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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 16 or «29 » 3 2018 1
JINCT COI'TTACOBAHU A
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[Ipodeccop xadenpst KUIIP E. B. Macanos

JlonieHT Kadenpbl CBEpXBbICOKOYA-
CTOTHOM M KBAaHTOBOM PaJMOTEXHUKHU
(CBYuKP) A. 1O. TlonkoB
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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
Huctunuaa «OCHOBBI KOHCTPYMPOBaHUS U TexHosoruu npousBojactea POCy» (b1.B.O.16) ot-
HOCUTCS K 070Ky 1 (BapuaTHBHAs 4acTh).
[TpenmecTBYOUIMMH TUCHUIUIMHAMU, GOPMUPYIOIIMMH HavyaJbHbIEe 3HAHUS, SBISIOTCS: HKeHep-
Hasl U KoMmIbloTepHas rpaduka, Haydno-uccnenosatenbckast padbora, OCHOBBI KOMIIBIOTEPHOTO MPOEKTHU -
poBanusi POC, OcHOBBI NOCTpOEHNs KOMIIBIOTEPHBIX ceTel, Pagnomarepuansl 1 paAlOKOMIIOHEHTBI.
[Tocnenyromumy IMCUUIUIMHAMY ABIstOTCA: [IpenaumniomMHas npakTuka.

3. TpeOGoBaHus K pe3yJbTaTaM OCBOCHHUS AUCHUIIIMHBI
[Tponecc n3yueHus JUCUMIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEYIOIUX KOMIETSHIUI:
— OIIK-4 TOTOBHOCTBIO NPUMEHATH COBPEMEHHBIE CPEACTBA BBINOJHEHUS M PEIAKTUPOBAHUS

M300pakeHU U YepTeKel U MOATOTOBKH KOHCTPYKTOPCKO-TEXHOJIOTHYECKON TOKYMEHTALIN;
— TIK-8 roToBHOCTBIO OCYIIECTBISATH KOHTPOJIb COOTBETCTBHS Pa3pabaThIBAEMBIX MPOEKTOB U

TEXHUICCKOH AOKYMCHTAIIMMU CTaHAapTaM, TEXHUYCCKUM YCIIOBHAM U APYTHM HOPMATHBHBIM JOKYMCH-

CornacosaHa Ha noprane Ne 34141 3



TaM;

B pe3ynbrate n3yueHust JUCHUIUIMHBL 00yYaroIUICs TOKEH:

— 3HATh OCHOBBI aBTOMAaTH3aLlMH NIPOCKTHO-KOHCTPYKTOPCKOM JEATEIbHOCTH, MAaTEMATUYECKUE
MOJIETT OOBEKTOB POSKTUPOBAHUS, METObI PEIIEHUS MMPOEKTHBIX 3a/1a4 MeTo/1bI 3auThl POC oT pazHo-
00pa3HbIX BHEIIHUX M BHYTPEHHUX JECTAOWIN3UPYIOIIUX (PAKTOPOB (KIMMATUYECKUX, TEIUIOBBIX, MeXa-
HUYECKHUX U JIp.) IIPU UX IKCIUTyaTalluy, TPAHCIIOPTUPOBAHUHU U XPAaHEHUN KOHCTPYKTUBHBIE MEPHI IIOBbI -
HIEHUs HaI&KHOCTH mKpokoro kiaacca POC npu nectabunu3upyronmx Bo31eHCTBUAX METOIbl MaTeMaTH -
YECKOI0 MOJIEJIMPOBAHUS JIEKTPUUECKHUX, TEIIOBBIX U MEXaHUUYECKUX MpolieccoB B POC;

— YMeTh IPOEKTUPOBaTh C IOMOIIBIO KOMIbIOTEPA KOHCTPYKLIMM AHAJIOTOBBIX U LU(PPOBBIX
YCTPOWCTB Ha OCHOBE JAHHBIX 00 WX (YHKIMOHAJIHHOM HA3HAUCHWH, SNIEKTPUUECKUX Tapamerpax H
YCIOBHAX IKCIUTyaTallud HUCIOJIb30BAaTh MaTeMaTUUYE€CKUE MOJENM U METOJbl Ul pelleHUs npodeccHo-
HAJIBHBIX 33/1a4 aBTOMATH3UPOBAHHOM Pa3pa0OTKM KOHCTPYKIMK M TEXHOJIOTHH 3JIEKTPOHHBIX CPENCTB
HPEICTaBISTh TEXHUYECKUE PELICHUs C HCIIOJIb30BAaHUEM CPEJCTB KOMIBIOTEPHOH IpauKu U reOMEeTpH-
YECKOr0 MOJEIMPOBaHUs ucnoib3oBarh ctannaprel ECKJl u apyryro HOpMaTMBHO-TEXHUYECKYIO JOKY-
MEHTALUIO B MIPOEKTHON AEATENbHOCTH pa3padaTblBaTh KOHCTPYKTOPCKO-TEXHOJIOTMYECKYIO JOKYMEHTa-
IIUIO C IOMOIIBI0 MH(POPMAIIMOHHBIX TEXHOJOTHA, MPUMEHATh MALTMHHBIE METO/BI pacyéTa mapamMeTpoB
DJIEMEHTOB U yCTPOUCTB;

—  BJIaJeTh COBPEMCHHBIMHU aIllIapaTHBIMU U IIPOTPAMMHBIMU CPEICTBAMM aBTOMAaTU3aLUU Pa3-
pabOTKM KOHCTPYKIMM M TEXHOJOTUN MPOU3BOACTBA 3JIEKTPOHHBIX CPEJCTB COBPEMEHHBIMU IPOTpaMM-
HBIMH CPEICTBAMU MOATOTOBKH KOHCTPYKTOPCKO-TEXHOJIIOTHYECKON JOKYMEHTALIUH.

4. O6beM IMCUMIJIMHBI M BU/ABI Y4e0HOI padoThI
OO01ast TpyI0€MKOCTb JUCHUILUINHBI cocTaBisieT 3.0 3aueTHBIX eIMHMIIBI U IIPeCTaBIeHa B Ta0uu -

%Zgﬁ;ﬁa 4.1 — TpyaoeMKOCTb JUCHUILINHBI
Bunb! yueOHOI nesTENbHOCTH Bcero yacos CemecTpsl
8 cemecTp
AynuTtopHble 3aHATUSA (BCETO) 72 72
Jleknun 28 28
[IpakTnueckue 3aHATHS 44 44
CamocTtosTenbHas paboTa (Bcero) 36 36
[TpopaboTka JICKIIMOHHOTO MaTepHraia 14 14
IToaroroBka K NpakTUYECKUM 3aHATUAM, CEMUHApaM 22 22
Bcero (0e3 ax3aMeHa) 108 108
OO6miast TpyI0€MKOCTb, 4 108 108
3auetHbie Equnuiibt 3.0 3.0

5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3gennl AMCHHUILIMHBI K BUALI 3AaHATHHA
Pazniensl TUCUUIUTMHEI ¥ BUABI 3aHATUH IPUBEICHBI B Ta0muiie 5.1,
Tabimua 5.1 — Paszgens! fUCHUILIMHEBL U BUABI 3aHATHI

_ ]
= 2 o=
s L B& 2 S
7 = g | gz S5
HasBanus pa3nenoB IuCHUTITHHB 2 © a f; 8 e 2
Q & = (bé ISERS)
= < = ) Z E
£ 8 2 8 52
= © S =

8 cemecTp
1 BBenenue 2 0 1 3 OIIK-4, TIK-8
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2 OCHOBHBIE MPUHITUIIBI U METOAOJOTHS TIPHU- 2 0 1 3 OIIK-4, TIK-8
meHeHust T npu npoextupoBanuu POC

3 IIpoextupoBanue koHCTpyKiuii POC pas- 2 6 6 14 OIIK-4, T1K-8
JUYHBIX YPOBHEH U (DYHKIIMOHATHLHOTO HA3HA-
YeHus ¢ ucrnosnb3zoBanuem UT

4 ABTOMaTM3MPOBAHHOE IPOECKTUPOBAHNE 2 4 5 11 OIIK-4, ITK-8
KOHCTPYKIIMI M TEXHOJIOTHUECKUX MPOLECCOB

P2C

5 UT nmpoexTupoBaHus aeranei u cOopok 2 6 3 11 OIIK-4, I1IK-8
koHCTpyKIuii POC ¢ momomipio CAITP

6 IIpoexkTupoBaHUE NEYATHBIX Y3JI0B C IIOMO- 6 22 5 33 OIIK-4, TTK-8
mero UT

7 Ocuosrl 3anuTthl POC 0T BO31eHCTBHS Jie- 6 4 6 16 OIIK-4, IIK-8
CTaOUIU3UPYIOLUX (PAKTOPOB OKpYKaroIIeH

cpelbl

8 ba3zoBble TEXHOIOTMUECKUE MTPOLIECCH B 2 0 1 3 OIIK-4, ITK-8
npousBozacTee POC

9 ObecrieueHre KauecTBa, HAIEKHOCTH U OIl- 2 0 2 4 OIIK-4, I1K-8
tumuzaius POC

10 OdopmieHne KOHCTPYKTOPCKOM TOKyMEH- 2 2 6 10 | OIIK-4, ITK-8
Tanuu ¢ nomouso CAITP

Hroro 3a cemectp 28 44 36 108

Hroro 28 44 36 108

5.2. Conep:xanue pa3aesioB AMCUMILIMHBI (110 JEKIMIM)
ConeprkaHue pa3iesoB TUCIUILINH (TI0 JIEKIMSIM) IPUBEACHO B Tabmuiie 5.2.
Tabmuma 5.2 — Coneprkanue paseiaoB JUCIUILIAH (TI0 JISKIIHSIM)

A v o
= 2 E
3 ==
g > 5
Ha3Banus paznenos ConepxaHue pazenoB JUCHUIUTUHBI (0 JIEKLIUSAM ) zF &5
: 2 s
> o =
a B>
= o
8 cemecTp
1 BBenenue CopeprxaHue U 3aJ1a4i Kypca, peKOMEHIAIUu 10 €To 2 OIIK-4,
uzyudenuto. Uupopmarmonnsie rexnonoruu (UT) B [IK-8
po¢eCCHOHAIBHON JeSITeIbHOCTH HHKEHEpa-TIPOeK-
tupoBiyka POC. TepMuHbl U OHATHSA, UCIIONIB3YE-
Mmbie ipu UT npoektupoannu POC
Hroro
2 OcHoBHbIe puHIMIGI ¥ | Opranu3anus npoektupoBanus POC ¢ nomomipio UT. 2 OIIK-4,
METOIOJIOT U CucteMHbIN oxoA K mpoektupoBanuto PIC ¢ uc- TIK-8
npumenenus UT pu 10JIb30BaHMEM MH(POPMAIIMOHHBIX TeXHOJoruil. NH-
npoektupoBanuu POC dhopmanmonnsie CALS—texHomorun nmouepxku PIC
Ha BCeX ATanax )u3HeHHoro 1ukia. Craguu paspa-
OOTKH KOHCTPYKTOPCKOM JTOKYMEHTAIMH NP MPOEK-
TUPOBaHUU ¢ noMouipro UT
Hroro 2
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3 IIpoexTupoBanue
KoHCTpyKuuii POC
pa3IMYHBIX YPOBHEH U
(GYHKIMOHATBHOTO
Ha3HAYEHUS C
ucrnonb3oBanueM UT

Knaccudukanus 3agau npoeKkTUpoBaHus, ux ¢opma-
nuzanus. Maremartuyeckue moaenu (MM) POC. Ora-
bl PA3BUTHUS U KpaTKas XapaKTepUCTUKA COBPEMEH-
Horo coctosiHusl CAIIP pannosnekTpoHHBIX CPEACTB,
CUCTEM U KOMITJIEKCOB. KOMITJIEKCHbIE MHTEIIEKTY-
anbHble (MHTerpupoBanHblie) CAIIP. Cneunanuzupo-
BaHHble CAIIP 17151 co3panus cxeM 3IIeKTpUUECKUX
MPUHLIMITHAIBHBIX, MOACTUPOBAHUS X paOOTHI,
MPOEKTUPOBAHUS MEYATHBIX TIAT, pa3MelieHus nug-
pOBOIi ANIeKTpHUecKoil cxembl B ycrporictBax [TJINC.
[TepcriekTHBBI pa3BUTHUSI ABTOMATU3UPOBAHHOTO
IIPOEKTHPOBAHUS.

Htoro

OIIK-4,
IK-8

4 ABTOMaTHU3HPOBAHHOE
IIPOCKTUPOBAHKE
KOHCTPYKIIMH U
TEXHOJIOTUYECKUX
nporeccoB POC

Pons UT B nponecce coznanust POC. YpoBHH npoek-
THUPOBAHUS — CUCTEMHBIN, PYHKIIMOHAIbHBIMH,
KOHCTPYKTOPCKHM, TEXHOJOTHYeCKHil. Tunosbie
IIPOEKTHBIE MpoLeaypsl IpH npoekTupoBanuu POC.
O6061ménnas metoauka npoextupoanus POC ¢ npu-
meHenueMm UT. MudopmanonHas MoJenb MPOEKTa,
6a3pl nanubIX (B]I), cuctems! ynpaBnenus 6azamu
nauabix (CYB/), pacnpenenéunsie bJI. CpaBHUTENE-
HBI 0030p OCHOBHBIX XapaKTEPUCTUK Pa3IUUHBIX TH-
[I0OB COBPEMEHHBIX TEXHUUECKHUX cpelacTB. KoHnenuus
aBTOMaTU3UPOBAaHHOTO paboyero mecta (APM)
npoekTuposuuka POC Ha 6a3e [IK. 3agaun ynpase-
HUS ¥ ONITUMU3ALINN, METO/IbI UX PELICHHUS.

