATU3MPOBAHHOTO NMPOEKTUPOBAHMS, MTO3BOJISIOIIMX B 3HAYUTEIBHOM cTe-
MIEHU O0CBOOOAUTH pa3paboTUMKa OT MOHOTOHHOM, TPYJOEMKOM U YTOMUTENIbHOI paboThl U MOBBICUTH MX
MHTEJUICKTyaIbHbIe BO3MOXXHOCTH Ha 3Tare MPUHATUS ONTHMAaJIbHBIX PELIICHUN.

K coxanenuto, B Hactosmiee Bpems mnomoOHoi ckBo3HOW CAIIP, oxBarbiBaromield BCE ATaIlbl
npoektupoBanus POC, noka emé He co3gaHo. Tem He MeHee, CyHIECTBYET KOJIOCCAIbHOE KOJIMYECTBO
CAIIP, peanu3yronmux 3HaYUTEIBHYIO YaCTh MPOEKTHBIX Mpolenyp npoektupoBanus POC. OnuH u3 Bo3-
MOYKHBIX BapHaHTOB NOJOOHOTO KOMIUIeKcupoBaHHus Heckoibkux CAIIP, obecrieunBaromumx pemieHue
OOJIBIIMHCTBA U3 CTOSIIUX Mepea Oymynum npoektuposikoM POC 3anay, 3a-KiI04aeTcs B CIEIYIOIIEM.

1. Onnoit n3 nonynspHeimux CAIIP KOHCTpYKTOPCKOrO CHHTE3a ¢ BECbMa Pa3BUTHIMH BO3MOX-
HOCTSIMM JIJISl CO3/IaHUSI U PENAaKTUPOBAHUS MOBEPXHOCTEH, a TaKKe COBMECTHONH 00pabOTKU MOBEPXHO-
cteii u TBEPABIX Ten aBnserca SolidWorks— napamerpudeckas mporpaMma MpoeKTHPOBAHUS TPEXMEPHBIX
Mojeniel TBEPABIX TEJ, COCTOSIMUX U3 AJIeMEeHTOB. [lapameTpuueckue pa3zmepsl B SolidWorks momorarot
TaK MOCTPOUTH MOJIENb, YTO U3MEHEHNE KOHCTPYKIIMU CTAaHOBHUTCS MPOCTOM 3a/1aueii U3MEHEHUs pa3Mme-
poB. SolidWorks — MomiHOE CcpencTBO MPOSKTHPOBAHUS, TTPEIOCTABIISIONIEE TPOCKTUPOBIINUKY PEATbHBIC
CpeZcTBa JAJIsl CO3JaHUSI MPOTOTHUIIOB, COOPOK, MPOBEPKH JUHA-MHUKHU MoBeneHus: uznenuit. SolidWorks
CHoco0eH CTaTh SJIPOM MHTETPUPOBAHHOTO KOMILIEKCA aBTOMATU3AlMU MPEIIPUITHS, C TIOMOIIBI0 KOTO-
POTO OCYIIECTBIISICTCS TOAJCPKKA M3/ICIHS HA BCEX dTanax >KU3HEHHOTO IMKJIA, HHXKEHEPHOTO aHaIHn3a u
MOJITOTOBKU MPOU3BOJCTBA U3JIEIHUM JI000N CI0XKHOCTU M Ha3HAUCHUs, BKJIIOYasi CO3/1aHWE MHTEPAKTUB-
HOW-HOHM TOKyMEHTaluu 1 obecrieueHrne oOMeHa JaHHBIMU C JPYTUMH CUCTEMaMHU.

2. B nocnennee BpeMsi 4ETKO 0003HAUMIIACH TEHJICHIUS TPYNIUPOBAHUS B MHTETPUPOBAHHbBIE CH-
CTEMbI KPOME WHCTPYMEHTOB F€OMETPHUECKOr0 MOJICIMPOBAHMS TaKKe M pacu€THBIX mporpaMM. Hampu-
Mep, MOTHOCThIO0 nHTerpupoBanHbiii B SolidWorks nmoacuctemer COSMOSFloWorks mo3BossieT aBToma-
THYECKH (DOPMUPOBATH CETOUHBIE MOJIETH 00BEKTA MIPOSKTUPOBAHUS U MIPOBO-TUTHh MOJICIIMPOBAHHE TEUE-
HUH, TeriooOMeHa (M TerIonepeadn) 00 CI0KHOCTH 0e3 KaKOW-THO0 JTOTOJHUTEIRHON Tepenadn
JTAHHBIX MEXIY HUMH.

