MUHUCTEPCTBO OBPA3O0BAHUS U HAYKU P®
deepaibHOE TOCYIAPCTBEHHOE OI0KeTHOE 00pa30BaTe/IbHOE YUpeKIeHHe BhICIIero 00pa3oBaHusi

«TOMCKHM TOCYJAPCTBEHHBIN YHUBEPCUTET CUCTEM
VITPABJIEHUA 11 PAIIMOSJIEKTPOHUKI»

(TYCVYP)
YTBEPXIAIO
[popekTop no yueGHOMI paboTe
I1. E. Tposin
«_» 2017 r.

PABOYAS ITPOTPAMMA YUYEBHOM JUCIIUITJIMHEI
ABTOMATH3HPOBaHHOE NpoekTHpOBanue POC

VYpoBeHb 00pa3oBaHus: Bbiclee 00pa3oBaHue - faKajaBpuar

Hampasnenne noarorosku (cnenuanbHocTh): 11.03.03 KoncTpynpoBanue M TEXHOJOTHS JI€KTPOHHBIX
CpeacTB

HampasnernHocTs (mpoduis): TexHomorust 3J1eKTPOHHBIX CPEICTB

dopma 0OyueHUS: OUHAast

®dakynbreT: PK®, PaninokoHcTPyKTOPCKUi GaKkyabTeT

Kadenpa: PATIM, Kadenpa paagunodneKTPOHHBIX TEXHOIOTHA H IKOJIOTHYECKOT0 MOHHTOPUHTA
Kypc: 4

Cemectp: 7, 8

VYueOnsii m1an Habopa 2014 roga

Pacnpenenenue pabouero BpeMeHH

Ne Bupael yueOHOIM nesTenbHOCTH 7 cemecTp 8 cemecTtp Bcero EnnHnne:
1 |Jlexmuu 12 10 22 4acoB
JlaGoparopHbie pabOTHI 72 20 92 4acoB
KoHnTpoine camocTosiTenbHON paboThI 5 ) 4acoB
(xypcoBoit mpoekT / KypcoBas paboTa)
4 | Bcero aymuTOpHBIX 3aHATHI 84 35 119 4acoB
5 | CamoctosiTenpHas padora 24 37 61 4acoB
6 | Bcero (6e3 sx3amena) 108 72 180 4acoB
7 | TloaroroBka U chaya dK3aMeHa 36 36 4acoB
8 | OOmas TpyI0eMKOCTb 108 108 216 4acoB
3.0 3.0 6.0 3.E

HuddepeHnrpoBaHHbIii 3a4€T: 7 ceMecTp
Ok3ameH: 8 cemecTp
Kypcoas pabora (mpoekr): 8 cemectp

Tomck 2017
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P'LICC.\I()'I'DCHU 151 ();l()6pCH’d Ha 3aCCJaHuM K'd(l)C,'_[pr
npotokos Ne 2 ot « 30 » 3 2017 1|
JINCT COITIACOBAHUI

Pabouass mporpamma cocTaBieHa C Yy4eToM TpeOoBaHUN (henepabHOrO TOCYJapCTBEHHOIO
oOpa3oBarepHOr0 craHmapra Beicmiero ooOpazoBanus (PI'OC BO) mo HampaBlIeHMIO TOATOTOBKH
(cneunanbHocTH) 11.03.03 KoHCTpyHnpoBaHHME UM TEXHOJIOTHUS AIEKTPOHHBIX CPEICTB, YTBEPKACHHOIO 12

HOs10pst 2015 Toma, paccMOTpeHa U yTBepKaeHa Ha 3aceqanuu kadeapsl «3» Hosa0pst 2016 rona, mpoToKoI
Ne 6/2016.

Pazpaborunku:
norneHT kad. KUTTP 1O. T1. Kobpun

3aBenyromuii odecreunBaroen kag.
KUIIP B. M. Kapabaun

PaGouas nporpamma corsacoBana ¢ GpakylibTeToM, NPOPUINPYIOLIEH U BBITyCKatoOIIel kagenpamu
HarpaBJICHUs MOJTOTOBKH (CIEIMAILHOCTH).

Jexan PKO . B. O3epkun

3aBeAyromuid BRITYCKAIOIICH Kad.

POTOM B. W. Tyes
DKCIepThl:

noteHt kadenpa KUIIP A. A. YepHbIEB

[Mpodeccop kadenpa KUITP E. B. Macanos
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1. lesiu v 3a7a494 U CUUITIMHBI

1.1. Hean ¥ cOMMIMHbI
dopmupoBaHre  MPO(HECCHOHATBHBIX  KOMIICTCHIIMH,  CBSI3aHHBIX C  HCIOJIB30BaHUEM
TEOPETUYCCKUX 3HAHWA W TPAKTHYCCKUX HABBIKOB BIAJCHHS COBPEMCHHBIMU HH(POPMAIIHOHHBIMH
texnonorusimu (MT) B obrmacTy aBTOMAaTU3WPOBAHHOTO TMPOEKTHUPOBAHUS U TEXHOJIOTHUU MPOU3BOICTBA
POC

1.2. 3agaun JUCHUILINHBI

— o00oOmeHune u ynIyOJeHHE TEOPETHYECKUX U TMPAKTUYECKUX 3HAHUW B  00JIAcTU
MH()OPMAITMOHHBIX TEXHOJIOTUH IpoekTHpoBanus POC

— H3y4YCHHE TMPHUHILMUIOB CHUCTEMHOTO IMOAXOJa K aBTOMaru3auuu npoektupoBaHusi PIC,
MO3BOJISAIOIINX 00ecreunBarh 3 (HEKTUBHOCTh U KAY€CTBO MPOESKTUPYEMOI! armnaparypsl

— OCBOCHHE MPHUHIUIIOB (OpMUPOBAHUS HHGPOPMAIIMOHHBIX MOJENECH BIHMSHUS BHEIIHUX U
BHYTPEHHUX J1eCTa0MIM3UPYIOMHX (hakTOpoB, AeicTBytommx Ha POC B TeueHHe KM3HEHHOTO IUKIIA, C
LEJIBI0 apIYMEHTUPOBAHHOTO AaBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS UX KOHCTPYKIUH

— (opmupoBaHre y CTYICHTOB NPAKTUYECKHUX HABBHIKOB BEJCHUS aABTOMATU3UPOBAHHOTO
npoektupoBanuss POC Ha OCHOBE TMPOTPEeCCHUBHBIX TEXHUYECKUX M MPOTPAMMHBIX CpPEICTB C
HCIIOJIb30BAaHUEM COBPEMEHHOM 3JIEMEHTHOM 0a3b1

—  OBJQJICHUE METOJaMHU aBTOMATH3WPOBAHHOW pa3pabOTKU KOHCTPYKTOPCKO-TEXHOJOTHUYECKON
JNOKyMeHTaluu ¢ npuMmeHenuem crannaproB ECKJl u npyroii coBpeMeHHOW HOPMaTUBHO-TEXHUYECKOMN 1
CIIPAaBOYHOM TOKYMEHTALUN

2. MecTo mucuuiuiaabl B cTpykrype OITIOIT

Jucnunnuna «ABTomarusupoBaHHoe npoekrtuposanue POC» (b1.b.19) orHocutcs k 6moky 1
(6a3oBast 4acTh).

[IpenmecTByronmMy  AUCHUILUIMHAMY, (DOPMUPYIOLIIUMH  HauyajbHblE 3HAHMS,  SBISIIOTCS
CJIEyOIME TUCHUIUINHBL: OCHOBBI KOHCTPYMPOBAHMSI JIEKTPOHHBIX cpeAcTB, OCHOBBI XyN0KECTBEHHOM
komno3uiuy, [lonroroBka k crade M clada roCylapCTBEHHOrO 3K3aMmeHa, lIpennuruiomMHas mpakTHka,
IIpenaumomusii  kypc, CAIIP u TexnHomorus CBY ycrpoiictB, Teopernueckue OCHOBBI
KOHCTPYUPOBAHMSI W HAAEKHOCTH  PAJUODIEKTPOHHBIX  CPEACTB, 1€OpeTHYeCKHe  OCHOBBI
NIEKTPOTEXHUKH, TEXHOJIOTUsl MPOU3BOACTBA AIEKTPOHHBIX CPEJCTB, JJIEKTPOTEXHHMKA U NIEKTPOHMKA,
3amuTa BBIMYCKHOW KBaJIM(UKALIMOHHOW paloThl, BKIIOYas TOATOTOBKY K MpOIENype 3alluThl U
nporenypy 3ammtel, MHxeHepHas 1 KoMIibloTepHas rpaduka, Mupopmaruka, OCHOBBI KOHCTPYHPOBaHHS
EKTPOHHBIX CpencTB, OCHOBBI XylIOXKECTBEHHOM Kkommo3uuuu, [lonroroBka k cmade u chada
rOCyIapCTBEHHOTO 3k3ameHa, [Ipennuruiomnas npakruka, [Ipengaumiomssiii kype, CAIIP u TexHonmorus
CBY yctpoiict, TeopeTnueckrne 0OCHOBbI KOHCTPYUPOBAHUS U HAAEKHOCTH PAIUOIIEKTPOHHBIX CPEACTB,
TeopeTnueckne OCHOBBI AJIEKTPOTEXHHUKH, TEXHOIOTHA IPOU3BOACTBA JJIEKTPOHHBIX CPEACTB,
ONEKTPOTEXHUKA U JICKTPOHHUKA.

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHHUS AU CHHUILINHBI

IIponecc n3y4yeHns: TMCIMIUIMHBI HApaBieH Ha (YOPMHUPOBAHNE CIECAYIOIINX KOMITETCHITHIH:

— TIK-7 cmocoGHOCTRIO pa3padarbiBaTh TNPOCKTHYID M TEXHUYECKYIO JOKYMEHTAIHIO,
0(hOpMIISTh 3aKOHYEHHBIE IPOCKTHO-KOHCTPYKTOPCKUE PaOOTHI;

— IIK-8 roTOBHOCTBIO OCYIIECTBIATH KOHTPOJb COOTBETCTBHS Pa3padaThIBaEMbIX MPOCKTOB U
TEXHUYECKOW JIOKYMEHTAIlMd CTaHAapraM, TEXHUYECKUM YCIOBUSM H JAPYTMM HOPMATHBHBIM
JTOKyMEHTaM;

B pesynbrarte nzydeHus TUCIUILIHHBI CTYIEHT TOJDKEH:

— 3HATh OCHOBBI aBTOMATH3aLUH MPOCKTHO-KOHCTPYKTOPCKOM JESTEIbHOCTH, MaTeMAaTHYEeCKUE
MozielH OOBEKTOB IPOEKTUPOBAHMS, METOABI PEIICHHS MPOEKTHBIX 3amad Meroasl 3ammrtel POC or
pa3HOO0Opa3HbIX BHEUIHUX M BHYTPEHHHUX JECTaOMIM3UPYIOMMX (aKTOPOB (KIMMATUYECKUX, TEIJIOBBIX,
MEXaHUYECKUX U JIp.) IPU UX 3KCIUTyaTalliH, TPAHCIIOPTUPOBAHUN M XPAaHEHUH KOHCTPYKTHUBHBIC MEpBI
MOBBIIEHUST HAIEKHOCTH HIMpOKOoro kiacca POC mpu necTaOMIM3UpyIOUIMX BO3IACHCTBUSX METOABI
MaTeMaTHYEeCKOTO MOJICIIMPOBAHUS AIEKTPUUECKUX, TEINIOBBIX U MEXaHUUECKUX mpoueccoB B POC [

— YMeThb NPOCKTHPOBATH C TOMOIIBIO KOMITBIOTEPAa KOHCTPYKLUH AHAJIOTOBBIX M HUPPOBBIX
YCTPOWMCTB Ha OCHOBE JAHHBIX 00 WX (PYHKIIMOHAJHHOM HA3HAYCHHH, DJICKTPUYECKHX Iapamerpax H
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YCIOBHMSIX JKCIULyaTallMM MCIOJb30BAaTh MAaTE€MaTH4YeCKHE MOACIM M METOABl Ul  pEeIleHUus
npodeccuoHaNbHBIX 33]]a4 aBTOMATU3UPOBAHHOMN pa3pabOTKU KOHCTPYKIIMM U TEXHOJIOTHI AIEKTPOHHBIX
CPEICTB MPEACTABIATh TEXHUUECKHE PEIICHUsI C MCIOJIb30BAHUEM CPEACTB KOMIIBIOTEPHOU rpaduku u
FEOMETPUYECKOr0 MOJCIUpPOBaHUsl HcHoib3oBaTh cranaaptel ECKJ u  apyrylo HOpMAaruBHO-
TEXHUYECKYI0 JOKYMEHTAIlMI0 B TPOEKTHOM JeATENbHOCTH pa3padarbiBaTh KOHCTPYKTOPCKO-
TEXHOJIOTHYECKYIO JOKYMEHTAIIHIO C TIOMOIIbI0 WH(GOPMAIIMOHHBIX TEXHOJIOTUN, IPUMEHSATh MAIIMHHBIC
METO/IbI pacyéTa napamMeTpOB AIEMEHTOB U YCTPOKCTB

— BJaJeTh COBPEMEHHBIMHU amnmnapaTHBIMU M TMPOTPAMMHBIMHU CPEICTBAMH aBTOMAaTHU3aIlUU
pa3paboOTKu KOHCTPYKIUN ¥ TEXHOJOTHH MPOU3BOJACTBA JJIEKTPOHHBIX CPEICTB COBPEMEHHBIMHU
MIPOrPaMMHBIMH CPEICTBAMU MOATOTOBKH KOHCTPYKTOPCKO-TEXHOJIOTMUECKOW JOKYMEHTAluU

4. O0beM IUCHUILIMHBI U BU/IbI Y4eOHOH padoThI
OO6mast TPyAOEMKOCTh IUCIMIUIMHBI COCTaBiIseT 6.0 3a4eTHBIX CIWHMIBI W TIPE/CTaBICHA B
Tabmuue 4.1.
Tabnuna 4.1 — TpynoeMKOCTh TUCIIUIUINHBI

Bunpl yueOHOI nesITeNbHOCTH Bcero gacos CeMecTpsl
7 cemecTp 8 cemecTp

AyauTopHBIE 3aHATHS (BCETO) 119 84 35
Jlexnum 22 12 10
JlaGopaTtopHbie paboThI 92 72 20
KoHTposb camocTosTenbHOM paboThl (KypcOBOi ) 5
MIPOEKT / KypcoBasi paboTa)
CamocTosTenpHas pabota (Bcero) 61 24 37
Odopmiterre 0T4eTOB 110 JIa0OPATOPHBIM 51 19 32
paboram
[TpopaboTka NTEKIIMOHHOTO MaTepraa 10 5 5
Bcero (6e3 sx3amena) 180 108 72
[lonroroBka u caya sK3amMeHa 36 36
OO11ast TPYI0EMKOCTD 4 216 108 108
3aueTHbBIe EQuMHUIIBI 6.0 3.0 3.0

5. Conep:kaHue THCUMILIHHBI

5.1. Pa3nesansl JucHUIUIMHELI 1 BUABI 3aHATHI
Paznenbl AMCHMIUIMHBI U BUBI 3aHATUN TTPUBEACHBI B Ta0uIe S.1.
Tabnuua 5.1 — Pasgens! IUCHUAIIMHBL U BUIBI 3aHATHI

o § g = Y 5
— o) =
é 2 Ve 8 an E =
= o 3 5 = 3 2 g 5z
= o & E 5 - g = > 5
HasBanus pa3nenoB TUCIUTIIIMHBI 2 88 3 S 3 o O &=
o) 2 s £ G @ 5 o S 2
= o' a o o o 5}
£5 ¢T 2 28 B
= 2 5 © Sz
O ~
7 cemectp
1 BBenenue 2 0 1 0 I1K-7, ITK-8
2 OCHOBHBIE IPUHILIMAIIBI U METOOJIOTUS 4 0 1 0 5 [1K-7, TIK-8
npumeHennsa T npu npoekrupoBaHun
PoC
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3 UT Ha pa3nuuHbIX dTanax 2 4 2 0 8 [1K-7, TIK-8
npoektupoBanusi POC
4 ABTOMAaTHU3MPOBAHHOE MTPOCKTUPOBAHHE 2 42 9 0 53 | IIK-7, IIK-8
KOHCTPYKIIUN U TEXHOJIOTUICCKUX
nporneccoB POC
5 UT npoekTupoBaHus AeTaIeH U COOPOK 2 26 11 0 39 | IIK-7, IIK-8
koHCTpyKuuii POC ¢ momompio CAITP
Hroro 3a cemecTp 12 72 24 0 108
8 cemectp
6 IIpoexkTrpoBaHKE NEYATHBIX Y3JI0B C 4 8 14 5 26 |IIK-7, IIK-8
nomonisro UT
7 O0ecnieueHre KauyecTna, HAAEKHOCTH U 4 4 14 22 I1K-7, IIK-8
ontumu3zauus POC
8 OdopmieHre KOHCTPYKTOPCKOM 2 8 9 19 | IIK-7, IIK-8
JToKkymeHTaruu ¢ momoiisio CATIP
Uroro 3a cemecTp 10 20 37 72
Hroro 22 92 61 180
5.2. Conepixanue pa3ieioB JMCUMILUIUHBI (110 JIEKIUIM)
ConeprkaHue pa3ienoB TUCITUILINH (10 JICKIHSIM ) TIPUBEICHO B TadiuIe 5.2.
Tabmuna 5.2 - ConepkaHue pa3aeaoB JUCITUTUTHH (10 JICKITHSIM)
v v =
= 2
: s 2
Coneprkanue pa3enoB JUCUUILTAHBI 1O = > O
HasBaHus pa3ieios AP pas AHcH g~ & 5
JICKITUSAM < g 2
X o =
e S g
= S
7 cemectp
1 BBenenue ConeprkaHue 1 3a/1a4u Kypca, 2 11K-7, IIK-
PEKOMEHALMH T10 €T0 U3YYEHUIO. 8
WNudopmanmonnsie texnonoruu (UT) B
npodeccruoHaIbHON ACSITENEHOCTH
uHXeHepa-npoexktuponiuka POC.
TepMUHBI ¥ TOHSATHS, UCTIONB3YEMBbIE TIPU
UT npoextupoBanuu POC
Hroro
2 OCHOBHbBIE IPUHLIUIIBI U Opranu3zanus npoexkruposanus POC ¢ 4 IIK-7, IIK-
Meroaoaorus npuMenenus UT npu noMotbo UT.CucTeMHBIN ITOOXO K 8
npoektupoBanuu POC npoextupoBanuto POC ¢
UCIONB30BaHNEM MH(DOPMAIIMOHHBIX
texHonoruil. Uupopmanmonnsie CALS—
TexHosnoruu nogaepxku POC Ha Bcex
sTanax *u3HeHHoro nukia. Craguu
pa3paboTKu KOHCTPYKTOPCKOU
JOKYMEHTAIIMH ITPH MMPOCKTHPOBAHUH C
nomouipro UT
Hroro 4
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3 UT Ha pa3nuuHbIX dTanax
npoektupoBanusi POC

Knaccudukanus 3a1a4 npoeKTHPOBaHUS,
ux (popmanuzanus. Maremaruyeckue
monenu (MM) POC. Dransl pa3Butus u
KpaTKasi XapaKTepUCTUKa COBPEMEHHOTO
coctostHust CAIIP pannosneKTpoHHbIX
CPEACTB, CUCTEM U KOMILIEKCOB.
KomrutiekcHbIe MHTEIIEKTYaIbHBIE
(unterpupoBannbie) CAITP.
Cneuunanusupoanasie CAIIP mis
CO3JIaHMs CXEM 3JIEKTPHUUECKUX
MPUHIUITHATBHBIX, MOIETHPOBAHUS HX
paboThl, IPOEKTUPOBAHUS MEYATHBIX
14T, pa3MeleHus HUppoBoi
AIIEKTPUYECKOI CXEMBI B YCTPOICTBAX
IUIMC. TlepcneKTUBbI pa3BUTHUS
aBTOMATH3MPOBAHHOTO MIPOEKTHUPOBAHUS.

2 IK-7, TIK-

Hrtoro

4 ABTOMaTU3MPOBAHHOE
POEKTHPOBAaHUE KOHCTPYKIUH 1
TEXHOJOrnuueckux npoiecco POC

Ponps UT B pouiecce cozpanus POC.
YpOBHH POECKTUPOBAHUSA — CHCTEMHBIH,
(YHKIMOHATBHBIN, KOHCTPYKTOPCKHUH,
TEXHOJOTHYECKUM. TUIOBBIE TPOEKTHBIE
Ipoueayps! npu npoexkruposanuu POC.
O060061mEHHas MEeToANKA TPOEKTUPOBAHUS
POC c npumenenunem UT.
Nudopmarmonnas moaens mpoexTa, 0a3bl
nansbix (Bl), cuctembl ynpapieHus
6azamu nansbix (CYB/),
pacnpenenéunbie bJl. CpaBHUTENbHBIN
0030p OCHOBHBIX XapaKTEPUCTHUK
Pa3IUYHBIX TUIIOB COBPEMEHHBIX
TeXHUYECKUX cpeAcTB. KoHuenuus
aBTOMAaTH3HUPOBAHHOTO PabOYero Mecra
(APM) npoektuposuiuka POC Ha 6aze
[1K. 3agauu ynpaBieHus 1 ONTUMHU3AIUH,
METO/BI UX PEIICHUSI.

I1K-7, TIK-

HUrtoro

5 UT npoextupoBaHus AeTalei U
c6opok xoHcTpykimit POC ¢
nomoieio CATIP

Knaccugukanus 3aad npoeKTUpoBaHus,
ux (popmanuzanus. Maremarudyeckue
monenu (MM) POC. Dransl pa3BuTtus u
KpaTKasi XapaKTepUCTHKa COBPEMEHHOTO
coctostHust CAIIP paanosnekTpoHHbIX
CPEICTB, CUCTEM U KOMIUIEKCOB.
KomrmnekcHble HHTEIIEKTYyalbHbIE
(unrerpuposannbie) CAIIP.
CnenunanusupoBannubie CAIIP s
CO3/IaHUs CXEM DJIEKTPUUECKUX
MPUHLIUIIAATIBHBIX, MOIETUPOBAHUS HX
paboThl, IPOSKTUPOBAHUS MEYATHBIX
TJ1aT, pa3MeIieHus U poBon
WIEKTPUYECKON CXEMBI B YCTPOMCTBAX
[IJTUC. TlepcrieKTUBBI pa3BUTHS
aBTOMAaTU3UPOBAaHHOI'O IPOEKTHPOBAHUS.

2 [IK-7, IIK-
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Hrtoro

Hroro 3a cemecTp

12

8 cemectp

6 IIpoekTupoBaHUE NIEYATHBIX Y3JIOB C
nomomeso UT

Oco06eHHOCTH POEKTUPOBAHUS
ME€YaTHBIX Y3JI0B ¢ momoibio UT.
Bo3MoxxHOCTH 1 0COOEHHOCTH
unrepdeiicoB paznuuabix CAIIP.
MeTonuka MpOeKTUPOBAHUS MTEYATHBIX
y3;10B B komIiekcHbIXx CATIP P-CAD,
Altium Designer, OrCAD, DipTrace u np.
Opraau3anus 1 BeJiecHue ONOINOTEK
OP3. Co3nanue ycnoBHBIX TpaduuecKux
ob6o3nauenuit OP3, ycranoBka OPD Ha
NIeYaTHbIE TUIATHl M pa3padoTka
nocagoudbelx MecT DPD. Co3nanune
komrioHeHTOB POC. Pa3paboTtka cxem
ANEKTPUYECCKUX MPUHIAITAATHHBIX.
JHuanorosoe pazmetienue OPD.
JlnanmoroBasi ¥ aBTOMaTHUYECKas
TPacCUPOBKa MTPOBOTHUKOB ITEYATHBIX
mat. Cessb ¢ apyrumu CAIIP.

Hroro

TK-7, TTK-

7 O0ecrieueHnEe KauecTna,
HanéxHOoCTH U ontuMuzanus POC

Kommiexc TPUAHA, (moacuctemMbl
«ACOHUKA-T») nns MopenupoBaHus Ha
1K cTanuoHapHBIX ¥ HECTAllMOHAPHBIX
TEIJIOBBIX MPOIIECCOB, MPOTEKAOIIUX B
koHCTpyKusax POC (ctoeunbie
KOHCTPYKIIMH, OJIOKU C PETYISIPHON U
HEPETYISIPHON CTPYKTypaMu, IieUaTHbIE
Y3761, QYHKIIMOHATHHBIC TYCHKH,
Mukpocoopkn). Kommneke ACOHUKA-K
JUISL YIPABJIEHUS HANEKHOCTBIO U3IEIIAN
Ha paHHUX dTanax MPOeKTUPOBAHUS,
W3TOTOBJICHUS, IKCILTyaTallui 1
YTUIIU3alliK. YHUBEpCcalbHas
MporpaMMHasi CHCTEMa KOHEYHO-
ssieMeHTHOro aHaian3za ANSYS mis
PELLIECHHS JTUHEWHBIX U HEJTMHEUHBIX
CTAI[MOHAPHBIX U HECTALMOHAPHBIX
MIPOCTPAHCTBEHHBIX 3a/1a4 MEXaHUKH
KOHCTPYKLIMM, 3a/1a4 TeTUIONEpeaadn U
TEITI000MEeHa, ANEKTPOANHAMUKH

HUtoro

I1K-7, TIK-

8 OdopmieHne KOHCTPYKTOPCKOI
JNokyMeHTanuu ¢ nomouisio CAITP

OCcoOEHHOCTH aBTOMAaTH3UPOBAHHOTO
odopmIteHUsI KOHCTPYKTOPCKOM
nokymeHTtaruu POC B COOTBETCTBUH C
ECKI

Hrtoro

TK-7, TTK-

Hroro 3a cemecTp

10

Hroro

22
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5.3. Pa3nesbl AMCHMILIMHBI M MEKIMCUMILINHAPHBIE CBSA3M ¢ 00€eCNeYuBAIMMH (MPeAbITYIINMHU)
U o0ecneynBaeMbIMU (MOCJEAY IOIIMMU) JTUCHUILIMHAMHU
Paznenpl MUCTUTIIIMHBI ¥ MEKIUCHIUILIMHAPHBIC CBSA3H C O00ECIEYMBAIOIIMMHU (TPEIBIAYITUMHU) U
o0ecrneunBaeMbIMH (ITOCIETYIONMMU) TUCIUTUIMHAMY TIPECTABICHBI B Ta0muiie 5.3.