Hroro

OIIK-4

5 UT npoexTtupoBaHust
nerasei u cOopox
koHCTpyK1uii POC ¢
nomotsio CAIIP

OcHOBHbIE IPUHITUIIBI CO3AHUS ICKU30B U TBEPJIO-
TeIBHBIX Mojienielt aetaneit u coopok POC. Ocoben-
HOCTH MPOEKTUPOBAHHUSI TUTHIX, BHITOUYCHHBIX JeTallel
U Aetanei u3 jiucroBoro Metamia. Co3aHue uepre-
XKel jetanei u cOopok. MeTomka MpOeKTUPOBAHUS
AIEKTPOHHBIX 0JI0KOB ¢ ucnoib3zoBanuem CAITP Solid
Works. [TpoekTupoBaHue 3JIEKTPOKIYTOB. TeroBbie
Y AJIEKTpOMarHuTHbIE pacu€Thl. CBSI3b C APYTUMHU
CAIIP. OcobeHHOCTH TPEXMEPHOTO MTPOCKTUPOBAHHMS
y3no0B u aeraneit POC B CAIIP Komnac u nBeprop.

Htoro

OIIK-4,
[K-8

6 IIpoexktupoBanue
NI€YaTHBIX Y3JIOB C
nomomiso UT

Oco0eHHOCTH MPOEKTUPOBAHUS TIEYATHBIX Y3JI0B C
nomortbio UT. BoaMoxHOCTH U 0COOEHHOCTH UHTEP-
¢eticos paznuunbix CAIIP. Metoauka npoekTipoBa-
HUS NIeYaTHBIX y3710B B KommuiekcHeIX CAIIP P-CAD,
Altium Designer, OrCAD, DipTrace u ap. Opranusza-
s U Benenue oudmotek JPD. CoznaHue yCIOBHBIX
rpaduueckux o6o3HaueHuit OPJ, ycranoska PO Ha
MeYaTHbIE TUIATHI U pa3pabdOTKa MOCAT0UYHBIX MECT
OP3. Coznanne komnonentoB POC. Pa3paboTka cxem
ANEKTPUUECKUX NPUHIMIHAIBHBIX. J{uanoroBoe pas-
memenue JPD. /lnanoroBas u aBToMaTH4YeCcKasi Tpac-
CUPOBKa IPOBOAHUKOB MEYaTHBIX TU1aT. CBA3b C ApYy-
rumu CAIIP.

OITK-4,
K-8
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Htoro

7 OcHoBblI 3ammThl POC
OT BO3JEHCTBUA
JECTAOUITU3UPYIOLIUX
(haKTOpPOB OKpY’KAKOIICH
cpelbl

Knaccudukarus nectabunmusupyronmx GakTopoB
BHeIIHEH cpenpl. BiusHue kmumatuyeckux GpakTopoB
Ha POC, Bo3neiicTBre Ha DIeMEHTHYIO 0a3y TemIiepa-
TYpBl, BIQKHOCTH, aTMOC(EPHOTO J1aBICHHUSI, MOP-
CKHUX coJjieil B atMmocdepe. BosaeiicTBue necka u
IBLIN, COJTHEYHON paguaiiu, OMoJornueckux (hakro-
poB. OcHoBHBIE crioco0bI 3amuTel POC 0T BO3a€ii-
CTBUS KJIMMAaTH4YECKUX (PAKTOPOB OKpYKaIOIIEH cpe-
161, BeIOOp MaTepranoB ¥ MOKPBITHI IPH TPOEKTHPO-
Bannu POC. OOmas xapakTeprucTruKa Teroo0MeHa B
POC. 3akoHbl TEMIONPOBOJHOCTH, KOHBEKLIMM U U3ITY-
YeHMs], CJI0KHBIN TeriooOMeH. OCHOBBI 00ecTieueHus
JONYCTUMBIX TEIUIOBBIX pesxuMoB POC.Bubpanum,
yJaphbl, TUHEHHbIE Meperpy3Ku, KOMIUIEKCHBIE MeXa-
Hu4deckue Bo3aeiictsus. OCHOBHBIE CIIOCOOBI 3AIIIUTEI
KoHCTpYKIHMI POC 0T MeXxaHWYeCKUX BO3/ICHCTBUIA-
Ilapa3uTHble 7IEKTpUUECKHUE CBSI3U, HABOAKH, HE-
NpeHaMepEeHHbIE TOMEXU B KOHCTpYKIuax POC.
KonctpynpoBanueP3C ¢ yueTom obecriedeHust 3eK-
TPOMAarHUTHON COBMECTUMOCTHU. Bo3nelicTBre HOHU-
3UPYIOIIKX U3IYy4EHUH HAa MaTepualibl U SJIEMEHTBI
KoHCTpyKIMKU POC. OCHOBHBIE TPUHLIMIIBI KOHCTPYH -
poBanust POC, CTOMKHX K MOHU3UPYIOIUM U3ITyYEHH-
SIM.

HUroro

OITK-4,
TK-8

8 baszoBble
TEXHOJIOTHYECKUE
MIPOLIECCHI B
npousBojactee POC

Buzsl TexHONMOrH4YecKuX npoueccoB. TexHonoruue-
ckue npoueccel U kauectBo POC. OcHOBBI IPOEKTHU-
POBaHUATEXHOJIOTHYECKUX IPOLIeCCOB. THIIOBBIE TEX-
HOJIOTHYECKHUE TPOLIECCH U3TOTOBIICHHSI KOHCTPYKTH-
BoB POC.IIporpeccuBHbie MeTo b1 00paboOTKH U Pop-
Moo0Opa3oBaHusl. bazoBbie TEXHOIOTHUECKUE TTPOIIEC-
cbl B mpoussojctse POC.

Htoro

OIIK-4,
[IK-8

9 ObecrieueHnEe Ka4eCcTBa,
HaaEXHOCTH U
ontumuizanusg POC

Kommiexkc TPUAHA, (moacuctembl « ACOHUKA-T»)
s MmonenupoBanust Ha [1K cranmonapHsix U HecTa-
LIMOHAPHBIX TEIUIOBBIX MPOLIECCOB, IPOTEKAIOLINX B
koHCTpyKIusax POC (cToedHnbie KOHCTPYKIIUH, OJIOKH
C PEryJIIpHOU U HEPETYJISIPHOM CTPYKTYpaMmH, Iedar-
HBIE Y3JIbl, QYHKITMOHAIBHBIC TUECHKH, MUKPOCOOPKH).
Kommnexc ACOHUKA-K nns ynpaBinenus Hag&xHO-
CTBIO M3/IENIMI Ha paHHUX ATarax MPOEKTUPOBAHUS,
W3TOTOBJIEHUS, SKCILTyaTallui U yTUIIM3alUU. YHUBEP-
caJbHas MPOrpaMMHasl CUCTEMa KOHEUHO-3JIEMEHTHO-
ro aHasninza ANSY'S 115 perieHust TMHEHHbIX U HENU-
HEWHBIX CTAllMOHAPHBIX U HECTAI[MOHAPHBIX MPO-
CTPaHCTBEHHBIX 3aJ]]a4 MEXaHUKU KOHCTPYKLIUH, 3a71a4
TEIUIONEpeIauu U TeII000MEeHa, JIEKTPOAUHAMUKH

HUroro

OITK-4,
TK-8

10 O¢opmrnenue
KOHCTPYKTOPCKOH

Oco0eHHOCTH aBTOMAaTH3UPOBAHHOTO O(POPMIICHUS
KOHCTPYKTOpCKOM gokyMeHTanuu POC B cooTBeT-

OIIK-4
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JOKYMCHTAIUU C

ctBuu ¢ ECKJI

nomortso CAITP

HUroro

2

Hroro 3a cemectp

28

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMIVINHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITyLIUMHU)
1 o0ecrieynBaeMbIMHU (IOC/TEAYIOIMMH) THCHUIIHHAMHA
Paznenbl qUCHUIIIMHBL U MEXIUCUUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (MIPEIbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIUTMHAMU MIPE/ICTaBlIeHbI B Tabmuie 5.3.
Tabmua 5.3 — Pa3gens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HaumeHnoBaHue qUCHIMILIMH

Ne pa3iennoB qaHHOM NUCIMIUIMHBL, IJI KOTOPBIX HEOOXOIUMO U3YUYCHHE
00eCIIeunBaIONMX U 00eCIEUNBAEMBIX TUCIIUILINH

1 2 3 4 5 6 7 8 9 10
[IpenmecTByroume AUCUUILIMHbBI
1 nkeHepHas U KOMIIBIO- . . . n n
TepHas rpaduka
2 HayuHo-uccnenoBareib- n n n n N N n
ckas pabora
3 OCHOBBI KOMIIBIOTEPHOTO . . . . n n n n
npoektupoBanusa POC
4 OCHOBBI TOCTPOEHUS . . n
KOMITBIOTEPHBIX CETEN
5 Paguomarepuaiisl 1 pa- . n n
JTMOKOMITOHEHTBI
[Tocnenyroume TUCHUITIUHEL

IlcanpeJIJII/IHJ'IOMHaSI [IPaKTH- n n n n n n n n

5.4. CooTBeTCcTBHE KOMIIETCHUMH, JopMHUpPyeMbIX IPH M3YYEHUH AUCHHUILIUHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU M3YUYEHUHM IUCHUIUIMHBI, M BHJIOB 3aHATHN

MpPEICTaBICHO B Tabmmiie 5.4.

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

THH
§ Bunwl 3agstuin
= X
= i =
= ; S 8 DopMBI KOHTPOJIS
) % . o p p JI
: .
= = = =
5 Y S
e = O
OIIK-4 + + + KonrtponrHas padora, Koncnekr
caMonorotoBku, Onpoc Ha 3aHs-
TUsX, BeicTymnenue (aokian) Ha
3aHsATHM, Tect, OTYET MO MpPaKTU-
YECKOMY 3aHSTHIO
ITK-8 + + + KonTponsnas pabora, Korncrekr
camonoAroToBku, Onpoc Ha 3aHs-
TUsX, BeicTymienne (nokiman) Ha
3ansTud, Tect, OT4eT O MPAKTH-
YECKOMY 3aHSTHIO
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6. UaTepakTuBHBIE MeTOABI M (POPMBI OPraHU3ANMHU 00yUEeHHUS

He npenycmotrpeno PVYII.

7. JlabopaTtopHble paGoThl

He npenycmorpeno PVYIIL.

8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)

HanmMeHoBaHMe MpaKTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBeIeHO B Tabmuie 8.1.
Tabmuia 8.1 — HauMeHoBaHMe MPaKTUYECKUX 3aHATHIA (CEMHUHAPOB)

3 z§
3 =
2 > 5
HasBanus pasnenos HaumeHoBaHMe IPaKTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
o S E
= o, =
a o 2
= S
8 cemecTp
3 IIpoexTupoBanue CocTaBiieHHEe TEXHUYECKOr0 3a/1aHUsI Ha KOHCTPYHUPO- 4 OIIK-4,
koHcTpykuuit POC BaHue POC IK-8
Pa3IITIHBIX YPOBHCH 1 AHanm3 371eMEeHTHOM 6a3bI KOHCTPYKTOPCKOTO MTPOCK- 2
(YHKIMOHATBHOTO ra PAC
Ha3HAYEHUS C
ucnojp3oBanuem UT Hroro 6
4 AstromatuszupoBanHoe | Beimonnenne ueptexeii komnonentoB POC B Solid 4 OIIK-4,
IIPOEKTHPOBAHUE Works IK-8
KOHCTPYKIHH U Vroro 4
TEXHOJIOTUYECKHUX
npoueccoB POC
5 UT npoextupoBanust [Ipoextuposanue neraneit B SolidWorks no ECK/] 2 OIIK-4,
AcTanen u c6u0p01< [Ipoextuposanue coopok B SolidWorks 2 T1IK-8
koHcTpykuuit POC ¢
nomoumipio CAITP Yeprexku B SolidWorks mo ECK/] 2
Hroro 6
6 IIpoexTpoBanue 3HAaKOMCTBO C CUCTEMOI aBTOMaTU3UPOBAHHOTO 2 OIIK-4,
II€YaTHBIX Y3JIOB C IIPOEKTUPOBAHUS [1€UYATHBIX IUIAT [IK-8
nomoupto UT Opranuzanus u Beaenue 6udmorex PO
Cosznanue ycloBHBIX TpaduuecKkux 0003HaYeHUH
(YT'O) anexrpopanuosnementoB no ECKJ{
Pa3zpaboTka mocagouHbIX MECT Ha MEYaTHOM TuIaTe 4
JUTSI MOHTa)Ka KOHCTPYKTUBHBIX AJIEMEHTOB
[IpoextupoBanue B CAIIP cxem snekTpuyeckux 4
MPUHIAITHATBHBIX
Pa3merienune 31eKTpopaano3IeMEHTOB U TPACCUPOBKA 4
ME€YaTHOM TUIaThl
Hroro 22
7 Ocnobl 3amuTthl POC | Pacuer TemoBoro pexuma 6yoka POC 2 OIIK-4,
T B HWCTBUS [IK-
OT BOS/ICHC Pacuet napexxnoctu pynkumronansHoro yszina POC 8
JIECTa0MITU3UPYIOIITIX
daxropos okpyxaromeii | ATOro 4
Cpelbl
10 Odopmnenue Odopmiierre KOHCTPYKTOPCKOM TOKYMEHTAITUH C TI0- 2 OIIK-4,
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KOHCTPYKTOPCKOM motipto CAITP ITK-8
JIOKYMEHTAIUU C Hroro 5
nomotso CAITP

