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

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)
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Brageasey: Tpoaw MNasen CHmmonn

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA S [TPOT'PAMMA JNCHUITJIMHD
ABTOMATH3HPOBaHHOE NpoekTHpoBanue PIC

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

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

Hampasnennocts (mpoduns) / cnemuanuzanus: I[IpoekTupoBaHHe W TEXHOJOTHS JIEKTPOHHO-
BbIYHCJIMTEIBHBIX CPEICTB

®dopma 0O0ydeHHS: OUHASA

@axkynbreT: PK®, PagnokoHcTpyKTOpCKH GaKyJIbTeT

Kadenpa: KYJIP, Kadenpa koncTpyupoBaHusi y3J10B U JeTajiell paguo3JeKTPOHHOM annapaTypbl
Kypc: 4

Cemectp: 7, 8

Y4eOus1ii man Habopa 2016 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Buapl yueOHO A€SITEIBHOCTH 7 cemecTp 8 cemectp Bcero J2B107080%000
Jlexknuu 12 10 22 JacoB
JlaGopatopHble pabOThI 72 20 92 4acoB

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

4 | Bcero ayaqMTOpHBIX 3aHITUI 84 34 118 4acoB

5 | CamocTtosiTensHas pabora 24 38 62 4acoB

6 | Bcero (6e3 ax3aMeHa) 108 72 180 4acoB

7 | IloaroroBka M cmada dK3aMeHa 0 36 36 JacoB

8 | OOmmas TpyI0eMKOCTb 108 108 216 9acoB

3.0 3.0 6.0 3.E.

JuddepeHurpoBaHHbIi 3a4eT: 7 ceMecTp
DK3aMeH: 8 cemecTp
KypcoBoii mpoekT / kypcoBast paboTa: 8 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(i)ﬁlpbl
nporokot Ne 16 or «29 » 3 2018 1
JINCT COI'TTACOBAHU A

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

20 roma, mpotokois Ne

PazpaboTuuk:

noueHT kapeapsr KUTTP xadenpa
KUIIP 0. I1. Kobpun

3aBenyromuii odecrieunBaroen kag.
KUITP B. M. Kapabaun

Pabouast mporpaMma qUCHUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BhITyCKaromel kadenpoii:

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

KVY]IP A. T Jlomuios
OKCIEPTHI:

JlonieHT Kadeapbl KOHCTPYUPOBAHHUS
Y3JI0B U IeTaJIei pasino3IeKTPOHHON
armaparypsl (KY/IP) C. A. Apruies

JlouieHT Kadeapsl KOHCTPYUPOBAHUS
U IIPOM3BO/ICTBA PAaUOAIIAPATYPHI
(KUIIP) H. H. Kpusun
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1. lean u 3aga4n AUCHUTLIHMHBI

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

1.2. 3ajaun AMCUMILINHBI

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

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

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

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

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

2. Mecto mucuuniuebl B ctpykrype OIIOII

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

[peamecTBYOMMUMI TUCIUILTHHAMYA, (OPMUPYIOIINMHU HaYaJ bHBIC 3HAHWUS, SIBISTIOTCS: MHXeHep-
Hasl ¥ KoMmIbloTepHas rpaduka, MapopmaTtuka, Maremarnyeckoe MoAeIMpoBaHue, MaTeprabl U KOMIIO-
HEHTHI AJIEKTPOHHBIX CpeacTB, OCHOBHI KOMITBIOTEPHOTO MPOSKTUPOBAHUS dJIEKTPOHHBIX cpencTB, OCHO-
Bbl KOHCTPYMPOBAHHUS DJEKTPOHHBIX cpencTB, CXEeMOTEXHHMKa SJIEKTPOHHBIX CpEeACTB, Teoperndeckue
OCHOBBI KOHCTPYHMPOBAHHS M HAJAEKHOCTH PATMOIICKTPOHHBIX CPEICTB, TeopeTHdecKre OCHOBBI JJICK-
TpOoTexHHUKH, Pu3nyeckue 0CHOBBI MUKPO- U HAaHOIJIEKTPOHUKHU, ABTOMATH3UPOBAHHOE IPOEKTUPOBAaHHUE
POC.

[Tocnenyromumy AUCHUIUIMHAMU SBISIOTCS: 3allMTa BBITYCKHOW KBAIM(UKAIIMOHHON paloTHI,
BKJTIOYAs MTOJITOTOBKY K TMPOIEype 3alIUThl U MPOIEeypy 3amuThl, [IpeqauioMHas npakTuka, ABToma-
TU3UpOBaHHOE npoekTupoBanue POC.

3. TpeGoBanus K pe3yJibTaTaM 0CBOEHM S JUCUMILIIMHbI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEYIOIUX KOMIETSHIUI:

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

— IIK-6 roTOBHOCTBIO BBINOJNHSTH PACUET U MPOEKTUPOBAHUE JIETAJIEH, Y3JI0B U MOAYJEH AJIeK-
TPOHHBIX CPEICTB, B COOTBETCTBUH C TEXHUYECKUM 3aJaHUEM C UCIIOIb30BAaHUEM CPEICTB aBTOMAaTH3ALNH
IIPOEKTUPOBAHHS;

— TIK-7 crmocobHOCTh pa3pabaThiBaTh MPOSKTHYIO U TEXHUUYECKYIO JTOKYMEHTAIUIO, OPOPMIISTH
3aKOHYEHHBIE IPOEKTHO-KOHCTPYKTOPCKHE PabOTHI;

B pesynbpTare u3ydeHus: IUCIUILITMHBI 00YJaIOMIUNACS TOJKEH:

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

— YMeTh IPOEKTHPOBaTh C IOMOILIBIO KOMIbIOTEPA KOHCTPYKLIMU AHAJIOTOBBIX U LU(POBBIX
YCTPOWCTB Ha OCHOBE JAHHBIX 00 MX ()YHKIMOHAJIBHOM HA3HAUCHMH, JEKTPUUECKUX Iapamerpax H
YCIOBHAX HKCIUTyaTallud KCIOJIH30BAaTh MAaTEMAaTHUYECKUE MOJENHA M METOJBI Ul pEeIIeHUs] MpogeccHo-
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HAJIBHBIX 33/1a4 aBTOMATH3UPOBAHHOM pa3pabOTKM KOHCTPYKLIMK M TEXHOJIOTHH 3JIEKTPOHHBIX CPENCTB
MIPEJICTABIISITh TEXHUUECKUE PEIICHUS C UCIIOIb30BaHUEM CPEJICTB KOMIBIOTEPHOM IrpadvKu U reoMeTpHu-
YECKOr0 MOJEIMPOBaHMs ucnoib3oBarh ctannaprel ECKJl u apyryro HOpMaTMBHO-TEXHUYECKYIO JOKY-
MEHTAIMIO B MPOEKTHON JESTENIbHOCTH pa3padaThiBaTh KOHCTPYKTOPCKO-TEXHOJOTHYECKYIO JTOKYMEHTa-
OO C ITIOMOIIBIO I/IH(I)OpMaLII/IOHHbIX TEXHOJIOTUH , IPUMCHATH MAIIMHHBIC MCTOJIbI paCcuCTa mapaMeTpOB
AJIEMEHTOB U YCTPOMCTB;

- BJaJA€Tb COBPEMCHHBIMH aIllllapaTHBIMH U IIPOrpaMMHBIMH CPEACTBaAMH aBTOMaTHU3allun pa3-
pabOTKKU KOHCTPYKIUI M TEXHOJIOTUI MPOU3BOACTBA AIEKTPOHHBIX CPEICTB COBPEMEHHBIMHU IPOTPAMM-
HBIMU CPEJICTBAMU MOATOTOBKU KOHCTPYKTOPCKO-TEXHOJIOTUYECKON JOKYMEHTAIIUH

4. O6beM IMCUMIVIMHBI M BUABI Y4e0HOI1 padoThI
OO01ast TpyI0€MKOCTb JUCLUIUINHBI cOCTaBIseT 6.0 3aUeTHBIX €IMHMILIBI U IIPECTaBIeHa B Ta0Iu -

ue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI

Bunel yueOHOI nesTeNIbHOCTH Bcero yacos CemecTpsl

7 cemecTp 8 cemecTp

AynuTopHble 3aHATUSA (BCETO) 118 84 34
Jlexknun 22 12 10
JlaboparopHbie pabOTHI 92 72 20
KonTpoas camocTosTensHOM paboThl (KypcoBOH 4 0 4
POEKT / KypcoBasi pabora)
CamocTosiTenbHas paboTa (Bcero) 62 24 38
OdopmiieHre 0TYETOB 110 JIA0OPATOPHBIM 54 19 35
pabotam
[IpopaboTka TeKIIMOHHOTO MaTepHraa 8 5 3
Bcero (0e3 ax3amena) 180 108 72
IToaroroBka 1 caya PK3amMeHa 36 0 36
OO6mmast Tpy1I0€MKOCTb, 4 216 108 108
3avetHpie EnuHUITBI 6.0 3.0 3.0

5. Coneprxxanue I1MCUMILTHHBI

5.1. Pazaessl IMCHUIIIMHLI M BUABI 3AHATHI
Paznenbl IUCHUIUIMHBI ¥ BUBI 3aHATHI IPUBEACHBI B Ta0mue 5.1.
Tabmuna 5.1 — Pazgensl AUCUUIUIMHBL U BUIbI 3aHATUI

=) g =
- :; o) :rr § 5 E E{
. = & Q S 3 >
Haszeanus paznenoB QuCHUTILUTMHBL % o, % o o O g« 5
= ¢ B | 2|83 it
= O m @ g e
7 cemecTp
1 BBenenue 2 0 0 1 3 OIIK-4, IIK-6,
[IK-7
2 OCHOBHBIE PUHLIUIIBI U METOJOJIOTUS 4 0 0 1 5 OIIK-4, TIK-6,
npumeHenus UT npu npoekTupoBaHumn [TK-7
POC
3 UT Ha pa3nuyHbIX dTanax nIpoeKTupo- 2 4 0 2 8 OIIK-4, ITK-6,
Baaus POC IIK-7
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4 ABTOMaTU3UPOBAHHOE MTPOEKTUPOBAHUE 2 42 0 7 51 | OIIK-4, IIK-6,
KOHCTPYKLIMH U TEXHOJOTHUYECKUX IPO- IIK-7
neccos POC
5 UT npoekTupoBaHus jaeTanei u cOopok 2 26 0 13 41 | OIIK-4, IIK-6,
koHCTpyKuuii POC ¢ nomonisro CAITP [1IK-7
Hroro 3a cemectp 12 72 0 24 108
8 cemecTp
6 IIpoexTupoBaHKE NIEYATHHIX Y3JI0B C 4 8 4 31 43 | OIIK-4, I1K-6,
nomonisro UT [TK-7
7 O0ecrieueHHe KauecTBa, HAAEKHOCTH U 4 4 4 12 | OIIK-4, IIK-6,
ontumuzanus POC [1K-7
8 OdopmieHre KOHCTPYKTOPCKOH JTOKY- 2 8 3 13 | OIIK-4, IIK-6,
MeHTanmu ¢ momoniso CAITP I1K-7
9 Kypcosas pabota 0 0 0 0
Hroro 3a cemectp 10 20 4 38 72
Hroro 22 92 4 62 180
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComeprkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)
3 3 £
Q s 5
2 2 5
HaszBanus pasznenos CopeprkaHue pa3aesnoB JUCHUILIUHBI (110 JIEKIUSM) 5 ) &5
o E
= 2 =
e 9 2
= S}
7 cemecTp
1 Beenenune ConepxaHue U 3a7ja4i Kypca, peKOMEHIAINH 10 €ro 2 OIIK-4,
nszydenuto. Mupopmarmonnsie Texnonorun (UT) B [IK-6, I1K-
npo¢eCCUOHATBHON IeATeTbHOCTH WHKEHEPA-TIPOCK- 7
tupoBika POC. TepMuHbI U OHATHUS, UCIIONb3Ye-
mble ipu UT npoextupoBanun POC
Hroro
2 OcHoBHble TpUHLHUIEI U | Oprann3anus npoektuposanust POC ¢ nomomsro UT. 4 OIIK-4,
METOIOJIOTHS Cuctemnslii moaxof Kk mpoektupoBanuto POC ¢ uc- T1IK-6, IIK-
npumenenus UT npu MOJIb30BaHUEM HH(POPMAIIMOHHBIX TexHoJoruil. NH- 7
npoektupoBanuu POC ¢dopmannonnsie CALS—texnonmorun nomuepxku POC
Ha BCEX ATanax Ku3HeHHoro uukia. Ctaauu paspa-
OOTKH KOHCTPYKTOPCKOM IOKYMEHTAIIUHU TP TPOEK-
THPOBaHMUU C iomotbro UT
Hroro
3 UT nHa pa3nuuHbIX Knaccudukarus 3anad npoeKTupoBaHusi, ux ¢popma- OIIK-4,
JTamnax MpoeKTUpoBaHus |nu3anusa. Marematuaeckue moaenu (MM) POC. Dra- I1K-6, ITK-
PoC IIbI Pa3BUTHUA U KPATKasi XapaKTEPUCTUKA COBPEMEH- 7
Horo coctosinust CAITP paanosneKTpOHHBIX CPEACTB,
CHCTEM U KOMILIEKCOB. KOMIIEKCHBIE HHTEIICKTY-
anpHbIe (MHTerpupoBanHbie) CAIIP. Cnenmanusupo-
BanHble CAIIP st co3ganus cxeM AJIeKTpUUECKUuX
MPUHLIMITHATIBHBIX, MOAETUPOBAHUS X PaOOTHI,
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MIPOEKTHPOBAHUS NIEYATHBIX I1J1aT, pa3MeIleHus Hug-
POBOIi ANIeKTpHUecKoil cxembl B ycrporictBax [TJINC.
IlepcnieKTHBBI pa3BUTUS ABTOMAaTU3UPOBAHHOTO
IIPOEKTHPOBAHUS.

