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

Hanpagsnennocts (mpoduis): [IpoekTHpoBaHue M TEXHOJOTHS PAIHO3JIEKTPOHHBIX CPeICTB

dopma 0OyueHUS: OUHAast

®dakynbreT: PK®, PaninokoHcTPyKTOPCKUi GaKkyabTeT

Kadenpa: KUITP, Kadenpa koHCTpyHpOBaHHS U MPOU3BOACTBA PAAN0ANNAPATYPHI

Kypc: 4

Cemectp: 7, 8

VYueOnsii 1an Habopa 2015 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
(xypcoBoii mpoekT / KypcoBas paboTa)
4 | Bcero aymuTOpHBIX 3aHATHI 84 35 119 4acoB
5 | U3 HuX B HHTEpaKTUBHOU popme 16 6 22 4acoB
6 | CamocTtosTenbHas pabora 24 37 61 4acoB
7 | Bcero (0e3 sx3ameHa) 108 72 180 4acoB
8 | IloaroroBka u cada SK3aMeHa 36 36 4acoB
9 | OO6mras TPyTOEMKOCTb 108 108 216 4acoB
3.0 3.0 6.0 3.E

JuddepeHnpoBaHHbIi 3a4eT: 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,'_lpr
npotokos Ne 2 ot « 30 » 3 2017 1|
JINCT COTJIACOBAHMH

Pabouass mporpamma cocTaBieHa C Yy4eToM TpeOoBaHUN (henepabHOrO TOCYJapCTBEHHOIO
oOpasoBarepHOTO cTaHmapra Bbicmiero obOpazoBanus (PI'OC BO) mo HampaBieHHUIO TOATOTOBKH
(cneunanbHocTH) 11.03.03 KoHCTpyHnpoBaHHME UM TEXHOJIOTHUS AIEKTPOHHBIX CPEICTB, YTBEPKACHHOIO 12
HOs10pst 2015 roma, paccMoTpeHa U yTBEpIKIeHA Ha 3acenannu kadeapsl kadeapsl «3» Hosa0ps 2016 roxa,
npotokois Ne 6/2016.

Pazpaborunku:
norneHt kad. KUITP 1O. T1. Kobpun

3aBenyromuii odecreunBaroen kag.
KUIIP B. M. Kapabaun

PaGouas nporpamma corsacoBana ¢ GpakylibTeToM, NPOPUINPYIOLIEH U BBITyCKatoOIIel kagenpamu
HarpaBJIeHUs IOATOTOBKH (CHEIMATBHOCTH).

Jexan PKO . B. O3epkun

3aBeAyromuid BRITYCKAIOIICH Kad.

KUITP B. M. Kapaban
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
dopmupoBanre  NMPO(HECCHOHATBHBIX  KOMIICTCHIIMH,  CBSI3aHHBIX C  HCIOJIB30BaHHEM
TEOPETUYCCKUX 3HAHWA W TPAKTHYCCKUX HABBIKOB BIAJCHHS COBPEMCHHBIMU HH(POPMAIIHOHHBIMH
texHonorusimu (MT) B obmacTy aBTOMAaTU3MPOBAHHOTO MPOEKTUPOBAHUS U TEXHOJOTHH MPOM3BOJICTBA
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,
MO3BOJIAIOMINX 00ecrneunBarh 3(P(HEKTUBHOCTh U KAYECTBO MIPOSKTUPYEMOI annapaTypbl

— OCBOCHHE MPHUHIUIIOB (OpMUPOBAHUS HHGPOPMAIIMOHHBIX MOJENECH BIHMSHUS BHEIIHUX U
BHYTPEHHUX J1eCTa0MIM3UPYIOMHX (hakTOpoB, AeicTBytommx Ha POC B TeueHHe KM3HEHHOTO IUKIIA, C
LEJIBI0 apIYMEHTUPOBAHHOTO aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS UX KOHCTPYKIUI

— (opmupoBaHre y CTYICHTOB NPAKTUYECKHUX HABBHIKOB BEJCHUS aABTOMATU3UPOBAHHOIO
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
CIIPaBOYHOM TOKYMEHTALNN.

2. MecTo mucuuiuiaabl B cTpykrype OITIOIT

Hucnunnuna «ABtomarusupoBanHoe mnpoekrtupoBanue POCy» (b1.5.18) orHocurcs k 6Gioky 1
(6azoBas yacThb).

[IpenmecTByronmMy  AUCHUILUIMHAMY, (DOPMUPYIOLIIUMH  HauyajbHblE 3HAHMS,  SBISIIOTCS
clenyomue JUCHUIUIMHBL: OCHOBBI KOHCTPYMPOBaHUS IEKTPOHHBIX cpeAcTB, lloaroroBka k crnade u
clada TOCYIapCTBEHHOIo 73k3ameHa, l[lpepauruiomuas npaxtuka, IIpenmumnomusii kype, CAIIP u
texHonorusst CBY  ycrpoiictB, TeopeTMueckue OCHOBBI KOHCTPYMpPOBaHUS U HAAEKHOCTH
PaIUOdIIEKTPOHHBIX CPEICTB, TEOpEeTHYECKHUE OCHOBBI 3JIEKTPOTEXHUKH, TE€XHOJIOTHsS IPOU3BOACTBA
ANIEKTPOHHBIX CPENCTB, 3allUTa BBIMTYCKHOM KBaIM(PUKAMOHHOW paboThl, BKJIIOYAs IOATOTOBKY K
MpoLeAype 3alluThl W Mpolenypy 3amuThl, MHxeHnepHas u xommbtorepHas rpaduka, MHpopmaruka,
OCHOBBI KOHCTPYMPOBaHHUSI IEKTPOHHBIX cpeAcTB, [loAroToBka K crade M caada IrocCylapCTBEHHOIO
sk3ameHa, [Ipennunnomuas npakrtuka, [Ipenaumnomusiii kype, CAIIP u texnonorus CBY ycTpoicTs,
Teopernyeckre OCHOBBI KOHCTPYUPOBAHUS U HAAEKHOCTH PaJUOdIEKTPOHHBIX CPEACTB, TeopeTnueckue
OCHOBBI JJIEKTPOTEXHUKH, TE€XHOIOTHs MPOU3BOACTBA DJICKTPOHHBIX CPEACTB.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

IIporecc n3yyeHns: TMCUUIUIMHBI HAapaBieH Ha (YOPMHUPOBAHNE CIECAYIOIINX KOMITCTCHITHIH:

— TIIK-7 cmocoGHOCTRIO pa3padarbiBaTh TMPOCKTHYID M TEXHUYECKYIO JOKYMEHTAIHIO,
0(hOpMIISITh 3aKOHYEHHBIE IPOSKTHO-KOHCTPYKTOPCKUE PaOOTHI;

— IIK-8 roTOBHOCTBIO OCYIIECTBIATH KOHTPOJIb COOTBETCTBHS Pa3palbaThIBa€MbIX MPOEKTOB U
TEXHHUYECKOW JIOKYMEHTAIlMd CTaHAapraM, TEXHUYECKUM YCIOBUSM M JAPYT'MM HOPMATHBHBIM
JTOKyMEHTaM;

B pesynbrarte nzydeHus TUCIUILTHHBI CTYIEHT JOJDKEH:

— 3HaTh OCHOBBI aBTOMATH3aLUH NPOCKTHO-KOHCTPYKTOPCKOM JESTEIbHOCTH, MaTeMAaTHYEeCKUE
MozieH OOBEKTOB INPOEKTUPOBAHHS, METOABl PEIICHHS MPOEKTHBIX 3axad Meroabl 3ammrtel POC ot
pa3HOO0Opa3HbIX BHEUIHUX M BHYTPEHHHUX JECTaOMIM3UPYIOMMX (aKTOPOB (KIMMATUYECKUX, TEIJIOBBIX,
MEXaHUYECKUX U JIp.) IPU UX SKCIUTyaTalliH, TPAHCIIOPTUPOBAHUN M XPAHEHUH KOHCTPYKTHUBHBIE MEPBHI
NOBBILIICHUS HAIAEKHOCTH MIMpoKoro kimacca POC mpu pecTtaOMiImM3MpyrOUIMX BO3JCHCTBHSIX METOJBI
MaTeMaTHYEeCKOTO MOJCIIMPOBAHUS AIEKTPUUECKUX, TEIIOBBIX U MEXaHUUECKUX mpoueccoB B POC [

— yYMeThb TPOCKTHPOBATh C TOMOIIHI0 KOMITBIOTEpAa KOHCTPYKIIMH AHAJIOTOBBIX M IU(PPOBBIX
YCTPOWMCTB Ha OCHOBE JAHHBIX 00 HMX (YHKIIMOHAJIHHOM HAa3HAUCHHH, DJICKTPHYCCKHX Napamerpax |
YCIOBHSAX OKCIUTyaTallMM WCIIOJNIb30BaTh MAaTeMaTHYeCKHe MOIEIHM W METONbl Ui PelICHUsS
npodeccuoHaNbHBIX 3a/1a4 aBTOMAaTU3UPOBAaHHON pa3pabOTKN KOHCTPYKLUH M TEXHOJIOTHIA IEKTPOHHBIX
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CpCACTB MPEACTABIATL TCXHUYCCKUEC PCHICHUA C HCIIOJIB30BAHUCM CPCIACTB KOMHI)IOTepHOfI rpa(bmq/l n
reOMETPUUYECKOIO0 MOAenupoBaHus wucnonbp3oBarb cra”aaprsl ECKJ[ u  apyryro  HOpMaTuBHO-
TEXHUYECKYI0 JIOKYMEHTALMI0 B IPOEKTHOW JIEATENBHOCTH pa3pabaTbiBaTb KOHCTPYKTOPCKO-
TCXHOJIOTMYCCKYIO JOKYMCHTAIIUIO C TIOMOIIBIO I/IH(bOpMaI_II/IOHHBIX TCXHOJIOT Hﬁ, INPUMCHATb MAIlIMHHBIC
METO/IbI pacyéTa NapamMeTpPOB AIEMEHTOB U YCTPOKCTB

- BJIaA€Tb COBPCMCHHBIMHU allllapaTHBIMKU W MPOrpaMMHBIMU CPCACTBAMU aABTOMATHU3allUU
pa3pabOTKM KOHCTPYKLUUH W TEXHOJIOTUH TPOU3BOJACTBA AJIEKTPOHHBIX CPEACTB COBPEMEHHBIMU
MMporpaMMHBIMHU CPEACTBAMHU IIOATOTOBKHU KOHCprKTOpCKO-TGXHOJ’IOFI/I‘IGCKOI\/'I JOKYMCHTalNN

4. O0beM TUCHUIUIMHBI U BUbI Y4€OHOI padoThl
OO6mast TPyAOEMKOCTh IUCIMIUIMHBI COCTaBisieT 6.0 3a4eTHBIX EIUHUIBI W TPEACTaBIcHA B
Tabmuue 4.1.
Tabnuna 4.1 — TpygoeMKOCTh TUCIIUTUTMHBI

Bunpl yueOHOI 1esITeIbHOCTH Bcero gacos CeMecTpsl
7 cemecTp 8 cemecTp

AyauTopHBIE 3aHATHS (BCETO) 119 84 35
Jlexnun 22 12 10
JlaGopatopHbie paboThHI 92 72 20
Kontposne camocTosTenbHOM paboTh! (KypcoBOn ) 5
MIPOEKT / KypcoBasi paboTa)
W3 HUX B MHTEpaKTUBHOM popme 22 16 6
CamocTosiTenpHas pabota (Bcero) 61 24 37
OdopMiIeHHE OTYETOB IO JTAOOPATOPHBIM 51 19 32
paboram
[TpopaboTka NTEKIIMOHHOTO MaTepHraa 10 5 5
Bcero (6e3 sk3amena) 180 108 72
IToaroroBka u ciaya dK3aMeHa 36 36
OO11as TPYI0EMKOCTb 4 216 108 108
3auerHble EauHuIb 6.0 3.0 3.0