Hroro 3a cemectp 44

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThl, TPYAOEMKOCTh U (hOPMUPYEMbIE KOMIIETCHIINH TPEICTABIICHBI B

tabmure 9.1.
Tabmura 9.1 — Buasl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN
3 i
Q ==
o e o T
Bunbl camocTrosiTenbHON = > O
Hassanwus paznenos 2 = DopMbI KOHTPOJIS
paloTEI L g 2
X g8 =
al o g
= S
8 cemecTp
1 Beenenue [IpopaboTka JIEKIUOHHOTO 1 OIIK-4, |KoHCHeKT camOInoaroToB-
Marepuala I1K-8 ku, Onpoc Ha 3aHATHSIX,
Hroro 1 Tecr
2 OcHoBHBbI€ TpUHIUIEI U | [IpopaboTka JeKIMOHHOTO 1 OIIK-4, Koncmext camomonaroros-
METOOIOT U Marepuaia IIK-8 ku, Onpoc Ha 3aHATHSIX,
npumenenus UT npu Hroro 1 Tect
npoektupoBanuu POC
3 IIpoexTupoBanue [ToaroroBka k mpakTuue- 4 |OIIK-4, |KoHCIEKT caMOIoAroTOB-
KoHCTpyKuuii POC CKUM 3aHSITHSIM, CEMHHA- IIK-8 ku, Onpoc Ha 3aHATHUSIX,
Pa3JIMYHBIX YPOBHEH U pam Tect
KIITMOHAJIBHOT
byHKuOHANBHOTO [TpopaboTka JIEKITMOHHOTO 1
Ha3HAuYeHUs ¢ MaTepuana
ucnonb3oBanueM UT
[IpopaboTka TeKIIHOHHOTO 1
Marepuaia
Hroro
4 AsromarusupoBanHoe |Iloaroroska k mpaxkTuye- OIIK-4, |KoHCHeKkT camoInoaroToB-
IPOEKTUPOBAHHE CKHM 3aHSATUSAM, CEMHHA- [IK-8 kH, Onpoc Ha 3aHATHUX,
KOHCTPYKLIMH U pam Tect
TeXHOﬂoqufggIX [TpopaboTka TeKIHOHHOTO 1
1} B
poriecco Marepuasa
Hroro 5
5 UT npoextupoBanus IToaroroBka K mpaxkTuye- 2 |OIIK-4, |KoHcnekT camMOonoaroToB-
neTayieid u cOopok CKHM 3aHSITHSIM, CECMHHA- IIK-8 ku, Onpoc Ha 3aHATHIX,
koHcTpykumid POC ¢ pam Tect
romortisio CAITP
omormpio C [IpopaboTka JIeKIIMOHHOTO 1
Marepuasa
Hroro
6 IlpoektupoBanue [ToaroroBka k mpakTuue- 4 |OIIK-4, |KoHCHEKT caMONOAroTOB-
TIEYATHBIX Y3J10B C CKHMM 3aHSTHSIM, CEMHUHA- TIK-8 ku, Onpoc Ha 3aHATHSIX,

nomoitneso UT

pam

IIpopaboTKa JIEeKIIUOHHOTO
Marepuaia

Tect
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Htoro

7 Ocnosbl 3amutel POC | [loaroroBka k npaktuue- 4 OIIK-4, KoHcnexT camonoaroros-
OT BO3JICHCTBHS CKHM 3aHSITHSIM, CEMHHA- T1K-8 ku, Onpoc Ha 3aHATUSIX,
JIeCTa0UITU3UPYIOIINX pam OT4eT Mo NpaKTUYECKOMY
(haKTOpPOB OKpY’KAKOIICH TpopaGoTKa TeKIHOHHOTO 2 3aHATHIO, TecT
bl

cpea Marepuaa

Uroro 6
8 bazoBrle [TpopaboTka JIEKITMOHHOTO 1 OIIK-4, KoHcnexT caMmonoaroros-
TEXHOJOTUUECKHE Marepualia IIK-8 ku, Onpoc Ha 3aHATHSIX,
MIPOIIECCHI B Vroro | Tect
npousBozactse POC
9 Obecneuenue kayecTra, | [IpopaboTka JICKIIMOHHOTO 2 OIIK-4, KoHcnexT camMmonoaroros-
HaI&XHOCTU B Marepualia IIK-8 ku, Onpoc Ha 3aHATHUSIX,
ontumuszanus POC Hroro Tect
10 Odopmnenue [ToaroroBka k mpakTuue- OIIK-4, |KoHCIEKT caMOIoATr0TOB-
KOHCTPYKTOPCKOM CKUM 3aHSTHAM, CCMHHA- IIK-8 ku, Onpoc Ha 3aHATHUX,
JTOKYMEHTAIUH C pam OT4YeT Mo MPaKTUIECKOMY
TIOMOIIb AITP agsaTuro, TecT

omompbio C [TpopaboTka JIEKITMOHHOTO 2 3 fo, 1ec

Marepuaa

HUroro 6
Hroro 3a cemectp 36
Hroro 36

10. KypcoBoii nmpoekT / KypcoBasi padoTa
He npenycmorpeno PVYII.

11. PeliTuHrOBasi cucTEMa AJISl OHCHKHU yCII€BaA€EMOCTHN oﬁyqammnxm

11.1. baajbHbIe OLEHKH IJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — baniapHbIe OLIGHKH TSI JIEMEHTOB KOHTPOJISI

. N MaxkcuManbHbIN
. MaxkcumanbHbIN MaxkcumanbHbIN
DneMeHThl y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuoa
JEATEIIbBHOCTH Mexny 2KT u Ha CEMECTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEII ceMecTpa
8 cemecTp
Brictynenue (noknan) Ha 2 2 2 6
3aHSATHH
KoncnexT camomoaroros- 2 2 2 6
KU
KonTponbhas pabota 5 5 10
Ornpoc Ha 3aHATHAX 3 3 3 9
OTt4er 1o NpaKTUIECKOMY 20 20 20 60
3aHATHIO
Tect 3 3 3 9
Hroro makcumyM 3a nepu- 30 35 35 100
on
Hapacraromum ntorom 30 65 100 100
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11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIC TOYKH
[Tepecuet 6amIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeCTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

basnel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka

> 90% ot MakcuManbHOU cyMMBbl OaiioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHOM cymMbl OaiioB Ha aaty KT

Ot 60% 10 69% OoT MakcUMaIbHOM cyMMbl OaisioB Ha naty KT

SR

< 60% oT MakcuMaIbHOU cCyMMBbI OauioB Ha naty KT

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[Tepecuer cymMMBI 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY NPEACTaBICH B TaOmuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTHIBAET YCHEIIHO CAAHHBIN Onuenka (ECTS)

9K3aMEH

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

4 (xopoI1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnerBoputeiabHO)

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

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecneyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa

1. OcCHOBBI TPOEKTUPOBAHUS DIEKTPOHHBIX CPEIACTB [DNEKTpOHHBIN pecypc]: YueOHOE
nocobue / B. I'. Koznos, A. A. Yepnubimes, FO. II. Koopun - 2012. 149 c. - Pexxum pnocryma:
https://edu.tusur.ru/publications/2783 (nara obpamenus: 07.07.2018).

2. OcCHOBBI KOMIBIOTEPHBIX TEXHOJIOTUI MPOEKTHUPOBAHUS PATUOIIEKTPOHHBIX CPEACTB [Diek-
TpoHHBIN pecypc]: VYuebHoe mocobue / 1O. II. Kobpun - 2018. 56 c. - Pexum pnocryna:
https://edu.tusur.ru/publications/7906 (mara o6pamenus: 07.07.2018).

3. JlomatkuH, A. [IpoekTupoBaHue nevaTHbIx miaT B cucreMe Altium Designer [DnekTpoHHBIN
pecypc] [DnexkTponHsIil pecypce]: yueOHoe ocodue / A. JlonatkuH. — DIeKTpoH. AaH. — Mocksa JIMK
IIpecc, 2017. — 554 c¢. - Pexum pmoctyma: https://e.lanbook.com/book/97334 (mata oOpamieHus:
07.07.2018).

12.2. lonostHuTEIbHAS JIUTEpaTypa

1. Pa3paboTka TEXHMUYECKOrO 3a/laHusl U TEXHUYECKUX IMpeAoKeHU Ha mpoekrtupoBanue POC
[OnexTpoHHBIN pecypc]: YueOHoe mocobue K KypcoBOMY U IUIUIOMHOMY IpoekTupoBanuto / Kobpus 1O.
IT. - 2016. 83 c. - Pexxum noctyma: https://edu.tusur.ru/publications/6567 (xara oopamenus: 07.07.2018).

2. HWudopmannoHHBIE TEXHOJIOTUH MPOEKTUPOBAHUS PAIHOAIEKTPOHHBIX CPEICTB [DIEKTPOH-
HBII pecypc]: YaeOHoe mocodue K KypcoBOMY H ITUIUIOMHOMY TipoektupoBanuio / Koopun HO. I1. - 2016.
74 c. - Pexxum goctyma: https://edu.tusur.ru/publications/6566 (mata o6pamenus: 07.07.2018).

3. VmapoB A.C. P-CAD. IIpoexTipoBaHie€ U KOHCTPYUPOBAHUE DJIEKTPOHHBIX YCTPOUCTB. - M.:
«l"opsiuas nunus-Tenexom», 2004. - 760 c. (manuuue B Oubmmoreke TYCVYP - 42 5k3.)

4. Cremenko, B.b. P-CAD. TexHonorus nmpoeKTHpOBaHMs NEYaTHBIX IUIAT: Y4UeOHOe mocodme
i By30B / B. B. Cremenxo. - CI16.: BXB-Iletep6ypr, 2005. - 711 c. (Hanuuue B 6ubnuorexke TYCVYP -
20 9K3.)
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5. Pa3pabotka u opopmiieHHE KOHCTPYKTOPCKOM TOKYMEHTAIIUU PaTUOdIeKTPOHHON ammapary-
poi: CripaBounuk / D.T. PomanbrueBa, A.K. iBanosa, A.C. Kynukos u np.; [Tox pen. 3.T. PomanbraeBoit. —
M.; Paguo u cBs3b, 1989. — 448 c. (Hamnuue B onbdanoreke TYCVYP - 21 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-MeTOAMYEeCKHE MOCOOUs

1. HudopmanuoHHBIE TEXHOJOTHMH MPOEKTUPOBAHUS PAJAMOAIEKTPOHHBIX CPEACTB [DJNEKTPOH-
HBII pecypc]: YaeOHoe mocobue K KypcoBOMY H TUIUIOMHOMY TipoektupoBanuto / Koopun HO. I1. - 2016.
- 74 c. - Pexxum pocrtyna: https://edu.tusur.ru/publications/6566 (mara obpamenus: 07.07.2018).

2. ABTOMAaTM3MpPOBAHHOE IPOEKTUPOBAHME PATUOIIEKTPOHHBIX CPEACTB [DIEKTPOHHBIN pe-
cypc]: Meronuueckue ykazanusi o camocTosaTeasHoi padote / Koopun 1O. I1. - 2017. 23 ¢. - Pexxum no-
cryna: https://edu.tusur.ru/publications/6621 (mata oopamenus: 07.07.2018).

3. HudopmanroHHbIE TEXHOJIOTMH MPOEKTUPOBAHUS PAJMOAJIEKTPOHHBIX CPEACTB [DIEKTPOH-
HBII pecypc]: Meronuueckue yka3aHus 0 KypCOBOMY U TMIUIOMHOMY mpoektupoBanuio / Koopun FO. I1.
- 2012. 140 c. - Pexxum nocryna: https://edu.tusur.ru/publications/2615 (mara obpamienus: 07.07.2018).

4. Altium Designer. SolidWorks. Yacts 1. Pa3paboTka snemeHTHOI 0a3bl [DNEKTPOHHBIN pe-
cypc]: COOpHUK MpaKTUYECKUX 3aJaHUi 10 MPOEKTUPOBaHUIO nevyatHbiX y3510B POC / O3epkun /1. B. -
2012. 66 c. - Pexxum noctyna: https://edu.tusur.ru/publications/1556 (nara o6pamenus: 07.07.2018).

5. Altium Designer. SolidWorks. Hactp 2. CxeMOTeXHUYECKOE TPOCKTUPOBAHKE [ DICKTPOHHBIN
pecypc]: COOpHUK MPaKTHYECKHUX 3aJIJaHUi TI0 MPOCKTHPOBAHMIO TiedaTHBIX y3710B POC / O3epkun /I. B. -
2012. 50 c. - Pexxum nocryna: https://edu.tusur.ru/publications/1554 (mara obpamenus: 07.07.2018).

6. Altium Designer. SolidWorks. Yacte 3. Tomomoruueckoe MpoeKTUpOBaHUE [DIIEKTPOHHBIN
pecypc]: COOpHUK NPAKTHYECKUX 3aJIaHUI TI0 MPOSKTUPOBaHUIO revaTHbIX y310B POC / O3epkun 1. B. -
2012. 95 c. - Pexxum noctymna: https://edu.tusur.ru/publications/1558 (nara o6pamenus: 07.07.2018).

7. 3HAKOMCTBO C CHCTEMOM aBTOMAaTHU3UPOBAHHOTO MPOEKTHpOBaHUs medaTHbIX miatr P-CAD
[OnexTponHbIi pecypc]: MeToauyeckue yka3aHus K J1abopaTtopHoil padore mo aucuuruinne «Mudopma-
[IMOHHBIE TeXHONOTUU MpoektupoBanuss POCy» / Kobpun 0. II. - 2012. 28 c. - Pexxum pgoctyma:
https://edu.tusur.ru/publications/2614 (mara o6pamenus: 07.07.2018).

8. Opranuzarmus u BeaeHue 6udmmotek paauodaemenToB B P-CAD [DnektponHslii pecypc]: Me-
TOIMYECKUE yKa3zaHus K JabopaTtopHoi padote mo aucuuiuinHe «MHpopMaMoHHbBIe TEXHOIOTHH MPOEK-
tupoBanust POCy / Kobpun 1O. I1. - 2012. 31 c. - Pexxum goctyma: https://edu.tusur.ru/publications/2612
(mata obpamenwus: 07.07.2018).

9. Coznmanue ycloBHBIX rpadudeckux 0003HaueHUW paauodneMeHToB B P-CAD [DnexkTpoHHBIM
pecypc]: Meroauueckue ykazanus K jgabopatopHoi pabdore mo nucrurummae « MHpopManmoHHble TEXHO-
gorun npoektupoBanuss POC» / Kobopun F1O. II. - 2012. 60 c¢. - Pexum nocryma:
https://edu.tusur.ru/publications/2611 (mara obpamenus: 07.07.2018).

10. Pa3paboTka nmocagoyHbIX MECT JUIsi MOHTa)Ka KOHCTPYKTUBHBIX 2JIEMEHTOB Ha I€YaTHOM Ij1aTe
B P-CAD [OnexTpoHHbli pecypc|: Meroauueckue yka3zaHus K J1aDopaTopHO# paboTe MO JAMCLIMILIUHE
«udopmanronnsie TexHomorun npoektupoBanus POCy» / Kobpun 1O. I1. - 2012. 83 c. - Pexxum nocry-
na: https://edu.tusur.ru/publications/2610 (nara obpamenus: 07.07.2018).