Htoro

4 ABTOMaTU3HPOBAHHOE
IIPOCKTUPOBAHKE
KOHCTPYKIIMH U
TEXHOJIOTUYECKUX
nporeccoB POC

Pons UT B nponecce coznanust POC. YpoBHH npoek-
THUPOBAHHUS — CUCTEMHBIN, QYHKIIMOHAIbHBIMH,
KOHCTPYKTOPCKHI, TEXHOJIOTHUYECKUM. TH-TTOBBIE
IIPOEKTHBIE NMpoLeaypsl IpH npoekTrupoBanuu POC.
O6061ménnas metoauka npoextupoanus POC ¢ npu-
menenueMm UT. MudopmanonHas MoJenb MPOeKTa,
6a3pl nanubIx (B/1), cuctems! ynpaBnenus 6azamu
nanabix (CYB/), pacnpenenénnsie bJI. CpaBHUTEND-
HBI 0030p OCHOBHBIX XapaKTEPUCTUK Pa3IUYHBIX TH-
[I0OB COBPEMEHHBIX TEXHUUECKHUX cpelacTB. KoHnenuus
aBTOMaTU3UPOBAaHHOTO paboyero Mecta (APM)
npoektuposuuka POC Ha 6a3e [IK. 3agaun ynpasie-
HUS ¥ ONITUMU3ALINN, METO/IbI UX PELICHHUS.

Hroro

OITK-4,
TK-6, TTK-

5 UT npoextupoBaHust
nerasueil u cOopox
KoHCTpyK1uii POC ¢
nomorsio CAIIP

OcHOBHbIE NPUHIUIIBI CO3AHUS ICKU30B U TBEPJIO-
TeIBHBIX Mojienielt aetaneit u coopok POC. Ocoben-
HOCTH MPOEKTUPOBAHHUSI TUTHIX, BHITOUYCHHBIX JeTallel
U Aetanei u3 iucroBoro Metamia. Co3aHue uepre-
XKel jeranei u cOopok. MeTouka MpOeKTUPOBAHUS
AIEKTPOHHBIX 0JI0KOB ¢ ucnoib3zoBanuem CAITP Solid
Works. [TpoekTupoBaH#e 3JIEKTPOKIYTOB. TermoBbie
Y DJIEKTPOMarHuTHbIE pacu€Thl. CBSI3b C APYTUMHU
CAIIP. OcobeHHOCTH TPEXMEPHOTO MTPOCKTUPOBAHHMS
y3no0B u aeraneit POC B CAIIP Komnac u MnBeprop.

Htoro

OITK-4,
TIK-6, TTK-

Hroro 3a cemectp

12

8 cemecTp

6 IIpoexTupoBanue
MEYaTHBIX Y3JI0B C
noMomeo UT

Oco0eHHOCTH MTPOEKTUPOBAHUS MTEYATHBIX Y3JIOB C
nomotibio MT. BoaMOXXHOCTH 1 0COOEHHOCTH UHTEP-
(eticoB paznuuabix CAITP. MeTtoauka npoekTupoBa-
HUS NIEeYaTHBIX y3710B B KommiekcHeIX CAIIP P-CAD,
Altium Designer, OrCAD, DipTrace u ap. Opranuza-
i ¥ Benenue oubmotek DPD. Co3naHue yCIOBHBIX
rpadgudeckux obo3HaueHut OP3, ycranoBka OPD Ha
TeYaTHbIE TUTAThI ¥ pa3padoTKa MOCaJOYHBIX MECT
OP3. Coznanne komnoneHToB POC. Pa3paboTka cxem
AIEKTPUUECKUX MPUHIIMITHAIBHBIX. J{hamoroBoe pas-
Memenne DPD. Jluanorosast u aBTomaruyeckas Tpac-
CHUPOBKa MIPOBOJHUKOB IMEYaTHBIX Tu1aT. CBA3b C Ipy-
rumu CAIIP.

HUroro

OITK-4,
TIK-6, TTK-

7 ObecrieueHne KauecTBa,
HaIEKHOCTH U
ontumuszanus POC

Kommnexc TPHAHA, (moacucrembr «c ACOHUKA-T»)
11t MoaenupoBanust Ha 1K crarmoHapHbIX U HECTa-
LIMOHAPHBIX TEIUIOBBIX MPOLECCOB, MPOTEKAIOIIUX B
koHCTpYyKIMsIX POC (cToeuHble KOHCTPYKIIMU, OJIOKU

OIIK-4,
TIK-6, TIK-
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C PETyJsIpHOM U HEPETYISIPHON CTPYKTYpaMHu, Ievar-
HBIE Y3JIbl, PYHKIIMOHAIBHBIE STYCHKH, MUKPOCOOPKH).
Kommnekc ACOHUKA-K s ynpaBieHHs: HaJEKHO-
CTBIO U3/ICNIMU HA PAaHHUX dTarax MPOEeKTUPOBAHUS,
M3TOTOBJICHUS, DKCIUTyaTalliy U yTHIIN3AIuU. Y HUBEP-
cajJbHas MporpaMMHasi CUCTeMa KOHEYHO-3JIEMEHTHO-
ro ananu3a ANSY'S i penieHust TMHEUHBIX U HEJU-
HEWHBIX CTAIIMOHAPHBIX U HECTAIIMOHAPHBIX MPO-
CTPAHCTBEHHBIX 3a/1a4 MEXaHWKH KOHCTPYKITUH, 3a1a49
TETUTONIEPEIaud ¥ TeTI0O00MEHa, dJIEKTPOAMHAMUKH

Hroro 4
8 Odopmienue Oco0eHHOCTH aBTOMaTU3UPOBAHHOTO O(POPMIIEHHUS OIIK-4,
KOHCTPYKTOPCKOH KOHCTPYKTOpPCKO# TokymeHTanuu POC B cooTBeT- I1K-6, TIK-
JTIOKYMEHTAIUH C cteuu ¢ ECKJ] 7
nomouiso CAITP Hroro 2
Hroro 3a cemectp 10
Hroro 22

5.3. Paznenbl JMCHMILNIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (PeAbl Ty IIUMH)

U o0ecnieyBaeMbIMH (IOCJIEAYIONIUMH) TUCHHILIHHAMU

Paznmenpl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBICHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nenbl AUCIUTUTHHBI B MeXKANCIUILTHNHAPHBIC CBSI3U

Ne pasnenoB qaHHOUW TUCHIUTUIMHBL, 1711 KOTOPBIX HEOOXOIUMO H3yICHHE
HauMmeHnoBanue JUACITUTUINH O6eCHeqHBaK)H_H/IX 1 00ecIeYnBaeEMBIX AJUCILIUITIIINH
1 2 3 4 5 6 7 8 9
[IpenmmecTByroUe AUCIUTUTHHBI
1 UmxenepHas v KOMIBIOTEP-
P p + + + + + +
Has rpaduka
2 Nndopmarnka + + + + +
3 MareMatu4eckoe MOJIEIIH-
A + + +
poBaHue
4 Marepuaibl 1 KOMIIOHEHTBI
p - - + - +
ANIEKTPOHHBIX CPEJICTB
5 OCHOBBI KOMITBIOTEPHOTO
MIPOEKTUPOBAHUS FIEKTPOH- + + + +
HBIX CPEICTB
6 OCHOBBI KOHCT OBaHUS
PYIP + + + + + + + + +
ANIEKTPOHHBIX CPEJICTB
7 CXxeMOTeXHHKa 3JIEKTPOH- N N N
HBIX CPE/CTB
8 TeopeTnyeckue OCHOBBI
KOHCTPYHUPOBAHUS U HAAEKHO- n
CTH PaJHOIICKTPOHHBIX
CpencTB
9 TeopeTnueckre OCHOBBI . . 4
ANEKTPOTEXHUKHU
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10 ®dusznyeckue 0OCHOBLI MHU-
KpPO- U HAHOAJIEKTPOHUKHU

11 ABTOMaTH3MpPOBaHHOE

o+ + + + + o+ + + +
npoexktupoBanue POC

[Tocnenyrouiye TUCHUTIITUHBI

1 3amura BbITYCKHON KBaJU-
(uKalMoOHHOHN paboThI, BKIIO-

+ + + + + + + +
4asi TOJIFOTOBKY K MIPOLIEype
3alUTHI U TPOLEAYPY 3aIUThI
2 IlpepauruioMHas mpakTHKa + + + + + + + +
3 ABTOMAaTH3UPOBAHHOE n n n n i n i n n

npoektupoBanue POC

5.4. CooTBeTcTBHE KOMIIETEeHIIMIi, GOPMHUPYEMBIX PH U3yYEeHUM TUCHHUIUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUHM IUCIUIUIMHBI, M BHIOB 3aHATHN
MPEICTAaBICHO B Tabmuiie 5.4.
Ta6muia 5.4 — CooTBETCTBHE KOMIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCHUIUIUHBI, U BUOB 3aHS -
TUH

Bunwl 3anstuit

DOpMBI KOHTPOJIA

Cawm. pa0.

Kommerenimn
Jlek
Jlab. pad.

+ |KCP (KII/KP)

o
=
N
EAN
+
+
+

KonTposbHas pabota, Jk3a-
meH, KoHcnekT camonoro-
ToBKH, OTUeT 1o nabdopa-
TOpHOM pabote, Onpoc Ha
3aHATHSX, 3alluTa Kypco-
BBIX TIPOEKTOB / KYPCOBBIX
pabor, Tect, OT4er no Kyp-
COBOMY IIPOEKTY / KypCOBOM
pabote, duddepenumpo-
BAHHBIN 3a4€T

ITK-6 + + + + KontposnpHas pabora, Jk3a-
MmeH, KoncnekT camonosro-
ToBKH, OTUeT 1o jadbopa-
TopHOU pabote, Onpoc Ha
3aHATHUSAX, 3alIUTa Kypco-
BBIX ITPOEKTOB / KypCOBBIX
pabort, Tect, OTueT mo Kyp-
COBOMY IIPOEKTY / KypcOBOM
pabore, Tuddepennmpo-
BaHHBIN 3a4€T
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ITK-7 + + + + KonTpomasHas pabora, Jk3a-
MeH, KoHCIeKT caMomnoro-
ToBKH, OTUeT 1o 1abopa-
TOpHOM pabote, Onpoc Ha
3aHATUAX, 3alIUTa KypCco-
BBIX MTPOEKTOB / KyPCOBBIX
pabor, Tect, OTdeT 1Mo Kyp-
COBOMY IIPOEKTY / KypCOBO
pabore, uddepenmpo-
BAHHBIN 3a4ET

6. UnTepakTBHBIE MeTOABI M (GOPMBI OPraHN3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHbie paGoThl
HaumenoBanue 1abopaTtopHbIX paboT npuBeneHo B Tabnue 7.1.
Tabmuua 7.1 — HaumeHnoBanue 1a00opaTopHbIX padboT

g =
3 > 5
Z 2 5
HasBanus paznenos HaunmenoBanue mabopaTtopHbIX padoT 5 = g E
X g8 =
a o g
= S
7 cemecTp
3 UT nHa pa3nuuHbIX Brimonuenue yeptexeit kommnonenToB POC B Solid 4 OIIK-4,
sTamnax npoektupoBanus | Works (KOHTpOJIBHOE 3a/TaHHE) I1K-6, ITK-
P3C Hroro 4 7
4 AstromatuszupoBanHoe |Cocrapienne Texanueckoro 3ananus (T3) Ha mpoek- 8 OIIK-4,
MPOEKTUPOBAHUE tupoBanue 61o0ka POC [TK-6, ITK-
KOHCTpYKIMH 1 KommnonoBka u pa3zpaboTka o01ero Buja KOHCTPYK- 8 7
TEXHOJOTUYECKHUX 1u PC
nporeccoB POC :
IIpoextuposanue nunesoit nanenu POC B SolidWorks
[IpoextupoBanue Hecyuei koHcTpykunu POC B
SolidWorks
3HAKOMCTBO C CUCTEMOM aBTOMaTU3UPOBAHHOTO 2
MMPOEKTUPOBAHUS TIEUYATHBIX TIJIaT
Opranmzanus u BesieHue ouomuorex PO 4
Co3znanue yCJIOBHBIX TpadUuecKux 0003HAYCHUN
a5IeKTpopa-anodaemMenTos (YI'O)
[IpoexTupoBaHUE IEKTPUUECKUX CXEM 4
Hroro 42
5 UT npoexTupoBaHust Jetamu B SolidWorks 2 OIIK-4,
ACTallet 1 C6qu OK Co6opku B SolidWorks 2 ITK-6, ITK-
koHCTpykuuii POC ¢ : 7
nomosio CAITP UYeprexu B SolidWorks 4
PucoBanme TpéxmepHbIX 3cKkn30B B SolidWorks 2
Maccusl anemenToB B SolidWorks 2
OnemenTsl “Tlo Tpaekropun” u “IloBepHyTh” B 2
SolidWorks
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Pazpabotka koprrycoB POC u3 nmuctoBoro Merasia B 2

SolidWorks

Hcnonp30Banue CTaHIAPTHBIX KPENEKHBIX KOMIIO- 2

HeHToB B SolidWorks

Pa3paboTka mocajiouHbIX MECT Ha MEYaTHOM Ij1aTe 4

JUTSI MOHT)Ka KOHCTPYKTUBHBIX DJIEMEHTOB

[TonrotoBka kommnoHeHToB POC nms KypcoBoit pabo- 4

TBI

Uroro 26
Hroro 3a cemectp 72

8 cemecTp

6 IIpoexkTupoBanue JlnaoroBoe pa3MeIIeHne ANIEKTPOPAAHOIIEMEHTOB 4 I1K-7,
IIEYaTHBIX Y3JIOB C Ha [IEYaTHOM Iu1are OIIK-4,
nomouio UT Py4nast u uHTEpaKTUBHAS TPACCUPOBKU MPOBOITHUKOB 2 IIK-6

IICYAaTHBIX IIJIaT

ABTOMaTHUECKAas TPACCUPOBKA IIPOBOIHUKOB I1€4aT- 2

HBIX ILJIaT

Hroro
7 Obecrieuenue kauecTna, OOecneyeHUE KaueCcTBa, HAAEKHOCTHA U ONITUMHU3AIIUS 4 OIIK-4,
HaAEKHOCTH U POC 11K-6, IIK-
ontumuizanusg POC Hroro 4 7
8 OdopmieHue N3yuyenue cpencTB aBTOMaTH3MPOBAHHOTO 0hopmIIe- 8 OIIK-4,
KOHCTPYKTOPCKOH HUsL KOHCTPYKTOPCKO-TEXHOJIOTNYECKOM TOKYMEHTA- [1K-6, TIK-
JOKYMEHTALUU C 100701 7
nomotisio CAIIP Hroro 8
Hroro 3a cemectp 20
Hroro 92

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

9. CamocrosiTesqibHasi pabdora
Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyEeMble KOMITETEHITMH TPECTaBICHbI B
tabmune 9.1.
Tabmuua 9.1 — Buabsl caMoCTOATENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN

3 i
Q = =
o e O
Buasr camocrosTeapHOM = > O
HasBanus paznenon z = DopMbl KOHTPOJIS
paloTEI L s 2
S o =
2 o 2
= S}
7 cemecTp
1 Beenenue IIpopaboTka JIEeKIIUOHHOTO 1 OIIK-4, |KoHCHeKT caMOInoaroToB-
Marepuana T1IK-6, ku, Onpoc Ha 3aHATHSIX,
Hroro 1 I1K-7 Tect
2 OcHoBHBIE TPUHIUTIEI U | [IpopaboTKa JICKITMOHHOTO 1 OIIK-4, KoHcnexT caMonoaroros-
METOIOJIOTHUS Marepuaia IIK-6, ku, Onpoc Ha 3aHATHUSIX,
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npumenenusa UT npu Hroro 1 ITK-7 Tect
npoektupoBanuu POC
3 UT nHa pa3nuyuHbIX [TpopaboTka JIEKITMOHHOTO 1 OIIK-4, |KoHCHeKT caMOonoAroToB-
JTalnax MNpoeKTUPOBAaHUsA | Marepuaia [1K-6, ku, KontponbHas padora,
POC T L i ——— 1 [1K-7 Onpoc Ha 3anatusx, Tect
nabopaTopHBIM paboTam
Utoro 2
4 AstromatuszupoBanHoe | [IpopabGoTka JIEKITMOHHOTO 1 OIIK-4, |KoHCHeKT caMOonoAroToB-
MPOEKTUPOBAHUE Marepualia [TK-6, ku, Onpoc Ha 3aHATHSIX,
KOHCTPYKIIMKN 1 OQOPMICHHE OTIETOR 110 6 ITK-7 OT6qu HE)r nabopaTopHOM
TEXHOJIOTHYECKHUX T T
CXHOJIOTHHCC nabopaTopHBIM paboTam pabote, 1ec
nporeccoB POC
Hroro 7
5 UT npoextupoBaHust [TpopaboTka JIEKIMOHHOTO | [1K-7, Koncnekr camonoaroron-
netanei u cOopok Marepualia OIIK-4, |ku, Onpoc Ha 3aHATUSX,
KOHCT nit P TIK- TYET I TOPHOM
OHCTPYKI C AH?’C ¢ OdopmieHne 0T4ETOB IO 12 6 0 5 © E)rna6opa OpHO
MTOMOIIb abot T
OMOTIBIO nabopaTopHBIM paboTam pabote, lec
Hroro 13
Hroro 3a cemectp 24
8 cemecTp
6 IIpoexTupoBanue [TpopaboTka JIEKITMOHHOTO 1 OIIK-4, |KoHCHeKT caMOnoAroToB-
MEYaTHBIX Y3JIOB C Marepualia IIK-6, ku, Onpoc Ha 3aHATHUSIX,
nomorso UT OQOPMICHHE OTUETOR 110 30 ITK-7 OT6qu HE)r 1abopaTopHOM
T T
naboparopHbIM paboTam pabote, 1ec
Hroro 31
7 Obecneuenue kadecTra, | [IpopaboTka JIEKIIMOHHOTO 1 OIIK-4, |KoHCIEKT caMOIoATr0TOB-
HaIEXHOCTU U Marepualia [IK-6, ku, Onpoc Ha 3aHATHUIX,
nrumMu3anus P TIK- TYET I TOPHOM
0 3an oC OdopmiteHre 0TIETOB 1O 3 7 0 5 © E)rna6opa OpHO
abot T
JabopaToOpHBIM paboTam pabote, 1ec
Hroro 4
8 Odopmnenue [TpopaboTka JIEKITMOHHOTO OIIK-4, |KoHCIEKT caMOmoAroTOB-
KOHCTPYKTOPCKOM Marepuaia [1K-6, ku, Onpoc Ha 3aHATHUIX,
JIOKyMeHTagHH c;) OQOPMIICHHE OTHETOB T 5 K7 OT6tIeT HE)r nmabopaTopHOM
nomompio CAII nabopaTopHbIM paboTam pabote, 1ect
Hroro 3
Hroro 3a cemectp 38
[ToaroroBka u ciava sK3a- 36 DK3aMeH
MEHa
Uroro 98

10. KypcoBoii npoekr / kypcoBasi padota
TpynoeMKoCTh ayTUTOPHBIX 3aHATHH U (popMHUpyeMble KOMIIETEHIIMH B paMKax BBITOJHEHUS Kyp-
COBOTO IPOEKTa / KypcoBO# paboThI npenacTanieHb! Tabmuue 10.1.
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Ta6muma 10.1 — TpynoeMKoCTh ayIMTOPHBIX 3aHATUN U (OPMUPYEMbIe KOMIIETCHIIMY B PAMKaxX BBIIIOJIHE -
HUs KypCOBOTO MPOEKTa / KYpCOBOM pabOThI

v v s
= 2 =
3 = g
Z 25
HanmeHnoBaHue ayTuTOPHBIX 3aHATUH s &5
© S 5
X g =
al e 2
= o
8 cemecTp

[ToctranoBka 3amauu. Ber6op snemenTHoi 6a3bl 1 popMupoBaHHe 4 OIIK-4, ITK-6,

oubmmorexu komrmoneHToB CAIIP. [IpoekTrpoBanue me4aTHoro ITK-7

y3na. Beimonnenue pacuéroB. OpopmiieHre KOHCTPYKTOPCKO-TEX-

HOJIOTMUYECKON IOKyMEHTALIUH.

Hroro 3a cemectp 4

10.1. TembI KypCOBBIX IPOEKTOB / KYPCOBBIX padoT

[TpumepHas TeMaTHKa KypCOBBIX IPOEKTOB / KYpCOBBIX paloT:

HcToyHuK nuTaHus paspsia

YCTpoiCTBO TOKOBOM 3aILUTHI

[TynbT ynipaBieHus IEKTPONPUBOIOB

Perynarop 4acToThl 2J€KTPOABUraTEINsA

VIcTOUHUK MUTaHUS CTAaOMIN3UPOBAHHBIHI

HcToyHMK NUTaHUS KIIallaHOB

biok nuTaHus NEKTPOLMKIIOB

W3meputens n3mydeHus

Koppexkrop ko3¢ dunmenra mouHoCTH

N3meputens MoaysIsi KOMILUIEKCHOTO COMPOTUBIICHUS 1IeTIeH
JAMMUpyeMbIii ICTOYHUK MUTAHUSA A5 PUTOCBETUIHHUKOB
Pa3pabotka 610Ka ynpaBieHHs MOLIHBIM CBETOAMOIHBIM CBETUIBHUKOM
Makxkert naboparopHoii yctaHOBKH 110 Kypcy UYP

VYCerpoiicTBO 711 TEPMOTOKOBBIX MCIIBITAHUN CBETOAMOAHBIX U3ITy4EeHUN
WmnynbcHBIN OJIOK TUTAaHUS YCTPOMCTB

KonTposiep 0ecKOIIEKTOPHOTO ABUraTeNs

biiox nmutanusa 111 CBETOMUIHOMN JTaMIIbI

Pa3zpaboTka MHOTOGYHKITMOHAIBHOTO yeuauTens "Opryc"”
KommyTtarop nis mHOrokanaibabix TDR-usmepenuii
Pa3paboTka npubopHOI MaHe I MOTOLMKIIA HA JIEKTPOIPUBO/IE
brnok ynpasnenus cucteMoil BO1oCHa0KeHHs

becnpoBogHOE 3apsiAHOE yCTPOUCTBO

ABTOMAaTHYECKHI BBIKIIIOYATENb OBITOBOM anmapaTypbl
VYbTpa3ByKOBOW H3MEPHUTENIb OKTAHOBOTO YKCJIa OEH3MHA
OxpanHoe ycTpoiicTBO Ha ocHOBe GSM

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXxcst

11.1. banibHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA

Ta6mura 11.1 — banpHbIE OIEHKH [T SJIEMEHTOB KOHTPOJISI

CornacoeaHa Ha noptane N2 33200

o o MaxkcuMaJIbHBIN
. MakcuMallLHBIN MakcuMalILHBIN
DneMeHTHl yueOHO 0as 3a mepuo; Bcero 3a
6amn Ha 1-yto KT ¢ | Gamr 3a mepuon
NESITEIbHOCTH mexay 2KT u Ha cemMecTp
Hauyana cemectpa | mexay 1KT u 2KT
KOHEI] cemecTpa
7 cemecTp
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KoncnexT camMmommoaroros- 4 4 4 12

KU

KonTposasnas pabota 10 10 20

Onpoc Ha 3aHATHSX 1 1 1 3

Otuet o naboparopHoii 20 20 25 65

pabote

Wroro makcumyM 3a nepu- 25 35 40 100

on

Hapacratomum nurorom 25 60 100 100
8 cemecTp

3amura KypcoBBIX MTPOCK- 30 30

TOB / KypCOBBIX paboT

KoncnexT camMmomoaroros- 1 1 1 3

KU

Onpoc Ha 3aHATUSIX 1 1 1

OTt4eT no KypcoBoMy 1 1 2 4

MIPOEKTY / KypcoBOi pabo-

TE

Otuet no nabopaTopHOii 10 10 10 30

pabote

Hroro makcumyM 3a nepu- 13 13 44 70

on

OK3aMeH 30

Hapacraromum ntorom 13 26 70 100

11.2. Ilepecyer 0a/1710B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OanioB B OLIGHKH 32 KOHTPOJIbHBIE TOUKH MIPEJICTaBiIeH B Tabmuie 11.2.
Tabmuma 11.2 — Ilepecuer 6aJTOB B OIICHKH 32 KOHTPOJIBHBIE TOUKH

Bamibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% 1o 89% ot MakcuMaabHOM cymMMbl OaisioB Ha naty KT 4
Ot 60% 110 69% oT MakcuMaIbLHOM CyMMBI OaiToB Ha aaty KT 3
< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT 2

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[Tepecuer cymmMbl OajIioB B TPAAMLIMOHHYIO U MEXIYHAapOIHYIO OLIEHKY NPEJCTAaBIEH B TabauLe

11.3.

Tabmuma 11.3 — Ilepecuer cymMmbl 6aJTOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

Urorosas cymma 6aisos,

Onenka (I'OC) YYMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)
IK3aMEH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
4 (xopoI10) (3a4TeHO) 85 -89 B (ouens xoporto)
75 - 84 C (xoporo)
70 - 74 D (ynoBneTBOpUTENBHO)
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65 - 69
60 - 64 E (mocpencTBenHo)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO)

2 (HeyIOBJIETBOPUTENBHO) (HE

Hwuxe 60 6ayutos F (HeymoBiIeTBOPUTEILHO
3a4TEHO) (eyn p )

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE O0ecTieyeHue TUCIUIIINHBI

12.1. OcHoBHas JuTEpaTypa

1. OcCHOBBI TPOEKTHPOBAHUS HIEKTPOHHBIX CPEACTB [DIeKTpoHHBIH pecypc]: VYueOGHOe
nocobue / B. I'. KoznoB, A. A. Uepnwmmes, O. II. Kobpun - 2012. 149 c. - Pexum nocryma:
https://edu.tusur.ru/publications/2783 (mara oopamenus: 18.07.2018).

2. OCHOBBI KOMITBPIOTEPHBIX TEXHOJIOTUN MPOEKTHUPOBAHUS PaJUOdIEKTPOHHBIX CPEACTB [DIek-
TpoHHBIH pecypc]: VYuebnoe mnocobue / 1O. II. Kobpun - 2018. 56 c. - Pexum pnocryma:
https://edu.tusur.ru/publications/7906 (nara obpamenus: 18.07.2018).

3. Jlomarkuh, A. IIpoekTupoBaHue neyaTHbIX miar B cucreme Altium Designer [DneKTpoHHBIN
pecypc] [DnekTpoHHBIN pecypc]: yaeOHoe mocooue / A. Jlonatkun. — DnekTpoH. nan. — Mocksa JIMK
[Tpecc, 2017. — 554 c. - Pexum pocrtyma: https://e.lanbook.com/book/97334 (mara oOpareHwus:
18.07.2018).

12.2. lonoiHuTEIbHAS JIUTEpPaTypa

1. VBapos A.C. P-CAD. IIpoekTupoBaHue U KOHCTPYUPOBAHUE DJIEKTPOHHBIX YCTPOUCTB. - M.:
«Topstaas muams-Tenexom», 2004. - 760 c. (ranmnune B 6udmmotexe TYCVYP - 42 5k3.)

2. Cremenko, B.b. P-CAD. TexHonorus npoekTupoBaHMs MeyaTHBIX IUIaT: YueOHoe mocobue
st By30B / B. b. Cremenko. - CI16.: BXB-IletepOypr, 2005. - 711 c. (manuuue B 6ubmoreke TYCVYP -
20 9K3.)

3. Paspabotka um odopmieHHE KOHCTPYKTOPCKOM JOKYMEHTAIlUU PATHUO3IEKTPOHHOM armapary-
pol: CnpaBounuk / O.T. PomansrueBa, A.K. MBanosa, A.C. KynukoB u ap.; [lox pea. 3.T. PomanbrueBoii. —
M.; Pagno u cBsi3b, 1989. — 448 c. (manmuue B 6ubmoteke TYCYP - 21 3k3.)

4. Pa3paboTka TEXHHYECKOro 3aJjaHUs U TEXHUUYECKUX MpPeIoKeHUH Ha mpoektupoBanue POC
[DnexTpoHHBI pecypc]: YuebHoe nocodue k KypcoBomy mpoektupoBanuio / FO. I1. Koopun - 2018. 94 c.
- Pexxum moctyna: https://edu.tusur.ru/publications/7902 (nata obpamenus: 18.07.2018).

5. DnemenTHas 6a3a 3MEKTPOHHBIX KOMIOHEHTOB POC [DnexTpoHHsbIit pecypc]: YdyebHoe noco-
Ooue k KkypcoBomy mnpoektupoBanuto / HO. II. Kobpun - 2018. 64 c. - Pexum pgocryna:
https://edu.tusur.ru/publications/7904 (mara oopamenus: 18.07.2018).