Ta6ﬂ1/1ua 53- Pazgensl IMCHUILIMHEBL K MCKIAUCHUIITIMHAPHBIC CBA3U

Ne pa3nenoB maHHON AMCUUIUIMHBL, IJIs1 KOTOPBIX HEOOXOAUMO
HauMeHOBaHUE TUCIUIIINH n3yyeHre 00eCeuynBaroIUX U 00eCTIeYHBAEMBIX TUCIUITIINH

1 2 3 4 5 6 7 8

[IpenmecTByromuye JUCIUATITAHBI

1 OcHOBBI KOHCTPYHUPOBAHHUS

+ + + + + + + +

AIIEKTPOHHBIX CPECTB
2 OCHOBBI XyI0XKECTBEHHON

0 YA + + + +
KOMITO3UIIUH

TloaroroBka k ue u q
3 IloaroroBka K ciaye W caada + + + + + + + +
TrOCYIapCTBEHHOTO dK3aMeHa
4 [IpeaauniaoMHas MpaKkTUKA + + + + + + +
5 IlpeaiuIIomMHBIN Kype + + + +

AITP u texaomoruss CBY

6 C ! exHomorust C + + + + + + +
YCTPOICTB

7 TeopeTnueckue OCHOBBI
KOHCTPYMPOBAHUS U HAIEKHOCTH + + + +
PaauodJIEKTPOHHBIX CPEACTB

8 TeopeTnyeckrue OCHOBBI

+ + + +
AIEKTPOTEXHUKHU
9 TexHOJIOrUsA IPOU3BOIACTBA
p A + + + + +
AJIEKTPOHHBIX CPEIICTB
1 KTPOTEXHUKA U
0 Dnexrpore a + + + +
3JIEKTPOHUKA
11 3ammTa BBITYCKHOM
KBaJM(PHUKALMOHHON paboTHI,
BKJIIO4Yas MOATOTOBKY K + + + + + + + +
MPOLIEIype 3alUThl U IPOLEAYPY
3aIUTHI
12 NaxenepHas u
CHCpHA + + + + +
KOMITbIOTEpHAsI TpaduKa
13 Nu¢popmaruka + + + +
14 OcHOBBI KOHCTPYHPOBAHUS
pyup + + + + + + + +
AJIEKTPOHHBIX CPEJICTB
1 HOBBI XyI0KECTBEHHON
5 OcHo YA0KECTBEHHO + + + +
KOMITO3UITUH
16 IloaroroBka K caaye U caaya
A A A + + + + + + + +
rOCYIapCTBEHHOT'0 K3aMeHa
17 TlpenauraomMHasi mpakTUKa + + + + + + +
18 IlpenaumnaomMHbIi Kypc + + + +
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19 CA}_[P u Texnoaorus CBY + + + + + +
YCTPOWCTB

20 TeopeTnueckue OCHOBBI

KOHCTPYUPOBAHUS U HAAEXKHOCTU + + + +
PaIHOdIEKTPOHHBIX CPEJICTB

21 TeopeTnyeckre OCHOBBI + + 4 +
ANEKTPOTEXHUKHU

22 TexHosorus npou3BOICTBA + + + + +
AJIEKTPOHHBIX CPEJICTB

23 DAEeKTpOTEXHUKA U + + + +
AIIEKTPOHUKA

5.4. CoorBeTcTBHE KOMIIETEHUIMH, JopMHUPYEeMBbIX PU U3YYECHUH TMCUMILIAHbI, 1 BUA0OB 3aHATHI
COOTBETCTBHE KOMIIETCHIMH, (OPMHPYEMBIX TMPH HM3YyYCHUW UCIMUILIMHBI, U BUIOB 3aHATHUH
NpeACTaBIeHO B Tabmule 5.4

Tabmuma 5.4 — CoOTBEeTCTBHE KOMIETEHIIMH W BHUIOB 3aHATHH, (OPMHPYEMBIX TPH H3yYECHUU
JTUCIUTUTAHBI
Bunnl zanstuit
N w
: 3 (L
5 = g 222285 5
5 = S B g & > 5 £ g @DopMBI KOHTPOJIS
s 5 22 =2-=% c'g
g . g2 §3zg®  gE
= 5S 2 3
O a E @
[K-7 + + + + KonTponbhas pabora,
Ok3ameH, Koncnekr
caMoIoAroroBku, OTYET 110
naboparopHoit paboTe,
Ornpoc Ha 3aHATHUSX,
BricTymienne (nokian) Ha
3aHaTun, Tect, OTUeT 11O
KypcoBoii paboTte
I1K-8 + + + + KonTponsHas pabora,
Ok3amen, Koncnekr
caMonoAroToBkH, OTYeT o
nmaboparopHoii padore,
Onpoc Ha 3aHATHSX,
Brictymiienne (nokmnan) Ha
3agaTuu, Tect, OTUET 11O
KypcoBoii pabote
6. UuTepakTUBHBIE MeTOABLI U (OPMBI OPraHU3ANHUN 00yUYEHH S
He npenycmorpeno PYII

7. JIabopaTopHbie padoThl
Haumenosanue nabopatopHbix paboT npuBeaeHo B Tadbauue 7.1.
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Tabnuua 7. 1 — HaumenoBaHue 1abopaTopHbIX paboT

HazBanus pa3aciioB

HaunmenoBanue 1abopaTopHbIX paboT

TpynoemMkocTs,

dopmupyemslie
KOMITETEHIIUU

7 cemectp

3 UT Ha pa3nuuHbIX dTanax
npoektupoBanusi POC

BrimonHeHne yepTexeil KOMIIOHEHTOB
POC B Solid Works (koHTpOnBEHOE
3a71aHue)

SN

Hrtoro

TK-7, TTK-

4 ABTOMaTM3MPOBAHHOE
POEKTHPOBAaHUE KOHCTPYKIUH 1
TEXHOJOornuYeckux npoieccoB POC

Cocrapnenne TeXHUYECKOro 3aJaHUs
(T3) Ha aBTOMaTHU3UPOBAHHOE
npoekTrpoBanue 6noka POC

KommonoBka u pa3zpaboTka o011ero Buaa
KoHCTpyKuuu POC

[IpoexktupoBanue nuuesoit nanenu POC B
SolidWorks

[IpoekTrupoBaHue HeCyIIEH KOHCTPYKIIUN
POC B SolidWorks

3HAKOMCTBO C CHCTEMON
ABTOMATH3UPOBAHHOTO IPOCKTUPOBAHUS
IICYATHBIX I1JI1aT

Opranmzanus u BefeHne oudmuorex P

Co3anue ycloBHBIX TpaduuecKux
o6o3nauenuii (YI'O)
AIIEKTPOPATUOIIIEMEHTOB

IIpoekTupoBaHue AEKTPUUECKUX CXEM

Hrtoro

42

TK-7, TTK-

5 UT npoexTupoBaHus AeTAIEH U
c6opok koHcTpykmuit POC ¢
nomoibio CATIP

Hetamu B SolidWorks

Co6opku B SolidWorks

Yeprexu B SolidWorks

PI/ICOBaHI/IC TpéXMepHHX 3CKHU30B B
SolidWorks

N RN

Maccussl 3i1eMeHToB B SolidWorks

N

Onements! “Ilo Tpaekropun” u
“IToBepryTh” B SolidWorks

Pa3pabotka kopmycoB POC u3 nmuctoBoro
metaiia B SolidWorks

Hcnons3oBanue CTaHAapPTHBIX
KpenéxHbIX KoMnoHeHTOB B SolidWorks

Pa3pa60TKa II0CaJOYHbIX MCCT Ha
IICYaTHOM IIJIaTe JJI1 MOHTa)ka
KOHCTPYKTHUBHBIX 3JICMEHTOB

TK-7, TTK-
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IToaroroska xommnoueuToB POC misa 4

KYpPCOBOM pabOThI

Utoro 26
Hroro 3a cemecTp 72

8 cemecTp

6 I[IpoexTupoBaHue MEYATHBIX Y3JI0B € | J{ManoroBoe pazMenieHue 4 IK-7, T1K-
nomousro UT WIEKTPOPALUOIIEMEHTOB HA [1€YaTHOU 8

riare

Py4nast u mHTEpaKTUBHAS TPACCUPOBKH 2

MIPOBOJHUKOB MEYATHBIX IJIaT

ABTOMaTHUECKasi TPACCUPOBKA 2

MTPOBOJHUKOB TICUYATHBIX TIJIaT

Hroro
7 ObecrieueHre KaueCcTBa, OO0ecneueHue KayecTna, HaAEKHOCTH U I1K-7, T1K-
HanéXHOCTH U ontuMuzanus POC ontumusanusg POC 8

Uroro
8 OdopmiteHrE KOHCTPYKTOPCKOM Nzyuenue cpeacTB aBTOMaTU3UPOBAHHOTO IK-7, T1K-
JoKyMeHTanuu ¢ nomouisto CAITP oopMIiTeHNsT KOHCTPYKTOPCKO- 8

TEXHOJIOTMYECKON TOKYMEHTAINH

Hroro 8
Hroro 3a cemecTp 20
Hroro 92

8. IIpakTuyeckue 3aHATHSA (CEMHUHAPDI)
He npenycmorpeno PYII

9. CamocrosiTesqibHasA padora
Bunsl camocTosiTennbHOI paboThl, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETEHIIUU MIPEICTABICHBI B
tabmure 9.1.
Tabmuna 9.1 - Buasl caMocTOsATEIbHON pabOThI, TPYA0EMKOCTh B (POPMUPYEMbIE€ KOMITCTCHITHI

Bugsl camoctosTensHolt L £ 4 B 8 E
Hasanus pasnenos a 23 EE = z DopMBbI KOHTPOJISI
paboThI ~ o OoF b 2
7 cemecTp
1 Beenenue [IpopaboTka JTEKITUOHHOTO 1 |IIK-7 Koncnexr
Marepuania caMonoArotoBku, Ompoc
Vitoro 1 HAa 3aHATUAX
2 OcHoBHbIC TPUHIUIIEI U | [IpopaboTKa JIEKITMOHHOTO 1 TIK-7, Koncmekr
METOJI0JIOT s Marepuaa I1K-8 caMonoarorosku, Ompoc
npumenenus UT npu Hroro 1 Ha 3aHATHAX
npoekruposanuu POC
3 UT Ha pa3nu4HbIX [TpopaboTka ITEeKIMOHHOTO 1 [IIK-7, Koncnekr
JTanax MpoeKTUPOBAaHUS | MaTepuaia I1K-8 caMmonoArotoBku, Ompoc
P Ha 3aHATUAX, OTYET I
aC OdopmiieHre 0T4ETOB 110 1 a 63a ’ 9 g 0
1abopaTopHBIM paboTam J1abOpATOpHOM paboTe
Hroro 2
4 ABtomarusupoBaHHoe | [IpopaOoTka JIeKIIMOHHOTO 1 IIK-7, Koncnekr
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IIPOEKTUPOBAaHUE Marepuania [1K-8 camonoarorosku, Ompoc
KOHCTPYKIIMUA U OdopMICHHE OTIETOR 110 1 Ha 638.H}ITI/I$IX, UOT‘IgT o
TEXHOJOTHUECKUX TOPHOM T
CXHOJIOTHHCC 1abopaTopHBIM paboTam 71aDOpAaTOPHOM paboTe

npoueccoB POC

OdopmiieHre 0TYETOB 110 1

naboparopHbeIM paboTam

OdopmieHre 0T4eTOB 1O 1

1abopaTopHBIM paboTam

OdopmiteHre 0T4ETOB 1O 1

naboparopHbeIM paboTam

OdopmIieHre 0TYETOB 10 1

n1abopaTopHBIM paboTam

OdopmiieHre 0TIETOB 10 1

1a0opaTopHbIM paboTam

OdopmieHne 0T4ETOB IO 1

naboparopHbIM paboTam

OdopmiieHre 0T4ETOB 10 1

1a00paTopHBIM paboTam

Hroro
5 UT npoextupoBaHusi [TpopaboTka JIEKITMOHHOTO I1K-7, Koncnekr
neTaneit u cOopok marepuana [1K-8 camornoArotoBku, Ompoc
KOHCprKHIéPIA lfi[?)C c OQopMITEeHHE OTYETOB 110 1 Ha 3aH;IT£/I>1X,6 OTtIe(T) o
MIOMOII[h K BO te, OTuer

OMOTIIBIO 1abopaToOpHBIM paboTam YpcoBOH paborte, ©
o naboparopHoii pabore,

OdopmieHne 0T4eToB 10 1 JK3aMeH

1abopaTopHBIM paboTam

OdopMmieHre 0T4ETOB 10 1

n1abopaTopHBIM paboTam

OdopmiteHre 0T4ETOB 1O 1

1a0opaTopHBIM paboTam

OdopmieHre 0T4ETOB 0 1

n1abopaTopHBIM paboTam

Odopmiierre 0T4€TOB 110 1

1a0opaTopHbIM paboTam

OdopmieHne 0T4eTOB 10 1

naboparopHbIM paboTam

OdopMmIieHHE OTYETOB T10 1

1a0opaTopHbIM paboTam

OdopmiteHrE OTYETOB 110 1

naboparopHbeIM paboTam

OdopMIieHHE OTYETOB 10 1

1abopaToOpHBIM paboTam

Htoro 11
Hroro 3a cemectp 24
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8 cemecTp

6 IIpoexTupoBanue [TpopaboTka JIEKITMOHHOTO 2 |1IK-7, Koncnekr

MEYaTHBIX Y3JIOB C Marepuaa I1K-8 caMornoaroToBku, Ompoc
romoipio UT 4 Ha 3aHATHAX, OTYET 110
naboparopHoit pabote

OdopMmIieHHE OTYETOB T10
1abopaTOpHBIM paboTam

OdopmiteHre 0T4eTOB 110 4
1a0opaTopHBIM paboTam
OdopMIieHre OTYETOB 10 4
n1abopaTopHBIM paboTam
Hroro 14
7 Obecnieuenne kayecTBa, IIpopaboTka JEKIIMOHHOTO 2 IIK-7, Koncnekr
HaAEKHOCTH U Marepuania I1K-8 camonoArotoBku, Ompoc
ntumu3anus P Ha 3aHATUAX, OTYET IT
0 san oC OdopmiieHre 0TYETOB 110 12 a63a > VO g 0
naboparopHoii paboT
naboparopHbIM paboTam OpatopHOU paboTe
Hroro 14
8 Odopmienue [TpopaboTka IEKIIMOHHOTO 1 |TIK-7, Koncrmekr
KOHCTPYKTOPCKOU Marepuala ITK-8 camonoarotToBku, Ompoc
JIOKYMEHTAITNH C OQopMITEHHE OTYETOB 110 8 Ha 3aHATUAX, OTYET 1Mo

nomoisto CATTP nabopaTopHO paboTte

naboparopHbeIM paboTam

Htoro 9

Hroro 3a cemectp 37
ITonroroBka u coaya 36 OKk3aMeH
JK3aMeHa / 3a4eTa

Htoro 97

9.1. Bonpockl Ha MPpopadoTKY JIEKIIMOHHOT0 MaTepuaJia
1. Wndopmanmonnsie texHomorun (UT) B mnpodeccuoHanbHON AEATETPHOCTH HHXKEHEpa-
npoektuposiuka POC

10. KypcoBasi pabora (mpoeKT)
TpynoeMKoCTh ayTUTOPHBIX 3aHATUH W (popMuUpyeMble KOMIIETCHIIMM B pPaMKax BBIOJHEHHUS
KypcoBoii paboTsl (mpoekTa) npeacrasiaeHs! Tadauie 10.1.
Tabmuma 10. 1 — TpymoeMKOCTh ayIMTOPHBIX 3aHATUH M (opMuUpyeMble KOMIIETEHIIMM B paMKax
BBITIOJTHEHUS KYPCOBOM pabOoTHI (TIPOEKTa)

HaumenoBanue AYAUTOPHBIX 3aHATHHN

TpynoeMKocCTb,
q
dopmupyembie
KOMIIETEHIIUN

8 cemectp

ol

KypcoBoe npoeKkTrpoBaHuE CTaBUT CBOEH LIENBbIO CUCTEMAaTH3aIUIO, [1K-7, TIK-8
3aKpervieHUE U pacliipeHUue TEOPETUHICCKUX 3HAHHUM B 00IacTu
nHGOPMAIIMOHHBIX TEXHONIOTUM poektupoBanus POC, pazsutue
KOHCTPYKTOPCKHX U PACUETHBIX HABBIKOB, a TAKKE
CaMOCTOSITEIBHOCTH B pabore. [TaBHEeHIIMMU 3aja4aMu B XOZI€

BBITIOJTHCHUH KYPCOBOTI'O ITPOCKTA, ABIAIOTCA: - CUCTEMATU3allUAd U
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pacumpeHne TeOpeTUIeCKUX 3HAaHUH NPU PELICHUN KOMIUIEKCHBIX
3a7a4 CO3/IaHUsl COBPEMEHHBIX KOHCTpYyKIHii POC; -
COBEpPIIICHCTBOBAHNE CXEMOTEXHHUUECKHUX U KOHCTPYKTOPCKUX
HABBIKOB IPOEKTUPOBAHUS; - MPAKTUYECKOE IPUMEHEHHE
KOMIIBIOTEPHOHN TEXHUKH TPU TIPOCKTUPOBAHUY; - N3yICHUE
CHPAaBOYHOM M TEXHUUECKON JINTEPATyphI 110 MPOEKTUPOBAHUIO
POC, a taxxe eAMHON CHCTEMbI KOHCTPYKTOPCKOM TOKyMEHTAlluU
(ECK]J]); - noAroToBKa K caMOCTOSITEIbHOMY PELIEHUIO CII0KHBIX
KOHCTPYKTOPCKHX 3a]1a4 TIPY BBITIOJTHEHUH TUTUIOMHOTO TIPOEKTA U
nocleAyromei paboThl Ha TPOMBIIUICHHBIX MPEINPHUITHSIX.
[IpenqmeToM KypcoBOTO MPOEKTa SBIsETCS pa3padoTka BecbMa
pacnipocTpaH€HHBIX B POC KOHCTPYKTHMBHO 3aKOHYEHHBIX OJIOKOB U
uznenuit POC. Ilpu 3ToM HEOOXOIUMO 3HATH: - PUHIIAITHI
JeHCTBUS PAIMOTEXHUYECKUX YCTPOMCTB U CUCTEM; - OCOOCHHOCTH
koMITIOHOBOK POC; - cBOMCTBa MaTepHuaioB U UX MPOSIBIICHUS B
Pa3IUYHBIX YCIOBUSAX IKCIUTyaTallUU; - TEXHOJIOTUIO U3TOTOBICHHUS
OT/ICTIBHBIX JACTalIel 1 COOPOYHBIX EMHUIL; - aBTOMATH3AIHIO
POEKTUPOBAHUS KOHCTPYKLUI M TEXHOJIOTHUECKUX MTPOLIECCOB; -
ycnoBus dkciuryatan POC 1 MeTObI 3a1UTHI €€ OT
JECTa0MIN3UPYIOMUX (PAKTOPOB (TETIOOOMEHHBIC MTPOIIECCHI,
BUOpALIUU U yIapbl, BO3IEUCTBUE JIEKTPOMArHUTHBIX MOJIeH,
panuaiyy 1 BIary U T.7.); - BOIPOCH! CTaHIapTH3aINY,
YHU(PUKAIMH U TEXHOJIOTMYHOCTH; - IPaBHIia 0POPMIICHHUS
KOHCTPYKTOPCKOHM TOKyMEHTALIUU © MHOTOE JAPYTO€.
[IpoekTupoBaHrEe COBPEMEHHBIX PaIUO03IEKTPOHHBIX CPEICTB
(POC) 3axirouaercst B IpUHATHN MHO)KECTBA IPOEKTHBIX PELICHUN
10 MPUHIIAIIAM IEUCTBUS (YHKITMOHAIBHBIX y3J10B (DY), nx
CXeMaM U TIOCTPOSHHIO KOHCTPYKIIMH, TI0 JIEMEHTHOM 0a3e, a
TaK)Ke M0 COBOKYIMHOCTH TEXHOJIIOTUYECKUX MPOIECCOB,
NpeJIaraeMbIX JUIS UCIIOIB30BAaHUS MPH UX W3TOTOBJICHUH,
PEIICHHI0 OCHOBHBIX MPOOJIEM TEXHUYECKOW HKCIUTyaTalluu. ITO
IIPOLIECC HEMPEPBHIBHOTO YTOUHEHUSI MOJIENH ITpoekTupyemoro POC
OT 3aMbICJIa B BUJIE TEXHUUECKOTO 33/1aHUs K TOTOBOMY IIPOEKTY.
[IpeononeBass MHOrooOpa3HbIe MPOTHBOPEUHS TEXHUUECKOTO
3aJjaHus, B rpolecce co3aanus HoBbIX POC mpoeKkTHpOBIIUK
CTPEMUTCS BEIOpaTh ONTHMAIBHYIO TIPOCTPAHCTBEHHYIO
KOMITOHOBKY Yy3JI0B U 0J10K0B, cocTapistonx POC, obecneunTs ux
AIIEKTPUUECKOE U MEXaHMUECKOE COEAMHEHNUE U 3aIIUTY OT
HEOMaronpUsATHBIX BO3ACUCTBUN BHEIIHUX (PaKTOPOB U MOMEX.
[lepBocrenenHoe TpeboBanue npu npoekruposanuu POC
3aKJII0YaeTCs B TOM, YTOOBI CO3/1aBa€MO€E YCTPOICTBO OBLIO

s PeKTHBHEE CBOETO aHAJIOra, T.€. MPEBOCXOIUIIO €0 110 Ka4eCTBY
(GYHKIIMOHUPOBAHMS, CTETIEH! MUHUATIOPU3AIMU U TEXHUKO-
HKOHOMMYECKOH 1ierecoodpazHocTu. [lonHATh
POU3BOAUTEIBHOCTD TPYJa MPOEKTUPOBIIUKOB, TOBBICUTH
KaueCTBO, YIEIIEBUTh U COKPATUTh CPOKH MPOCKTUPOBAHUS MOXKHO
C MOMOIIBIO 3((PEKTUBHBIX NHPOPMAITMOHHBIX TEXHOJIOT Ui
ABTOMATHU3UPOBAHHOTO TIpoekTupoBanus POC, 06001aromux omnbIT
pa0oThl BEICOKOKBAJIU(HUIIMPOBAHHBIX Pa3pabOTUMKOB Ha 0aze
NPUMEHEHHSI COBPEMEHHBIX MaTEMAaTHUECKUX METOIOB: TEOPUH
rpaoB, aITOPUTMOB, MATEMAaTUYECKOTO IPOrpaMMHUPOBaHUS,
WCCIIC/IOBAHMS OTIEPAIIAi, BRIYUCIIUTEIBHBIX METOAOB U T.1.
Haunyumas ¢popma opranuszanuu npouecca npoekruposanust POC
— MCTIONTb30BaHNE MHTETPUPOBAHHBIX CHCTEM CKBO3HOTO

CornacosaHa Ha noprtane Ne 17866

14



AaBTOMAaTU3UPOBAHHOTO TPOEKTUPOBAHNUS, TIO3BOJISIOLINX B
3HAYUTETHLHOU CTENEHH 0CBOOOAUTD Pa3padoTYHKa OT
MOHOTOHHOM, TPYTOEMKOH U yTOMUTEIHLHOW PaOOTHI U TIOBBICUTH
UX UHTEJUIEKTyaJIbHbIe BOBMOXKHOCTH Ha ATAre MPUHITHS
ONTUMAJIBHBIX pemeHnii. K coxxanenuro, B HaCTOsIIEe BpeMst
nonoOHoM ckBo3HO# CAIIP, oxBaThIBaroIIei BCe ATAIIbI
npoektupoBanus POC, noka emé He co3naHo. Tem He MeHee,
cymiecTByeT konoccanbHoe konndecTBo CAIIP, peanuzyromux
3HAYUTENIbHYIO YaCTh MPOEKTHBIX Mpolenyp npoekrtuposanus POC.
OnuH 13 BO3MOXKHBIX BAPUAHTOB MOJAOOHOTO KOMITJICKCUPOBAHUS
Heckonbkux CATIP, o6ecnieunBaronux pemienrne 60IbIIMHCTBA U3
cTosIIuUX nepes Oynymum npoexkruposiirkom POC 3aaaud,
3aknroyaercs B ciaeaytomeM. 1. Ognoit u3 nonynspHeitmux CAIIP
KOHCTPYKTOPCKOT'O CHHTE3a C BECbMa Pa3BUTBIMU BO3MOXKHOCTSIMU
JUTSL CO3JTaHMsI U PEIaKTUPOBAHUS TOBEPXHOCTEH, a TaKxKe
COBMECTHOM 00pabOTKHU MOBEPXHOCTEH U TBEPIBIX TET SIBISETCS
SolidWorks— napamerpudeckast mporpaMmma pOeKTHPOBAHHS
TPEXMEPHBIX MOAEIEH TBEPABIX TEJ, COCTOSALINX U3 IEMEHTOB.
[TapameTrpudeckue pasmepsl B SolidWorks momoratot Tak
IOCTPOUTH MOJIENb, YTO U3MEHEHUE KOHCTPYKLIMU CTAHOBUTCSA
MPOCTOM 3a/1a4ueii m3MeHeHus pazmepoB. SolidWorks — momtHoe
CPEICTBO NMPOEKTUPOBAHUS, IPEIOCTABIIAIONIEE IPOESKTUPOBLINKY
peanbHbIe CPEACTBA ISl CO3AaHUSI POTOTUIIOB, COOPOK, MPOBEPKHU
IUHAMUKU rToBenenus u3neinnii. SolidWorks crroco6en crars
AJIpOM UHTETPUPOBAHHOTO KOMIUIEKCA aBTOMaTH3aI[U1
IPEIIPUSITHS, C IOMOILBIO KOTOPOI'O OCYILECTBIISETCS MOAAEPIKKA
U3JIENHSI Ha BCEX dTanax )U3HEHHOTO UKIIA, HHKEHEPHOTO
aHaJ¥3a U MOJArOTOBKH MTPOU3BOACTBA U3 TF000M CI0KHOCTH
Y Ha3HAUEHUs, BKIIIOUas CO3/1aHNE HHTEPAKTUBHOM-HOM
JOKYMEHTAIMH U o0ecriedeHne 0OMeHa TaHHBIMH C IPYTUMU
cuctemamu. 2. B mocnennee BpeMs 4€TKO 0003HaYMIACH
TEHJCHLMS TPYNIUPOBAHUS B UHTEIPUPOBAHHBIE CUCTEMBI KPOME
MHCTPYMEHTOB T'€OMETPUYECKOTO MOJICIINPOBAHUS TAKKE U
pac4€THBIX nporpamm. Hanpumep, OJIHOCTEIO HHTETPUPOBAHHBIN
B SolidWorks nmopcucremsr COSMOSFloWorks no3Boisger
aBTOMAaTHUYECKH (POPMHUPOBATH CETOUHBIE MOJIENIN O0BEKTa
MPOEKTUPOBAHUS U IPOBOUTH MOICTUPOBAHUE TEUCHUI,
TeriooOMeHa (U Teruionepenayn) 000 CIOKHOCTH 0e3 KaKoii-
100 TOMOTHUTENBHOM Mepenadyn JaHHBIX Mexay HUMH. 3. Emié
oauH Moayias SWR-Dnekrpuka 00beIMHSAET 3JEKTPUUECKYIO U
MEXaHUYECKYIO YaCTH MPOEKTa B €IMHON cpesie MPOSKTUPOBAHUS
SolidWorks, obecnieunBaeT MOAETUPOBAHNE TIPOBOIHBIX
COEIMHEHUI MEXIy KOHTAaKTaMH C UCIIOIb30BAHUEM IOIOIHAEMOM
OMOIMOTEKN COETUHUTENEH U pa3IMYHbIX MaTepUajIoB — IPOBOJIOB,
MHOTO>KWJIBHBIX KaOesnel, H30IA1HOHHBIX TPYOOK, SKpaHUPYIOIIUX
MJIETEHOK U T.J. Ha OCHOBE BBIMOJIHEHHOTO MPOEKTa MOHTAXa,
MOZYJIb aBTOMaTH4YE€CKH FeHEPUPYET MOJHYI0 HHPOPMALIUIO 00
MCIIOJIb30BaHHBIX MaTepHUaiaX U BHIIIOJTHEHHBIX COEIMHEHUSX,
MPECTaBIsIs €€ B BUje Tabmuil U oT4ETOB. 4. Altium Designer
(Protel) - komrmieKkcHas cucTeMa aBTOMaTH3UPOBAHHOTO
npoektupoBanus (CAIIP) pagnosneKTpoHHBIX CPEJICTB,
pa3paboTaHHasi aBCTpaauiickoi komnanuen Altium. Altium
Designer — ato cucrema, O3BOJISIONIAs PeaTH30BbIBATh MIPOSKTHI
POC Ha ypoBHE CXeMBI WU TIPOTPAMMHOTO KOJIa C MOCTEAYIOMEeH
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nepenaue nHGopmarun npoekTupoBuuKy [TJIMC nnu nevarHoit
wiatbl. OTIIMYUTENIBHOW 0COOEHHOCTBIO TPOrPaMMBbl SIBIISETCS
IIPOEKTHAs CTPYKTYpPa U CKBO3HAsI LIEJIOCTHOCTD BEJICHUS
pa3pabOTKH Ha Pa3HBIX YPOBHAX NMPOEKTUPOBaHUs. I3MeHeHus B
pa3paboTKe Ha ypOBHE IJIaThl MOT'YT MTHOBEHHO OBITh I€pe/1aHbl
Ha ypoBeHb [IJIMC nunu cxemsl 1 Tak xe oOparHo. Pazpaborka
IIEYaTHOM IUIAThl BO3MOKHA B TPEXMEPHOM BHJIE C
JIBYHAIpaBlIeHHOH nepenaueii MHGopMalu B MEXaHUYECKHUE
CAIIP (Solid Works, Pro/ENGINEER, NX u ap.) 5. KOMITAC-3D
- OTEYECTBEHHAs CUCTEMA TPEXMEPHOTO MOJIEJIMPOBAHUs, CTAaBILAs
CTaHAAPTOM JIJISl THICAY POCCUICKUX MPENNPUITHIA, Oaronapst
yIa4HOMY COYETAHUIO IPOCTOTHI OCBOCHHS U JIETKOCTH PabOThI €
MOIIHBIMH (PYHKIITMOHAJIbHBIMH BO3MOXKHOCTSIMHU TBEPAOTEIBHOIO U
MOBEPXHOCTHOTO MOZIETUPOBAHHUS U 110 BOZMOXKHOCTSIM OJIN3Ka C
SolidWorks. Kommnac-3D o6n1agaet BO3MOXHOCTIMU OQOPMIIEHHUS
IIPOCKTHOU U KOHCTPYKTOPCKOM JOKYMEHTALUU COMIACHO
crangaptram cepun ECK/I.

Uroro 3a cemecTp 5

10.1 Temb1 KypcoBbIX padoT

[IpumepHas TemaTrka KypcoBBIX paboT (IPOEKTOB):

B nauane 7 cemecTpa npenopaBaTeab-pyKOBOIUTENb MPOEKTA BBIIAET KAXKAOMY CTYACHTY
MHAMBHUAYaJIbHOE 3aJJaHie Ha KypCOBOE NMPOEKTUPOBaHKE. B HEM yKa3bIBaloTCs: CPOK BbIJAuM 3aJaHMs,
CPOKH MPOBEACHUS IPOMEKYTOUHOTO KOHTPOJISL Ha/l BBIMOJTHEHUEM OT/IEIbHBIX 3TAalOB IPOEKTUPOBAHUS,
U J1aTa 3alUThl IPOEKTa.

3aganue opopMIsieTcs Ha CIieMalibHOM OJIaHKe, B KOTOPOM 3aIlMChIBAIOTCA:

— Tema MpOeKTa;

—  HUCXOJHbIE JAHHBIE K IPOEKTY;

—  MepEeYHCISAIOTCS dTarnbl padoT;

— 00BeM U copepkaHue alibOOMa KOHCTPYKTOPCKON JTOKyMEHTAIINH;

— 00BeM U coaepKaHue pacu€THO-TIOSICHUTEILHON 3aMUCKH;

—  peKoMeHJlyeMas JUTepaTypa;

—  JIONOJIHUTEJIbHBIE YKa3aHUS K IIPOEKTY.