11. ®opmupoBanue kommnoHeHToB POC ¢ momompio gucrnerdepa Oubmmorek P-CAD Library
Executive [OnekTpoHHbIN pecypc]: Meroauueckue yka3zaHUsl K JIaDOpaTOpHO# paboTe Mo TUCIUILINHE
«udopmanronnsie TexHomoruu poekTupoBanus POCy» / Kobpun 0. I1. - 2012. 35 c. - Pexxum nocry-
na: https://edu.tusur.ru/publications/2609 (nara obpamenus: 07.07.2018).

12. Co3znmanue amekTpudeckux cxeM rpadudeckum pegaktopom P-CAD Schematic [DnekTpoHHBIM
pecypc]: Meroauueckue ykazanus K jgabopatopHoi pabdore mo nucrurummae « MHpopManmoHHble TEXHO-
gorun npoektupoBanuss POC» / Kobopun F1O. II. - 2012. 46 c¢. - Pexum nocryma:
https://edu.tusur.ru/publications/2608 (mara oopamenus: 07.07.2018).

13. [uanoroBoe pa3MelieHue eKkTpopaanodieMeHToB B P-CAD [DnekTponHslil pecypc]|: Mero-
JIMYECKUe yKa3aHus K j1abopaTtopHoii padore no nucuuiuinae « HpopMaoHHbIe TEXHOIOTHU TPOSKTH -
poBanusi POCy» / Kobpun 1O. I1. - 2012. 48 c. - Pexxum nmocrtyna: https://edu.tusur.ru/publications/2607
(mata obpamenwus: 07.07.2018).

14. Py4yHas u MHTEepakTUBHAs TPACCHUPOBKU MPOBOAHUKOB IeuyaTHbIX miar B P-CAD [Dnextpon-
HBII pecypc]: Meroauueckne yka3zaHusi K jabopatopHoil padore mo muctumuinHe «MHbopMarmoHHbie
TexHojorun mnpoektupoBanuss POC» / Koopun 1O. II. - 2012. 51 c. - Pexum npocryna:
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https://edu.tusur.ru/publications/2606 (nata obpamenus: 07.07.2018).

15. ABTOMaTHuecKas TPAcCUPOBKA MPOBOJHUKOB nedaTHbiX IwuiaT B P-CAD [DnexTtpoHHBIN pe-
cypc]: Metoanueckue ykazanus K JabopaTopHoii padote no aucturmiinae «MHpopMalnoHHbIE TEXHONO-
run  mpoektupoBanms POC» / Kobpun FO. II. - 2012. 36 c¢. - Pexum gocryna:
https://edu.tusur.ru/publications/2605 (nata obpamenus: 07.07.2018).

16. OCHOBBI 3pTOHOMUKH U TU3aHA PATUOICKTPOHHBIX CPEACTB OBITOBOTO Ha3HAUYCHUsS [DJeK-
TpoHHBIH pecypc]: Yuebnoe mocobue / KowmakoB A. K. - 2012. 200 c. - Pexum pocryna:
https://edu.tusur.ru/publications/1112 (mata o6pamenus: 07.07.2018).

17. PacyeT TONIIMHBI BIAro3allUTHBIX NOKpbITUN netaneid POC [OnexTponnsiit pecype]: Mero-
JTUYECKOe TTocoOure JTsl BRIMIOJTHEHUs nTpakTuyeckoro 3anatus / KongakoB A. K. - 2012. 11 c. - Pexxum no-
ctyna: https://edu.tusur.ru/publications/1040 (nata obpamenus: 07.07.2018).

18. Pacuet coOcTBeHHO# YacTOThl TeyatHoro y3na POC [DnexkTponHblid pecypc]: Meroauueckoe
nocobue Uit BBIMOMHEHU Npaktuueckoro 3anatusi / KonmakoB A. K. - 2012. 4 c. - Pexum goctyna:
https://edu.tusur.ru/publications/1043 (nara obpamenus: 07.07.2018).

19. Bribop u pacuer cucremsl amopTtuszanuu 6moka POC [DnekrponHslit pecypc]: Meroauueckoe
nocobue A BeIMOAHEHUsT npakTrdeckoro 3aHsaTus / KonmakoB A. K. - 2012. 11 c. - Pexum moctyma:
https://edu.tusur.ru/publications/1045 (nata obpamenus: 07.07.2018).

20. Pacuér TerioBoro pexxuma 010ka POC [DnekTpoHHBIN pecypc]: MeTtonudeckoe mocooue s
BBIMOJIHEHU TpakThHueckoro 3ansatuss / KommakoB A. K. - 2012. 8 c. - Pexum pocryma:
https://edu.tusur.ru/publications/1044 (nara obpamenus: 07.07.2018).

21. OmpeneneHre MaccorabapuTHBIX IMoKa3zareneld KoHCTpyKimu 6moka POC [DnexTpoHHsIi pe-
cypc]: Meronnyeckoe mocoOue Jijist BRITTOJIHEHHsI TipakTudeckoro 3ansatus / Kornnakos A. K. - 2012. 6 c. -
Pexxum noctyna: https://edu.tusur.ru/publications/1046 (nata obpamenus: 07.07.2018).

22. XymoKeCTBEHHO — KOHCTPYKTOpPCKas pa3paboTka JIMIEBOW IMaHEIHd pPagruodJeKTPOHHOTO
yCTpoHcTBa [DIeKTpOHHBINH pecype]: Meroauueckoe mocodue o BHITOIHEHUIO MPAKTUYECKOTO 3aHATHS /
Konmakos A. K. - 2009. 19 c. - Pexum noctyma: https://edu.tusur.ru/publications/1175 (mara obpameHus:
07.07.2018).

23. OcHOBHI Au3aifHa M KOMITO3HMIIMM B TEXHUKE [DIIEKTpOHHBIN pecypc]: YueOHOoe mocobue /
Konmakos A. K. - 2012. 97 c. - Pexxum noctyna: https://edu.tusur.ru/publications/1270 (nara oOpamieHwus:
07.07.2018).

24. Marepuansl Ui pacdeToB cuctembl amoptuszauuu POC [DnektpoHHbI pecypc]: YuebHo-
METOANYECKOe MMocolOue sl CTyAeHTOB HampaBieHus «KOoHCTpyHpoBaHHE W TEXHOJOTHUS 3JIEKTPOHHBIX
cpenctB» / UepnbimeB A. A. - 2014. 33 c. - Pexum noctyna: https://edu.tusur.ru/publications/3927 (nata
obpamenusi: 07.07.2018).

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

Y4eOHO-MeTOoIMUeCKUEe MaTepHralibl Il CAMOCTOSITENIbHOM U ayAUTOPHOM pabOThl 00ydaroluxcs
U3 YMCIIa JIUL C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMU 3710pPOBbSI U MHBAJIHMJIOB MIPEJOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0POBbS U BOCIPUATUS UHPOPMALIUH.

JL1s1 JIMI ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HApyIIEHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIPABOYHBIC CHCTEMbI
1. Ba3bl naHHBIX, 1OCTYI K KOTOpbIM odopmieH Oubmuorekoit TYCYPa B Tekymuit MOMEHT Bpe-
MeHH. CITUCOK JJOCTYIHBIX 0a3 JaHHBIX CM. O ccbuike: https://lib.tusur.ru/ru/resursy/bazy-dannyh
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

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

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

13.1.2. MaTepuaJibHO-TEXHUYECKOE H MPOrPaMMHOE o0ecrevyeHne Ui NPAKTHYeCKUX 3aHATHI

Brrancnurensnas nadopatopust / KomnbroTepHslii Kiiacc

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

634050, Tomckast obnactsb, . Tomck, Jlennna npocnexr, 1. 40, 302 ay.

Ornucanue UMerIerocs 000pyI0BaHUS:

- CepBep Ha 06aze kommbroTepa Intel Pentium,;

- Paboune cranmmu Ha 6aze kommeroTepa Intel Pentium (10 mT.);

- CTeknsgHHas ToCcKa s Meia;

- KommiexT cnenuaan3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenoaBares.

[IporpamMmMHoOe obecrnieueHue:

- 7-Zip

— ANSYS AIM Student

— Acrobat Reader

— Altium Designer

— Google Chrome

— MicroCAP

— Microsoft Office

— Microsoft Windows

— Mozilla Firefox

— OpenOftice

— PTC Mathcadl3, 14

13.1.3. MarepuajbHO-TEXHMYECKOE U IPOrPaMMHOe odecredeHue JIs CAMOCTOATEILHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIaccChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jleanna mpocmexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuia, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUS:

- yueOHasi MeOelb;

- komneroTepsl kinacca He Hke [I9BM INTEL Celeron D336 2.8['T. - 5 miT,;

- KOMOBIOTEPHI MOJKIIOUYEHBI K ceTu «/HTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(hopManmOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.
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[Tepedens mporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

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

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYILECTBIIETCS C UCIIOIB30BAHUEM CPEICTB 00ydEeHHs OOIIETO U CHEIMAIbHOI0 Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHUSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuU B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IPENOIaBaHus 11 00yJaroIXcs
C MHBAJIHMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayTUTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEM cllyXa, 000py/loBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPEyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4eOHBIX ayAUTOPHIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPpU MOMOIIY BUACOYyBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 00y4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIMU U IpYrHe TEXHUYECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUEC 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 ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIICTCHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIe 3a7aHUA

1) K kxakoif mpobiemMe OTHOCUTCS OIpe/elIeHHe OCHOBHBIX XapaKTEPUCTUK CUCTEMbI IIPU HEKOTO-
poit BeIOpaHHO# ((pUKCHpOBaHHOI) CTpyKTYpe?

a) npoOieMa CUHTE3a

b) nmpoGiema aHanmza

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

a) mpobieMa CHHTe3a

b) nmpoGnema aHanmza

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

a) 00CITY>KUBAIOIINE MOJCUCTEMbI

b) MpOEKTUPYIOIIHE MOACUCTEMBI

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

a) 00CITY>KUBAIOIINE MOJCUCTEMbI

b) MpOEKTUPYIOIIHE MOACUCTEMBI

5) K kakoMy BHJly TOJICUCTEM OTHOCSITCS MOJICHCTEMbI U3TOTOBJIEHUS! KOHCTPYKTOPCKON JOKYMEH -
TaIliM U CXEMOTEXHUYECKOro aHann3a?

a) 00CITY>)KUBAIOIINE MOJCUCTEMbI

b) MpOEKTUPYIOIIHE MOACUCTEMBI

6) Kakyio mammHHyI0 rpaduky cieayeT HCHOJIb30BaTh JJIS pEIleHHs 3aJad MPOEKTUPOBAHUS
KOHCTPYKIIHH?

a) MHTEPAKTUBHYIO MAITMHHYIO TpaduKy

CornacosaHa Ha noprane Ne 34141 16



b) makerHyro 06paboTKy rpaduueckoit HHGopMau

7) Kaxas rpaduueckas cucreMa JOJKHA MCHOJIb30BAThCA 11 OOPMIICHUS TEXHUYECKOH JOKY-
MEHTaLHH?

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 [T pEIICHUS 3a/1a4 TPACCUPOBKU COCTMHEHHUIM MEXKIy JIeMEeHTa -
Mu?

a) BHEJPEHHE CYIIECTBYIOIIETO MPOTPAMMHOT0 00€CTICUCHUS

b) mocTpoeHue MaTeMaTUYECKUX MOJIETICH

) pa3paboTKa COOTBETCTBYIOIIUX MPOTPaMM

d) pa3paboTka aaropuTMOB

10) Kakne moaxoapl HEOOXOMUMBI I PEIICHUS 33134 Pa3MEIICHUS AJIEMEHTOB AJICKTPUUECKON
CXEMBI TOCJIE TOTO, KaK 33aJauya KOMIIOHOBKH YK€ pelieHa’?

a) BHEJPEHHE CYIIECTBYIOIIETO MPOTPAMMHOT0 00€CTICUCHHUS

b) pa3zpaboTka anropuTMoB

C) MOCTPOEHUE MaTeMaTHYECKUX MoJiesiei

d) pazpaboTka COOTBETCTBYIOIIMX MPOTPaMM

11) B pe3ynbTaTe npoBeeHUs] HAyYHO-HCCIEA0BAaTEIbCKUX pabOT co3aHa JOKYMEHTalus IS pe-
IICHUS 33/1a4u TpaccUpoBKH. K Kakoli crcreMe OTHOCUTCS MOTyYeHHAs TOKyMEHTalus?

a) SCM-cucrema (ynpaBJIeHHE IIETIOYKAMHU TTOCTABOK)

b) PDM-cuctema (ynpasieHue NPOSKTHBIMU TaHHBIMH )

¢) CAD-cuctema (KOHCTPYKTOPCKOE MPOSKTHPOBAHUE)

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

e) CAE-cucrema (pyHKIIMOHATBHOE MMPOSKTHPOBAHUE)

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

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

b) "uHdopmanus ecTb BCe CBEACHUS, ABISAIOMINECS 00BEKTOM XpaHEHHMS, Tepeladull U mpeodpaso-
BaHUA"

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

d) "undopmanus ecTb OTpaskeHHE peaabHOro Mupa"

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

a) rpaduuecKkuit mporeccop

b) rpapuueckas PC

¢) rpaduyYeCcKHe aanTephl

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

a) rpapuueckas PC

b) rpaduyeckue aganteps

¢) rpaduueckuii mpoieccop

15) Kakoit Bug n300pakeHuit HeoOXoauM Jj1st opOpMIICHHUS YePTEKEH ?

a) BBICOKOKAYeCTBEHHbIE YepHO-0eTIble H300paKeHUs

b) nBeTHBIC WK ABYMEPHBIC H300paKEHUS

C) MPOEKIHUS 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 yhaleHueM u 0e3
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yIQJICHUS] HEBUANMBIX TUHUI

16) Pemenue kakoit 3amaun 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
W3MEHEHHUI B KOHCTPYKIIHIO pubopa?

