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

JINCT COI'TTACOBAHUA

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (cnermanbHOCTH) 11.03.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 06.03.2015 roma, paccMoTpeHa u omobpeHa Ha 3acemanuu Kadeapsr KUIIP «  »

20 roma, mpotokois Ne

PazpaboTuuk:
noueHt kag. KUITP

3aBenyronmii o0ecnieunBaromeii kad.
KUIIP

1O. I1. Kobpun

B. M. Kapaban

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan PT®

3aBeAyIOIHi BRITYCKAIOIICH Kad.
PTC

OKCIIepTHI:

notueHT kadeapsr KUITP
[Tpodeccop kadenpst KUIIP

JoueHT kadeapbl paTuoTeXHUUECKUX
cuctem (PTC)
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

- 03HAKOMJICHHE CTYJICHTOB C COBPEMECHHBIMHU METO/IaMU KOHCTPYHUPOBAHUS U TEXHOJIOTUICCKUMHU

nporeccamu mpousBoacTBa POC ¢ nenbio npuoOpeTeHus crnocoOHOCTH pa3padaTbiBaTh CTPYKTYp-
HBIC U

(YHKIMOHANBHBIE CXEMBbI PATUOIICKTPOHHBIX CHCTEM U KOMIUIEKCOB, a TaK:Ke MPUHIUIUATbHBIE
CXEMBI

PaZMOdIIEKTPOHHBIX YCTPOUCTB ¢ mpuMeHeHueM coBpeMeHHbIX CAIIP u makeToB MpHKIaIHBIX
porpaMm;

- obecrieyeHre Ha OCHOBE TIOJTYYEHHBIX 3HAHUM PEIICHUS 33/1a4 IO MPOSKTUPOBAHUIO JIETANICH,

y3JI0B U PAIMOTEXHHYECKUX CUCTEM B COOTBETCTBUU C TEXHHUSCKHUM 3aJIaHUEM, TpeOyeMon

HA/ISKHOCTHIO Ha 0a3e MIMPOKOrO HCIIOJIb30BaHUSl YHU(DHUKAIIMU, HOPMAIMU3AUU U CTaHIapTHU3a-
002078

KOHCTPYKTUBHBIX 3JIeMEHTOB U y3710B POC ¢ ucnoiap3oBaHreM CpeaCTB aBTOMATH3AIUU MIPOCKTH-
pOBaHHS;

- (opmupoBaHUe y CTYJEHTOB Ha OCHOBE CHCTEMHBIX MPECTaBICHUH 0 mpouecce co3naanus POC

YMEHHS pa3padaThiBaTh MPAKTHYCCKYIO TPOSKTHO - KOHCTPYKTOPCKYIO JOKYMCHTAIMIO Ha
KOHCTPYKIIHH

MoyJiei, 6;10koB U mpudopoB POC Ha COBpeMEHHOW HOPMATHBHOM, DJIEMEHTHON M TEXHOJIOTHYE-
CKOM

Oase;

- ¢opmupoBanue NpoheCCHOHATBHBIX KOMIIETEHIUH, CBI3aHHBIX C HCIOJIBL30BAHUEM TEOPETHYE-
CKHX 3HAHHMHA W MPAKTHYCCKUX HABBIKOB BIIAQJICHHUS COBPEMEHHBIMH MH(MOPMAIIMOHHBIMH TEXHOJOTHUSIMHU
(1T) B oOmactu aBTOMAaTU3UPOBAHHOTO MPOSKTUPOBAHUS M TEXHOIOTHH npousBoacTBa POC.

1.2. 3ajaun AMCUMILINHBI

— 0000meHne u yriyojieHne TeOPETHYECKUX M MPAKTHUECKUX 3HAHWW B o0yiacTh MH(OpMaIm-
OHHBIX TEXHOJIOTUH ITpoekTupoBanus POC;

—  HW3y4YeHHUE MPUHIUIOB CUCTEMHOTO MMOJX0/a K aBTOMaTH3anuu npoekrupoanust POC, mo3so-
nsonmx odecrneunBars 3PPEKTUBHOCTh U KAYECTBO MIPOSKTUPYEMOI anmapaTyphl;

—  OCBOCHHE MPHUHIUNOB (popMupoBaHUs WHPOPMAMOHHBIX MOJETICH BIUSHHUS BHEITHUX U BHY-
TPEHHHX AecTabunm3upyronmx (akropos, aeiicTByromux Ha POC B TeueHue KU3HEHHOTO IUKJIA, C Le-
JHI0 APTYMEHTHPOBAHHOTO aBTOMATH3MPOBAHHOTO IPOSKTHUPOBAHUS UX KOHCTPYKIIUH;

— (opMHpOBaHUE Y CTYICHTOB MPAKTUYECKUX HABBIKOB BEJCHUS aBTOMATU3HPOBAHHOTO MPOECK-
tupoBanusg POC Ha OCHOBE MPOrPECCUBHBIX TEXHUYECKUX U MPOTPAMMHBIX CPEJICTB C UCHOJIb30BAHUEM
COBPEMEHHOM 3JIEMEHTHO 0a3bI;

—  OBJAJ€HHE METOJaMH aBTOMATHU3UPOBAHHOM Pa3pabOTKH KOHCTPYKTOPCKO-TEXHOJIOIMYECKON
JokyMeHTauu ¢ npumenenueM crangaproB ECKJI u apyroii coBpeMeHHON HOpMaTHUBHO-TEXHUYECKON U
CIPABOYHOH IOKYMEHTALIUH.

2. Mecto mucuuniuebl B crpykrype OIIOII

Huctumnaa « OCHOBBI KOHCTPYUPOBAHUS PaanodneKTpoHHbIX cpeactsy (b1.B.JIB.6.1) otHOoCHT-
cs k 010Ky 1 (BapuaTHBHAs 4acTh).

[IpeamecTByOMUMH TUCTUTITHHAMHA, (POPMHUPYIONTUMHU HAYaJIbHbBIE 3HAHUSI, SBISIOTCS: HKeHep-
Hasl ¥ KoMIIbIoTepHas rpaduka, Madopmaruka.

[TocnemyromuMu AUCIUTUTMHAME SIBJISTFOTCS: 3allliTa BBIMYCKHOW KBATM(PUKAIIMOHHON pPadoTHI,
BKJIIOYAsl TIOJITOTOBKY K MPOIEAYPE 3alIUThl U MPOIEeypy 3auuThl, KOHCTpYKTHBHBIE METO/IBI OOECTIeye -
HUS HAZICKHOCTH PaJIMOAJIETPOHHBIX CpeACTB, [IpenaummomHas npakTuka.

3. TpeGoBaHus K pe3yJbTATaAM OCBOCHUS JUCHUIIMHBI
[Tpouecc n3yueHus: AMCUUILIMHBI HaMpaBjieH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:
— IIK-8 ymenueMm coOuparh M aHAIM3HPOBATh HMHQpOpMAIHIO sl (OPMUPOBAHUS HCXOIHBIX
JaHHBIX JJIS MPOCKTUPOBAHUA CPCACTB U CeTEeH CBSI3U U UX 3JICMCHTOB,
— TIK-10 cmocoGHOCTRIO K pa3paboTKe MPOEKTHOW M pabodell TEXHUYECKOH TOKYMEHTAIIWH,
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0(pOPMIICHHIO 3aKOHYEHHBIX MPOEKTHO-KOHCTPYKTOPCKHX pabOT B COOTBETCTBUU C HOPMAMU M CTaHAAP-
TaMU;

B pesynpTare u3ydeHus IUCIHUIITMHBI 00YJalOIUNACS TOJIKEH:

— 3HATh OCHOBBI aBTOMAaTHU3allMH IIPOEKTHO-KOHCTPYKTOPCKON AEATEIbHOCTH, MATEMAaTHIECKHE
MOJIeSIM OOBEKTOB IPOEKTUPOBAHUS, METObI PEIIEHUs MPOEKTHBIX 3a/1a4 MeTo/ibl 3auThl POC oT pazHo-
00pa3HBIX BHEIIHUX M BHYTPEHHUX JCCTAOMIN3UPYIOMHUX (PAKTOPOB (KIMMATUYECKUX, TEIUIOBBIX, MeXa-
HUYECKUX M JIp.) IIPU UX SKCIUTyaTalluH, TPAHCIIOPTUPOBAHUYU U XPAHEHUN KOHCTPYKTUBHBIE MEPbI IIOBBI-
HIeHHs Haa&XHOCTU mMpokoro kinacca POC nmpu nectabmiin3upyrommx Bo3AEHCTBUAX METOAbI MaTeMaTH -
4ECKOr0 MOJEIIMPOBAHUS JIEKTPUUECKHUX, TEIUIOBBIX M MEXaHUUYECKUX TporieccoB B POC;

— yYMeTh NPOEKTHPOBaTh C MOMOIIBI0 KOMIIbIOTEPAa KOHCTPYKLUH aHAJIOTOBBIX M IU(PPOBBIX
YCTPOWCTB HAa OCHOBE JAHHBIX 00 MX (DYHKIHMOHAJIBHOM HA3HAUCHMHU, IEKTPUUECKUX Iapamerpax U
YCIIOBUAX 3KCIUTyaTallMid HUCIOJIB30BATH MATECMATHUYCCKUC MOACIIM U MCTOAbI IJI PCIICHHA npoq)eccno-
HAJIBHBIX 33/1a4 aBTOMATHU3UPOBAHHOM pa3pa0OTKM KOHCTPYKLMH M TEXHOJOTHH 3JIEKTPOHHBIX CPEJICTB
NPECTaBIIATh TEXHUYECKUE PEUICHHUS C HCIIOIb30BAHUEM CPEJCTB KOMIBIOTEPHOH Ipad)uKu U T€OMETPH -
4ECKOr0 MOJEIMPOBaHMs ucnoibs3oBark cranaaprsl ECKJl u apyryro HOpMaTMBHO-TEXHUYECKYIO JOKY-
MEHTAIMIO B IPOEKTHON JESATENIbHOCTH pa3padarbiBaTh KOHCTPYKTOPCKO-TEXHOJOTHYECKYIO JTOKYMEHTa-
LIUIO C OMOLIbI MH(POPMAIIMOHHBIX TEXHOJIOIMH, MPUMEHATh MALIMHHbIE METO/Bl pacyéTa mapamMeTpoB
JJIEMEHTOB U YCTPOMCTB;

— BJIaJeTh COBPEMECHHBIMH allIapaTHBIMKU U IIPOIPAMMHBIMM CPEICTBAMU aBTOMAaTU3ALAN Pa3-
pabOTKM KOHCTPYKLUI M TEXHOJIOTUI MPOU3BOACTBA AIEKTPOHHBIX CPEJCTB COBPEMEHHBIMHU MPOTPAMM-
HBIMU CPCACTBAMU MMOATOTOBKH KOHCprKTOpCKO-TCXHOHOFH‘IGCKOﬁ JAOKYMCHTAIlUH.

4. O0beM IUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO0m1ast Tpy10€MKOCTh AUCIUIUTMHBI cOCTaBIsIeT 4.0 3aU€THBIX €IMHUIIBI U TIPEJICTaBICHA B Ta0JIM -

%Zgﬁlld.ua 4.1 — TpynoeMKoCTh JUCIUILIUHBI
Buapl yueOHOI AeSITEIBHOCTH Bcero yacos CemecTpsl
8 cemecTp
AynaTopHbIe 3aHATHS (BCETO) 62 62
Jlexuun 30 30
[IpakTrueckue 3aHATUA 16 16
JlaboparopHbie pabOTHI 16 16
CamocTosiTenbHas paboTa (Bcero) 82 82
Odopmiterre 0T4ETOB 110 JTabOPaTOPHBIM paboTam 16 16
[IpopaboTka JIEKIIMOHHOTO MaTepuaia 21 21
[ToaroToBka Kk MpakTUYECKUM 3aHSATHSIM, CEMUHApaM 45 45
Bcero (0e3 ax3amena) 144 144
OO0mast TpyI0OEMKOCTb, U 144 144
3aueTHble EquHuIbI 4.0 4.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3gennl AMCHUILIAHBI K BUABLI 3aHATHH
Paznensl IUCUMIUTMHEI ¥ BUABI 3aHATHH PUBEACHBI B Ta0mmie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

Hazpanus pa3aciioB AUCHUIIIMHBL

JIa6. pab., u

Cawm. pa6., g

Bcero gacos
(0e3 sk3ameHa)

Jlek., u
[Ipak. 3aH., 4

dopmupyeMble
KOMIICTCHIIN U
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8 cemecTp
1 BBenenue 2 0 0 1 IIK-10, ITK-8
2 OCHOBHBIE IPUHIIUIBI U METOIOJIOTUS 2 0 0 2 4 I1K-10, ITK-8
npumeHenns UT npu npoekTupoBanuu
PoC
3 IIpoexktupoBanue KOHCTpyKuii POC 2 4 0 8 14 |TIK-10, ITK-8
pa3IMYHbIX YPOBHEH U (DYHKIIMOHATIBHO-
ro Ha3HA4YeHUs C ucnoyib3oBanuem UT
4 ABTOMaTU3MPOBAHHOE MPOEKTUPOBAHUE 2 0 0 6 8 I1K-10, ITK-8
KOHCTPYKLIMH U TEXHOJOTUYECKUX MPO-
neccos POC
5 UT npoexTupoBaHus JeTalieid U COOpOK 3 0 6 17 26 |IIK-10, I1K-8
koHCTpyK1Mit POC ¢ nomonisio CAITP
6 IIpoexkTupoBaHUE NIEYATHBIX Y3JI0B C 7 6 10 24 47  |1IK-10, ITK-8
nomonisro UT
7 OcnoBrl 3amuTsl POC oT Bo3aeicTBHS 6 4 0 10 20 |IIK-10, ITK-8
JeCTa0MITU3UPYIONINX (PAKTOPOB OKPYXkKa-
IOLLEH Cpeabl
8 bazoBbie TEXHOJIOTUUECKHE MPOIIECCHI B 2 0 0 2 4 IIK-10, ITK-8
npousBozactse POC
9 OOecreueHue KauecTBa, HAAEKHOCTH U 2 0 0 2 4 IIK-10, ITK-8
ontumuzanus POC
10 OdopmieHrne KOHCTPYKTOPCKOM JTOKY- 2 2 0 10 14 |1IK-10, TIK-8
MeHTanuu ¢ nomouso CAIIP
Hroro 3a cemectp 30 16 16 82 144
Hroro 30 16 16 82 144
5.2. Coaep:xanue pa3aejioB IUCHUILIUHBI (110 JTEKIIUSM)
CopneprkaHue pa3ienoB TUCIUILINH (TIO0 JIEKIMSIM) IPUBEAICHO B Tabmuiie 5.2.
Tabmuia 5.2 — Coneprkanue pa3faenoB JUCHUIUIAH (10 JICKIHSIM)
3 5 £
2 | i3
M
Ha3Banus pa3nenos Copneprkanue pas3ienoB TUCHUIUIMHBI (1O JEKIUSM) zF § %
o) E
= | Bz
= g Z
8 cemecTp
1 Beenenue Conepkanue U 3a7ja4i Kypca, peKOMEHIAINH IO €ro 2 TIK-10,
nzyuenno. Mupopmanmonnsie TexHonoruu (MT) B [K-8
npodeccuoHaNbHOMN AeITeTbHOCTH HHKEHEPa-TPOeK-
tupoBika POC. TepMuHbI U OHATHUS, UCTIONb3Ye-
Mmblie ipu UT npoextupoBanun POC
Hroro 2
2 OcHoBHbIe npuHIMIGI ¥ | Opranuszanus npoektupoBanus POC ¢ nomompro UT. 2 [IK-10,
METOIOJIOTHUS CucreMHbIl oaxoA K mpoektupoBannio POC ¢ uc- TIK-8
npumeHenus UT npu M0JIb30BaHUEM HH(OPMAIIMOHHBIX TeXHONIOTUi. NH-
npoektupoBanuu POC ¢dopmarmonnsie CALS—texnonoruu nonaepxku POC
Ha BCEX dTanax *Hu3HeHHoro nukia. Craguu paspa-
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OOTKHM KOHCTPYKTOPCKOM TOKYMEHTALMH ITPH MTPOEK-
TUPOBaHUU ¢ noMouipro UT

Htoro

3 IIpoekTupoBanue
koHcTpykmii POC
Pa3INYHBIX YPOBHEW U
(YHKIMOHATBHOTO
Ha3HA4YEeHHUs C
ucnonb3zoBanueM UT

Krnaccudukanus 3agad npoekTupoBaHus, ux ¢popma-
nu3anus. Marematuueckue monenu (MM) POC. Dra-
bl Pa3BUTHUS U KpaTKas XapaKTepUCTHKA COBPEMEH-
Horo coctossHus CAIIP pagnoaiaeKTpOHHBIX CPEACTB,
CUCTEM U KOMITJIEKCOB. KOMITJIEeKCHbIE MHTEIIEKTY-
anbHble (nHTerpupoBannbie) CAIIP. Cnenmanuzupo-
BaHHble CAIIP miist co3ganus cxeM 3IeKTPUYECKUX
MPUHIMITHATEHBIX, MOACTHUPOBAHUS HX PaOOTHI,
MIPOEKTUPOBAHUS M€YATHBIX IIAT, pa3MelieHus nug-
POBOIi AIIeKTpUUECcKOi cxeMbl B ycrporicteax [TJIUC.
[lepcriekTHBBI pa3BUTHUSI aBTOMATU3UPOBAHHOTO
IIPOEKTUPOBAHUS.