[Tocne aHanmu3a cTyIEHTOM WHAMBUIYATbHOTO 3a/IlaHUS HA KypCOBOE MTPOEKTUPOBAHUE U
YTOYHEHUSI COBMECTHO C PYKOBOJHUTENIEM MPOEKTa 00bEMA B CoiepKaHUs padoT, HEOOXOIUMO
pa3paboTarh paclIupeHHOE YacTHOE TexHudeckoro 3aganue (UT3) Ha mpoeKkTupoBaHUE TIEYATHOTO y371a U
KOHCTPYKIIMU U3JIETIHSI.

Tema npoekTa. B xoz1e KypcoBoro rnpoekra HeoOX0aUMO pa3zpadoTaTh KOHCTPYKTUBHO-
3aKOoHYEHHBIE (PyHKIMOHAIBHBIE y3ibl (DY) POC paznooOpa3HoOro Ha3HaUEHUsS: OOPTOBBIC, MOPCKHUE,
Ha3eMHbIE U T.J1. 3-3a BpeMEHHBIX OrpaHUYEHUH, IPU BHIOOpPE TEMBI IPOEKTa PEKOMEHYeTC s, KaK
npaBujIo0, oTaBath npennourenre OV, sxonsmum B coctaB POC (nnun 3akonuennoe POC), cogepikamme
B cocTaBe He 6osee 50 37eKTpopaino31eMEHTOB. 3a/1aHus, BbIaBa€MbIe CTYICHTY Ha BBITIOJIHEHHUE
KypCOBOTO MPOEKTA, JOHKHBI OTBEUATh CIEAYIONINM TPEOOBAHUSAM:

— YPOBHIO IMOJIOTOBKM CTYJIE€HTAa M OrpPaHUYEHHUIO IO BpPEMEHH, OTBEIEHHOMY Ha €€
BBINOJTHEHHE;

— coaepXaTb 3aJlaud, C KOTOPBIMHM CTajJKWBaeTcs OakayaBp, 3aHUMAIONIMICA pacy€THON H
KOHCTPYKTOPCKOM €ATENbHOCTBIO B X0/1€ poekTupoBanus POC;

—  IpexycMaTpuBaTh HEOOXOJUMOCTh O3HAKOMJIEHUS C JTOTIOJHUTEIBHOMN JIUTEpaTypoi;

—  TIOOMIPSIIOTCA pealibHble TEMbl KYPCOBBIX MPOEKTOB, a TaKKE TEMbI, SIBISIOMIMECS YacTbiO
BBIITYCKHOW KBaJTH()PUKATMOHHON PaOOTHI (IUTUIOMHOTO MPOEKTA).

[To KOHCTPYKTHBHOI ci10KHOCTH pa3padarbiBaeMoe POC nomkHO ObITh HE HIKE 1-TO
CTPYKTYPHOI'O YPOBHSI M BBIIIOJIHEHO € YYETOM cTaauii mpoekruposanus no ECK/I.
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Hcxonnbie janHble K NPoeKTy. VIcCXOAHBIMU JAHHBIMU JIJIS1 BBITIOJIHEHUSI IPOEKTA SBIISIFOTCS:

—  cXeMa 3JIeKTpuueckas npuHuunuanbHas OY ¢ onmucanueM padoOTHI, ¢ MEPEUHEM BXOISIIUX
3NEeKTpOopaguoieMeHToB (OPD) 1 ux mapamerpos;

— DJJeKTpuYeckue TpeOoBaHMS C yKa3aHHMEM JaHHbIX, Haubojee XapaKTepHBIX IS
pa3pabarelBaeéMOro YyCTpPOMCTBA, HampuMmep, sl PaTUONpPHEMHOIO YCTPOMCTBA: YYBCTBUTEIBHOCTS,
n30MpaTenbHOCTh, PaOOUYMii JHana3oH 4acToT M Jpyrue; A paguolepesalollero ycTpoilcTBa —
CTaOMIIBHOCTD YaCTOTHI, BBIXOJHASI MOIIIHOCTh, pabouuii [uana3oH 4acToT U T.1.;

— YCIIOBMSI JKCIUIyaTallUM pPa3iuyHbIX TUNOB POC B 3aBUCUMOCTH OT KIMMAaTHYECKHUX
0COOEHHOCTEN MECTHOCTH, TJI€ OHU OyayT paboraTh, posra o0bekTa (kopadib, CaMONET, CHYTHUK U T.1.) U
APYrUX NPUYMH 3aJal0TCsl  YKa3aHMEM B pPACIIMPEHHOM TEXHMYECKOM 3a/JaHUU  KOHKPETHBIX
KOJIMYECTBEHHBIX MOKa3aresneil BozaeicTBuil. Hanpumep, 6oproBoe camonérnoe POC: ycToMYMBOCTh K
kuMarndeckuM BosnaeiicTBusaM 1o 'OCT 15150-69, k mexanndeckum — 1mo I'OCT 16019-78 u I'OCT
17676-81; ycnoBus xpanenus u Tpancrnopraposanus mo 'OCT 15150-69;

—  TEXHUKO-DPKOHOMHYECKHE TpeOOBaHHUs 3aJAI0TCS CEPUUHOCTHIO MPOU3BOJACTBA YCTPONCTBA U
IpYyINION U3/1€IHs B 3aBUCUMOCTH OT CTOMMOCTH €ro pa3paboTku U npousBojcTsa (1, 2, 3 rpynmsr).

O0bem u conep:xxkanne rpaguueckux pador. [paduyeckas 9acTb MPOEKTA BKIIFOYACT KOMIUICKT
yepTexkel Ha paspabarbiBaemyto nedatHyto miary (I1IT) o6sémom He Menee 6 mucToB popmara A4 o
I'OCT 2.301-68, BBITIOJIHEHHBIX C UCTIOIB30BAHUEM KOMITBIOTEPA:

— - UCXOJHAs CXeMa AJIEKTpUYecKas NMpUHIUNHANIbHAA poektupyemoro POC (mnu pucyHOK U3
MCTOYHHKA MTPOEKTUPOBAHHUS) C YKa3aHUEM IPUMEHIEMBIX AJIEKTPOPAAHOIEMEHTOB;

— - cXeMa dJIeKTpUYecKasl PUHLMIINAIbHAS IPOEeKTUpYyeMoro neyarHoro ysina POC u nepeueHs
AJIEKTPOPATUOIIEMEHTOB K HEM;

— - uepréxX NMeYaTHOM IIaThl;

- cOOpOYHBIN YepTEXK MEUYAaTHOTO y3/1a U CHEUPUKALUSI K HEMY;

— - 4epTeXH JopabdOTaHHBIX Je€Taliel HECYIEe KOHCTPYKIINH;

— - uepré&x obuiero Buaa npoekrupyemoro POC ¢ ucnonszoBanuem SolidWorks.

O0BeM U coep:KkaHue PACYETHO-TIOSICHUTEIbHOM 3aMCKUA. Pacu€THO-TIOSICHUTEIbHAS 3aTUCKA
JI0JDKHA COCTOSITh HE MeHee 4eM 13 20 Ne4aTHbIX JUCTOB, BBIIIOJIHEHHBIX C UCIIOJIb30BAHUEM TEKCTOBOIO
nporneccopa Word Ui CX0Kero 1o BO3MOXKHOCTSIM.

Pexomenayemas auteparypa. PykoBoauTens NpoekTa Ha3bIBaeT JIUTEPATYPy, KOTOPYIO
11€JIeCO00Pa3HO UCIOIb30BaTh CTYACHTY IIpU pa3paboTke koHcTpykiuu [1I1.

JlonoJiHUTeIbHBIE YKA3aHUS K NPOEKTY. JTOT pa3/ie UCIOJIb3YETCsl pYKOBOAUTEIEM IIPOEKTa
U1 BKJIFOUEHUS! JOTIOJTHUTEIbHBIX TPEOOBAaHUM K IPOEKTY MCCIIEI0BATENLCKOro Xapakrepa. OueBuIHO,
YTO MEPBOHAYAIBHBIA BEIOOP OOJBIIMHCTBA XapaKTEPUCTUK (THII TJIATHI, €€ rabapUTHBIE Pa3MepHl,
napaMeTpbl EYaTHBIX POBOJHUKOB U T.II.) B IPOLIECCE TPOSKTUPOBAHUS YTOUHAETCS U U3MEHSETCS.
JlonoTHEe U1, KOTOpBIE TOSBIAIOTCS y CTYJICHTA P paboTe HaJl KYPCOBBIM MPOEKTOM, TaKKe BKIFOUAIOT
B 3TOT pa3Jell.

KypcoBoe npoekrrpoBaHre CTaBUT CBOEH LIENIbI0 CUCTEMATU3ALUIO, 3aKPEIUIEHNE U paCIIMpEHUE
TEOPETUYECKUX 3HAHUM B 001acTH HH(POPMALIMOHHBIX TEXHOJIOTUH npoexktupoBanus POC, pazutue
KOHCTPYKTOPCKHX U pacUE€THBIX HABBIKOB, a TAK)XKE CAMOCTOSATEILHOCTH B padbore. [1aBHenmMu
3aJjayaMM B XOJI€ BHIMOJIHEHUH KypCOBOTI'O ITPOEKTA, SIBISIOTCS:

— CHUCTeMaTu3allyisl U pacIlMpeHHe TEOPETUYECKUX 3HAHUM MpPU PEHIeHUH KOMIUIEKCHBIX 3a/1a4
CO3/1aHUsI COBPEMEHHBIX KOHCTpYKLui POC;

—  COBEpUICHCTBOBAHUE CXEMOTEXHMUYECKMX U KOHCTPYKTOPCKHUX HAaBBIKOB IPOECKTHPOBAHMS; -
IIPAKTUYECKOE IPUMEHEHNE KOMIIBIOTEPHON TEXHUKH IIPU IIPOEKTUPOBAHUM;

— U3y4YEHHUE CIPABOYHON M TEXHUYECKOM JHUTEpaTypbl IO mnpoekThupoBaHuio POC, a Takxke
eIMHON crcTeMbl KOHCTpYKTOpcKoil okymeHTanuu (ECK/I);

— T[OArOTOBKAa K CAMOCTOSITEJIbHOMY PELICHUIO CIIOKHBIX KOHCTPYKTOPCKUX 3ajad IpHU
BBINOJTHEHUU AUIJIOMHOTO MIPOEKTA U MOCIIEAYIOIEH paboThl Ha IPOMBIIIUICHHBIX MPEANPHATUAX.

— IIpenmerom KypcoBOro mpoekra sBisieTcs pa3paboTka BechbMa pacrnpocTpaHEHHBIX B POC
KOHCTPYKTHUBHO 3aKOHUEHHBIX 010k0B 1 uznenuii POC. [Ipu 3ToM HE0OX0AMMO 3HATH:

—  IPUHLUIBI JEHCTBUS PaJUOTEXHUUECKUX YCTPONUCTB U CUCTEM;

—  0co0eHHOCTH KOMIIOHOBOK POC;
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—  CBOWCTBa MaTepUasoOB U UX IIPOSBICHUS B PA3JIMYHBIX YCIOBHUIX JKCILITyaTalluH;

—  TEXHOJIOTHIO U3TOTOBJIEHUS OTAEJBHBIX JIeTaliell 1 COOPOYHBIX €IUHUILL;

—  aBTOMAaTH3alMIO MPOEKTUPOBAHUS KOHCTPYKIUI 1 TEXHOIOTMUECKHUX IPOLECCOB;

— ycnoBus skciuryaraun POC u Meronbl 3aiuThl €€ OT JecTabuin3upyrounmx (pakropos
(TernooOMeHHbIEe MPOLECChl, BUOpALlMM U ylapbl, BO3ACHCTBHE AJIEKTPOMATHUTHBIX MOJEH, pagualuu U
BJIard 1 T.11.);

—  BONPOCHI CTAHJAPTU3ALMH, YHU(PHUKALIUN U TEXHOJIOTUYHOCTH;

— npaBuiia 0(pOpMIIEHUS] KOHCTPYKTOPCKOM JOKYMEHTAI[MM U MHOTO€ JIPyTroe.

— IlpoexTupoBaHuE COBPEMEHHBIX paAHOMEKTPOHHBIX cpeAcTB (POC) 3akmouaerca B
MPUHSATHA MHOXKECTBA MPOEKTHBIX PEIICHUH 110 MPUHIMIIAM JASUCTBUS QYHKIIMOHAIBHBIX y3710B (DY), ux
CXeMaM U MOCTPOEHHUIO KOHCTPYKIMH, IO JIEMEHTHOH 0a3e, a TakkKe 0 COBOKYITHOCTH TEXHOJIOIMUECKUX
MPOIIECCOB, MpEIaraéMbIX ISl MCIONb30BaHUA NPU MX HM3TOTOBICHHUHU, PEIIEHUIO OCHOBHBIX MPOOIEM
TEXHUYECKOM AKCILTyaTaluu. JTO MPOILECC HEMPEPHIBHOTO YTOUHEHUSI MOAEIHN npoekTupyemoro POC ot
3aMBbICJIa B BUJIE TEXHUYECKOTO 33/1aHHUS K TOTOBOMY ITPOEKTY.

IIpeononesass MHOrooOpa3Hble MPOTUBOPEUHS TEXHUUECKOTO 3a/1aHus, B IIPOLIECCE CO3/1aHuUs
HOBBIX POC MpoeKTHPOBIIUK CTPEMUTCS BHIOPATh ONTHMAIBHYIO IPOCTPAHCTBEHHYIO KOMIIOHOBKY Y3JI0B
u 0110K0B, coctaBisomux POC, obecneunTs X 371eKTPUIECKOEe U MEXaHUYECKOE COSIMHEHHE U 3aILUTY
OT HEeOJIAarONPUATHBIX BO3/EHCTBUI BHEIIHUX (paKkTOpoB 1 noMex. [lepBoctenenHoe TpeGoBanue npu
npoektrpoBanun POC 3akirouaeTcs B TOM, YTOOBI CO3/1aBaeMO€ YCTPOHCTBO OblIO 3 (EeKTUBHEE CBOETO
aHaJora, T.e. IPEBOCXOAMIIO €T M0 KaueCTBY (PYHKIIMOHUPOBAHMS, CTETIEHH MUHUATIOPU3AIINH U
TEXHUKO-3KOHOMUYECKOH 11€71€CO00Pa3HOCTH.

[ToaHATE NPON3BOIUTENBHOCTD TPYAA MPOEKTUPOBLINKOB, IOBBICUTH KAU€CTBO, YACILIEBUTH U
COKpAaTUTh CPOKH MPOEKTUPOBAHUS MOXKHO C TOMOIIBIO 3(p(PeKTUBHBIX NHPOPMALIMOHHBIX TEXHOIOTUI
aBTOMAaTH3UPOBAHHOTO NpoeKkTHpoBaHus POC, 00001maromux onsIT padoThl BHICOKOKBAIU(DUITUPOBAHHBIX
pa3paboT4YNKOB Ha 0a3e MPUMEHEHHs COBPEMEHHBIX MaTEMATHUECKUX METO/I0B: TeOpUH rpados,
aJIrOpUTMOB, MaTEMATUYECKOTO MPOrPpaMMHUPOBAHUS, UCCIIEI0BAHUS ONEPALMii, BEIYUNCIUTEIbHBIX
MeTon0B U T.1. Hannyumas ¢popma opranuzanuu mnporecca npoektupoanus POC — ucnons3oBanue
MHTETPUPOBAHHBIX CUCTEM CKBO3HOI'O aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS, IO3BOJIIOIINX B
3HAUYUTEJIbHOW CTETIEHU 0CBOOOIUTH Pa3paboTuynKa OT MOHOTOHHOM, TPYAOEMKON M YTOMUTEIIbHOM
paboThI ¥ OBBICUTH X UHTEJUIEKTYaJIbHbIE BO3MOKHOCTHU Ha dTaIe NPUHATUS ONTUMAJIbHBIX PEIICHUH.
K coxxanenwuro, B HacTosiee BpeMs monooHoii ckBo3Hoit CAIIP, oxBaThiBaromieil BCe 3Tarbl
npoektupoBanus POC, noka emé He co3naHo. Tem He MeHee, CyHIEeCTBYET KOJIOCCAIbHOE KOJIMYECTBO
CAIIP, peanu3yronmx 3HaYUTEIbHYIO YaCTh POCKTHBIX Npouenyp npoexrtuposanus POC. Oqun u3
BO3MOXKHBIX BAPHAHTOB MOJOOHOTO KoMIUIeKcupoBanus Heckonbkux CAIIP, oGecrieunBaronux penenme
OOJIBIIIMHCTBA U3 CTOSIIMX Mepes] OyayuM npoekTupoBiukoM POC 3a1ay, 3aKkI04aeTcst B CIEAYIOMIEM.

1. Onnoit u3 nonynspuemux CAIIP KOHCTPYKTOPCKOTO CHHTE3a C BECbMa Pa3BUTHIMU
BO3MOXKHOCTSIMU JJIS1 CO3[IaHUs M pEIaKTHPOBAHNUS TIOBEPXHOCTEH, a TaK)Ke COBMECTHOI 00paboTKH
noBepxHocTel u TBEPABIX Ten sBisiercs SolidWorks— napamerpuueckas nporpamma nNpoeKTUPOBAHUS
TPEXMEPHBIX MOAEIIEN TBEPABIX TEJl, COCTOAIIUX U3 A1eMeHTOB. [lapameTpruueckue pa3mepsl B
SolidWorks nmomoraroT Tak HOCTPOUTH MOJIENb, YTO U3MEHEHUE KOHCTPYKIUU CTAHOBUTCS TPOCTOM
3agaueil n3MeHeHus pasmepoB. SolidWorks — MoIIHOE cpeicTBO MPOEKTUPOBAHUS, TPEIOCTABIISIOIIEE
MIPOEKTHUPOBILUKY peajibHbIe CPEJICTBA JJIsl CO3JAaHUS IPOTOTUIIOB, COOPOK, MPOBEPKU AUHAMUKHI
nosenenus uznenuil. SolidWorks criocoGen craTh SapoM HHTETPUPOBAHHOTO KOMITJIEKCAa aBTOMATH3AIMU
IPEIIIPUATHS, ¢ IOMOILBIO KOTOPOTO OCYIIECTBISETCS MOANEPIKKA U3IENHs Ha BCEX dTalax KU3HEHHOTO
UK, HTHKEHEPHOT'0 aHaJIM3a U NOATOTOBKU IPOU3BOACTBA M3/1EIHIA 000 CI0)KHOCTH M HA3HAUCHMUS,
BKJIIOYAsl CO3JJaHNE MHTEPAKTUBHOM-HON JOKyMEHTAllUU U oOecrieueHne 0OMeHa JaHHBIMU C IPYTUMU
CHUCTEMaMHU.

2. B nocnenHee Bpemst 4ETKO 0003HAUMWIIACh TEHACHLUS TPYIIIUPOBAHUS B HHTETPUPOBAHHbBIE
CUCTEMBI KPOME MHCTPYMEHTOB I€OMETPUUECKOTO MOAEIUPOBAHUS TAKKE U PACUETHBIX IPOIPAMM.
Hampumep, nonmaocteio uaterpupoBanubiii B SolidWorks mogcuctembsr COSMOSFloWorks mo3BossieT
aBTOMAaTHYECKU (POPMHUPOBATH CETOUHBIE MOAEITH OOBEKTa MPOESKTUPOBAHUS U IIPOBOJUTH MOJICIIUPOBAHNE
TEYEHUH, TeTUI00OMEeHa (M TerIonepeaun) 100N CI0KHOCTH 0€3 KaKOH-IM00 JTOTOITHUTEIIbHON
Iepeaun JaHHbIX MEX/1y HUMHU.
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3. Emé onun moayns SWR-Onekrprka 00beIMHSAET AIEKTPUUECKYIO0 U MEXaHUYECKYIO YaCTH
IpoeKTa B eAMHOI cpene npoekrupoBanus SolidWorks, obecrieunBaeT MoienpoBaHie IPOBOAHBIX
COEIMHEHUI MEKAYy KOHTAKTaMHU C UCTOJIb30BAHUEM IMOMOIHIEMON OMOIMOTEKN COeTUHUTENEH 1
pa3IUYHBIX MaTepPUAJIOB — MPOBOJOB, MHOTOXHMIIBHBIX KaOelel, N30 SIIUOHHBIX TPYOOK, SKPAHUPYIOIIUX
TUIETEHOK U T.71. Ha OCHOBE BBHIMIOIHEHHOTO MPOEKTa MOHTAXa, MOIYJIb aBTOMAaTHYECKH T€HEPHPYET
MONTHYI0 UH(OPMAIIHIO 00 UCTIONF30BAHHBIX MaTepHaiax M BHITTOTHEHHBIX COSTUHEHUSX, TIPEACTABIISS €€
B BUJI€ TaOIHIl U OTYETOB.

4. Altium Designer (Protel) - kommiekcHast cucteMa aBTOMaTH3UPOBAHHOTO MPOSKTHUPOBAHUS
(CAIIP) pannosneKTpOHHBIX CPEACTB, pa3paboTaHHas aBCTpaTIMKACKON KoMnanuen Altium. Altium
Designer — 3To cuctema, O3BOJISONIAs PEan30BbIBaTh MPOekThl POC Ha YPOBHE CXEMBbI WIIH
MIPOTrpaMMHOTO Kofla C TIocIeAytoten nepenadei nadopmaruu npoektupoBmuky [TJIMC nnm nevatHoi
wiaThl. OTIIMYUTENBHOM 0COOCHHOCTBIO MTPOTPAMMBI SIBIISIETCS IPOEKTHAS CTPYKTYpa U CKBO3HAS
LIEJIOCTHOCTh BEJIEHUS pa3pabOTKH Ha pa3HbIX YPOBHAX MPOEKTUpOBaHUs. M3mMeHeHus B pa3paboTke Ha
YPOBHE IUIaThl MOT'YT MTHOBEHHO OBITH Nepeanbl Ha ypoBeHb [IJIVC unu cxeMbl U Tak ke 00paTHoO.
Pa3paboTka nevarHoi riaTel BO3MOXKHA B TPEXMEPHOM BHJIE C ABYHAIIPABICHHON TIepeaadeit
uHpopmanuu B Mexanuueckue CAIIP (Solid Works, Pro/ENGINEER, NX u 1p.)

5. KOMITAC-3D - oreuecTBeHHas CUCTEMa TPEXMEPHOTO MOJICIIMPOBAHUS, CTABIIIAsl CTAHIAPTOM
JUISL THICSTY POCCUICKUX MPENNpUATHH, Oarogapsi y1ayHoMy COYE€TaHUIO IPOCTOTHI OCBOCHUS U JIETKOCTH
paboThl ¢ MOLTHBIMU (DYYHKIIMOHATIBHBIMU BO3MOKHOCTSIMH TBEPAOTEILHOTO U MTOBEPXHOCTHOTO
MOJICITHPOBAHMSI U TI0 BO3MOXKHOCTSIM Om3ka ¢ SolidWorks. Kommac-3D o6magaeT BO3MOKHOCTSIMH
o opMIICHHUS TPOCKTHON M KOHCTPYKTOPCKON JOKYMEHTAIMH coryiacHO cTanaapram cepun ECKJI.

B xone kypcoBoro npoekra Heo0Xx0IMMO pa3paboTaTh KOHCTPYKTHBHO-3aKOHUEHHbBIE
byukumronanbHble y31bl (DY) POC paznoobpasHoro HazHaueHus: 00pTOBbIE, MOPCKUE, HA3EMHBIE U T.1I.
H3-3a BpeMEHHBIX OTPaHUYCHUH, TPH BEIOOPE TEMBI TPOEKTa PEKOMEHIYETCsI, KaK MPaBUJIO0, OTIAaBaTh
npeanourerre OY, pxomsmum B coctaB POC (unm 3akonuennoe POC), comepikaiye B cocTaBe He Oosee
50 351eKTpOPaTNOITEMEHTOB.

3anaHus, BbIIaBa€MbIE CTYICHTY Ha BBIIIOJIHEHHE KypPCOBOTO MPOEKTA, JOJDKHBI OTBEUYaTh
CJIEIYIOITUM TPEOOBAHUSIM:

— YpOBHIO TOATOTOBKM CTYIEHTAa W OIpaHUYEHHIO IO BpPEMEHM, OTBEAEHHOMY Ha eé
BBITIOJIHEHUE;

— coaepXaTb 3aJlaud, C KOTOPBIMM CTaJKHWBaeTcs OakaiaBp, 3aHUMAlOIIMNCA pacd€THON U
KOHCTPYKTOPCKOH JI€ATENbHOCTBIO B X0Jie poekTtupoBanus POC;

—  TOpeaycMaTpuBaTh HEOOXOAMMOCTH O3HAKOMIICHHS C JOTMOIHUTEIBHOMN JINTEPATyPOit;

—  TIOOUIPSIFOTCSl peallbHbIe TEMBI KYPCOBBIX MPOEKTOB, & TAKXKE TEMBI, SIBISIONIHECS YaCThIO
BBIMTYCKHOHN KBaTU(PUKAITMOHHON paOOThI (UTLIOMHOTO TIPOEKTA).

[To KOHCTPYKTHUBHOM CIOXKHOCTH pazpadarsiBaeMoe POC nomkHo ObITH HE HUXE 1-TO
CTPYKTYPHOI'O YPOBHSI M BBIIIOJIHEHO € YYETOM cTaauii npoekruposanus no ECK/I.

— B xome KypcoBoro mnpoekra Heo0XomuMo pa3paboTaTb KOHCTPYKTHBHO-3aKOHYECHHBIE
¢bynkumroHanbHble y3ibl (DY) POC paznHooOpa3HOro Ha3Hau€HUs: OOPTOBbIE, MOPCKHE, HA3EMHBIE U T.J.
W3-3a BpeMEHHBIX OTpaHUYCHHH, MPH BBHIOOPE TEMBbI MPOEKTa PEKOMEHAYETCs, KaK MpPaBUJIO, OTAABATh
npeanourerne OV, xomsumm B coctaB POC (unm 3akonuennoe POC), conepxaniue B coctaBe He Oolee
50 31eKTpOpaino31eMEHTOB.

Ha cepsepe xommnbroteproii cetu kadenpsl KUIIP nmeercs 6omnee 150 Tem nHIUBHAYaTBHBIX
3aJlaHu# 17151 KypCcOBOM paOOThI (JJIIEKTPOHHBIE OMUCAHUS CXEM IEKTPHUSCKUX NpUHIUNHATBHBIX POC),
KOTOPBIE €KETOIHO MOTOIHAIOTCS U Moauduiupyorcs. [Ipu BeIOope TeMbl KypcOBOH pabOTHI
PEKOMEHAYETCS] pyKOBOJCTBOBATHCS CIIELYIOINM:

— Tema KypcoBO paloThl JOHKHA OBITh aKTYaJIbHOM, TO €CTh 3aTparuBarh MpoOIEMbl, BaKHbIC
IUISL IPAaKTUYECKOW IEATEIEHOCTH B HACTOSIIEE BPEMSI,;

— He clenyeT BbIOMpAaTh TEMY, CMBICI KOTOPOW CTYIEHTY HE IMOHATEH, WINH €eCJH
npeznongaraeMas TpyAoEMKOCTb €€ PaCKPBITHS BbI3bIBAET COMHEHUS B CBOMX CHJIAX;

— cruenyeT u3berarb MUPOKUX (HOPMYITUPOBOK TEMBI, TaK KaK 3TO MOXKET CIeNIaTh 3aBEpIICHHUE
paboThl HEBO3MOXKHBIM, TIOTOMY YTO BpeMsi Ha €€ BBITIOJTHEHHE U €€ pa3Mephbl OTPAaHUYECHBL;
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—  HYXHO yOeOUTbCs, YTO JUIsl PACKpPbITUS T€Mbl PabOThl MMEIOTCS HEOOXOAMMBIE MaTepHalsl,
JUISL Y€ro CjenyeT BBINOIHUTH NpPEABApUTEIbHBIN aHAJIU3 JUTEPAaTypbl U IPYruX HH(GOPMAIMOHHBIX
MCTOYHHKOB 110 TeME pabOTHI.