12.3. YueOHO-MeTOAHYIECKHE ITOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUSs

1. HWudopmannoHHBIE TEXHOJOTHH MPOECKTUPOBAHUS PAIMOAIEKTPOHHBIX CPEICTB [DIEKTPOH-
HBIN pecypc]: MeToauueckue yka3aHus 1o KypcoBoMy U JUILIOMHOMY npoekTupoBanuto / Koopun HO. I1.
-2012. 140 c. - Pexxum noctyna: http://edu.tusur.ru/publications/2615 (nata obpamenus: 18.07.2018).

2. Hudopmanuonnsle TexHojaoruu npoekruposanus POC [Dnexkrponssiit pecypc]: Meronnye-
CKHE YKazaHUs MO caMmocTosTenbHoi pabote / Kobpun 1O. II. - 2013. 9 c. - Pexum poctyna:
http://edu.tusur.ru/publications/2946 (mara obpamenus: 18.07.2018).

3. Altium Designer. SolidWorks. Yacte 1. Pa3zpaboTka 31eMeHTHON Oa3bl [DNEeKTpOHHBINH pe-
cypc]: COOpHHUK NpPaKTUYECKUX 3aJaHUM 10 MpOeKTUpoBaHUIO nedaTHbIX y3710B POC / Ozepkun . B. -
2012. 66 c. - Pexxum noctyna: http://edu.tusur.ru/publications/1556 (nara obpamenus: 18.07.2018).

4. Altium Designer. SolidWorks. Hacts 2. CxeMOTeXHUYECKOE POEKTUPOBAHUE [ DIEKTPOHHBIN
pecypc]: COOpHMK MpaKTUYECKUX 3aJlaHUH 110 MPOEKTUPOBaHMIO neyaTHbIX y3710B POC / O3epkun /l. B. -
2012. 50 c. - Pexxum nocryna: http://edu.tusur.ru/publications/1554 (nata o6pamenus: 18.07.2018).

5. Altium Designer. SolidWorks. Yacts 3. Tomonoruueckoe MpoeKTUpOBaHUE [DIIEKTPOHHBIN
pecypc]: COOpHUK MPAKTUYECKUX 3aIaHUI TI0 MPOEKTUPOBAHUIO mevaTHbIX y3i10B POC / O3epkun 1. B. -
2012. 95 c. - Pexxum noctyna: http://edu.tusur.ru/publications/1558 (nara obpamenus: 18.07.2018).

6. 3HAKOMCTBO C CHCTEMOM aBTOMAaTHM3UPOBAHHOI'O MPOEKTHpoBaHMs mneyatHelx miat P-CAD
[OnexTpoHHBIN pecypc]: Metoauyeckue yka3zaHus K J1abopaTopHoil padore no aucuuiuinbe «Mudopma-
UMOHHBbIE TexHosoruu mnpoektupoBanus POC» / Kobpun 1O. II. - 2012. 28 c. - Pexum pocrymna:
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http://edu.tusur.ru/publications/2614 (nara o6pamienus: 18.07.2018).

7. Opranuzanus v BeneHrue 0uoimoTek paaunodnemenToB B P-CAD [DnextponHslii pecypce]: Me-
TOJMYECKUE yKa3aHUs K JabopaTtopHoit padore mo aucuuminHe « HpopMalmoHHbIE TEXHOIOTHH TPOCK-
tupoBanust POCy» / Kobpun 0. I1. - 2012. 31 c. - Pexxum noctyma: http://edu.tusur.ru/publications/2612
(mata obpamenwus: 18.07.2018).

8. Coszmanue ycinoBHBIX Ipaduueckux o003HaYeHUH paanodieMeHToB B P-CAD [DnexkTpoHHBIN
pecypc]: Meronuueckue ykazaHus K j1abopatopHoit padore no aucuuruiiie « M HpopMaoHHbIe TEXHO -
gorun mpoektupoBanuss POC» / Kob6pun 1O. II. - 2012. 60 c¢. - Pexum nocryma:
http://edu.tusur.ru/publications/2611 (mzara obpamenus: 18.07.2018).

9. Paszpabotka mocago4YHbIX MECT Il MOHTa)ka KOHCTPYKTUBHBIX 2JIEMEHTOB Ha I€YaTHOM Ij1aTe
B P-CAD [OnextponHslii pecypc]: Meroaudeckue ykazaHus K jJabopaTtopHOW paboTe Mo AMCIHILTAHE
«udopmanronnsie TexHomorun npoektupoBanus POCy» / Kobpun 0. I1. - 2012. 83 c. - Pexxum mocry-
na: http://edu.tusur.ru/publications/2610 (nata obpamenus: 18.07.2018).

10. ®opmupoBanue kommoHeHTOoB POC ¢ momomipro mgucnerdepa Oubmmorek P-CAD Library
Executive [OnekTpoHHBIN pecypc]: MeToanueckue yka3aHus K JaOOpaTOpHON paboTe Mo AMCIUILINHE
«udopmanmonnsie TexHomoruu npoektupoBanus POCy» / Kobpun 0. I1. - 2012. 35 c. - Pexxum mocry-
na: http://edu.tusur.ru/publications/2609 (nata obpamenus: 18.07.2018).

11. Coznanue snekTpudeckux cxeMm rpaduaeckum pegakropom P-CAD Schematic [DnekTpoHHBII
pecypc]: Meronuueckue ykazaHus K j1abopatopHoit padore no aucuuruiiie «HpopMaoHHbIe TEXHO -
gorun npoektupoBanuss POC» / Kobpun 1O. II. - 2012. 46 c¢. - Pexum nocryma:
http://edu.tusur.ru/publications/2608 (nara o6pamienus: 18.07.2018).

12. JInamoroBoe pa3MelieHue aeKkTpopaanodieMeHToB B P-CAD [DnekTtpoHHsbIi pecypc]: Mero-
JIMYECKUe yKa3aHHs K j1abopaTtopHoit padore nmo nucuuiuinae « HpOopMaoHHbIe TEXHOIOTUH MTPOEKTH -
poBanust POC» / Kobpun FO. I1. - 2012. 48 c. - Pexxum nmoctyma: http://edu.tusur.ru/publications/2607
(mata obpamenwus: 18.07.2018).

13. Py4yHas u uHTEepakTUBHAs TPACCHUPOBKH MPOBOAHUKOB IeuvaTHbIX miatr B P-CAD [Onektpon-
HBIH pecypc]: Meroauueckue ykazaHus K JabopatopHoil padore mo nuctuminae «MHpopmannoHHbIe
TexHojorun mnpoektupoBanuss POC» / Koopun 1O0. II. - 2012. 51 c. - Pexum npocryna:
http://edu.tusur.ru/publications/2606 (nara o6pamienus: 18.07.2018).

14. ABTOMaTHuecKas TPACCUPOBKA MPOBOJHUKOB nedaTHbiX IuiaT B P-CAD [DnexTtpoHHBIN pe-
cypc]: Metoanueckue ykasaHus K JabopaTopHoii padote no aucturmiinae «MHpopMalnoHHbIe TEXHONO-
run  mpoektupoBanmst POC» / Kobpun 0. II. - 2012. 36 <c¢. - Pexum pgocryna:
http://edu.tusur.ru/publications/2605 (nara o6pamienus: 18.07.2018).

15. OcHOBBI 3pTOHOMUKH U JU3aHA PATUOICKTPOHHBIX CPEACTB OBITOBOTO Ha3HAUYEHUs [DIeK-
TpoHHBIH pecypc]: Yuebnoe mocobume / KommakoB A. K. - 2012. 200 c. - Pexum pocryna:
http://edu.tusur.ru/publications/1112 (nara oopamenus: 18.07.2018).

16. Pacyer TONIIMHBI BIAro3aliuTHBIX NOKpbITUN netaneid POC [Onextponnsiit pecype]: Mero-
JTUYECKOe TTocoOure JUTsl BRIMIOJTHEHUs TpakTudeckoro 3anatus / KonmakoB A. K. - 2012. 11 c. - Pexxum no-
ctyna: http://edu.tusur.ru/publications/1040 (nara o6pamenus: 18.07.2018).

17. Pacyet coOCcTBEeHHO# YacTOThl TeyatHoTo y3na POC [DnexkTponHblid pecypc]: Meroauueckoe
nocobue Uit BIMOMHEHU npaktuueckoro 3anatusi / KonmakoB A. K. - 2012. 4 c. - Pexum gocryna:
http://edu.tusur.ru/publications/1043 (mara obpamienus: 18.07.2018).

18. Bribop u pacuer cucremsl amopTtuszanuu 6moka POC [DnekrponHslit pecypc]: Meroauueckoe
nocobue A BeIMOMHEHUsT npakTrudeckoro 3aHsaTus / KonmakoB A. K. - 2012. 11 c. - Pexum moctyma:
http://edu.tusur.ru/publications/1045 (nara o6pamienus: 18.07.2018).

19. Pacuét TeruoBoro pexuma 6oka POC [DnexTpoHHBINA pecypc]: MeToaudeckoe mocodue st
BBIMOJIHEHU TpakThHueckoro 3ansatuss / KommakoB A. K. - 2012. 8 c¢. - Pexum pocryma:
http://edu.tusur.ru/publications/1044 (mara obpamenus: 18.07.2018).

20. OmpeneneHre MaccorabapuTHBIX IMoKa3arenel KOHCTpyKimu 6moka POC [DnexTpoHHBIi pe-
cypc]: Meronndeckoe mocoOue Jijist BRITTOJIHSHHsI TipakTudeckoro 3ausatus / Konnakos A. K. - 2012. 6 c. -
Pexxum noctyna: http://edu.tusur.ru/publications/1046 (nara o6pamenus: 18.07.2018).

21. XymoKeCTBEHHO — KOHCTPYKTOpPCKas pa3paboTka JIMIIEBOW IMaHEIHd Pagruo3JEeKTPOHHOTO
yCTpoOHCTBa [DIeKTpOHHBINH pecype]: Meroauueckoe mocodue o BHITOIHEHUIO PAKTUYECKOTO 3aHATHS /
KonmakoB A. K. - 2009. 19 c. - Pexxum noctyna: http://edu.tusur.ru/publications/1175 (mata obpamenus:
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18.07.2018).
22. OcHOBHI Au3aifHa ¥ KOMITO3HMIIMM B TEXHUKE [DIEKTpOHHBIN pecypc]: YueOHOoe mocobue /
Konmakos A. K. - 2012. 97 c. - Pexxum goctyma: http://edu.tusur.ru/publications/1270 (mara oGpamieHus:

18.07.2018).
23. 3naxkomctBO ¢ CAIIP Altium Designer [DnexTponHsbIii pecypc]: Meronuueckue yka3zaHUs K
nabopatopHoit  padore / FO. II. Kobpum - 2018. 23 c¢. - Pexum pgocryna:

https://edu.tusur.ru/publications/7905 (mara oopamenus: 18.07.2018).

24. Opraams3anusa 1 BeaeHue oudnmorek B Altium Designer [DnekTpoHHBIN pecype]: MeTomuye-
CKHMe YyKazaHusi K naboparopHoit pabore / HO. II. Kobpun - 2018. 28 c. - Pexum pocryna:
https://edu.tusur.ru/publications/7903 (nara obpamenus: 18.07.2018).

25. ®opmupoBaHUe 3IEMEHTHOH 0a3bl mpoekra meyatHoro yszna POC [DnexktpoHHbIH pecypc]:
Metonuveckue ykazanusi kK saboparopuoit padore / FO. I1. Kobpun - 2018. 25 c. - Pexxum mgoctyma:
https://edu.tusur.ru/publications/7967 (nara oopamenus: 18.07.2018).

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

Y4eOHO-METOIMUYECKUE MaTepHallbl sl CAMOCTOSTENILHON M ayAUTOPHOM paboThl 00ydaroIuXcs
W3 YHUCa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3I0POBBSI M1 HHBAIHMJIOB MIPEIOCTABIAIOTCS B hopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBbS U BOCTIPUATHUS HHPOPMAITHIH.

JJist M1 ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B [le4aTHON (hopMe yBETNYEHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JLJist I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou opme.

12.4. IIpoeccuonaibHbie 6a3bl JAHHBIX U HH(GOPMAILIMOHHBIE CTIPABOYHBbIE CHCTEMbI
1. ba3bl naHHbIX, JOCTYI K KOTOpbIM odopmiieH Oubanorekoir TYCYPa B Tekyiuii MOMEHT Bpe-
MeHHU. CIIMCOK TOCTYIHBIX 0a3 TaHHBIX CM. 10 ccbuike: https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrne 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, TPYIIIIOBBIX M MHAWBUYaJIbHBIX KOHCYJAbTALUH, TE-
KYILEro KOHTPOJIS U MPOMEXKYTOUHON aTTeCTAallMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOIMUYECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 00opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOoIl meOenbio. MMeroTes
JIEeMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIe TeMaTHIeCKue Ui-
JIOCTPALMHU 10 JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecnedeHne I JadopaTopHbIX padoT

JlaGopaTopust aBToMaTu3upOBaHHOTO TpoekTrpoBanus / Jlabopatopus I'TIO

yueOHasi ayJuTOpUs TSI TPOBEACHUS 3aHATUN JIGKIIMOHHOTO THUIA, ydeOHas ayAuTOPHs Ul IPOBE-
JIEHUS 3aHATHI MPAKTUYECKOro THUIIA, yuyeOHast ayIuTOpUs AJisl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yueOHasl aymuTopus Uil MPOBEICHHS 3aHATUI CEMHUHAPCKOro TUIIA, MOMEIIEHUE JJIs1 KypCOBOT'O MPOEKTH -
poBaHUs (BBIMOJIHEHUSI KYpPCOBBIX padoT), MOMEIIEHUE ISl TPOBEACHUS TPYIIOBBIX U MHAMBHUIYaTIbHBIX
KOHCYJBTAllMi, TOMEIIEHUE JJIsl IPOBEACHUS TEKYIIETO KOHTPOJISI U MPOMEXKYTOUHOM aTTecTalluu, oMe-
[IEHHE IS CAaMOCTOSTEIBHON paboThI

634050, Tomckas o6macts, T. Tomck, Jlennna npocrexT, a. 40, 403 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:
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- CepBep Ha 0aze kommbroTepa Intel Pentium,;

- Paboune crannuu Ha 6aze kommnerotepa Intel Core (12 mT.);

- MapkepHas nocka;

- DKpaH JyIsl IPOEKTOpa Ha MOJICTABKE;

- Mynstumenniinbiii npoextop TOSHIBA;

- TeneBuzop-monutop SAMSUNG;

- Kommutekt cienmanuzupoBanHoi yueOHOW Mebenu;
- Pabouee mecTo mpemnoaBares.