Hroro

TK-10,
TK-8

4 ABTOMAaTHU3UPOBAHHOE
POEKTUPOBAHUE
KOHCTPYKLIMH U
TEXHOJIOTUYECKHUX
npoiieccoB POC

Pons UT B nporiecce cozpanust POC. YpoBHH npoek-
TUPOBAHUS — CUCTEMHBIN, (YHKIIMOHATBHBIH,
KOHCTPYKTOPCKH, TEXHOJOTHYECKHil. Tunosbie
MPOEKTHBIE MPOLIeAYPhI Mpu npoekTupoBanun POC.
O06006ménnas MeToauka npoektupoBanus POC ¢ npu-
menenneMm UT. MHpopmamonHas Moiens IpoeKTa,
6a3b1 nanHbIX (b/1), cuctemsl ynpasienus: 6azamMu
nauubiX (CYBJI), pactipenenénnsie b/, CpaBHUTENH-
HBIM 0030p OCHOBHBIX XapaKTEPUCTUK Pa3IMYHbIX TH-
OB COBPEMEHHBIX TEXHHUUECKHUX cpeacTB. KoHmenus
aBTOMaTU3UPOBaHHOTO paboyero Mecta (APM)
npoektuposiuka POC Ha 6a3e I1K. 3agauun ynpasmne-
HUS ¥ ONITUMU3ALIMU, METO/IbI UX PELICHMUSL.

Htoro

TIK-10,
TK-8

5 UT npoextupoBanust
nerasueil u cOopox
KoHCTpyKuit POC ¢
nomouisto CAITP

OCHOBHBIE TIPUHIIHITHI CO3/IaHUS CKU30B M TBEPIO-
TENBbHBIX Mojiene netanei u coopok POC. Ocoben-
HOCTH TIPOCKTHPOBAHUS JIUTHIX, BRITOYCHHBIX JIETalICH
u feraneit u3 nuctoBoro merasuia. Co3aHue yepre-
xKeil neranei u coopok. MeToanka MpoeKTUPOBAHUS
AJIEKTPOHHBIX 0JI0KOB ¢ ucnons3oBanueM CAIIP Solid
Works. [IpoexTrpoBaHue 31€KTPOKIYTOB. TeroBbie
U 3JIEKTPOMArHuTHBIE pacu€Thbl. CBsI3b ¢ APYTUMH
CAIIP. OcobeHHOCTH TPEXMEPHOTO IPOEKTUPOBAHUS
y3n0B u aeraneid POC B CAIIP Komnac u Museptop.

Hroro

TK-10,
TK-8

6 [IpoexTupoBaHue
IIeYaTHBIX Y3JI0B C
nomousro UT

Oco0eHHOCTH TPOEKTHPOBAHHUS [IEYAaTHBIX Y3JIOB C
nomortibio UT. BoaMoxkHOCTH U 0COOEHHOCTH UHTEP-
¢eiicoB paznuunbsix CAITP. Metomuka npoeKkTupoBa-
HHUS IeYaTHBIX y3710B B KoMIuiekcHbIX CAIIP P-CAD,
Altium Designer, OrCAD, DipTrace u np. Opranuza-
1us 1 BeneHne ouomotek DPD. Co3nanne yCIOBHBIX
rpaduueckux obozHaueHuit PO, ycranoBka OPD Ha
MevaTHbIE TUIAThI U pa3pabOoTKa MOCaA0UYHBIX MECT
OP3. Co3nanue xkomnonenToB POC. PazpaboTka cxem
ANEKTPUUECKUX MPUHIMIHUATBHBIX. J{nanorosoe pas-

TIK-10,
TK-8
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Memenue DPD. /luanoroBas u aBToMaTu4eckasi Tpac-
CHUPOBKa IIPOBOAHUKOB IMEYaTHBIX Tu1aT. CBA3b C Ipy-
rumu CAIIP.

HUroro

7 OcHoBbl 3amuThl POC
OT BO3JIEHCTBUSI
JeCTaOMIIN3UPYIOIINX
(hakTOpOB OKpYy KaroLIeit
cpenbl

Knaccudukarus nectabunusupyronmx GakTopoB
BHEIIIHEW cpepl. BiusHue kimMmatndeckux (paxTopon
Ha POC, Bo3zeiicTBue Ha ANIEeMEHTHYIO 0a3y TeMIiepa-
TYpBl, BIKHOCTH, aTMOC(EPHOTO J1aBICHHSI, MOP-
CKHUX coJjieil B atmocdepe. BosaeiicTBue necka u
TIBUTH, COJTHEUHOU pajuaIini, OMoJorndeckux (haxro-
poB. OcHoBHBIE crtocO0BI 3amuThl POC oT Bo3/eH-
CTBUS KJIMMATUYECKUX (PAKTOPOB OKPYXkKAIOIIEH cpe-
161, BeIOOp MaTepHranoB U MOKPBITHI TP MTPOEKTHPO-
Banuu POC. O6mias xapakTeprcTUKa TeriooOMeHa B
POC. 3akoHbl TEMIONPOBOJHOCTH, KOHBEKIIMH U U3ITY-
YeHUs, CIIOKHBIN TermmoooMeH. OCHOBBI 00eceueHus
JOMYCTUMBIX TEIUIOBBIX peskumMoB POC.Bubpanumy,
yZapsl, TUHENHBIE TEPErpy3KH, KOMIIJIEKCHBIE MEXa-
HUYecKHe Bo3eicTBua. OCHOBHBIE CTIOCOOBI 3aIUTHI
KOHCTpYKIMi POC 0T MeXaHWYECKHUX BO3/IEHCTBUI-
Jlapa3uTHble 2IEKTPUYECKUE CBS3U, HABOJIKH, HE-
IIpeAHAMEPEHHBIE TOMEXU B KOHCTpYKIMsax POC.
KonctpyupoanuePOC ¢ yueTom obecrieueHus deK-
TPOMarHUTHOM COBMECTUMOCTH. Bo3neiicTBre HOHM-
3UPYIOIIMX U3IYy4EHUH HAa MaTepHallbl U SJIEMEHTBI
KoHCTpyKIMH POC. OCHOBHBIE IPUHIIUIIBI KOHCTPYH-
poBanus POC, CTONKHX K MOHU3UPYIOINM U3ITyYEHH-
M.

Hroro

[IK-10,
[IK-8

8 bazoBrie
TEXHOJOTHUYECKHUE
MIPOIIECCHI B
npousBozactse POC

Bubl TeXxHOTOTHUECKHUX TPOIECCOB. TexHomornye-
ckue npoueccel U kauectBo POC. OcHOBBI IPOEKTH-
POBAHMUATEXHOJIOTHUECKHUX MpoleccoB. TUMOBBIE TeX-
HOJIOTUYECKHE TIPOIECChI M3TOTOBIICHUS KOHCTPYKTH-
BoB POC.IIporpeccuBHbie METOABI 00paOOTKH U POp-
Moo0Opa3oBaHus. bazoBble TeXHOIOTHUECKUE TTPOLIEC-
col B nipousBojicTBe POC.

HUroro

I1K-10,
[K-8

9 ObecrieueHnEe KaueCcTBa,
HaIEKHOCTH U
ontumuszanus POC

Kommnexc TPHAHA, (moacucrembr «c ACOHUKA-T»)
11t MoaenupoBanust Ha 1K crarmoHapHbIX U HECTa-
LIMOHAPHBIX TETIOBBIX MPOILIECCOB, MPOTEKAIOLINX B
koHCTpYKIMsIX POC (cToeuHble KOHCTPYKIIMU, OJIOKU
C PETrYJIIpHON U HEPETYIPHON CTPYKTypaMHu, evat-
HBI€ y3J1bl, QYHKIIMOHAIbHbBIE TYEUKH, MUKPOCOOPKN).
Kommnexc ACOHUKA-K nns ynpaBineHus HafgéxxHO-
CTBIO M3/IENINI Ha paHHUX ATarax MpPOeKTUPOBaHUS,
W3TOTOBJIEHUS, SKCIITyaTallui U yTUJIM3aluU. YHUBEP-
caJibHasl MPOrpaMMHasl CUCTEMa KOHEUHO-3JIEMEHTHO-
ro aHanm3a ANSYS 11 perieHus TMHENHBIX U HENH-
HEWHBIX CTAllMOHAPHBIX U HECTAI[MOHAPHBIX MPO-
CTPaHCTBEHHBIX 3a]]a4 MEXaHUKU KOHCTPYKLIHM, 3a7a4
TEIUIoNepeaud U Ter000MeHa, 3JIeKTPOANHAMUKH

[IK-10,
[IK-8
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Uroro
10 Odopmrnenue Oco0eHHOCTH aBTOMAaTH3UPOBAHHOTO O(hOpMIICHUS 2 [K-10,
KOHCTPYKTOPCKOU KOHCTPYKTOPCKOM nokymeHTauuu POC B cooTBeT- [1K-8
JOKyMEHTAaLUU C ctBuu ¢ ECKJ{
nomousro CAIIP Hroro 2
Hroro 3a cemectp 30

5.3. Pa3nesibl AUCHUIIMHBI M MEKIUCHMILUINHAPHBIE CBSA3M ¢ 00ecneYuBAKIIMMH (Peabl Ty IIIUMHU)
U o0ecneynBaeMbIMH (IOCJASAYOMIUMHU) JUCHUATIIMHAMHA
Pazgenbl quctuIIMHB ¥ MEKIUCIUILTHHAPHBIC CBS3H C 00CCTICUMBAIOIIMMU (MIPEABIAYIIMMU) U
obecrneynBaeMbIMH (ITOCIEAYIOMIMMHI) TUCHUTUTMHAMHU MIPEICTaBICHbI B Tabuie 5.3.
Tabmuma 5.3 — Pa3aensl IMCIMIUIMHBI U MEKIUCIUTUIMHAPHBIC CBS3U

HawnmenoBanme JUCITUITIINH

No pa3nenoB qaHHOM MUCIMIUIAHEL, IJIs1 KOTOPBIX HEOOXOIMMO U3YUYCHHE
00€eCIIeunBaIOIINX U 00ECTIEUNBAEMBIX TUCIIUILINH

1 2 3 4 5 6 7 8 9 10
[IpenmecTByrome AUCHUILIMHbI
1 UnxeHnepHast 1 KOMITbIO- n . n n N
TepHas rpaduka
2 Undopmaruka + +
[Tocnenyromue TUCIUITITUHBI

1 3amura BbITYCKHOM KBa-
TU(UKAITIOHHON PabOTHI,
BKJIIOYas ITIOArOTOBKY K IIpo-| + + + + + + + + + +
Heaype 3alUThl U IPOIeTy-
Py 3aLUTHI
2 KOHCTPYKTUBHBIE METO]IbI
o0ecrieyeHus1 HaJIe)KHOCTH + + +
PaAMO’IIETPOHHBIX CPEICTB
I3<aHpez1)1HrU10MHaﬂ [IPaKTH- n n n n n n n n

5.4. CooTBeTCcTBME KOMIIETCHUM M, JopMHUpyeMbIX IPH M3YYEHUH AUCHHUILIUHBI, 1 BU0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCHUIUIMHBI, M BHJIOB 3aHATHN

MPEICTaBJICHO B Tabmuiie 5.4.