5. Conep:kanue TUCUMILIHHBI

5.1. Pa3nesnsl AUCHUILIMHEBI 1 BUJALI 3aHATHI
Paznenbl AMCHUIUIMHBI U BUJBI 3aHATUN TTPUBEACHBI B Ta0uIe S.1.
Tabnuua 5.1 — Pasgens! IUCHUAIIIMHGBL U BUIBLI 3aHATHI

o 8 g
= _ Q
= s © =
< | B, & ¢ 85 i3
= g2 g& S S 2 0k
Ha3Banus pa3nenoB AMCHUIUINHBI 2 &3 58 2 o 9 £ =
O 2= o o & (S g
= o' & o o o 3} 2 B
S S 2 | 28 2
> © =
= S < S}
7 cemecTp
1 Beeneuue 2 0 1 0 I1K-7, TIK-8
2 OCHOBHBIC TTPUHIIAITEI K METOIOJIOTHS 4 0 1 0 I1K-7, TIK-8
npumeHenusa UT npu npoekrupoBaHuu
POC
3 UT nHa pa3nuuHbIX 3Tanax 2 4 2 0 8 [1K-7, TIK-8
npoektuposanus POC
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4 ABTOMaTHU3MPOBAHHOE MPOCKTUPOBAHHE 2 42 9 0 53 |IIK-7,IIK-8
KOHCTPYKIIUN U TEXHOJIOTUYECKUX
npoueccoB POC
5 UT npoexTrpoBaHus aeranei u cOopok 2 26 11 0 39 |IIK-7,IIK-8
koHCcTpykuii POC ¢ momonisto CAITP
Hroro 3a cemecTp 12 72 24 0 108
8 cemecTp
6 [IpoexTupoBaHME MIEUATHBIX y3JIOB C 4 8 14 5 26 |TIK-7, TIK-8
nomouipro UT
7 ObecrieueHHE KaueCcTBa, HAIEKHOCTH B 4 4 14 22 |IIK-7,IIK-8
ornrumuzanusa POC
8 OdopmiIeHHE KOHCTPYKTOPCKOM 2 8 9 19 |[IK-7, TIK-8
JokymeHTanuu ¢ nomouisto CAIIP
Hroro 3a cemecTp 10 20 37 72
Htoro 22 92 61 180
5.2. Conepxanue pa3ieioB JMCUUILUIAHBI (110 JEKIMSIM)
ConeprxaHue pa3nenoB TUCIUILINH (10 JISKIHSIM) TPUBEIEHO B Tabnue 5.2.
Tabnuua 5.2 - CopepxaHue pa3aenoB IUCHUIUIMH (TI0 JEKIHIM)
3 =
g 5 =
Conepskanue pas/esioB JUCIHUIUTUHEL 10 | 2 > O
HasBaHus paszienon Aep pasi et 3 &5
JEKIUAM o S =
S o =
a e 2
~ S
7 cemectp
1 Beenenue ConeprkaHue U 33a4M Kypca, 2 | IIK-7,TIK-8
PEKOMEHAIMH T10 €T0 U3YUEHHUIO.
WNudopmanmonnsie texnonoruu (UT) B
npo¢eCCUOHANIBHON eI TeIbHOCTH
HWH)XeHepa-nipoekTuposmka POC.
TepMuHBI U TOHSATHS, UCTIONB3yEMbIE TIPU
UT npoextupoBanuu POC
Hroro
2 OcHOBHbBIE IPUHLIUIIBI U Opranu3zanus npoexkrtuposanus POC ¢ [1K-7, T1IK-8
Meropoaorus npuMmenenus UT npu noMmotbo UT.CUcTeMHBIN ITOAXO K
npoektupoBanuu POC npoektupoBanuto POC ¢
UCTIOJIb30BaHHEM MH(POPMALMOHHBIX
texHonoruit. Uudopmanmonnsie CALS—
TexHosoruu nogaepxku POC Ha Bcex
sTanax )u3HeHHoro nukia. Craauu
pa3pabOoTKu KOHCTPYKTOPCKOM
JOKYMEHTAIIMH [IPHU IPOSKTUPOBAHUHU C
nomouipro UT
Hroro
3 UT Ha pa3nuuHbIX dTanax Knaccudukanus 3a1a4 npoeKTHpOBaHUS, I1K-7, I1IK-8
npoektupoBanusi POC ux popmanuzanusa. Marematuueckue
mozenu (MM) POC. Dransl pa3BUTHS U
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KpaTKasi XapaKTepUCTHKA COBPEMEHHOTO
cocrosinust CAIIP pannosneKTpoHHBIX
CPEICTB, CUCTEM U KOMILIEKCOB.
KommuiekcHble HHTEIIEKTYyaIbHbIE
(uarerpupoBannbie) CAIIP.
CneunanuzupoBanusie CAIIP mis
CO3/IaHHUs CXEM DJIEKTPHUUECKHUX
MPUHUUITNAIIBHBIX, MOJIEIMPOBAHUS UX
paboThl, IPOEKTUPOBAHUS TIEUATHBIX
14T, pa3MeleHus UPpPoBOit
EKTPUUECKON CXEMBI B YCTPOMCTBAX
TUIMC. IlepcnekTUBbI pa3BUTHS
aBTOMAaTU3UPOBAHHOIO IPOEKTHPOBAHUS.

Hrtoro

4 ABTOMaTU3MPOBAHHOE
MPOEKTUPOBAHUE KOHCTPYKLIUN U
TEeXHOJOoTHuYecKkux nporecco POC

Ponps UT B npouecce coznanust POC.
VYpoBHM IIPOEKTUPOBAHUS — CUCTEMHBIH,
(YHKIIMOHATBHBIA, KOHCTPYKTOPCKHUH,
TEXHOJIOTMYECKHUN. TUIIOBBIE IPOEKTHBIE
npoueaypsl npu npoexkruposanuu POC.
O0001mEHHAs METOJMKA TPOESKTUPOBAHUS
POC ¢ npumenenuem UT.
HNudopmanmonHas Mozieib MpoeKTa, 0a3pl
nanHbix (B1), cuctemsl ynpasieHus
6a3amu nansbix (CYB]),
pactipenenéunbie bJl. CpaBHUTENBHBIN
0030p OCHOBHBIX XapaKTEPHUCTUK
Pa3IUYHBIX TUIIOB COBPEMEHHBIX
TEXHUUYECKUX cpeAcTB. KoHnenuus
aBTOMAaTU3UPOBAHHOIO paboyero Mecta
(APM) mpoekruposiuka POC Ha 6aze
[IK. 3agaun ynpaBieHUs] 1 ONTUMHU3ALINH,
METOABI UX PEIICHUS.

Hrtoro

I1K-7, I1IK-8

5 UT npoexTupoBaHus ACTAIEH U
coopok koucTpykmuit POC ¢
nomoiusto CAIIP

Knaccudukanus 3a1au npoeKTUpOBaHUs,
ux popmanuzanusa. Marematuueckue
mozenu (MM) POC. Dransl pa3BUTHs U
KpaTKasi XapaKTepUCTHKa COBPEMEHHOIO
coctostHus CAIIP paaroaneKTpoHHBIX
CPEICTB, CUCTEM U KOMILIEKCOB.
KoMmnekcHble HHTEIIIEKTYalbHbIE
(uarerpuposannbie) CAIIP.
CneunanuzupoBanusie CAIIP nis
CO3JIaHMs CXEM DJIEKTPHUECKUX
IIPUHLUIIAAIIBHBIX, MOIEIUPOBAHUS X
paboThl, IPOSKTUPOBAHUS MEYATHBIX
IUIaT, pa3MeneHus: HUPpoBOit
AIEKTPUYECKOM CXEMBI B YCTPOMCTBAX
TUIMC. IlepcnekTUBbl pa3BUTUS
aBTOMATH3UPOBAHHOI'O IPOEKTHPOBAHUS.

HUrtoro

TK-7, TIK-8

Hroro 3a cemecTp

12
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8 cemectp

6 [IpoexTupoBaHE MEUATHBIX Y3JIOB C
nomomso UT

Oco0eHHOCTH IPOSKTHPOBAHUS
MEYaTHBIX Y3JI0B ¢ momoibio UT.
Bo3moxHOCTH 11 0COOEHHOCTH
unTepdeiicoB paznuuabix CAIIP.
MeTonuka MpOeKTUPOBAHUS MTEYATHBIX
y310B B kKoMmruiekcHbIx CAIIP P-CAD,
Altium Designer, OrCAD, DipTrace u ap.
Opranu3anus 1 BeJicHue OMOINOTEeK
OP3. Co3nanue ycnoBHBIX TpaduuecKux
obo3Havyenuit OPJ, ycranoBka OPD Ha
MeYaTHbIe TUTAThI U pa3padoTKa
nocamouHbeIx MecT DPD. Co3gaHue
komrtoHeHTOB POC. Pa3paboTtka cxem
AIIEKTPUYECKUX MPUHIUITHATLHBIX.
JuanoroBoe pasmerienue IPD.
Jluanorosast 1 aBTOMaTHYECKast
TPacCUPOBKa MTPOBOTHUKOB ITEYATHBIX
miar. Cesasb ¢ gpyrumu CAIIP.

Hrtoro

I1K-7, I1IK-8

7 ObecrnieueHHe KauyeCTBa,
HanéXHOCTH U onTuMu3arus POC

Kommiexkc TPUAHA, (moacucteMbl
«ACOHUMKA-T») nyist MoenupoBaHus Ha
IIK crarmoHapHBIX U HECTAITMOHAPHBIX
TEIUJIOBBIX MPOIIECCOB, MPOTEKAOIINUX B
koHCTpyKIusax POC (cToeunbie
KOHCTPYKIIMH, OJIOKH C PEryIsIpHON U
HEPETYISIPHON CTPYKTypaMu, TIeUaTHbIE
Y3761, (PYHKIIMOHAJIbHBIE STYCHKH,
mukpoc6opkn). Kommneke ACOHUKA-K
JUTSL YIIpaBJICHUS HAAEKHOCTBIO U3IETHI
Ha paHHUX dTanax MPOeKTUPOBAHUS,
W3TOTOBJICHUS, IKCILTyaTallui 1
yTWIN3aluu. YHUBEpCAIbHas
MporpaMMHasi CHCTEMa KOHEYHO-
aneMeHTHOro aHaian3za ANSYS s
pELLICHHS TUHEWHBIX U HEJTUHEUHBIX
CTAallMOHAPHBIX U HECTALMOHAPHBIX
MPOCTPAHCTBEHHBIX 3a/1a4 MEXaHUKH
KOHCTPYKLIMM, 3a/1a4 TeIUIONEepeaayu U
TEITI000MEHa, ANEKTPOANHAMUKH

HUrtoro

I1K-7, I1IK-8

8 OdopmieHre KOHCTPYKTOPCKOM
JokyMmeHTanuu ¢ nomouisto CAIIP

Oco0eHHOCTH aBTOMaTU3UPOBAHHOTO
oopMIiIeHNsT KOHCTPYKTOPCKOI
nokymeHTaruu POC B COOTBETCTBHUH C
ECKJ

Hrtoro

I1K-7, T1IK-8

Hroro 3a CEMCECTP

10

Htoro

22
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5.3. Pa3nesbl AMCHMILIMHBI M MEKIMCUMILINHAPHBIE CBSA3M ¢ 00€eCNeYuBAIMMH (MPeAbITYIINMHU)
U o0ecneynBaeMbIMU (MOCJEAY IOIIMMU) JTUCHUILIMHAMHU
Paznenpl qUCHUTIIMHBI U MEKIUCHIUIIMHAPHBIC CBSA3H C O0CCIEYMBAIOMIUMU (MPEABITYIIIUMH) U
o0ecrneunBaeMbIMH (ITOCIEIYIONIMMHI) TUCIUTUTMHAMHA TIPEICTABICHBI B Ta0wmie 5.3.
Tabnuna 5.3 - Paznensl AUCTUTUTMHBI 1 MEXIUCITUTUTMHAPHBIE CBSA3H

Ne pazaenoB qaHHOM MUCHMIUIMHEL, 1J11 KOTOPBIX HEOOXOIUMO
HauMeHOBaHUE TUCLIUILINH M3ydeHHEe 00eCIeUNBAOIINX U 00€CTIeYMBACMBIX TUCITUTLINH

1 2 3 4 5 6 7 8

[IpenmiecTByromre JUCHUTIIINHBI

1 OcHOBBI KOHCTPYHPOBaHUS

+ + + + + + + +

AIEKTPOHHBIX CPEICTB
2 IlonroroBka k cadye u caad

OJrOTOBKA K CJ1a4ye U cJada + + + + + 4 + +
rOCYJIapCTBEHHOTI'0 K3aMeHa
3 IlpenaurmioMHast mpakTUKa + + + + + + +
4 IlpenunioMHBIN Kypc + + + +

AIIP u Texnonorus CBY
> C . exnogorms C + + + + + + +
YCTPOMCTB

6 TeopeTnueckre OCHOBBI
KOHCTPYUPOBAHUS U HANEKHOCTHU + + + +
PaIUO3JIEKTPOHHBIX CPEICTB

7 TeopeTnueckue OCHOBBI

+ + + +

AIEKTPOTEXHUKHU
8 TexHoNOrUsl IPOU3BOJCTBA + + + + +
AJIEKTPOHHBIX CPEJICTB
9 3amuTa BBITYCKHOM
KBaJIU(UKAIIMOHHON PabOTHI,
BKJIIO4Yas MOATOTOBKY K + + + + + + + +
MPOLIEIype 3alUThl U IPOLEAYPY
3aIUThI
10 UnxenepHas u + + + + +
KOMIIbIOTEpHAs Tpaduka
11 Uadopmaruka + + + +
12 OCHOBEI KOHCTPYUPOBAHUA

Ocno OHCTpYHpoBa + + + + + + + +
AJIEKTPOHHBIX CPECTB
13 ITogroroBka k ciaue W caada

a A A + + + + + + + +

rOoCyIapCTBEHHOT'0 K3aMeHa
14 IlpeauniaoMHasl mpakTHKa + + + + + + +
15 IlpeauniaoMHBIi Kype + + + +
16 CAIIP u texnoxorus CBY

C . CXHOJIO C + + + + + + +
YCTPOWCTB

17 TeopeTnyeckre OCHOBBI
KOHCTPYHPOBAHHUS U HAJEKHOCTH + + + +
PaguodIIEKTPOHHBIX CPEICTB

18 TeopeTnyeckre OCHOBBI
AJIEKTPOTEXHUKH
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19 TexHnonorust npou3BOACTBA
JIEKTPOHHBIX CPEJCTB