[TporpamMHOe obecrieueHue:

7-Zip

ANSYS AIM Student
Acrobat Reader
Altium Designer
Google Chrome
MicroCAP

Microsoft Office
Microsoft Windows

Mozilla Firefox
OpenOffice

13.1.3. MaTepuaabHO-TEXHHYeCKOe U POrpaMMHOe odecriedeHue I CAaMOCTOATEIbHOI padoThl
Jis caMocTosATENbHON pabOThl UCHONB3YIOTCS Y4eOHbIE ayAUTOPUM (KOMITBIOTEpHBIE KIJIACCHhI),
PacCTIOIOKEHHBIE TT0 aJpecaMm:

- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;

- 634045, Tomckast obmacTts, r. Tomck, yn. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepummnauna ynuna, 1. 47, 126 ayn.;

- 634034, Tomckast o6macTs, r. Tomck, Bepmmnanna ynmuua, 1. 74, 207 aya.

CocraB 000py10BaHHUSA:
- yueOHast mebenb;

- komnbroTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81Tw. - 5 wit.;

- KOMITBIOTEPHI TIOAKIIIOUYEHBI K ceTH «HTepHeT» M 00ecrneynBaroT AOCTYI B JIEKTPOHHYIO HMH-
(hopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECTICUEHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTtepuajibHO-TeXHHYeCKOe o0ecnedeHre JUCHUILIHHBI VIS JIHI ¢ OTPAHHYCHHBIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B

OcBoeHue JAUCHUIUIMHEL JIMOAMU € OTPaHUYCHHBIMU BO3MOXHOCTAMHU 3J0POBbA U MHBAJIWIAMHU

OCYHICCTBIIACTCA C UCIIOJIB30BAHUCM CPCACTB O6y‘l€HHH O6III€FO " CIICHHUaJIbHOI'O Ha3HA4YCHMUA.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMHUCS ¢ HAPYIIEHHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCHJIMBAIOIIEH anmapaTypbl, MyJbTUMEIUHHBIX CPEJCTB U JPYTUX TEXHUYECKUX CPEACTB MpHeMa/mepena-
i yaeOHOM nH(OpMaIUU B JOCTYMHBIX (hopMax, MOOUIBLHOM CUCTEMBI TIPETOIaBaHus i1 00y4JaroINXCs
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOM CUCTEMBI. Y4eOHasi ayTuTOpUs, B KOTOPOU 3aHUMAIOTCS
oOyuyaromiyecsi ¢ HapyIlIeHHEM clyxa, 000pyIoBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOM, FJIEKTPOHHON JOCKOW, MYJIbTUMEAUMHON CHCTEMOM.

[Tpu 3aHATHAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPETYCMOTPEHO UCIIOIb30BaHUE B
JICKIIMOHHBIX U y4EOHBIX ayAUTOPHIX BO3MOKHOCTH IIPOCMOTPA YIAICHHBIX 00OBEKTOB (HaIIpuUMep, TEKCTa
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HAa JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIU BUACOYBETUIUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYAIONIMMHUCS ¢ HAPYUIEHUSIMH OMOPHO-ABUIaTeJbHOI0 aNNAapaTa HCIOJb-
3YIOTCS aJIbTePHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jnaund yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popMax, MOOMIIBHOW CUCTEMBI OOYYCHUS JJIs JIFO/ICH C MHBA-
JTUTHOCTBIO.

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

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA

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

a) npoOieMa CUHTE3a

b) nmpoGiema aHanmza

2) K kakoii nmpoOiiemMe OTHOCUTCS BBIOOp UMcCiia YPOBHEW U MOJCUCTEM (MepapXusi CUCTEMBI)?

a) mpobJjeMa CHHTe3a

b) nmpoGnema aHanmza

3) K xakomy BuAy MOACUCTEM OTHOCSTCS IMOJCHCTEMBI TPACCHPOBKM COEAMHEHHH B IEYaTHBIX
rarax?

a) 00CITY>KUBAIOIINE OJCUCTEMbI

b) MpOEKTUPYIOIIHE MOACUCTEMBI

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

a) 00CITY>)KUBAIOIINE MOJCUCTEMbI

b) MpOEKTUPYIOIIHE MOACUCTEMBI

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

a) 00CITY>KUBAIOIINE MOJCUCTEMbI

b) MpOEKTUPYIOIIHE MOACUCTEMBI

6) Kakyto mammHHYyI0 rpaduky cieayeT HCHOJIb30BaTh JJIS pEIIeHHs 3agad MPOEKTUPOBAHUS
KOHCTPYKIIHH?

a) HHTEPaKTUBHYIO MAITMHHYIO TpaduKy

b) nmakeTHy10 00paboTKy rpaduueckoil HHPpopMauu

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

a) CHelHaIu3upOBaHHbIe TpadUuecKue CHCTEMbI

b) cuctemsbl 0011IeTO Ha3HAYEHUS

8) Kaxkas rpaduueckas cucrema J10JbKHA UCHIOIB30BaThCs Ui 0OpMIIEHUS TpaUIeCKUX 3aBUCH -
mocten POC?

a) CHelHaIn3upOBaHHbIe TpadUuecKue CHCTEMbI

b) cuctemsbl 0011IeTO HAa3HAYEHUS

9) Kakue moxo/ip1 HEOOXOMMBI [T peIIeHHs 3a/1a4 TPACCUPOBKH COSTMHEHUN MEX/Ty DJIEMEHTa -
MH?

a) BHEIPEHHE CYIIECTBYIOLIETO MPOrPaMMHOT0 00eCTIeYeHHUs

b) mocTpoeHne MaTeMaTHUECKUX MOJIEIIEH

C) pa3paboTKa COOTBETCTBYIOIUX MPOTrpaMM

d) pazpaboTka anropuTMOB

10) Kakue moaxoipl HEOOXOAUMBI IJIsl PELICHHs 33734 Pa3MEIICHUs JIEMEHTOB AJIEKTPUUYECKON
CXEMBI [10CJIE€ TOTO, KaK 3a/1aua KOMIIOHOBKH YK€ pelieHa?

a) BHEJIPEHHE CYIIECTBYIOLIETO MPOrPaMMHOT0 00eCTIeYeHHUs

b) pa3paboTka anropuTMOB

C) MOCTPOEHUE MAaTEeMaTHYECKUX MOJIeNei
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d) pazpaboTka COOTBETCTBYIOIIMX MPOTPaMM

11) B pe3ynbTaTe npoBeneHUs] HAyYHO-HCCIEA0BAaTebCKUX PabOT co3aHa JOKYMEHTAlus IS pe-
IICHUS 33/1a4u TpaccupoBKH. K Kakoli crucreMe OTHOCUTCS MOJTyYeHHAs TOKyMEHTalus?

a) SCM-cucrema (yrnpaBJIeHHE IIETIOYKAMHU TTOCTABOK)

b) PDM-cuctema (ynpasieHue NPOESKTHBIMU TaHHBIMH )

¢) CAD-cuctema (KOHCTPYKTOPCKOE MPOSKTUPOBAHUE)

d) CAM-cuctema (TeXHOIOTHYECKAsl TOJrOTOBKA IIPOU3BO/ICTBA)

e) CAE-cucrema (pyHKITMOHATBHOE MMPOEKTHPOBAHUE)

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

a) "uH(popMaIus - CBeCHHS, NepeaBaeMble OHUMH JIIOABMHU APYTHM JIIOASIM YCTHBIM, TUCHMEH -
HBIM WJIH KaKUM-HUOYb apyrum criocodom” (BCD)

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

¢) "uHdopmanus ABIIEeTCS OJHON U3 (PyHIaAMEHTAIbHBIX CYLTHOCTEH OKpyXaromero Hac Mupa" 4,
"uHopMaIus ABIACTCS OJHUM M3 OCHOBHBIX YHUBEPCATIBHBIX CBOMCTB MaTepuu"

d) "undopmanus ecTb OTpaskeHHe peaabHOro Mupa"

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

a) rpaduyuecKuii mporeccop

b) rpapuueckas PC

¢) rpaduUeCKHE aIanTephl

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

a) rpapuueckas PC

b) rpaduyeckue axanteps

¢) rpaduueckuii mpoieccop

15) Kakoit Bug n300pakeHuit HeoO0X0auM 1715t OpOPMIICHUS YePTEKEH?

a) BBICOKOKAYeCTBEHHbIE YepHO-0eTIble H300paKeHUs

b) nBeTHBIC WK ABYMEPHBIC H300paKEHUS

C) MPOEKIHUS TPEXMEPHBIX H300paKEeHUH ¢ 3aKpallliBaHHEM OBEPXHOCTEH

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

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

16) Pemenue kakoit 3amaun npoektupoBanusi POC motpedyeTcs A1 MOBBIIIIEHUS TTPOIIEHTA 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 MojiepHu3aIus cymectBytomeid POC

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

€) YacTh4yHas MojepHu3aIus cymectBytomeid POC

f) cozmanue HoBbIX POC

g) cyliecTBEHHasi MOAEpHU3aLUs

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

1. cpeacTBO aBTOMaTH3AIMH TPOSKTUPOBAHUS

2. cucrema JIeITeIbHOCTH JIF0/ICH 110 MPOESKTUPOBAHHUIO OOBEKTOB

19) BubpoycToiuuBOCTS - 3TO:
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a) 1. cnocoOHOCTh KOHCTPYKIIMKA HOPMAJIbHO (PYHKIIMOHUPOBATh B YCIOBUSAX BO3JeicTBUA BHOpa-
U

b) 2. ciocoOHOCTh KOHCTPYKIIMH MPOTUBOICHCTBOBATh M YCTPAHITh BUOPAIIUIO

¢) 3. cmocoOHOCTh YCTOWYMBO (DYHKIIMOHHUPOBATH B YCIOBHUSIX MIEPEMEHHBIX KOJICOAHMI

20) BuGponpouHOCTS - 3TO:

a) 1. cmocoOHOCTh KOHCTPYKITUH BBIICPKUBATH BUOPAITHIO

b) 2. ciocoOHOCTh KOHCTPYKIIMU HOPMAJIBHO (PYHKITMOHUPOBATh MOCJIE YCTPAaHEHUsI BUOpauu

¢) 3. crmocoOHOCTh KOHCTPYKITUH TIPOTUBOCTOSITH Pa3pyIIaroIeMy BO3ICHCTBUIO BHOpaAIIUn

21) 'aibBaHOXUMUYECKUN METOA IPUMEHSIETCS IS

a) 1, mony4eHus nepexoAHbIX OTBEPCTHH B MEUYATHBIX IIaTaxX

b) 2, noxy4eHus: MeTaNIM3UPOBAHHBIX OTBEPCTUH B MEYATHBIX TUIATaxX

¢) 3, OJIy4eHHs OTBEPCTUI C 36HKOBKOMH

22) JIBycTOpOHHME I€YaTHBIE IJ1aThl pEKOMEHAYETCS UCIOIb30BaTh JJIA:

a) 1. cBepXOBICTPOACUCTBYIOMIUX CUCTEM

b) 2. co3maHus YaCTUYHOTO FKPAHUPOBAHUS JTMHUU

¢) 3, hbopMupoBaHUE TUHUH CBS3H BHICOKOTO Ka4eCTBa

23) KoHCTpyKIIMYM NIEYaTaroT IJ1aThl ONPEAEIISAIOTCS:

a) 1, TeXHOJIOTHEN ee U3TOTOBJICHUS

b) 2, ee Tomoyoruei

¢) 3, TpaccupOBKOH

24) Mexanu3m paboThl MATHUTOCTATUYECKOTO DKPaHa:

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

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

¢) 3. 3aKiIrovaeTcs B IIYHTUPOBAHUH MApa3sUTHBIX CBS3EH

25) MHorocoiHple Ne4aTHbIE IUIaThl PEKOMEHAYETCS MCIIOJIb30BATh JIJIS:

a) 1, OBICTPOICHCTBYIONTUX M CBEPXOBICTPOCHCTBYIOIINX YCTPOUCTB

b) 2, OBICTPOJCHCTBYIONINX YCTPOICTB

¢) 3, moKanu3aus 3JIeKTPOMArHUTHOTO OIS

26) OneHka KOHCTPYKIMH anmaparypsl - 3TO:

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

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

¢) 3, mony4eHue 3aJaHHOTO 3HaYEeHUsI ONTUMHU3ALNH

27) OcHOBHOE TpeOOBaHUE K DKPaHY:

a) 1. MakcuManpHas TONIIUHA

b) 2. MakcuMabHas POBOUMOCTD

¢) 3. makcuMainbHas 3QPEKTUBHOCTD

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

a) 4eThbIpe

b) nsaTh

C) IIeCTh

d) cemp

29) O1HOCTOPOHHUE MEYaTHBIE IJIAThl PEKOMEHYETCsl UCII0Ib30BaTh JUIS:

a) hopMHUpOBaHUE KAaYECTBEHHBIX JTUHUHN CBS3H

b) popmupoBanue TUHUH CBSI3U

C) CBEPXOBICTPOICHCTBYIOITUX CUCTEM

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

a) B BUJIC IWUIMHJPA U B BUJC YUTIa

b) KopmycHbIE U OECKOPITYCHBIC

C) C aKCHATBHBIMU U PaJHaIbHBIMU BBIBOJIAMU

31) IlpenensHBIN pa3sMep CTOPOHBI MEYaTHOW TIaThl AobkeH ObITh He Oomee (IOCT P 53429-
2009):

a) 100 mm
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b) 350 Mmm

¢) 6onee 350 MM

32) PazpaboTka KpuTepHueB KOHCTPYKIMH (YOPMHUPYETCS H3:

a) MapameTpoB, M0 KOTOPHIM BEAETCS OLIEHKA KOHCTPYKLIUN

b) 3a71a4 ONTUMHU3ALHH

C) pelIeHus 3a/1a4 JOCTHKEHHUS] MUHUMHU3AlMK 3HAYSHUS TapaMeTpOB

33) Tepmun «BepuduKanus) 03HAYACT:

a) MOCTPOEHHUE TIOJTHON MOJIENI KOHCTPYKIIMU

b) KOHCTPYKTOpPCKasi peaan3anus CXeMbl

C) yCcTaHOBJIEHHE PabOTOCTIOCOOHOCTH

34) Toronoruueckoe MPOEKTUPOBAHUE pACCMAaTPUBACTCS KaK KOMIUIEKC BOIIPOCOB:

a) CUHTE3 KOHCTPYKIIMH - UHTEPAKTUBHAS ONTUMU3ALMS - JOKYMEHTALIHS

b) KOppEeKTHUPOBKA PEIICHH - BepUPHUKALNSA - CEPTUDUKAIIHS

C) MPOEKTUPOBAHHE - U3TOTOBJICHHUE - KOHTPOJIb

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

a) pa3OueHue - pa3MeIIeHUe - TPACCUPOBKa

b) cxema - KOMIIOHOBKA - TPACCHPOBKA

C) Teopus - KPUTEPHUH - 3a]1a4u

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

a) GyHKITMOHAIHHOE MPOEKTUPOBAHUE

b) cucreMoTeXHUYECKOE MTPOEKTUPOBAHNE

C) TEXHOJIOTMYecKast MOAr0TOBKA MPOU3BOJICTBA

d) KOHCTPYKTOpPCKOE MPOEKTUPOBAHHUE

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

a) TEXHOJIOTMUYecKast MOAr0TOBKa MPOU3BOJICTBA

b) cucreMoTeXHUYECKOE MTPOEKTUPOBAHNE

¢) GYyHKITMOHATBHOE MMPOEKTUPOBAHUE

d) KOHCTPYKTOpPCKOE MPOEKTUPOBAHHE

38) Ha kako# cramuy OCYIIECTBISIETCS pa3padOTKa MaTeMaTWYECKOH MOJETH IS YIpaBICHUS
TEXHOJIOTMUECKHUM IIPOLIECCOM NPH NpoeKkTupoBanuu POC?