Tabmuna 5.4 — CooTBETCTBHE KOMIETEHIIMN, (DOPMUPYEMBIX MIPU U3YUYE€HUH AUCLUIUIUHBI, U BUJOB 3aHS -

THH
§ Bunwl 3austuit
= m- . :
o © [t
5 5.‘; 8 g g, DOpMBI KOHTPOJIS
S = 2 e 3
g =9 < 5
M =
I1K-8 + + + + Kontponsnas padora,

Koncnekt caMonoArotroBku,
Ot4er no 1aboparopHoii pa-
6ote, Ornpoc Ha 3aHATUSX,
BricTynienue (noknan) Ha
3agsaTuy, Tect, OTUeT 11O
MIPAKTHYECKOMY 3aHSTHIO
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IIK-10 + + + + KonTpomasHas pabdora,
KoncnekT caMonoaroToBKH,
OtyeT no nabopaTopHOi pa-
6ote, Onpoc Ha 3aHATHUSX,
Brictymuienne (mokiam) Ha
3aHsgTun, Tect, OTUeT mo
MIPAKTHYECKOMY 3aHSATHIO

6. UuTepakTHBHBIE MeTOAbI U (OPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JJaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIXx paboT npuBeaeHo B Tabmuie 7.1.
Ta6muna 7.1 — HaumeHnoBanue 1abopaTopHBIX paboT

3 =
Q = g
o O T
= > O
Ha3Banus paznenos HaumeHnoBaHue 1a00paTopHBIX paboT z 7 & 5
o S g
= o, =
a o 2
= S
8 cemectp
5 UT npoextupoBaHust [TpoextupoBanue neranei B SolidWorks mo ECKJI 2 [IK-10,
JICTAJICH 1 c6u0p OK IIpoextupoBanue coopok B SolidWorks 2 TIK-8
KoHCTpyKuuit POC ¢
nomorsio CAITP Yeprexu B SolidWorks mo ECK /] 2
Hroro 6
6 IlpoektupoBanue 3HAKOMCTBO C CUCTEMOM aBTOMAaTU3UPOBAHHOTO 2 [1K-10,
II€YaTHBIX Y3JIOB C IIPOEKTUPOBAHUS [1I€UYATHBIX IUIAT [IK-8
nomomeio AT Opranuzanus 1 BefeHue oudmuorex P
Co3panue ycinoBHbBIX IpaguecKux 0003HaueHUH
(YT'O) 1 mocaioyHbIX MECT MEKTPOPATNOITEMEHTOB
mo ECKJ]
Hroro 10
Hroro 3a cemectp 16
8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHnoBaHMe NpakTHUECKUX 3aHATUH (CEMUHApPOB) MpuBeieHo B Tabnuue 8.1.
Tabmuua 8.1 — HaumeHoBaHKE MPAaKTUYECKUX 3aHATUH (CEMHUHAPOB)
A v o
= 2 E
Q = g
g o 5
> O
Ha3Banus paznenos HaumeHOBaHME IPAaKTUYECKHUX 3aHATHH (CEMHUHApOB) | = & &5
o S g
= g =
2 o 2
= o
8 cemecTtp
3 [IpoexTrpoBaHue CocraBieHre TEXHUYECKOTO 3aJaHUsI HA KOHCTPYHUPO- 2 [IK-10,
KoHCTpyKuuit POC Banue POC [IK-8
A3JIMYHBIX BHEHN U .
pa3 YPOBHE AHanu3 371eMeHTHON 06a3bl KOHCTPYKTOPCKOTO MPOEK- 2
KIIMOHAJILHOT!
(byHKIEOHATEHOTO ta POC
Ha3HA4YEeHHUs C
ncronb3zoBanueM UT Hroro 4
6 [IpoexTrpoBaHue [Ipoextuposanue B CAIIP cxem snexkTpuueckux 2 [K-10,
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MEYaTHBIX Y3JIOB C MPUHIMITHAIBHBIX ITK-8
momomTLE0 MT Pa3mMelenue a5ekTpopaino3JeMEHTOB Ha IEYaTHOU 2

miare

TPACCUPOBKA NEYATHOM IIATHI 2

Hroro 6
7 OcnoBbl 3amuThl POC | Pacuer TemoBoro pexkuma 610ka POC 2 TIK-8
OT BO3ZICHCTRHA Pacuer HagexxHOCTH YHKIIMOHANBHOTO y31a POC 2
NeCTaOUITU3UPYIOLTUX
dakTopos okpyxkatoreii | HIToro 4
Cpenbl
10 Odopmrnenue OdopmiieHre KOHCTPYKTOPCKON JTOKYMEHTAIIUH C T0- 2 [1K-8
KOHCTPYKTOPCKOU mouipto CAITP
JIOKYMEHTAIUU C Wroro 2
nomomso CAITP
Hroro 3a cemectp 16

9. CamocrosiTesqibHasi padoTa
Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpYEeMble KOMIIETEHITUH TPEICTaBICHbI B

tabmure 9.1.
Tabmuua 9.1 — Buasl caMoCTOATENbHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN
3 =
3 > 5
) O =
Bunel camocTosTeInHON & )
HasBanus paznenos 2 = ®opMbI KOHTPOJIS
paboThI 2 g 2
X g8 =
al o g
= S
8 cemecTp
1 Beenenue IIpopaboTka JIEeKIIUOHHOTO 1 I1K-10, KoHcnekt camonoaroros-
Marepuaia TIK-8 ku, Onpoc Ha 3aHATHSIX,
Hroro 1 Tect
2 OcHoBHBIE TPUHIUIIEI U | [IpopaboTKa JIEKITMOHHOTO 2 T1K-10, KoHcnexT caMonoaroros-
METOIOJIOTHUS Marepualia IIK-8 ku, Onpoc Ha 3aHATHUSIX,
npumenenusa UT npu Hroro 2 Tect
npoektupoBanuu POC
3 IlpoekTupoBaHue [TogroroBka k mpakTuue- 4 |TIK-8, Koncnekr camonoaroros-
KoHCTpyKiuii POC CKHUM 3aHSATUSIM, CEMHHA- IIK-10 ku, Onpoc Ha 3aHATHSIX,
Pa3JIMYHBIX YPOBHEU U pam Tect
(yHKIHOHATBHOTO [TpopaboTka JIEKITMOHHOTO 2
Ha3HaueHUs ¢ MaTepuana
ncrnonb3zoBanueM UT
[IpopaboTka TeKIHOHHOTO 2
Marepuaia
Hroro
4 AsromatuszupoBaHHoe |lloaroroBka k mpaktuye- 4 TIK-10, KoHcnexT caMonoaroros-
MIPOEKTUPOBAHUE CKUM 3aHSATHSAM, CEMHUHA- IIK-8 ku, Onpoc Ha 3aHATHUIX,
KOHCTPYKLIHHI 1 pam Tect
TGXHonoqulfgng [TpopaboTka TeKIHOHHOTO 2
Tporeccos Marepuaia
HUtoro 6
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5 UT npoexTtupoBaHust [ToaroroBka kK mpakTuue- 9 |IIK-8, KoncnekTt camonoaroron-
neTanei u cOopok CKUM 3aHSITHSIM, CEMHHA- IIK-10 ku, Onpoc Ha 3aHATHUIX,
koHCTpyK1uii POC ¢ pam Otyet mo maboparopHOU
nomorbio CAITP te, Tect
omompio C [IpopaboTka JIEKIIMOHHOTO 2 pabore, Tec
MaTepuana
OdopmiteHre 0TIETOB TIO 6
nabopaTopHBIM paboTam
Hroro 17
6 IlpoexTupoBanue [ToaroroBka k mpakTuue- 12 |TIK-10, Koncnexr camonoaroros-
MIEYATHBIX y3JI0B C CKHM 3aHSTUSAM, CEMHHA- [IK-8 kH, Onpoc Ha 3aHATHUX,
nomoiupso UT pam Otuer no 1aboparopHOH
[TpopaboTka JIEKITMOHHOTO 2 pabore, OT4er 1o H{faKm'
YECKOMY 3aHSITH T
Marepuaia cCKoMy 3a 10, 1ec
OdopmieHre 0TYETOB 10 10
nabopaTOpHBIM paboTam
Hroro 24
7 OcuHoBsl 3amuTel POC | [loaroroBka k mpaktuue- 8 T1K-10, KoHcnexT caMmonoaroros-
OT BO3JICHCTBUSA CKHMM 3aHSTUSM, CCMHHA- IIK-8 ku, Onpoc Ha 3aHATHUSIX,
NeCTaOUITU3UPYIOLTUX pam OT4er 1o MpPaKTHIYECKOMY
KTOPOB OK| 71 HsITHIO, TecT
baxropos oxpyxaiorie [IpopaboTka JIEKIIMOHHOTO 2 3a fo, 1ec
Cpeabl MaTepuana
Hroro 10
8 bazoBble [IpopaboTKa JIEeKIIUOHHOTO 2 |IIK-10, KoHcnekt camonoaroros-
TEXHOJIOTHYECKHUE Marepuaia TIK-8 ku, Onpoc Ha 3aHATHSIX,
MPOLIECCHI B Htoro 9 Tect
npousBoacTee POC
9 OGecnieuenue kauecTBa, |[IpopaboTka JEKITMOHHOTO 2 |IIK-10, Koncnekr camonoaroros-
HaJIEKHOCTH U Marepuasa I1K-8 ku, Onpoc Ha 3aHATUSIX,
ontumuzanus POC Hroro 2 Tect
10 Odopmnenue [ToaroroBka k mpakTuue- 8 |IIK-10, Koncnekr camonoaroros-
KOHCTPYKTOPCKOM CKUM 3aHSITHSIM, CEMHUHA- ITK-8 ku, Onpoc Ha 3aHATHSIX,
JIOKYMEHTAIUU C pam OT4eT no NpaKTUYECKOMY
oMot CAITP HsTHIO, TecT
omompio C [TpopaboTka JIEKITMOHHOTO 2 3a fo, 1ec
Marepuaa
Hroro 10
Hroro 3a cemectp 82
Hroro 82
10. KypcoBoii nmpoekT / KypcoBasi padota
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OlIEHKHU YCIIeBA€eMOCTH 00y4aroumuxcsi

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — banipHbIe OLIGHKH JUTSI JIEMEHTOB KOHTPOJISI

DneMeHTHl y4eOHOH
JEATeTLHOCTH

MaxkcuMabHBIN
6amn Ha 1-yro KT ¢
Hayajia ceMecTpa

MakcuMalILHBIN
OaJi 3a repuos
mexay 1KT u 2KT

MakcuMaJILHBIN
OaJut 3a rmepuos
mexny 2KT u Ha

Bcero 3a
ceMecTp
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KOHEII ceMecTpa
8 cemecTp

Brictynenne (noknan) Ha 2 2 2 6

3aHSATHH

Koncnekr camonoaroros- 2 2 2 6

KH

KonTponbhas pabota 5 5 10

Onpoc Ha 3aHATUSAX 3 3 3 9

OT4eT no MpakTUYECKOMY 20 20 20 60

3aHATHIO

Tect 3 3 3 9

Wroro makcumyM 3a nepu- 30 35 35 100

on

Hapacratomum utorom 30 65 100 100

11.2. IlepecyeT 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIC TOYKH
[Tepecyet 6amIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeCTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKU

bainel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka

> 90% ot MakcuManbHOU cymMMBbl OaioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHOIN cymMmbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU cCyMMBbI OasuioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[Tepecuer cymMMBl 0aIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY NPEACTaBIeH B TalOmuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJTIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYHTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporiiio)

4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnerBoputeiabHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecneyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. OcCHOBBI TPOEKTUPOBAHUS DIEKTPOHHBIX CPEACTB [DNEKTpOHHBIN pecypc]: VYueOHOE
nocobue / Koznos B. I', Uepnsimer A. A., Koopun 1O. II. - 2012. 149 c. - Pexum nocrymna:
https://edu.tusur.ru/publications/2783 (nara obpamenus: 07.07.2018).
2. OcCHOBBI KOMIBIOTEPHBIX TEXHOJIOTUI MPOEKTHUPOBAHUS PATUOIIEKTPOHHBIX CPEACTB [Diek-
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TpoHHBIH pecypc]: VYuebnoe mocobue / 1O. II. Kobpun - 2018. 56 c. - Pexum pnocryma:
https://edu.tusur.ru/publications/7906 (nara obpamenus: 07.07.2018).

3. JlomatkuH, A. IIpoekTupoBaHHe MeyaTHBIX miatr B cucreme Altium Designer [DneKTpoHHBIN
pecypc] [DnekTpoHHBIN pecypc] [DnekTpoHHBINH pecypc]: yueOHoe mocooue / A. JlomatkuH. — DJek-
TpoH. 1aH. — Mocksa JIMK Ilpecc, 2017. — 554 c. - Pexxum nocryna: https://e.Jlanbook.com/book/97334
(mara obpamenus: 07.07.2018).

12.2. lonosiHUTeIbHAS JIUTEPATYpPa

1. Pa3paboTka TEXHMUECKOIrO 3a/JaHUSl M TEXHUYECKHUX MpeAsokeHuil Ha npoekTupoanue POC
[OnexTpoHHBIH pecypc]: YuebHoe nocodue K KypcoBOMY U JTUIIIOMHOMY IpoektupoBanuto / Koopun 0.
IT. - 2016. 83 c. - Pexxum goctyna: https://edu.tusur.ru/publications/6567 (nara obpamenus: 07.07.2018).

2. HMudopmanMoHHbIE TEXHOJIOTHMH MPOEKTUPOBAHUS PAJAMOIEKTPOHHBIX CPEACTB [DJEKTPOH-
HBII pecypc]: YuebHoe mocobue K KypcoBOMY M ITUIIOMHOMY IpoektupoBanuto / Kobpun HO. I1. - 2016.
74 c. - Pexxum noctyma: https://edu.tusur.ru/publications/6566 (nata oopamenus: 07.07.2018).

3. VBapoB A.C. P-CAD. IIpoekTupoBaHiE€ U KOHCTPYUPOBAHUE JIEKTPOHHBIX YCTPOUCTB. - M.:
«l'opsiuas nunus-Tenekom», 2004. - 760 c. (Hanuuue B 6ndmuorexke TYCVYP - 42 7k3.)

4. Cremenko, B.b. P-CAD. TexHonorus npoekTupoBaHMs NeyaTHbIX IUIaT: YueOHoe mocobue
1t By30B / B. b. Cremenko. - CI16.: BXB-IletepOypr, 2005. - 711 c. (manuuue B 6ubnuoreke TYCVYP -
20 93K3.)

5. Paspabotka m odopmieHHE KOHCTPYKTOPCKOM JOKYMEHTAIUU PAIUO03IEKTPOHHOM ammapary-
pol: CpaBounuk / 9.T. PomansrueBa, A.K. MBanosa, A.C. KynukoB u ap.; [lox pea. 3.T. PomanbrueBoii. —
M.; Paguo u cBsi3b, 1989. — 448 c. (Hanuuune B 6ubanoreke TYCVYP - 21 3k3.)

6. Pasesur B.JI., IToranos 10.B., Kypymun A.A. IIpoexkrupoanne CBY ycTpoHCTB ¢ IOMOILBIO
Microwave Office. — M.: Conon-IIpecc, 2003. - 496 c. (mHanuuue B 6nbmuorexke TYCVYP - 14 3k3.)

12.3. YueOHO-MeTOAHIECKHE ITOCOOUS

12.3.1. O0s3aTeibHbIE y4eOHO-MeTOAHUYEeCKHE M0CO0Us

1. HWudopmannoHHBIE TEXHOJOTHH MPOEKTUPOBAHUS PAIMOIEKTPOHHBIX CPEICTB [DNIEKTPOH-
HBIN pecypc]: YdueObHoe mocobue kK KypcoBOMY M AUIUIOMHOMY TnpoektupoBanuio / Koopun FO. I1. - 2016.
- 74 c. - Pexxum noctyna: https://edu.tusur.ru/publications/6566 (nata obpamenus: 07.07.2018).

2. ABTOMAaTH3MpPOBAHHOE TPOECKTHUPOBAHHME PATUOIIEKTPOHHBIX CPEACTB [DNEKTPOHHBIN pe-
cypc]: Meronuueckue yka3aHus 1o camocTosTenbHoi padote / Kobpun 1O. I1. - 2017. 23 c. - Pexxum 10-
cryma: https://edu.tusur.ru/publications/6621 (nata o6pamenus: 07.07.2018).

3. HMudopmanuoHHbIE TEXHOJOTHMHM NMPOECKTUPOBAHMS PAJAUODIEKTPOHHBIX CPEACTB [DIEKTPOH-
HBIN pecypc]: MeToauueckue yka3aHus 1o KypcoBoMy U JUILIOMHOMY npoekTrpoBanuio / Koopun HO. I1.
-2012. 140 c. - Pexxum noctyna: https://edu.tusur.ru/publications/2615 (nata obpamenus: 07.07.2018).

4. Altium Designer. SolidWorks. Yacts 1. Pa3paboTka snemMeHTHON 0a3bl [DJIEKTPOHHBIA pe-
cypc]: COOpHHMK MpakTUYECKUX 3aJaHUN MO MPOEKTHPOBaHUIO MevyaTHbIX y310B POC / Ozepkun . B. -
2012. 66 c. - Pexxum noctyna: https://edu.tusur.ru/publications/1556 (mara obpamienus: 07.07.2018).