3. Em¢ omua Momymp SWR-Dnektpuka oObEIUHSAET ANEKTPHUECKYI0 M MEXaHHYECKYI0 YacTH
NpoeKTa B eNuHON cpeze npoektupoBanus SolidWorks, obecrieunBaeT MoeIupoBaHUE MPOBOIHBIX CO-
€IMHEeHUH MEeXIy KOHTAKTaMU C MCIOJb30BAaHUEM TMOIOJIHAEMON OMOIMOTEKH COSAMHUTENCH U paziuy-
HBIX MaTepuajoB — IPOBOJOB, MHOTOXHIBHBIX KaOenel, H30JIALUOHHBIX TPYOOK, IKPaHUPYIOIINX
TUIETEHOK U T.1. Ha OCHOBE BBINMOJIHEHHOTO MPOEKTAa MOHTAaXa, MOJYJb aBTOMATUYECKU TeHepUpyeT MoJI-
HyI0 MH(pOpMaIKI0 00 WCIOIB30BaHHBIX MaTepHasiaX U BBIMOJHEHHBIX COCITUHEHUSX, MPEICTABIASA €€ B
BU/JIE TaOIUIl U OTYETOB.

4. Altium Designer (Protel) - komriekcHasi cucTeMa aBTOMAaTH3MPOBAHHOTO MPOEKTUPOBAHUS
(CAIIP) pamuMosneKTpOHHBIX CPEICTB, pa3paboTaHHAs aBCTPATMKUCKON Komrmanuer Altium. Altium
Designer — 3T0 cucTema, MO3BOJISIOMIAs Peaan30BbIBaTh MpoekTsl POC Ha ypoBHE CXeMbl WM MpPO-
TPaMMHOTO KoJia ¢ Tocieayromen nepenadeit napopmaruu npoektupoBiuky [IJIMC unn neyatHo# ma-
Thl. OTIUYUTENFHOW OCOOCHHOCTBIO TPOTPAaMMBbl SIBISIETCS MPOEKTHAas CTPYKTypa M CKBO3Has Iie-
JIOCTHOCTh BEJCHHS Pa3paOOTKH Ha Pa3HBIX YPOBHSAX MpPOEKTUpoBaHUs. M3MeHeHus B pa3paboTke Ha
YPOBHE IUIaThl MOTYT MTHOBEHHO OBITh nepeaansl Ha ypoBeHb [IJIMC unu cxemsl U Tak ke oOpaTHo. Pa3-
paboTKa meyaTHOH IIaThl BO3MOXHA B TPEXMEPHOM BUJE C ABYHAIPABICHHON nepenadeil nHGopMaluu B
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mexanundeckue CAIIP (Solid Works, Pro/ENGINEER, NX u np.)

5. KOMITAC-3D - oreyecTBeHHas cHUCTEMa TPEXMEPHOIO MOACIMPOBAHUS, CTaBIIasi CTaHIAPTOM
JUISL TBICSY POCCHMCKUX MPEANPHUATHH, O1arofapst y1auHOMY COYETaHUIO MTPOCTOTHI OCBOEHUS U JIETKOCTH
paboThl C MOIIHBIMU (PYHKIIMOHAIBHBIMU BO3MOKHOCTSIMU TBEPAOTENILHOTO U TOBEPXHOCTHOTO MOJIENH-
poBaHUs U 110 Bo3MOKHOCTsAM Om3ka ¢ SolidWorks. Komnac-3D o6nanaeT BO3MOXHOCTIMH 0(OPMIICHHS
MPOEKTHOM M KOHCTPYKTOPCKOM JOKYMEHTAIMU corflacHo ctanaapram cepuu ECK/I.

Oco0eHHOCTBIO KypCOBOTO MPOEKTA SBISETCS BCEMEPHOE MpUMEHEeHUE NH(OPMAIIMOHHBIX TEXHO-
noruii mpoektupoBanus POC, camocTosTenbHOe KOMIUIEKCHPOBAHHE CTYICHTaMH HEO0OXOIU-MBIXCPEIICTB
aBTOMAaTU3UPOBAHHOTO MTpoekThupoBanusi POC.