11. PeiiTuHIrOBas cucreMa AJISl OCHKH YCII€EBACMOCTH CTYACHTOB

11.1. baniabHbIe OLEHKH AJIsl 3JIEMEHTOB KOHTPOJIS
Tabmuna 11.1 — bamapHbIE OIEHKH JIs1 DJIEMEHTOB KOHTPOJISI

. N MaxkcumanbHbIN
o MaxkcumanbHbII MaxkcumanbHbII
DneMeHThI y4eOHOM 0aJsu 3a mepuon Bcero 3a
6amn Ha 1-yto KT ¢ | Gam 3a nepuon
JeSITeNIbHOCTU mexay 2KT u Ha ceMecTp
Hauyajna cemectpa | mMexay 1KT u 2KT
KOHEI] ceMecTpa
7 cemectp
Brictynnenue (1oxman) Ha 3 3 3 9
3aHATHH
Koncnexr 3 3 4 10
CaMOIIOJITOTOBKH
Ormpoc Ha 3aHATUSIX 2 2 2 6
Otuet no nabopaTopHOii 25 25 25 75
pabote
Htoro makcumym 3a 33 33 34 100
nepuoa
Hapacraromum urorom 33 66 100 100
8 cemecTp
Koncmnekr 1 2 2 5
CaMOITIOJITOTOBKH
Ornpoc Ha 3aHATUSIX 1 2 2 5
OTueT o KypcoBoi 30 30
pabore
OtyeT no 1abopaTopHOM 10 10 10 30
pabote
HToro makcumym 3a 12 14 44 70
nepuoa
OK3aMeH 30
HapacTraromum urorom 12 26 70 100
11.2. Ilepecuer 0a/1J10B B OLIEHKHU 32 KOHTPOJbHbIE TOYKHU
[TepecueT 6aIOB B OIICHKU 32 KOHTPOJBHBIE TOUKH MpeaCcTaBieH B Tadmuie 11.2.
Tabmuna 11. 2 — IlepecueT 6aiioB B OLIEHKU 32 KOHTPOJIbHbBIE TOUKH
bayutel Ha 1aTy KOHTPOJIBHOW TOYKHU Onenka
> 90% ot MakcuMasbHOM cyMMbI OastoB Ha aaty KT 5
Ot 70% 1o 89% ot MakcumasibHOU cyMMBbI OastoB Ha naty KT 4
Ot 60% 10 69% oT MakcumasbHOU cyMMBbI OastoB Ha naty KT 3
< 60% oT MakcumanbHON cyMMbI OasioB Ha aaty KT 2

11.3. ITepecyer cymMMBbI 02/1JI0B B TPATUIIHOHHYIO M MEKAYHAPOIHYIO OLCHKY
Ilepecuer cymmbl 0aioB B TPAJULMOHHYIO M MEXIYHAPOIHYIO OLICHKY MPEICTaBIEH B TaOIuIe

11.3.
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Tabnuua 11. 3 — [lepecueT cymmbl 6AJIJIOB B TPAJAULIMOHHYIO U MEXTYHAPOJIHYIO OLIEHKY

Hrorosas cymma 0asios,

Orenka (I'OC) YUYHUTBHIBAET YCIICIIHO CIaHHBIN Ouenka (ECTS)

9K3aMeH

5 (oTIMYHO) (3a4TEHO) 90 -100 A (OTIIMYHO)
85 -89 B (ouens xoporo)

4 (xopor1io) (3a4TeHO) 75 -84 C (xopor0)
70-74
65 - 69 D (ynoBneTBOpUTENHHO)

3 (yIOBIETBOPUTEINIBHO) (3aUTEHO) 60 - 64 E (Hocpercraeio)
2 (HEYNOBIETBOPHTENLHO) (1 Hwxe 60 6amios F (HeymoBieTBOpUTENHHO)

3aYTEHO)

12. YyeOHO-MeTOAMYECKOE U MH(OPMALIMOHHOE 00ecneYeHne TUCUMIIIMHBI

12.1. OcHoBHas auTEpaTypa

1. WudopManmoHHbIE TEXHOJIOTUHA MPOCKTUPOBAHUS PATUOAIEKTPOHHBIX CPEACTB: y4eO.
mocobue mis ctyd. Beicil. yueO. 3aBeaenuit / FO.JI. Mypomues, /[.1HO. Mypomiies, 1.B. Topun u np. —
M.: U3narenbckuii meHTp «Akanemusi», 2010. - 384 c. (mammuue B 6ubnmnorexke TYCVYP - 8 3k3.)

2. Kynpssues, E.M. OcHOBBI aBTOMaTH3UPOBAHHOTO MPOCKTUPOBAHMS: YIYCOHUK 15 By30B / E.
M. Kynpssues. - M.: Akagemus, 2011. - 304 c. (manmuue B 6nbmmoreke TYCVYP - 10 3k3.)

3. Pa3zpaboTka TeXHMYECKOTO 3aJaHMs U TEXHHUECKHUX MpeAsIOKeHUI Ha npoektupoBanue POC:
YdeOHOEe TOCOOWe K KypcOBOMY U JMIUIOMHOMY TpoektupoBanuio / Kobpun FO. II. - 2016. 83 c.
[DnmekTponHbIi pecypc] - Pexum poctyma: https://edu.tusur.ru/publications/6567, mara oOpamieHus:
01.04.2017.

12.2. lonosiHuTE IbHAS JIUTEPATypa

1. UWudopmanmoHHble TEXHOJOTUU NPOEKTUPOBAHUS PAJAHOIIEKTPOHHBIX CPEACTB: YueOHOe
moco0ue K KypcoBOMY M TUIUIOMHOMY mpoektupoBanuto / Koopun 0. I1. - 2016. 74 c. [DnekTpoHHBII
pecypce] - Pexxum nocryna: https://edu.tusur.ru/publications/6566, nara oopamenus: 01.04.2017.

2. VYBapoB A.C. P-CAD. IIpoektupoBanue 1 KOHCTPYHPOBAHUE IEKTPOHHBIX YCTPOUCTB. - M.:
«lopstuas munus-Tenexkom», 2004. - 760 c. (Hammuue B oudmuorexke TYCVYP - 42 5k3.)

3. Cremenko, B.b. P-CAD. TexHonorus npoeKTHUpPOBaHMs MEUATHBIX IUIAT: YueOHOoe mocodue
st By30B / B. b. Cremenko. - CI16.: BXB-IletepOypr, 2005. - 711 c. (Hanuuue B 6ubmmorexke TYCVYP -
20 9K3.)

4. Pazpabotka u odopmieHHE KOHCTPYKTOPCKOM JOKYMEHTAllUd  PaJHO’JIEKTPOHHOMI
armmmaparypsl: CrnpaBounuk / O.T. PomansrueBa, A.K. MBanoBa, A.C. KymuxoB u np.; Ilox pen. D.T.
PomanbrueBoii. — M.; Panno u cBs3b, 1989. — 448 c. (Hanmmuune B 6ubnuotrexke TYCVYP - 21 3k3.)

5. Pazesur B./l., [loranos 10.B., Kypymun A.A. IIpoextupoBanre CBY ycTpoiicTB ¢ MOMOIIBIO
Microwave Office. — M.: Conon-IIpecc, 2003. - 496 c. (Hanuuune B 6ubanoreke TYCVYP - 14 5k3.)

6. OCHOBBI TPOEKTHPOBAaHUS 3JIEKTPOHHBIX CpeAcTB: YueOHoe mocobme / KozmoB B. I,
UYepupmmieB A. A., Koopun 1. II. - 2012. 149 c. [DOnextpoHHBIi pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/2783, nara oopamenus: 01.04.2017.

12.3 YueOHO-MeTOANYECKHE TOCOOUS

12.3.1. O0s13aTesibHbIE Y4eOHO-METOAMYECKUE MTOCOOUS

1. HudopmanmoHHBIE TEXHOIOTUU TPOCKTUPOBAHUS PAJTHOAICKTPOHHBIX CpPEACTB: YueOHOe
nmocodue K KypcoBoMy U auruioMHoMy mipoektupoBanuto / Koopun 0. I1. - 2016. - 74 ¢. [DneKTpOHHBIHI
pecype] - Pexxum noctymna: https://edu.tusur.ru/publications/6566, nara oopamenus: 01.04.2017.

2. ABTOMAaTHU3MPOBAaHHOE TPOEKTUPOBAHUE PATUOIEKTPOHHBIX CPEACTB: MeTonuueckue
yKazaHus 1o camoctosaTesbHol padote / Koopun 1O. I1. - 2017. 23 c. [DaexTponHblii pecypc] - Pexxum
nocryma: https://edu.tusur.ru/publications/6621, nara o6pamenus: 01.04.2017.

3. HWHdpopmanmoHHBIE  TEXHOJOTMM  TMPOCKTUPOBAHHS  PAaIUOIICKTPOHHBIX  CPEICTB:
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Metonuyeckre yka3zaHus 10 KypcOBOMY U JUIIJIOMHOMY npoektupoBanuto / Koopun 1O. I1. - 2012. 140 c.
[Onexrponnblii pecypc] - Pexxum poctynma: https://edu.tusur.ru/publications/2615, nara oOGpariieHus:
01.04.2017.

4. Altium Designer. SolidWorks. Yacte 1. Pa3paborka »snemenTHOl 0a3p1: COOpHUK
MPAKTUYECKUX 33JaHUH MO MPOEeKTHUpoBaHHIO MedaTtHeIX y310B POC / Ozepkun 1. B. - 2012. 66 c.
[OnexTpoHHbIil pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/publications/1556, mara oOpamieHus:
01.04.2017.

5. Altium Designer. SolidWorks. Yacte 2. CxemorexHuueckoe mnpoekrupoBanue: COOpHHUK
MPaKTUYECKUX 3aJaHUi 0 MPOEKTUpOBaHMIO medyaTHbIX y3710B POC / Ozepkun /. B. - 2012. 50 c.
[OnexTpoHHbI pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/publications/1554, mara oOpamieHus:
01.04.2017.

6. Altium Designer. SolidWorks. Yacte 3. Tomonmormueckoe mnpoexktupoBanue: COOpHHK
MPaKTUYECKUX 3aJaHUi TI0 MPOEKTUPOBaHMIO medyaTHbIX y3710B POC / Oszepkun /. B. - 2012. 95 c.
[OnexTponHslii pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/publications/1558, mara oOpamieHus:
01.04.2017.

7. 3HAKOMCTBO C CHCTEMOW aBTOMAaTHU3MPOBAHHOTO MpoeKTHpoBaHHs meyatHbix 1ar P-CAD:
Metonuyeckue yka3zaHusi K jaboparopHoil pabore mo aucuuruinHe «HQOpManoHHBIE TEXHOJIOTHU
npoektupoBanus POC» / Kobopun HO. II. - 2012. 28 c. [DnekrpoHHbIi pecypc] - Pexxum mocrtyma:
https://edu.tusur.ru/publications/2614, nara obparuenus: 01.04.2017.

8. Opranuzamus u BefeHne OMOIHOTEK pamuodnemMeHToB B P-CAD: Meroandeckue ykasaHus K
naboparopHoil pabore mo nucuuiuinHe «HpOpMaIMOHHBIE TEXHONOTHH NpoekTupoBaHus POCy» /
Kobpun 0. II. - 2012. 31 c¢. [OnekrpoHHwli pecypc] - Pexum  goctyma:
https://edu.tusur.ru/publications/2612, nara oopamenus: 01.04.2017.

9. Co3nanue ycnoBHBIX rpaduuecknx o0o3HaueHu paanoieMeHToB B P-CAD: Mertonuueckue
yKa3zaHus K jgaboparopHoil pabore mo aucuuruinHe «HpOpMaIMoOHHBIE TEXHOIOTHH MPOESKTHUPOBAHUS
POC» / Kobpun 1O. II. - 2012. 60 c. [DnekrpoHHbIi pecypc] - Pexum pocryma:
https://edu.tusur.ru/publications/2611, nara obpamenus: 01.04.2017.

10. Pa3paboTka mocaJoYHbIX MECT JJIi MOHTaKa KOHCTPYKTUBHBIX SJIEMEHTOB Ha MEYaTHOH Ij1are
B P-CAD: Meronuueckue ykazanusi K jaboparopHoit pabore mo aucuuiinHe «HpopmanmoHHble
texHoyoruu npoekrupoBanus POCy» / Kobpun 0. I1. - 2012. 83 c¢. [DnekrponHsiii pecype]| - Pexum
nocryma: https://edu.tusur.ru/publications/2610, gara o6pamenus: 01.04.2017.

11. ®opmupoBanue komrnoHeHToB POC ¢ momomipto aucneruepa Oubmmorexk P-CAD Library
Executive: MeTonuuyeckue ykazaHusi K JiabopaTopHoit pabore mo aucuuruinae «HpopmanroHHbIe
texHoyoruu npoekrupoBanus POCy» / Kobpun 0. I1. - 2012. 35 c. [DnekrponHsiii pecype]| - Pexum
nocryma: https://edu.tusur.ru/publications/2609, nara obpamenuns: 01.04.2017.

12. Co3nanue dneKTpUUECKUX cxeM rpaduueckum  peaakropom P-CAD  Schematic:
Mertoanueckue ykazaHusi K JabopatopHoil pabore mo aucuuiuinHe «H(opMaoHHbIE TEXHOIOTUU
npoektupoBanusi POC» / Kobpun 0. II. - 2012. 46 c. [Dnexrponnsii pecypc] - Pexxum moctyma:
https://edu.tusur.ru/publications/2608, nara oOpamenus: 01.04.2017.

13. JdumanoroBoe pa3melneHue iekTpopaanodieMeHToB B P-CAD: Meroguveckue ykazaHus K
naboparopHoil pabore mo aucuuruinHe «VHpOpPMaLMOHHBIE TEXHOJIOIMM MpoekTHpoBaHus POCy» /
Koopun 0. TII. - 2012. 48 c¢. [DnekrpoHHeli pecypc] - Pexum  jmocryma:
https://edu.tusur.ru/publications/2607, nara oOpamenus: 01.04.2017.

14. Pyynas W WHTEpaKTUBHAs TPACCHUPOBKH IPOBOJHUKOB medaTHeIXx Tuiar B P-CAD:
Meroanueckue ykazaHusi K J1abopatopHoil pabore mo aucuuruinHe «/H(MOpMalMOHHBIE TEXHOJIOTUU
npoektupoBanust POC» / Kobpun 10. II. - 2012. 51 c. [DaexTponHbiii pecypc] - Pexxum moctyma:
https://edu.tusur.ru/publications/2606, nara oopamenus: 01.04.2017.

15. ABTOMaTmdeckas TpacCHpOBKa NPOBOJAHHMKOB MedaTHbIX IiaT B P-CAD: Mertoanyeckue
yKazaHus K jgabopartopHoil padore mo nucturinHe «MH(POPMAaMOHHBIE TEXHOJIOTHH MPOSKTHPOBAHUS
POC» / Kobpun IO. II. - 2012. 36 c. [DnexkrpoHHslii pecypc] - Pexum mgoctyma:
https://edu.tusur.ru/publications/2605, gara oopamenus: 01.04.2017.

16. OcHOBBI SProHOMUKHM M JAU3aiiHA PaIUODIEKTPOHHBIX CPEACTB OBITOBOTO HA3HAYCHUS:
Yuebnoe mocobue / KommakoB A. K. - 2012. 200 c. [DnekrpoHHbii pecypc| - Pexxum mocryma:
https://edu.tusur.ru/publications/1112, nata o6pamenwus: 01.04.2017.
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17. Pacder TONIIMHBI BIAro3allMTHBIX MOKphITHA aetaneit POC: Metoauueckoe mocobue s
BBINOJIHEHM npakThdeckoro 3ansatus / KongakoB A. K. - 2012. 11 c. [Onexrponnslit pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/1040, nara o6pamenus: 01.04.2017.

18. Pacuer coOcTBeHHOW dYacTOThl mewyarHoro Yys3ina POC: Mertonuueckoe mocobue ais
BBINOHEHUs TpakTuyeckoro 3aHsATus / Kongakos A. K. - 2012. 4 c. [DOnexTponHbIi pecypc] - Pexum
nocryma: https://edu.tusur.ru/publications/1043, nara o6pamenus: 01.04.2017.

19. BeiGbop m pacyer cuctembl amoptm3anuu Onoka POC: Mertogudeckoe mocobue s
BBINONHEHHA npakTuyeckoro 3ausatus / KongakoB A. K. - 2012. 11 c. [Onexrponnslit pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/1045, nara o6pamenus: 01.04.2017.

20. Pacuér TtemnoBoro pexuma Omoka POC : Meroauueckoe mocoOue s BBITOTHEHUS
npaktuyeckoro 3aHatus / KonmakoB A. K. - 2012. 8 c. [Dnexrponssiii pecypc] - Pexxum pocryna:
https://edu.tusur.ru/publications/1044, nara oopamenus: 01.04.2017.

21. Omnpenenenrne MaccorabapUTHBIX TOKa3aTeled KoHCTpykiuu Omoka POC: Metoamdeckoe
nmocoOue JJisl BRIMOTHEHHS pakTudeckoro 3ansatus / Kormakos A. K. - 2012. 6 c. [DnekTpoHHBI pecypc]
- Pexxum nmoctyma: https://edu.tusur.ru/publications/1046, nata obpamenus: 01.04.2017.

22. XymoXKeCTBEHHO — KOHCTPYKTOpCKasi pa3pa0oTKa JHIEBOW MaHETH paJn0d3JIeKTPOHHOTO
ycTpoiicTBa: MeToaudeckoe mocoOune 1Mo BBITOMHEHUIO pakTudeckoro 3ansatus / Kongakor A. K. - 2009.
19 c. [DnexrpoHHBIi pecype] - Pesxxum nocrtyma: https://edu.tusur.ru/publications/1175, nara oOpamienus:
01.04.2017.

23. OcHOBBI AHM3aiiHa U KOMIIO3UINH B TexHUKE: Y4ueOHoe mocodue / Konmakos A. K. - 2012. 97
c. [Dnexrponnslii pecypce] - Pexxum moctyma: https://edu.tusur.ru/publications/1270, nara oGparieHus:
01.04.2017.

24. MarepuaJbl A1 pacueToB cucteMbl amopru3anuu POC: YueOHO-MeToruecKkoe mocooue st
CTYAEHTOB HarpasieHHus «KOHCTpyHpOBaHUE W TEXHOJOTHS SIEKTPOHHBIX cpeacTB» / UepHbimeB A. A. -
2014. 33 c. [DnekrponHblii pecypce] - Pexxmm nmocrtyma: https://edu.tusur.ru/publications/3927, nara
obpamenus: 01.04.2017.

25. OCHOBBI KOMITBIOTEPHOTO MPOEKTUPOBAHUS U MOAEITUPOBAHUS PATUOIIEKTPOHHBIX CPEICTB:
YuebHo-meToauaeckoe nocooue / Kpaceko A. C. - 2012. 64 c. [DnekrponHsIil pecypc] - Pexxum mpocryma:
https://edu.tusur.ru/publications/1030, nata oopamenus: 01.04.2017.

26. OCHOBBI KOMIIBIOTEPHOTO TPOCKTUPOBAHKS W MOACITUPOBAHUS PATUOAIEKTPOHHBIX CPEACTB :
YueOHO-MeTOAMYECKOE TMOocoOWe Il CTYIEHTOB TpPU BBINOJIHEHUU 33JaHUi TIO0 TMPAKTUKE W
naboparopubiM paboram / Tucimenko B. U. - 2016. 23 c. [DnexTponHbIi pecypc] - Pexxum moctyma:
https://edu.tusur.ru/publications/6547, nata oopamenus: 01.04.2017.

12.3.2 YuyeOHoO-MeTOqMYeCKHe MOCOOHS JIsl JIMIL C OTPAHMYECHHBIMH BO3MOKHOCTSIMM 3/10POBbS

Y4eOHO-MeTOAMYECKHE MaTeprabl sl CAMOCTOSTEILHON U ayTUTOPHOM paboThl 00ydarommxcs
U3 4YMCJIa MHBAJHMJIOB IMPEIOCTaBIAIOTCA B (hopMax, aJalTUPOBAHHBIX K OTPAaHUYEHUSM MX 30pOBbS U
BOCTIpUATHS HH(POPMAIIHH.

J1s 1ML ¢ HapyIeHUsIMM 3peHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [Ie4aTHOW (hopMe yBEJIMUEHHBIM IIPUPTOM.

J1s Iun ¢ HapyLIeHUsIMH cJIyXa:

- B (hOpMe IEKTPOHHOIO IOKYMEHTA;

— B IeyaTHou (opme.

J1s Inn ¢ HapyIeHUsIMHM ONIOPHO-ABUIaTeJIbHOIO annapara:

- B (hopMe EKTPOHHOI'O IOKYMEHTA;

- B IeyaTHou (opme.

12.4. ba3pl JaHHBIX, HH(OPMALIMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMbI H Tpedyemoe
NMporpaMMHoe odecrnedeHue
1. https://www.yandex.ru/ - 3To mouckoBasi HHpOpMaIMOHHAs cucTeMa B MHTepHeTe ¢ yuéToM
pycckoit MOp(HOJIOTHU M BO3MOXKHOCTBIO PErHOHAIIBHOTO YTOUHEHHUS.
2. https://www.google.ru/ - 310 mepBas TO MOMYIAPHOCTH KPYIHEWIIAs MYJIbTHI3bIYHAS
nouckoBasi cucrema MHTepHera, npuHaanexamas koprnopauuu Google Inc., 3annmaromas 6onee 60 %
MHPOBOTO PHIHKA.
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3. Hayunas onexrponnas OubOnmmoreka eLIBRARY.RU - xkpynHeimmii poccuiickuit
WH(GOPMAIMOHHBIN MOpTal B 00JACTH HAyKH, TEXHOJOTHHU, MEIUIMHBI U 00pa3oBaHUs, COAEPKAIIHA
pedeparsi u ToNMHBIE TEKCTHl Oonee 18 MiH HayyHbIX crared W myOnmkanuid.  URL:
http://elibrary.ru/defaultx.asp? (moctyrn cBOOOIHBII).

4. DnextponHas 6ubnumoreka «Jlaub» Pecypc Bkirouaer B ceOsi SIEKTPOHHBIE BEPCUM KHHUT TIO
MaTeMmaruke, (u3uKe, WHKCHEPHBIM HayKaM, SKOHOMHKE M MEHEKMEHTY, MpaBy U IOPUCTIPYICHIIUU.
URL: http://e.lanbook.com/ (mocTyr cBOOOTHBIIT).

5. CHIPINFO - xpynHeWmmii cripaBOYHUK IO UMIOPTHBIM M OTEUECTBEHHBIM 3JICKTPOHHBIM
KOMMOHeHTaM, W pamuonetainsMm. [B Wnarepnere] 2016 1. URL: http://www.chipinfo.ru/ (moctym
CBOOOTHBIN).

6. '"Ilmatan" — 37MeKTpOHHBIC KOMIIOHEHTHI U U3MepHTENbHas TexHuka. [B Uutepuere] 2016 r.
URL: http://www.platan.ru/ (1ocTym cBOOOIHBI).

7. "IIpomanekTpoHHKa" — MOCTaBKH AJIEKTPOHHBIX KoMIoHEeHTOB. [B UuTepnete] 2016 . URL:
http://www.promelec.ru/ (mocTyr cBOOOIHBI).

13. MarepuajibHO-TEXHHYECKOe o0ecnedyeHue U CIUTIIUHbI
13.1. O0mue TpedoBaHMS K MATEPUAJIbHO-TEXHMYECKOMY 00ecreYeHHI0 JUCITUIINHBI

13.1.1. MarepuajibHO-TeXHHYECKOe o0ecrievyeHne AJIs JeKIMOHHbIX 3aHATHI

Jns npoBeneHus: 3aHATHIA JEKIMOHHOTO THIIA, TPYNIOBBIX U WHAMBUAYATbHBIX KOHCYIBTAIIHUM,
TEKYIIEr0 KOHTPOJSI U MPOMEXKYTOYHON aTTECTAI[MU HCIIONB3YEeTCs] KOMITbIOTepHAsT yYdeOHas ayauTOpHs
(403 TK), ¢ KOIMYEeCTBOM IIOCAJOYHBIX MECT He MeHee 22-24, o0opyaoBaHHAs TeJIEBU3HOHHBIM
MIPOEKTOPOM, JIOCKOM M CTaHAapTHOM yueOHOH wmebOenbto. Kpome TOro, aisi JEKIMOHHBIX 3aHSATUN
WCIIONIB3YIOTCSl TEJICBU3HOHHBIE ayIuTOpUM TiIaBHOro kopmyca (aym. 312 um 411) ¢ konmuuecTBOM
nocanouHbix mect 50 - 60. MMmerorca HamisggHele MOCOOMsT B BHUJE IMPE3EHTALMM MO JIEKIIMOHHBIM
paszzenaM AUCHIUILINHBL.

13.1.2. MarepuajibHO-TeXHUYeCKoOe o0ecnevyeHue Jis J1adopaTopHbIX padoT

JlBa KOMITBIOTEPHBIX Kjacca € MEPCOHAJBHBIMH KOMIIBIOTEPAMH, BXOASIIUMH B JIOKAJIBHYIO
kommbloTepHYIO ceThb Kadernper KUWIIP, mmeromedt Boixom k Internet. KommbroTepsl oOcCHaImeHsb
ONEpallMOHHBIMU cucTeMaMu Windows €O CTaHAApTHBIM IporpaMMHBIM oOecrniedeHueM (Microsoft
Office, P-CAD, Solid Works, Altium Designer, Kompas). YuutbiBas OypHbIii pocT HH)OPMAIIHOHHBIX U
KOMIBIOTEPHBIX TEXHOJOTMM B HACTOSIIEE BpeMs, a TaKXke OINpelel€HHOEe OTCTaBaHHE BBIITyCKa
COBPEMEHHOW Y4eOHOU JTHUTEpaTyphl U €€ BHICOKYIO CTOMMOCTH, 3HAYUTEIBHBIN YIOp B ()OPMUPOBAHHUH
y4eOHO-METOIMYECKOT0 M HH(POPMALMOHHOTO OOECHeYeHUs] AUCHUIUIMHBI «ABTOMATH3UPOBAHHOE
npoektupoBanue POCy» caenaH Ha »yeKTpoHHBIE pecypcbl W MHTepHer-rexHonorun. Ha cepsepe
kagenper KUIIP xpaHATCS 3JCKTPOHHBIE ONHUCAHHMA JIAOOPATOPHBIX paboT €  KOMIUIEKTOM
MHANBUAYAIbHBIX 3alaHUH U TECTOBBIX BOIIPOCOB MO Ka)KIOM TeMe, TEMbl KypCOBBIX PalOT, a Takxke
METOIMYECKHE M CIPAaBOYHbIE MaTepuajbl MO pazIUuHbIM BompocaMm mpoektupoBanusi POC. CtyneHTs
MMEIOT CBOOOJIHBIN JOCTYN K 3JEKTPOHHOW OmOmmoTteke oOywaromiel kadenpbl, B KOTOPOW HMEIOTCS
HeoOxonuMmble st mpoektupoBanus crtaHnaptel ECKJ] m apyras HopmaTtuBHas JIOKyMEHTalus,
oOyJaromuye MporpaMMBbl, 3JEKTPOHHBIC YYEOHHKH M Y4YeOHBIE ITOCOOWS TMPAKTHUUYECKH TI0 BCEM
M3y4aeMbIM pazenaM JUCLUILINHBI «ABTOMAaTU3UpOBaHHOE ITpoeKkTHpoBannue POCy.

13.1.3. MarepunajibHO-TeXHHYECKOe o0ecnedyeHne J1JIs1 CAMOCTOSATEIbHOU PadoThI

Jnst camoCTOsATEIbHOM PabOThI MCIONB3YIOTCS J1Ba KOMIIBIOTEpHBIX Kiacca (aya. 302 um 403
raBHoro koprnyca TYCVYP) ¢ coBpeMEHHBIMM NIE€pPCOHAJIBHBIMU KOMIIBIOTEPAMH, BXOISAIIMMH B
JIOKaJbHYIO KOMITbIOTepHYIO ceTh kKadenper KUIIP, nmeromieit Berxon k Internet m obecneunBaroT 10CTyI
B D3JICKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEeIbHYIO0 CpEely YHHUBEpPCHUTETa. YUUTHIBas OYypHBIH pPOCT
MH(GOPMALMOHHBIX M KOMIIBIOTEPHBIX TEXHOJOTMM B HacTOslIee BpeMs, a TakXKe OIpenenEéHHOoe
OTCTaBaHME BBIIYCKAa COBPEMEHHON yueOHOH nuTepaTypbl U €€ BBICOKYI0 CTOMMOCTb, 3HAYMTEIbHBIN
ynop B (OpMHPOBaHHH Yy4e€OHO-METOAMYECKOT0O W HH(OPMAIMOHHOTO OOECIEeYeHUsI TUCIMILIAHBI
«ABTOMAaTU3MpPOBaHHOE IpoekTHupoBaHue POCy» cnenaH Ha 3JIEKTpOHHBIE pecypcbl U MHTepHeET-
texHonmorun. Ha cepepe xadenpsr KUIIP xpaHATCS 3JIEKTpOHHBIE OMHMCAHUS JTAOOPAaTOPHBIX padoT ¢
KOMITJIEKTOM MHJUBUAYaJIbHBIX 3aJJaHUI U TECTOBBIX BOIPOCOB IO KaX10M TEME, TEMbI KypCOBBIX padoT,
a TaKXe METOAUYECKHE M CIIPAaBOYHBbIE MaTepuajbl MO PA3IMYHBIM BoIlpocaMm mnpoektupoBanus POC.
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CryneHThl UMEIOT CBOOOIHBIN JTOCTYIl K 3JEKTPOHHOW OmOnmoreke oOydaromied kadeapbl, B KOTOPOH
UMEIOTCS HeoOXoauMble A npoekTupoBanus cranaaptel ECKJ] u npyras HopMaTuBHas JOKYMEHTALIUSA,
oOyyaromuye MporpaMMBbl, 3JEKTPOHHBIC YUYEOHMKHM M YYeOHBIE ITOCOOMS TPAKTHYECKH II0 BCEM
M3y4aeMbIM pa3/enaM JUCIMILINHBI «ABTOMAaTU3UPOBAHHOE NIpoeKkTupoBanue POCy.

13.2. MarepuajibHO-TeXHUYECKOe o0ecneyeHue JUCHUNINHBI ISl JIUI ¢ OrPAHUYEeHHBIMU
BO3MOKHOCTSIMU 310POBbS

OcBoenne aucuumuiHbl guramMu ¢ OB3 ocymecTBiIseTcsl ¢ UCIONB30BAHUEM CPEICTB OOYUCHHS
0OIIIEro M CrelruaJIbHOTO Ha3HAYCHMS.