5. Altium Designer. SolidWorks. HacTb 2. CxeMOTeXHUYECKOE TPOEKTUPOBAHUE [ DNEKTPOHHBII
pecypc]: COOpHUK MPAKTHIECKUX 3a/IaHUI TI0 MPOEKTUPOBAHUIO mevaTHbIX y310B POC / O3epkun 1. B. -
2012. 50 c. - Pexxum noctyma: https://edu.tusur.ru/publications/1554 (nara obpamenus: 07.07.2018).

6. Altium Designer. SolidWorks. Yacte 3. Tononornueckoe mpoekTHpoBaHUE [DIIEKTPOHHBIN
pecypc]: COOpHMK MpaKTHUECKUX 3a/laHUH 110 MPOEKTUPOBaHMIO neyaTHbIX y310B POC / O3epkun /. B. -
2012. 95 c. - Pexxum noctyna: https://edu.tusur.ru/publications/1558 (mara obpamienus: 07.07.2018).

7. 3HAaKOMCTBO C CHUCTEMOM aBTOMATH3UPOBAHHOTO MPOEKTHpPOBaHUS mnedaTHbX miat P-CAD
[DnexTpoHHBIN pecype]: MeToandeckre ykazanus K jlabopaTtopHoil padore o aucturiuie « adopma-
IIMOHHBIE TexHojoruu mnpoektupoanuss POC» / Kobpun O. II. - 2012. 28 c. - Pexxum poctyna:
https://edu.tusur.ru/publications/2614 (nara oopamenus: 07.07.2018).

8. Opranuzanus u BegeHue 6uommorek panuosneMeHToB B P-CAD [DnexTponHslii pecypc]: Me-
TOIWYECKHUE YKa3aHUs K JabopaTopHOU padote mo nucuurinHe « MHpopMarmoHHbIe TEXHOJIOTHH MPOEK-
tupoBanuss POCy» / Kobpun 1O. I1. - 2012. 31 c. - Pexxum goctyna: https://edu.tusur.ru/publications/2612
(mara ob6pamenus: 07.07.2018).

9. Co3nanue ycloBHBIX Tpaduueckux 00603HaueHui paanodneMeHToB B P-CAD [DneKTpoHHBIN
pecypc]: Metoaudeckue ykazanus K JabopaTopHoit pabore no auciuiuinHe «Hpopmarmonasie TEXHO -
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gorun mpoektupoBanus POC» / Kobpun 0. II. - 2012. 60 c. - Pexum pocryna:
https://edu.tusur.ru/publications/2611 (mara obpamenus: 07.07.2018).

10. Pa3paboTka mocagoyHbIX MECT JUIsi MOHTaka KOHCTPYKTHBHBIX JIECMEHTOB Ha MEYaTHOM Ij1aTe
B P-CAD [OnextpoHHbIii pecypc]: Meroauueckue yka3zaHus K J1aDOpaTopHOH paboTe MO JUCIMIUINHE
«Mupopmarmonnsie TexHonoruu npoektupoanus POCy» / Kobpun 0. I1. - 2012. 83 c. - Pexxum nocry-
na: https://edu.tusur.ru/publications/2610 (gara oo6pamenus: 07.07.2018).

11. ®opmupoBanue kommnoneHToB POC ¢ momomrpio aucneryepa 6ubmuorexk P-CAD Library
Executive [DnexTponHblii pecypc]: Meroauueckue ykazaHus K Ja0OpaTOpHOM paboTe MO JUCIUTIIIMHE
«Mupopmarnmonnsie TexHonoruu npoektupoanus POCy» / Kobpun 0. I1. - 2012. 35 c. - Pexxum nocty-
na: https://edu.tusur.ru/publications/2609 (nara oo6pamenus: 07.07.2018).

12. CosznaHue 3JeKTpUUecKuX cxeM rpaduueckuM pegakropom P-CAD Schematic [DnexTpoHHBIH
pecypc]: Metoaudeckue ykazanus K JabopaTopHoi pabore no auciuiuinHe « THpopmarmoHHbie TEXHO -
gorun nmpoektupoBanus POC» / Kobpun 0. II. - 2012. 46 c. - Pexum pocryna:
https://edu.tusur.ru/publications/2608 (nara obpamenus: 07.07.2018).

13. Jlmanorooe pa3melieHue anekrpopaanodieMenTos B P-CAD [OnexTponHslii pecypc]: Meto-
TUYECKUE yKa3zaHus K JabopaTopHoit paboTe no nucuuruinie «HpopManmoHHbIe TEXHOIOTUU MTPOEKTH -
poBanus POCy» / Kobpun IO. II. - 2012. 48 c. - Pexxum noctyma: https://edu.tusur.ru/publications/2607
(mara obpamenus: 07.07.2018).

14. PyyHas u MHTepakTHUBHas TPACCUPOBKHU MPOBOJHHUKOB IedaTHbIX miaT B P-CAD [OnektpoH-
HBII pecypc]: Meroanueckue yka3zaHus K J1aboparopHod paborte mo mucturuHe «MHbopManroHHbIE
TexHojoruu mpoektupoBanuss POC» / Kobpun 0. II. - 2012. 51 c. - Pexum pocryna:
https://edu.tusur.ru/publications/2606 (nara oopamenus: 07.07.2018).

15. ABTromarmueckasi TpacCUpOBKa NMPOBOAHMKOB meuyaTHbIX Iiar B P-CAD [OnextpoHHslil pe-
cypc]: Metoauueckue yka3aHus K jgabopaTopHoii pabote mo aucuurumae «HbopMalroHHbIE TEXHOIIO-
run  npoektupoBanuss POC» / Kobpun 0. II. - 2012. 36 c. - Pexum pocryna:
https://edu.tusur.ru/publications/2605 (nara oopamenus: 07.07.2018).

16. OCHOBBI 5prOHOMUKH M JU3aiiHA PaJUO3IEKTPOHHBIX CPEJACTB OBITOBOTO Ha3HAueHHA [Dnek-
TpoHHBI pecypc]: YueOHoe mocobme / KommakoB A. K. - 2012. 200 c. - Pexum npocryna:
https://edu.tusur.ru/publications/1112 (nata obpamenus: 07.07.2018).

17. Pacder TOMUIMHBI BJIAro3alllUTHBIX MOKpbITHN Aetaneid POC [DnexkTpoHHbIN pecypc]: Merto-
JTUYECKOe TT0coOue JIs BBIMOIHEHUS ipakTruyeckoro 3anatus / Kornakos A. K. - 2012. 11 c. - Pexxum no-
cryma: https://edu.tusur.ru/publications/1040 (mata o6pamenus: 07.07.2018).

18. Pacuet cobcTBeHHOI yacTOThl TIeuyaTHoro y3na POC [DnekTpoHHbIH pecypc]: Meroaudeckoe
nmocobue sl BRIMONMHEHUS mpakTrdeckoro 3anatus / KonmakoB A. K. - 2012. 4 c¢. - Pexxum ngoctyma:
https://edu.tusur.ru/publications/1043 (nata obpamenus: 07.07.2018).

19. Bei6op u pacuet cuctembl amopTuzanuu 6jgoka POC [DnexTponHbiii pecypc]: MeTtoaudeckoe
nocobue Ui BBINONHEHUs npaktudeckoro 3ansaTus / KongakoB A. K. - 2012. 11 c. - Pexxum nocrtyma:
https://edu.tusur.ru/publications/1045 (nara ob6pamenus: 07.07.2018).

20. Pacuér TemoBoro pexxuma 6moka POC [DnexkTpoHHbIH pecypc]: MeToandyeckoe nocodue ass
BBITIOJIHEHUsT TpakThueckoro 3ansatus / KommakoB A. K. - 2012. 8 c¢. - Pexum pgoctyma:
https://edu.tusur.ru/publications/1044 (nata obpamenus: 07.07.2018).

21. OmnpeneneHne mMaccorabapuTHBIX TOKa3aTene KOHCTpyKIuu Onoka POC [DnexkTpoHHBIN pe-
cypc]: Meromuueckoe mocoOue Aiisi BRIIOTHEeHHsI pakTudeckoro 3anstus / KongakoB A. K. - 2012. 6 c. -
Pexxum noctyma: https://edu.tusur.ru/publications/1046 (nara oopamenus: 07.07.2018).

22. XyIO)KECTBEHHO — KOHCTPYKTOpPCKas pa3pa0oTKa JIMIEBOW NaHEIH paauo3JIeKTPOHHOTO
yCTpOHCTBa [ DNEKTPOHHBIN pecypc]: MeToaudyeckoe mocoOre 1Mo BBITTOJIHCHUIO TTPAKTUYECKOTO 3aHATHS /
Konmakos A. K. - 2009. 19 c. - Pexxum nocrtyna: https://edu.tusur.ru/publications/1175 (mata oGpamieHus:
07.07.2018).

23. OcHOBHI JM3aifHa ¥ KOMIO3UIIMH B TEXHUKE [DIEKTPOHHBIA pecypc]: YueOHOoe mocobue /
Konmakos A. K. - 2012. 97 c. - Pexxum gocrtyna: https://edu.tusur.ru/publications/1270 (mata obpameHus:
07.07.2018).

24. Marepuanbl Juisi pacueToB cucteMbl amoptuzanuu POC [Dnextponsslii pecypc]: YdaeOHo-
METOMYECKOe MocoOue JUIsl CTYICHTOB HampaBieHus: «KOHCTpyHpoBaHME M TEXHOJOTHS SJIEKTPOHHBIX
cpenctB» / UepneimeB A. A. - 2014. 33 c. - Pexxum noctyma: https://edu.tusur.ru/publications/3927 (nata
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obpamenus: 07.07.2018).

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

Y4eOHO-METOIMUYECKUE MaTepHallbl sl CAMOCTOSTENILHON M ayAUTOPHOW pabOThl 00ydaroIuxcs
W3 YUCa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3I0POBBSI M1 HHBAJIHJIOB MIPEIOCTABIIAIOTCS B (hopMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSM UX 3/I0POBbS U BOCIPUATHUS UHPOPMAIIHH.

JLJist I ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JIMI ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JLJ1st I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

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

13. MaTtepuaibHO-TEXHHYECKOe o0ecneyeHrue JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenmne

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

13.1.1. MaTepuaabHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALIUH, TE-
KYILEro KOHTPOJIS U MPOMEXKYTOUHON aTTeCTAallMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOIMUYECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 00opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOoIl meOenbio. MMeroTes
JIEMOHCTpaIMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OeceunBaroIe TeMaTHIeCKue ui-
JIOCTPALMHU 10 JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TeXHUYECKOE U NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

Beraucnurensnast maboparopus / KomnbroTepHBbIi Kiacce

yueOHasi ayuTOpUs JUIs POBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS [Tl TIPOBE -
JIEHUS 3aHATHI MPAKTUYECKOTo THUIA, yuyeOHast ayIuTOpHs AJisl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yaeOHasi ayTUTOPHsI ISl TPOBEIACHHUSI 3aHSATHI CEMUHAPCKOTO TUIIA, TTIOMEIICHHE JIJIsl KypCOBOTO MPOSKTHU -
poBaHUs (BBIMOJIHEHUSI KYpPCOBBIX padoT), MOMEIIEHUE ISl MPOBEACHUS TPYIIOBBIX U MHAMBHUIYaTbHBIX
KOHCYNbTAIIUMN, IOMEIIIEHUE ISl TPOBECHHS TEKYIErOo KOHTPOJIS U MPOMEXKYTOUYHOU aTTeCcTalluu, oMe-
[ICHHE IS CAaMOCTOSTENBHON paboThI

634050, Tomckast o6macts, T. Tomck, Jlennna npocrekr, a. 40, 302 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- CepBep Ha 0aze kommbroTepa Intel Pentium,;

- Paboune cranmuu Ha 6aze kommberoTepa Intel Pentium (10 mmT.);

- CTeknsgaHHas TocKa I MeJia;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmMHoOe obecrnieueHue:

- 7-Zip

— ANSYS AIM Student

— Acrobat Reader

— Altium Designer

— Google Chrome

— MicroCAP
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— Microsoft Office

— Microsoft Windows
— Mozilla Firefox

— OpenOftice

— PTC Mathcadl3, 14

BeruucnurensHas nadopatopust / KoMIbrOTEpHBIH Kitace

yueOHas ayIuTOpHs JUIS POBEICHUS 3aHATUH JICKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS JUISI IIPOBE -
JICHHS 3aHATHH MPAKTUYESCKOTO TUIA, ydeOHas ayIMTOPHS JUIsl IPOBEICHHS 3aHATHI 1Ta0OpaTOPHOTO THIIA,
yaeOHast ayTUTOPHsI ISl TPOBEACHHMSI 3aHATHI CEMHUHAPCKOTO TUTIA, TIOMEIICHHE JIJISI KypPCOBOTO MPOCKTH -
poBaHUs (BBIMOJIHEHHS KyPCOBBIX pa0OT), MOMEIICHHUE JIJISl TPOBEACHUS TPYIIIOBBIX U MHIUBUAYATbHBIX
KOHCYJIbTAIINH, IIOMEIIIEHUE JUTSI TPOBEICHHS TEKYIIEr0 KOHTPOJIS U MPOMEXYTOUYHOU aTTeCTalluH, ITOMe-
HICHUE JUTSI CAMOCTOSITEIIBHOM paboThI

634050, Tomckast o6mactb, . Tomck, Jlennna npocmnexr, a. 40, 302 ay.

Onucanue uMeronierocst 000pyI0BaHuUs:

- CepBep Ha 06ase kommbroTepa Intel Pentium,;

- PaGoune crannuu Ha 6aze kommbioTepa Intel Pentium (10 mmt.);

- CTeknsgHHas1 JoCKa s Mea;

- Kommutekt crienmanu3upoBanHoOi yaeOHOM MeOenu;

- Pabouee mecto mpemnoaBares.

[TporpamMHOE oOecrieueHue:

- 7-Zip

— Acrobat Reader

— Altium Designer

— Google Chrome

— MicroCAP

— Microsoft Office

— Microsoft Windows

— Mozilla Firefox

— OpenOftice

— PTC Mathcadl13, 14

13.1.3. MaTepua/ibHO-TEXHHYECKOE M IPOrPaMMHoe odecriedyeHne 1JIs J1adopaToOpHbIX padoT

Breruncnurensnas naboparopus / KommnbroTepHsbIii kitacc

yaeOHast aymUTOpHs )11 POBEACHUS 3aHITHI JICKITMOHHOTO TUTIA, yueOHast ayqUuTOPHS IS IPOBE-
JIEHUS 3aHATUI MPAKTUYECKOTO THIIA, yueOHast ayTuTOPUS AJisl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yueOHas ayTuTOpHs JIJIsl IPOBEICHMSI 3aHITHI CEMUHAPCKOTO THIIA, TIOMEIEHNE ISl KypCOBOTO MPOEKTH -
poBaHU (BBIMOJHEHUS KYPCOBBIX padoT), MOMEIEHUE ISl TPOBEASHUS TPYITIOBBIX U WHAUBUAYAIbHBIX
KOHCYJIbTallUi, TIOMEIIEHNE /T TTPOBEICHUS TEKYIIETO KOHTPOJIS U MTPOMEKYTOUHOM aTTeCTaIluH, TIOMe-
[ICHHE IS CAMOCTOSTENIBHON pabOoThI

634050, Tomckast o6mactb, T. Tomck, Jleanna npocrexr, 1. 40, 302 ay.