+ + +

+ +

5.4. CooTBeTcTBHE KOMIIETEHIMH, (POPMHPYEMBIX TP M3YYECHUHU AUCIHUILIMHbBI, H BU/10B 3aHATHI
CootBeTcTBHE KOMIETEHLUH, (OPMUPYEMBIX INpPHU HM3Y4YEHUH AMCLUUIUIMHBI, U BUIOB 3aHATUHN

IpeJcTaBiIeHo B Tabuue 5.4

Tabmuna 5.4 — CooOTBEeTCTBHE KOMIETEHIIMH W BHUIOB 3aHATHH, (OPMHPYEMBIX NPH H3yYECHUU
JTUCIUTUTAHBI
Bunnl zanstuit
: . £33 @
= 3 LEE¢ :
2 s g 2 55 887w S s o
g = S E 2Egot £ g OpPMBI KOHTPOJIS
s 8 22 T 228 c'g
g . g8 ggzgs &R
= 2S g 3
O o = @
IK-7 + + + + KonTponsHas pabora,
Ok3amen, Koncnekr
caMomnoaroroBku, OTyeT 110
nabopatopHoii padore,
Onpoc Ha 3aHATHSX,
Brictymienne (nokian) Ha
3agaTtuy, Tect, OTUeT 11O
KypcoBoii pabote
I1K-8 + + + + KonTposnbhas pabora,
Ok3amen, Koracnekr
caMonoArotoBku, OTYeT 1o
naboparopHoit paboTe,
Ornpoc Ha 3aHATHUSIX,
Brictymienne (mokmnam) Ha
3arstun, Tect, OTUeT MO
KypcoBoii pabote

6. UuTepakTUBHBbIE MeTOABI U (GOPMbI OPraHU3alUN 00yUYeHH s
TexHONIOruM MHTEPAaKTUBHOTO OOy4YeHHs NMpH pa3HbIX (Qopmax 3aHITUHA B yacax NpPUBEICHBI B

Tadmure 6.1
Tabnuna 6.1 — TexHoI0TMM MHTEPAKTUBHOTO O0OYUCHHUS MPHU Pa3HBIX PopMax 3aHATHI B Yacax
Metosi I/IHTepaKTI/IBSI-;I;IzTIII/IafOpaTOpHHe I/I;zejf;gng Beero
7 cemectp
IT-meTonbl 14 2 16
Hroro 3a cemectp: 14 2 16
8 cemecTp
IT-merombr 4 2 6
Hroro 3a cemecTp: 4 6
Hroro 18 22

HanmenoBanue nabopaTopHbIX paboT npuBeaeHo B Tadnwuie 7.1.

7. JIaGopaTopHble padoThI
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Tabnuua 7. 1 — HaumenoBaHue 1abopaTopHbIX paboT

Ha3Banus pasnenos

HanmenoBanue 1abopaTtopHbIX padoT

TpyoeMKOCTb,

dopMupyembie
KOMIIETEHITUN

7 cemectp

3 UT nHa pa3nu4HbIX 3Tarnax
npoextupoBanus POC

BeltosiHeHME yepTekeld KOMIIOHEHTOB
POC B Solid Works (koHTpOisHOE
3a/1aHKe)

SN

Hrtoro

I1K-7, I1IK-8

4 ABTOMaTHM3MPOBAHHOE
MPOEKTUPOBAHUE KOHCTPYKLUN U
TEeXHOJOornuYeckux npoiecco POC

Cocrapnenne TeXHUYECKOTo 3aJaHUS
(T3) na aBTOMaTU3HPOBAHHOE
npoekTrpoBanue 6ioka POC

KommoHnoBka u pa3zpaboTka o0111ero Buaa
KoHCTpyKuuu POC

[IpoektrpoBanue nuueBoit nanenu POC B
SolidWorks

[IpoekTupoBaHue HeCyIIeld KOHCTPYKIIUU
POC B SolidWorks

3HAKOMCTBO C CHUCTEMON
aBTOMATU3UPOBAHHOTO IPOSKTUPOBAHUS
TICYATHBIX I1JI1aT

Oprannzanus u Befeane oudmmuorex PO

Co3manune ycIoBHBIX TpaduuecKux
o6o3navenuit (YI'O)
AIIEKTPOPATNOIIEMEHTOB

IIpoekTupoBaHue AEKTPUUECKUX CXEM

Hrtoro

I1K-7, T1IK-8

5 UT npoexTupoBaHus AeTAIEH U
co6opok koHcTpykmuit POC ¢
nomobio CATIP

Hetamu B SolidWorks

C6opku B SolidWorks

Yeprexu B SolidWorks

PI/ICOBaHI/Ie TpéXMepHHX 9CKHU30B B
SolidWorks

N B IDNDN

Maccussl 3nemeHToB B SolidWorks

Onemenrts! “Tlo Tpaekropun” u
“IToBepnyTs” B SolidWorks

Pa3pabotka kopmycoB POC u3 nuctoBoro
metaia B SolidWorks

Hcnonb3oBaHue CTaHIapTHBIX
KpemnéxHbIX KoMmoHeHTOB B SolidWorks

Pa3zpaboTka mocagouHbIX MECT Ha
II€YaTHOH IIIaTe 11 MOHTaXa
KOHCTPYKTHUBHBIX DJIEMEHTOB

I1K-7, I1IK-8
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IToaroroska xommnoueuToB POC misa 4

KYpPCOBOM pabOThI

Hroro 26
Hroro 3a cemecTp 72

8 cemecTp

6 I[IpoekTupoBaHue MEYATHBIX Y3JI0B C | J{HanoroBoe pazMenieHue 4 |TIK-7, I1IK-8
nomousro UT WIEKTPOPALUOIIEMEHTOB HA [1€YaTHOU

riare

Py4nast u mHTEpaKTHBHAS TPACCUPOBKH 2

MIPOBOJHUKOB MEYATHBIX IJIaT

ABTOMaTHUECKasi TPACCUPOBKA 2

MTPOBOJHUKOB TICUYATHBIX TIJIaT

Hroro 8
7 ObecrieueHne KauecTBa, OO0ecneueHue KayecTna, HaAEKHOCTH U I1K-7, TIK-8
HanéXHOCTH U ontuMuzanus POC ontumusanusg POC

Hroro
8 OdopmiteHrE KOHCTPYKTOPCKOM Nzyuenue cpencts apromaru3upoBandoro| 8 | TIK-7, TIK-8
JnokymeHTaruu ¢ nomotisio CATIP odopmIteHUsT KOHCTPYKTOPCKO-

TEXHOJIOTMYECKOM 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

) Y =
= a4 =
: i:
Bu bl cCaMOCTOSITEIBHOM g > O
HasBanus paznenon 5" &5 DopMbI KOHTPOJISI
paboThI 3 S =
X o =
e L g
~ ©
7 cemectp
1 Beenenue [IpopaboTka JTEKIUOHHOTO 1 IIK-7 Koncnexr
Marepuana camonoarorosku, Omnpoc
Vitoro 1 HAa 3aHATUAX
2 OcHoBHbIe TpUHLUIBEI U | [IpopabGoTka 1eKIMOHHOTO 1 |IIK-7, Koncnekr
METOA OO U Marepuania I1K-8 caMonoarorosku, Ompoc
npumenennsa UT npu Wroro 1 Ha 3aHATUAX
npoekruposanuu POC
3 UT nHa pa3nu4uHbIX [IpopaboTka JEKIUOHHOTO 1 IIK-7, Koncnekr
JTanax NPOEeKTUPOBaHUA | Marepuaia I1K-8 caMmonoArotoBku, Ompoc
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POC OdopMmIieHre 0TYETOB 10 1 Ha 3aHATUAX, OTUeT Mo

1abopaTOpHBIM paboTam nabopaTopHOit paboTte

Htoro 2
4 AstromarusupoBanHoe | [IpopabGoTka JIEKIIMOHHOTO [1K-7, Koncnekr
IIPOCKTUPOBAHKE Marepuaa I1K-8 caMonoarorosku, Ompoc
KOHCTPYKIMN U OQOpMIEHHE OTYETOR 11O 1 Ha 63aH;1TI/I>1x, UOT‘IgT 1o
TEXHOJIOTHUECKHIX TOPHOM T

CXHOIOrMHeC 1abopaTopHBIM paboTam f1abOpaTOpHOM paboTe

nponecco POC

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

1a0opaTopHbBIM paboTam

OdopmiteHre 0TYETOB 110 1

naboparopHbIM paboTam

OdopMmIieHHE OTYETOB T10 1

1ab0paTOpHBIM paboTam

Hroro
5 UT npoextupoBaHusi [TpopaboTka JIEKITMOHHOTO [1K-7, Koncnekr
neTaneit u cOopok marepuaia I1K-8 camornoArotroBku, Ompoc
KOHCprKHIéIZ lfz[f?)C c OQOpPMITCHHE OTUETOB 11O 1 Ha 3aH;IT£/I>1x,6 Oqu(T) o
MIOMOIIIb K BOI te, OTueT

OMOIIEI0 n1abopaTopHBIM paboTam YpCoBOH pabote, ©
1o JtaboparopHoi padore,

OdopmieHne oT4eToB 1o 1 JK3aMeH

naboparopHbeIM paboTam

OdopmieHre 0T4ETOB 0 1

1abopaToOpHBIM paboTam

OdopmiieHre 0T4ETOB 10 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

1abopaTOpHBIM paboTam

OdopmiieHre 0T4ETOB 10 1

1abopaTopHBIM paboTam

OdopmIieHre 0TYETOB 10 1

nabopaTopHBIM paboTam

Nroro 11
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Htoro 3a cemectp 24
8 cemectp
6 [IpoexTtupoBanue [TpopaboTka IeKIMOHHOTO 2 IIK-7, Koncnekr
MEYaTHBIX Y3JIOB C Marepuaia I1K-8 caMonoArotoBku, Onpoc
nomoiieo UT Ha 3aHATHsAX, OTYET I
OMOIIRI0 OdopmiieHre 0T4ETOB 110 4 a 63a ’ 9 g 0
1a0opaTopHBIM paboTam J1abOpaTOpHOM paboTe
OdopMmIieHre 0TYETOB 110 4
nmabopaTopHBIM paboTam
OdopmiieHre 0TIETOB 1O 4
1a0opaTopHBIM paboTam
Uroro 14
7 OGecnieuenne kayecTBa, IIpopaboTka JEKIIMOHHOTO 2 TIK-7, Koncriexr
HaJEXKHOCTH U Marepuaa [1K-8 camonoarorosku, Ompoc
ontumuzanus POC T i ————— 12 Ha 638.H}ITI/I$IX, UOT‘IgT o
1a00paTOpHBIM paboTam 71aDOpAaTOPHOM paboTe
Htoro 14
8 Odopmnenue [TpopaboTka JIEKITMOHHOTO 1 [TIK-7, Koncnekr
KOHCTPYKTOPCKOM Marepuaa I1K-8 camonoarorosku, Omnpoc
noxwemagiyll_&:) O(OpPMIEHHE OTYETOR 110 8 Ha 638.H}ITI/I$IX, UOT‘IgT o
MTOMOIIIb TOPHOM T
OMOIIRI0 1abopaTopHBIM paboTam f1abOpaTOpHOM paboTe
Htoro 9
Hroro 3a cemectp 37
IToxgroroBka u coavya 36 DK3aMeH
9K3aMeHa / 3aueTa
Hroro 97

9.1. Boripocsl Ha Npopa0doTKY J1eKIMOHHOI0 MaTepuaJia
1. Wudopmarnmonnsie texnomorun (MT) B mpodeccuoHanbHOM AEITENTPHOCTH HHXKEHEpa-

npoektuposimka POC

KypcoBoii paboTsl (mpoekTa) npencrapneHsl Tadbmuie 10.1.