[Ipu oOydeHMH CTYIGHTOB € HAPYLWIEHHSAIMH CJyXa TIPEIyCMOTPEHO HCIIOIb30BaHUE
3BYKOYCWJIMBAIOIIEH anmaparypbl, MYJIBTUMEAUNHBIX CPEICTB U JIPYrUX TEXHUYECKUX CPEICTB
npuema/nepenaun yueOHol nHGOpMAIUU B AOCTYMHBIX (popMax A CTYAEHTOB C HapYIICHUSMHU CIyXa,
MOOWIBHOW CHUCTEMBI OOYyYEHHUS Il CTYICHTOB C WHBAJIHUIHOCTHIO, TMOPTATUBHOM WMHIYKIIMOHHOMN
CUCTeMbl. YueOHasi ayAuTOpHs, B KOTOpOH OOy4aroTCsi CTYAEHTHI C HapyIIeHHEM cllyxa, 00opyroBaHa
KOMITBIOTEPHON TEXHUKOM, ayIHMOTEXHHUKOW, BUICOTEXHUKOH, AJIEKTPOHHOM JTOCKOW, MYIbTUMEIUWHOU
CHCTEMOM.

[Ipu oO0y4yeHUM CTYACHTOB € HAPYLIEHUSIMH 3PEeHMSIMU TIPEIYCMOTPEHO HCIOJIb30BaHUE B
JIEKIMOHHBIX U YU€OHBIX ayIUTOPUSIX BO3ZMOKHOCTH IMPOCMOTPA YIAJICHHBIX 0OBEKTOB (HAaIIpUMep, TEKCTa
Ha JJOCKE WJIM Cllaiijia Ha YKpaHe) MPU MOMOIIY BUICOYBEIUUUTEIICH IS YIaJIGHHOTO IIPOCMOTpa.

[Ipu o0y4yeHHH CTYICHTOB ¢ HAPYLIEHHUSIMH ONOPHO-ABUIaTeILHOI0 ANMAPATA WCIOIL3YIOTCS
aJbTepHATUBHBIE YCTPONCTBA BBOJA MH(OpPMAIMK U JIPYyrUe TEXHUUECKUE CPEACTBA IMpHeMa/Tiepeaadn
yueOHOU MH(pOpMAIMK B JOCTYIMHBIX (opMax JUisl CTYICHTOB C HApPYIICHUSMHU OMOPHO-ABUTaTEILHOTO
anmnapara, MOOMJIbHOM cucTeMbl 00ydEeHHMsI IS JIFOAEH ¢ MHBAJIUIHOCTBIO.

14. ®oHp OLIEHOYHBIX CPEIACTB

14.1. OcHoBHBIE Tpeﬁonannﬂ K (l)()l-[)ly OLCHOYHBIX CPEACTB U METOAUIECCKUE PEKOMEHAAIUHN
DOoHJ OIEHOYHBIX CpCACTB MW THIIOBBIC KOHTPOJIBHBIC 3alaHHA, UCIIOJIB3YECMBIC JId OIICHKU
C(l)OpMI/IpOBaHHOCTI/I N OCBOCHHA 3aKPCIUICHHBIX 3a HHCHHHJ’IHHOﬁ KOMITCTCHITUH Inpu IMMpOBEACHHUN
TCKyu.[CfI, HpOMC)KyTO‘IHOf/'I ATTCCTAallMU 110 JUCHUIIJIMHEC ITPUBCACH B IIPHUIIOKCHUU K pa60qel>'1 nporpamme.

14.2 TpeGoBanus K (pOHAY OLEHOYHBIX CPEACTB AJS JHUI] C OTPAHUYEHHBIMHU BO3MOKHOCTSIMHU
310POBbS
s CTyneHTOB C WHBaJUAHOCTBIO IMPETYCMOTPEHBI JOIMOJHUTENbHbIE OIEHOYHBIE CPENCTBa,
NepevyeHb KOTOPBIX YKa3aH B TaONuIe.

Taﬁ.lmua 14 — IIOHO.]'IHI/ITC.]'IBHI)IC CpeacTBa OoueHUBaHMsA AJH CTYICHTOB ¢ MHBAJIUIHOCTHIO

Buabl 10nMOIHUTEIBHBIX OLIEHOUHBIX CDOpMLI KOHTPOJIAI 1 OLICHKHU

Kareropuu crynenros
CPEICTB pe3ynbTaToB 00yueHUs

TecTsl, MMCbMEHHBIE CAMOCTOSITEIbHbIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI

IIpenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyleHusIMU
ciyxa

C napymenussmu | CobeceroBaHue 1o BoIpocaMm K 3a4ery, | [IpernMyInecTBeHHO YCTHast IPOBEpKa

3pEeHUs OMpOC M0 TEPMUHAM (MHIUBUYaJIbHO)

C HapymeHusMu Pemennie nucTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIE paOOThI, MUCbMEHHbIE | [IpenMyIiecTBeHHO AUCTAaHIIMOHHBIMU
JIBUTATEILHOTO CaMOCTOSITENIbHbBIE paOOThI, BOIPOCHI K MeToZaMu

anmapara 3a4eTy

C orpannyenusiMu 1o | TecTsl, NUCbMEHHbBIE CAMOCTOSITEIbHbIE [TpeumyniecTBEHHO IPOBEPKa
0011IeMeTUIIMHCKUM paboThI, BOIIPOCHI K 3a4ETY, METOAAMH, UCXO/Sl U3 COCTOSTHUS
MOKa3aHUSAM KOHTpPOJIbHBIE pa0OTHI, YCTHBIE OTBETHI | OOYYaIOLIErocs Ha MOMEHT IPOBEPKU

14.3 MeToan4eckue peKOMEHIANMH 10 OLEHOYHBIM CPeACTBAM JJIsl JIMI ¢ OTPAHHYCHHBIMHU
BO3MOKHOCTSIMH 310POBbS
Hns crynenroB ¢ OB3 mpemycmarpuBaercss AocTynHas ¢opMa MperoCTaBICHHUS 3aJaHui
OLICHOYHBIX CPEICTB, & UMEHHO:
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- B IeyaTHou opme;

- B [le4aTHO! (hopMe C YBEIMUEHHBIM LIPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOZIOM YTEHUSI ACCUCTEHTOM 3aJlaHusl BCIIYX;

- IIPEIOCTABJICHNE 3aJJaHUsI C HUCIIOJIb30BAHUEM CYPAOINIEPEBOA.

CryneHTaM C MHBaJUJAHOCTHIO YBEJIIMYMBAETCS BpEeMs Ha MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE

BOIIPOCHI. I[.HSI TaKUX CTYACHTOB IMPCAYCMATPUBACTCA MNOCTYIIHAA (bopMa MMpeaOCTAaBJICHUA OTBCTOB Ha
3aaHud, a UMCHHO:

- MUCEMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAaHMEM YCIIYT aCCUCTEHTA;

- Npe/ICTaBICHHE OTBETOB YCTHO.

[Iponienypa oneHuBaHUsI PE3yabTaTOB OOYYCHHUS WHBAJIWAOB 1O AMCHUIUIMHE TPETYCMaTPUBACT
npesocTaBiIeHue nHpopMauy B popMmax, aaanTHPOBAHHBIX K OTPAHUYEHHSM UX 37I0POBbS U BOCHIPUSTHS
UHpOpPMaLNH:

JU1s1 JIMI ¢ HApyIIeHUsIMH 3PeHus:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMUECHHBIM HIPUPTOM.

JU1s1 JIMI ¢ HApYIIEeHUsIMH cJIyXa:

- B ()OpME 3IEKTPOHHOTO JIOKYMEHTA;

— B IeyaTHou (opme.

JI1st JiMI ¢ HApYIIEeHUSIMHM OMIOPHO-ABUIaTeILHOTO anmapara:

- B ()OpME IMEKTPOHHOTO JIOKYMEHTA;

— B IeyaTHou (opme.

[Tpu HEeoOXomqUMOCTH I OOYYAIOIINXCS C MHBAMAHOCTHIO MIPOLIEAypa OIICHUBAHUS PE3YIbTaTOB
00y4YEeHHSI MOXKET POBOJUTHCS B HECKOJIBKO 3TAIOB.

CornacoBaHa Ha noprtane Ne 17866 26



IIpniaoxenune 1
MHUHHUCTEPCTBO OBPA3OBAHUSA U HAYKHU P®
@enepanbHOE rocyIapcTBeHHOE 0I01KeTHOe 00pa3oBaTe/ibHOe YUpe:KIeHHe BbICIIero 00pa3oBaHus

«TOMCKHWM TOCYJAPCTBEHHBIN YHUBEPCUTET CUCTEM
VITPABJIEHWA 1 PAIMOSJIEKTPOHUKI»

(TYCVYP)
YTBEPX]JIAIO
[IpopexTop no yuebHo# padote
II. E. Tposn
«_» 2017 .

®OHJ] OIEHOYHBIX CPEJICTB 110 YYEBHO! JIUCLIMITJIMHE
ABTOMATH3UPOBaHHOE NMpoekTUpoBanue PIC

VYpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajaBpuar

Hanpagnenue nonrorosku (cneuuanbHocTsb): 11.03.03 KoncTpyupoBanue U TeXHOIOTHS 3JIEeKTPOHHBIX
CpeacTB

Hampasneranocts (nmpoduis): TexHomorus 31eKTPOHHBIX CPEICTB

®opma 00yueHHs: OUHAsA

@axkynerer: PK®, Pagnokoncrpykropckuii pakyasrer

Kadenpa: PATIM, Kadeapa pagnodneKTPOHHBIX TEXHOIOTHA H IKOJIOTHYECKOT0 MOHHTOPUHTA
Kypc: 4

Cemectp: 7, 8

YueOuslii m1an Habopa 2014 roga

Pazpabotunku:
— nomneHt kad. KUITP FO. I1. Ko6pun

JudbdepeHnpoBaHHbIHi 3a4eT: 7 cCeMECTp
Dk3ameH: 8 cemecTp
Kypcogast pabota (poekr): 8 cemecTp

Tomck 2017

CornacoBaHa Ha noprtane Ne 17866 21



1. BBenenne

@onp onenouHsix cpenacts (POC) spnsercs MpUIOKEHUEM K paboueil mporpamMme TUCIHMILIHHEI
(MpakTUKM) U MpeACTaBIsIeT cOO0H COBOKYIMHOCTb KOHTPOJIbHO-U3MEPUTENIBHBIX MAaTepHasioB (THUIIOBbIE
3a1a4M (3aaHus), KOHTPOJIbHBIE PA0OTHI, TECTHI U JIP.) U METOJIOB MX MCIOJIb30BaHUS, MTPEIHA3HAYCHHBIX
JU1 U3MEPEHUsI YPOBHSI JOCTUIKEHUS CTYIEHTOM YCTAHOBIICHHBIX PE3YIbTaTOB O0YUYEHHUSI.

®OC mno aucuuIIMHE (MPAKTUKE) HCHOIB3YeTCSd IpPU MPOBEIECHUU TEKYILETOo KOHTPOJIS
yCIIEBA€MOCTH U ITPOMEKYTOYHOM aTTECTAllUU CTYIEHTOB.

[epedens 3aKkperICHHBIX 32 AUCIUILTUHON (ITPAKTUKON) KOMITETCHIIMH MpUBeieH B Tabmuie 1.
Tabmuna 1 — [lepedenp 3aKperICHHBIX 32 TUCHUTINHON KOMITETEHITUN

Kon DopMynTupOBKa KOMIIETEHIIUU Orarnsl GopMUPOBAHUS KOMIIETEHIIUH
[1K-8 TOTOBHOCTBIO OCYILIECTBIIATH KOHTPOJIb JloJDKEeH 3HaTh OCHOBBI aBTOMATU3AIHH
COOTBETCTBUS pa3padaTbIBACMBIX POCKTOB U | POCKTHO-KOHCTPYKTOPCKOU
TEXHUYECKOW JOKYMEHTAIIUU CTaHJapTaMm, JeSITeITLHOCTH, MATEMaTHYCCKUE MOJICITN
TEXHUYCCKHUM YCIIOBHSIM M IPYTHM 00BEKTOB MTPOCKTUPOBAHUS, METOJIBI
HOPMATHBHBIM JOKYMEHTaM peIIeHHsI TPOSKTHBIX 3a]1a4 METOIbI
3ammThl POC 0T pa3HOOOpa3HBIX BHEITHUX
[1K-7 CITOCOOHOCTHIO pa3pabaThIiBaTh MPOEKTHYIO U n b p

U BHYTPEHHHX J1€CTa0MIIN3UPYIOIIUX
($akTOpOB (KIMMAaTUYECKUX, TEILJIOBbIX,
MEXaHUYECKUX U Jp.) TIPU UX
JKCIUTyaTallu, TPAHCIIOPTUPOBAHUH U
XPaHEHUHU KOHCTPYKTUBHBIE MEPBI
HOBBIIIEHUS HAJIEKHOCTHU IIUPOKOTO
kiacca POC npu nectabuin3upyromux
BO3EHCTBUAX METO/IBI MATEMaTHYECKOTO
MOJIEIIMPOBAHUS HIEKTPUUECKUX,
TEIUIOBBIX U MEXaHMYECKHUX MTPOLECCOB B
POC [J;

JlomkeH yMeTb TPOEKTUPOBATH C
MIOMOIIIBIO KOMIIBIOTEPA KOHCTPYKIIMH
aHAJIOTOBBIX U IIU(PPOBBIX YCTPOUCTB HA
OCHOBE JIJaHHBIX 00 UX (PYHKIIMOHATHHOM
Ha3HAYEHHH, JIEKTPUUECKUX MapaMmeTpax
Y YCJIOBHSAX KCIUTyaTalliu MCII0JIb30BaTh
MaTeMaTU4YECKUE MOZEIN U METOBI JJIs
peteHus npodeccuoHaIbHbIX 33134
aBTOMATHU3UPOBAHHON pa3paboTKu
KOHCTPYKUHUA U TEXHOJIOTHI 3JIEKTPOHHBIX
CPEICTB NPEACTABIATE TEXHUYECKUE
pELIEHHs ¢ UCIIOIB30BaHUEM CPENICTB
KOMITHIOTEPHOU TpaduKH U
TreOMETPUUYECKOTO MOJEIIUPOBAHUS
ucnois3oBarh ctanaaptel ECK]I u apyryro
HOPMAaTHBHO-TEXHUUYECKYIO TOKYMEHTALUIO
B IIPOEKTHOM JE€ATENBHOCTU
pa3pabarbIBaTh KOHCTPYKTOPCKO-
TEXHOJIOTHYECKYIO TOKYMEHTALIHIO C
MIOMOIIBI0 HH()OPMAITMOHHBIX TEXHOJIOTHH,
IIPUMEHATHh MAaIMHHBIC METOJbI pacuéra
[1apaMeTpOB JIEMEHTOB U YCTPOUCTB;
JlomkeH Bl1ageTh COBPEMEHHBIMU
anmnapaTHbIMU U IPOTrpaMMHBIMU
CpeACTBaMH aBTOMAaTU3alu pa3padoTKu
KOHCTPYKLIIMHA U TEXHOJIOTUH TPOU3BOCTBA

TEXHUYECKYIO JOKYMEHTAIUIO0, 0(OPMIISATH
3aKOHUYCHHBIE TPOEKTHO-KOHCTPYKTOPCKUE
paboTHhI
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3JIEKTPOHHBIX CPEIACTB COBPEMEHHBIMU
IIPOrPaMMHBIMU CPEICTBAMHU ITIOATOTOBKHU
KOHCTPYKTOPCKO-TEXHOJIOIMYECKOU

JAOKYMCHTAIIUH,

OOue xapakTepUCTUKU MOKa3aTeleil U KpUTepHeB OLICHWBaHMs KOMIIETEHLIMH Ha BCEX dTamax
IIpHUBEJICHBI B TabnuLe 2.
Tabnuna 2 — O0uMe XxapakTepUCTUKU MOKa3zaTeNeill 1 KpUTepHeB OLIEHUBaHMs KOMIIETEHIUH 0 TarnaM

Ilokazarenu u
KpUTEPUU

3Hare

VYmMmeTh

Bnanets

OTir4uHO (BBICOKHIA
YPOBEHB)

O6manaer hakTHIECKUMHU
U TEOPETHUCCKUMHU
3HAHUSMH B TIpeJieax
u3y4aeMoi 06JacTu ¢
MMOHMMaHHUEM TPaHHIT
HpI/IMeHI/IMOCTI/I

O06namaeT quama3oHOM
[IPaAKTUYECKUX YMEHUH,
TpeOyeMbIX JJIs1 pa3BUTHUS
TBOPUYECKHUX PEILLICHUN,
abcTparupoBaHUs
npodiem

KonTponupyeTt padory,
MIPOBOJIUT OIICHKY,
COBEPIICHCTBYET JECUCTBUS
paboThl

Xoporo (6a30BbIit

3HaeT (QaxThl, IPUHIUIIGI,

O6na,uaeT Juara3oHOM

ECpCT OTBCTCTBCHHOCTDH 34

3a1a4

YPOBEHB) MPOIIECCHI, 00IIHe MPAKTUICCKUX YMEHHIA, 3aBepIIeHHE 33/1a4 B
MOHSATHS B Mpeaesax TpeOyeMbIX JJISl pELICHUs] | UCCIICIOBaHUM,
n3y4aemMoin oomactu OTIpeICTICHHBIX TTPOOJIEM B | IPUCIIOCAOIMBACT CBOEC

00JIaCTH HUCCIIEIOBaHHSA MOBEJICHHE K
00CTOATEIHCTBAM B
pereHnn mpooiaem

VnosnerBopurenbH | O6manaeT 6a30BbIMH O06namaeT OCHOBHBIMU PaGoraer mpu npssiMom

0 (TTOPOTOBBIHA 00IKUMH 3HAHUSMH YMEHUSIMHU, TPEOYEeMbIMH | HAOTIOICHUH

YPOBEHB) JUTSL BBITIOJTHEHHS TTPOCTHIX

AOKYMCHTAaM.

2 Peanu3zanusa KoMneTeH i

2.1 Komnerenuus ITK-8
ITIK-8: TOTOBHOCTBIO OCYIIECTBIATH KOHTPOJb COOTBETCTBUS pa3padaThIBAEMBIX IMPOECKTOB U
TEXHHYECKOW JIOKYMEHTAllMl CTaHapTaMm,

TEXHUYCCKUM  YCJIOBUAM W JOPYIMM HOPMAaTHBHBIM

s popmupoBaHusl KOMIETEHIIMHA HEOOXOAUMO OCYIIECTBUTH S ATANOB. DTarnbl POPMUPOBAHUS
KOMIIETCHIIUY, IPUMEHSAEMBIE JUIsI 3TOrO BHJBI 3aHATUH U HUCIOJIb3YyEMBIE CPEACTBA OLICHUBAHUS
NPEACTABICHBI B TAOIUIIE 3.
OPMHUpPOBAHUS KOMIIETCHIIUU U UCIIOIb3YEMbIE CPEACTBA OLICHUBAHMS

Tabnuua 3 — Drarsl

(bakTOpOB U XapakTep UX
Bo3zeiicTeus Ha POC npu
UX JKCIUTyaTalluy,
TPaHCTIOPTUPOBAHUU U
XpaHEHUU; * METOJIbI
3amuThl POC oT BHEMTHUX
U BHYTPEHHUX
JeCTa0MITN3UPYIOLIUX
(bakTOpOB (TEIUIOBBIX U
MEXaHUICCKUX

IIPEICTaBIISAT
TEXHUYECKUE PELLIEHUS C
UCIIOJIb30BAHUEM CPENICTB
KOMITBIOTEPHOH TpauKu 1
TFeOMETPUUYECKOTO
MOJICITUPOBAHHUS; *
MCII0JIb30BaTh METOMBI U
WHCTPYMEHTHI pa3paboTKu
KOHCTPYKLIUH U
TEXHOJIOTUH JIEKTPOHHBIX

CocTtaB 3HaThb YMeThb Bnanets
COI[Gp)KaHI/IG * BUABI I/IH(i)OpMaI_II/IOHHI)IX ®* UCIIOJIB30BAaTh b COBpCMGHHBIMI/I
JTanoB TEXHOJIOTUH CTaHAapTHBIC TAKCTHI arrmapaTHo-

WCCIIEI0BAHUM BHEIIHUX U | IPUKJIAJHBIX IPOIPaMM IIPOrpaMMHBIMU
BHYTPEHHUX JUTSL pEIICHUS CpeacTBaMu
}IGCT36I/IJ'H/ISI/Ipy}OHII/IX HpaKTHqCCKHX 3aj1a4, aBTOMAaTHU3aInu

pa3paboTKu KOHCTPYKIIUH
¥ TEXHOJOTHH
MIPOU3BOJICTBA
3IEKTPOHHBIX CPE/ICTB.
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BO3JIEUCTBUI ); MPUHIIUIIBI
MaTeMaTHYECKOro
monenupoBanus POC u ux
TEOPETUUECKOE
000CHOBaHNE, OCHOBAaHHOE
Ha KJIACCUYECKHUX
MOJIOKEHHSIX
TEOPETUUECKON MEXaHUKU
Y TEPMOJAMHAMUKH;
KOHCTPYKTHUBHBIE MEPBI
MOBBIIICHUS HAJIEKHOCTH
mupokoro kinacca POC
P TETUIOBBIX U
MEXaHUYCCKUX
BO3JICHUCTBUSIX C YUETOM
B3aMMHOT'O BIIMSHHS
KOHCTPYKIIMOHHBIX U
ANEKTPUUECKUX
rapaMeTpPOB; METOIBI
WHXEHEPHBIX METOIOB
MaTeMaTHYECKOro
MOJIEJIUPOBAHUS
AMEKTPUUECKUX, TETUTOBBIX
1 MEXaHUYECCKUX
nponieccoB B POC.

CPEJICTB; * UCIOJIb30BATh
HOPMaTUBHO-
TEXHUYECKYIO
JOKYMEHTAIUIO B

IIPOEKTHOU JIE€ATEIBHOCTH.

Bunp! 3aggatuit

e JlaGopaTtopHbie
paboThI;

o Jlexumu;

e CamocTosiTenbHas
pabora;

e KoHTpoIb
CaMOCTOSITEJIbHOM
paboThl (KypcoBoi
MIPOEKT / KypcoBast
pabora);

e JlaGopaTtopHbie
paboThI;

o Jlekuu;

e CamocTosiTenbHas
pabora;

e KoHTponb
CaMOCTOSITEIbHON
paboThI (KypcoBOii
IIPOEKT / KypcoBast
pabora);

e JlaGopatopHbie
paboTsr;

e CamocTosiTenbHas
pabora;

e KonTpois
CaMOCTOSTEIIBHOM
paboTsI (KypcoBoi
NPOEKT / KypcoBast
pabora);

Hcnonb3yeMblie
cpencTsa
OLICHUBAHUs

e KonrponbHas pabora;
e KoHncnekr
CaMOITOITOTOBKH;

e OrtyeTt mo
nmaboparopHoii paboTe;
e Omnpoc Ha 3aHATHSIX;
e BricTymenue
(mokiian) Ha 3aHATUH,

o TecT;

e OTyer Mo KypcoBoOu
pabore;

o JluddepenmpoBaHHbI
# 3a4eT;

e DK3aMeH;

e Kypcosas pabora
(npoexkr);

e KoHTposbHas pabora;
e Koncnekr
CaMOTIOATOTOBKH;

e OrtyeTt no
naboparopHoii paboTe;
e Omnpoc Ha 3aHATUSX;
¢ BricTymienue
(moKaa) Ha 3aHATHUH;

o TecT;

e OT4eT Mo KypcoBou
pabore;

e JludpdepeHuupoBaHHEI
1 3a4eT;

e DK3aMeH;

e Kypcosas pabora
(mpoexkr);

e OrtyeT no
naboparopHoii pabore;
¢ BricTymienue
(moksan) Ha 3aHATUU;
e Otuer 10 KypcoBoit
pabore;

e JluddepeHunpoBaHHbI
U 3a4eT;

e DK3aMeEH;

e Kypcoas pabora
(mpoekr);

CDOpMy.]'II/IpOBKa rmokazareje u KpUTCPUCB OLCHHUBAHUA JAHHOM KOMIIETCHIIUH IIpUBCACHA B
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Tabmure 4.

Ta6J'II/II_Ia 4 — Ilokazarenu u KPpUTCPpUH OLICHHUBAHHWA KOMIICTCHIIMU HA 3Tallax

3HAaHUSMHU B IIpeJiesiax
n3ydaeMoil 061acTu ¢
MIOHUMaHHEM T'paHMIL
MIPUMEHUMOCTH ;

e AHaIM3UpYeT CBA3U
MEXy LEeNsIMU U
3a/la4yaMy COBPEMEHHBIX
CPEACTB KOMIIBIOTEPHOI'O
npoexruposanus POC ;

TBOPYECKHX PEIICHUH,
abcTparupoBaHUs
npo6ieM cBoOOTHO
IIPUMEHAET COBPEMEHHBIE
pOrpaMMHEIC
KOMIIJIEKCHI
CXEMOTEXHUYECKOTO
MOJICITUPOBAHUS;

CocraB 3Harb YmeTh Bnagets
Otnnuno e OOnanaer e OOnanaer auana3oHoMm | e KoHTpomupyet padorty,
(BBICOKHH YPOBEHD) | (haKTUUECKUMH U NPaKTUYECKUX YMEHHUH, IPOBOANT OLICHKY,

TEOPETUUECKUMU TpeOyeMbIX JJI Pa3BUTUSI | COBEPILIEHCTBYET

neiicTBrs paboTh
CIOCOOEH OCYIIECTBIATH
MEXITPOrpaMMHBIH
00MEH IPOEKTHOM
uHpopmanueii B
pasznu4HbIX (hopMaTax u
POTOKOJIAX;

Xopotiio (0a30BbIit

e 3HaeT QaKThl,

e (OO0OamaeT QUama3oHOM

e KoHTtponupyet padory,

YPOBEHB) MIPUHIIUIIBL, TPOLIECCHI, MPAKTHYECKUX YMEHUH, MIPOBOJIUT OLICHKY,
oO11ye MoHsATUS B TpeOyeMbIX Ui PEIICHUs | COBEPILEHCTBYET
npejenax u3ydaemMon OTIpeNIeIEHHBIX TPOOJIEM | JIEUCTBHS paboThI
00J1acTH IOHUMAET CBSI3U | B 00JACTH UCCIEIOBAHUS;, | CIOCOOEH OCYIIECTBISTh
MEXIy HCIISIMU 1 e CaMoCTOSATEIBHO MEXIPOTrpaMMHBIN
3a7layaMy COBPEMEHHBIX | NPHUMEHSAET COBPEMEHHbIE OOMEH NPOEKTHOM
CPEICTB KOMIBIOTEPHOTO | IPOrpPaMMHBIE uHpopMaIueit B
npoektupoBanus POC; KOMILICKCBI pa3auyuHbIX hopMmaTax u

CXEMOTEXHHYECKOTO MIPOTOKOJIAX;
MOJICTTUPOBAHHS,

YnosneTBopuTenbH | o OOmamaer 6a30BBIMU e OOnamaetr OCHOBHBIMHU | o PaboTaeT mpu npsMom

0 (TTOpOroBBIi OoOUIMMY 3HAHUSAMU 1aET | yMEHHUSAMHU, TpeOyeMbIMU | HAOIIOJACHUU BIa/ieeT

YPOBEHB) oTpesieNieHus 1eneil u JUTS BBITTOJTHEHUS TEPMHUHOJIOTHEH,
3a/1a4 COBPEMEHHBIX MIPOCTHIX 3a7]a4 YMEET MPUHATOM B
CPEICTB KOMIIBIOTEPHOTO | paboTarsh C MEXIPOTPaMMHOM
npoektupoBanusi POC; COBPEMEHHBIMHU 0OMEHe MPOEKTHON

POTPaMMHBIMH uHpOpMaIuei;
KOMITJIEKCAaMH

CXEMOTEXHHYECKOTO

MOJICTUPOBAHNS,

2.2 Komnerennus IK-7
[TK-7: crmocoOHOCTBIO pa3pabaThiBaTh MPOEKTHYI0 M TEXHUYECKYIO JOKYMEHTAIHIO, 0()OPMIISAThH
3aKOHYCHHBIC POCKTHO-KOHCTPYKTOPCKUE PAOOTHI.
Jlist popMHUpOBaHKS KOMIIETCHIIMHA HEOOXOAMMO OCYIIIECTBUTH P/l ATAOB. DTaIlbl (OPMHPOBAHHS
KOMIIECTCHIINH, HpI/IMCHHeMI)IG JIA OTOIr0 BHUABI 3aH5[TPH71 nu PICHOJ'II)?.YCMBIG CpCI[CTBa OILICHUBAHUS

MpecTaBIeHbI B Ta0IHIIE 5.
Tabnuna 5 — Dransl HopMUPOBaHUS KOMIETEHIIMN U UCTIONB3YEMbIE CPEICTBA OIICHUBAHUS

CocraB 3Harb YmeTh Bnagets

Conepxxanue CTaHAAPTHl, TEXHUUECKUX | pa3padaThiBaTh CoBpeMeHHBIMU

ITaroB yCIIOBUS U TpeOOBaHUN KOHCTPYKTOPCKO- IIPOrpaMMHBIMHU
ECKJI ocHOBHBIE TEXHOJIOTUYECKYIO CpeACTBaMU IOArOTOBKHU
XapaKTEepPUCTUKHU U nokymenTanuio Ha POC | kOHCTpyKTOpCKO-
MapaMeTphl AMEKTPOHHBIX | OCYLIECTBISATh KOHTPOJIb | TEXHOJIOTMYECKOM
KOMITOHEHTOB COOTBETCTBHS JOKYMEHTAIMH IIPOEKTOB
COBpPEMEHHBIE pa3pabaThiBa€MbIX POC naBbikamu paboThI ¢
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TCXHOJOI'MYCCKHEC
MMpOoHCCChI, JCKAIINX B
OCHOBC IMPOMU3BOACTBA
POC