B nagane 7 cemecTpa npenoaBareab-pyKOBOIUTENb TPOEKTA BBIIAET KAXKIOMY CTYACHTY WHANBH -
NyaJbHOE 3a/laHH€ Ha KypCOBOE€ MPOEKTHpOBaHHE. B HeM yKka3bIBalOTCS: CPOK BBIAUM 3a]a-HHSI, CPOKHU
MIPOBEICHHSI TIPOMEKYTOYHOTO KOHTPOJISI HaJl BHITIOJTHEHHEM OTACTBHBIX ATAIOB MPOCKTUPOBAHHUS, U JIaTa
3aIUTHI IPOEKTA.

3ananue ohopmIsieTcs Ha CrielMaTbHOM OJIaHKe, B KOTOPOM 3aIMCHIBAIOTCS:

- TeMa MPOEKTa;

- ICXOJTHBIC JJAaHHBIE K TIPOEKTY;

- IEPEYHCIIIOTCS ATambl padoT;

- 00BbEM U coziepKaHHe alb0OMa KOHCTPYKTOPCKOM TOKYMEHTAIUH;

- 00BEM U coziepiKaHNe PACYETHO-TIOSCHUTENIBHOM 3aKCKY;

- peKOMeHIyeMasl INTepaTypa;

- TOTIOJIHUTENbHBIE YKAa3aHUsI K IPOCKTY.

[Tocne aHanu3a CTYICHTOM MHIUBUIYaIbHOTO 33JaHUS Ha KYpCOBOE MPOEKTUPOBAHUE M YTOUHE-
HUS COBMECTHO C PYKOBOJUTEJIEM TMpOEKTa 00béMa M coaepkaHusi paboT, HEOOXOIUMO pa3paboTaTh
pacuIMpeHHoe yacTHOe TexHuueckoro 3ananue (UT3) Ha mpoekTupoBaHUE MEYATHOTO y3j1a U KOHCTPYK-
LU U3ETUS.

Tema mpoekrta. B xo1e KypcoBoro nmpoekra HeoOXonuMo pa3paboTaTh KOHCTPYKTHBHO-3aKOHUYCH-
Hble pyHknroHanbHbIE Y376l (DY) POC pazHooOpa3zHOro Ha3HaueHUs: OOPTOBBIC, MOPCKHE, HA3EMHBIC U
T.1. V3-3a BpeMEHHBIX OTpaHUYCHUI, IPH BBIOOPE TEMBI MPOEKTa PEKOMEHAYET-CsI, KaK MPaBHIIO, OT/IA-
Bath npennourenue OV, Bxomsammm B coctaB POC (wnm 3akonuennoe POC), comepxaiire B cOCTaBe HE
6onee 50 >neKTpOpPaANO3TIEMEHTOB. 3a/1aHus, BbIIaBacMbIe CTY/ICHTY Ha BBIIIOJHEHUE KYpPCOBOTO MPOEK-
Ta, JIOJDKHBI OTBEYATh CJIEIYIOIIUM TPeOOBaHUIM:

* YPOBHIO HOATOTOBKH CTYACHTA U OPAHHUCHHIO 110 BPEMEHH, OTBEICHHOMY Ha €8 BBITIOIHEHNE;

" colepXkaTh 3ajadyd, C KOTOPHIMU CTANKHBACTCS OaKalaBp, 3aHMMAIONIMICA pACcuyETHOM |
KOHCTPYKTOPCKOM €ATENBHOCTBIO B X0/1€¢ IpoektupoBanus POC;

© MpeycMaTpPUBATh HEOOXOAMMOCTh O3HAKOMIICHHS C JOTONHUTENLHON TUTEPATYPOiA;

" [IOOWIPSIOTCS peallbHbIE TEMBI KYPCOBBIX IIPOCKTOB, 4 TAKKE TEMBI, SBISIONMECS HYaCThIO
BBITTYCKHOM KBM(PUKAITMOHHOW pabOTHI (IUILIOMHOTO MPOEKTA).

[To KOHCTPYKTHBHOM clI0XHOCTH pa3padarsiBaemMoe POC nomkHO OBITH HE HIKE 1-T0 CTPYKTYp-
HOT'O YPOBHS U BBIMIOJHEHO ¢ Y4€TOM cTaauil mpoektupoBanus mo ECK/I.