10. KypcoBasi padora (mpoekr)
TpynoeMKoCTh ayAMTOPHBIX 3aHATUH U (OPMHUPYEMble KOMIETEHLUH B paMKax BbIMOJHEHUS

Tabauma 10. 1 — TpygoeMKocTh ayAUTOPHBIX 3aHATHH M (QopMHUpyeMble KOMIIETEHIMH B paMKax
BBINOJTHEHUS KypCOBOM paboThI (ITPOEKTa)

HanmenoBanune AYAUTOPHBIX 3aHATHH

TpynoeMKoCTb,

q
dopmHpyeMbIe
KOMIIETEHIIUU

8 cemectp

o1

KypcoBoe npoekTupoBaHue CTaBUT CBOEH 11€JIbI0 CUCTEMATU3ALINIO, I1K-7, 1IK-8
3aKperyIeHUE U paclIupeHre TEOPETUUECKUX 3HaHUN B 001acTu
UH(POPMALMOHHBIX TEXHOJIOTHH mpoekTupoBanust POC, pazsurue
KOHCTPYKTOPCKHX M PACUETHBIX HABBIKOB, a TAK)Ke
CaMOCTOATENILHOCTHU B paboTte. [maBHeHIIMMH 3a1a4aMu B X0O7e

BBITIOJTHCHUH KYPCOBOI'O ITPOCKTA, ABJIAIOTCA: - CUCTEMAaTU3allud U
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pacumpeHne TeOPeTUIECKUX 3HAaHUH NPU PEIIeHUH KOMITJIEKCHBIX
3a7a4 CO3/IaHUsl COBPEMEHHBIX KOHCTpYyKIHii POC; -
COBEpPIIICHCTBOBAHNE CXEMOTEXHHUUECKHUX U KOHCTPYKTOPCKUX
HABBIKOB IPOEKTUPOBAHUS; - MPAKTUYECKOE IPUMEHEHHE
KOMIIBIOTEPHOHN TEXHUKH TPU TIPOCKTUPOBAHUY; - N3yICHUE
CHPAaBOYHOM M TEXHUUECKON JINTEPATyphI 110 MPOESKTUPOBAHUIO
POC, a taxxe eAMHON CHCTEMbI KOHCTPYKTOPCKOM TOKyMEHTAlluU
(ECK]]); - noaroToBka K caMOCTOSITEIbHOMY PELICHUIO CIOKHBIX
KOHCTPYKTOPCKHX 3a]1a4 TIPY BBITIOJTHEHUH TUTUIOMHOTO TIPOEKTA U
nocleAyromei paboThl Ha TPOMBIIUICHHBIX MPEINPHUITHSIX.
[IpenqmeToM KypcoBOTro MPOEKTa ABIsETCS pa3paboTka BecbMa
pacnipocTpaH€HHBIX B POC KOHCTPYKTHMBHO 3aKOHYEHHBIX OJIOKOB U
uznenuit POC. Ilpu 3ToM HEOOXOIUMO 3HATH: - PUHITAITHI
JeHCTBUS PAIMOTEXHUYECKUX YCTPOMCTB U CUCTEM; - OCOOCHHOCTH
KkoMIIOHOBOK POC; - cBOMCTBa MaTepHaioB U UX MPOSIBIICHUS B
Pa3IUYHBIX YCIOBUSAX IKCIUTyaTallUU; - TEXHOJIOTUIO U3TOTOBICHHUS
OT/ICTIBHBIX JACTalIel 1 COOPOYHBIX EMHUIL; - aBTOMATH3AIHIO
NPOEKTUPOBAHUS KOHCTPYKLUN M TEXHOJIOTHUECKUX MPOLECCOB; -
ycnoBus dkciuryatan POC 1 MeTObI 3a1UTHI €€ OT
JECTa0MIN3UPYIOMUX (PAKTOPOB (TETIIOOOMEHHBIE TIPOIECCHI,
BUOpALIUU U yIapbl, BO3IEUCTBUE JIEKTPOMArHUTHBIX MOJIeH,
panuaiyy 1 BIary U T.7.); - BOIPOCH! CTaHIapTH3aINY,
YHU(PHUKAIMH U TEXHOJIOTMYHOCTH; - IPaBHIia 0POPMIICHHUS
KOHCTPYKTOPCKOHM TOKyMEHTALIUU © MHOTOE JAPYTO€.
[TpoekTupoBaHrEe COBPEMEHHBIX PaIu03IEKTPOHHBIX 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,
NpeJIaraéMbIX JUIS UCIIOIB30BAaHUS MIPH UX W3TOTOBICHUH,
PEIICHHI0 OCHOBHBIX MPOOJIEM TEXHUYECKOW HKCIUTyaTalluu. ITO
IIPOLIECC HEMPEPBHIBHOTO YTOUHEHUSI MOJIENH ITpoeKTHUpyeMoro POC
OT 3aMbICJIa B BUJIE TEXHUUECKOTO 33/1aHUs K TOTOBOMY IIPOEKTY.
[IpeononeBass MHOrooOpa3HbIe MPOTHBOPEUHS TEXHUUECKOTO
3aJjaHus, B rpouecce co3aanus HoBbIX POC npoeKTHpOoBIIUK
CTPEMUTCS BEIOpaTh ONTHMAIBHYIO TIPOCTPAHCTBEHHYIO
KOMITOHOBKY y3JI0B U 0J10k0B, cocTaistonmx POC, obecnieunts 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.€. MPEBOCXOIMIIO €T0 10 KaueCTBY
(GYHKIIMOHUPOBAHMS, CTETIEH! MUHUATIOPU3AIMU U TEXHUKO-
HKOHOMMYECKOH 1ierecoodpazHocTu. [lonHATh
POU3BOAUTEIBHOCTD TPYJa MPOEKTUPOBIIUKOB, TOBBICUTH
KaueCTBO, YIEIIEBUTh U COKPATUTh CPOKH MPOCKTUPOBAHUS MOXKHO
C MOMOIIBIO 3((PEKTUBHBIX HHPOPMAIITMOHHBIX TEXHOJIOT Ul
ABTOMATHU3UPOBAHHOTO TIpoekTupoBanus POC, 06001aromux omnbIT
pa0oThl BEICOKOKBAIU(HUIIMPOBAHHBIX Pa3pabOTUMKOB Ha Oaze
NPUMEHEHHSI COBPEMEHHBIX MaTEMAaTHUECKUX METOIOB: TEOPUH
rpaoB, aITOPUTMOB, MATEMAaTUYECKOTO IPOrpaMMHUPOBaHUS,
WCCIICIOBAaHHS OTIEPAIINi, BRIYACITUTEIBHBIX METOAOB U T.1.
Haunyumas ¢popma opranuszanuu npouecca npoekruposanust POC
— MCIIONTb30BaHNE MHTETPUPOBAHHBIX CHCTEM CKBO3HOTO
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AaBTOMAaTU3UPOBAHHOTO TPOEKTUPOBAHNUS, TIO3BOJISIOLINX B
3HAYUTETHLHOU CTENEHH 0CBOOOAUTD Pa3padoTYHKa OT
MOHOTOHHOM, TPYITOEMKOI 1 yTOMUTEILHOW PaOOTHI U TIOBBICUTH
UX UHTEJUIEKTyaJIbHbIe BOBMOXKHOCTH Ha ATAre MPUHITHS
ONTUMAJIBHBIX pemeHnil. K coxanenuro, B HaCTOsIEE 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.
OnvH 13 BO3MOXKHBIX BAPUAHTOB MOJT0OHOTO KOMITJICKCUPOBAHUS
Heckonbkux CATIP, o6ecnieunBaronux pemienrne 60IbIIMHCTBA U3
cTosIIUX nepes OynymuM npoektuposiirkom POC 3anay,
3aknroyaercs B ciaeaytomeM. 1. Ognoit u3 nonynspHeitmux CAIIP
KOHCTPYKTOPCKOT'O CHHTE3a C BECbMa Pa3BUTBIMU BO3MOXKHOCTSIMU
JUTSL CO3JJaHMsSI U PEIaKTUPOBAHUS TOBEPXHOCTEH, a TaKxKe
COBMECTHOM 00pabOTKHU MOBEPXHOCTEH U TBEPIBIX TET SIBISETCS
SolidWorks— napamerpudeckas mporpaMmma MpOeKTUPOBAHHSI
TPEXMEPHBIX MOAEIEH TBEPABIX TEJ, COCTOSALINX U3 IEMEHTOB.
[TapameTrpuueckue pasmepsl B SolidWorks momoraror Tak
IOCTPOUTH MOJIENb, YTO U3MEHEHUE KOHCTPYKLIMU CTAHOBUTCSA
MPOCTOM 3a/1a4ueii m3MeHeHus pazmepoB. SolidWorks — momtHoe
CPEICTBO MPOEKTUPOBAHUS, IPEIOCTABIIAIOIIEE IPOESKTUPOBLIUKY
peanbHbIe CPEACTBA ISl CO3AaHUSI POTOTUIIOB, COOPOK, MPOBEPKHU
IUHAMUKU rToBenenus u3gennii. SolidWorks criocoben crarb
AJIpOM UHTETPUPOBAHHOTO KOMIUIEKCA aBTOMaTH3aI[U1
IPEIIPUSITHSL, C IOMOILBIO KOTOPOI'O OCYILECTBIISETCS NOAAEPKKA
U3JIENHSI Ha BCEX dTanax )U3HEHHOTO UKIIA, HHKEHEPHOTO
aHaJ¥3a U MOJArOTOBKH MTPOU3BOACTBA U3 TF000M CI0KHOCTH
Y Ha3HAuEHUs, BKJIIOUas CO3/1aHUE UHTEPAKTUBHOM-HOM
JOKYMEHTAIMH U o0ecriedeHne 0OMeHa TaHHBIMH C IPYTUMU
cuctemami. 2. B nmocnennee BpeMs 4€Tko 0003HAUMIACDH
TEHJCHLMS TPYNIUPOBAHUS B UHTEIPUPOBAHHBIE CUCTEMBI KPOME
MHCTPYMEHTOB T'€OMETPUYECKOTO MOJICIINPOBAHUS TAKKE U
pac4€THBIX nporpamMm. Hanpumep, OIHOCTEIO HHTETPUPOBAHHBIN
B SolidWorks nmopcucremsr COSMOSFloWorks no3Boisger
aBTOMAaTHYECKH (POPMHUPOBATH CETOYHBIE MOJENN 00bEKTa
MPOEKTUPOBAHUS U IPOBOUTH MOICTUPOBAHUE TEUCHUI,
TeriooOMeHa (U Teruionepenayn) 000 CIOKHOCTH 0e3 KaKoii-
100 TOMOTHUTENBHOM Mepenaun JaHHBIX Mexay HUMH. 3. Emié
oauH Moayias SWR-Dnekrpuka 00beIMHSAET 3JEKTPUUECKYIO U
MEXaHWYECKYIO YaCTH MPOEKTa B €IMHON cpe/ie MPOEeKTUPOBAHUS
SolidWorks, obecnieunBaeT MOAETUPOBAHNE TIPOBOIHBIX
COEIMHEHUI MEXIy KOHTAaKTaMH C UCIIOIb30BAHUEM IOIIOIHIEMON
OMOIMOTEKN COETUHUTENEH U pa3IMYHbIX MaTepUajIoB — IPOBOJIOB,
MHOTOKUJIBHBIX Ka0ele, N30SIUOHHBIX TPYOOK, IKPAHUPYIOIIHUX
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) - komrmiekcHas cucTeMa aBTOMaTH3HPOBAHHOTO
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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nepenaueit nHGopmarun npoekTupoBuKy [TJINC nnu nevarHoit
wiatbl. OTIIMYUTENIBHOW 0COOEHHOCTBIO TPOrPaMMBbl SIBIISETCS
IIPOEKTHAs CTPYKTYpPA U CKBO3HAsl LIEJIOCTHOCTh BEACHUS
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 MEXaHUYECKHE
CAIIP (Solid Works, Pro/ENGINEER, NX u ap.) 5. KOMITAC-3D
- OTEYECTBEHHAs CUCTEMA TPEXMEPHOTO MOZIEJIMPOBAHUS, CTaBLIAs
CTaHAAPTOM JIJISl THICAY POCCUICKUX MPENNPUITHIA, Oaronapst
yIa4HOMY COYETAHUIO IPOCTOTHI OCBOCHHS U JIETKOCTH PabOThI €
MOIIHBIMH (PYHKIITMOHAJILHBIMH BO3MOXKHOCTSIMU TBEPAOTEIBHOTO U
MOBEPXHOCTHOTO MOZIETUPOBAHHUS U 110 BOZMOXKHOCTSIM OJIN3Ka C
SolidWorks. Kommnac-3D ob6nagaeT BO3MOXKHOCTAMU O(OPMIICHUS
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 npenogaBaTeab-pyKOBOIUTENb MPOEKTA BBIIAET KAXKAOMY CTYACHTY
MHAMBHUAYaJIbHOE 3aJJaHie Ha KypCOBOE NMPOEKTUPOBaHKE. B HEM yKa3bIBaloTCs: CPOK BbIJAuM 3aJaHMs,
CPOKH MPOBEACHUS IPOMEKYTOUHOTO KOHTPOJISL Ha/l BBIMOJHEHUEM OT/IEIbHBIX 3TAlOB IPOEKTUPOBAHUS,
U J1aTa 3alUThl IPOEKTa.

3ananue opopmisieTcs: Ha ClielMaIbHOM OJIaHKe, B KOTOPOM 3aIlMChIBAlOTCS:

— Tema MpOeKTa;

—  HUCXOJHbIE JAHHBIE K IPOEKTY;

—  MepEeYHCISAIOTCS dTarnbl padoT;

— 00BeM U coeprkaHue aTb0oMa KOHCTPYKTOPCKON TOKyMEHTAIINY;

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

—  peKoMeHJyeMas JUTepaTypa;

—  JIONOJIHUTEJIbHBIE YKa3aHUS K IIPOEKTY.

[Tocne aHanmu3a cTyIEHTOM WHAMBUIYATbHOTO 3a/IlaHUS HA KypCOBOE MTPOEKTUPOBAHUE U
YTOYHEHUSI COBMECTHO C PYKOBOJHUTEIEM MPOEKTa 00bEMA U CoIepKaHUs padboT, HEOOXOTUMO
pa3paboTarh pacmMpeHHOe YacTHOe TexHuueckoro 3ananue (UT3) Ha mpoekTrupoBaHHe MEYaTHOTO y3J1a U
KOHCTPYKIIMU U3JIETIHSI.