KOMIIBIOTEPHOM TEXHUKOU
U IPOTrPaMMHBIM
obecrieueHueM st
pa3zpaboTku
KOHCTPYKTOPCKOH

IIPOEKTOB U TEXHUYECKOU
JOKYMEHTALUH
TEXHUYECKHUM YCIIOBHIM U
JPYTUM HOPMaTHBHBIM
JIOKyMEHTaM

JIOKYMEHTAIIMN HaBbIKAMU
BbIOODA AIEKTPOHHBIX
KOMITOHEHTOB U
MAaTepHaJIoB,
COOTBETCTBYIOILLIUX
TEXHUYECKOMY 3aJaHUIO,
cragaapram wim TY

Bungsl 3angaTuit

e JlabGoparopHble

e JlabGoparopHsble

e JlaGoparopHble

nmabopatopHoit paboTe;
e Ormpoc Ha 3aHATUSIX;
e Bricryrienue
(mokiiam) Ha 3aHATHH,
o TecT;

e OTueT no KypcoBoi
pabore;

o JluddepeHnnpoBaHHBI
U 3a4eT;

e DK3aMeH;

e Kypcogas pabora
(mpoexT);

nabopaTopHOil padoTe;
e Ormpoc Ha 3aHATHSIX;
e BricTymuienue
(mokiam) Ha 3aHATHM;
o TecT;

e Otuer 10 KypcoBoit
pabore;

e JluddepeHunpoBaHHEI
1 3a4eT;

e DK3aMeEH;

e Kypcogas pabora
(mpoexT);

paboTHI; padoTHI; padoTHI;
o Jlexmmuy; o Jleknumu; e CamocrosTelbHast
e CamocTosiTenpHas e CamocTosTenbHas pabora;
pabora; paborta; e Kontpomnn
e KoHTponb e KoHTponb CaMOCTOSITENIBHON
CaMOCTOATEILHOU CaMOCTOSITEIILHOU paboThI (KypCOBOM
paboThI (KypcoBOt paboThI (KypCOBOM MPOEKT / KypcoBast
MIPOEKT / KypcoBast IPOEKT / KypcoBast pabora);
pabora); pabora);
Hcnone3yemblie e KontponbHas pabora; | e KoHrpombHas paGora; | e OtdyeT mo
cpencrsa e KoHcnekr e KoHcnekr naboparopHoii paboTe;
OLCHUBAHNA CaMOTOATrOTOBKH, CaMOIIOJITOTOBKH; ¢ BricTyIuieHue
e Otuer 1o e Oruer 1o (IoKIam) Ha 3aHATHY,

e Otuer 1o KypcoBoil
pabore;

e JlubdepeHnrpoBaHHbI
U 3a4eT;

e DK3aMeEH;

e Kypcosas pabora
(mpoexT);

@opMynupOBKa IOKa3arejaeyd M KPUTEPUEB OLICHUBAHMUS JAHHOW KOMIICTCHIUU IIPUBEACHA B

Tabure 6.
Ta6nuna 6 — [lokazaTenu 1 KpUTEPUH OLICHWBaHMS KOMIICTCHLIMH Ha 3Tarax

Cocras 3HaTh VYMeTh Bmagers
OTan4HO e CcBOOOIHO BIagEeT

(BBICOKHI YPOBEHB)

® MIPE/CTABISCT
CHOCOOBI U pe3yJIbTaThl
pELICHHS CIIOKHBIX 3a]1a4
CXEMOTEXHUUYECKOTO
HPOCKTHPOBAHHUS;

® ClIeIuT 3a
TEHJICHIUSMH Pa3BUTHSI
Y 3HAET COBPEMEHHYIO
ANIEMEHTHYIO 0a3y;

® yMeeT IPEeACTaBIATH
TEXHUYECKHE PELICHUS C
HCTIONIb30BAaHUEM CPEJICTB
KOMIBIOTEPHOH rpaduki;
® CaMOCTOSITEIILHO
BBITTOJTHSET
MaTeMaTH4ecKoe
MOJIEITUPOBAHNE
CIIO’KHBIX LU(PPOBBIX

ME€ToJaMHU OIITUMU3alluN
MPOEKTHBIX PEUICHUN;

e BiajeeT
TEXHOJIOTUSMHU
«0e30yMaKHOTO»
MPOEKTUPOBAHUS;
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YCTPOMCTB C LIENBIO
ONTUMHU3AINH UX
napamMeTpoB;

Xopoto (0a30BbIit

® MMCCT MPCACTABIICHHUC

® YMCCT HAXOOUTH

® BJIaACCT OCHOBaAMU

ACATCIIbHOCTH,

XapaKTCPpU3YIOIUX OTallbl

® pacro3HaeT
TEHCHIINH Pa3BUTHUS U
pazOupaercs B
COBPEMEHHO
3JIEMEHTHOI Oa3e;

MaTeMaTH4ecKoe
MOJIEITMPOBaHNE
UPPOBBIX YCTPOHCTB;

3 TunoBblie KOHTPOJBHBIC 3aITaHUA
I[J'ISI pcajin3anu BBIIICTICPCYHUCIICHHBIX 3a1a4 O6y‘ICHI/I}I HCIOJIB3YIOTCA TUIIOBLIC KOHTPOJIBHBIC
3alaHUA WA WHBIC MaTCpHralbl, HeO6X0)]I/IMBIe JJIs1 OLICHKH 3HaHHI>’I, YMGHI/II\/'I, HaBBIKOB U (I/I.]'H/I) OIIbITa

00pa3oBaTesIbHO MPOrPAMMBI, B CISIYIOIIEM COCTABE.

3.1 Bonnpockl Ha caMONOATOTOBKY
— HWnudopmammonnsie Ttexnonoruun (MT) B mnpodeccrnoHanbHONH AEATENBHOCTH WH)KEHEpa-
npoektuposiuka POC

3.2 TecToBbIe 321aHUS
1) K kakoii mpoGieme OTHOCUTCS OTpeieJICHHe OCHOBHBIX XapaKTePUCTHK CUCTEMBI PU
HEKOTOPOU BRIOpaHHOM ((PUKCUPOBAHHOMN) CTPYKType? a) mpobiaema cuHTe3a b) mpobiema ananuza 2) K
Kakoi mpo0yiemMe OTHOCUTCS BBIOOp YKcIia YPOBHEH U MOACHCTEM (MepapXusi CUCTEMBI)? a) mpobiema
cunTe3a b) mpobiiema ananuza 3) K kakomy BUly TIOJICUCTEM OTHOCSITCS TTOICUCTEMBI TPACCUPOBKHU
COEIMHEHUH B MEYaTHBIX TU1aTax? a) 00CITyKHUBAIOIIUE MTOACUCTEMBI b) MPOCSKTHPYIOIINE OJACUCTEMBI 4)
K kakomMy Buy MIOIICUCTEM OTHOCSTCS MOACHCTEMBI pa3pabOTKH U COPOBOXKICHHS TPOTPAMMHOTO
obecnieuenuss CASE (Computer Aided Software Engineering)? a) o6cmyKuBaromiye moacucTeMsl b)
MPOEKTHPYIONIHE moacucTeMbl 5) K kakoMy BHIy TTOACHCTEM OTHOCSITCS ITOJCUCTEMBI U3TOTOBICHUS
KOHCTPYKTOPCKOU JTOKyMEHTAIIUU M CXEMOTEXHUYECKOro aHayin3a? a) 00CIIy)KMBAIOIIUE TTOJICUCTEMBI b)
MPOEKTHPYIONIHE MmoacucTeMbl 6) Kakyro MammmHHY0 TpaduKy CIIeAyeT UCTIONb30BaTh I PEIICHHUS
3aJa4y MPOEKTUPOBAHUS KOHCTPYKIIMU? a) MHTEPAKTUBHYIO MALIMHHYIO I'paduKy b) nakeTHyro 00paboTKy
rpadudeckoit napopmanuu 7) Kakas rpadgudeckas cucrema JoiKHA UCIIOIB30BaThCS J1s1 0(OPMIICHUS
TEXHUYECKON JOKyMEHTAalMu? a) CIeIHaTN3upOBaHHbIEe IpauuecKre CUCTEMBI b) CCTEMBbI 00IIEro
Ha3HaueHus 8) Kakas rpaduyeckasi cucteMa JODKHA UCTIONB30BaThCs st 0hopMIteHHsI rpadudecKux
3aBucumocteit POC? a) cneunanu3upoBaHHble rpaguuecKue CUCTEMBI b) CHCTEMbI 00IIIeT0 Ha3HAYCHHUS
9) Kakue momxosl HEOOXOIUMBI JIJIsl PEIICHHS 3a]1a4 TPACCHPOBKH COCTUHCHUN MEXTy dJIeMeHTaMu? a)
BHE/IPEHHE CYIECTBYIOIIETO TPOrPaMMHOT0 obecrieueHus b) mocTpoeHne MaTeMaTHIeCKUX MOJETeH ¢)
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YPOBEHB) 0 crocobax u TEXHUYECKHUE PEIICHUA C | MEXKIPOrpaMMHOI0O
pe3ynbpTarax peleHus HCIOJIb30BaHUEM CpPEICTB | 00OMEHa MPOEKTHOM
CJIOJKHBIX 3aJa4 KOMIBIOTepHOH rpaduky; = uHOpMaIueii B
CXEMOTCXHHUYCCKOI'O ® yMEET KOPPEKTHO Pa3IUnYHBIX Q)OpMaTaX 154
IIPOCKTUPOBAHU, BBITIOJIHATH IPOTOKOIAX,
® 3HAKOM C MaTeMaTHYECKOE ® BJaJIE€T HEKOTOPLIMHU
TEHACHLUSIMU Pa3BUTUSL MOJEIUPOBaHUE MeTOodaMU ONTUMU3ALUA
Y UMEET MPEICTABICHUE | CIOXKHBIX HU(POBBIX [IPOEKTHBIX PELICHUN;
O COBPEMEHHOM YCTPOMCTB € LIEJIBIO ® BagceT
AIIEMEHTHOM 0a3e; ONTHUMMU3AIUH UX AMITUPUYECKUMU
apamMeTpoB; npuéMamu
«0e30yMaKHOTO»
MIPOEKTHPOBAHUS,
YIOBIICTBOPHUTENIBH | ® BOCHPOU3BOIUT ® YMECT IMOJIb30BaThCs ® BIAJIEET NPOCTEUIINMU
0 (TTOpOTroBBI’ pelIeHne CI0XKHBIX 3a1a4 | CPEeaCcTBaMU HaBBIKAMHU OIITUMHU3ALUA
YPOBEHb) CXEMOTEXHHYECKOI'0 KOMIIBIOTEPHOM IpaUKH; | MPOEKTHBIX pEIICHU;
MPOEKTUPOBAHUS; ® YMEET BBINOIHATH ® BJIaJICCT HABBIKOM

MOJITOTOBKU
KOHCTPYKTOPCKHX
JIOKYMEHTOB B
JNEKTPOHHOM BUJIE;

dbopMupoBaHUS KOMIIETEHIIMI B TIPOI[ECCE OCBOCHUS
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pa3paboTka coOTBETCTBYIOMIIMX MporpamMm d) paspabdortka anroputMmoB 10) Kakue moaxomsl He0OXOMUMBI
IUIsl pELICHHUS 3aJad Pa3MEILEHUs JIEMEHTOB AJIEKTPUUECKON CXEMBI II0CIIE TOT0, KaK 3aJa4ya KOMIIOHOBKH
yKe perieHa? a) BHeIpEHHE CYIIECTBYIONIETO MPOrpaMMHOTo obecrieueHus b) pa3paboTka aaropuTMOoB C)
MIOCTPOEHUE MaTeMaTHYecKux Mojeneit d) pazpaboTka cooTBeTCTBYONIMX NporpamMM 11) B pesynbrare
MIPOBEJICHUS HAyYHO-UCCIIEI0BATEIbCKUX PAabOT co3/iaHa JOKyMEHTAIUS JIsl PeIeHUs 3aauu
TpaccupoBkU. K kakoil cucteme oTHOCUTCS MoNTydyeHHas JokyMeHTanus? a) SCM-cuctema (ynpasieHue
1ernoykamMu noctaBok) b) PDM-cucrema (ynpasienne npoekTHbIMU AaHHBIMK) ¢) CAD-cuctema
(xoHCTpYKTOpCKOE npoektupoBanue) d) CAM-cucrema (TeXHOJIOTHYECKas! MTOTOTOBKA TPOU3BOJICTBA) €)
CAE-cucrema (dpyHknuoHaIbHOE IpoekTupoBanue) 12) imeem HaOOp KOHCTPYKTOPCKOM TOKyMEHTAITUU
Ha npubop. Kakoe u3 onpenenenunit nonstus "nHpopmanus’ Haubosiee TOUHO COOTBETCTBYET
UMeroIIeics fokymeHTanuu? a) "uHdopmanus - CBeIeHUs, IepeaaBacMbie OTHUMH JIFOIbMU JPYTUM
JIFOJISIM YCTHBIM, TUCBMEHHBIM MU KaKUM-HUOYAb pyruM criocoboMm” (BCD) b) "undopmanus ects Bce
CBEJICHW, SIBISIOIIMECS 00BEKTOM XpaHEeHHs, iepeadn U peoOpa3zoBanus’ ¢) "uHopmanus sBiseTcs
ofHOM 13 PyHIaMEHTaIBHBIX CYIIHOCTEH OKpyXaromero Hac mupa' 4, "uHdopmanus SBIIETCS OTHUM U3
OCHOBHBIX YHUBEPCAJIbHBIX CBOMCTB MaTepun'" d) "uHbOpMaIIHs €CTh OTpaXKeHUE peaabHoro mupa’ 13)
Kakue nepudepuitapie ycTpoiicTBa HEOOXOAUMBI [T TPOSKTUPOBAHUS OJHOCIONHBIX EUaTHBIX IJ1at? a)
rpadudeckuii nmporeccop b) rpaduueckas PC ¢) rpaduueckue ananteps! 14) Kakue nepudepuiiapie
YCTPOUCTBA HEOOXOAUMBI [T TPOSKTUPOBAHUS KApKACHBIX TPEXMEPHBIX N300paskeHHii? a) rpadudeckas
PC b) rpaduueckue amanrteps ¢) rpadudeckuii nmpomeccop 15) Kakoit Bua nzo0paskeHuid HEOOXOMUM IS
odopmiteHus yepTexeii? a) BRICOKOKaueCTBEHHBIC YePHO-0eble N300pakeHUs b) 1BETHBIC WK
JIBYMEpPHbIE H300pakeHUs C) MPOEKIHS TPEXMEPHBIX N300pakeHUH C 3aKpalliBaHueM oBepxHocTel d)
MIPOEKIIUH PEATMCTHYHBIX TPEXMEPHBIX H300paKeHUH ¢ yU4ETOM OTpaskaTeIbHBIX XapaKTePUCTUK
MOBEpXHOCTEH 00BEKTOB U (HOPMUPOBAHUEM CBETOTEHEH €) KapKacHbIE TPEXMEPHBIEC TPOEKIINH
KOHCTPYKTOPCKHX YEPTEKEH SCKNU30B C ynalieHueM u 0e3 ynajaeHus HeBUIUMBIX THHUK 16) Pemenue
Kakoii 3aaun npoexkrupoBanus POC norpedyercs il MOBBIIIEHUS TPOIIEHTA BBIX0/1a TOIHBIX (T.€.
yMeHblIeHue Opaka) mpudopoB? a) coznanue HOBbIX POC b) cymecTBeHHass MOJEPHU3AIMS C) YaCTHYHAS
MozepHu3zanus cyuiectsyromeit POC 17) Pemenue kaxoif 3anaun npoexkrupoBanus POC norpelyercs
MIOCJIC BHECCHHS CYIECTBEHHBIX M3MEHEHUH B KOHCTPYKITHIO TTprbopa? a) coznanue HOBbIX POC b)
CYIIeCTBEHHAsI MOICPHU3AIINS C) YaCTHUHAs MofepHu3alus cymectByomeid POC d) Pemenue kakoii
3ajaun npoekrupoBanusi POC norpebyercs mociie BHECEHUSI U3MEHEHUH B TEXHOJIOTHIO? €) YacTUYHAs
Monepauzaius cymectpyromieit POC f) coznanne HoBeix POC g) cymectBennas moaepausanus 18) Urto
MpeACTaBISIET CO00i cuctema aBTomaruupoBanHoro npoekrupoanus (CAIIP)? 1. cpeactso
aBTOMATHU3AIMH IPOCKTUPOBAHUS 2. CUCTEMA JAATEIbHOCTH JIOEH TI0 MPOSKTUPOBAHUIO 00BEKTOB 19)
BubpoycToifunBoCTb - 3T0: @) 1. cIOCOOHOCTh KOHCTPYKLIMU HOPMAJIBHO (PYHKIIMOHUPOBATh B YCIOBUAX
BO3/I€UCTBHsI BUOpaluu b) 2. cnocoOHOCTh KOHCTPYKIMU MPOTUBOJICHCTBOBATh M YCTPAHATh BUOPALIUIO C)
3. cnocoOHOCTH YCTOMUNBO (DYHKIIMOHUPOBATh B YCIOBUSX NIEPEMEHHBIX KosieOanuii 20)
BubponpodHocTs - 310: a) 1. cmOCOOHOCTh KOHCTPYKILIUH BbIIEPKUBATh BUOpAIHio b) 2. cnocoOHOCTb
KOHCTPYKIIMH HOPMaJIbHO (DYHKIIMOHUPOBATH MOCJIE YCTPAHEHUs BUOpaLMH ¢) 3. CIOCOOHOCTh
KOHCTPYKIIMU MPOTUBOCTOATH pa3pyllaroiieMy Bo3aeiicTButo Budpamuu 21) ['aapBaHOXUMHUYECKUN METOA
MpUMEHsIETCs JUIsl: a) 1, momy4YeHusl IepexoJHbIX OTBEPCTUI B IIEUaTHBIX I1aTax b) 2, monydeHus
METaJJIM3UPOBAHHBIX OTBEPCTUH B MEYATHBIX IUIaTaX C) 3, MOJIYYEHUS! OTBEPCTHH C 36HKOBKOMU 22)
JIByCTOpOHHUE TIeUaTHbIE TIaThl PEKOMEH1YEeTCsl UCIIONIb30BaTh JUIs: a) 1. CBEpXOBICTPONEHCTBYIOIINX
cucteM b) 2. co31aHus YaCTUYHOTO SKPAaHUPOBAHUS TUHUH C) 3, (HOPMUPOBAHKE JIMHUH CBSA3U BBICOKOTO
kadecTBa 23) KoOHCTpyKIIMM MeYaTaroT TUIaThl ONPEACIISIOTCS: a) 1, TEXHOIOTHEH ee N3roToBIeHus b) 2, ee
TomoJyoruei ¢) 3, TpaccupoBkoii 24) Mexanu3M paboThl MArHUTOCTaTUYECKOTO SKpaHa: a) 1.
3aKJII0YAeTCs B IIYHTUPOBAHUU CUIJIOBBIX JIMHUNA CTAaTUYECKOTO MOJIS b) 2. 3aK/II04aeTcs B IIYHTUPOBAHUU
CUJIOBBIX JINHUM MAarHUTHOTO TOJIA €) 3. 3aKJII0YAETCs B IIYHTUPOBAHUY Mapa3uTHBIX CBsI3el 25)
MHorocnoiiHble eyaTHbIE IIaThl PEKOMEHYeTCsl UCIIOIB30BaTh UIsl: a) 1, OBICTPOACHCTRYIOMUX U
CBEPXOBICTPOCHCTBYIONINX YCTPOHCTB b) 2, OBICTPOACHCTBYIONIMX YCTPOMCTB C) 3, TOKaTU3AIHS
AIIEKTPOMArHUTHOTO oS 26) OlieHKa KOHCTPYKIIMU anmapaTypsl - 3To: a) 1. 3HaueHue napaMmerpa
KOHCTPYKIIMH, KOTOPBI OTBEYaET TPEOOBAHUAM TEXHHUECKOTO 3afaHus b) 2. eIl Habop mapamMeTpos,
MIPU KOTOPOM JTOOBIBAIOTCS ONITUMAJIbHBIE pelIeHUs C) 3, MOoMyYyeHHe 3aJaHHOTO 3HAUEHUS ONITUMU3ALIUN
27) OcHOoBHOE TpeOOBaHKE K IKpaHy: a) 1. MakcUMaibHas TONIIKUHA b) 2. MaKCUMaJIbHAs POBOIUMOCTD
¢) 3. makcumanpHas 3pdextuBHOCTH 28) OTeuectBeHHbIM cTangaproM 'OCT P 53429-2009
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IpeyCcMaTpUBaeTCs  KJIACCOB TOUHOCTH (IUIOTHOCTH PUCYHKA) I€YaTHOM IJIaThl. a) 4eThipe b) nsaTh
c¢) mecthb d) cemb 29) OQHOCTOPOHHME NEYaTHBIE TIAThl PEKOMEHYETCsl UCIIOIb30BaTh JUIS: a)
(dhopMHpoBaHUE KAYECTBEHHBIX JIMHUM CBSI3U b) popMUpOBaHUE JIMHUU CBSI3U C)
cBepxObIcTpoaeiicTByronmx cucteM 30) [laccuBHbIE KOMIOHEHTHI JIJIsl IOBEPXHOCTHOTO MOHTaXa
M3TOTaBIMBAIOTCS B ABYX MOAUGUKALUAXK: a) B BUJE LIWJIMHAPA U B BUJIE YuIa b) KOpIyCHbBIE U
OeCKOpIYCHBIE C) C aKCHAJIbHBIMU U paauaibHbIMK BbiBogaMu 31) [peaensHblit pazMep CTOPOHBI
nevyaTHou 1u1athl 1ospkeH ObiTh He Oosiee (TOCT P 53429-2009): a) 100 mMm b) 350 mm ¢) 6omee 350 mm
32) PazpaboTka KpUTEpHEB KOHCTPYKIMU (DOPMUPYETCS U3: a) MapaMeTPOB, IO KOTOPHIM BEAETCS OLIEHKA
KOHCTPYKIIMHU b) 3a/1a4 ONTUMU3AINH C) PELIEHUS 3a7a4 TOCTHKEHUSI MUHUMHU3alUU 3HAUCHUS
napameTpoB 33) TepmuH «BepuuKaIys» 03Ha4aeT: a) MOCTPOSHHUE MOTHON MOJIENIN KOHCTPYKIIUH b)
KOHCTPYKTOpPCKasi pean3alus CXeMbI ¢) ycTaHOBIeHHE paboTocmocooHocTH 34) Tomonorndyeckoe
IIPOEKTHPOBAHNE PACCMATPUBAETCS KAK KOMIUIEKC BOIIPOCOB: a) CUHTE3 KOHCTPYKIIMH - MHTEPAKTUBHAS
ONTHMU3AIINS - JOKYMEHTAIUS b) KOpPEKTUPOBKA PEIICHUH - BepruHKaIus - cepTuUKaius )
IIPOEKTHPOBAHUE - U3TOTOBIIEHUE - KOHTPOJIb 35) Tononornyeckoe MpoOeKTHPOBAaHNE BKIIIOYAET TPU
(dhopManM30BaHHBIX B3aMMOCBSI3aHHBIX 3a/1a4M: a) pa30UeHHe - pa3MelieHue - TpacCUpoBKa b) cxema -
KOMITOHOBKA - TPacCHPOBKa C) TEOPHS - KpUTEPUH - 3aaa4uu 36) Ha xakom stane npoekruposanus POC
HE00XOMMO pellieHre 3a7a4l ONTUMHU3ALUH POBOAHBIX U MEUYATHBIX COSAMHEHUN? a) (PyHKIIMOHAIBHOE
MIPOEKTHPOBaHUE b) CUCTEMOTEXHUYECKOE MMPOESKTUPOBAHUE C) TEXHOJIOIMUYECKasl MTOTOTOBKA
npon3BoacTBa d) KOHCTPYKTOpCKoe mpoektupoBanue 37) Ha kakom stame npoekrupoBanus POC
OCYIIECTBIISIETCS] BEIOOP 2JIEMEHTHOM 0a3bl U AJIEKTPUUECKON CXEMBbI TPOCKTUPYEMOTO U3ACIH? a)
TEXHOJIOTHYECKasl MOIrOTOBKA MTPOU3BOACTBA b) CHCTEMOTEXHHUECKOE MPOEKTUPOBAHHE C)
(byHKIIMOHATBHOE MPOEKTUpOBaHKe d) KOHCTPYKTOpPCKOe mpoekTupoBanue 38) Ha kakoit craguu
OCYIIECTBIISIETCS pa3paboTka MaTeMaTH4eCKONH MOJIENHU ISl YIIPABICHUS TEXHOJIOTHUECKUM MIPOILIECCOM
npu npoekTupoBanur POC? a) TEXHOIOTHS U3TOTOBICHHS U MCTIBITAHUS CIIPOCKTUPOBAHHOTO OOBEKTA
(ombITHOTO OOpa3la WK MAPTHUH), BHECCHHUS KOPPEKIUU (ITPH HEOOXOIUMOCTH) b) paboumii MpoeKT ¢)
HayJHO-HMCCIIeIoBaTeNbekas padoTta d) TeXHUYECKHH MPOEKT €) TEXHUYECKOE 3a/IaHue Ha TPOCKTUPYEMBIi
00bekT 39) Ha xakoii ctaanu BeIIa€TCS OKOHYATENbHASI KOHCTPYKTOPCKas TOKYMEHTAIUs TIPU
npoekTrpoBanuu POC? a) TeXHUYECKUI MPOEKT b) pabounii MPOEKT C) TEXHOJOTHSI N3TOTOBICHUS
UCIIBITaHUS CIIPOSKTUPOBAHHOTO 00BEKTa (OMBITHOTO 00pa3iia Uil MapTHH), BHECEHUSI KOPPEKIUH (TIPU
HeoOxomuMocTH) d) TEXHUYECKOE 3aJaHie Ha IPOSKTUPYEMBIH OOBEKT €) HaydHO-HCCIIC0BATCIIbCKAS
pabota 40) Ha xaxoil craguu ocylecTBIs€TCsl IOUCK aHAJIOrOB Ipu npoekTupoBanuu POC? a)
TEXHUYECKOE 3aJJaHKE Ha MPOCKTUPYEMBIN 00BEKT b) paboumii MPOEKT C) TEXHUIECKHUHA MPOEKT d)
TEXHOJIOTHSI U3TOTOBIICHHUS U UCTIBITAHUS CIIPOCKTHPOBAHHOTO O0BEKTA (OMBITHOTO 00pa3iia WK MapTun),
BHECEHMsI KOPPEKLMH (MpU HEOOXOAUMOCTH) €) HayuHO-HUccienoBarensckas padora 41) Ha kakom arane
npoekTrpoBanus POC onpenensiorcss NpUHIMIIEL €€ paboThI? a) GYHKIIMOHAIBHOE IPOEKTUpOBaHUE b)
CUCTEMOTEXHUYECKOE MTPOEKTUPOBAHUE C) TEXHOJIIOTHYECKas MMOAr0TOBKa Mpon3BoAcTBa d)
KOHCTPYKTOpPCKO€ IpoekTrpoBanue 42) Ha kakoii ctanuu npoexkrupoBanus POC HeoOxoanumo
MIPOBEICHUE HAYYHO-UCCIIEIOBATEIILCKUX pa00T? a) 3CKU3HOE MPOEKTHPOBAHUE b) MpeaBapUTEIILHOE
IIPOEKTHPOBAHUE C) TEXHUUYECKOoe MpoekTupoBanue 43) Ha kakoii craguu npoexktuposanus POC
co37a€TCs IKCIIEPUMEHTATILHBIN 00pa3ell MPOSKTHPYEMOT0 U3ICNUA? a) TEXHHUECKOe MTPOCKTUPOBAHUE b)
ACKU3HOE MTPOEKTHUPOBAHUE C) MpeABapUTENbHOE NTpoeKkTupoBanue 44) Ha kakoil ctaguy npoeKTUpOBaHUS
POC BO3MOXHO MakCUMaIbHOE UCTIOIB30BaHNUE KOMIIBIOTEpa? a) MpeABapPUTEIILHOE TPOCKTUPOBAaHHE b)
ACKU3HOE MTPOEKTHUPOBAHUE C) TEXHUUYECKOE MpoeKkTupoBanue 45) Pa3paboTana qokymMeHTaus i
MIPOEKTUPOBAHUS TEXHOIOTHUYecKoro MapuipyTa. K kakoit cucteme OTHOCUTCS OTy4eHHAast
nokymeHnTanua? a) PDM-cuctema (ynpasieHne IpoeKTHBIMU JaHHBIMK) b) SCM-cuctema (yrnpasieHue
neroukamu moctaBok) ¢) CAE-cucrema (pynkimonanpHoe npoekrupoBanue) d) CAD-cucrema
(koHCTpyKTOpCKOE npoekTupoBanue) €) CAM-cucrema (TeXHOIornueckas noJAroToBka ponu3BOACTBa)
46) Pemaercs 3ajaua KOMIOHOBKH JIEKTPUUECKOM cxeMbl. [Ipu 3TOM KOMIIOHOBKA OCYIIECTBIIAETCS
"cHU3Yy-BBEpX ", T. €. MPOU3BOAUTCS OOBEAUHEHUE TIEMEHTOB KaXX/I0TO CIICAYIOIIETO YPOBHS U3
3JIeMEHTOB OoJiee HU3KOro ypoBHs. Kakoil MmeTon HeoOXoaum JIj1sl Takoro rnepexofa? a) arperupoBanue b)
abcTpakius ¢) JekoMIto3uius 47) DIeKTpoOMarHiuTHAsE COBMECTHMOCTB - 3TO: a) CIOCOOHOCTH
anmapaTypbl He CO37]aBaTh HE JOMYCTUMBIX TIOMEX IPYTUM YCTPOMCTBaM b) CTOCOOHOCTH amnmaparypsl
YBEJIMYUBATh YyBCTBUTEIBLHOCTH IIPU BO3AEUCTBUN PA3IMYHBIX MOJIEH CIOCOOHOCTD anmnaparypsl
(GYHKIIMOHUPOBATH COMTACHO TpeOoBaHUSIM TY OZHOBPEMEHHO C APYTUMH YCTPOHCTBAMH B pealibHOM
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AMEKTPOMArHUTHOM 0OCTaHOBKE.