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

b) paGounii mpoexT

C) HAay4HO-HCCIIe0BaTeIbCcKast paboTa

d) TeXHUYECKUN TTPOCKT

€) TEXHUYECKOE 3aJ[aHre Ha MIPOEKTHPYEMbIH OOBEKT

39) Ha xakoii cTaanu BeIIaéTCs OKOHYATEIbHAS KOHCTPYKTOPCKAs JOKYMEHTAIHSI TIPU TTPOCKTUPO-
Banuu POC?

a) TEXHUYECKHUH MPOEKT

b) paGounii mpoexT

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

d) TexHu4eckoe 3aJaHNE HA MPOEKTUPYEMbI OOBEKT

€) Hay4HO-UCCIIeIoBaTeIbCcKas pabora

40) Ha kako# cTaguu OCyIIECTBIISICTCS MMOMCK aHAJIOTOB NP NpoekTrpoBanuu POC?

a) TEXHUYECKOE 3aJ]aHNe Ha MIPOEKTHPYEMbI OOBEKT

b) paGounii mpoexT

C) TEXHUUYECKHUH MTPOEKT

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

€) Hay4HO-HCCIIeI0BaTeIbCKast paboTa
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41) Ha xakom stane npoektupoBanusi POC onpenenstorcss pUHIMIEI €€ paboThI?

a) GyHKITMOHAIHHOE MPOEKTUPOBAHUE

b) cucreMoTeXHUYECKOE MTPOEKTUPOBAHNE

C) TEXHOJIOTMUYecKast MOAr0TOBKa IMPOU3BOJICTBA

d) KOHCTPYKTOpPCKOE MPOEKTUPOBAHHE

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

a) 9CKU3HOE MPOEKTUPOBAHKE

b) npeaBapuTeIbHOE MPOSKTUPOBAHHE

C) TEXHUYECKOE NMPOCKTHUPOBAHHE

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

a) TEXHUUYECKOE NTPOEKTUPOBAHHE

b) 3cKU3HOE MTPOCKTUPOBAHKE

C) NPEBAPUTEIBHOE POEKTUPOBAHHE

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

a) MpeBapUTENIbHOE MPOSKTUPOBAHHE

b) SCKH3HOE POEKTUPOBAHUE

C) TEXHUYECKOE MPOCKTHUPOBAHHE

45) Pa3paboTana JOKyMEHTAIH Ul TPOSKTHPOBAHUS TEXHOJIOTHYecKkoro Mapuipyra. K xaxoit cu-
CTeMe OTHOCUTCSA MOJTyuyeHHas JOKyMeHTalus?

a) PDM-cuctema (ynpaBieHHe NPOESKTHBIMH JTAHHBIMH)

b) SCM-cucrema (ymnpaieHHe 1IEMOYKaMH TTOCTaBOK)

¢) CAE-cucrema (pyHKIIMOHAIBHOE TPOSKTUPOBAHNUE)

d) CAD-cucrema (KOHCTPYKTOPCKOE IMTPOCKTUPOBAHKE)

e) CAM-cucrema (TEXHOJIOTHYECKAs MOATOTOBKA MPOU3BOJICTBA)

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

a) arperupoBaHue

b) abcTpakius

C) ACKOMIO3UIIHS

47) DneKTpoMarHuTHasi COBMECTUMOCTb - 9TO:

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

b) criocoOHOCTH ammaparypbl YBEIUUHUBATh UyBCTBUTEIBHOCTh IIPU BO3ACHCTBUM PA3IUYHBIX I0-
nen

C) CIOCOOHOCTH ammapaTypbl (YHKIIMOHUPOBATh COTIACHO TpeOoBaHUsM TY OJIHOBPEMEHHO C
JPYTUMH YCTPOUCTBAMU B PEAJIbHOM 3JEKTPOMarHUTHON 0OCTaHOBKE.

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI

1) ABromarusupoBaHHoe mnpoekTupoBaHue (All), kak TEXHOJOrHs MPOEKTHO-KOHCTPYKTOPCKON
nestenbHocTU. Lenu AL

2) Onpenenenue noustus CAIIP.

3) Knaccuduxanuus CAIIP. 3anaun, pemaemble Ha OCHOBE KJIaCCU(PHUKALINU.

4) Knaccudukannonssie npusHaku u rpynmnsl CAIIP.

5) OO0mias XxapakTepuCTHKa MpoLecca aBTOMaTU3UPOBAHHOTO IPOEKTUPOBAHMUS.

6) CtpyKTypa mpoiecca aBTOMaTU3UPOBAHHOTO TPOCKTUPOBAHMUSI, €TO MPUHIIUITHAIbHBIE CBOHCTBA
- HEPapXUYHOCTh, UTEPALIMOHHOCTb, aJIbTEPHATUBHOCTD.

7) ®yukunonanbuble coctapistonie CAIIP - npoextupyroniye u 00CayKUBaOLUINE OICUCTEMBI.

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

9) CuctemHBIN TTOAXOA K aBTOMATH3aAIlMK MTPOCKTHO-KOHCTPYKTOPCKUX padbot. Cesizp CAIIP ¢ cu-
CTeMaMH aBTOMaTH3aluu Ipyrux BUaoB. HTerpupoBannsle (kommuiekcHbie) CAITP.

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

11) CAIIP u ux mecto cpeau apyrux cuctem. PaznoBunnoctu CAIIP. Bunsl obecnieuenust CAIIP.
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ITpumeprr CAIIP.

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

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

14) CALS — TexHonorun nH(GOpMAIIMOHHON MOAICPKKH KU3ZHEHHOTO LuKia nzaenuii POC.

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

16) Ctpykrypa texaudeckoro ooecnieuenuss CAIIP. Texunueckue cpeacTBa. MammHHbIE HOCUTE-
1 uH(OpPMAIIUH, BUIBI KAHATIOB CBS3H, CPEICTBA BHIYMCIUTEIILHON TeXHUKH. [IOHATHS KITUEHT-cepBepa,
daiin-cepBepa, cepBepa 0a3 JaHHBIX, cepBepa MPUIIOKEHHH, KOMMYTAIlMOHHOTO CEpBEpa, CIEHUATU3UPO-
BaHHOT'O CepBepa.

17) CnetmanuzupoBanabie KTC CAIIP - aBTroMatuzupoBaHHbIe paboune MecTa.

18) Komnbrotephusie cetu B CAIIP.

19) O6ecnevenus 6e30mMacHOCTH UHPOPMAITMOHHBIX TEXHOIOTHI TipoekTrpoBanus POC.

20) YcrpoiicTBa BbiBOAa TeKcTOBOM HokyMeHTauuu B CAIIP - neuatatomue ycrpoiictsa (ITY).

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

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

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

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

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

26) Cocta nporpammuoro odecnieuenust CAIIP.

27) CoctaB nHGOPMAIIMOHHOTO U JIMHTBUCTUYECKOoro obecrieueHust CAITP.

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

29) CocraB u ctpyktypa cucreM PCAD u Altium Designer.

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

31) Anroput™m pabotsl ¢ CAIIP cxemorexunuka POC.

32) AnroputMm pabotsl ¢ CAIIP konctpykropa POC.

33) Anroput™m pabotel ¢ CAIIP Texnomnora POC.

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

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

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

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

38) CrpykTypa onucanust KoHCTpyKTHBa B cucteMax PCAD u Altium Designer.

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

40) [Ipouenypsl pa3MelIeHUs U yAy4IlIeHUs] pa3MenieHus: KomrnoHeHToB Ha [1I1.

41) Pyuynas u uHTEepaKTUBHASA TpaccupoBka coeauHeHuit B cuctemax PCAD u Altium Designer.

42) Apromarnyeckas nporenypa TpaccupoBku B cucremax PCAD u Altium Designer.

14.1.3. Bonpochl Ha caMONIOATOTOBKY
Pa3zpaboTka 3eMeHTHOM Oa3bl
1. B cpene Altium Designer pa3paborate YI'O u Tomonornyeckoe mocagoyHoe MeCTO JUIsl KOH-
neHcaropa K73-17 2.2mMxk® 63B (5%) 0XK0.461.104 TVY. Bxmtounts pa3zpaboTKy B cOCTaB OMOIMOTEKU
«Y4eOHast OubIMOTEKAY.
2. B cpene Altium Designer pa3zpaborats 4 cexuuu YI'O U TOMONIOTHYECKOE MOCATOYHOE MECTO
i Mukpocxembl K5111TY2 6K0.348.149 TVY. Britounts pa3paboTky B cocTaB OMOMMOTEKH «YueOHas
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oubmoTexay.

3. B cpene Altium Designer pa3padorats YI'O 1 TOmosornaeckoe mocajgoqHoe MECTO Il HHIYK-
tuBHOCTH EC24-150K (www.platan.ru/pdf/ec148.pdf). Bxkmtounts pa3paboTKy B cocTaB OMOIMOTEKH
«YuebHast OubIMOTEKa.

4. B cpene Altium Designer pa3paborats YI'O 1 TOmomorndeckoe mocaioqHoe MECTO ISl pe3H -
ctopa C2-33 0.125Bt 1% QC400101.SU0005-89. Bxitounts pa3paboTKy B cocTaB OMOIMOTEKH «Yueh-
Hasi OMOIHOTEeKaY.

5. B cpene Altium Designer pa3padotars YI'O 1 TOmonoru4aeckoe mocagouyHoe MeCTo I AU0a
MBRS120T3 (www.onsemi.com/pub/Collateral/ MBRS120T3-D.pdf). Bxitounts pa3paboTKy B cocTaB
oubnmoTexu «YueOHass OMOIMOTEKAY.

6. B cpene Altium Designer pazpabotate YI'O u Tomonornueckoe mocagoqyHoe MeCTO sl KJIEMM -
Huka X977T10 (www.chipindustry.ru/library/DOC000054719.pdf). Bxatounts pa3paboTKy B cocTaB Ou0-
TUOTEKH «YueOHast OnbImoTeKay.

7. B cpene Altium Designer pa3padotats YI'O u TOMONIOrH4Y€CKOE MOCAT0YHOE MECTO ISl IITHIPE-
Boro pazpéma PLS-02 (www.platan.ru/pdf/ec278.pdf). Bxmtounts pa3paboTKky B cocCTaB OMOIHOTEKH
«YuebHast OubIMOTEKA.

8. B cpene Altium Designer pazpabotars YI'O u TOnmoJgorudeckoe mocaaoqyHoe MECTO ISl pa3h-
éma mutanus PWL-02M (www.platan.ru/pdf/ec275.pdf). Bxirounts pa3paboTky B cocTaB OMOIMOTEKH
«YuebHast OMOIOTEKAY.

9. B cpene Altium Designer paspadotars YI'O 1 TOmojoruueckoe MmocagouHoe MECTO ISl YHII-
pesuctopa RC 0805 103 J (www.eximer.net/products/electron/passive element/rezistors/chip/
import/import_1584.html?Page=1). Bxmrounts pa3paboTky B cocTaB OuOmoTekn «YdeOHas Oubmmo-
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 coorBercTByomemy YI'O.

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

12. B cpene SolidWorks pazpaborats TpéxmepHyro Mozaenb WHAYKTHBHOCTH EC24-150K
(www.platan.ru/pdf/ec148.pdf). Pa3paborky nonkmounts kak PCB3D mMopenb K COOTBETCTBYIOILIEMY
YTO.

13. B cpene SolidWorks paspabotate TpéxmepHyto wmozaenb aumoma MBRS120T3
(www.onsemi.com/pub/Collateral MBRS120T3-D.pdf). Pa3paborky noaxmounts kak PCB3D mozgens k
cootBercTBytomemy YI'O.

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

Tormonornueckoe NpOEKTUPOBAHUE

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

- phy.schdoc — anexTpudeckas cxema,

- phy.pcbdoc — neuarnas mara.

a) HaiiT B anekTpuueckor cxeme koHaeHcarop C5 (Edit/Find Text). Micnonw3yst moodepeaHo Tpu
KOMaH bl nepekpEcTHhIX cchliok (komaHasl Tools/Select PCB Components; Tools/Cross Select Mode;
Tools/Cross Probe), 00HapyXuTh TpeMsi pa3HbIMH CIIOCOOAMH MECTOIIOIOXKEeHHE KOHIeHcaTopa CS Ha me-
YaTHOM Iu1are.

0) Haiitn na nedarHoii mare koHmeHncarop C4 (manens PCB). Mcnonb3yst moouepémnHo nBE KO-
MaHJIbl TTepeKpECTHBIX cchlIoK (koMaHbl Tools/Cross Select Mode; Tools/Cross Probe), Bxiagka ECO
Generation. Beixmrounts onmuto Push Component Designator Changes to Annotation File. OGpatnas
cuaxponm3anus. Komanna Design/Update Schematic. Knonka Execute Changes. Yoeautbes, 4To Ha
ANEKTPUUECKON CXeMe MO3UIIMOHHOe 0003HaueHne Mukpocxembl Ul uzmenunocs Ha DDI.
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2. CUHXpOHU3AIUS DIIEKTPUYECKON CXeMBbI M Me4yaTHOW riarkl. CKOMUPOBaTh B CBOIO pabouyro
nanky mpoekt X:\Program Files\Altium Designer\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 muiara.

a) psiMasi CAHXPOHHU3ALIHSL.