Tema npoekTa. B xoze KypcoBoro mpoekra HeoOX0AUMO pa3zpadoTaTh KOHCTPYKTUBHO-
3aKOoHYEHHBIE (PyHKIMOHAIBHBIE y3ibl (DY) POC paznooOpa3HoOro Ha3HaUEHUsS: OOPTOBBIC, MOPCKHUE,
Ha3eMHbIE U T.J1. 3-3a BpeMEeHHBIX OrpaHUYEHUi, IPU BEIOOPE TEMBI IPOEKTa PEKOMEHYETCsI, KaK
paBujI0, oTaBath npeamnourerue OV, pxonsmum B coctaB POC (v 3akonuennoe POC), cogepkamniue
B cocTaBe He 6osee 50 37eKTpopaino31eMEHTOB. 3a/1aHus, BbIaBa€MbIe CTYICHTY Ha BBITIOJIHEHHUE
KypCOBOTO MPOEKTA, TOHKHBI OTBEYATH CIEAYIOUIUM TPeOOBAHUSIM:

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

— coaepXaTb 3aJlaud, C KOTOPBIMM CTaJIKWBaeTcs OakayiaBp, 3aHUMAIONIMICA pacy€THON U
KOHCTPYKTOPCKOM €ATENbHOCTBIO B X0/1€ poekTupoBanus POC;

—  IpexycMaTpuBaTh HEOOXOJUMOCTh O3HAKOMJIEHUS C JTOTIOJHUTEIBHOMN JIUTEpaTypoi;

—  TIOOWIPSIIOTCA peajibHble TEMbl KYPCOBBIX MPOEKTOB, a TaK)KE TEMBI, SBISIOIIMECS YaCTHIO
BBIITYCKHOW KBaJTH()PUKATMOHHON PaOOTHI (IUTUIOMHOTO MPOEKTA).

[To KOHCTPYKTHBHOI cl0XKHOCTH pa3padarbiBaeMoe POC nomkHo ObITh HEe HUXE 1-TO
CTPYKTYPHOI'O YPOBHSI M BBIIIOJIHEHO € YYETOM cTaauii mpoekruposanus no ECK/I.
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Hcxonnbie aHHbIe K NPOEKTY. VICXOAHBIMU TaHHBIMU VISl BBIIIOJIHEHUS IPOEKTA SIBJISIOTCS:

—  cXeMa 3JeKTpuueckas npuHuunuanbHas OY ¢ onucanueM paboOTHI, C MEPEeUYHEM BXOISAIINX
3NEeKTpOopaguoieMeHToB (OPD) 1 ux mapamerpos;

— DJJeKTpuYeckue TpeOoBaHMS C yKa3aHHMEM JaHHbIX, Haubojee XapaKTepHBIX IS
pa3pabarbiBaeMOro YCTpPOMCTBA, HAmpuMmep, IS PaTUONPHEMHOIO YCTPOWMCTBA: YYBCTBUTEILHOCTB,
n30MpaTenbHOCTh, PaOOUYMii JMana3oH 4YacToT M Jpyrue; Uil pPaguoNepenaroliero ycTpoHCTBa —
CTaOMIIBHOCTD YaCTOTHI, BBIXOJHASI MOIIIHOCTh, pabouuii [uana3oH 4acToT U T.1.;

— YCIOBMs OKCIUTyaTalluM pas3iauyHbIX TuUnoB POC B 3aBUCMMOCTH OT KJIMMAaTHYECKUX
0COOEHHOCTEN MECTHOCTH, i€ OHU OyayT paboTrarh, pona 00bekTa (kopabib, cCaMONET, CIYTHUK U T.JA.) U
IpYTUX TpUYMH 33Jal0TCS YKa3aHUEM B pACIIMPEHHOM TEXHHYECKOM 3aJlaHMM  KOHKPETHBIX
KOJIMYECTBEHHBIX MOKa3aresneil Bozneiicteuil. Hanpumep, 6oproBoe camonérHoe POC: ycToiiunBoCcTh 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-PKOHOMHMYECKHE TpeOOBaHUs 3aJaI0TCS CEPUHHOCTBHIO MPOU3BOJCTBA YCTPOICTBA U
IpYIION U3/1ETHs B 3aBUCUMOCTH OT CTOMMOCTH €ro pa3paboTku U npoussoxacTsa (1, 2, 3 rpymnisl).

O0bem u conep:xxkanne rpaguueckux pador. [paduyeckas 9acTb MPOEKTA BKIIFOYACT KOMIUICKT
yepTexkel Ha paspabarbiBaemyto nedatHyto miary (I1I1) o6pémom He Mmenee 6 nucToB popmara A4 o
I'OCT 2.301-68, BBITIOJIHEHHBIX C UCTIOIB30BAHUEM KOMITBIOTEPA:

—  HUCXOAHAasl CXeMa 3JIeKTpHUUecKas NpUHLUIUAIbHAs mpoektupyemoro POC (wnm pucyHOK U3
MCTOYHHKA MTPOEKTUPOBAHHUS) C YKa3aHUEM IPUMEHIEMBIX AJIEKTPOPAAHOIEMEHTOB;

— cXeMa dJIeKTpHyYecKas IpUHLUIIMAIbHAs MPOEKTUpyeMoro nedatHoro ysina POC u nepedyeHs
AJIEKTPOPATUOIIEMEHTOB K HEM;

—  4epTE) NEeYaTHOM IUIATHI;

—  cOOpOYHBIN UepTEK MEUaTHOTo y371a U crietn(UKalus K HeMy;

—  YepTeXH J0pabdOTaHHBIX JeTajel Hecylel KOHCTPYKIINH;

— yeptéx obmero Buaa npoekrupyemoro POC ¢ ncnonb3oBanuem SolidWorks.

O0beMm u coaeprkaHue pacyETHO-NIOACHUTENBHON 3aMCKU. PacuéTHO-TIOSICHUTENIbHAS 3aHCKa
JI0JDKHA COCTOSITh HE MeHee 4eM 13 20 Ne4aTHbIX JUCTOB, BBIIIOJIHEHHBIX C UCIIOJIb30BAHUEM TEKCTOBOIO
nporneccopa Word Uil CX0Kero o BO3MOKHOCTSIM.

Pexomenayemas auteparypa. PykoBonuTens NpoekTa Ha3bIBaeT JIUTEPATYPy, KOTOPYIO
11€JIECO00Pa3HO UCIIOIb30BaTh CTYACHTY IIpH pa3paborke koHcTpykiuu I111.

JlonoJiHUTeIbHBIE YKA3aHUS K NPOEKTY. JTOT pa3/ie UCIOJIb3YETCsl pYKOBOAUTEIEM IIPOEKTa
U1l BKJIFOUEHUSI JOTIOJTHUTEIbHBIX TPEOOBAaHHUM K IPOEKTY MCCIIE0BATENbCKOro Xapakrepa. OueBuIHO,
YTO MEPBOHAYAIBHBINA BEIOOP OOJBIIMHCTBA XapaKTEPUCTHK (THII TUIATHI, €€ TabapuTHBIE 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 OTOT pa3len.

KypcoBoe npoexkrrpoBaHue CTaBUT CBOEH LIEIbI0 CUCTEMATU3ALUIO, 3aKPEIJICHUE U paCIIMpPEHUE
TEOPETUYECKUX 3HAHUH B 001acTH MH(OPMALIMOHHBIX TEXHOJIOTUi npoekTupoBanus POC, pazutue
KOHCTPYKTOPCKHX U pacUE€THBIX HABBIKOB, a TAK)XKE CAMOCTOSATEILHOCTH B padbore. [1aBHenmMu
3a/layaMH B XOJI€ BBIITOJIHEHUU KypCOBOIO IIPOEKTA, SIBJISFOTCSL:

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

—  COBEpUICHCTBOBAHUE CXEMOTEXHMUYECKMX U KOHCTPYKTOPCKHUX HAaBBIKOB IPOECKTHPOBAHMS; -
IIPAKTUYECKOE IPUMEHEHUE KOMIIBIOTEPHOM TEXHUKH IIPU IIPOEKTUPOBAHNUY;

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

— TOATOTOBKAa K CaMOCTOATEIBHOMY PpELICHUIO CIIOKHBIX KOHCTPYKTOPCKMX 3ajad IIpH
BBINOJTHEHUU AUIIJIOMHOTO MPOEKTA U MOCIIEAYIOIEH pabOThl Ha IPOMBIIIUICHHBIX MPEANPHATUSAX.

[IpenmeTomM KypcOBOTO MTPOEKTA SIBISETCS pa3padoTKa BecbhbMa pacnpocTpanéHHbIX B POC
KOHCTPYKTHBHO 3aKOHUEHHBIX 0510k0B 1 uzaenuii POC. IIpu 3ToM HeoOXoanMo 3HATh:

—  IPHUHLUIBI JEHCTBUS PaJUOTEXHUUECKUX YCTPOUCTB U CUCTEM;

— ocobeHHOCTH KOMITOHOBOK POC;
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—  CBOICTBa MarepuasoB U UX MPOSABIECHUS B Pa3JIMUHBIX YCIOBHAX SKCILUTyaTallUH;

—  TEXHOJIOTHIO U3TOTOBJIEHUS OTAEJBHBIX JIeTaliell 1 COOPOYHBIX €IUHUILL;

—  aBTOMAaTH3alMIO MPOEKTUPOBAHUS KOHCTPYKIMI U TEXHOJIOTMUECKHUX MPOLECCOB;

— ycnoBus skciuryaraun POC u Meronbl 3aiuThl €€ OT JecTabuin3upyrounmx (pakropos
(TernooOMeHHbIE MPOLECChl, BUOpAllMK U yIapbl, BO3JEHCTBUE AIIEKTPOMAarHUTHBIX MOJIEH, paaualud 1
BJIard 1 T.11.);

—  BONPOCHI CTAHJAPTU3ALMH, YHUPHUKALIMK U TEXHOJIIOTUYHOCTH;

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

[IpoexTupoBaHne COBpEeMEHHBIX paIMO3IEKTPOHHBIX cpeacTB (PDC) 3akitouaercs B IPUHATUN
MHO€ECTBA MPOEKTHBIX PEIIEHUH 110 MpUHLIMIAM JeHCTBUS (PYHKIMOHAIBHBIX y3710B (DY), NX cxemaM u
MIOCTPOEHUIO KOHCTPYKIIUH, TI0 AJIEMEHTHOU 0a3e, a Takke 0 COBOKYITHOCTH TEXHOJIOITMUECKHUX
IIPOLIECCOB, MpelaraeMbIX JJIsl UCIIOJIb30BAHUS IPU UX U3TOTOBJICHUH, PEIIEHUI0 OCHOBHBIX IPOOIeM
TEXHUYECKOM IKCIUTyaTalluy. JTO MPOLECC HEMPEPHIBHOIO YTOUHEHUS MOziesu ipoektupyemoro POC ot
3aMbIciia B BUJIE TEXHUYECKOTO 3aJJaHUsl K TOTOBOMY IIPOEKTY.

— IlpeononeBass MHOrooOpa3Hble MPOTUBOPEUNS TEXHUUECKOTO 3a/1aHHUs, B MPOILIECCE CO3TaHUs
HOBBIX POC NpoeKTUPOBUIMK CTPEMUTCS BBIOPATh ONTUMAJIbHYIO IIPOCTPAHCTBEHHYIO KOMIIOHOBKY Y3JI0B
u 0510K0B, coctapistomux POC, obecneunTs X 371EKTPUUIECKOE U MEXaHUUECKOE COECAMHEHUE U 3alluTy
OT HEOJaroNmpHATHBIX BO3/ICUCTBHI BHEIIHMX (hakTOpoB M momex. IlepBocteneHHoe TpeOoBaHME INPH
npoektrpoBanun POC 3akitodaercst B TOM, YTOOBI CO3aBaeMO€ YCTPOUCTBO ObUIO 3((EKTHBHEE CBOETO
aHayora, T.€. TNPEBOCXOAWJIO €ro MO Ka4ecTBY (YHKIIMOHUPOBAHMSA, CTENCHH MHHHUATIOPU3AIMH U
TEXHUKO-3KOHOMUYECKOH 11€71€CO00Pa3HOCTH.