3.3 Tembl OIPOCOB HA 3AHATHAX
— MWudopmarmmonnsie texHonoruu (MT) B mpodeccuoHanbHOW NeATENTbHOCTH HHXKEHEpa-
npoektuposirka POC

3.4 Tembl 10KJIA10B

— HWudpopmanmonnsie TtexHonoruun (MT) B mnpodeccrnoHambHON AEATENBHOCTH WHXKEHepa-
npoektuposirka POC.

— Opraunuzanus npoexkruposanus POC ¢ nomornsio UT

— CucremHuplii moaxon K mpoektupoBanuio POC ¢ wucnons3oBaHueM HHGOPMAIMOHHBIX
TEXHOJIOTUH

— Hudopmanmonnsie CALS—TexHonoruu noxnepxku POC Ha Bcex aTanax >KU3HEHHOTO ITHKJIa

— Craaun pa3pabOTK1 KOHCTPYKTOPCKOM TOKYMEHTAIIMU MTPH MPOEKTHUPOBaHUHU ¢ TTomotbio UT

— KomMnekcHble nHTEIEKTyanbHble (MHTErpupoBanHbie) CAITP

— IlepcriekTuBBI pa3BUTHSI aBTOMATU3UPOBAHHOTO TPOEKTUPOBAHMS

— CpaBHUTENBHBII 0030p OCHOBHBIX XapaKTEPUCTUK PA3JIUYHBIX THUIIOB COBPEMEHHBIX
TEXHUYECKUX CPEICTB
CAIIP TennoBsIX U JEKTPOMATHUTHBIX PacUETOB
Bo3moxHoCcTH 1 0cobeHHOCTH HHTepdericoB paznuyabix CAIIP
Oco0eHHOCTH MPOEKTUPOBAHUS TIEYATHBIX Y3JI0B ¢ ToMotsio UT
— MHWndopmanmonnsie TtexHonoruu (MT) B mnpodeccuoHanbHOM NeATEIBHOCTH HHXKEHEpa-
npoexruposiuka POC.
— Opranuzanus npoekrupoBanusi POC ¢ nomompio UT
— CucrtemMHblii moaxon K mnpoekrupoBaHuto POC ¢ wucnonb3oBaHHEM HMH(POPMAITMOHHBIX
TEXHOJIOTUH
— MHudopmarnmonnsie CALS—texnonoruu nonaepxxku POC Ha Bcex 3Tamax >KM3HEHHOTO IHKIIA
— Cranuu pa3paOOTKHU KOHCTPYKTOPCKOM TOKYMEHTALMH MIPH IPOEKTUPOBAHUU € rToMolibio UT
— KomrnekcHble nHTeNeKTyanbHble (MHTerpupoBannbie) CAITP
— IlepcriekTrBBI pa3BUTHS ABTOMATU3UPOBAHHOTO POEKTUPOBAHUS
— CpaBHUTENbHBIE 0030p OCHOBHBIX XapaKTEPUCTUK pPA3JIUYHBIX THUIIOB COBPEMEHHBIX
TEXHHUYECKHUX CPEICTB
CAIIP TennoBbIX U ANEKTPOMATHUTHBIX Pacu€TOB
Bo3moxHocTH 1 0cobenHOcTH HHTepdericoB paznuyabix CAIIP
Oco0eHHOCTH POEKTUPOBAHUS NTEYATHBIX Y3JI0B ¢ omolsio UT

3.5 DKk3amMeHaUMOHHBbIE BONPOCHI

— ABrtomarm3upoBaHHoe mpoekTupoBanue (All), kKak TEXHOJIOTHS MPOEKTHO-KOHCTPYKTOPCKON
nestenbHocTH. e ATl Onpenenenue nonstus CAITP. Knaccuduxauus CAIIP. 3agaun, pemaembie Ha
ocHoBe knaccudpukaruu. Kmaccudpukanmonnsie npusHaku u rpynmbl CAIIP. Obmas xapakTepucTrka
Ipolecca aBTOMAaTU3MPOBAHHOIO MpoekTHpoBaHus. CTpykTypa mpolecca aBTOMaTH3MPOBAHHOTO
MPOEKTUPOBAaHUSA, €ro  MPUHIMUINHAIBHBIE  CBOMCTBA -  HUEPAPXUYHOCTh,  UTEPALIMOHHOCTD,
anpTepHATUBHOCTh. DyHKIMOHANBHBIE cocTapisitomue CAIIP - mpoektupyromme u 00CTyKHBAIOIINE
noncuctembl. Buaer obecnieuennsi CAIIP. [opuszonTansHble U BepTHKadbHbIe cucTeMHble cBsi3u B CAITIP.
CucTeMHBII TOAXOA K aBTOMAaTH3aIlMM MPOEKTHO-KOHCTPYKTOPCKHX paboT. Cesasp CAIIP ¢ cuctemamu
aBTOMaTu3anuu apyrux BumoB. HMHterpupoBannbie (komruiekcHbie) CAIIP. ACHU, CAIIP wusnenui,
ACTIIII, ACY TII, ACKHO. Ux xapakrepuctuku. CAIIP u ux MecTto cpeam Ipyrux CHUCTEM.
PaznoBugnoct CAIIP. Buasr obecnieuenusi CAIIP. Tlpumepsr CAIIP. CAE/CAD/CAM - cucrtemsl.
OyHKIIMM W XapaKTEPUCTHUKH. OyeKTpoHHas (0e30ymakHast) QopMa BBENCHHS KOHCTPYKTOPCKO-
TexHojornueckor mokymeHtaruu. CALS — rtexHomormnm wHGOPMAIIMOHHON MOANEPK KU >KU3HEHHOTO
mukota u3genuit POC. Texundeckoe obecrieuenue CAIIP. Ananus TpeOoBaHMN K KOMIUIEKCY TEXHUUECKUX
cpeactB (KTC). Crpykrypa texnuueckoro obecneuenuss CAIIP. Texuuueckue cpenctBa. MammHHbIE
HOCUTEIN MH(OpMaIuu, BUABI KAaHAJIOB CBS3HU, CPEACTBA BBIUUCIUTEILHON TeXHUKHU. [IOHATHUS KIIMEHT-
cepBepa, ¢aiin-cepBepa, cepBepa 0a3 [aHHBIX, CepBepa MPHIOKEHUH, KOMMYTAllMOHHOTO CepBepa,
cnenuanu3upoBanHoro cepeepa. CnenumanuszupoBanubie KTC CAIIP - aBromaru3upoBaHHBIE paboune
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Mecta. Kommnbrotepusie cetu B CAIIP. Obecneuenust 6e30macHOCTH MHGOPMAIMOHHBIX TEXHOJIOTHH
npoexktupoBanuss POC. VYerpolictBa BbiBoga TekcroBod JokymeHTanuun B CAIIP - nedararomue
ycrpoiictBa (ITY). YcrpoiictBa BeiBoma rpaduyeckoit mapopmanuu B CAIIP - rpadomnocrpoutenu u
KOOpAMHATOTpadpl BEKTOPHOIO THUMA. YCTpoiicTBa BbiBoja rpaduueckoit mHpopmauuu B CAIIP -
rpadomnocTpouTeN W KoopauHatorpadpl pacTpOBOrO THIMA. YCTpPOWCTBA BBOma Tpaduueckon
unpopmanuu B CAIIP - koguposuuku rpadguueckoit uudopmarmu. Knaccuduxanus. [lorpedurtensckue
xapakTepucTuku. Ycrpoiictea 3D-npotoruniupoBanus (3D-npuntepsr) B CAIIP POC. dyHkunoHanpHas
cxema CAIIP Ha ypoBHE nporpaMMHOro, HH(QOPMAIIMOHHOTO U JHUHIBHUCTHYECKOro obecneuenus. Cocras
nporpammuoro obecriedeHusi CAIIP. CocraB wH(POPMAIMOHHOTO U JIMHTBUCTHYECKOTO OOeCreueHus
CAIIP. Tunosele mnpoueccel mnpoektupoBanuss B CAIIP  nmoaroroBUTenpHOro, OCHOBHOIO U
3akmounTesibHoro dtanoB. CocraB u crpykrypa cuctrem PCAD wu Altium Designer. Opranmusanus
OTIepaIIMOHHOM cperbl B Tpaduyeckux penakropax cucreM PCAD u Altium Designer. Anroputm paboThl
¢ CAIIP cxemorexaunka POC. Anroputm paboter ¢ CAIIP xonctpykrtopa POC. Anroputm paboThl C
CAIIP texnonora POC. ®@opmar s3b1ka TEKCTOBOI'O OIMCAHUS IEKTpUdYecKoi cxeMbl B cuctemax PCAD
u Altium Designer. Ctpykrypa 6ubimoreunoro onucanus YI'O kommnonenta B cucreMax PCAD u Altium
Designer. Ctpykrypa 6ubimoreunoro onucanust KTO komnonenTa B cuctemax PCAD u Altium Designer.
Pabora ¢ OuGmmoreunbiMu kommnoHeHTamu B cuctemax PCAD um Altium Designer. OOuue cBeneHus,
nopsnok paborel. CTpykTypa omucaHusi KoHCTpyktuBa B cuctemMax PCAD wu Altium Designer.
ABTOoMarnueckas mpouenypa pasmenieHus B cucremax PCAD wum  Altium Designer. Ilpouemypbr
pa3MelieHysl ¥ ylydlieHus: pasMenieHus: komnoHeHtos Ha [II1. Pyunas m mHTepakTuBHas TpaccHpoBKa
coenuHeHuit B cucreMax PCAD wu Altium Designer. ABromarhyeckas Mpoleaypa TPaCCUPOBKH B
cuctemax PCAD u Altium Designer.

3.6 TeMbl KOHTPOJBHBIX PadOT

— Kontponsnass pabGora Nel. Bemonmnenue uyeptexeid kommoHeHToB POC  Paspabotka
anemeHTHOM 6a3bl 1. B cpene Altium Designer paspaborars YI'O u Tonmosornueckoe mocagoqyHoe MECTO
s koHneHcartopa K73-17 2.2mMxk® 63B (5%) 0XK0.461.104 TVY. BxmrouuTh pa3paboTKy B COCTaB
oubnnorexkn «YuebHnass O6ubnuoreka». 2. B cpeme Altium Designer paspaborars 4 cekuuu YI'O u
TOTOJIOTHYECKOE TOCaJ04Hoe MecTo s Mmukpocxembl KSII1ITY2 6K0.348.149 TVY. BxinouyuTth
pa3paboTKy B cocTaB Oubmmoreku «YueOnas Oubmmoreka». 3. B cpexge Altium Designer paspaborars
yIro u TOIOJIOTMUYECKOE [10Ca104HOE MECTO IS UHAYKTUBHOCTH EC24-150K
(www.platan.ru/pdf/ec148.pdf). Bxmounts pa3zpaboTky B cocTaB OMOIMOTEKH «YueOHas Oubmuorexa». 4.
B cpene Altium Designer paspaborars YI'O u Tomomnoruyeckoe nocagoqHoe Mecto ais pesuctopa C2-33
0.125Bt 1% QC400101.SU0005-89. Bxitounts pa3paboTKy B cocTaB OubOmmoreku «YueOHas
o6ubimoreka». 5. B cpene Altium Designer paspaborars YI'O u Tomnonorudeckoe nocagoqHoe MeCTo JIs
arona MBRS120T3 (www.onsemi.com/pub/Collateral/ MBRS120T3-D.pdf). Bkirounts pa3paboTky B
coctaB OubnmoTekn «YueOHass Oubnmoreka». 6. B cpene Altium Designer paspaborare YI'O u
TOIIOJIOTUYECKOE IOCaJOYHOE MECTO U1 KJIEMMHUKA X977T10
(www.chipindustry.ru/library/DOC000054719.pdf). Bkimtounts pa3paboTKy B cOCTaB OHOTUOTEKH
«Yuebnas oudbnuorekay. 7. B cpene Altium Designer paspa6orars YI'O u TOnmosornueckoe mocaaoqHoe
MeCTO Ui mThipeBoro pazbéma PLS-02 (www.platan.ru/pdf/ec278.pdf). BkmtounTs pa3paboTKy B cocTas
oubmmorexu «YdeOHas 6ubnmoreka». 8. B cpene Altium Designer pazpaborars YI'O u Tonosoruueckoe
nocajgoyHoe Mecto aiusi pazbéma nuraHus PWL-02M  (www.platan.ru/pdfiec275.pdf). Bxmrouuts
pa3paboTKy B cocTaB OmbOamoreku «YueOHas OuOmuoreka». 9. B cpeme Altium Designer pazpaborarb
YI'O wu Tomojoruyeckoe IMocagouyHoe Mecto s yun-pesucropa  RC 0805 103 J
(www.eximer.net/products/electron/passive_element/rezistors/chip/  import/import_1584.html?Page=1).
Bkiiounts pa3pabotky B coctaB Oubnmorekn «YueOHast OuOmmoreka». 10. B cpeme SolidWorks
pa3zpaboTath TpéxmepHylo Moaenb KoHaeHcatopa K73-17 2.2mMk® 63B (5%) 0X0.461.104 TYV.
Pa3paborky momkmrounts kak PCB3D monmens k coorBerctBytomemy YI'O. 11. B cpene SolidWorks
paspaborarb TpéxmepHyto Moaesb MUKpocxeMbl K133JIA6 6K0.348.086-01 TVY. Pa3paboTKy MOIKIIOUNTH
kak PCB3D monens k coorBercTBytomemy YI'O. 12. B cpene SolidWorks pa3paborars TpéxmepHyro
mozens uHAyKTUBHOCTH EC24-150K (www.platan.ru/pdf/ec148.pdf). Pa3paboTky mNOIKIIOUNTH Kak
PCB3D wmogens k coorBerctByromemMy YI'O. 13. B cpene SolidWorks paspaborars TpéxMepHyI0 MOIETh
mroma MBRS120T3 (www.onsemi.com/pub/Collateral/ MBRS120T3-D.pdf). Pa3paboTKy MOAKIIOUUTH
kak PCB3D momens k coorBerctByromemy YI'O. 14. B cpene SolidWorks pa3paborars TpéxmMepHYyrO
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Mozenb pasbéma nutanus PWL-02M (www.platan.ru/pdf/ec275.pdf). Pa3pabGotky noaxmouuTh Kak
PCB3D wmogens k coorBerctByromemMy YI'O. 15. B cpene SolidWorks paspaborats TpéxmepHyo Monenb
YUII-PE3UCTOPA RC 0805 103 J
(www.eximer.net/products/electron/passive_element/rezistors/chip/import/import_1584.html?Page=1).
Pa3pabotky nonkimounts kak PCB3D monens k coorBerctBytomemy YI'O.

— Konrponbsaas pabora Ne2. Obecrieuenue kayecTBa, HaA&KHOCTH M ontumuzanus POC 1.
«lopsyast cBA3b» MEXIY OTIENIbHBIMU YacTAMHU IMPOEKTA. 3arpy3uTh MPOEKT, BXOAALIMH B KOMIUIEKT
npumepoB Altium Designer: X:\Program Files\Altium Designer 6\Examples\References Designs\Ethernet
Nanoboard Add-On\. OTkpbITh 1Ba ITOKYMEHTa, BXomsiine B mpoekT: - phy.schdoc — snekrpuueckas
cxema; - phy.pcbdoc — nevarnas miara. a) HaiiTH B anekTpuueckoit cxeme kouaercarop C5 (Edit/Find
Text). Hcmonbs3ys moouep&€aHO TpU KOMaHAbI MEpeKpECTHBIX cchllok (koMaHabl Tools/Select PCB
Components; Tools/Cross Select Mode; Tools/Cross Probe), o6HapykuTh TpeMsi pazHbIMHU CIIOCOOaMU
MecTononokeHne konaeHcaropa C5 Ha nevatHoit miare. 6) Haiitu Ha neuarHoii muate konaencatop C4
(manens PCB). Ucnonb3yst moodep&nHo ABE KOMaHIbI MEpPEeKpECTHBIX CChUIOK (Komauabl Tools/Cross
Select Mode; Tools/Cross Probe), Bkinagka ECO Generation. Beikmtounts omiuio Push Component
Designator Changes to Annotation File. O6parnas cunxponun3saius. Komanma Design/Update Schematic.
Knonka Execute Changes. Y0enuTbcs, YTO Ha 3JEKTPUYECKOW CXeMe MO3MIMOHHOE O0O3HaYeHUE
mukpocxembl Ul n3menunocs Ha DD1. 2. CunxpoHH3anus 3I€KTpUYECKON CXEMbl U MEeYaTHOM IUIaThl.
CxonmpoBarb B cBO pabouyro nanky mpoekt X:\Program Files\Altium Designer 6\Examples\References
Designs\Ethernet Nanoboard Add-On\. KommpoBanue TpeOyercs, uTOOBI COyd4ailHO HE IOBPEIWTH
ucxonnelie (ainsl. 3arpy3uts npoekt PHY.PrjPCB. OTkpbITh 1Ba JOKyMEHTa, BXOASIIUE B MPOEKT: -
phy.schdoc — snekrpuueckas cxema; - phy.pcbdoc — meuarnas miara. a) mpsMasi CHHXpoHH3anus. Ha
JIEKTPUYECKOM CXeMe€ HaWTH W yganuth KonaeHcarop C3. VYcTaHOBUTH MOPSIOK  CIIEJOBAHUSA
MO3UIIMOHHBIX 0003HaueHuit DPU «cBepxy BHU3, ciieBa HampaBoy». Komanma Tools/Annotate Schematic.
Order of Processing = Down Then Across. [IpuHyauTesHO pacCTaBUTh MO3UIIMOHHBIE 0003HAYCHUS 110
HoBomy mnpaBwry. Komanga Tools/Force All Schematic. Ilpsmas cunxponmzamus. Komanna
Design/Update PCB. Knomka Execute Changes. YOemuThcsi, 4TO Ha IEYaTHOW IUIATE€ MPOHW3OILIH
u3MeHeHus: ynanéH koHueHcarop C3; M0-HOBOMY pacCTaBi€Hbl IMO3ULUOHHBIE O00O3HAYCHMS.
[Muknuaeckoe npumenenue komanabl Edit/Undo; Edit/Redo. 6) oOparnas cuaxponusanus. Ha medarHoii
miare HaWtu Mukpocxemy Ul. IlpucBouTh MHKpOCXeME HOBOE TNO3UIIMOHHOE oOo3HaueHue DDI.
COpocuTh ONIMIO BHECEHHsS W3MEHEHWi udepe3 Annotation-gaiin. Komanmga Pro-ject/Project Options.
Bknaagka ECO Generation. Beikarounts omiuro Push Component Designator Changes to Annotation File.
Oobparnast cuaxponusanus. Komanna Design/Update Schematic. Knonka Execute Changes. Yoenutscs,
YTO Ha DJIEKTPUUYECKOH CXeMe IMO3MIIMOHHOE o0o3HaueHne Mukpocxembl Ul mamenwmnock Ha DDI. 3.
Ha3nauenue mocagouHbix MecT 3iaeMeHTaM. CKonMpoBarh B CBOKW pabouyro mamky mpoekt X:\Program
Files\Altium Designer 6\Examples\References Designs\Videomultiplexer\. Komnmposanue Ttpebyercs,
4TOOBI CITy4aifHO HE MOBPEAUTH UCXOAHbIE (aitnbl. 3arpy3uth npoekt PCB_VideoMux.PrjPCB. OTKpbITH
TpH JOKyMeHTa, Bxozsmue B mpoekt: - PCB_DecoderA.schdoc — smekrpuueckas cxema kKaHajga A; -
PCB_DecoderA.schdoc — anekrpuyeckas cxema kanana B; - VideoMuxBoard.pcbdoc — newarnas mnara.
TpeOyeTcst 3aMeHUTH ToToIornYeckoe nocagounoe Mmecto QC49/SMD miist 1ByX KBapIeBbIX PE30HATOPOB
X1 u X2 na rononoruueckoe nocagouHoe Mmecto MCCTD. Ksapuesie pezonaropsl X1 u X2 HaxoasTcs
B DJIEKTPUYECKUX CXeMax KaHaja A M KaHana B, coorBercTBeHHO. Tomonmoruueckue mocagodyHble MecTa
HaXoIsATCA B MOAKIIOUEHHON K mpoekty Ombmmoreke PCB_Footprints.PcbLib. B pemakrope meuatHbIx
IUIaT YJalduTh Bce nevartHele mpoBogHMkH. Komanma Tools/Un-Route/All. Vnanute Bce HONMMIOHBI
(oxpannsie cmom). Komanma Tools/Polygon Pours/Shelve 86 Polygons. Haiitu u BbIACHIHTH
TOIOJIOTHYECKOE IMOCaJ0YHOE MECTO KBapueBoro peszonaropa X1. Illeauox mpaBoil KiaBHILIEH MbIIIH,
BbIOOp myHkTa Find Similar Objects. B nuanoroBom okne B crpoke Footprint BeiOpates Same. KHomnka
Apply. Y6enutscs B npasuibHocTH BhiOOpa. Knonka OK. B manenu PCB Inspector B crpoke Footprint
«BpYUYHYIO» HAIlMCaTh Ha3BaHME HOBOTO Tomojoruyeckoro mnocagoyHoro mecra MCCTD, mocne uero
HaxxaTb Ha Enter. 3akpbiTh nanens. CHATh Belgenenue. C nomoinbto komaH el Tools/Cross Select Mode
IIPOBEPUTH B3aMMHOE COOTBETCTBHE KBapILEBBIX PE30HATOpOB Ha cxeme U Ha muiare. 4. Ilpocmotp u
OOHOBJICHHE CBS3€H MEXIy DJIEMEHTaMU CXeMbl U IMe4yaTHOH ruiaThl. CKONMpOBaTh B CBOIO pabouyro
nanky npoekr X:\Program Files\Altium Designer 6\Examples\Signal Integrity\Differential Pair\.
KomupoBanue TtpeOyercs, 4ToOBl CiydallHO HE MOBPEOUTHh HCXOAHbIE (hailnbl. 3arpy3uTb MPOEKT
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DifferentialPair.PrjPCB. OtkpsiTh aBa JOKyMeHTa, BXomsmme B mpoekt: - DifferentialPair.schdoc —
anekrpuueckas cxema; - DifferentialPair.pcbdoc — neyarnas nnara. TpeOyercsi 3aMeHUTH JiBa pe3ucTopa
R3 u R7 na nBa xoHneHncaropa émkocthio 100 nd. YcmoBHble rpadguueckre 0003HAUCHUS KOHIEHCATOPOB
U HX TOIMOJIOTMYECKHE T0CAJ0UYHbIE MECTa HaxOoAATcs B cTaHgapTHoi Oubmmoreke Miscellaneous
Devices.IntLib. B penaktope cxem Haiitu u ygmanauth ABa pesuctopa R3 m R7. B manenu Libraries
noakmtounth Ombimorexy X:\Altium Designer\Library\Miscellaneous Devices.IntLib. B yka3zanHoi
oubnuoreke HaWTH KoHaeHcarop Cap Semi W pa3MecTUTh JBa SK3EMIUIIpa HAa MeECTe OBIBIINX
pesuctopoB. Ykazare no3urionHsie o6o3HadeHus C1 u C2. [TomcoenMHUTh KOHTAKThI KOHJIEHCATOPOB K
JIBYM TOPU30HTAJIbHBIM NMPOBOAHMKAM. B penakTope meyaTHbIX IJIaT HaWTH U yIaJUTh TOMOJOTHYECKUE
nocaiouHble Mecta pe3uctopoB R3 u R7. C nomomipto komanael Place/Component HaiiTu B 6ubmuoTexe
Miscellaneous Devices.IntLib Tononoruueckoe mocamounoe mecto C1206 mis koHAeHcaTopa. YKa3aTh
no3uoHHoe oOo3HaueHue Cl. PasmecTuTh Ba 3K3E€MILISIpPAa TOMOJIOIMYECKOrO IOCAJOYHOIO MeECTa
KOHJICHCATOpa COTIaCHO PUCYHKa, mpuBea¢HHOro Hike. C momombio koMmanabl Project/Component Links
BBITIOJIHUTH B3aUMOCBsI3b YI'O 1 nocagouHbIx MeCT. BbIAEINTE B JIEBOM M CPEAHEM CIIUCKE MTO3ULIMOHHBIE
o6o3Hauenuss Cl W HaxaTh Ha KHOMKY > IS TIEPEMEIICHUS B TIPaBbI CHUCOK. AHAJOTHYHO
CTPYNIHpOBaTh Mo3uIoHHbIe 0003HayeHus: C2. Knomnka Perform Update. B penakrope cxeM BBIITOTHUTD
npsmyto cuaxpoHu3anuio Design/Update. B nmanmoroBom okHe Haxarh Ha KHOTMKY Execute Changes.
Ecnu B pegakTope nedaTHsIX IUIAT MO-TIPEKHEMY OCTAJIOCH 3€JIEHOE BBIACIEHUE, TO CIENYET pa3BEPHYTh
Ha 180[] Tomosornueckue mocaaounbiec Mecta kKoHaencaropon. C momoinrsto koMaHael Tools/Cross Select
Mode npoBepuTh B3aMMHOE COOTBETCTBHE KOHJCHCATOPOB HAa CXeMe M Ha Iare. 5. DJIeMEeHTHI
kommyTtanuu. B cpene SolidWorks pazpaborars ceMeHCTBO TpEXMEpPHBIX MOjeNel KOMMYTAllMOHHBIX
neniectkoB (I'OCT 16840-78). CemeiicTBO JIETIECTKOB BBINOIHUTh KaK KOHPHUTYPUPYEMYIO JE€Tallb
SolidWorks ¢ wucnons3oBaHueM TaOIMIBI MapaMeTpoB. BHemHWil BUA JemecTka W ONpEeelsroline
TeOMETPUUYECKHIE pa3Mephl MPE/ICTaBICHB Ha pucyHKe. Pa3zpaborky monkimounts kak PCB3D monens k
cootBeTcTBytomeMy YI'O. 6. OcoOeHHOCTH TOMOJOTHYECKUX TPOEKTOB C  HCIOIb30BAaHUEM
MHOTOBBIBOIHBIX IIaHapHbIXx DPU. s cnpaBku. Fanout (paHayT) — KOPOTKUIT OTPE30K MPOBOTHHKA C
MEPEXOHBIM OTBEPCTHEM Ha KOHIIE, MPEeJHA3HAYCHHBIN A YIPOILEHUs aBTOMATUYECKON TPacCHpPOBKU
KOMITOHEHTOB C IJTAaHAPHBIMU BBIBOIAMU. AHAJIOTMUYEH TEpMUHY stringer (cTpuHrep). OObIMHO porpaMma
aBTOMATUYECKOW TPAaCCUPOBKH CaMOCTOSITEIbHO TEHEPHpPYeT CTPUHIEphbl IS BCEX IUIAHAPHBIX
KOHTaKTHBIX IJIOLIAJ0K Ha HAYaJIbHBIX 3Tamax TPACCUPOBKH, a MOCJIE €€ 3aBEpILEHUs ylaseT JHUILHUE
nepexoHbie oTBepcTusi. CKOIMPOBaTh B CBOKO padouyto manky mpoekt X:\Program Files\Altium Designer
6\Examples\PCB Auto-Routing\. Konposanue TpeOyercsi, 4TOOBI CIIy4ailHO HE TMOBPEIUTH HCXOIHBIC
¢aitnel. 3arpy3suts npoekt PCB Auto-Routing.PrjPCB. OTKpbITE JOKYMEHT, BXOAALIMH B HPOEKT
BOARD 3.PcbDoc. 3ameruMm, 9T0 Ha MEYaTHOW IUIaTe BCE MHUKPOCXEMBI C TUIAHAPHBIMHU BBIBOJAMHU.
TpeOyeTcst co31aTh CTPUHTEPHI B PyYHOM U B aBTOMAaTHYECKOM pEXHME, a 3aT€M MPOBECTH TPACCUPOBKY
nevyaTtHo! miuatsl. HaiiTu 1 BBLAETUTH MUKPOCXEMY C O3UIIMOHHBIM 00o3HaueHueM U4. Illenuok npaBoii
KJIaBHILEH MBIIIK U BEIOOp B KOHTEKCTHOM MeHI0 Component Actions/Fanout Component. B nuanorosom
okHe Fanout Options ocraButh Bce onuuu 0e3 uzmeHeHus. lccinenoBarh momyuyeHHbI pesynbrar. C
noMomslo koMauzasl Design/Rules n3MeHUTh NpaBuiia MPOEKTUPOBAHHS B OTHOIIEHUM TE€HEPaLUU
cTpuHrepoB. B gepeBe mnpoexktupoBaHus cieBa BblOparb Routing, 3arem Fanout Control, 3arem
Fanout Default. B npaBoii yactu nuanorosoro okHa B rpymnne Fanout Options M3MEHUTh HAaCTPOMKH:
Fanout Style = Inline Rows; Fanout Direction = In Only. Knonka Apply, 3atem kHonka OK. Haiitu u
BBIJICJIUTh MUKPOCXEMY C MO3UMIHOHHBIM o0o3HaueHMeM U10. M3 KOHTEKCTHOrO MEHIO NPUMEHUTh
komanay Component Actions/Fanout Component. VccnenoBaTh TOJYYeHHBIH peE3YabTaT, CPaBHUTH C
npenpiaymeid Mukpocxemoi. CHOBa M3MEHUTHh IPaBWJIa NPOEKTUPOBAHUS B OTHOLIEHMM TI'€HEpaluu
crpunrepoB. B rpymnme Fanout Options ycranosuts: - Fanout Style = Staggered Rows; - Fanout Direction
= Out Only. HaifTi ¥ BBIACINUTHE MUKPOCXEMY C TO3HIIMOHHBIM 0Oo3HaueHneM U94. 3 KOHTEKCTHOTO
MeHIO TpuMeHuTh KomaHay Component Actions/Fanout Component. HccnegoBarh MmomydeHHBIH
pe3yNbTaT, CPaBHUTHh C MPEABIAYIIMMH MHUKpOCXeMaMH. AHAJIOIMYHO MOMKHO HCCJENOBaTh JpYyrue
KoMOuHaIMM HacTtpoek B rpymme Fanout Options ¥ uUX pe3ylnbTaTUBHOCTh B OTHOIICHUU T€HEpaIiu
CTPUHICPOB. YCTaHOBHTH IIEPBOHAYAIILHBIC HACTPOWKHM T€HEepaIuu CTPHHTepoB 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 momomsto komanasl Auto Route/Fanout/All
BBIMIOJTHUTh aBTOMATUYECKYIO T€HEpaIMI0 CTPUHTEPOB IS BCEX OCTaBIIMXCA MUKpocxeM. C MoMOIIbIo
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komaHasl Auto Route/All BBIMOTHUTH aBTOMATHYECKYH) TPACCHPOBKY II€YaTHOW IUIAThl (Mporiece
JUINTENIbHBINA, 3aHUMAET HECKOJIBKO MHUHYT). YOEAMTBhCS, YTO IOCNe 3aBEpPLICHUs aBTOMATHUYECKON
TPACCUPOBKH HEKOTOphIE CTpHHrephl ucuesnu. 7. Pa3paborka mnepennmx mnaneneir POC. B cpene
SolidWorks BbimonHuTh nepeanioo nanens POC, npencraBieHHYI0 HIDKE B TPEX Mpoeknuid. Marepuan
NepeHEeN MaHenu — aJIOMHUHHEBBIA cruiaB AMi. ®usnueckne mnapaMmeTpbl 3TOr0 CIulaBa BHECTH B
penaktop marepuanoB SolidWorks, a 3arem HazHauuTh I paspabarbiBaeMoi JeTanu. MapKupoBaTh
Haanucu kpackoi UM, uépueni TY 29-02-859-78, mpudrtom 5 — IIp. 3 TOCT 26.020 — 80. Crocob
HaHeceHus Haamwucei B cpene SolidWorks paspaborars caMmoCTOATEIBHO.