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

0) oOpaTHast CHHXpOHH3AIHSL.

Ha neuwatnHoit miare Haiith Mukpocxemy Ul. IIpucBouTh MHUKpOCXEME HOBOE MO3UIIMOHHOE
ob6o3nauenne DDI1. COpocuTh onmuio BHECEHUS H3MEHEHHil uepe3 Annotation-gaiitn. Komanma
Project/Project Options. Bkimagka ECO Generation. Beikmtounts ommmio Push Component Designator
Changes to Annotation File. O6patnas cunxponusauus. Komanna Design/Update Schematic. Knon-ka
Execute Changes. YOenutbcs, 94TO Ha JIEKTPUUYECKON CXeMe MO3UIIMOHHOE 0003HAUYECHUE MHKPO-CXEMBbI
U1 uzmenuniocs Ha DDI1.

3. Ha3znaueHue mocagovHbIX MecT ayieMeHTaMm. CKOIUpOBaTh B CBOIO PAabOYyI0 TAINKy MPOEKT
X:\Program Files\Altium Designer 6\Examples\References Designs\Videomultiplexer\. Konuposanue
TpeOyeTcsi, YTOOBI  CIy4allHO HE  MOBPEAUTh  HUCXOmHbIE  (aliabl.  3arpy3uTh  MPOEKT
PCB_VideoMux.PrjPCB. OTKpbITh TpH JOKYMEHTA, BXOASIINE B TIPOCKT:

- PCB_DecoderA.schdoc — anextpudeckas cxema kaHana A;

- PCB_DecoderA.schdoc — snekTpuueckas cxema kaHana B;

- VideoMuxBoard.pcbdoc — meyarnas miara.

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

B penaxTope mnevaTHbIX IJIAT YAAIUTH Bee meyatHble npoBoaHuku. Komanna Tools/Un-Route/All
VYnanute Bce monmronsl (3xpaHHbie cion). Komanma Tools/Polygon Pours/Shelve 86 Polygons. Haiitu u
BBIIEJIUTH TOIIOJIOTUYECKOE ITOCAJOYHOE MECTO KBapLeBoro pesoHaropa X1. Illen-uyok mpaBoii kiiaBUIIE
MbIH, BeIOOp myHKTa Find Similar Objects. B auamoroBom okue B cTpoke Footprint BeIOpate Same.
Knonka Apply. Yoenutscst B npaBunbHOcTH BbiOOpa. Knonka OK. B manenmu PCB Inspector B cTpoxke
Footprint «BpyuHyr0» HamucaTh Ha3BaHHE HOBOTO TOMOJOTHYecKoro nocagounoro mecta MCCTD, nociie
4yero Haxartb Ha Enter. 3akpbITh nanenb. CHATH BBIJECICHUE.

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

4. IIpocMoTp 1 OOHOBJICHHE CBS3EH MEXKY DJIIEMEHTAaMH CXEMbI U TMeUaTHOM Tutathl. CKOMUPOBATh
B CBOIO pabouyro manky mnpoekr X:\Program Files\Altium Designer 6\Examples\Signal
Integrity\Differential Pair\. KomupoBanue tpelyercs, 4T00BI CIydyailHO HE MOBPEIUTH UCXOMHBIC (Dailibl.
3arpy3uts npoekT DifferentialPair.PrjPCB. OTKpbITh 1Ba JOKyMEHTa, BXOISIINE B IIPOEKT:

- DifferentialPair.schdoc — anexTpudeckas cxema;

- DifferentialPair.pcbdoc — neuarnas mnnara.

Tpebyetcst 3amenuTh 1Ba pesnctopa R3 u R7 Ha nBa koHaencaropa émkocthio 100 nd. YcnoBHbIE
rpaduueckre 0003HaUCHUSI KOHJCHCATOPOB U X TOIOJOTHUYECKUE TOCAJOYHbIE MECTa HAXOAATCS B CTaH-
napTHou 6mommoTteke Miscellaneous Devices.IntLib.

B penakrope cxem HaiiTu u yganuth 1Ba pesucropa R3 u R7. B nmanenu Libraries moaximounThb
oubmmoreky X:\Altium Designer\Library\Miscellaneous Devices.IntLib. B ykazannoi Oubnmnoreke HaTH
koHzaeHcatop Cap Semi u pa3MeCTUTh J[Ba HK3EMIUIApA Ha MECTE OBIBIIMX PE3UCTOPOB. YKa3aTh IMO3UIH -
onnsle o06o3HaueHus C1 u C2. [logcoenMHUTh KOHTAKTHl KOHJIEHCATOPOB K JIBYM TOPHU3OHTAJIBHBIM TIPO-
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BOJIHHKAM.

B penakTope neyaTHBIX IUIAT HAUTH M YAAUIUTH TOMOJOTMYECKUE MOCAI0YHBIE MECTA PE3UCTOPOB
R3 u R7. C nomomrsio komanasl Place/Component Haiitu B 6ubnmorexe Miscellaneous Devices.IntLib To-
noyioruaeckoe mocagounoe mecto C1206 mys koHmeHcaTtopa. Yka3aTh Mo3uIMoHHOE o0o3HaueHue Cl.
Pa3mecTuTh 1Ba SK3EMIUISIpa TOMOJOTUYECKOr0 MOCAJOYHOTO MECTa KOHJIEHCATOpa COIJIAaCHO PHUCYHKA,
NPUBEIEHHOTO HUXKE.

C nomomnrsto komMannbl Project/Component Links BemomHuTs B3auMocBsa3b YI'O U mocamodHbIX
MeCT. BpIIenuTh B IEBOM U CpEHEM CIUCKE MO3ULMOHHBIe 0003HaueHust C1 1 HaXkaTh Ha KHOMKY > JJIs
MepeMENICHUS B TIPABBIM CIUCOK. AHAJIOTHYHO CTPYIIIUPOBATh MO3UIIMOHHBIE 000-3HayeHnss C2. KHomnka
Perform Update. B pegakrope cxeM BBINOIHUTH NMpsiMyto cuHxpoHu3anuio Design/Update. B nuanorosom
okHe HaxaTh Ha kHOmNKy Execute Changes. Ecnu B pemakrope medaTHBIX IUIaT MO-MPEKHEMY OCTalOCh
3en€HO0e BBIJICIICHUE, TO CeyeT pa3BepHyTh Ha 180" Tomomornyeckue mocaaouHbie MecTa KOHJICHCATO-
pOB.

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

5. DOnementsl kommyTanuu. B cpene SolidWorks pazpaGoraTh ceMelCTBO TpEXMEPHBIX Mojeneit
koMmyTanroHHbIX JienecTkoB (TOCT 16840-78). CeMeicTBO JICTIECTKOB BHITIOJHUTH KaK KOHPUTYpHUpYe-
myto netans SolidWorks ¢ ucnons3oBanreM Tabiauibl mapaMeTpoB. BHEIIHUI BU j1eTiecTKa U ONpeaess -
IOIIIe TEOMETPUIECKHUE pa3Mephl MPEACTABICHBI Ha pucyHKe. Pazpabotky nmonkmounth kak PCB3D mo-
Jenb K cootBercTBytomemy YI'O.

6. OCOOEHHOCTH TOIOJIOTUYECKUX TMPOEKTOB C HUCMOJIb30BAHHMEM MHOTOBBIBOAHBIX IUIAHAPHBIX
OPO.

Hns cnpasku. Fanout (hoHayT) — KOPOTKHI OTPE30K MPOBOJHUKA C MEPEXOIHBIM OTBEPCTUEM Ha
KOHIIE, TIPEeHA3HAUYCHHBIN IS YIPOIICHUST aBTOMAaTHYECKOW TPACCHPOBKU KOMITIOHEHTOB C TIAHAPHBIMU
BBIBOJIaMH. AHAJIOTHYCH TepMUHY stringer (cTpuarep). OOBIYHO MpOorpaMMa aBTOMaTHYECKOU TPACCUPOB-
KU CAMOCTOSTEIILHO TEHEPUPYET CTPUHTEPHI TSl BCEX TUIAHAPHBIX KOHTAKTHBIX TUIOMIAI0K Ha HAYaTbHBIX
ATarnax TPacCUPOBKH, a MOCIIE €€ 3aBEPILICHUs yAasSeT JIUITHUE TEPEXOAHbIE OTBEPCTHUS.

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

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

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

C nmomomipto komanasl Design/Rules n3mMeHnTs nmpaBuiia 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 rpyiie Fanout Options U3MEHUTh HACTPOUKH:

Fanout Style = Inline Rows;

Fanout Direction = In Only.

Knomnka Apply, 3atem knonka OK.

Haiiti u BBIACIUTH MUKPOCXEMY ¢ MO3UIIMOHHBIM 00o3HadeHueM U10. M3 KOHTEKCTHOTO MEHIO
npuMeHnTh komanay Component Actions/Fanout Component. MccnenoBarh moiydeHHBIH pe3yibrar,
CPaBHUTH C MPEIABIAYIIEH MUKPOCXEMOI.

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

- Fanout Style = Staggered Rows;

- Fanout Direction = Out Only.

HaiitTu 1 BBLAETUTH MUKPOCXEMY C MO3ULIMOHHBIM 000o3HaueHneM U94. 13 KOHTEKCTHOTO MEHIO
npumMeHuTh kKoMaHay Component Actions/Fanout Component. McciemoBaTh MONy4eHHBIA pe3yibTar,
CPaBHHTH C IPEIBITYIIUMU MUKPOCXEMAMH.

AHaJIOTHYHO MOYKHO HMCCIIEZIOBATh APYrue KOMOMHAIIMK HAcTpoek B rpymme Fanout Options u ux
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PE3yNIbTATUBHOCTh B OTHOIICHUH T€HEPAIlUd CTPUHTEPOB.

YcTaHOBUTH TIEpBOHAYATIBHBIC HACTPONKH TeHEpAIMK CTpUHTepoB B rpymme Fanout Options:

Fanout Style = Auto;

Fanout Direction = Alternating In and Out;

Direction From Pad = Away From Center;

Via Placement Mode = Centered Between Pads.

C momomsio komanel Auto Route/Fanout/All BEIMOTHUTE aBTOMAaTHYECKYIO TEHEPAIIUIO CTPUHTE-
POB 1JIs1 Bcex ocTaBimxcss MukpocxeMm. C momoribio koManibl Auto Route/All BeImoTHUTE aBTOMaTHYE-
CKYIO TPAacCHpOBKY IE€YaTHOH IUIaThl (MpOLECC UIUTENbHBINA, 3aHUMAET HECKOJIbKO MUHYT). YOeIuThCH,
YTO MOCIIE 3aBEPILIECHUSI aBTOMAaTUYECKONW TPACCUPOBKU HEKOTOPBIE CTPUHIEPI HCUE3ITH.

7. Pa3pabotka nepennux naneneir POC. B cpene SolidWorks Beimonuuts nepeantoro nanens POC,
MPEJCTABICHHYIO HIKE B TPEX Mpoekiui. Marepuan nepeaHel maHenu — aJllOMUHHUEBBIN 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.

14.1.4. Tembl KOHTPOJILHBIX PadoT
KontposnbHas padora Nel. Beinonnenue uepresxeit komnonentoB POC B cucreme SolidWorks.
KonrponbHas padora Ne2. ObecneueHne kauecTBa, Hai&xHOCTU U ontumuzauus POC.

14.1.5. Tembl OIPOCOB HA 3aHATHUAX

CopneprkaHue U 3a7ia4u Kypca, pEKOMEHAALNH 10 €T0 U3YyYEHHUIO.

Nndopmarmonnsie texnonoruu (MUT) B nmpodeccronanbHON AESITETbHOCTH MHXKEHEPa-MPOEKTH-
posiuka POC. Tepmunsl u nousitus, ucnoaszyemsle npu UT npoextupoBanuu POC

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

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

Komrnekcuble nHTemekTyanbable (nHTerpupoBannbie) CAIIP. CneunanusupoBannsie CAIIP nis
CO3/IaHHUS CXEM JIEKTPUYECKUX MPHUHIIMIHUATIBHBIX, MOJICIUPOBAHUS UX PAOOTHI, IPOESKTUPOBAHUS Teyar-
HBIX IIJIaT, pa3MemeHus nudpoBoil anekrpuyeckoit cxemsl B ycrporictBax IIJIMC. TlepcniekTuBbl pa3Bu-
THUSl aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUSI.

Pons UT B mpouecce coznanust POC. YpoBHH NPOEKTUPOBAHUS — CUCTEMHBIN, ()YHKIIMOHAIbHBIH,
KOHCTPYKTOPCKHUM, TEXHOJOTHYECKUM. TH-TIOBBIE MPOEKTHBIE MPOUEAYpbl MpU IpoekTupoBaHuu PIC.
O606meénnas meroauka npoektupoBanus POC ¢ npumenennem UT. Unpopmanmonnas Moiens MpoeKTa,
6a3b1 nanubix (BI), cucremer ynpasienus 6azamu ganHbeix (CYB]), pacnpenenéunsie b/[. CpaBHuTEH-
HBI 0030p OCHOBHBIX XapaKTEPUCTHUK PA3JIMYHBIX TUIIOB COBPEMEHHBIX TEXHUYECKUX cpeacTB. Konmen-
1IMsI aBTOMAaTU3UPOBaHHOTO pabodero mecta (APM) npoektuposuinka POC na 6a3e [1K. 3amgaun ympasie-
HUS ¥ ONITUMHU3ALIUHU, METO/IbI UX PELICHMUS.

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 31eKTpOXTyTOB. TemoBble U EKTPOMarHUTHbIE pacuéTbl. CBA3b
¢ npyrumu CAIIP. OcobenHocTu TpéxmepHoro npoektupoBanus y3iioB u aAetaneit POC B CAIIP Kommac
u NUuBepTtop.