HcxomHbie JaHHBIE K IPOEKTY. MICXOIHBIMU TaHHBIMHY TSI BBITTOJTHEHHS TIPOCSKTA SIBIISTFOTCSI:

1) cxema snexTpudeckas NpuHOHNHaIbHass DY ¢ omwcaHueM pabOTHI, C MEPEYHEM BXOIAIIUX
aneKkTpopaarodaemMeHToB (OPD) u ux napameTpos;

2) aneKTpruYecKre TpeOOBaHMsI C YKa3aHUEM JIaHHBIX, HAanOOJIee XapaKTepHbIX JJI pa3padarsiBac-
MOTO YCTPOMCTBa, HAIPUMeEp, IS PaTUONPUEMHOTO YCTPOMCTBA: YyBCTBUTEIBHOCTD, N30MPATEIHHOCTD,
pabouunii uamna3oH 4acToT U ApYTUe; UIsl paauoIepelaloniero yCTpoucTBa — CTaOMIIbHOCTh YaCTOTHI, BbI-
XOJ/IHAsl MOIIHOCTh, pabo4nii AWAma3oH 4acToT U T.1I.;

4) ycIoBUsI DKCIUTyaTalluy pa3iudHbIX TUIOB POC B 3aBUCUMOCTH OT KIIMMAaTHYECKUX OCOOEHHO -
CTel MECTHOCTH, TJie OHM OyayT paboTarh, poaa o0bekTa (Kopadib, caMOJET, CIYTHUK M T.JI.) U APYTUX
MIPUYMH 3a/1al0TCS YKa3aHUEM B PACIIMPEHHOM TEXHUYECKOM 3a/laHUU KOHKPETHBIX KOJIMYECTBEHHBIX MO-
Kazateneil Bo3aeicTBuil. Hampumep, 6oproBoe camonérnoe POC: ycTOMYMBOCTD K KIMMATHYECKHM BO3-
nerctBuaM o ['OCT 15150-69, k mexannyeckum — no 'OCT 16019-78 u T'OCT 17676-81; ycnoBus
xpaHeHus u Tpaicnopruposanus no 'OCT 15150-69;

5) TEXHUKO-3KOHOMHYECKHE TpeOOBaHUsS 3aJAl0TCS CEPUHHOCTBIO MPOW3BOJICTBA YCTPOMCTBA U
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TPYMION U3JENUs B 3aBUCUMOCTH OT CTOMMOCTH €ro pa3paboTKu U npousBoacTsa (1, 2, 3 rpymisl).

O0beM u comepxkaHue rpaduieckux padot. ['paduyeckas 4acTh MPOEKTa BKIIOYAECT KOMILICKT
yepTexeil Ha pa3pabareiBaeMyro nedyatHyto miary (II1I1) oObémom He mMeHee 6 muctoB ¢opmara A4 1o
I'OCT 2.301-68, BBIOJIHEHHBIX C HCTIOJI30BAHUEM KOMIIBIOTEPA:

- NCXOJIHAsl CXEMa AIEKTpUYecKas NpUHIUNUaNbHasg nmpoektupyemoro POC (unu pucyHok u3 uc-
TOYHHMKA MPOEKTUPOBAHUS) C YKa3aHUEM MPUMEHSIEMBIX AJIEKTPOPAAUOIIIEMEHTOB;

- CX€Ma VIEKTpUYecKas NMPUHIUNHMAIBHAS MPOEKTHUpyeMoro mnedatHoro ysna POC u nepeueHb
AIIEKTPOPAANOIIEMEHTOB K HEl;

- 4epTEXK MEYaTHOU IUIATHI;

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

- YepTekKH T0pabOTaHHBIX JIeTallell HeCylell KOHCTPYKIUHY;

- yepTéx obmero Buaa npoektupyemoro POC ¢ ucnonszoBannem SolidWorks.

O0beM u cojep)kaHHe PaCUETHO-TOSICHUTEIHLHONW 3amuMCKU. PacuéTHO-MOsICHUTEIbHAS 3aIlicKa
JOJDKHA COCTOSITh HE MeHee ueM 3 20) IeuaTHbIX JIMCTOB, BBITIOJIHEHHBIX C UCIOJIB30BAaHUEM TEKCTOBOTO
nporeccopa Word Uil CX0XKero o BO3MOKHOCTSIM.