Onwucanue uMeronierocs 000pya0BaHuUs:

- Cepgep Ha 0aze kommberoTepa Intel Pentium;

- PaGoune crannuu Ha 6aze kommbroTepa Intel Pentium (10 mmt.);

- CTeknsHHAs TOCKa I MeIa;

- Kommnekr cnenuanuzupoBanHoi yueOHOI Mmebenu;

- PaGouee mecto npenogaBarens.

[TporpammHOe obecrieueHue:

- 7-Zip

— Acrobat Reader

— Altium Designer

— MicroCAP
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— Microsoft Office

— Microsoft Windows
— Mozilla Firefox

— OpenOftice

— PTC Mathcadl3, 14

13.1.4. MarepuajibHO-TEXHHYECKOE U MPOrPaMMHoOe o0ecrneuyeHue 1JIsl CAMOCTOSATeJIbHOM padoThl
Jist caMOCTOSITENNbHOM paboOThl MCIONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAcChl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexkr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast ob6nacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CoctaB 000pyIOBaHUS:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hke [IDBM INTEL Celeron D336 2.8[T. - 5 miT.;

- KOMOBIOTEPHI MOJIKIIOUYEeHBI K ceTu «/HTepHeT» M 00eCreynBaroT JOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

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

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

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hOpMax, MOOUILHOM CUCTEMBI IPENoIaBaHus 11 00yJaroIXcs
C MHBAJIHMIHOCTBIO, MOPTATUBHONW MHIYKIIMOHHON CUCTEMBI. YdeOHas ayTUTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyXa, 000pyloBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPEyCMOTPEHO UCIIOJIb30BaHUE B
JCKIIMOHHBIX U y4eOHBIX ayAUTOPHAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX O0OBEKTOB (HAIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPpU MOMOILY BUICOYBETUUHUTENCH 7151 KOM(GOPTHOTO IPOCMOTpA.

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

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

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

14.1.1. TecToBbIe 3a7aHUA
1) K kxakoif mpobiemMe OTHOCUTCS OIpe/ielIeHHe OCHOBHBIX XapaKTEPUCTUK CUCTEMbI IIPU HEKOTO-
poit BIOpaHHO# ((puKCcupoBaHHOIT) CTpyKTYpe?
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a) mpobJjema CHHTe3a

b) npobiiema ananuza

2) K xaxoii nmpoGiieMme 0THOCUTCS BBIOOp YMCIia YPOBHEH M MOJACUCTEM (MEpapXUsi CUCTEMBI)?

a) mpo0JieMa CHHTEe3a

b) mpoGiema aHanm3a

3) K kakomy BHIy MOACHUCTEM OTHOCSITCS MOJCHCTEMBI TPACCUPOBKH COEAMHEHMH B IEYATHBIX
rarax?

a) 00CTY)KHUBAIOIIHE TTOJACUCTEMBI

b) nmpoekTupyroIre NoJCHCTEMbI

4) K xakomMy BHUly MOJICUCTEM OTHOCSITCSI IOJICUCTEMBI Pa3pabOTKH U COMPOBOXKACHUS MPOTpamMM-
Horo obecriedenuss CASE (Computer Aided Software Engineering)?

a) 00CTY)KHUBAIOIIHE TTOACUCTEMBI

b) mpoekTupyroIne NoJCHCTEMbI

5) K xakomy BUAy MOJICUCTEM OTHOCSITCSI IOJCUCTEMbI M3TOTOBJICHHSI KOHCTPYKTOPCKON TOKYMEH -
TallMU ¥ CXeMOTEXHUYECKOTr0 aHanm3a?

a) 00CTY)KHUBAIOIIIHE TMTOACUCTEMBI

b) nmpoekTupyroIre NoJCHCTEMbI

6) Kakyro mamumHHYyI0 rpaduky cieayeT HCIONb30BaTh AJS pEHIeHHs 3a/lad MPOEKTUPOBAHUS
KOHCTPYKIIMU?

a) MTHTEPAKTUBHYIO MAITUHHYIO TpaduKy

b) makerHyro 06paboTKy rpaduueckoit nHGopMaIK

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

a) CTeIHaTN3UPOBaHHBIC TPAPUICCKUE CUCTEMBI

b) crucTembl 001Iero Ha3HAUCHUS

8) Kakas rpaduyeckas cuctema J0HKHA UCIIOJIB30BAThCs A1 OopopMiIeHHs TpapUIeCcKuX 3aBUCH -
mocteit POC?

a) CTeIHaTN3UPOBaHHBIC TPAPUICCKUE CUCTEMBI

b) crucTeMbl 001Iero Ha3HAUCHUS

9) Kakue moxoipl HEOOXOIUMBI [Tl pEIICHUS 3a/1a4 TPACCUPOBKU COCTUHEHHUIN MEXIy JIeMEeHTAa -
MH?

a) BHEJPEHHE CYIIECTBYIOIIETO MPOTPAMMHOI0 00€CTICUCHUS

b) mocTpoeHue MaTeMaTHYECKUX MOJeIei

) pa3paboTKa COOTBETCTBYIOIIUX MPOTPAMM

d) pa3paboTka aaropuT™MOB

10) Kakne moaxoapl HEOOXOMUMBI I PEIICHUS 33134 Pa3MEIICHUS AJIEMEHTOB AJICKTPUUECKON
CXEMBI ITOCJIe TOTO, KaK 3a/1aua KOMIIOHOBKH YK€ perieHa?

a) BHEJPEHHE CYIIECTBYIOIIETO MPOTPAMMHOT0 00€CTICUCHHUS

b) pa3zpaboTka anropuTMoB

C) MOCTPOEHUE MaTeMaTHYECKUX MoJiesiei

d) pazpaboTka COOTBETCTBYIOIIMX MPOTPaMM

11) B pe3ynbTaTe npoBeneHUs] HAy4HO-HCCIEA0BAaTeIbCKUX padOT co3aHa JOKYMEHTAlUs IS pe-
[ICHUS 33/1a491 TpaccUpoBKHU. K Kakol CUCTEMe OTHOCUTCS MOydeHHas! JOKYMEHTAIHs?

a) SCM-cucrema (yrnpaBJIeHHE IIETIOYKAMHU TTOCTABOK)

b) PDM-cuctema (ynpasieHue NPOESKTHBIMU TaHHBIMH )

¢) CAD-cuctema (KOHCTPYKTOPCKOE MPOSKTUPOBAHUE)

d) CAM-cuctema (TeXHOIOTHYECKAs! TOJrOTOBKA IIPOU3BO/ICTBA)

e) CAE-cucrema (pyHKITMOHATBHOE MMPOSKTHPOBAHUE)

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

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

b) "uHdopmanus ecTb BCe CBEACHUS, ABISAIOMINECS 00BEKTOM XpaHEHHMS, TMepeladul U Mpeodpaso-
BaHUA"
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¢) "uHdopmanus ABIIEeTCS OJHON U3 (PyHIAMEHTaIbHBIX CYLTHOCTEH OKpyXaromero Hac Mupa" 4,
"uHopMaIs ABIACTCS OJHUM M3 OCHOBHBIX YHUBEPCAIBHBIX CBOMCTB MaTepuu"

d) "undopmanus ecTb OTpaskeHHE peaqbHOro Mupa"

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

a) rpaduuecKuit mporeccop

b) rpapuueckas PC

¢) rpaduUeCKHE aIanTephl

14) Kakue nepudepuiinpie yCcTpoiicTBa HEOOXOOUMBI JUIsl TPOSKTUPOBAHUS KapKaCHBIX TpEXMep-
HBIX HU300paKeHHI?

a) rpapuueckas PC

b) rpaduueckue aganteps

¢) rpaduueckuii mpoieccop

15) Kakoit Bug n300pakeHuit HeoO0XoauM Jj1st OpOPMIICHUS YePTEKEH ?

a) BBICOKOKAYeCTBEHHbIE YepHO-0eTIble H300paKeHUs

b) nBeTHBIC WK ABYMEPHBIC H300paKECHUS

C) MPOEKIUS TPEXMEPHBIX H300paKeHUH ¢ 3aKpallliBaHHEM OBEPXHOCTEH

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

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

16) Pemenue kakoit 3anaun npoektupoBanusi POC motpedyeTcs A1 MOBBIIIIEHUS TPOIIEHTA BBIXO-
Jla TOTHBIX (T.€. yMEHbIIIeHHEe Opaka) mpuOopoB?

a) co3nanne HOBbIX POC

b) cymecTBeHHas MOJCPHU3AIIHS

C) YacTU4Has MojiepHu3aIus cymectBytomeid POC

17) Pemenne kakoit 3agaun npoextupoBanusi POC norpeOyeTcst mocie BHECEHUs CYIIECTBEHHBIX
W3MEHEHHUH B KOHCTPYKIIMIO mpubopa?

a) coznanue HoBeIX POC

b) cymiecTBeHHass MOJACPHU3AIUS

C) YacTU4Has MojiepHu3aIus cymectBytomeid POC

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

€) YacThyHas MojiepHu3aIus cymectBytomeid POC

f) cozmanue HoBbIX POC

g) cyliecTBEeHHasi MOAECpHU3aLUs

18) Uto npezacrapiseT co0oii cucTeMa aBToMaTU3upoBaHHOTO npoektuposanus (CAIIP)?

a) CPeICTBO aBTOMATU3ALIMU IPOEKTUPOBAHUS

b) cucrema e TeNbHOCTH JIFOACH 110 MPOEKTUPOBAHHUIO OOBEKTOB

19) BubpoycToiuuBOCTS - 3TO:

a) CI0OCOOHOCTH KOHCTPYKIIMH HOPMaJIbHO (DYHKIIMOHUPOBATh B YCIOBUSAX BO3ACUCTBUS BHOpALIUU

b) cmocoOHOCTH KOHCTPYKIIUH MMPOTUBOJICHCTBOBATH M YCTPAHATh BUOPAITHIO

C) CIOCOOHOCTH YCTOMYMBO (DYHKIIMOHUPOBATH B YCIOBUAX MEPEMEHHBIX KOJIeOaHHI

20) BubponpodHOCTS - 3TO:

a) CIOCOOHOCTh KOHCTPYKIIMH BBIIEPKUBATh BUOPALIHIO

b) cmocoOHOCTH KOHCTPYKIIMA HOPMAJIBHO (DYHKIIMOHUPOBATH MOCJIE YCTPAHESHUS BUOpAIIUN

C) CIOCOOHOCTH KOHCTPYKIIUH ITPOTHBOCTOATH pa3pyIlaoieMy BO3ICHCTBUIO BUOpaIU

21) N'anbBaHOXMUMHUYECKUN METOI TPUMEHSICTCS IS

a) MOJIYYCHUS MIEPEXOAHBIX OTBEPCTHH B MEYATHBIX TJIATaX

b) mosryueHus: METaNTM3UPOBAHHBIX OTBEPCTHI B MEYATHBIX IIaTaxX

C) MOJIy4€HHUsI OTBEPCTHI C 36HKOBKOU

22) JIByCTOpOHHHUE TIeYaTHBIE TUIaThl PEKOMEHTYETCSI NCIIOIh30BaTh JIJIS:

a) CBEpXOBICTPOICHCTBYIOIINX CUCTEM

b) co3naHust YaCTUYHOTO SKPAHUPOBAHUS JTUHUU
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¢) popmupoBaHKEe TUHUH CBSI3U BRICOKOIO KauecTBa

23) KoHCTpyKIIMH TTeYaTaroT TUIATHI ONPEACIISIOTCS:

a) TEXHOJIOTHEH € N3TOTOBJICHHUS

b) ee Tonosoruei

C) TPaCCUpPOBKOU

24) MexaHu3m paboThl MAarHUTOCTATUYECKOTO DKpaHa:

a) 3aKJIF0YAETCS B IIYHTHPOBAHUH CUJIOBBIX JIMHUI CTATUYECKOTO OIS

b) 3axirouaeTcs B IIYHTUPOBAHUU CUIJIOBBIX JJMHUIM MarHUTHOTO TOJIS

C) 3aKJIFOYAETCS B IIYHTHPOBAHHUH MMAapa3UTHBIX CBSI3EH

25) MHoTroC/I0MHbBIE TIeYaTHBIC TUIAThI PEKOMEHIYETCSI MCIIOJIb30BaTh JIJIS:

a) OBICTPOJICHCTBYIONINX U CBEPXOBICTPOJCHUCTBYIOIIMX YCTPOMCTB

b) OBICTPOACHCTBYIOIINX YCTPOUCTB

C) JIOKAJIM3AIHsI SJIEKTPOMArHUTHOTO TIOJIS

26) OneHKa KOHCTPYKITUH anmnaparypsl - 3TO:

a) 3HaUCHHE MapaMeTpa KOHCTPYKIIUU, KOTOPBIA OTBEYAET TPEOOBAHUSAM TEXHIUYECKOTO 3a/1aHus

b) menbrit HAOOP MapaMeTPoB, IIPH KOTOPOM JTOOBIBAIOTCS ONTUMAIBHBIC PEIICHUS

C) MOJIy4eHUE 3aJaHHOTO 3HAYCHHUSI ONITUMHU3AINH

27) OcHoBHOE TpeOOBaHKE K IKpaHY:

a) MakCHUMaJjbHas TOJIIMHA

b) MakcuMasbHast TPOBOJUMOCTh

€) MakcuMajbHas 3PPEKTUBHOCTD

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

a) 4eThIpe

b) nate

C) IeCTh

d) cemb

29) OgHOCTOPOHHHME TEUaTHBIC IJIAThl PEKOMEHTYETCSI UCTIOJIb30BaTh IS

a) popMupoBaHKE KAYECTBCHHBIX TUHUH CBSI3U

b) popmMupoBaHUE JIMHUH CBS3U

C) CBEpXOBICTPOICHCTBYIOIINX CUCTEM

30) ITaccuBHbBIE KOMIOHEHTHI Ui MOBEPXHOCTHOTO MOHTa)XKa M3TOTABIMBAIOTCS B JABYX MOIu(u-
KaIusx:

a) B BUJIe IWIMHJPA U B BUJE YyUMa

b) KopmycHbIE 1 OECKOpITyCHBIE

C) C aKkCHAJIbHBIMU U paJHalIbHBIMH BHIBOJIAMU

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

a) 100 mm

b) 350 MM

¢) 6onee 350 MM

32) PazpaboTka KpUTEpHUEB KOHCTPYKITUU (DOPMHUPYETCS U3:

a) MapameTpoB, MO KOTOPBIM BEAETCSI OIEHKA KOHCTPYKIIUN

b) 3a1a4 onTUMHU3AMH

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

33) Tepmun «BepuduKkaiys» o3Ha4aeT:

a) MOCTPOCHUE TIOJTHON MOJIENI KOHCTPYKIIMH

b) KOHCTPYKTOPCKAsK peaTnu3aiusi CXEMbI

C) yCTaHOBIIEHHE pabOTOCIIOCOOHOCTH

34) Tomonorndyeckoe MpOEKTUPOBAHNUE PACCMATPUBAETCS KaK KOMIUIEKC BOTIPOCOB:

a) CHUHTE3 KOHCTPYKIINH - UHTEPAKTUBHAS ONITUMU3AIIHS - JOKYMCHTAIIHS

b) KOppEKTHUPOBKA pelieHNH - BepUPUKAIHS - CePTUHUKAIIHSL

C) MPOCKTHPOBAHKE - U3TOTOBJICHHE - KOHTPOJIb

35) Tononoruueckoe NPOEKTUPOBAHUE BKIIOUAET TpU (OPMaTM30BAHHBIX B3aMOCBSI3aHHBIX 33/1a-
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qH:

a) pa3OueHue - pa3MeIeHre - TPACCUPOBKA

b) cxema - KOMIIOHOBKA - TPACCUPOBKA

C) TEOpHSl - KPUTEPUH - 33]1a41

36) Ha kakom stane npoektupoBanus POC HeoOXoauMo penieHne 3a1aui ONTUMU3AINH TPOBO/I -
HEIX ¥ I€YaTHBIX COSIUHEHUN?

a) pyHKIMOHAEHOE MMPOCKTUPOBAHUE

b) CHCTEMOTEXHUYECKOE MMPOSKTUPOBAHUE

C) TEXHOJIOTMYECKasl MOATOTOBKA MPOU3BOICTBA

d) KOHCTPYKTOPCKOE MPOSKTUPOBAHUE

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

a) TEXHOJIOTMYECKasl MOATOTOBKA IMPOU3BOICTBA

b) CHCTEMOTEXHHUYECKOE MMPOSKTUPOBAHUE

¢) DyHKIIMOHATBHOE MPOSKTUPOBAHUE

d) KOHCTPYKTOPCKOE MPOSKTUPOBAHUE

38) Ha xakoii cragum ocymiecTBisieTcs pa3padOTKa MaTeMaTHYECKOW MOIETH JUIS YIpPaBJICHUS
TEXHOJIOTUYECKUM MPOLIECCOM NP ITpoeKkTupoBanuu POC?