[TonHATE NPON3BOIUTENBHOCTD TPYAA MPOEKTUPOBLIMKOB, IOBBICUTH KaU€CTBO, YACIIEBUTh U
COKpAaTUTh CPOKH MPOEKTUPOBAHUS MOXKHO C TOMOIIBIO 3(PPEeKTUBHBIX HH(POPMALIMOHHBIX TEXHOIOTUH
aBTOMAaTH3UPOBAHHOTO NpoeKkTHpoBaHus POC, 00001maromux onsIT padoThl BHICOKOKBAIU(DUITUPOBAHHBIX
pa3paboT4YnKOB Ha 0a3e MPUMEHEHUs] COBPEMEHHBIX MaTEMAaTHUECKHUX METO/I0B: TeOpUH Irpados,
aJrOpUTMOB, MaTEMATUYECKOTO MPOTrPpaMMHUPOBAHMSI, UCCIIEI0OBAaHUS ONEPALIUA, BBIUNCIUTEIbHBIX
MeTon0B U T.1. Hannyumas ¢popma opranuzanuu mnporecca npoektupoanus POC — ucnons3oBanue
MHTETPUPOBAHHBIX CUCTEM CKBO3HOI'O aBTOMATU3MPOBAHHOTO MPOEKTUPOBAHMSI, TO3BOJISIONINX B
3HAUYUTEJIbHON CTETIEHU 0CBOOOIUTD Pa3paboTyrKa OT MOHOTOHHOM, TPYAOEMKOM U YTOMHUTEIBHOM
paboThI ¥ OBBICUTH X UHTEJUIEKTYaJIbHbIE BO3MOKHOCTHU Ha dTaIe NPUHATUS ONTUMAJIbHBIX PEIICHUH.
K coxxanenwuro, B HacTosiee BpeMs nono0Hoi ckBo3Hoi CAIIP, oxBaThIBaroleil Bce 3Tarbl
npoekrupoBanus POC, noka emé He co3naHo. Tem He MeHee, CyIECTBYET KOIOCCaAIbHOE KOJIMUYECTBO
CAIIP, peanu3yronmx 3HaYUTEIbHYIO YaCTh POCKTHBIX Npouenyp npoexrtuposanus POC. Oqun u3
BO3MOJKHBIX BapUaHTOB M10JI00HOTO KoMIulekcupoBaHus Heckoibkux CAIIP, o6ecneunBaronux pemenme
OOJIBIIIMHCTBA U3 CTOSIIMX Nepes Oyayum npoektupoBiukoM POC 3anay, 3akio4aercs B CISIyIOLMEM.

1. Onnoit u3 nonynspuemux CAIIP KOHCTPYKTOPCKOTO CHHTE3a C BECbMa Pa3BUTHIMU
BO3MOXKHOCTSIMHU JJIS1 CO3/IaHMSL ¥ pEIaKTUPOBAHUS TIOBEPXHOCTEH, a TaK)Ke COBMECTHOI 00paboTKH
noBepxHocTel u TBEPABIX Ten sBisercs SolidWorks— napamerpudeckast mporpaMma NpoeKTUPOBAHUS
TPEXMEPHBIX MOAEIIEN TBEPABIX TEJl, COCTOAIIUX U3 A1eMeHTOB. [lapameTpruueckue pa3mepsl B
SolidWorks nmomoraroTt Tak HOCTPOUTH MOJIENb, YTO U3MEHEHUE KOHCTPYKIMU CTAHOBUTCS MTPOCTOM
3agayeil n3MeHeHus pasmepoB. SolidWorks — MoIIHOE cpeicTBO MPOSKTUPOBAHUS, TPEIOCTABIISIOIIEE
MIPOEKTHUPOBILUKY peajibHbIe CPEJICTBA JJIsl CO3JAaHUS IPOTOTUIIOB, COOPOK, MPOBEPKU AUHAMUKHI
nosenenus uznenuil. SolidWorks ciocoOGen cTarh SApoM HHTETPUPOBAHHOTO KOMIUIEKCA aBTOMATH3AIUN
HPEANPUATHSL, C IIOMOIIBIO KOTOPOI'O OCYLIECTBIISETCS MOJAEPIKKA U3AEIIHsI Ha BCEX dTallax AKU3HEHHOTO
UK, HTHKEHEPHOT'0 aHaJIM3a U NOATOTOBKU IPOU3BOACTBA M3/1EIHIA 000 CI0)KHOCTH M HA3HAUCHMUS,
BKJIIOYAsl CO3/JaHNE MHTEPAKTUBHOM-HOW JOKyMEHTAllUU U oOecrieueHne 0OMeHa JaHHBIMU C IPYTUMU
CHUCTEMaMHU.

2. B nocnenHee Bpemst 4ETKO 0003HAYMIIACh TEHACHLUS TPYIIIUPOBAHUS B UHTETPUPOBAHHBIE
CUCTEMBI KPOME MHCTPYMEHTOB I€OMETPUUECKOTO MOAEIUPOBAHUS TAKKE U PACUETHBIX IPOIPAMM.
Hampumep, nonmaocteio uaterpupoBanubiii B SolidWorks mogcuctembsr COSMOSFloWorks mo3BossieT
aBTOMAaTHYECKU (POPMHUPOBATH CETOUHBIE MOAEITH 00BEKTa MPOCKTUPOBAHMS U TIPOBOIUTH MOJECIINPOBAHHE
TEYEHUH, TETUI00OMEHa (M TerIonepeaaun) JTI000H CI0KHOCTH 0€3 KaKOM-IN00 JTOTOIHUTEILHON
Iepeaun JaHHbIX MEX/1y HUMHU.
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3. Emé onun moayns SWR-Onekrprka 00beIMHSAET AIEKTPUUECKYIO0 U MEXaHUYECKYIO YaCTH
IpoeKTa B eMHOI cpene npoektupoBanusa SolidWorks, o6ecnieunBaeT MoenpoBaHie MPOBOIHBIX
COEIMHEHUI MEKIYy KOHTAKTaMHU C UCTIOIb30BAHUEM MOMOIHIEMONH OMOIMOTEKH COSAMHUTENEH U
pa3IUYHBIX MaTepPUAJIOB — MPOBOJOB, MHOTOXHMIIBHBIX KaOelel, N30 SIIUOHHBIX TPYOOK, SKPAHUPYIOIIUX
IVIETEHOK U T.JI. Ha 0CHOBE BBIOIHEHHOTO MPOEKTa MOHTaXa, MOY/Ib aBTOMaTHUECKH FeHEpUPYeT
MOJTHYI0 UH(OPMAIIKIO 00 UCTIONF30BAHHBIX MaTepHaliaX M BHITIOTHEHHBIX COSAMHEHUSX, IPEICTABIISS €e
B BUJI€ TaOIHIl U OTYETOB.

4. Altium Designer (Protel) - kommiiekcHasi cucteMa aBTOMaTH3MPOBAHHOTO TIPOCKTHPOBAHHMS
(CAIIP) pannosneKTpOHHBIX CPEACTB, pa3paboTaHHas aBCTpaTIMKACKON KoMnanuen Altium. Altium
Designer — 3To cuctema, o3BOJISIONIAs peaTn30BbIBaTh MPOekThl POC Ha ypOBHE CXEMBI HIIH
MIPOTrpaMMHOTO Kojla C TIoCIIeAytoten nepenadei nadopmarmu npoektupoBmuky [TJIMC wnn nevarHoin
wiaThl. OTIIMYUTENBHOM 0COOCHHOCTBIO MTPOTPAMMBI SIBIISIETCS IPOEKTHAS CTPYKTYpa U CKBO3HAS
L[EJIOCTHOCTh BEJICHUS pa3padOTKU Ha Pa3HBIX YPOBHSAX MPOEKTUpOBaHUs. I3MeHeHus B pa3paboTke Ha
YpOBHE TIaThl MOTYT MTHOBEHHO OBITh nepeaanbl Ha ypoBeHb [LJIMC unm cxemsbl U Tak ke 00paTHo.
Pa3paboTka nevarHoi riaTel BO3MOXKHA B TPEXMEPHOM BHJIE C ABYHAIIPABICHHON TIepeaadeit
uHpopmanuu B Mexanuueckue CAIIP (Solid Works, Pro/ENGINEER, NX u ap.)

5. KOMITAC-3D - oteuecTBeHHasi cUCTEMa TPEXMEPHOTO MOJICITMPOBAHNS, CTABIIIAst CTAHIAPTOM
JUISL ThICSIY POCCUMCKMX NPEANPUATUH, Onarofaps yladHOMY COYETaHHUIO IPOCTOTHI OCBOEHUS U JIETKOCTH
paboThI ¢ MOLTHBIMU (DYHKIIMOHATBHBIMU BO3MOKHOCTSMHU TBEPIOTEIHLHOTO U TOBEPXHOCTHOTO
MOJICITHPOBAHMSI U TIO BO3MOXKHOCTSIM Om3ka ¢ SolidWorks. Kommac-3D o6magaeT BO3MOKHOCTSIMHE
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 DY, pxomsamum B coctaB POC (nnu 3akonuennoe POC), comeprkalniue B cocTaBe He Oojee
50 351eKTpOPaTNOITEMEHTOB.

3a/aHus, BbIIaBa€MbI€ CTYJICHTY Ha BBIOJIHEHHUE KYpPCOBOTO MPOEKTA, JOHKHBI OTBEYATh
CJIEIYIOITUM TPEOOBAHUSIM:

— YpOBHIO TOATOTOBKM CTYJEHTa W OrpPaHUYEHUI0 TI0 BPEMEHM, OTBEIEHHOMY Ha €&
BBITIOJIHEHUE;

— coaepXaTb 3aJlaud, C KOTOPBIMM CTaJKHWBaeTcs OakaiaBp, 3aHUMAlOIIMNCA pacd€THON U
KOHCTPYKTOPCKOM €ATENBHOCTBIO B X0/ IpoekTupoBanus POC;

—  TOpeaycMaTpuBaTh HEOOXOAMMOCTH O3HAKOMIICHHS C JOTMOIHUTEIBHOMN JINTEPATyPOit;

—  TIOOWIPSIIOTCSA peajibHble TeMbl KYPCOBBIX MPOEKTOB, a TAKXKE€ TEMbI, SBISIOIIMECS YaCThIO
BBIMTYCKHOHN KBaTU(PUKAITMOHHON paOOThI (UTLIOMHOTO TIPOEKTA).

[To KOHCTPYKTHUBHOM CIIOXKHOCTH pa3pabdarsiBaecmMoe POC 10mkHO OBITH HE HUXKE 1-TO
CTPYKTYPHOI'O YPOBHSI M BBIIIOJIHEHO € YYETOM cTaauii npoekruposanus no ECK/I.

B xone kypcoBoro npoekra Heo0X0IMMO pa3paboTaTh KOHCTPYKTHBHO-3aKOHUEHHbBIE
¢dynkmonanbHble y3ibl (PY) POC pazHooOpa3HOro Ha3HaueHUs: OOPTOBBIE, MOPCKHE, HA3€MHBIE U T.11.
W3-3a BpeMEeHHBIX OrpaHUYeHH, TPU BEIOOPE TEMBI MPOEKTa PEKOMEHYETCSl, KaK MPaBHIIO, OTaBaTh
npennouterne DY, Bxomsmm B coctaB POC (wnu 3akoruennoe POC), conepikaiiue B coctaBe He Ooee
50 31eKTpOpaIno’IeMEHTOB.

Ha cepsepe xommstoreproii cetu kadenpsl KUTIP umeercs 6onee 150 TeM HHIUBUAYaTBHBIX
3aJlaHul 17151 KypcOBOM paOOThI (3JIEKTPOHHBIE OMMCAHUS CXEM IEKTPUUYECKUX MpuHIunuanbHbix POC),
KOTOPBIE €KETOAHO MOTONHAIOTCS U Momuduuupytotcs. [Ipu BeiOope TeMbl KypcoBO#t pabOThI
PEKOMEHAYETCs] pyKOBOJCTBOBATHCS CIEIYIOIINM:

—  TeMa KypCOBOHM palOThl TOKHA OBITh aKTyaJbHOM, TO €CTh 3aTparuBarh MPOOJIEMbI, BaXKHBIC
JUTSL IPAKTUYECKOU JIEATEIbHOCTH B HACTOSAILIEE BpEMS,

— He crienyeT BBIOMpATh TEMY, CMBICI KOTOpPOM CTYIEHTy HE TMOHSTEH, WIH €CIH
npeamnogaraeMas Tpyao€MKOCTb €€ PaCKpBITUS BbI3bIBAET COMHEHUS B CBOMX CUJIAX;

— cuenyeT u3berarh MUPOKUX (HOPMYITUPOBOK TEMBI, TaK KaK 3TO MOXKET CJeNIaTh 3aBEPILICHHUE
paboThl HEBO3MOXKHBIM, TIOTOMY YTO BpeMsl Ha €€ BBITIOJHEHHE U €€ pa3Mephbl OTPaHUYCHBL;
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—  HYXHO yOeOuTbCs, YTO JJIsl PacKpPbITHUs T€Mbl PabOThl MMEIOTCS HEOOXOOUMBIE MaTepHaIbl,
JUISL Y€ro CjenyeT BBINOIHUTH NpPEABApUTEIbHBIN aHAJIU3 JUTEPAaTypbl U IPYruX HH(GOPMAIMOHHBIX
MCTOYHHKOB 10 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 (ioxman) 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
Ormpoc 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 MpeCcTaBieH B Tadmuie 11.2.
Tabmuna 11. 2 — IlepecueT 6aiioB B OLIEHKU 32 KOHTPOJIbHbBIE TOUKH
bayutel Ha 1aTy KOHTPOIBHOUM TOUYKH Onenka
> 90% ot MakcuMasbHOM cyMMbI OastoB Ha aaty KT 5
Ot 70% 1o 89% ot MakcumasibHOU cyMMbI OasutoB 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 TPAAUIIHOHHYI0 M MEKAYHAPOAHYIO OLCHKY
[lepecuer cymmbl 0aioB B TPAJULIMOHHYIO U MEXIYHAPOIHYIO OLICHKY Npe/CTaBlIeH B TalOnuie

11.3.