Pexomenayemas nureparypa. PykoBoauTens mpoekTa Ha3bIBaeT JUTEPATypy, KOTOPYIO 1enecoo0-
pa3HO UCIOJIb30BaTh CTYACHTY IpU pa3padboTke koHcTpykiuu [1I1.

JlomonHuTENbHBIE YKa3aHUS K MPOEKTY. DTOT pa3JieN UCIOIb3YeTCsS PYKOBOAUTEIEM MPOEKTa IS
BKJIIOUYEHUSI JIOTIOJTHUTEIBHBIX TPEOOBaHUN K MPOEKTY HCCIEeI0BATENBCKOro XxapakTepa. O4eBUAHO, UTO
NIepBOHAYATIBHBIN BHIOOP OOJBITUHCTBA XapaKTEPUCTHK (THUII TIJIATHI, €€ rabapuTHBIC pa3Mephl, TapameT-
pBI NE€YATHBIX ITPOBOJHUKOB U T.I.) B MPOILIECCE MPOEKTUPOBAHUS YTOUHSETCS U U3MeHsaeTcd. [lononne-
HUS, KOTOpBIE MOSIBISIIOTCS Y CTYAEHTa MPHU paboTe HaJ KypCOBBIM MPOEKTOM, TaKkKe BKJIIOYAIOT B 3TOT
paszzen.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEepHAJIaM /JIsl JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTMOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHb KOTOPBIX YKa3aH B Tabmuie 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0POBbsI 1 HHBAJIHJIOB

Kareropuu Buapl TONOTHUTENBHBIX OIICHOYHBIX ®opMBI KOHTPOIISL M OLICHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

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

C napyumeHusMu
ciryxa

[Tpeumy1ieCTBEHHO MUCHMEHHAS
npoBepKa

C mapymenusmu | CobeceoBanme 1Mo BOIpocam K 3aueTy, | [IpenmyinecTBeHHO yCTHas TPOBEpKa

3peHus OIIPOC 10 TEPMUHAM (MHAMBHYaTbHO)
C napyumeHusMu Pemenue qucTaHIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AMCTaHIMOHHBIMU
JBUTATEJIBHOIO CaMOCTOsITeNIbHbIE PabOTHI, BONPOCHI K METONaMHU
amrmapara 3a4eTy
C orpanunuenusiMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITEIIbHBIE [IpeuMy1ieCcTBEHHO IPOBEPKA
00IIeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOJIaMH UCXOZS U3 COCTOSHUS
MIOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00Y4aroLerocss HA MOMEHT IPOBEPKU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/I0B
Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymHast (hopMma Mpe0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, @ IMEHHO:
- B IleyaTtHoi (opme;
- B IIeYaTHO! (hopMe ¢ YBEITHMUYEHHBIM HIPUPTOM;
- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;
- METOJIOM YTEHHsI ACCHCTEHTOM 33JJaHus BCIYX;
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- NPEOCTABJICHUE 3a/IaHUs C UCTIOIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBbHBIE BOMPOCHL. /11 TaKMX 00y4arommxcs MpeaycMaTpUBaeTCsl JOCTYII -
Hast popmMa MpeoCTaBICHHUS OTBETOB HA 3a/1aHUs, & IMEHHO:

- MICBMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHNUEM YCIIYT aCCUCTEHTA;

— IPEe/ICTaBICHNE OTBETOB YCTHO.

[Ipouenypa orneHUBaHUS PE3yNIBTATOB OOYYEHUS JIMII C OTPAHUYECHHBIMUA BO3MOYKHOCTSIMH 3J10PO-
Bbsl M1 MHBAIHJIOB IO JUCUUIUIMHE MPEIyCMaTPUBACT MPEIoCTaBIeHne HHpopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAaHMYCHHUSAM HX 3[JOPOBBS U BOCHPUATHS HH)OPMALIIH:

JL1s1 i1 ¢ HApYIIEeHUSIMH 3PeHust:

— B (hOpMe IITEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMICHHBIM MIPHUPTOM.

JI1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JlJ1s1 1M1 ¢ HAPYUIEHUSIMHM OTIOPHO-ABUTaTeJLHOI0 annapara:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHoOU (popme.

[Tpy HEOOXOMMMOCTH IS JIUIT C OTPAaHUICHHBIMHI BO3MOXKHOCTSIMU 37I0POBbS M HHBAIUAOB TIPOLIE-
Jypa OILICHUBAHUSI Pe3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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