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

b) paGounii mpoexT

C) HAy4YHO-HUCCIIeI0BaTeIbCKast paboTa

d) TexHMYEeCKuil MPOeKT

€) TeXHUYECKOE 3aJIlaHNe Ha TPOCKTUPYEMBIN OOBEKT

39) Ha kakoii craguu BbIJAETCS OKOHUATENbHAs! KOHCTPYKTOPCKasl JOKYMEHTAIMS PU IPOEKTUPO-
BaHuu POC?

a) TEXHUYECKHUI MPOEKT

b) paGounii mpoexT

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

d) TexHruyeckoe 3a/1aHue Ha IPOCKTUPYEMBIH OOBEKT

€) Hay4HO-HCCIIeI0BaTeIbCKast paboTa

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

a) TEXHUYECKOE 3aJIJaHNe Ha TTPOCKTUPYEMBIN OOBEKT

b) paGounii mpoexT

C) TEXHUYECKHI MPOEKT

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

€) Hay4HO-HCCIIeIoBaTeIbCcKas pabora

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

a) QyHKIMOHAEHOE MMPOCKTUPOBAHUE

b) CHCTEMOTEXHUYECKOE MPOEKTUPOBAHUE

C) TEXHOJIOIMYECKasl MOATOTOBKA IMPOU3BOICTBA

d) KOHCTPYKTOPCKOE MPOSKTUPOBAHUE

42) Ha kakoii craguu npoektupoBanus POC HeoOXoAuMO MpOBENEHUE HAYYHO-HUCCIIEI0BATENb-
CKHX paboT?

a) 3CKU3HOE ITPOEKTUPOBAHNE

b) npeaBapuTEeIbHOE MPOSKTUPOBAHUE

C) TEXHUYECKOE MPOEKTUPOBAHNE

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

a) TEXHHUYECKOE NMPOCKTHUPOBAHHE

b) SCKH3HOE POEKTUPOBAHHE

C) MpeBaAPUTENIbHOE MPOSKTUPOBAHHE
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44) Ha kakoii ctaguu npoektupoBanus POC BO3M0OXXKHO MaKCHMaibHOE UCIOIb30BAHUE KOMIIBIO-
Tepa?

a) MpeaBapUTEIbHOE POCKTUPOBAHHE

b) 3CKU3HOE MTPOCKTUPOBAHKE

C) TEXHUYECKOE MPOEKTUPOBAHNE

45) Pa3paborana JOKyMEHTAIMS JJI MPOSKTUPOBAHUS TEXHOIOTHYECKOro Mapiipyra. K kakoi cu-
CTeME€ OTHOCHUTCS TOJIydYeHHast JOKYMEHTaIus?

a) PDM-cucrema (ynpaBieHue TPOSKTHBIMHA JJAHHBIMH )

b) SCM-cucrema (ynpaplieHUE ETTIOYKAMH MTOCTABOK )

¢) CAE-cucrema (¢pyHKITMOHAIBHOE MPOEKTHPOBAHUE)

d) CAD-cucrema (KOHCTPYKTOPCKOE POSKTHPOBAHUE )

¢) CAM-cucrema (TEXHOJIOTHYECKAS MOATOTOBKA MPOU3BOJICTBA)

46) Pemaercs 3a1a4a KOMIIOHOBKH 3JIEKTPUUECKOM cxeMbl. IIpy 7TOM KOMIIOHOBKA OCYIIECTBIISIET -
cs "CHU3Y-BBepX ', T.€. MPOU3BOIUTCS OOBEAMHEHUE DJIEMEHTOB KAK/IOTO CJICTYIOIIETO YPOBHS U3 3JIEMEH-
TOB Oosiee HU3KOTO ypoBHs. Kakoii MeTon HE0OX0quM JIst TaKOro nepexona?

a) arperupoBaHue

b) abcTpakuus

C) TEKOMIIO3UIIUS

47) DnexTpomMarHuTHasi COBMECTUMOCTD - ITO:

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

b) cnocoOHOCTH anmaparypsl yBeIUYHUBaTh YyBCTBUTEIBHOCTh MPHU BO3JACHCTBUU PA3IHUYHBIX I10-
nen

CHOCOOHOCTD anmaparypsl (PyHKIIMOHUPOBATh COTJIACHO TpeOoBaHUsIM TY OIHOBPEMEHHO C Jpy-
TUMHU YCTPOHUCTBAMHU B pEalIbHOM 3JIEKTPOMArHUTHONW 0OCTaHOBKE.

14.1.2. TeMmbl KOHTPOJILHBIX padoT

KontponbHas padora Nel. Beinonnenue ueprexeiit komnonentos POC

PazpaboTka rnemeHTHON Oa3bl

1. B cpene Altium Designer pazpaborats YI'O u Tomonornyeckoe mocagoqHoe MeCTO ISl KOH-
nencatopa K73-17 2.2 mx® 63 B (5%) 0X0.461.104 TY. BxintouuTth pa3paboTKy B cOCTaB OMOIMOTEKH
«YueOHas OubIMOTEKAY.

2. B cpene Altium Designer pa3pabotats 4 cexuun YI'O u Tomonornyeckoe 1nocajioqyHoe MecTo
Juist Mukpocxembl KS11ITY?2 . Bkitounts pa3zpaboTKy B cocTaB Oubimoreku «YueoHast Onbinorexay.

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

4. B cpene Altium Designer pazpaborats YI'O u Tomonornyeckoe mocajgoqyHoe MECTO ISl Pe3H -
ctopa C2-33 0.125 Bt 1% QC400101.SU0005-89. BxitounTh pa3paboTKy B cocTaB OMOIMOTEKH «Y4el-
Hasi OUOINOTEKaY.

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

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

7. B cpene Altium Designer pa3zpadotats YI'O u Tonoaorudaeckoe nocagiouHoe MeCTO JAJs IIThIpe-
Boro pazpéma PLS-02 (www.platan.ru/pdf/ec278.pdf). Bximrounts pa3paboTky B cocTaB OUOIMOTEKH
«YuebHast OMOIUOTEKAY.

8. B cpene Altium Designer pa3zpaborats YI'O u TONMONIOrHYECKOE MOCATOYHOE MECTO JJI Pa3h-
éma nutanus PWL-02M (www.platan.ru/pdf/ec275.pdf). Bxitounts pa3zpaboTky B cocTaB OMOIMOTEKH
«YueOHas 6ubIMOTEKAY.

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

10. B cpene SolidWorks paspaborars TpéxmepHyro Moaenb koHaeHcatopa K73-17 2.2mx®d 63B
(5%) 0X0.461.104 TY. Pazpabotky noakmtounts kak PCB3D moznens k coorBeTcTByomemy YI'O.

11. B cpene SolidWorks pazpabortats TpéxmepHyto mozaenb mukpocxembl K133JIA6 6K0.348.086-
01 TY. Pa3pabotky noaxmounts kak PCB3D monens k cootBercTBytomemy Y1 O.

12. B cpene SolidWorks pazpaborats TpéxmepHyro Mozenb WHAYKTHBHOCTH EC24-150K
(www.platan.ru/pdf/ec148.pdf). Pa3paborky noxnkmounts kak PCB3D mopmenbs K COOTBETCTBYIOILEMY
YTO.

13. B cpene SolidWorks paspabotate TpéxmepHyto wmozaenb aumoma MBRS120T3
(www.onsemi.com/pub/Collateral MBRS120T3-D.pdf). Pa3pabotrky noakmounts kak PCB3D mozpens k
cootBeTcTBytolemMy YI'O.

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

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

KontponpHas paborta Ne2. ObecnieueHre KauecTBa, HaaAE&KHOCTH U ontuMm3aius POC

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

- phy.schdoc — snexTpudeckas cxema,

- phy.pcbdoc — neuarnas mara.

a) HaiiTu B anekTpuueckoi cxeme kouaeHcatop C5 (Edit/Find Text). Mcnonb3ys mooyepénuo Tpu
KOMaHJIbl nepekpEcTHhIX cchliok (komaHasl Tools/Select PCB Components; Tools/Cross Select Mode;
Tools/Cross Probe), 00HapyXuTh TpeMsi pa3HbIMH CIIOCOOAMH MECTOIIONIOXKEeHHE KOHIeHcaTopa CS Ha me-
YaTHOM 1u1are.

0) Haiitn Ha nevarHoii mare koHmeHncarop C4 (manens PCB). Mcnons3yst moouepénHo nBE KO-
MaHJIbl TepeKpEcTHBIX cchlIoK (komaHbl Tools/Cross Select Mode; Tools/Cross Probe), Bxiagka ECO
Generation. Beixmrounts onmuto Push Component Designator Changes to Annotation File. OGpatnas
cuaxponm3anus. Komanna Design/Update Schematic. Knonka Execute Changes. Yoeautbes, 4To Ha
ANEKTPUUECKON CXeMe MO3UIIMOHHOe 0003HaueHne Mukpocxembl Ul uzmenunocs Ha DDI.

2. CUHXpOHU3AIUS DIIEKTPUYECKON CXeMbI M Me4yaTHOW riarkl. CKOMUPOBaTh B CBOIO pabodyro
nanky mpoekT X:\Program Files\Altium Designer 6\Examples\References Designs\Ethernet Nanoboard
Add-On\. KoniupoBanue tpedyeTcsi, 4TOObI CIy4aifHO HE MOBPEANUTH UCXOIHBIE (ailyibl. 3arpy3UTh MPOEKT
PHY PrjPCB. OTkpbITh 1Ba JOKYMEHTA, BXOJSIINE B TIPOCKT:

- phy.schdoc — anexrpuueckas cxema;

- phy.pcbdoc — nmeuaTHas ruiara.

a) psiMasi CAHXPOHHU3ALIHSL.

Ha snekTpudeckoit cxeme HalTH W ynanuTh KoHaeHcaTop C3. YCTaHOBUTH MOPSIOK CIICTOBAHUS
MO3ULMOHHBIX 00o3HadeHuit DPU «cBepxy BHU3, cieBa HampaBo». Komanma Tools/Annotate Schematic.
Order of Processing = Down Then Across. [IpuHyauTensHO paccTaBUTh MO3UITMOHHBIC 0003HAUEHUS TIO
Hoomy mnpaBmiy. Komanma Tools/Force All Schematic. Ilpsmas cuaxponusanus. Komanga
Design/Update PCB. Knomnka Execute Changes. Yoeautbcsi, 9To Ha I€4aTHOM TUTaTe MPOU3OIILIN U3MEHE -
HUS: ynanéH konaencatop C3; mo-HOBOMY pacCTaBJICHBI MO3UIIMOHHBIE 0003HaYeHus. Llukmnueckoe npu-
MmeneHune koMadael Edit/Undo; Edit/Redo.

0) oOpaTHast CHHXpOHH3AIHSL.

Ha neuwatnHoit mnare Haiith Mukpocxemy Ul. IIpucBouTh MHUKpOCXEME HOBOE MO3UIIMOHHOE
ob6o3nauenne DDI1. COpocuTh omuuio BHeCEHHs HW3MeHeHMH uepe3 Annotation-¢daitn. Komanga Pro-
ject/Project Options. Bxmaaka ECO Generation. Beixmtounts ommuto Push Component Designator
Changes to Annotation File. O6parnas cunxponmuszauus. Komanga Design/Update Schematic. Knonka
Execute Changes. YO0enuTbcs, 94To Ha SJEKTPUUYCCKOM CXEME MO3MIIMOHHOE 0003HAYCHUE MHKPOCXEMBI
U1 uzmenuniocs Ha DDI1.

3. Ha3snaueHue mocagovHbIXx MecT yieMeHTaMm. CKOIMHUpOBaTh B CBOIO PabOYyI0 TAINKy MPOEKT
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X:\Program Files\Altium Designer 6\Examples\References Designs\Videomultiplexer\. Konuposanue
TpeOyeTcsi, 4TOOBI  CIy4allHO HE  MOBPEAUTh  HUCXOmHbIE  (aliabl.  3arpy3uTh  MPOEKT
PCB_VideoMux.PrjPCB. OTKpbITh TpH JOKYMEHTA, BXOASIINE B TIPOCKT:

- PCB_DecoderA.schdoc — anextpudeckas cxema kaHana A;

- PCB_DecoderA.schdoc — snekTpuueckas cxema kaHana B;

- VideoMuxBoard.pcbdoc — neyarnas miara.

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

B penaxTope nevaTHbIX MIIAT YAAIUTH Bee TeyatHble npoBoaHuku. Komanna Tools/Un-Route/All
VYnanute Bce monmronsl (3xpaHHbie cion). Komanma Tools/Polygon Pours/Shelve 86 Polygons. Haiitu u
BBIIEJIUTH TONOJIOTMUYECKOE MTOCaJ0YHOE MECTO KBapleBoro pesoHaropa X1. lllenuok npaBoil kiaBuien
MbIH, BeIOOp myHKTa Find Similar Objects. B auamoroBom okue B cTpoke Footprint BeiOpate Same.
Knonka Apply. Yoenutscst B npaBuinbHOcTH BbiOOpa. Knonka OK. B manenu PCB Inspector B cTpoxe
Footprint «BpyuHyr0» HamucaTh Ha3BaHWE HOBOTO TOMOJOTHYecKoro nocagounoro mecta MCCTD, nocie
4yero Haxartb Ha Enter. 3akpbITh nanenb. CHATH BBIJECIICHUE.

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

4. IIpocMoTp 1 OOHOBJICHHE CBSA3EH MEXKY DJIIEMEHTAMH CXEMbI U TMeuaTHOM Tutathl. CKOMUPOBAaTh
B CBOIO pabouyro manky mnpoekr X:\Program Files\Altium Designer 6\Examples\Signal
Integrity\Differential Pair\. KomupoBanue tpeGyercs, 4TO0BI CIydyailHO HE MOBPEIUTH UCXOMHBIC (Dailibl.
3arpy3uts npoekT DifferentialPair.PrjPCB. OTKpbITh 1Ba JOKyMEHTa, BXOJISIINE B IPOEKT:

- DifferentialPair.schdoc — anekTpudeckas cxema;

- DifferentialPair.pcbdoc — neuarnas nnara.