a) coznanue HoBeIX POC

b) cymiecTBeHHass MOJCPHU3AIUS

C) YacTU4Has MojiepHu3alus cymectBytomeid POC

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

€) YacTh4yHas MojepHu3aIus cymectBytomeid POC

f) cozmanue HoBbIX POC

g) cyliecTBEeHHasi MOAEpHU3aLUs

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

a) CPEe/ICTBO aBTOMATU3ALIMU IPOEKTUPOBAHUS

b) cucrema e TeNbHOCTH JIFOACH 110 MPOEKTUPOBAHHUIO OOBEKTOB

19) BubpoycToiuuBOCTS - 3TO:

a) croCOOHOCTh KOHCTPYKIIMH HOPMAIIbHO (PYHKIIMOHHPOBATH B YCIOBUSX BO3JEHCTBUS BUOpAIIUU

b) cocOOHOCTH KOHCTPYKIIUU MTPOTUBOJICHCTBOBATh M YCTPAHATh BUOPAITHIO

C) CIOCOOHOCTH YCTOMYMBO (DYHKIIMOHUPOBATH B YCIOBUAX MEPEMEHHBIX KOJIeOaHHIA

20) BubponpodHOCTS - 3TO:

a) CIOCOOHOCTh KOHCTPYKIIMH BBIIEPKUBATh BUOPALIHIO

b) cmocoOHOCTH KOHCTPYKIIMA HOPMAJIBHO (DYHKIIMOHUPOBATH MOCJIE YCTPAHESHUS BUOpAIIUN

C) CIIOCOOHOCTH KOHCTPYKITUU MPOTHBOCTOSITH Pa3pyIIA0IIEeMy BO3ICHCTBUIO BUOpALIUU

21) N'anbBaHOXUMHUYECKUN METOI TPUMEHSICTCS IS

a) MOJIYYCHUS MIEPEXOAHBIX OTBEPCTHH B MEYATHBIX TJIATaX

b) mosryueHus: METaJNTM3UPOBAHHBIX OTBEPCTHI B MEYATHBIX IIaTaxX

C) MOJIy4EHHUsI OTBEPCTHI C 36HKOBKOU

22) JIByCTOpOHHHUE TIeYaTHBIE TUIaThl PEKOMEHTYETCSI NCIIOIh30BaTh JIJIS:

a) CBepXOBICTPOACHCTBYIOIINX CHCTEM

b) co3naHust YaCTUYHOTO SKPAHUPOBAHUS JTUHUU

¢) popmupoBaHKEe TUHUH CBSI3U BRICOKOIO KaueCTBa

23) KoHCTpyKIIMH TTeYaTaroT TUIATHI OMPEACIISIOTCS:

a) TEXHOJIOTHEH € N3TOTOBJICHHUS

b) ee Tononoruei

C) TPaCCUpPOBKOU

24) MexaHu3m paboThl MAarHUTOCTATUYECKOTO DKpaHa:

a) 3aKJIF0YAETCS B IIYHTHPOBAHUH CUJIOBBIX JTMHUI CTATUYECKOTO OIS

b) 3aKirouaeTcs B IIYHTUPOBAHUU CUIIOBBIX JJMHUIM MarHUTHOTO TTOJIS

C) 3aKJIFOYAETCS B IIYHTHPOBAHUH MMAapPa3UTHBIX CBS3EH

25) MHoroCI0MHbBIE TIeYaTHBIC TUIAThl PEKOMEHIYETCS UCIIOJIb30BaTh JIJIS:

a) OBICTPOJICHCTBYIONINX U CBEPXOBICTPOJCHUCTBYIOIINX YCTPOMCTB

b) OBICTPOACHCTBYIOIINX YCTPOUCTB

C) JIOKAJIM3aIHsI SJIEKTPOMArHUTHOTO TIOJIS

26) OneHKa KOHCTPYKITUH amnmnaparypsl - 3TO:

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

b) nenbrit HAOOP MapaMeTPoB, IPH KOTOPOM JTOOBIBAIOTCS ONTUMAIBHBIC PEIICHUS

C) MOJIy4eHUE 3aJJaHHOTO 3HAYCHUSI ONITUMHU3AINH

27) OcHoBHOE TpeOOBaHUE K IKPaHY:

a) MakCHUMaJjbHas TOJIIMHA

b) MakcuMasbHasK TPOBOJUMOCTh
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€) MakcuMajbHas 3PPEKTUBHOCTD

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

a) 4eThIpe

b) nate

C) IeCTh

d) cemb

29) OnHOCTOPOHHHME TEUaTHBIC IJIAThl PEKOMEHTYEeTCSI UCTIOJIb30BaTh IS

a) popMupoBaHNE KAYECTBEHHBIX TUHUH CBSI3U

b) popmMupoBaHUE JIMHUH CBS3U

C) CBEpXOBICTPOICHCTBYIOIINX CUCTEM

30) ITaccuBHBIE KOMIOHEHTHI Ui MOBEPXHOCTHOTO MOHTa)XKa M3TOTABIMBAIOTCS B JABYX MOIu(U-
Kalusx:

a) B BUJIe IWIMHJPA U B BUJE YUMa

b) KopmycHbIE 1 OECKOpITyCHBIE

C) C aKCHAJIbHBIMU U paJHalIbHBIMU BHIBOIAMU

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

a) 100 mm

b) 350 MM

c¢) 6onee 350 MM

32) PazpaboTka KpUTEpHUEB KOHCTPYKITUU (DOPMHUPYETCS U3:

a) MapamMeTpoB, MO KOTOPBIM BEAETCSI OIEHKA KOHCTPYKIIUN

b) 3a1a4 onTUMHU3AMH

C) pelIeHus 3a/1a4 JOCTKCHISI MUHUMU3AIMH 3HAYCHUS ITapaMeTPOB

33) Tepmun «BepuduKaiys» o3Ha4aeT:

a) MOCTPOCHUE TIOJTHON MOJIENI KOHCTPYKIIMH

b) KOHCTPYKTOPCKAsK peaaTnu3aiusi CXEMbI

C) yCTaHOBIIEHUE pabOTOCTIOCOOHOCTH

34) Tomonornvyeckoe MpOESKTUPOBAHNE PACCMATPUBAETCS KaK KOMIUIEKC BOTIPOCOB:

a) CHUHTE3 KOHCTPYKIINH - UHTEPAKTUBHAS ONITHUMU3AIIHS - JOKYMCHTAIIHS

b) KOppEeKTHUPOBKA pelieHNH - BepUPUKAIHSI - CePTHHUKAIIHSL

C) MPOCKTHPOBAHKE - U3TOTOBJICHHE - KOHTPOJIb

35) Tononoruueckoe NPOEKTUPOBAHUE BKIIOUAET TpU (POPMaTM30BAHHBIX B3aMOCBSI3aHHBIX 33/1a-
qH:

a) pa3OueHue - pa3MeIeHNe - TPACCUPOBKA

b) cxema - KOMITOHOBKA - TPACCHUPOBKA

C) TEOpHS - KPUTEPUH - 33]1a41

36) Ha kakom stane npoektupoBanus POC HeoOXoauMo penieHne 3a1a4i ONTUMU3AINH TPOBO/I -
HEIX ¥ IEYaTHBIX COSIUHEHUN?

a) QyHKIMOHAEHOE MMPOCKTUPOBAHUE

b) CHCTEMOTEXHUYECKOE MPOEKTUPOBAHUE

C) TeXHOJIOTHYeCKast MOATOTOBKA MMPOU3BOJICTBA

d) KOHCTPYKTOPCKOE MPOSKTUPOBAHUE

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

a) TEXHOJIOTHMYeCcKast MOATOTOBKA MTPOU3BOJICTBA

b) CHCTEMOTEXHUYECKOE MPOEKTUPOBAHUE

¢) pyHKIIMOHATEHOE MPOCKTUPOBAHUE

d) KOHCTPYKTOPCKOE MPOSKTUPOBAHUE

38) Ha xakoii cragum ocymiecTBisieTcs pa3padOTKa MaTeMaTHYECKOW MOIETH JUIS YIpPaBJICHUS
TEXHOJIOTUYECKUM MPOLIECCOM IIPHU TpoeKkTupoBaHuu POC?

a) TEXHOJIOTHS M3TOTOBJICHUS U UCTIBITAHUS CITIPOCKTUPOBAHHOTO 00BEKTa (OMBITHOTO 00pa3iia win
MapTHH ), BHECEHUS KOPPEKIHH (ITPU HEOOXOMUMOCTH)
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b) pabounii mpoexT

C) HAy4YHO-HUCCIIeI0BaTeIbCKast paboTa

d) TexHMYeCKuil TPOeKT

€) TeXHUYECKOE 3aJIlaHne Ha TPOCKTUPYEMBIN OOBEKT

39) Ha kakoii craguu BbIJAETCSI OKOHUATENbHAs! KOHCTPYKTOPCKasl JOKYMEHTAIMS IPU IPOEKTUPO-
Banuu POC?

a) TEXHUYECKHUI MPOEKT

b) paGounii mpoexT

C) TEXHOJIOTHsI U3TOTOBJICHHUS ¥ UCIIBITAHUS CIIPOEKTUPOBAHHOTO 00BEKTA (OMBITHOTO 00pa3iia Win
MapTHH ), BHECEHUS KOPPEKIHH (ITPU HEOOXOMUMOCTH)

d) TexHMueckoe 3a/1aHue Ha IPOCKTUPYEMBIH OOBEKT

€) Hay49HO-HCCIIeI0BaTeIbCKast paboTa

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

a) TEXHUYECKOE 3aJIlaHNe Ha TPOCKTUPYEMBIN OOBEKT

b) paGounii mpoexT

C) TEXHUYECKHH MPOEKT

d) TexHOIOTHS U3TOTOBJIECHHS U UCTIBITAHUS CIIPOEKTUPOBAHHOTO OOBEKTA (OMBITHOTO 00pa3ia Win
MapTHH ), BHECEHUS KOPPEKIHMH (ITPU HEOOXOMUMOCTH)

€) Hay4HO-HCCIIeIoBaTeIbCcKast pabora

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

a) (QyHKIIMOHATBHOE POSKTUPOBAHUE

b) CHCTEMOTEXHUYECKOE MMPOSKTUPOBAHUE

C) TEXHOJIOTMYECKasl MOATOTOBKA MPOU3BOICTBA

d) KOHCTPYKTOPCKOE MPOSKTUPOBAHUE

42) Ha kakoii craguu npoektupoBaruss POC HeoOXoauMO MpoBeNeHUE HAYYHO-HUCCIIECI0BATENb-
CKHX paboT?

a) 3CKU3HOE ITPOEKTHPOBAHNE

b) npeaBapuTEeIbHOE MPOSKTUPOBAHUE

C) TEXHUYECKOE MPOEKTUPOBAHNE

43) Ha kaxoii craguu poektupoBanusi POC co3paérest sKkcnepruMeHTaIbHBIN 00pa3el] MPOeKTHPY -
eMoro uzaenus’?

a) TEXHHUYECKOE NMPOCKTHUPOBAHHE

b) SCKH3HOE POEKTUPOBAHHUE

C) MpeBAPUTENIbHOE MPOSKTUPOBAHHE

44) Ha kakoii ctaguu npoektuposanus POC BO3M0OXXKHO MaKCHMalabHOE UCIOIb30BAHUE KOMIIBIO-
Tepa?

a) MpeaBapUTEIbHOE POSKTUPOBAaHHE

b) 3cKU3HOE MTPOCKTUPOBAHKE

C) TEXHUYECKOE MPOEKTUPOBAHNE

45) Pa3paborana JOKyMEHTAIMS JJI MPOSKTUPOBAHUS TEXHOJIOTHYECKOro Mapiipyra. K kakoi cu-
CTeM€ OTHOCHUTCS TOJIydeHHast JOKYMEHTaIus?

a) PDM-cucrema (ympaBieHue TPOSKTHBIMH JJTAHHBIMH )

b) SCM-cucrema (ynpaBieHUE ETTOYKAMH MTOCTABOK )

¢) CAE-cucrema (¢pyHKITMOHAIBHOE MMPOSKTHPOBAHUE)

d) CAD-cucrema (KOHCTPYKTOPCKOE IPOSKTHPOBAHUE )

¢) CAM-cucrema (TEXHOJIOTHYECKAS MTOATOTOBKA MPOU3BOICTBA)

46) Pemaercs 3a1a4a KOMIIOHOBKY 3JIEKTPUUECKOM cxeMbl. IIpn 3TOM KOMIIOHOBKA OCYIIECTBIISIET -
cs "CHU3Y-BBepX ', T.€. MPOU3BOIUTCS OOBEAMHEHUE JIEMEHTOB KaK/IOTO CJICTYIOIIETO YPOBHS U3 3JIEMEH-
TOB Oosiee HU3KOTO ypoBHs. Kakoii MeTon HE0OX0quM JJIst TaKOro nepexona?

a) arperupoBaHue

b) abcTpakuus

C) IEKOMIIO3UIIUS

47) DnexTpomMarHuTHasi COBMECTUMOCTD - ITO:

a) crocoOHOCTH anmaparypbl He CO3/1aBaTh HE TOMYCTUMBIX IIOMEX APYTUM YyCTPOUCTBaM
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b) cocoOHOCTh anmaparypsl yBeIUYHWBaTh YyBCTBUTEIBHOCTh NMPHU BO3ACHCTBUU PA3IHUYHBIX I10-
neu

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

14.1.2. TemsI J0K1210B

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

Opranuzanus npoexktuposanus POC ¢ nomouisro UT

Cucremublii noxxon k npoekruposanuto POC ¢ ucnonb3zoBaHueM HH(GOPMAITMOHHBIX TEXHOJIOTUN

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

Cranuu pa3pabOTKH KOHCTPYKTOPCKOM TOKYMEHTAIIUU TIPH MPOSKTUPOBaHUH ¢ TTomotsio UT

KommuiekcHble MHTEIIeKTyalnbHble (MHTerpupoBanHbie) CAITP

[TepcrieKTHUBBI pa3BUTHS ABTOMATU3UPOBAHHOTO MPOEKTUPOBAHMUS

CpaBHMTENBHBIN 0030p OCHOBHBIX XapaKTEPUCTUK Pa3IMYHBIX TUIIOB COBPEMEHHBIX TEXHUYECKUX
CpelCTB

CAIIP TemnoBsIX U 371€KTPOMArHUTHBIX Pacu€TOB

BosmoknocT u ocodbeHHocTu uHTepdericon paznnyunbix CAIIP

Oco0eHHOCTH IPOEKTUPOBAHUS MEYATHBIX Y3JI0B ¢ moMorso UT

Nndopmarmonnsie texnonoruu (MUT) B nmpodeccronanbHON AESITEILHOCTH MHXKEHEPa-MPOEKTH-
posuka POC.