3.7 Tembl 12a00paTOPHBIX PadOT

— Bremonaenune yeprexeit komnoneHToB POC B Solid Works (koHTpOnsHOE 3a1aH1E)

— CocraBnenne Texnuueckoro 3aganus (T3) Ha aBTOMaTHU3MPOBAHHOE MPOECKTHPOBaHHE OJIOKa
POC

— KomnonoBka u pa3paboTka obmiero Buia KoHCTpyKiuu POC

— IIpoexkruposanue nuuesoit naneau POC B SolidWorks

— TlpoexrupoBanue Hecymiein koncTpykiuu POC B SolidWorks

— 3HAKOMCTBO C CUCTEMOU aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS MIEUATHBIX TIJIaT

— Opranuzanus ¥ BeneHue oudmmorex DPD

— Co3pnanue yciaoBHBIX Tpadudeckux o6o3naueHui (YI'O) anekTpopano’ieMeHTOB

— IIpoekTupoBaHue AMEKTPUUECKUX CXEM

— Jleramu B SolidWorks

— Co6opku B SolidWorks

— Yeprexu B SolidWorks

— PucoBanue TpéxmepHbIx 3ckn30B B SolidWorks

— Maccussl anementoB B SolidWorks

— Hcnons30BaHME CTaHIAPTHBIX KPETIEXKHBIX KOMIOHEHTOB B Solid Works

— Pa3zpaboTka mocagouHbIX MECT Ha MEYATHOM IUIaTe JIsi MOHTa)Ka KOHCTPYKTHBHBIX 3JIEMEHTOB

— TloaroroBka kommnoHeHToB POC 115t KypcoBoi paboThI

— JluanoroBoe pazMelieHue IeKTPOPaAN03IEMEHTOB Ha MIeYaTHON T1aTe

— Py4Has u uHTepaKkTUBHAS TPACCHPOBKU MPOBOTHUKOB ITEYATHBIX TIIAT

— ABTOMarHuecKas TpacCHpPOBKA MPOBOJHUKOB MEUYATHBIX ILJIAT

— Ob6ecnieueHue Ka4yecTBa, HAAEKHOCTH U onTuMu3aIus POC

— H3yuenue cpeAcTB aBTOMATHU3WPOBAHHOTO OGOPMIICHHS KOHCTPYKTOPCKO-TEXHOJIOTHYECKOMN
JTOKYMECHTAIIHH

3.8 Bonpocel nupepeHPOBAHHOIO 3a4eTa

— Ha3oBute u oxapakrtepusyiTe OCHOBHBIE J3Tamnbl MpoektupoBanus POC mo cymectBy
pelaemMbixX 3a7a4. YTo mMOHMMAETCS MOJ ONTUMAJIBHBIM CHHTE30M ycTpoiicTBa? KakoBbl mpenmylinecTBa
KOMITBIOTEPHOTO MojenupoBanus? Ha3oBure u oxapakrepusyiTe JBa NOAXOAA K IPOEKTUPOBAHUIO
PaMO’IEKTPOHHBIX YCTPOMCTB. IlepeunciuTe OCHOBHBIE 3Tambl MojaeaupoBaHus. [laiite mnoHATHE
MaTeMaTU4YeCKOd Mojenu OOBeKTa M MojaenupoBaHus. Kakue TUIBI MaTeMaTHYeCKUX U (DU3MUECKUX
Mozenel Bol 3HaeTe? OXapaKTepu3yuTe poJib aITOPUTMUYECKUX MTPOIIECCOB B MPOIIECCE MOJECIUPOBAHMS.
Kakue cmocoObl CTpyKTypHOTO MoaenupoBaHusi Bbl 3Haere? [IpuBeaure HX CpaBHUTEIBHYIO
xapakrepuctuky. [IpuBeaure oOuryro cxemy mpoliecca CTPYKTYPHOTO MHpoekTupoBaHus. Kakue THIBI
3a/a4 pelalTcs Mpu CTPYKTypHOM MoaenupoBaHun? [lpusenure npumepsl. M3noxkuTe CyIIHOCTH
(GYHKIMOHATBHOTO MOJAEIUPOBAHUS M TEPEUUCINTEe OCHOBHBIE JOMYyIIEHUS NpU (YHKIMOHATHHOM
moznenupoBanud. B kakux makerax CAIIP Bo3moxHO (yHKIHOHaNIBHOE MonenupoBanue? Yro
MOHUMAETCA IO/ CXeMOTeXHUYeCcKuM MojaenupoBanrueM? COBOKYMHOCTh KAaKUX YpaBHEHHU 0Opasyer
MaTeMaTH4YeCcKyIo Moziesib 00bekTa? IlepeunciuTe OCHOBHBIE MTPOIETyphl (POPMHUPOBAHUS MAKPOMOJETICH.
N3006pa3ure 0000IMIEHHYIO TUIOBYIO CTPYKTYpY Makpomonenu. Pacckaxute o gopmax mpeacTaBIeHUS
MaKpoOMOJZI€JIEll B MpOrpaMMax CXEMOTEXHMUYECKOro mpoekTupoBaHus. HazoBute nenu pacuéra
CTaTU4YeCKux pexkuMoB. Ilepeunciute U oxapakTepuszyWTe OCHOBHBIE METOAbI MOJAEIUPOBAHUS
CTaTUYECKUX pekuMoB. Kakue Meronsl MojenupoBaHHs mojeidl Bam u3BecTHbI? UTo Takoe eneBas
¢byukuus? IlpuBenure npumepsl 1eneBblXx (QyHKIuA. UTO mNOHMMaeTcs TOA MapamMeTpudecKon
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ontumuzanueii? [IpuBenure kiaccuukanyio 3a1ad napaMeTpHUIeCKON ONTUMHU3AINH.

3.9 Tembl KypcOBBIX IPOEKTOB (pPador)

— Ha cepsepe xommbiotepHoii cetu kadenpsl KUTIP umeercsa 6onee 150 TeM MHIUBUYaIbHBIX
3aJaHUi JUUIs1 KypcOBOIl paboThl (3IEKTPOHHBIE OIMCAHUS CXEM DJIEKTPUYECKHUX NMpUHUUNHaIbHbIX POC),
KOTOpBIE €XETOAHO TOMONHAIOTCA W Momuduuupytorcs. [Ipu BeiOOpe TeMbl KypcoBOil paboThI
PEKOMEHYEeTCsl pyKOBOJICTBOBATbCS CIEIYIOLIMM: — TéMa KypcOBOW paOOThl 1OKHA OBITh aKTyaJbHOH,
TO €CTh 3aTparuBaTh IPOOJIEMBbI, BaXKHbIE ISl IPAKTUUECKOM NEATEIBHOCTH B HACTOSLIEE BpeMs; — HE
clieyeT BbIOMpaTh TEMY, CMBICI KOTOPOW CTYIEHTy HE TMOHSATEH, WIM €CId I[peAarnoiaraeMas
TPYIOEMKOCTb €€ pacKpbITUSl BBI3BIBAET COMHEHHUS B CBOMX CHJAX; — CJeIyeT H30erarb IIHUPOKHX
(GOpMYIMPOBOK TEMBI, TaK KaK 3TO MOXXET CJeJaTh 3aBeplIeHHE paboTbl HEBO3MOXHBIM, IOTOMY 4YTO
BpeMs Ha €€ BBIIIOJHEHUE U €€ pa3Mepbl OrPaHUUYEHBl;, — HYXKHO YOEAUTHCS, UTO JJIsi PACKPBITUS TEMBI
paboThl UMEIOTCSI HEOOXOIUMBIE MaTepHUalibl, JIsl YEro CJIeAyeT BBIIOIHUTH MPEIBAPUTENIbHBIA aHaIN3
JUTEPATypbl U IPYTUX NHPOPMALMOHHBIX UCTOUHUKOB 110 TEME PAOOTHI.

4 MeTonnuyeckue MaTepuaJbl
st obecrnieuenust mporecca O0y4eHUsT U PEIICHUs 3a1a4 OOyUYEeHHsI UCTIONB3YIOTCS CIETYIOIINE
MaTepuabl:
— METOJAWYECKHE MAaTepHalbl, OMPEACIAIONINE TIPOICAYPhl OICHUBAHUS 3HAHWH, YMCHUH,
HAaBBIKOB M (WJIM) OIBITa JCATEIILHOCTH, XapaKTEpHU3YIOMIMX J3Tambl (HOpMHUpPOBAHUS KOMIICTCHIIUH,
comtacHo 1. 12 pabodeii mporpaMMel.

4.1. OcHOBHas JUTEpaTypa

1. HudopmanoHHBIE TEXHOJIOTMHM MPOCKTUPOBAHUS PAJUOIICKTPOHHBIX CpEACTB: yueO.
nmocobue mis crya. Beichl. yuel. 3apeaenuit / FO.JI. Mypomues, /[.FO. Mypomues, 1.B. Topun u np. —
M.: U3narenbckuii neHTp «Akagemusi», 2010. - 384 c. (manuuue B 6ubnnorexe TYCVYP - 8 3k3.)

2. Kynpssues, E.M. OcHOBBI aBTOMaTH3UPOBAHHOTO MPOCKTUPOBAHMS: YI4COHUK sl By30B / E.
M. Kynpssues. - M.: Akagemus, 2011. - 304 c. (nannuue B 6ubnuoreke TYCVYP - 10 3k3.)

3. Pa3paboTka TeXHHUYECKOTO 3aJ]aHHsI U TEXHHUYECKUX NPEIIOKCHUN Ha npoektupoBanue POC:
VYuebHoe mocobue K KypcOBOMY M JIHUIUIOMHOMY mpoektupoBanuio / Kobpun FO. IL. - 2016. 83 c.
[DnexTponHbIii pecypc] - Pexum goctyna: https://edu.tusur.ru/publications/6567, cBOOOIHBIA.

4.2. lonosHUTEIbHAS IUTEPATypa

1. HudopmanyoHHbIE TEXHOJIOTUU MPOECKTUPOBAHUS PATHONIEKTPOHHBIX CpPEACTB: YdeOHOe
nocobue K KypcoBOMY M JUILIOMHOMY rnpoektupoBanuto / Koopun 0. I1. - 2016. 74 c. [DneKTpoHHBIN
pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/6566, cBOOOIHBIH.

2. VYBapoB A.C. P-CAD. IIpoektupoBaHrne 1 KOHCTPYHPOBAHUE IEKTPOHHBIX YCTPOUCTB. - M.:
«lopsuas nmunus-Tenexom», 2004. - 760 c. (nanuune B 6ubiuorexke TYCVYP - 42 5k3.)

3. Cremenko, B.b. P-CAD. TexHonorus mpoeKTHPOBaHMs MEYATHBIX IUIAT: Y4eOHOe mocodue
s By3oB / B. b. Cremenxo. - CII6.: BXB-IlerepOypr, 2005. - 711 c. (nanuuue B Oubnuoreke TYCVYP -
20 9K3.)

4. Pazpabotka u odopMIIEHHE KOHCTPYKTOPCKOH  JIOKyMEHTALMU  PaJHO3ICKTPOHHOM
anmmaparypbl: CrnpaBounuk / 3.T. PomansrueBa, A.K. NBanoBa, A.C. KymukoB u ap.; [lox pen. D.T.
PomanbrueBoii. — M.; Panno u cBs3b, 1989. — 448 c. (Hanmuuue B 6udnuorexke TYCVYP - 21 3k3.)

5. Pazesur B./l., [loranos }0.B., Kypymmn A.A. [IpoexrupoBanue CBY ycTpoiicTB ¢ MOMOIIBIO
Microwave Office. — M.: Conon-IIpecc, 2003. - 496 c. (nanuuue B 6udbmoreke TYCYP - 14 7k3.)

6. OcHOBBI TNPOEKTUPOBAHHUS AIICKTPOHHBIX CcpeACcTB: YueOHoe mocooue / KozmoB B. T,
UYepnupmmieB A. A., Koopur 1. II. - 2012. 149 c. [DOnexrpoHHbi pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/2783, cBOGOAHBIIA.

4.3. Obs13aTes1bHbIE Y4eOHO-MeTOAHYECKUE MOCOOH s
1. WudopmainmoHHbIlE TEXHOJOTHU NPOEKTUPOBAHHUS PAJAHOIICKTPOHHBIX CPEACTB: YueOHOe
mocoOue K KypcoBOMY U TUILIOMHOMY TipoektupoBanuto / Koopun IO. I1. - 2016. - 74 ¢. [DneKTpOHHBIH
pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/6566, cBOOOIHBIA.
2. ABTOMAaTHU3WPOBAaHHOE TPOSKTUPOBAHUE PAJUOIECKTPOHHBIX CPEICTB: MeToanyeckue
yKa3aHusl o camoctositenbHoi padore / Koopun 1O. I1. - 2017. 23 c. [DnekrpoHHsbIit pecypc] - Pexum
noctyna: https://edu.tusur.ru/publications/6621, cBOGOTHBEI.
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3. UWudpopmanmoHHBIE  TEXHOJOTMHM  TNPOCKTUPOBAHHS  PAIUOIICKTPOHHBIX  CPEICTB:
Mertoaunueckue yka3aHus 0 KypcOBOMY U JUIIIOMHOMY nipoekTupoBanuto / Koopus 1O. I1. - 2012. 140 c.
[DnexTponHbIii pecypc] - Pexum goctyna: https://edu.tusur.ru/publications/2615, cBOOOTHBIIA.

4. Altium Designer. SolidWorks. Yacte 1. Pa3paborka »s1emenTHOi 06a3pl: COOpHHK
MPAKTUYECKUX 33JaHUH MO MPOEeKTHUpoBaHHIO MedaTtHeIX y310B POC / Ozepkun 1. B. - 2012. 66 c.
[OnexrpoHHBIi pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/1556, cBOOOIHBIH.

5. Altium Designer. SolidWorks. Yacte 2. CxemorexHuuyeckoe mupoekTupoBanue: COOpHUK
NPAaKTUYECKUX 3aJaHUM MO MPOEKTUPOBaHUIO nedaTHbIX y310B POC / Ozepkun /. B. - 2012. 50 c.
[DnexTponnsIil pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/1554, cBoGOIHBI.

6. Altium Designer. SolidWorks. Yacte 3. Tomonoruueckoe mnpoekrtupoBanue: COOpHUK
MPaKTUYECKUX 3aJlaHUi TI0 MPOEKTUPOBaHMIO medyaTHbIX y3710B POC / Ozepkun /. B. - 2012. 95 c.
[DnexTpoHHBI pecype] - Pesxxum goctyna: https://edu.tusur.ru/publications/1558, cBoOOHBII.

7. 3HAKOMCTBO C CHUCTEMOH aBTOMATH3WPOBAHHOTO MpPOEKTHpoBaHUs medarHbix 1wiar P-CAD:
Metonuyeckue ykazaHusi K naboparopHoil pabore mo aucnuruinHe «HPOpMAMOHHBIE TEXHOJIOTHH
npoektupoBanusi POC» / Kobpun 0. II. - 2012. 28 c. [DnexTponHbiii pecypc] - Pexxum moctyma:
https://edu.tusur.ru/publications/2614, cBOOOAHBIIA.

8. Opranumszanus u BeaeHue 6ubnrorek paaunodneMeHToB B P-CAD: Mertonnueckue ykazaHus K
naboparopHoii pabore mo aucuuruiiHe «VHPOpPMAaLMOHHBIE TEXHOJOTMM MpoekTHpoBanus POCy» /
Koopun 10. II. - 2012, 31 c¢. [OnekrpoHHBIH pecypc] - Pexum  goctyma:
https://edu.tusur.ru/publications/2612, cBOOOTHBIIA.

9. Cosznmanue yclnoBHBIX rpaduyeckux o003HaYeHHH paanodnemenToB B P-CAD: Metoanyeckue
yKazaHus K jJaboparopHoil pabore mo mucturuinHe «MHPOpPMalMOHHBIE TEXHOJIOTHH MPOEKTHPOBAHUS
POC» / Kobpun 0. II. - 2012. 60 c. [DnexkrpoHHslii pecypc] - Pexum mgocryma:
https://edu.tusur.ru/publications/2611, cBOOOTHBII.

10. Pa3paGoTrka mocago4HbIX MECT AJI1 MOHTa)Ka KOHCTPYKTUBHBIX 3JIEMEHTOB Ha NI€UYaTHOU I1aTe
B P-CAD: Meroanueckue ykazaHus K JabopatopHoil pabore mo aucuumiuimHe «MHDOpManmoHHbe
texHonoruu npoektuposanust POCy» / Kobpun 0. I1. - 2012. 83 c. [OnekrponHsblil pecypc] - Pexum
nocryma: https://edu.tusur.ru/publications/2610, cBOOOTHEIA.

11. ®opmupoBanue komrnoneHToB POC ¢ momomipto aucnerdepa 6udimorek P-CAD Library
Executive: Meroanuecknue ykazaHusi K jaboparopHoil pabore mo aucuuruinHe «MH(bopManroHHbIe
texHonoruu npoektuposanust POCy» / Kobpun 0. I1. - 2012. 35 c. [OnekrponHsblil pecypc] - Pexum
nocryma: https://edu.tusur.ru/publications/2609, cBOOOIHBEIIA.

12. Co3manue onekTpuueckux cxeM rpaduueckum  pemakropom P-CAD  Schematic:
Metonnyeckne ykazaHusi K JaboparopHoil pabore mo aucnuiuinHe «HQOpMAIMOHHBIE TEXHOJIOTHH
npoektupoBanus POC» / Kobpun HO. II. - 2012. 46 c. [DnekrpoHHbIi pecypc| - Pexxum pocrtyma:
https://edu.tusur.ru/publications/2608, cBoGoIHBIiA.

13. JluanoroBoe pa3meleHue 3iekrpopannodnemMeHToB B P-CAD: Meroauueckue yka3zaHUs K
naboparopHoil pabore mo nucuuiuinHe «/HpOpMaIMOHHBIE TEXHONOTHMHM MpoekTupoBaHus POCy /
Ko6pun 1O0. II. - 2012. 48 c. [OnekrpoHnslii pecypc] - Pexum  gocryma:
https://edu.tusur.ru/publications/2607, cBOOOAHBIA.

14. Pyynas ¥ UWHTEpaKTHBHAs TPAacCUPOBKM IPOBOIHUKOB rmedaTHbiXx miuar B P-CAD:
MeTtoauveckue ykasaHus K JraboparopHod pabore mo nuctmiuinHe «HGOpMaMOHHBIE TEXHOIOTHUHU
npoektupoBanus POC» / Kobpun HO. II. - 2012. 51 c. [DnekrpoHHbIii pecypc] - Pexxum pocrtyma:
https://edu.tusur.ru/publications/2606, cBOOOTHBIH.

15. ABromMaTrHnueckasi TpacCHpOBKa MNpPOBOAHMKOB medaTHbix miaT B P-CAD: Meronuueckue
yKa3zaHus K jgaboparopHoil pabore mo aucuuruinHe «HpopMaIoHHBIE TEXHOIOTHH MPOESKTHUPOBAHUS
POC» / Kobpun IO. II. - 2012. 36 c. [DnekrpoHHbIi pecypc] - Pexum pocryma:
https://edu.tusur.ru/publications/2605, cBOOOTHBIH.

16. OcHOBBI SProHOMHUKHM W JU3aiiHA PAJMOIICKTPOHHBIX CPEACTB OBITOBOTO Ha3HAYCHUS:
Yyeonoe mocobue / KonmakoB A. K. - 2012. 200 c. [DaexrponHbld pecypc] - Pexxum poctyma:
https://edu.tusur.ru/publications/1112, cBOOOIHBIA.

17. Pacder TONIIMHBI BIAro3aliUTHBIX MOKPHITHH Aetaneii POC: Metoaudeckoe mocobue s
BBINTOJTHEHH npakTudeckoro 3anstus / KonmgakoB A. K. - 2012. 11 c. [DnekrponHslit pecypc] - Pexxum
nocryma: https://edu.tusur.ru/publications/1040, cBo6OAHBII.
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18. Pacyer coOctBeHHOW dYacTOTHl me4darHoro y3iaa POC: Mertoguueckoe mocodue st
BBINOJIHEHU TpakThHueckoro 3anatus / KonnakoB A. K. - 2012. 4 c¢. [Dnexkrponnslii pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/1043, cBOOOIHBIIA.

19. Bribop u pacuer cuctembl amoptuzauuu Oinoka POC: Meroauueckoe mocoOue it
BBINOJIHEHU npakTudeckoro 3aHatus / KonnmakoB A. K. - 2012. 11 c. [DnexTponHslil pecype] - Pexxum
nocryma: https://edu.tusur.ru/publications/1045, cBOOOIHBIA.

20. Pacuér TtermoBoro pexuma Omoka POC : Metoauueckoe mnocoOue sl BBIOJHEHUS
npaktaueckoro 3anstus / KonmakoB A. K. - 2012. 8 c. [DnekrponHsiii pecypc] - Pexxum nocryma:
https://edu.tusur.ru/publications/1044, cBOOOTHBIN.

21. OmpeneneHue Maccora0apuTHBIX IOKaszarene KoHcTpykuuu Onmoka POC: Meroauueckoe
rmocobwue /IS BHITTOJIHeHHsI TipakTHaeckoro 3aHaTus / Konnakos A. K. - 2012. 6 c¢. [DnexkTpoHHBIN pecypc]
- Pexxum noctyna: https://edu.tusur.ru/publications/1046, cBOOOTHBIA.

22. XynoXEeCTBEHHO — KOHCTPYKTOpCKas pa3paboTKa JIMIEBOW IMaHEIH PaguodIeKTPOHHOTO
ycTpoiicTBa: MeTonndyeckoe nocoOue Mo BEINMOTHEHHIO NpakTryeckoro 3ausaTus / Konnakos A. K. - 20009.
19 c. [DnexTponnslii pecypc] - Pesxxum moctyma: https://edu.tusur.ru/publications/1175, cBOOOIHBIIA.

23. OcHOBBI AM3aiiHa U KOMIIO3UINH B TexHUKe: YueOHoe mocodbue / Konmakos A. K. - 2012. 97
c. [DnexTponnsIil pecypc] - Pexxum gocryna: https://edu.tusur.ru/publications/1270, cBOOOTHBIA.

24. Marepuansl ISl pacdeToB cucteMbl amoptu3aiuu POC: YuebHo-MeToquueckoe mocodue s
CTYIEHTOB HamnpaBieHus «KoHCcTpynpoBaHHe U TEXHOJIOTHS 3JIEKTPOHHBIX cpeacTBy / UepHbimieB A. A. -
2014. 33 c. [DnexTpoHHbIH pecype] - Pesxxum gocrtyma: https://edu.tusur.ru/publications/3927, cBOOOTHBI.

25. OCHOBBI KOMITBIOTEPHOTO MPOEKTUPOBAHUS U MOJAEIUPOBAHUS PATUOIIECKTPOHHBIX CPEICTB:
YuebOHo-meToauaeckoe nocooue / Kpaceko A. C. - 2012. 64 c. [DnekrponHsIil pecypc] - Pexxum mpocryma:
https://edu.tusur.ru/publications/1030, cBOOOTHBIH.

26. OCHOBBI KOMITBIOTEPHOTO MPOEKTHPOBAHUS U MOJICIMPOBAHUS PATUOIIECKTPOHHBIX CPEICTB:
Y4eOHO-MeTOAMYECKOE TMMOocoOMe Il CTYIEHTOB TpPU BBINOJIHEHWH 3aJaHUN 10 MpakTHKE U
naboparopueiM padoram / Tucnenko B. U. - 2016. 23 c. [DnexTponHsbIi pecypc] - Pexxum moctyma:
https://edu.tusur.ru/publications/6547, cBOOOIHBIH.

4.4. ba3pl JaHHBIX, HH(POPMALMOHHO CIPABOYHbIE U MOUCKOBbIE CHCTEMbI

1. https://www.yandex.ru/ - 3To nouckoBasi HpoOpMaIHMOHHAs cucteMa B MHTepHETE ¢ yuéToM
pycckoil MOp(}oI0Tul ¥ BO3MOKHOCTBIO PETHOHAIIBHOIO YTOUHEHHUS.

2. https://www.google.ru/ - 310 mepBas TO MOMYISIPHOCTH KPYIHEWIIAsh MYJIbTHI3bIYHAS
nouckosasi cuctema MutepHera, npuHauiexamas kopnopauuu Google Inc., 3anumaromas 6onee 60 %
MHPOBOT'O PbIHKA.

3. Hayuynas onexrponnas OubOmuorexka eLIBRARY.RU — kpynmHeWmuid  poCcCHMCKUIN
MH(POPMALMOHHBIA TOpTal B OOJACTH HAyKH, TEXHOJIOTMH, MEIUIMHBI U OOpa30BaHUs, COMACpPIKAIIUI
pedeparbl U TmonHble TeKCThl Oomee 18 MiH HayuHblx crareii u  myonukanuii.  URL:
http://elibrary.ru/defaultx.asp? (mocTyn cBOOOIHBI).

4. DnextpoHHas Oubianoreka «Jlanb» Pecypc BkitouaeT B ceOsi IEKTPOHHbIE BEPCUM KHUT I10
MaTeMaruke, (U3MKe, WHKEHEPHBIM HayKaM, SKOHOMHUKE M MEHEIKMEHTY, NpaBy U IOPUCHPYACHLUU.
URL: http://e.lanbook.com/ (1ocTymn cBOOOIHBIH).

5. CHIPINFO - xpynHeWmmii cripaBOYHUK 1O WMIOPTHBIM M OTEUECTBEHHBIM DJIEKTPOHHBIM
KOMIOHEeHTaM, W pamuonetainsMm. [B Harepuere] 2016 1. URL: http://www.chipinfo.ru/ (moctyn
CBOOOTHBIIA).

6. '"Ilmaran" — >1IeKTpPOHHbIE KOMIIOHEHTHl M W3MepuTenbHas TexHuka. [B Uutepuere] 2016 1.
URL: http://www.platan.ru/ (1ocTym cBOOOTHBIIN).

7. "TIpomanexkTpoHHKa" — MOCTAaBKU JEKTPOHHBIX KoMIOHEHTOB. [B MHTepuete] 2016 . URL:
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