Tpebyetcst 3amenuTh 1Ba pesnctopa R3 u R7 Ha aBa konaencaropa émkoctpio 100 nd. YcrnoBHbIE
rpadudeckre 0003HaUYCHUSI KOHJCHCATOPOB U X TOIOJOTHYECKUE TOCAJOYHbIE MECTa HAXOAATCS B CTaH-
napTHou 6moimoTeke Miscellaneous Devices.IntLib.

B penakrope cxem HaiiTu u ynanuth 1Ba pesucropa R3 u R7. B manenu Libraries moaximounTsb
oubmmoreky X:\Altium Designer\Library\Miscellaneous Devices.IntLib. B ykazannoi Oubnmnoreke HaTH
koHzaeHcatop Cap Semi u pa3MeCTUTh JBa HK3EMIUIApAa HA MeCTE OBIBIIMX PE3UCTOPOB. YKa3aTh IMO3UIH -
onnsle 0o06o3HaueHus C1 u C2. [logcoenMHUTh KOHTAKTHl KOHJIEHCATOPOB K JIBYM TOPHU30OHTAJIBLHBIM TIPO-
BOJTHHKAM.

B penakrope meuyaTHbIX IUIaT HAUTH W yAAJIUTh TOMOJOTHYECKHE MMOCA0YHbIE MECTa PEe3UCTOPOB
R3 u R7. C momomrsio komanasl Place/Component Haiitu B 6ubnmorexe Miscellaneous Devices.IntLib To-
noyioruaeckoe mocagounoe mecto C1206 myis koHmeHcaropa. Yka3aTh Mo3uioHHOe obo3HaueHue Cl.
PazmecTuTh ABa 3K3eMIUIIpa TOMOJOTHUYECKOrO MOCAJ0YHOTO MECTa KOHAECHCATOpa COIJIACHO PHCYHKA,
NPUBEIEHHOTO HUXKE.

C nomomnrsto komManabl Project/Component Links BemomHuTs B3auMocBsi3b YI'O U mocamodHbIX
MecT. BBIIeUTh B JIEBOM U CPEIHEM CIHCKE MO3UIIMOHHBIE 0003HaYeHuss C1 ¥ HaXkaTh HAa KHOTIKY > JJIs
MepeMENIeHUs B TIPaBbIA CIIUCOK. AHAJOTUYHO CTPYIIAPOBATh MO3UIIMOHHBIE 0003HadeHus C2. KHomka
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 BBIJIEIICHUE, TO CeyeT pa3BepHyTh Ha 180" Tomomornvyeckue mocaaouHbie MecTa KOHICHCATO-
pOB.

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

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

6. OCOOEHHOCTH TOIOJIOTUYECKUX TMPOEKTOB C HUCMOJIb30BAHHMEM MHOTOBBIBOAHBIX IUIAHAPHBIX
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OPH.

Hns cnpasku. Fanout (hoHayT) — KOPOTKHIT OTPE30K MPOBOJHUKA C MEPEXOTHBIM OTBEPCTUEM Ha
KOHIIE, TIPEeHA3HAUYEHHBIN IS YIPOIICHUST aBTOMAaTHYECKOW TPACCHPOBKU KOMITIOHEHTOB C TIAHAPHBIMU
BBIBOJIaMH. AHAJIOTHYCH TepMUHY stringer (cTpuarep). OOBIYHO MporpaMMa aBTOMAaTHYECKOU TPACCUPOB-
KU CAMOCTOSITEIILHO TEHEPUPYET CTPUHTEPHI TSl BCEX TUIAHAPHBIX KOHTAKTHBIX TUIOMIAI0K Ha HAYaTbHBIX
ATanax TPaCCUPOBKH, a MOCIIE €€ 3aBEPILICHUS yAasSeT JIUITHUE TePEXOAHbIE OTBEPCTHUSI.

CkomupoBaTh B CBOIO pabouytro manky mnpoekr X:\Program Files\Altium Designer
6\Examples\PCB Auto-Routing\. KonupoBanue tpeOyercs, 4ToObI CIydyaliHO HE MOBPEIUTH HCXOIHBIC
¢aitnel. 3arpy3uth npoekt PCB  Auto-Routing.PrjPCB. OTKpbITP JOKYMEHT, BXOISIIMKA B TMPOEKT
BOARD 3.PcbDoc. 3ameTum, 94TO Ha MEYaTHOM TUTaTEe BCE MUKPOCXEMBI C IJTAHAPHBIMH BHIBOJAMHU.

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

Haiitu 1 BbIIEIMTH MUKPOCXEMY € MO3UIIMOHHBIM 00o03HaueHueM U4. Illemdok mpaBoii kinaBuien
MBI U BBIOOp B KOHTeKCTHOM MeHI0 Component Actions/Fanout Component. B nuamoroBom oxHe
Fanout Options octaBuTh Bce onmuu 0e3 n3MeHeHus. MccnenoBarh MoMy4eHHBIH pe3ybTar.

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

Fanout Style = Inline Rows;

Fanout Direction = In Only.

Knomnka Apply, 3atem knonka OK.

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

CHOBa M3MEHHUTH IpaBHJa MPOCKTHPOBAHUS B OTHOLICHWM TeHEpalMM CTPUHrepoB. B rpymme
Fanout Options ycTaHOBUT:

- Fanout Style = Staggered Rows;

- Fanout Direction = Out Only.

Haiitu 1 BBLAETUTH MUKPOCXEMY C MO3ULIMOHHBIM 0Oo3HaueHneM U94. 13 KOHTEKCTHOTO MEHIO
npumMeHuTh kKoMaHay Component Actions/Fanout Component. McciemoBaTh MONY4eHHBIA pe3yibTar,
CPaBHHTH C TIPEIBITYIIUMU MUKPOCXEMAMHU.

AHaJIOTHYHO MOYKHO HMCCIIEZIOBATh IpPYrue KOMOMHAIIMK HAcTpoek B rpymme Fanout Options u ux
PE3yNIbTATUBHOCTh B OTHOIICHUH I€HEPAIlU CTPUHTEPOB.

YcTaHOBUTH TIEpBOHAYATIBHBIC HACTPONKH TeHEpAIMK CTpUHTepoB B rpymie 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 momoribio koman bl Auto Route/All BeImoTHUTE aBTOMaTHYE-
CKYIO TPAacCHpOBKY IE€YaTHOH IUIaThl (MpOLECC UIUTENbHBINA, 3aHUMAET HECKOJIbKO MUHYT). YOeIuThCH,
YTO MOCIIE 3aBEPILICHUS] aBTOMAaTUYECKOW TPACCUPOBKU HEKOTOPBIE CTPUHIEPHI UCUE3ITH.

7. Pa3pabotka nepennux naneneir POC. B cpene SolidWorks Beimonuuts nepeantoro nanens POC,
MPEJCTABICHHYIO HIDKE B TPEX Mpoekiui. Marepuan nepeaHel maHenu — allOMUHHUEBBIN cruiaB AMi.
du3nueckre mapameTpsl 3TOro CijiaBa 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.

14.1.3. Tembl 0NIPOCOB HA 3aHATUSX
CopneprkaHnue u 3a7a4u Kypca, pEKOMEHAALNH 10 €T0 U3YyUEHHUIO.
Nndopmanmonnsie texnonoruu (MT) B nmpodeccronanbHON AESITEIbHOCTH MHXKEHEPa-MPOEKTH-
posuuka POC.
Tepmunbl ¥ noHATUS, Hcnionb3yemsble pu UT npoexktuposanuu POC
Opranuzanus npoexkruposanus POC ¢ nomomsro UT.
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CucteMHbIif oaxoa K nmpoektuposanuio POC ¢ ucnonb3oBaHneM HHOOPMAIIMOHHBIX TEXHOIOTHUH.

Nudopmarmmonnsie CALS—texnonorun noyiepkku POC Ha Bcex dTanax >KM3HEHHOTO ITUKJIA.

Cranuu pa3paboTKH KOHCTPYKTOPCKOW JOKYMEHTAIMU PU MPOSKTUPOBAHUH ¢ ToMolbio UT

Pons UT B mporecce coznanus POC. YpoBHM MPOSKTUPOBAHUS — CUCTEMHBIN, ()YHKITMOHATBHBIMN,
KOHCTPYKTOPCKHM, TEXHOJIOIMUECKUH. THUIOBBIE NPOEKTHBIE MpOLENYpbl NpU npoektupoBaHuu POC.
O6006meénnas metoauka npoektupoBanusi POC ¢ mpumenenunem UT. MadopmanmonHas Mosienb MPOEKTa,
6a3b1 nansbix (B/I), cucrems! ynpasnenus 6azamu nanubeix (CYBJI), pacnpenenénnsie b/l. CpaBaurens-
HBI 0030p OCHOBHBIX XapaKTEPUCTUK Pa3IMYHbIX THIIOB COBPEMEHHBIX TeXHHUYECKUX cpelacTB. Konuern-
151 aBTOMAaTU3UpOBaHHOTO pabouero mecta (APM) mpoektuposiuka POC na 6aze I1K. 3agaun ynpasne-
HUS U ONTUMU3ALMH, METOABI UX PELICHUSI.

OcCHOBHBIE TPUHIMIIBI CO3JaHUS 3CKU30B U TBEPAOTENBHBIX Mozeiei aeraneit u coopox POC.
OCo0EHHOCTH TPOCKTUPOBAHMSI JTUTHIX, BRITOUEHHBIX JIETalIel U JAeTaneil u3 auctoBoro metawia. Co3ia-
HHUE YepTexeil neranei u cOopok. Meroauka NpoeKTHPOBAHUS IEKTPOHHBIX OJIOKOB C MCIOJIb30BaHUEM
CAIIP Solid Works. ITpoekTrpoBanue 37eKTpOKTyTOB. TeII0OBbIE U 3JICKTPOMAarHUTHBIE pacuéThl. CBA3b
¢ apyrumu CAITP. OcoGennoct TpéxMepHoro npoekrupoBanus y3iaoB u netaneit POC B CAIIP Kommac
u UuBepTop.

Oco0eHHOCTH TPOEKTUPOBAHUS MEYATHBIX Y3II0B ¢ ToMoIbio UT. Bo3aMOXXHOCTH U 0COOEHHOCTH
unrepdericoB paznuuHbix CAITP. MeToauka mpoeKTHpoBaHUs NEYaTHBIX y3710B B KoMIUIeKCHBIX CAITP P-
CAD, Altium Designer, OrCAD, DipTrace u np. Opranuzanus u Benenue oudmnorexk IPD. Coznanue
YCIIOBHBIX Tpaduueckux obo3HadeHnit OPD, yctanoBka DPD Ha meuaTHbIe MJIaThl U pa3paboTKa 1mocaaod-
HbIX MecT OPD. Co3nanne komnoneHToB POC. PazpaboTka cxeM 3/IeKTpUYeCKUX MPUHIUIHATIBHBIX. J{na-
smoroBoe pasmenienne JPD. /[namoroBas u aBTOMaTuyeckasi TpacCUPOBKa MPOBOJHUKOB MMEYATHBIX IUIAT.
Cas3b ¢ npyrumu CAIIP.

Kommiiekc TPuAHA, (moacucremsr «K ACOHUKA-T») s mogenupoBanust Ha [1K crammonapHbIx
U HECTALIMOHAPHBIX TEIUIOBBIX INPOLIECCOB, NMPOTEKAOIMUX B KOHCTPYKUUAX POC (cToeuHble KOHCTPYK-
11U, OJIOKU C PETYSIPHON U HEeperyisapHOW CTPYKTYpamH, NEYaTHbIE Y3Jbl, (YHKIMOHAIbHbBIE SYEHKH,
mukpocoopku). Kommneke ACOHUKA-K mis ynpaBneHus HaA&KHOCTBIO M3/IENUNA HA PaHHUX ATarax
MIPOEKTUPOBAHMSI, U3TOTOBJICHMS, IKCIUTyaTallul U YTUIM3alMK. YHUBEpCalbHas MPOrpaMMHas CUCTEMaA
KOHEYHO-3JIeMeHTHOro aHanu3a ANSYS [u1s peleHus: TMHEHHBIX U HEJIMHEMHBIX CTallMOHAPHBIX U HE-
CTAI[MOHAPHBIX MMPOCTPAHCTBEHHBIX 3a/1a4 MEXaHUKU KOHCTPYKLUH, 3a/1a4 TeIIonepeaayn u Teraooome-
Ha, 2JIEKTPOANHAMUKNU

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

Knaccudukanus 3amad npoexktupoBanusi, ux dopmanuzanus. Marematnyeckue moaenu (MM)
POC. Dramel pa3BuTHs U KpaTKas XxapakTepucTuka coBpeMeHHOro coctosiHust CAIIP pannosnexkTpoHHBIX
CPEJ/ICTB, CUCTEM M KOMIUIEKCOB. KoMIiekcHbIe HHTEUIeKTyanbHbIe (nHTerpupoBanubie) CAITP. Cnemnua-
musupoBanHble CAIIP 1ist co3nanus cxeM MIEeKTPUYECKUX MPUHIMIUAIBHBIX, MOJCIUPOBAaHUS X pado-
Thl, TIPOEKTUPOBAHUS IEYATHBIX IUIaT, pa3MeuleHus] HU(GPOBOIl ANEKTPUUECKONH CXEMbl B YCTPOMCTBaX
ITJIMC. IlepcnekTuBbl pa3BUTHs aBTOMAaTU3UPOBAHHOTO IPOEKTUPOBAHUS.

Knaccudukarus nectabunn3upyronmx (pakTopoB BHEITHEN CPE/IbI.

Bnusaue knmumatnueckux ¢akrtopoB Ha POC, BozzieiicTBUEe Ha 3JI€MEHTHYIO 0a3zy TeMIepaTyphl,
BJIQYKHOCTH, aTMOC(EpHOTO JaBJICHHS, MOPCKHUX coyiei B atMocdepe. Bo3aeiicTBue mecka v MmMbUTH, COJM-
HEYHOHU pajuanuu, Ouonornyeckux (akropoB. OcHOBHBIE criocoObl 3amuTel POC 0T BO31EHCTBHS KIU-
MaTH4YeCKUX (PAKTOpOB OKpyxkaromieil cpeabl. Beibop marepuanioB W MOKPHITUH MPHU MPOEKTUPOBAHUU
POC.

OO6mras xapakTepuctuka TerooomeHa B POC. 3akoHbI TEIIONPOBOIHOCTH, KOHBEKIIMH U U3ITy4e-
HUSI, CIIOKHBIN Tersioo0MeH. OCHOBBI 00ecnieueHHs JOMyCTUMBIX TEIUIOBBIX peskuMoB POC.

Bubparuu, ynapel, TMHEHHbBIE TIEPETPY3KH, KOMIUIEKCHBIC MEXaHUYECKHUE BO3necTBHS. OCHOBHBIC
CHoco0bI 3aUTHI KOHCTPYKLUI POC 0T MexaHn4eCKUX BO3ACHCTBUI.