CornacoBaHa Ha noptane N2 17868

20



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

Hrorosas cymma 0asios,

Orenka (I'OC) YUYHUTHIBAET YCIICIIHO CaHHBIN 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 (H0CpercTBeHio)
2 (HEYNOBIETBOPHTENLHO) (1 Hwxe 60 6amios F (HeymoBieTBOpUTENHHO)

3aYTEHO)

12. YyeOHO-MeTOMMYeCcKOe 1 MH(OPMALIMOHHOE o0ecriedeHue TUCHUIIMHBI

12.1. OcHoBHas auTEpaTypa

1. WudopManmoHHbIE TEXHOJIOTUHA MPOCKTUPOBAHUS PATUOAIEKTPOHHBIX CPEACTB: y4eO.
mocobue ms crya. Beichl. yue. 3aBenenuii / FO.JI. Mypomres, J1.}FO. Mypomies, U.B. Topun u ap. —
M.: U3narenbckuii neHTp «Akanemusi», 2010. - 384 c. (mammune B 6ubnmmorexke TYCVYP - 8 3k3.)

2. Kynpssues, E.M. OcHOBBI aBTOMaTH3UPOBAHHOTO MPOCKTUPOBAHMS: YIYCOHUK 15 By30B / E.
M. Kynpssues. - M.: Akagemus, 2011. - 304 c. (nannuune B 6nbmmoreke TYCVYP - 10 5k3.)

3. PazpaboTka TeXHMYECKOTO 3aJaHusl U TEXHHUECKHX MpeIoKeHUH Ha mpoektupoBanue POC:
YdeOHOEe TOCOOWe K KypcOBOMY U JMIUIOMHOMY TpoektupoBanuio / Kobpun FO. II. - 2016. 83 c.
[DnektponHbIii pecypc] - Pexum poctyma: https://edu.tusur.ru/publications/6567, mara oOpamieHus:
01.04.2017.

12.2. lonostHuTEIbHAS JIUTEPATypa

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

2. VYBapoB A.C. P-CAD. IIpoektupoBanue 1 KOHCTPYHPOBAHUE IEKTPOHHBIX YCTPOUCTB. - M.:
«lopsiuas munus-Tenekom», 2004. - 760 c. (Hanmuuue B 6udauoreke 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  JIOKYMEHTallMu  Pagu0dJIeKTPOHHOM
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., Kypymmn A.A. [IpoekrupoBanre CBY ycTpoiicTB ¢ MOMOIIBIO
Microwave Office. — M.: Conon-IIpecc, 2003. - 496 c. (Hanuuune B 6ubanoreke TYCYP - 14 5k3.)

6. OCHOBBI TPOEKTHPOBAaHUS 3JIEKTPOHHBIX CpeAcTB: YueOHoe mocobme / KozmoB B. I,
UYepnupmmieB A. A., Koopur HO. II. - 2012. 149 c. [DOnektpoHHbIi pecypc] - Pexum gocryna:
https://edu.tusur.ru/publications/2783, nara oopamenus: 01.04.2017.

12.3 YueOHO-MeTOANYECKHE ITOCOOUS

12.3.1. O0s13aTesibHbIE Y4eOHO-METOAMYECKUE MTOCOOUS

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

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

3. HWHdpopmanmoHHBIE  TEXHOJOTMM  TMPOCKTUPOBAHHS  PAaIUOIICKTPOHHBIX  CPEICTB:
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Metonuyeckre yka3zaHusi 10 KypCOBOMY M TUITIOMHOMY npoektupoBanuto / Koopun O. I1. - 2012. 140 c.
[Onexrponnslii pecypc] - Pexxum poctynma: https://edu.tusur.ru/publications/2615, nara oOpateHus:
01.04.2017.

4. Altium Designer. SolidWorks. Yacte 1. Pa3paborka »s1emenTHOi 06a3pl: COOpHHK
MPAKTUYECKUX 33JaHUH MO MPOEeKTHUpoBaHHIO MedaTtHeIX y310B POC / Ozepkun 1. B. - 2012. 66 c.
[OnexTpoHHbIil pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/1556, mata oOpamieHus:
01.04.2017.

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

6. Altium Designer. SolidWorks. Yacte 3. Tomonormueckoe mnpoekrtupoBanue: COOpHUK
MPaKTUYECKUX 3aJlaHUi TI0 MPOEKTUpOBaHMIO medyaTHbIX y3710B POC / Ozepkun [[. B. - 2012. 95 c.
[OnexTponHslii pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/publications/1558, mara oOpamieHus:
01.04.2017.

7. 3HAKOMCTBO C CHCTEMOH aBTOMATH3UPOBAHHOTO MpOEKTUpoBaHMA medarHbix miar P-CAD:
Metonuyeckue ykazaHusi K jgaboparopHoil pabore mo nucuuruinHe «/HQOpMalMOHHBIE TEXHOJIOTHH
npoektupoBanus POC» / Kobopun HO. II. - 2012. 28 c. [DnekrpoHHbIi pecypc] - Pexxum mocrtyma:
https://edu.tusur.ru/publications/26 14, nara oopamenus: 01.04.2017.

8. Opranuzamus u BefeHne OMOIHOTEK pamuodnemMeHToB B P-CAD: Meroandeckue ykasaHus K
naboparopHoil pabore mo nucuuiuinHe «HpOpMAIMOHHBIE TEXHONOTHH MpoeKkTupoBaHus PICy» /
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 0003HaueHU paanodneMenToB B P-CAD: Meronuueckue
yKa3zaHus K jgaboparopHoil pabore mo aucuuruinHe «HpOpMaIMoOHHBIE TEXHOIOTHH MPOESKTHUPOBAHUS
POC» / Kobpun 0. II. - 2012. 60 c. [DnekrpoHHBIi pecypc] - Pexum pgocryma:
https://edu.tusur.ru/publications/2611, nata obpamenus: 01.04.2017.

10. Pa3paboTka mocaJoYHbIX MECT JJIi MOHTaKa KOHCTPYKTUBHBIX SJIEMEHTOB Ha MEYaTHOH Ij1are
B P-CAD: Meronuueckue ykazanusi K jabopatopHoi pabore mo nucuuruimae «MHpopmannoHHbIe
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 aucnerdepa Oubmuorek P-CAD Library
Executive: MeTonuuyeckue ykazaHusi K JiabopaTopHoit pabore mo aucuuruinae «HpopmanroHHbIe
texHoyoruu npoekrupoanus POCy» / Kobpun 0. I1. - 2012. 35 c. [DnekrponHsiii pecype]| - Pexum
nocryma: https://edu.tusur.ru/publications/2609, nara o6pamenus: 01.04.2017.

12. Co3nanue dneKTpUUECKUX cxeM rpaduueckum  peaakropom P-CAD  Schematic:
Mertoanuecknue ykazaHusi K JabopatopHoit paborte mo aucuuruinHe «HMHQOpManmoHHbIE TEXHOIOTUU
npoektupoBanust POC» / Kobpun 0. II. - 2012. 46 c. [Dnexrponnsiii 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» /
Kobpun 10. II. - 2012. 48 c¢. [OnekrpoHHBId pecypc] - Pexum  goctyma:
https://edu.tusur.ru/publications/2607, nara oOpamenus: 01.04.2017.

14. Pyynas W WHTEpaKkTUBHAs TPACCHPOBKH IPOBOJHUKOB medaTHeIXx Iuiar B P-CAD:
Meroanueckue ykazaHusi K J1abopatopHoil pabore mo aucuuiuinHe «H(OpMaoHHbIE TEXHOIOTUH
npoektupoBanust POC» / Kobpun 10. II. - 2012. 51 c. [DaexTponHbiii pecypc] - Pexxum moctyma:
https://edu.tusur.ru/publications/2606, nara ooparienus: 01.04.2017.

15. ABTOMaTmdeckas TpacCHpOBKa NPOBOJAHHMKOB MedaTHbIX IiaT B P-CAD: Mertoanyeckue
yKazaHus K jJaboparopHoil pabdore mo muctmiunae «MH(POpMAaMOHHBIE TEXHOJIOTHH MPOSKTHPOBAHUS
POC» / Kobpun IO. II. - 2012. 36 c. [DnexkrpoHHblii pecypc] - Pexum mgocryma:
https://edu.tusur.ru/publications/2605, gara oopamenus: 01.04.2017.

16. OcHOBBI S3pPrOHOMUKHM M JAU3aiiHA PaTUOIIEKTPOHHBIX CPEICTB OBITOBOTO Ha3HAUCHUS:
Yuebnoe mocobue / KommakoB A. K. - 2012. 200 c. [DnekrpoHHbii pecypc| - Pexxum mocryma:
https://edu.tusur.ru/publications/1112, nara obparmienus: 01.04.2017.
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17. Pacder TONIIMHBI BIAro3alIUTHBIX MOKPBEITHI Aetaneit POC: Metoaumdeckoe mocobue s
BBINOJIHEHM npakThdeckoro 3ansatus / KongakoB A. K. - 2012. 11 c. [Onexrponnslit pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/1040, nata o6pamenwus: 01.04.2017.

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

19. BeiGbop m pacyer cuctembl amoptm3anuu Onoka POC: Mertogudeckoe mocobue s
BBINONMHEHHA npakTudeckoro 3ausatus / KongakoB A. K. - 2012. 11 c. [Onexrponnslit pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/1045, nara o6pamenwus: 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 o6pamenus: 01.04.2017.

21. Omnpenenenrne MaccorabapUTHBIX TOKa3aTeled KoHCTpykiuu Omoka POC: Metoamdeckoe
rmocoOue JJisl BRINMOTHEHHS mpakTudeckoro 3ansatus / Kormakos A. K. - 2012. 6 c. [DnekTpoHHBIH pecypc]
- Pexxum nmoctyma: https://edu.tusur.ru/publications/1046, nata o6pamenus: 01.04.2017.

22. XymoXKeCTBEHHO — KOHCTPYKTOpCKasi pa3pa0oTKa JHIEBOW MaHETH paJn0d3JIeKTPOHHOTO
ycTpoiicTBa: MeTtoaudeckoe mocoOune 1Mo BBIOMHEHUIO pakTudeckoro 3ansatus / Kongakos A. K. - 2009.
19 c. [DnexrpoHHbIi pecype] - Pesxxum nocryma: https://edu.tusur.ru/publications/1175, nara obpamieHus:
01.04.2017.

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

24. Marepuansl Isl pacdeToB cucteMmbl amopruzanunu POC: YueOHo-MeToquueckoe nocoodue s
CTYICHTOB HarnpaBieHus «KoHCTpyHpoBaHUE U TEXHOJIOTHS dJIEKTPOHHBIX cpeacTB» / UepHbIlieB 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-meToamaeckoe nocooue / Kpaceko A. C. - 2012. 64 c. [DnekrponHsIil pecypc] - Pexxum mpocryma:
https://edu.tusur.ru/publications/1030, nata oopamenus: 01.04.2017.

26. OCHOBBI KOMITBIOTEPHOTO TIPOSKTUPOBAHMS M MOICITUPOBAHUS PATUOIIEKTPOHHBIX CPEACTB :
Y4eOHO-MeTOAMYECKOE TMOcOoOMe sl CTYIEHTOB TpPU BBINOJHEHWH 33JaHUN 1O TMPaKTHKE U
naboparopubiM paboram / Tucimenko B. U. - 2016. 23 c. [DnexTponHbIi pecypc] - Pexxum moctyma:
https://edu.tusur.ru/publications/6547, nata o6pamienus: 01.04.2017.

12.3.2 YyeOHO-MeTOqMYeCKHME TOCOOMS /ISl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSMH 310POBbS

Y4eOHO-MeTOAMYECKHE MaTeprabl sl CAMOCTOSTEILHON U ayTUTOPHOM paboThl 00ydarommxcs
U3 4YMCJIa MHBAJMJIOB MPEIOCTABIAIOTCA B (hopMax, aJalTHPOBAaHHBIX K OIPaHMYEHUSM 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(POPMALMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMbI H Tpedyemoe
NMporpaMMHoe odecrnedeHue
1. https://www.yandex.ru/ - 3To mouckoBasi HHPpOpMaIMOHHAs cucTeMa B MHTepHeTe ¢ yu€ToM
pycckoit MOp(HOJIOTHU M BO3MOXKHOCTBIO PErHOHAIIBHOTO YTOUHEHHUS.
2. https://www.google.ru/ - 310 mepBas TO MOMYIAPHOCTH KPYIHEWIIAs MYJIbTHI3bIYHAS
NoUCKoBasi cucreMa MHTepHera, mpuHaiexamas koprnopaun Google Inc., 3annmMaromas 6onee 60 %
MHPOBOTO PHIHKA.
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3. Hayunas onexrponnas OubOnmmoreka eLIBRARY.RU - xkpynHeimmii poccuiickuit
MH(GOPMAIIMOHHBIN MOpTal B 00JACTH HAYKH, TEXHOJOTHMH, MEAWIIMHBI U OOpa30BaHMS, COICpPKAIIHiA
pedeparsi u TonmHBIE TEKCTHl Oonee 18 wMiH HayyHBIX cTrared W myonukanmuid.  URL:
http://elibrary.ru/defaultx.asp? (moctyrn cBOOOIHBII).