Opranu3zanus npoexktuposanus POC ¢ nomouisio UT

CucteMHbIi oaxox K nmpoextuposanuto POC ¢ ucnonp3oBaHreM HH(YOPMAIIMOHHBIX TEXHOJIOT M

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

Cranuu pa3paboTKH KOHCTPYKTOPCKOW JOKYMEHTAIMU IPU MPOEKTUPOBAaHUM ¢ ToMolbio UT

KomMriekcHble MHTEIIEKTYallbHbIe (MHTerpupoBaHHbie) CAIIP

ITepcrieKTHBBI pa3BUTHS ABTOMATU3UPOBAHHOTO IPOEKTUPOBAHMUS

CpaBHUTENBHBII 0030p OCHOBHBIX XapaKTEPUCTUK Pa3IMYHBIX TUIIOB COBPEMEHHBIX TEXHHUUECKHUX
CpelcTB

CAIIP TennoBbIX U 371€KTPOMArHUTHBIX PacuéTOB

BosmoxnocTH 1 ocobenHocTu nHTepdericon paznuyabix CAIIP

Oco0eHHOCTH MTPOEKTUPOBAHUS [TEYATHBIX Y3JI0B € nomouisio UT

14.1.3. Tembl OIPOCOB HA 3aHATHUAX

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

Nundopmarmonnsie texnonoruu (MT) B nmpodeccronanbHON AESITETLHOCTH MHXKEHEPa-IMPOEKTH-
posuiuka POC.

Tepmunbl 1 OHATHA, UcoJb3yeMble nipu UT npoexktupoBannu POC

Opranuzanus npoektupoanusi POC ¢ nomonrsio UT.

CucteMHbIH oaxo/ K mpoekTupoBannio POC ¢ ucnoib30BaHreM HHPOPMAIIMOHHBIX TEXHOJIOTHH.

HNudopmanuonnsie CALS—texnonornu nojepxku POC Ha Bcex Tamnax KM3HEHHOTO [UKJIA.

Cragun pa3paboTKu KOHCTPYKTOPCKOW JOKYMEHTAIMH MIPU MPOSKTUPOBaHUH ¢ romotibio UT

Pons UT B mpouecce co3nanust POC. YpoBHHM NPOEKTUPOBAHUS — CUCTEMHBIN, ()YHKIIMOHAIbHBIH,
KOHCTPYKTOPCKUM, TEXHOJOTMYECKU. THIIOBBIE MPOEKTHBIE Mpoueaypbl Hpu mpoekthupoBaHuun POC.
O606meénnas meroauka npoektupoBanus POC ¢ npumenennem UT. Unpopmanmonnas Moienb MpoeKTa,
6a3b1 nanubix (B/I), cucremsr ynpasienus 6azamu ganHbeix (CYB]), pacnpenenénnsie bJ[. CpaBHuTEH-
HBII 0030p OCHOBHBIX XapaKTEPUCTHUK PA3IMYHBIX THIIOB COBPEMEHHBIX TEXHHUYECKUX cpenacTB. Konmer-
IS aBTOMAaTU3UPOBaHHOTO pabodero mecta (APM) npoektuposuinka POC na 6aze [1K. 3amgaun ympasie-
HUS U ONTUMHU3ALMH, METOAbI UX PEUICHUSI.

OCHOBHBIE TIPUHIUIBI CO3/IaHUS 3CKU30B U TBEPAOTEIbHBIX Mojesel neraneit u coopox POC.
Oco0eHHOCTH TIPOSKTUPOBAHUS JTUTHIX, BEITOUCHHBIX JeTaJIel U JeTaneil u3 mmucroporo meramia. Cosna-
HUE yepTexel aeraneit u coOopok. MeTronnka NpoeKTUPOBAHUS JIEKTPOHHBIX OJIOKOB C UCIIOJIB30BAaHUEM
CAIIP Solid Works. [IpoextiupoBaHue 31eKTpOXIyTOB. TemoBble U AEKTPOMarHUTHbIE pacyéTbl. CBA3b
¢ npyrumu CAIIP. OcobenHocTu TpéxmepHoro npoektupoBanus y3iioB u aAetaneit POC B CAIIP Kommac
u NUuBepTtop.

Oco0eHHOCTH POEKTUPOBAHUS MEYaTHBIX Y3JI0B ¢ oMolnbio UT. BoaMokHOCTH 1 0COOEHHOCTH
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untepdeiicoB paznuunbsix CAIIP. MeTonuka npoeKTHpOBaHUs TEYaTHBIX y3JI0B B KoMIIeKCHbIX CAIIP P-
CAD, Altium Designer, OrCAD, DipTrace u np. Opranm3zanus u Benenue oudmmorek OP3. Co3manne
YCIIOBHBIX Tpaduueckux oboznauennit PO, yctanHoBka OPD Ha meyarHble mIaTel U pa3paboTka mocaaoy-
HbIX MecT OPD. Co3nanune kommoneHToB POC. PazpaboTka cxem 3IeKTpUUYECKUX MPUHIUITHATBHBIX. [{na-
noroBoe pazmernienue JP3. J[uanorosas U aBToMaruyeckas TpaCCUPOBKAa MPOBOJAHMKOB MEYATHBIX ILIAT.
Cs3b ¢ apyrumu CAIIP.

Kommniekc TPuAHA, (noacucremsr «K ACOHUKA-T») nns mogenupoBanus Ha [IK cranmonapHbix
U HECTAllMOHAPHBIX TEIUIOBBIX IMPOLIECCOB, MPOTEKAIMUX B KOHCTPYKUUAX POC (cToeuHble KOHCTPYK-
1IUU, OJIOKK C PETYSIPHON U HEPEeryIsIpHOW CTPYKTYpamH, NEUaTHBIE Y37Ibl, (YHKIIMOHAIBHbBIE SYCHKH,
mukpocOopkn). Kommneke ACOHUKA-K nnst ynpapieHuss HanéKHOCTBIO M3ACIUNA HAa paHHUX 3Tarax
MIPOCKTUPOBAHMSI, U3TOTOBJICHHMSI, IKCIUTyaTallud U YTWIU3ALMKU. YHUBEpcalbHasi MporpaMMHasi CUCTEMaA
KOHEYHO-3JIeMeHTHOrO aHain3a ANSYS niisa penieHus: TMHEHHBIX U HEIMHEHHBIX CTAallMOHAPHBIX U HE-
CTAI[MOHAPHBIX MPOCTPAHCTBEHHBIX 3a/1a4 MEXaHUKW KOHCTPYKIIMH, 3a/1a4 TeIUIONepeaayn U TerIooome-
Ha, JJIEKTPOJAUHAMUKHU

Oco0eHHOCTH aBTOMAaTH3UPOBAHHOTO 0(POPMIICHHUSI KOHCTPYKTOpCKOi jokyMeHTanmuu POC B cooT-
BercTBuH ¢ ECKJ]

Knaccudukanus 3agay npoekTHpoBaHusi, ux ¢opmanuzanus. Marematnueckue monenu (MM)
POC. Dtanbl pa3BuTHs U KpaTKask XapakTepUCTHKa COBpeMeHHOro coctosinug CAIIP pannosneKTpoHHbBIX
CPEJICTB, CUCTEM U KOMILIEKCOB. KoMIulekcHbIe HHTEIeKTyanbHble (MHTErpupoBanHblie) CAIIP. Cneuna-
nusupoBanHbie CAIIP miist co3ganus cxem dJIEKTPUUYSCKUX MPUHITUIHATBHBIX, MOJCIMPOBAHUS UX pado-
ThI, TIPOCKTUPOBAHUS TMEYATHBIX IUIAT, pa3MelIeHHs] UPPOBOIM ANEKTPUUIECKONH CXEMBI B YCTPOHCTBaX
I[IJINC. [lepcnieKTUBBI pa3BUTHS aBTOMaTU3UPOBAHHOTO TIPOECKTUPOBAHHS.

Knaccugukanus nectaOunn3upyonmx GakTopoB BHEITHEH Cpebl.

Brnusane knmumatndeckux (axropoB Ha POC, Bo3melicTBHE Ha AIEMEHTHYIO 0a3zy TeMmIiepaTyphl,
BJIAKHOCTH, aTMOC(HEPHOTO JaBJICHUs, MOPCKUX cojieil B aTMocdepe. Bo3neiicTBue nmecka U mbUIH, COM-
HEYHOU paauaiuu, ononorndeckux paxrtopoB. OcHOBHBIE criocoObl 3amuThl POC 0T BO3IEUCTBUS KITH-
MaTU4ecknx (HakTOPOB OKpYyKarouiei cpensl. BoiOop MarepuanaoB M MOKPHITUHA MPHU NMPOESKTUPOBAHUU
POC.

O6mas xapakrepuctika Terwiooomena B POC. 3akoHbI TEIIONPOBOJHOCTH, KOHBEKIIMU U U3JTyYe-
HUS, CJIOKHBIN TerutooOMeH. OCHOBBI 00eCTIeUeHHS JOIMYCTUMBIX TEIJIOBBIX peskumoB POC.

Bubpanuu, ynapsl, TMHEHHbBIE Ieperpy3Ku, KOMIUIEKCHBIE MeXaHHUeCKue Bo3eicTBUS. OCHOBHBIC
Croco0bI 3amuThl KOHCTPYKIUH POC 0T MeXaHUYECKUX BO3JICHCTBUA.

[Tapa3uTHble 3NEKTPUUECKUE CBSI3U, HABOJKU, HETIPETHAMEPEHHbIE TTIOMEXHU B KOHCTpYKIusax POC.
KoncrpyupoBanue

POC ¢ yuetom obecrieueHHs 3IeKTPOMarHUTHOM COBMECTUMOCTH.

Bo3szaeiicTBre HOHU3UPYIONIMX U3TYYEHUA HAa MaTEpHUabl U 3JIeMeHThl KOHCTpYKuu POC. OcHOB-
HbI€ MPUHLUIBI KOHCTpyUpoBaHust POC, CTOMKNX K HOHU3UPYIOLIUM U3ITYYCHUSIM.

Buabl TexHonoruueckux mporeccoB. TexHonormyeckue mnpounecchl U kadectBo POC. OcHOBBI
MIPOCKTUPOBAHUS

TEXHOJIOTUYECKUX IPOLECCOB. TUMOBBIE TEXHOJIOTMYECKUE MPOLECCH U3TOTOBJIEHUS KOHCTPYKTH -
BoB POC.

[IporpeccuBHbIe MeTOABI 00paOOTKH U (HopMOOoOpa3oBaHus. ba3oBbie TEXHOJOTHUECKUE MPOIIEC-
cel B mpousBojctee POC.

14.1.4. Bompochbl Ha CaMONIOATOTOBKY
. Urto Takoe npoexTrpoBaHue? [Ipumepbl NpOEKTHBIX MPOLETYP U MAPIIPYTOB MPOEKTUPOBAHUSI.
. OcHoBuble Buabl obecnieuenust CAIIP.
. [IpyHIMIIBI TOCTPOCHHUS FNEKTPUUECKUX, MEXAHUYECKUX U TEIUI0BbIX Mojeneit POC.
. OcHOBHBIE IOJXOBI K aBTOMATH3aLMH 3a/1a4 CTPYKTYPHOI'O CUHTE3A.
. MeToapl perieHys 3a/1a4 napaMeTpuueckoro CHHTE3a
. OcHOBBI aBTOMaTHU3alMK PELICHUS 3a/1a4 aHAJIA3A.
. 3a/1a4y ¥ TUIIOBbIE MPOEKTHBIE MPOIIETYPhI 3Talla CXeMOTEXHUYECKOTO IIPOEKTUPOBAHUSI.
. Onums 3IEKTPOHHONW MOJZIENH OT YEPTEXaA, JOCTOMHCTBA U HEOCTATKH
. CpaBHeHnue Bo3moxHocTel 3D-npoektupoBanus u 2D-uepyueHus
0. OcHOBHBIE IPUHLIUIIBI CHCTEMHOTO MOJIX0/1a K IpoekTupoBanuto POC
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11. ®akropsl BHEIIHEH cpelbl U UX JecTaOUIM3Upyolee BIUsHUE Ha napameTpbl POC

12. Metoap! 3amutbl POC 0T BO3IeHCTBHS KITMMAaTHUECKUX (PaKTOPOB OKPYIKAIOIIEH CPEIbI

13. BnusiHue KIMMaTHYECKUX (PaKTOPOB HA KOHCTPYKLIUIO

14. 3anuTa anmaparypsl OT BO3/IEUCTBUS BIAXKHOCTHU U TTBUTH

15. 3amura POC oT MexaHU4YeCKUX BO3IEUCTBUI

16. 3anuTa anmaparypsl OT BO3IEUCTBUS MIOMEX

17. Bo3nelicTBre HOHU3UPYIOIIUX M3TydeHU Ha POC 1 3amuTa oT u3i1y4eHui

18. Dranbl npoekTupoBaHusi KOHCTPYKUHM POC npu MCHoIb30BaHUM CUCTEM aBTOMATHU3MPOBAH-
HOTO ITPOEKTUPOBAHMUS

19. bazoBbie TeXHOIOTUYECKHUE TPOIECCHl B Tpon3BoacTBe POC 1 3Tarsl ux pa3padoTku

20. DproHOMHYECKUE U ICTETUYECKHE TPEOOBAaHUS K PaJIMO3TICKTPOHHBIM CUCTEMaM

21. IIpoexTupoBanHue nMevaTHBIX y3510B B Altium Designer

22. Bo16op u aHanu3 3J1€MEHTHOH 0a3bl

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

24. JIocTOMHCTBA aCCOLIMATUBHOW CBSI3M MEXy NMPUHIMIHNAIBHON 3JIEKTPUUECKOM CXEMOHM U pe-
JTAKTOPOM INE€YATHBIX IJ1aT

25. OCHOBBI 1MAJI0rOBOTO pa3MELICHMs AIEKTPOPaTUOITIEMEHTOB

26. OcOOCHHOCTH TUAJIOTOBOM M aBTOMAaTHYECKON TPACCHUPOBKHU

27. OdopmiieHrEe KOHCTPYKTOPCKO-TEXHOJIOTHYECKONU JOKYMEHTAITNH

14.1.5. Tembl KOHTPOJILHBIX padoT

KontposnbHnas padora Nel. Beinonnenue uepresxeit komnonentos POC

Pa3zpaboTka a5meMeHTHOM Oa3bl

1. B cpene Altium Designer pa3paborare YI'O u Tomonornyeckoe mocagoqHoe MECTO JUIsl KOH-
nencaropa K73-17 2.2 mx® 63 B (5%) 0XK0.461.104 TY. Bxitounts pazpaboTKy B cocTaB OMOIMOTEKU
«YuebHast OMOIOTEKA.