[Tapa3uTHbIE SEKTPUUECKHUE CBSI3U, HABOAKH, HEPEAHAMEPEHHbIE TOMEXH B KOHCTpYKIusx POC.
KonctpynpoBanue

POC ¢ yuerom obecriedeHus 2IEKTPOMarHUTHOW COBMECTUMOCTH.

Bo3zneiicTBue MOHN3UPYIOMNX U3IY4EHUH Ha MaTepuabl ¥ 3JeMeHThl KoHCTpyKuuu POC. OcHOB-
HbI€ IPUHLIMIBI KOHCTpYUpOoBaHus POC, CTOMKUX K HOHU3UPYIOLIUM U3TyYCHUSIM.

CornacoeaHa Ha noprane Ne 34235 26



Bunel texHonornueckux mnporeccoB. TexHonoruueckue mnpouecchl U kauectBo POC. OcHOBbI
IPOEKTUPOBAHUS

TEXHOJIOTMYECKUX MPOo1eccoB. TUIOBBIE TEXHOIOTUYECKHE MPOLIECCHl H3TOTOBICHNUS KOHCTPYKTH -
BoB POC.

[TporpeccuBHbie MeTOABI 00paboTKH U (hopMooOpa3zoBanusi. bazoBbie TeXHOIOTHYECKHE MPOIIEeC-
chl B nipousBozictBe POC.

14.1.4. Temsl J0K1210B

HNudopmanmonnsie Texnonorun (UT) B npodeccroHanbHON AEATENIBHOCTH MHXKEHEPA-IPOCKTH-
posmuka POC.

Opranunzanus npoexrtuposanus POC ¢ nomouisro UT

Cucremublii nouxon k npoekruposanuto POC ¢ ucnonb3zoBaHueM HH(GOPMAIMOHHBIX TEXHOJIOTUN

HNudopmarmonnsie CALS—texnonoruu nopaepxku POC Ha Bcex 3Tanax >KU3HEHHOTO LUKIIA

Cragun pa3pabOoTKu KOHCTPYKTOPCKOW JOKYMEHTALMH MIPU MPOEKTUPOBaHUH ¢ romonibio UT

KommiekcHble MHTENIeKTyanbHble (MHTerpupoBanHbie) CAITP

[lepcrieKTHBBI pa3BUTHS ABTOMATU3UPOBAHHOTO MPOEKTUPOBAHMUS

CpaBHMTENBHBIN 0030p OCHOBHBIX XapaKTEPUCTUK Pa3IMYHBIX TUIIOB COBPEMEHHBIX TEXHUYECKUX
CpelCTB

CAIIP TemoBsIX U 3J1€KTPOMAarHUTHBIX Pacu€TOB

BosmoknocT 1 ocobeHHocTu uHTepdeiicon paznnunbix CAIIP

Oco0eHHOCTH IPOEKTUPOBAHUS MEYATHBIX y3JI0B ¢ moMorso UT

Nndopmarmonnsie texnonoruu (MUT) B nmpodeccronanbHON AESITEILHOCTH HMHXKEHEPa-MPOEKTH-
posuuka POC.

Opranu3zanus npoexktuposanus POC ¢ nomousio UT

CucteMHbIi oaxoA K mpoektuposanuto POC ¢ ucnonp3oBaHreM HHYOPMAIIMOHHBIX TEXHOIOT M

Nndpopmanmonnsie CALS—texnonoruu nopaepxku POC Ha Bcex 3Tanax )KU3HEHHOTO LMK

Cranuu pa3paboTKH KOHCTPYKTOPCKOW JOKYMEHTAIMU IPU MPOEKTUPOBAaHUM ¢ ToMolbio UT

KomMruiekcHble MHTEIUIEKTYallbHbIe (MHTerpupoBanHbie) CAIIP

ITepcrieKTHBBI pa3BUTHS ABTOMATU3UPOBAHHOTO IPOEKTUPOBAHMUS

CpaBHUTENBHBII 0030p OCHOBHBIX XapaKTEPUCTUK PA3IMYHBIX TUIIOB COBPEMEHHBIX TEXHHUUECKHUX
CpelcTB

CAIIP TennoBbIX U 371€KTPOMArHUTHBIX PacuéTOB

BosmoxnocT u ocobenHoctu unTepdericon paznuyabix CAIIP

Oco0eHHOCTH MTPOEKTUPOBAHUS [TEYATHBIX Y3JI0B € nomouisio UT

14.1.5. Boripochbl Ha caMONOATOTOBKY
. Uro Takoe npoektupoBanue? [Ipumepsl MPOEKTHBIX MPOLETYP U MAPIIPYTOB MPOSKTUPOBAHHUS.
. Ocuosurble Bunsl ooecrieuenuss CAIIP.
. [IpyHIMIIBI TOCTPOEHMUS ANEKTPUUECKUX, MEXAHUYECKUX U TEIUIOBbIX Mozenei POC.
. OcHOBHBIE TOJXO/IbI K aBTOMATHU3AIMH 33/1a4 CTPYKTYPHOTO CUHTE3A.
. Meronpl pemieHust 3a/1a4 mapaMeTpuyecKoro CHHTE3a
. OcHOBBI aBTOMaTHU3AIMH PEIICHUS 3a/1a4 aHAJIN3A.
. 3a71a4u ¥ TUINOBBIE MPOEKTHBIE MPOLEAYPHI ATAld CXEMOTEXHUUECKOTO TPOCKTUPOBAHMUS.
. OTnyus 3IEKTPOHHONM MOJIENH OT YepTeka, JOCTOMHCTBA U HETOCTATKU
. CpaBHeHue Bo3MoxHOcTel 3D-nipoektupoBanus u 2D-uepyueHus
10. OcHOBHBIE TPUHLIMIIBI CUCTEMHOIO MOJAX0/A K TpoeKkTupoBaHuio POC
11. ®akropsl BHEIIHEH Cpelibl U UX JIeCTaOUIM3Upyolee BIUsHUE Ha mapameTpbl POC
12. Metoap! 3amutbl POC 0T BO3IeHCTBHS KITMMAaTHUYECKUX (aKTOPOB OKPYIKAIOIIEH CPEIbl
13. Biusiaue kmuMaTH4ecKux GakTOpoB Ha KOHCTPYKIIHIO
14. 3amura anmapaTypsl OT BO3IEUCTBUS BIAXKHOCTH U MbUIHA
15. 3amura POC oT MexaHWYeCKUX BO3IEUCTBUI
16. 3anuTa anmaparypsl OT BO3ICUCTBUS TOMEX
17. Bo3aelicTBre HOHU3UPYIOIUX U3nydeHui Ha POC 1 3amuTa oT u3i1y4eHui
18. Dranbl npoekTupoBaHusi KOHCTPYKUH POC npu MCHoIb30BaHUM CUCTEM aBTOMATHU3UPOBAH-
HOTO MPOEKTUPOBAHUS
19. ba3oBbie TeXHOJOTUYECKHE TPOIEecChl B Tpon3BoacTBe POC 1 3Tarsl ux pa3padoTKu
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20. DproHOMHYECKUE U ICTETUYECKHE TPEOOBAaHUS K PaJIO3TICKTPOHHBIM CUCTEMaM

21. IIpoexTupoBaHue nMevaTHBIX y3510B B Altium Designer

22. Be16op u aHanIu3 371€MEHTHOH 0a3bl

23. Opranmsanus u BeaeHue 6a3 ganasix mo PO B CAIIP

24. JIocTOMHCTBA aCCOLIMATUBHOW CBSI3U MEXy NPUHIMIHNAIBHON 3JIEKTPUUECKOM CXEMOHM U pe-
JAKTOPOM IE€YaTHBIX IJIaT

25. OCHOBBI 1MAJI0rOBOTO pa3MELICHMs AIEKTPOPaTUOITIEMEHTOB

26. OCOOCHHOCTH TUAJIOTOBOM M aBTOMAaTHYECKON TPACCHUPOBKHU

27. OdopmiieHrEe KOHCTPYKTOPCKO-TEXHOJIOTHYECKOM JOKYMEHTAITNH

14.1.6. Bonnpocs! /151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMHHAPaM
CocraBieHne TEXHUYECKOTro 3ajaHus Ha KoHcTpyupoBanue POC
AHanu3 351eMeHTHOM 6a3bl KOHCTPYKTOpCKOro npoekra POC
[TpoektupoBanue B CAIIP cxem 31eKTpUyeCKUX NPUHIUIHAIBHBIX
Pa3menienue 3neKTpopano3IeMEHTOB Ha [1E€YaTHOM I11aTe
Odopmiterre KOHCTPYKTOPCKOM TOKyMeHTaIuu ¢ momotsio CAITP
Pacuert tennoBoro pexuma 610ka POC
Pacuer HanexxnocTu pyHkuuonansHoro y3ina POC
TPacCUpPOBKa IIEUYATHOM IUIAThI

14.1.7. Tembl 1a00paTOpHBIX padoT
[TpoextupoBanue neraneii B SolidWorks mo ECKJI
[TpoextupoBanue cobopok B SolidWorks
Yeprexu B SolidWorks mo ECK/]
3HaKOMCTBO C CHUCTEMOI aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHMS MIEUYATHBIX ILJIAT
Opranusanus u Beenue 6uommorex PO

Coznannie ycioBHBIX Tpadudeckux ooozHaueHuid (YI'O) v mocagodHbIX MECT AJIEKTPOPAIHOIIIC-
MeHToB o ECKJ]

14.1.8. 3auér

1.Yro Takoe npoektupoBanue? [Ipumepsl NpOEKTHBIX NPOLEAYpP U MapLUIPyTOB IPOEKTUPOBAHUS.
. Ocuosurble Buns! ooecrieuenuss CAIIP.
. IIpyHIMIIBI TOCTPOEHMUS ANEKTPUUECKUX, MEXAHNYECKUX U TEIUIOBbIX Mozenei POC.
. OcHOBHBIE IOJXO/IbI K aBTOMATHU3AIMH 33/1a4 CTPYKTYPHOT'O CUHTE3A.
. MeToap! perieHns 3a1a4 napaMeTpu4ecKoro CHHTE3a
. OcHOBBI aBTOMaTHU3AIMK PEIICHUS 3a/1a4 aHAJIN3A.
. 3a/1a4¥ ¥ TUIIOBBIE MIPOEKTHBIE MPOLIEAYPHI dTalla CXEMOTEXHUYECKOTO IIPOEKTUPOBAHUS.
. OTnums 3IeKTPOHHONW MOJIENH OT YepTeka, JOCTOMHCTBA U HETOCTAaTKH
. CpaBHeHue Bo3MoxHOcTel 3D-nipoektupoBanus u 2D-uepueHus

10. OcHOBHBIE NPUHIMIIBI CHCTEMHOI'O TOJIX0/1A K MpOeKTHpoBaHuto POC

11. dakropsl BHEIIHEH cpelibl U UX JIecTaOUIM3Upyolee BIUsHUE Ha napameTpbl POC

12. Metonp! 3auutsl POC 0T Bo31eHCTBUS KIMMAaTHYECKUX (PAKTOPOB OKPYKAIOIIEH Cpe/Ibl

13. BnusiHue KIMMaTHYeCKuX (PakTOpOB HA KOHCTPYKLIUIO

14. 3amura anmapaTypsl OT BO3IEUCTBUS BIAXKHOCTH U MBUIHA

15. 3ammra POC oT MexaHW4YeCKUX BO3AEHCTBUI

16. 3amura anmapaTypsl OT BO3EUCTBUS TOMEX

17. Bo3aelicTBre HOHU3UPYIOIUX M3TydeHu Ha POC 1 3ammuTa oT u31y4eHuit

18. Drambl npoekTUpoBaHus KOHCTpYKuMi POC mpu Mcnonb30BaHUU CUCTEM aBTOMAaTH3HPOBAH-
HOTO ITPOEKTUPOBAHMUS

19. ba3zoBsie TexHOIIOTHYECKHE TTpoLiecchl B Mpou3BoacTBe POC u aTanbl ux pa3paboTku

20. DproHoMHYECKUE U ICTETUYECKHE TPEOOBAaHUS K PaJI03JIEKTPOHHBIM CUCTEMaM

21. IlpoexTupoBaHue neyaTHeIx y3;10B B Altium Designer

22. Bo16op u aHanIu3 3J1€MEHTHOH 0a3bl

23. Opranmsanus u BeaeHue 6a3 ganasix mo PO B CAIIP

24. JIoCTOMHCTBA aCCOLIMATUBHOM CBSI3M MEXy NMPUHIMUIHNAIBHON 3JIEKTPUUECKOM CXEMOM U pe-
JTAKTOPOM TEYaTHBIX IJIaT

O 003N L B~ WIN

CornacoeaHa Ha noprane Ne 34235 28



25. OCHOBBI 1MAJI0rOBOTO pa3MEUICHUs AIEKTPOPaTUOITIEMEHTOB
26. OCOOCHHOCTH TUAJIOTOBOM M aBTOMAaTHYECKON TPACCHUPOBKHU
27. OdopmiieHrEe KOHCTPYKTOPCKO-TEXHOJIOTHYECKOM JOKYMEHTAIUH

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, IEPEYCHh KOTOPBIX YKa3aH B Tabmule 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu Bubl TONIOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOIISL M OLICHKH
oOyJaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

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

C napyumeHusMu
ciryxa

[Tpeumy1eCTBEHHO MUCHMEHHAS
poBepKa

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

3peHus OIIPOC 10 TEPMUHAM (MHOUBUYaJIbHO)
C napyumeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AMCTaHIMOHHBIMU
JBUTATEJIBHOTO CaMOCTOsITENIbHbIE PaOOTHI, BONPOCHI K METOJAMHU
anmapara 3a4eTy
C orpanunuenussMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITENILHBIE [IpenmyiiecTBEHHO NPOBEPKa
00IIEeMeTUITTHCKIM paboThI, BOIIPOCHI K 3a4ETY, METOJAMH UCXOJISl U3 COCTOSTHUS
MOKA3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYaroLIerocss HA MOMEHT IPOBEPKU

14.3. MeToauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEHHbIMHU
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/I0B

Jis aMil ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymnHas ¢popMa NpeaoCTaBIeHUS 3aJaHUI OIIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHo# (opme;

- B IIeYaTHO! (hopMe ¢ YBEITHUEHHBIM HIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

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

- IIPEJOCTABIICHUE 3a/1aHUs C UCIIOJIb30BAaHUEM CYPIONEPEBOA.

Jlunam ¢ OrpaHWYeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. I TakKUX 00y4aromuxcs MpeycMaTpiuBaeTcs JOCTYII -
Hast popMa MpeIoCTaBICHHS OTBETOB Ha 3a/IaHUs, @ IMEHHO:

- MUCbMEHHO Ha Oymare;

- HaOOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- IIPE/ICTaBJICHNE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTaTOB OOYYEHMS JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIHJIOB IO JUCHIHUIUIMHE MPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popMax, aJaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOIO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JList i1 ¢ HAapYLIeHUusIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

J1s1 1ML ¢ HapyIIeHUsIMM ONIOPHO-ABUTaTeJIbHOI0 annapara:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;
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- B Ie4aTHOU hopme.
HpI/I HeO6XOI[I/IMOCTI/I JJIg JIAL € OTrpaHUYCHHBIMUA BO3MOKHOCTAMMU 34J0POBbA U UHBAJIMJ0B IIPOIC-
Jypa OLICHUBAHHS PE3Y/IbTATOB O0YUCHHUSI MOXKET IIPOBOIUTHCS B HECKOJIBKO ITAIOB.
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