Oco0eHHOCTH MPOEKTUPOBAHUS MEYaTHBIX Y3JI0B ¢ oMolnbio UT. Bo3aMokHOCTH 1 0COOEHHOCTH
unTepdeiico paznuunbix CAIIP. MeTonuka mpoeKTHpOBaHUs IEYaTHBIX y3J10B B KoMIIeKCHbIX CAIIP P-
CAD, Altium Designer, OrCAD, DipTrace u np. Opranm3zanus u Benenue oubmmorek OP3. Co3nanue
YCIIOBHBIX Tpaduueckux oboznauenunit IPD, yctanHoBka OPD Ha mevyarHble mIaTel U pa3paboTka mocaaod-
HbIX MecT OPD. Co3nganue kommonenToB POC. PazpaboTka cxem 3JIeKTpUUYECKUX MPUHIUITHATBHBIX. [{na-
aorosoe pasmenienue OPD. JluanoroBas U aBTOMaTH4ecKasi TPAaCCUPOBKA ITPOBOJAHMKOB I€YATHBIX ILjIart.
CBs3b ¢ apyrumu CAIIP.
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Kommniekc TPUAHA, (noacucremsl «c ACOHUKA-T») nns mogenupoBanus Ha [IK cranmonapHbix
U HECTAllMOHAPHBIX TEIUIOBBIX IMPOLIECCOB, MPOTEKAMUX B KOHCTPYKUUAX POC (cToeuHble KOHCTPYK-
1IUH, OJIOKK C PETYSIPHON U HEPEerylsspHOW CTPYKTYpamHu, TICUaTHBIE Y37Ibl, (YHKIIMOHAIBHbBIE SYCHKH,
mukpocOopkn). Kommneke ACOHUKA-K nnst ynpabieHuss HanéKHOCTBIO M3ACIUNA HAa paHHUX 3Tarax
MIPOCKTUPOBAHMSI, U3TOTOBJICHUS, SKCILTyaTallul U YTUIH3ALUU.

YHuBepcanbHasi IporpaMMHas CUCTEMa KOHEYHO-3JIEMEHTHOTO aHain3a ANSY'S miid peuienus im-
HEWHBIX W HEJIMHEHHBIX CTAlMOHAPHBIX M HECTAIMOHAPHBIX MPOCTPAHCTBEHHBIX 3a/1ad4 MEXaHUKU
KOHCTPYKIIMI, 3a]1a4 TeIIoNnepeaayu U TEeII000MeHa, SIeKTPOIMHAMUKI

Oco0eHHOCTH aBTOMAaTH3UPOBAHHOTO 0(POPMIICHUSI KOHCTPYKTOPCKO okyMeHTanuu POC B cooT-
BercTBuu ¢ ECKJ]

14.1.6. Bonpocsl n1ugdepeHIupOBAHHOTO 3a4YeTa

1) HazoBute u oxapakrepusyiiTe OCHOBHBIE 3Tanbl mpoekThupoanus POC mo cymecTBy pemae-
MBIX 3aj1au.

2) Yto moHMMAEeTCs MO/ ONTUMAIBHBIM CUHTE30M yCTpOHCTBA?

3) KakoBbl ipenMyI1iecTBa KOMIIbIOTEPHOTO MOJEIUPOBAHUS?

4) HazoBuTe U oOXapakTepusyiiTe JBa NOAXOAA K IMPOCKTUPOBAHHIO PATHOAIEKTPOHHBIX
YCTPOWCTB.

5) IlepeuncnuTe OCHOBHBIE 3TAIbl MOJECTHUPOBAHUS.

6) Jlaiite nmoHsTHE MaTeMaTHUECKON Mozienu o0beKTa U MojenupoBanus. Kakue Tunel MaTemMaru-
4yecKHUX M (pu3nyeckux Mojeneil Bol 3HaeTe?

7) OxapakTepusyiiTe poiib aITOPUTMUYECKHUX IPOLIECCOB B MPOLIECCE MOJICTUPOBAHMUSL.

8) Kakue crnocoObl CTpyKTYpHOTO MOJICIMPOBaHMs BbI 3HaeTe? [IpuBennTe UX cpaBHUTEIbHYIO Xa-
PaKTEpUCTHUKY.

9) IIpuBenuTe 0OLIYIO CXEMY MpOLIECcCa CTPYKTYPHOT'O POEKTUPOBAHMSL.

10) Kakue tumnsl 3aa4 pemaoTcs Ipu CTpyKTYpHOM MozenupoBanuu? [lpusenure npumepsl.

11) Uznoxure CylmHOCTh (YHKIMOHATBHOTO MOJICIMPOBAHUS U IIEPEUUCIUTE OCHOBHBIE JIOMYyIIIE-
HUS 1pU QYHKIIMOHAJIBLHOM MOJICIIMPOBAHUU.

12) B kakux nakerax CAIIP Bo3MOXHO (pyHKIIMOHAIEHOE MOJETUPOBaHUE?

13) Uto noHuMaeTcs noj CXeMOTEXHUUYECKUM MOAEITUPOBAHUEM ?

14) CoBOKYITHOCTB KaKuX ypaBHEHUH 00pazyeT MaTeMaTH4eCKyro MOJEIb 00beKTa?

15) Ilepeuncnure OCHOBHbIE MPOIIETYypPhl POPMHUPOBAHUSI MAKPOMOZEIEH.

16) N300pa3ute 0000MIEHHYIO TUIIOBYIO CTPYKTYPY MaKpOMO/IEIH.

17) Pacckaxxute o gopmMax mpencTaBiIeHUsS MaKpOMOJAENeH B MpOrpaMmax CXEMOTEXHHYECKOTO
IIPOEKTUPOBAHUS.

18) HazoBure 1ienu pacuéra CTaTHYECKUX PEKUMOB.

19) Ilepeuncnure 1 oxapakTepu3yHTe OCHOBHbBIE METO/bI MOJICIMPOBAHUS CTATUYECKUX PEKUMOB.

20) Kakue metoap! MmoaenupoBanus nojieit Bam ussectHsl?

21) Yo Takoe neneBas GpyHKIus?

22) IlpuBeauTte nmpuMepsl LEIEBbIX QYHKIIUM.

23) Yro nmoHUMaeTCcs 1O MapaMeTpUIeCcKOi ONTUMHU3AIe?

24) IlpuBenute kiaccupUKalMIO 3a/1a4 NapaMeTPUUeCKOl ONTUMU3ALUH.

14.1.7. Tembl 1a60paTOpHBIX padoT
1) Heranu B SolidWorks
2) Coopku B SolidWorks
3) Ueprexu B SolidWorks
4) PucoBanue TpéxmMepHbIX AcKkn30B B SolidWorks
5) MaccuBebl asteMenToB B SolidWorks
6) DnemenTtsl "[1o Tpaekropun" u "[loBepuyTs" B SolidWorks
7) Pazpabotka xopmycoB POC u3 nuctoBoro meramia B SolidWorks
8) JloGaBneHue cTaHAAPTHBIX KPETEKHBIX KOMITOHEHTOB mporpamMmoii SolidWorks Toolbox
9) Cocranenue Texuuueckoro 3aaanus (T3) Ha npoexTupoBanue 6noka POC
10) KomrionoBka u pazpaboTka o01iero Buaa KoHCTpyKiuu POC
11) IlpoextupoBanue nuueBoi nanenu POC B SolidWorks
12) IIpoexTupoBanue Hecyiiei KoHcTpykiuu POC
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13) Beimmonnenue yeprexkeit KoMnoHeHToB POC (KOHTpOIbHOE 3a/1aHKE)

14) 3HaKOMCTBO C CUCTEMOM aBTOMaTH3UPOBAHHOTO MMPOCKTUPOBAHMS TICUATHBIX TIJIaT
15) Opranuzanus u Beaenue 6udimorexk P

16) Co3nmanue ycloBHBIX rpaduuecKkux 0003HaueHUH neKTpopaarodaeMeHToB (YI'O)
17) Pa3zpaboTka mocagoYHbIX MECT Ha TICYaTHOM IIaTe JIsi MOHTa)Ka KOHCTPYKTUBHBIX SJIEMEHTOB
18) ITonroroBKa KOMITOHEHTOB JJISI KypPCOBOTO MPOEKTA

19) IIpoexTpoBaHue AEKTPUUECKUX CXEM

20) lnanoroBoe pazMenieHne AJIEKTPOPATHOITICMEHTOB

21) Pyynas u uHTEpaKTHUBHAs TPACCUPOBKU IIPOBOAHUKOB IIEUATHBIX ILIaT

22) ABTomMaTnyecKkasi TpacCUpPOBKA MPOBOTHUKOB TIEUYATHBIX IIJIaT

23) ObGecnieueHre KauecTBa, HaEKHOCTH U onTuMm3anus POC

24) N3y4yeHue cpecTB aBTOMATU3UPOBAHHOTO 0(OPMIICHUS TOKYMEHTAITIH

14.1.8. Tembl KypcOBBIX IPOEKTOB / KypCOBBbIX padoT
McToyHMK nUTaHusA paspsia
YCrpoicTBO TOKOBOM 3aIIUTHI
[TynsT yripaBieHus IEKTPONPUBOJIOB
Perynsatop 4acToThl 31€KTpOIBUraTENSA
W cTOUHMK MUTaHUs CTaOUIN3UPOBAHHBIH
HcToyHMK MUTaHUs KIIAllaHOB
biokx nuTaHus 3NEKTPOLMKIIOB
W3mepurens n3nydeHus
KoppexkTop ko3 duimenta MOITHOCTH
W3mepuTens MOy KOMILIEKCHOTO COMPOTUBIIEHUS 1IeTIeH
JluMupyeMblil HICTOYHUK MUTAHUS A1 PUTOCBETUIBHUKOB
Pa3paboTka 610Ka ynpaBiaeHUs] MOLUTHBIM CBETOAMOAHBIM CBETUILHUKOM
Maker nabopaTtopHoit ycTaHOBKM 10 Kypcy UYP
VYeTpoiicTBO AJ1 TEPMOTOKOBBIX UCIIBITAHUM CBETOJUOJHBIX U3JIyYeHUN
WmnynbcHBIN OJIOK TUTAaHUS YCTPOMCTB
Kontposuiep 0ecKOMLIEKTOPHOTO ABUraTeNs
biox nuTanus U1st CBETOAMIHOMN JTaMIIbI
Pa3paboTtka MHOrOoyHKIIMOHANBHOTO yeunuTens "Opryc"
KommyTarop aiiss MHOrokananeHelx TDR-u3mepennit
Pa3paboTka nprbopHOii MaHe I MOTOIMKIIA Ha JIEKTPOIIPUBOJIE
bnok ynpaBnenus cuctemMoit BOgocHa0XKeHus
becrnipoBoaHOE 3apsiIHOE YCTPOMCTBO
ABTOMaTHYECKU BBIKJIOYATEIh OBITOBOM anmapaTypsl
VIbTpa3ByKOBOM U3MEPUTENIh OKTAHOBOTO YKCJIa OEH3MHA
OxpanHoe ycTpoiicTBO Ha ocHOBe GSM

14.2. TpeﬁoBaHnﬂ K OCHOYHBIM MaTepuajJamMm AJd JUll ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310PpOBbS U UHBAJIUA0B
I[J'IH JiiI ¢ OrpaHM4YCHHBIMH BO3MOKHOCTAMU 3J0POBbA U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -

TCJIBHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta6m/ma 14 — I[OHOJ'IHI/ITeJ'II)HBIe MaTtepuajibl OUCHUBAHUA OJId JIUL C OrpaHUYCHHBIMH BO3MOXXHOCTAMU
340POBbLS U UHBAJINIOB

Kareropuu Bunpl TOIIOMHUTEIBHBIX OLIEHOYHBIX @OopMBbI KOHTPOJIS U OLIEHKH
oOyJarommxcs MaTepHaJioB pe3yJIbTaTOB O0y4YCHUS

C HapymieHusiMu

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHbIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI

HpeI/IMYH_[eCTBeHHO IIMCbMCHHAasA

ciyxa IIpOBEpKa

C napymenussmu | CobecenioBaHme 10 BONpocaM K 3a4eTy, | [IpenMyliecTBeHHO yCTHas IpoBepKa

3peHus OIpOC IO TEPMHUHAM (MHIUBUYaJIbHO)

C HapymICHUsAMHA Pemrenne AUCTAHIIMOHHBIX TCCTOB, HpeI/IMYH_[eCTBeHHO JUCTaHIMOHHBIMHA
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OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCHMEHHBIE
JIBUTATEIIBHOTO CaMOCTOSITENIbHBIE PadOTHI, BOPOCHI K METOJIaMH
amnrapara 3a4eTy
C orpanuueHusiMu 1o | TecTbl, TUCBMEHHBIE CAMOCTOSITENIbHBIE [IpeuMy1ieCcTBEHHO IPOBEPKA
o0IIeMe TMIIUHCKUM paboThl, BOIIPOCHI K 3a4ETy, METOZaMU UCXOIA U3 COCTOSIHUSA
[IOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarOIIErocss HA MOMEHT IPOBEPKU

14.3. MeTtoau4yeckune peKoMeHAAIMH M0 OLeHOYHBIM MaTepHuaiaM JJIsl JUIl ¢ OTPAHHYeHHbIMU
BO3MOKHOCTSIMH 310POBbSI H HHBAJIH/I0B

Jiis M1 ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas opma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPECTB, @ IMEHHO:

- B IIe4aTHOU (hopme;

- B [le4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 33/1aHUS BCIYX;

- MPEIOCTABICHUE 3a/IaHUS C UCTIONB30BAaHUEM CYPJIOTIEPEBO/IA.

JIuriaM ¢ OTrpaHMYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbSl M MHBAIMAAM YBEIWYHMBACTCS BpEeMs Ha
MOJIrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. 111 Takux 00ydaromuxcs mpearycMaTpiuBaeTcs: JOCTYII -
Has (hopMa MpeIoCTaBICHHUS OTBETOB Ha 3aaHNs, 2 IMEHHO:

- MMCEMEHHO Ha Oymare;

- Ha0Op OTBETOB HAa KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAaHUEM YCIYT aCCHCTEHTA;

- MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Iponenypa orneHMBaHUST pPe3yAbTATOB OOYUEHUS JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 370PO-
BbSl 1 MHBAIHIOB 110 TUCLUILTMHE TPeIyCMaTpUBaeT IpenocTaBieHne nHpopMauu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSM HX 370POBBS M BOCTIPUSATHS HH(POPMALIUH:

JI1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

— B TIEYaTHOH (hopMe YBEIIMYEHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.

JI1s1 1ML ¢ HApyIIeHUSIMM ONIOPHO-ABUIaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYEHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOIIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yICHHUST MOXKET TIPOBOIUTHCS B HECKOIBKO ITAIOB.
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