2. B cpene Altium Designer pazpabotats 4 cexuuu YI'O u Tonosjoruueckoe mocaouHoe MECTO
it Mukpocxemsl KS11ITY?2 . Bximtounts pa3paboTky B cocTaB OMOIMOTEKH «YuyeOHast OnbauoTexay.

3. B cpene Altium Designer pa3padorats YI'O u TOmonorndaeckoe mocajgoqHoe MECTO IJisi HHIYK-
tuBHOCTH EC24-150K (www.platan.ru/pdf/ec148.pdf). Bxmtounts pa3paboTKy B cocTaB OMOIMOTEKH
«YueOHas OubIMOTEKAY.

4. B cpene Altium Designer pa3paborats YI'O 1 Tomomorndeckoe mocaioqHoe MECTO ISl pe3u-
cropa C2-33 0.125 Bt 1% QC400101.SU0005-89. Bxitounts pa3paboTKy B cocTaB OMOIMOTEKH «Yuel-
Hasi OMOIHOTEeKaY.

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

6. B cpene Altium Designer pa3pabortars YI'O u TOmosoruueckoe nocajgoqyHoe MecTo JUIsl KIeMM -
Huka X977T10 (www.chipindustry.ru/library/DOC000054719.pdf). Bxitounts pa3paboTKy B cocTaB O0n0-
THOTEKH «YueOHast Onbmmorekay.

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

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

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

10. B cpene SolidWorks paspaborare TpéxmepHyro Moaenb konaeHcatopa K73-17 2.2mx®d 63B
(5%) 0XK0.461.104 TY. Pa3pabotky noaxiounTs kak PCB3D monens k coorBercTByromemy YIO.

11. B cpene SolidWorks pazpaborats TpéxmepHyto Mmoaenb Mukpocxembl K133JIA6 6K0.348.086-
01 TY. Pa3pabotky nogxmounts kak PCB3D monens k cootBercTByromemy YI'O.
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12. B cpene SolidWorks pa3pabotate TpéxmepHyio Moxenb HHAyKTuBHOocTH EC24-150K
(www.platan.ru/pdf/ec148.pdf). Pazpaborky moaxmounts kak PCB3D monmens kK COOTBETCTBYMOIIEMY
YTIO.

13. B cpene SolidWorks pa3paGotatrh TpéxmepHyto wmomenb auoma MBRSI120T3
(www.onsemi.com/pub/Collatera/MBRS120T3-D.pdf). Pa3pabotky noaxmounts kak PCB3D monens k
cooTBeTcTBYONIEMy YI'O.

14. B cpene SolidWorks pa3pabortate TpéxmepHyio Moaenb pa3zbéma nurtanus PWL-02M
(www.platan.ru/pdf/ec275.pdf). Pa3paborky moaxmounts kak PCB3D monmens kK COOTBETCTBYROIIEMY
YTIO.

15. B cpene SolidWorks paszpabortate TpéxmepHyro mozaenp umm-pesuctopa RC 0805 103 J
(www.eximer.net/products/electron/passive element/rezistors/chip/import/import 1584.html?Page=1).
Pazpabotky noaxmounts kak PCB3D Mozaens k cootBeTcTByromemy YTO.

KonTponbsHas padora Ne2. OGecnieuenne kauecTBa, HAAEKHOCTH U onTuMu3anus POC

l. «I'opstyast CBsI3b» MEXKAY OTIACIBHBIMU YACTSAMHU MPOEKTA. 3arpy3uTh MPOEKT, BXOIAIIUNA B
KoMIUIeKT mpumepoB Altium Designer: X:\Program Files\Altium Designer 6\Examples\References
Designs\Ethernet Nanoboard Add-On\. OTKpbITh ABa JOKYMEHTA, BXOSIIHNE B TIPOCKT:

- phy.schdoc — anexrpuueckas cxema;

- phy.pcbdoc — nmeuaTHas ruiara.

a) Haiitu B snekTpudeckoit cxeme koHneHcarop C5 (Edit/Find Text). Mcnomnb3ys moouepénHo Tpu
KOMaHIbl TIepeKpEcTHBIX cchUTOK (komaHabl Tools/Select PCB Components; Tools/Cross Select Mode;
Tools/Cross Probe), 00HapyUTh TpeMs pa3HbIMH CIIOCOOaMH MECTOTOJIOXKEeHHEe KoHieHcaTopa C5 Ha me-
YaTHOM IJ1aTe.

0) Haiftu Ha meuatHoil 1utate konneHcatop C4 (manens PCB). HMcnonb3ys moouepénHo aBe Ko-
MaHbI TIEpeKPECTHBIX cCchUTOK (KoMaHAbl Tools/Cross Select Mode; Tools/Cross Probe), Bxinaaka ECO
Generation. Beixmounts omuuio Push Component Designator Changes to Annotation File. OGparHas
cuaxponmzarus. Komanga Design/Update Schematic. Knonka Execute Changes. Yoemuthcsi, uTo Ha
AIIEKTPUIECKOHN cXxeMe MO3UIIMOHHOe 0003HaueHne MukpocxeMsl Ul n3menunocs Ha DD1.

2. CuHXpOHHU3AIMS DJIEKTPUUYECKON CXEMbI M MedaTHOW IiaTel. CKOMUPOBAaTh B CBOIO pabodyio
nanky npoekt X:\Program Files\Altium Designer 6\Examples\References Designs\Ethernet Nanoboard
Add-On\. KomupoBanwue Tpedyercs, 4ToObI CIIy4aifHO HE TIOBPEIUTh UCXOMHBIE (alibl. 3arpy3uTh MPOCKT
PHY PrjPCB. OTKpbITh ABa JOKYMEHTA, BXOASIINE B TIPOCKT:

- phy.schdoc — anexTpudeckas cxema,

- phy.pcbdoc — neuarnas mara.

a) IpsiMasi CHHXpOHU3AIIHS.

Ha snektpuueckoii cxeme HalTu U ynanuTh koHjaeHcaTop C3. YCTaHOBUTH MOPSJOK CIIEAOBAaHUS
MO3UIIMOHHBIX 00o3HaueHnit JPU «cBepxy BHH3, cieBa HanmpaBo». Komanma Tools/Annotate Schematic.
Order of Processing = Down Then Across. [IpuHyuTensHO paccTaBUTh MO3UIIMOHHBIE 0003HAYECHHUS 110
HoBomy mnpaBmwiry. Komanga Tools/Force All Schematic. Tlpsmas cunxponmszanusa. Komanma
Design/Update PCB. Knonka Execute Changes. Y0enutbcs, 4To Ha Ie4aTHOHN IUIaTe MPOU3O0LUIA U3MEHE -
Hus: yaanéH konaeHcatop C3; mo-HOBOMY paccTaBieHbl MO3UIIMOHHbBIE 0003HaueHus. [luknnueckoe npu-
Mmenenne koManasl Edit/Undo; Edit/Redo.

0) oOpaTHasi CHHXPOHH3AITHSI.

Ha neuarnoit mnare Hailtu Mukpocxemy Ul. IlpucBouTh MHMKpOCXEME HOBOE IO3MLIIOHHOE
o6o3znauenne DD1. COpocuth ommuio BHECEHUS W3MEHEHHI depe3 Annotation-daitn. Komanma Pro-
ject/Project Options. Bxmanka ECO Generation. Beikmounts ommuto Push Component Designator
Changes to Annotation File. O6parnas cuaxponuzanus. Komanga Design/Update Schematic. Kromka
Execute Changes. Y0enuTbcst, 4T0 Ha 3JIEKTPUUYECKOM CXeMe MO3MLIMOHHOE 0003HAYEHHWE MUKPOCXEMBI
Ul uzmennniocs Ha DD1.

3. Hasnauenue mocafouHbIXx MecT sieMeHTaM. CKOImuMpoBaTh B CBOIO pabodyi0 Mamky MPOEKT
X:\Program Files\Altium Designer 6\Examples\References Designs\Videomultiplexer\. Kormmposanue
TpeOyercs, 4TOOBI  CAy4alHO HE  TOBpPEIUTh  HUCXOAHBIE  (Qailmbl.  3arpy3suTb  HPOEKT
PCB_VideoMux.PrjPCB. OTKpsITh TpH JOKYMEHTA, BXOJSIIUE B TIPOCKT:

- PCB_DecoderA.schdoc — snekTpudeckas cxema kaHana A;

- PCB_DecoderA.schdoc — anextpudeckas cxema kaHaia B;
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- VideoMuxBoard.pcbdoc — neuatnas miara.

TpebyeTcst 3aMmeHUTH Tomojorndeckoe nocagouHoe mecto QC49/SMD muist nByX KBapIieBBIX pe30-
HatopoB X1 m X2 Ha tononoruudeckoe nocanouHoe mecto MCCTD. Ksapuesbie pesonatopsl X1 u X2
HAXOJISITCS B DJIEKTPUUECKHUX CXeMax KaHaja A u xaHana B, cootBeTcTBeHHO. Tomonoruueckue nocaiou-
HbIE MECTa HaXOAATCS B OAKIIOUEHHON K poekTy Oubmoteke PCB_Footprints.PcbLib.

B pemakTope meuaTHBIX TUIAT YAAIUTh Bee mevatHbie nmpoBoaHuku. Komanma Tools/Un-Route/All.
VYrnanute Bce moauronsl (3xpanusie ciaoun). Komanmga Tools/Polygon Pours/Shelve 86 Polygons. Haiitu u
BBIJICTIUTh TOMOJIOTHYECKOE MOCAJ0YHOE MECTO KBapueBoro pe3onaropa X1. Illeayok npaBoi kiiaBuien
MmbilH, BeIOOp myHkTa Find Similar Objects. B nuanoroBom oxHe B ctpoke Footprint BeIOpats Same.
Knomnka Apply. Yoenutscst B nmpaBuwibHOCcTH BbiOOpa. KHomka OK. B manenu PCB Inspector B cTpoke
Footprint «Bpy4Hy10» HanucaTh Ha3BaHWE HOBOTO TOMOJOrHUecKoro nocagoynoro mecta MCCTD, nocie
yero Haxxkatb Ha Enter. 3akpbITh nanennb. CHATH BBIJEICHUE.

C nomomursio komanasl Tools/Cross Select Mode mpoBepuTh B3aMMHOE COOTBETCTBHE KBapLIEBBIX
PE30HATOPOB Ha CXEME U Ha IjaTe.

4. ITpocMOTp M OOHOBIICHHE CBS3EH MEXIy 3JIEMEHTaMH CXEMBbI M Ie4aTHOH Tuiathl. CKOMupoBaTh
B CBOWO pabouyro manky mpoekT X:\Program Files\Altium Designer 6\Examples\Signal
Integrity\Differential Pair\. KonupoBanue tpeOyetcsi, 4To0bI CilydaifHO HE MOBPEIUTH UCXOJHbIE (Hailiibl.
3arpy3uth npoekT DifferentialPair.PrjPCB. OTkpbITh 1Ba TOKyMEHTA, BXOASAIINE B MMPOCKT:

- DifferentialPair.schdoc — anexkrpuueckas cxema;

- DifferentialPair.pcbdoc — meuaTHas ruiara.

TpeOyetcs 3ameHuTsh 1Ba pesuctopa R3 u R7 Ha n1Ba kongencaropa émkocteio 100 nd. YenoBHble
rpaduyueckre 0603HaYCHNS KOHAEHCATOPOB M X TOMOJIOIMYECKHE MOCAJOYHbIE MECTa HAXO/SATCS B CTaH -
naptHoi oubmmoreke Miscellaneous Devices.IntLib.

B penakrope cxem HailTh M yganuTh aBa pe3ucrtopa R3 m R7. B manenu Libraries moaxirounTh
oubmotexy X:\Altium Designer\Library\Miscellaneous Devices.IntLib. B ykazanHoli Oubmmuoreke HallTH
koHaeHcatop Cap Semi u pa3MecTUTh JIBa SK3EMIUIIpA HA MECTE OBIBIIMX PE3UCTOPOB. YKa3aTh MO3MIIH -
onnbie o0o3HaueHust C1 u C2. [ToncoeMHUTh KOHTAKThl KOHJIEHCATOPOB K ABYM TOPU30HTAIBHBIM IMPO-
BOJIHUKaM.

B penakrope medaTHBIX IJIaT HAUTH U yOATUTH TOMOJOTHYECKUE TTOCATOUYHBIE MECTa PE3UCTOPOB
R3 u R7. C nomompto komauser Place/Component Haiiti B 6nbnroreke Miscellaneous Devices.IntLib To-
nojiorunyeckoe nocagouHoe mecto C1206 mis koHAeHCaTopa. YKa3aTh MO3UIMOHHOE oOo3HaueHue Cl.
PasmecTuTh ABa 3K3eMIUIApa TOMOJOTHYECKOrO MOCATOYHOTO MECTa KOHJEHCATopa COTNIACHO PHCYHKA,
MIPUBEIEHHOTO HUXKE.

C nomometo komanabl Project/Component Links BeImomHUTH B3auMOCBs3b YI'O u mocamouHbIxX
MecT. BbIIenuTh B JIEBOM U CpEeIHEM CIHCKE MO3ULMOHHBIE 0003HaYeHns C1 U HakaTh Ha KHOTKY > JJis
nepeMeIleHus B TPaBblii CIIMCOK. AHAJIOTUYHO CIPYNIIUPOBAaTh MO3UIIMOHHBIE 0003HaueHust C2. Knonka
Perform Update. B penaktope cxem BBITIOTHUTH NMpsiMyto cuHXporm3ainto Design/Update. B nnamorosom
okHe Haxarh Ha KHoOmNKy Execute Changes. Ecnu B penakrope me4yaTHbIX IUIaT MO-MPEXKHEMY OCTaJIOCh
3enéHoe BBIJENIEHUE, TO ClIeayeT pa3BepHyTh Ha 180" Tomojoruveckue nocaouHble MeCTa KOHAEHCaTO-
pOB.

C nomomnisio koMauael Tools/Cross Select Mode npoBepuTh B3aMHOE COOTBETCTBUE KOH/ICHCATO-
POB Ha CX€M€ U Ha IuIare.

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

6. OCcoOEHHOCTH TOIOJIOTUYECKHX IPOEKTOB C HCIOJIB30BAaHHMEM MHOTOBBIBOJIHBIX IUIAHAPHBIX
OPH.

Jns cnpaBku. Fanout (¢haHAyT) — KOPOTKHIA OTPE30K MPOBOJHHUKA C MEPEXOAHBIM OTBEPCTHEM HA
KOHIIE, IPeJHa3HAUYEHHBIN I YIPOIIEHUS aBTOMaTUYECKOW TPACCUPOBKM KOMIIOHEHTOB C IJIaHAPHBIMU
BBIBOZIaMU. AHAJIOTHYEH TepMHURY stringer (cTpunrep). OOBIYHO MpOrpaMMa aBTOMATHUECKONW TPACCUPOB-
KU CAMOCTOSTEIbHO TEHEPUPYET CTPUHTEPHI ISl BCEX TUIAaHAPHBIX KOHTAKTHBIX IUIOUIAI0K Ha HAYaJIbHBIX
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JTanax TPaCCUPOBKH, a MOCTIE €€ 3aBEPLICHUS yAAIseT JIUITHUE TIePEXOAHbIE OTBEPCTHSI.
CkommpoBaTh B CBOIWO pabouyro mamky mnpoekt X:\Program Files\Altium Designer
6\Examples\PCB Auto-Routing\. KonupoBanue tpeOyeTcs, 4ToObI cly4ailHO HE MOBPEAUTH MCXOIHBIC
¢aiiner. 3arpy3uth npoekt PCB  Auto-Routing.PrjPCB. OTKpbITh AOKYMEHT, BXOASIIUA B TPOEKT
BOARD 3.PcbDoc. 3ameTum, 4T0 Ha MeYaTHOMN IJIaT€ BCE MUKPOCXEMBI C TUIAHAPHBIMU BBIBOJIAMH.

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

Haiit 1 BBIIETUTh MUKPOCXEMY C TTO3UIIMOHHBIM 0003HaueHneM U4. Illemuok npaBoii KiiaBuIiei
MBI M BBIOOP B KOHTEKCTHOM MeHI0 Component Actions/Fanout Component. B auanoroBom oxHe
Fanout Options ocTaBuTh BCce onmu 0e3 n3MeHeHus. MccmeaoBars mMorydYeHHbIA pe3yIIbTar.

C nomomursio komanasl Design/Rules n3MeHUTh npaBuia MPOSKTHPOBAHUS B OTHOIICHUH T'eHepa-
A CTPUHTEpPOB. B nepeBe mpoekTtupoBaHusi cieBa BbIOpaTh Routing, 3atem Fanout Control, 3atem
Fanout Default. B npaBoii yactu auanoroBoro okHa B rpymne Fanout Options H3MEHUTb HACTPOUKH:

Fanout Style = Inline Rows;

Fanout Direction = In Only.

Knomnka Apply, 3atem kHonka OK.

Haiitu 1 BbLAETUTH MUKpPOCXEMY C MO3ULIMOHHBIM 0Oo3HaueHneM Ul0Q. 13 KOHTEKCTHOTO MEHIO
npumMeHuTh kKoMaHay Component Actions/Fanout Component. McciemoBaTh MONY4YeHHBIA pe3yibTar,
CPaBHUTbH C NPEABLAYILEH MUKPOCXEMOIA.

CHoBa M3MEHHUTH NpaBUJia MPOCKTHPOBAHMS B OTHOIIEHWU Te€HEpalliud CTpUHTepoB. B rpymme
Fanout Options yCTaHOBUTB:

- Fanout Style = Staggered Rows;

- Fanout Direction = Out Only.

Haiiti ¥ BBIACTUTH MHUKPOCXEMY C TMO3UIIMOHHBIM 00Oo3HaueHHueM U94. M3 KOHTEKCTHOTO MEHIO
npuMeHnTh komanay Component Actions/Fanout Component. MccnenoBarh moiydyeHHBIH pe3yibTar,
CPaBHUTD C MPEIBITYIIUMU MUKPOCXEMAMHU.

AHaAJIOTUYHO MOKHO HCCIIEIOBATh Ipyrue KOMOMHALMU HAacTpoek B rpymme Fanout Options u ux
PE3yAbTaTUBHOCTh B OTHOUIEHUH F€HEPAIlUU CTPUHTEPOB.

YcraHoBUThH IepBOHAYAIbHBIE HACTPOMKH reHepaluy CTpUHrepoB B rpymme Fanout Options:

Fanout Style = Auto;

Fanout Direction = Alternating In and Out;

Direction From Pad = Away From Center;

Via Placement Mode = Centered Between Pads.

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

7. Pa3pabotka nepennux naneneit POC. B cpene SolidWorks BeimonHuTh niepeanioro manens POC,
IIPEJICTABICHHYIO HIDKE B TPEX MpOoeKUMil. Marepuan nepeaHeil naHeau — alloMUHMEBBIN ciutaB AMi.
dusnyeckre mapameTpsl ATOTo CIjlaBa BHECTH B penakTop MarepuaioB SolidWorks, a 3arem Ha3HAaYUTH
Ui pazpabaTbiBaeMoil getanu. MapkupoBats Hagnucu kpackod UM, uépnsnii TY 29-02-859-78, mpud-
tom 5 — [Ip. 3 TOCT 26.020 — 80. Cioco6 Hanecenust Haanucei B cpene SolidWorks paspaboTars camo -
CTOSITEIIHHO.

14.1.6. Bonipocs! /151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMHHAPaM
CocraBieHne TeXHUYECKOTro 3ajaHus Ha KoHcTpyupoBanue POC
Brinonnenue yeprexeit komnonentoB POC B Solid Works
AHanu3 31eMeHTHOM 6a3bI KOHCTPYKTOPCKOTO npoekta POC
[Tpoextuposanue neraneit B SolidWorks mo ECK/]
[TpoektupoBanue coopok B SolidWorks
Yeprexu B SolidWorks mo ECK/I
3HaKOMCTBO C CHCTEMOI aBTOMaTH3UPOBAHHOTO MPOSKTUPOBAHMS MIEUYATHBIX TIIAT
Opranuzanus u BegeHue 6udmmorex PO
Coznanue ycioBHbIX rpadudeckux obo3Hauenuii (Y1'O) anexrpopanuoanementon no ECKJ]
Pa3paboTka mocagoYHbIX MECT Ha MEYAaTHOM IJIaTe JJIs MOHTaXKa KOHCTPYKTHUBHBIX 2JIEMEHTOB
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[IpoextupoBanue B CAIIP cxem 31eKTprUUeCKUX TPUHIIUITHATBHBIX
Pa3mMenienue 31eKTpopaosIeMEHTOB U TPACCUPOBKA MEUYATHOMN TUIAaThI
OdopmieHre KOHCTPYKTOPCKO# ToKyMeHTaluu ¢ momoiisio CAITP
Pacuet TemioBoro pexxuma 6;10ka POC

Pacuet HagexxHOCTH yHKIIMOHANBHOTO y311a POC

14.1.7. 3auér
1.Yro takoe npoektupoBanue? [Ipumeps! NpOEKTHBIX NPOLEYp U MapUIPyTOB IPOEKTUPOBAHUS.
. OcHoBuble Bubl obecnieuenust CAIIP.
. [IpyHIMIIBI TOCTPOEHHUS FNEKTPUUECKUX, MEXAHUYECKUX U TEIUI0BbIX Mojeneit POC.
. OcHOBHBIE IOJXOBI K aBTOMATH3aLMH 3a/1a4 CTPYKTYPHOI'O CUHTE3A.
. MeToapl perienus 3a/1a4 napaMeTpuueckoro CHHTE3a
. OcHOBBI aBTOMaTHU3alMM PELICHUS 3a/1a4 aHAJIA3A.
. 3a/1a4y ¥ TUIIOBbIE MPOEKTHBIE MPOIIEIYPhI 3Talla CXeMOTEXHUYECKOTO IIPOEKTUPOBAHUSI.
. Onums 3IEKTPOHHONW MOJZIENH OT YEPTEXaA, JOCTOMHCTBA U HEOCTATKH
9. CpaBHenue Bo3MmoxxHOcTel 3D-npoextupoBanus u 2D-uepuenus
10. OcHOBHBIE IPUHIMIIBI CUCTEMHOT'O ITOAX0/A K IPoeKTHpoBaHuio POC
11. ®akTopsl BHELIHEH cpesibl U UX JIeCTa0MIN3HNpyIollee BiausHie Ha napameTpsl POC
12. Metonp! 3amutel POC 0T BO3AeHCTBHS KIMMATHYECKUX (PaKTOPOB OKPYKAIOLIEH Cpe/ibl
13. BiusiHue KuMaTu4ecKux GakTopoB Ha KOHCTPYKIIMIO
14. 3amura annaparypsl OT BO3AEHCTBHSI BIAXKHOCTU U MU
15. 3ammrta POC oT MexaHH4YeCKUX BO3IEHCTBHI
16. 3amura annaparypsl OT BO3AECHCTBUS IOMEX
17. Bo3aelicTBre HOHU3UPYIOIUX U3TydeHui Ha POC u 3amuTa oT u3inydeHui
18. Dranel npoexkTupoBaHus KOHCTpYKUMM POC mpu nCnosnp30BaHUU CUCTEM aBTOMAaTU3MpOBaH-

0 3 O\ L K~ W

HOI'O IMPOCKTUPOBAHUA

19. ba3oBbie TexHOIOrHMYECKHUE Mpolecchl B mpousoacTBe POC u stansl ux pazpaboTku

20. OproHoMHYECKHE U ICTETUYECKHUE TPEOOBAHUS K PaJO3IEKTPOHHBIM CUCTEMAM

21. IIpoexkTupoBaHue neyatHsIX y310B B Altium Designer

22. BpiOop 1 aHa/IN3 31€MEHTHOM 0a3bl

23. Opranusanus u BeneHue 6a3 nanubix no PO B CAIIP

24. JIOCTOMHCTBA acCCOIIMATUBHOW CBSI3U MEXIY MPUHIIMIHAIHHOU JEKTPUICCKON CXEeMOM U pe-

JAKTOPOM IICUATHBIX ILJIAT

25. OCHOBBI 1MAJIOTOBOTO pa3MELIEHUsI AIEKTPOPATUOITIEMEHTOB
26. OcoOEHHOCTH JUaIOTOBOM U aBTOMAaTUYECKOIM TPacCUPOBKU
27. OdopmiieHre KOHCTPYKTOPCKO-TEXHOJIOTHIECKOM TOKYMEHTAIIUN

14.2. TpeOoBaHMS K OLEHOYHBIM MATEPHAJIAM /JIsl JIUL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310pOBbS1 1 HHBAJIH/I0B
Jnst nui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSl 1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -

TeJbHbIE OLIEHOYHbIE MaTEpHUaJIbl, IEPEUEHb KOTOPBIX YKa3aH B Tabuuue 14.
Tabmuna 14 — JlononHuTenpHbIE MaTepUajbl OLIEHUBAHMS JUIS JIUL C OTPAaHMYEHHBIMH BO3MOXHOCTSIMU

310POBbS U HHBAJINIOB

Kareropuu
oOyJarommxcs

Buanl 1OMOIHUTENBHBIX OLEHOUYHBIX
MaTepuaoB

@®OopMBI KOHTPOJISL U OIICHKH
pe3yabTaTOB 00YyUCHUS

C napymeHusMu
cryxa

TecThl, MICEMEHHBIE CAMOCTOSTEIbHbIE
paloThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OTHI

[IpenmyiieCTBEHHO MUCbMEHHAS
MpOBEpKa

C napyueHusMu
3peHUs

CobecenoBanue 1o BOIIPOCAM K 3aUeTy,
OIIPOC IO TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKa
(MHOUBUYaJIBHO)

C napymeHusMu
OIIOPHO-
JIBUTATEITLHOTO
armapara

Pemenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHBIE
CaMOCTOSITENIbHBIE PadOTHI, BOPOCHI K
3a4eTy

[IpenmyiiieCTBEHHO TUCTAHIIMOHHBIMHU
METOoIaMU
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C OTpaHUYCHUAMMU I10 TCCTBI, INHMCHbMCHHBIC CaMOCTOATCIBHBIC HpeI/IMYH_IeCTBeHHO IIPpOBCpPKa
O6HI€M€I[I/IIII/IHCKI/IM pa60TI)I, BOIIPOCHI K 3a4€TYy, METOAAMHU UCXOAA U3 COCTOSAHUSA
INOKa3aHUsAM KOHTPOJIbHBIC pa6OTBI, YCTHBIC OTBCThBI o6yqa10meroc;1 Ha MOMCHT ITPOBCPKU

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

Jnis nMI ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJTUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLIEHOUYHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM IPUPTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

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

- IIPEJOCTABIICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYPJIOTIEPEBO/IA.

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

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIHJIOB IO JUCLUUIUIMHE MPEIyCMaTPUBACT MPEAoCTaBIeHne HHpopManuu B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS M BOCIPUATHS HH(POpMALIUK:

JL1s1 ML ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList JiM1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- B Me4aTHOU (opme.

JLst M1 ¢ HapyLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

ITpn HEOOXoMUMOCTH /TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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