4. DnextponHas 6ubnumoreka «Jlaub» Pecypc Bkirodaet B ceOsi SJIEKTPOHHBIE BEPCUM KHUT IO
MaTeMmaruke, (u3uKe, WHKCHEPHBIM HayKaM, SKOHOMHKE M MEHEKMEHTY, MpaBy U IOPUCTIPYICHIIUU.
URL: http://e.lanbook.com/ (mocTyn cBOOOIHBIH).

5. CHIPINFO - xpynHeWmmii cripaBOYHUK IO UMIOPTHBIM M OTEUECTBEHHBIM 3JICKTPOHHBIM
KOMMOHeHTaM, W pamuonetaisM. [B Hnarepnere] 2016 r. URL: http://www.chipinfo.ru/ (moctyn
CBOOOTHBIN).

6. '"Ilmatan" — 37MeKTpOHHBIC KOMIIOHEHTHI U U3MEpHUTENIbHAs TexHuka. [B Matepuere] 2016 1.
URL: http://www.platan.ru/ (1ocTym cBOOOIHBI).

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

13. MarepuajibHO-TEXHHYECKOe o0ecnedyeHue U CIUTIIUHbI
13.1. O0mue TpeGoOBaHMS K MATEPHATIBLHO-TEXHHYECKOMY 00eCneYeHUI0 THCIIUIITHHbI

13.1.1. MarepuajibHO-TeXHHYECKOe o0ecrievyeHne 1JI5 JJeKIMOHHbIX 3aHATHI

Jns npoBeneHus: 3aHATHIA JEKIMOHHOTO THIIA, TPYNIOBBIX U WHAMBUAYATbHBIX KOHCYIBTAIIHUM,
TEKYIIET0 KOHTPOJII U MPOMEKYTOUHOM aTTECTAlUU HCIIOJIb3YeTCS KOMIIbIOTEpHasi yueOHas ayuTOpus
(403 TK), ¢ KOIMYeCTBOM IIOCAJOYHBIX MECT He MeHee 22-24, o0opyaoBaHHAs TEJIECBU3HOHHBIM
MIPOEKTOPOM, JIOCKOM M CTaHAapTHOM yueOHOH wmebOenbto. Kpome TOro, aisi JEKIMOHHBIX 3aHSATUN
WCIIONIB3YIOTCSl TEJICBU3HOHHBIE ayIUTOPHHM TiaBHOTO Koprmyca (aym. 312 m 411) ¢ KonudecTBOM
nocaaouHbix mect 50 - 60. MMmerorcs HamisggHble MOCOOMS B BMJIE TNPE3CHTALMI MO JIEKIIMOHHBIM
paszzenaM AUCHIUILINHBL.

13.1.2. MarepuajibHO-TeXHUYeCKoOe o0ecnevyeHue Jis J1adopaTopHbIX padoT

JlBa KOMIIBIOTEPHBIX Kjacca C MEPCOHATBHBIMU KOMIBIOTEPAMHU, BXOJSIIMMHU B JIOKAJIbHYIO
kommbloTepHYIO ceThb Kadernper KUWIIP, mmeromedt Boixom k Internet. KommbroTepsl oOcCHaImeHsb
ONEpallMOHHBIMU cucTeMaMu Windows cO CTaHAapTHBIM IpOorpaMMHBIM obecrniedeHueM (Microsoft
Office, P-CAD, Solid Works, Altium Designer, Kompas). YuutsiBasi OypHbIii pocT HH)OPMAIIMOHHBIX H
KOMIBIOTEPHBIX TEXHOJOTMM B HACTOSIIEE BpeMs, a TaKXke OINpelel€HHOEe OTCTaBaHHE BBIITyCKa
COBPEMEHHOW Y4eOHOW JHTEpaTyphl U €€ BHICOKYIO CTOMMOCTH, 3HAYMTEIBHBIH YIOp B ()OPMUPOBAHHUH
y4eOHO-METOIMYECKOTO Y HH(POPMALMOHHOIO OOeCHeyeHus JAUCLUUIUIMHBI «ABTOMAaTU3UPOBaHHOE
npoektupoBanue POCy» caenaH Ha »yeKTpoHHBIE pecypcbl W MHTepHer-rexHonorun. Ha cepsepe
kapenpelr KUIIP xpaHATCs 3JEKTPOHHBIE ONHCAHMUA JIAOOPATOPHBIX paboT ¢  KOMILIEKTOM
MHAUBUAYAIbHBIX 3alaHUN U TECTOBBIX BOIIPOCOB MO KaXJIOM TeMe, TeMbl KypCOBBIX padoT, a Takxke
METOIMYECKHE M CIPAaBOYHbIE MaTepuajbl MO pazIUuHbIM BompocaMm mpoektupoBanusi POC. CtyneHTs
MMEIOT CBOOOJIHBIN JTOCTYN K 3JEKTPOHHOM OmOMmMoTeke oOywaromiel kadenpsl, B KOTOPOW HWMEIOTCS
HeoOXxonuMmble s mpoektupoBanus crtannaptel ECKJl um apyras HoOpMaTtuBHas JOKyMEHTAIMA,
oOyJaromuye MporpaMMBbl, 3JEKTPOHHBIC YYEOHHKH M Y4YeOHBIE ITOCOOWS TMPAKTHUUYECKH TI0 BCEM
M3y4aeMbIM pazienaM JUCHMILINHBI «ABTOMAaTU3UPOBAHHOE NIpoeKkTupoBanue POCy.

13.1.3. MarepunajibHO-TeXHHYECKOe o0ecnedyeHne J1JIs1 CAMOCTOSATEIbHOU PadoThI

Jnst caMoCTOsATEIbHOM PabOThI MCIONB3YIOTCS JBa KOMIIBIOTEpHBIX Kiacca (aya. 302 um 403
raBHoro koprnyca TYCVYP) ¢ coBpeMEHHBIMH NEPCOHAIbHBIMU KOMIIBIOTEPAMM, BXOASIIMMU B
JIOKaJbHYIO KOMITbIOTepHYIO ceTh kKadenper KUIIP, nmeromieit Berxon k Internet m obecneunBaroT 10CTyI
B D3JICKTPOHHYIO WH(pOPMALMOHHO-00pa30BaTEIbHYIO0 CpEely YHHUBEpPCHUTETa. YUUTHIBas OYypHBIH pPOCT
MH(GOPMALIMOHHBIX M KOMIIBIOTEPHBIX TEXHOJOTMII B HACTOsLIee BpeMs, a TakkKe OIpeneaeéHHoe
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 2JI€KTpoHHBIE pecypcel U MHTepHer-
texHonmorun. Ha cepepe xadenpsr KUIIP xpaHATCS 3JIEKTpOHHBIE OMHMCAHUS JTAOOPAaTOPHBIX padoT ¢
KOMIUIEKTOM WHAMBHUIYaIbHBIX 3aJIaHUI M TECTOBBIX BOIIPOCOB IO KAXI0H TeMe, TeMbl KYpCOBBIX paldoT,
a TaKXe METOAUYECKHE M CIIPABOYHBIE MaTepualibl IO PAa3jIU4HbBIM BolpocaMm npoektupoBanus POC.
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CryneHThl UMEIOT CBOOOIHBIN JTOCTYIl K 3JEKTPOHHOW OmOnmoreke oOydaromied kadeapbl, B KOTOPOH
UMEIOTCS HeOoOXoauMble i poekTupoBanus cranaaptel ECK/I u npyras HopmaTuBHAasi JOKYMEHTAIIHS,
oOyJaromuye MporpaMMbl, 3JEKTPOHHBICE YYEOHUKHM M Y4YEOHBIE ITOCOOHS TMPAKTHUUYECKH TI0 BCEM
M3y4aeMbIM pa3/enaM JUCIMILINHBI «ABTOMAaTU3UPOBAHHOE NIpoeKkTupoBanue POCy.

13.2. MarepuajibHO-TeXHUYECKOe 0O0ecneyeHue JUCHUNIMHBI sl JIMI ¢ OrPAHUYEHHBIMU
BO3MOKHOCTSIMU 310POBbS

OcBoenne auctuIuHbl JuamMu ¢ OB3 ocymecTBiIseTcsl ¢ UCIONMb30BAaHUEM CPEACTB OOyUSHUS
0OIIIEro M CrelruaJIbHOTO Ha3HAYCHMS.

[Ipu oOydeHMH CTYIEHTOB ¢ HAPYLWIEHHSIMH CJIyXa TPEIyCMOTPEHO HCIIOIb30BaHUE
3BYKOYCWJIMBAIOIIEH anmaparypbl, MYJIBTUMEAUNHBIX CPEICTB U JIPYrUX TEXHUYECKUX CPEICTB
npuema/nepenaun yueOHol nHpopMaluu B AOCTYMHBIX (popMax A CTYAECHTOB 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, ayIMOTEXHHKOUW, BUJICOTEXHUKOM, AJIEKTPOHHOM [TOCKOW, MYIbTUMEIUWHOU
CHCTEMOM.

[Ipu o0y4yeHUM CTYACHTOB € HAPYLIEHUSIMM 3PeHMSIMU TPEIYCMOTPEHO HCIOJIb30BaHUE B
JIEKIMOHHBIX U YU€OHBIX ayIUTOPUSIX BO3ZMOKHOCTH IMPOCMOTPA YIAJICHHBIX 0OBEKTOB (HAaIIpUMep, TEKCTa
Ha JIOCKE WJIM Cllaiijia Ha IKpaHe) MPU MOMOIIY BUCOYBEIUYUTENICH IS YIaJIEHHOTO IPOCMOTpa.

[Ipu oOy4yeHHH CTYICHTOB ¢ HAPYLIEHHUSIMH ONOPHO-ABUIaTeILHOI0 ANMAPATA HCIOIL3YIOTCS
aJbTepHATUBHBIE YCTPONCTBA BBOJA MH(OpPMAIMK U JIPYyrUe TEXHUUECKUE CPEACTBA IMpHeMa/Tiepeaadn
yueOHOU MH(pOpMAIMK B JOCTYIMHBIX QopMax s CTYISHTOB C HAPYIIEHUSMHU OIMOPHO-ABUTaTEILHOTO
anmnapara, MOOMJIbHOM cucTeMbl 00ydEeHHMsI IS JIFOAEH ¢ MHBAJIUIHOCTBIO.

14. ®oHa 011€eHOYHBIX CPEACTB

14.1. OcHoBHBIE TPeOOBaHUSA K (POHTY OLIEHOYHBIX CPECTB U METOAMYECKHE PEKOMEH 1Al
@OoHJ OLEHOYHBIX CPEACTB M THUIIOBBIE KOHTPOJBHBIC 3aJaHMs, HCIIOIB3YEMBIE I OLIEHKU
c(hOpMUPOBAHHOCTH M OCBOCHHMSI 3aKPEIUICHHBIX 3a JUCHUIUIMHOW KOMIIETCHIIMN TIPH TPOBEICHUN
TeKyIIel, MPOMEKYTOUHOM aTTeCTaIluH 110 AUCIUILTHHE MPUBEACH B MPUIOKEHUU K pabodeil mporpaMme.

14.2 TpeGoBaHusi K (OHIY OLEHOYHBIX CPEICTB IJISl JIHI[ C OFPAHHYEHHBIMH BO3MOKHOCTAMHU
3710POBbSI
21)'[5[ CTYJIeHTOB C HUHBAJIUIHOCTBIO HpeHYCMOTpeHI)I JOIIOJIHUTCJIBHBIC OHNCHOYHBIC Cpe)ICTBa,
MepeUeHb KOTOPHIX YKa3aH B TAOJHUIIE.

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

C HapyleHusIMU
ciyxa

IIpenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C napymenussmu | CobeceroBaHue 10 BOIIpocaMm K 3a4ery, | [IpenMyInecTBEHHO yCTHAs IPOBEpKa

3pEeHUs OMpOC M0 TEPMUHAM (MHIUBUYaJIbHO)

C HapylieHusIMu Pemennie nucTaHIIMOHHBIX TECTOB,

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

anmapara 3a4eTy

C orpannyenusiMu 1o | TecTsl, NMCbMEHHbBIE CAMOCTOSITEIbHbIE [TpeumyniecTBEHHO IPOBEPKa
0011IeMeTUIIMHCKUM paboThI, BOIIPOCHI K 3a4ETY, METOAAMH, UCXO/Sl U3 COCTOSTHUS
MOKa3aHUSAM KOHTPOJIbHBIE 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 [le4aTHON (hopMe C YBEIMUEHHBIM LIPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOZIOM YTEHUSI ACCUCTEHTOM 3aJlaHusl BCIIYX;

- IIPEIOCTaBJICHHUE 3a[JaHUs C HUCIIOJIB30BAHUEM CYPJONEPEBOIA.

CryneHTaM C MHBaJUJAHOCTHIO YBEJIIMYMBAETCS BpEeMs Ha MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE

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

- MUChMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C HCIIOJIB30BAHUEM YCIYT ACCUCTCHTA;

- MPEICTaBIICHHE OTBETOB YCTHO.

[Iponenypa oneHUBaHUS PE3yJAbTaTOB OOYYEHHUS WHBAJIUAOB MO AMCHUIUIMHE TPETyCMaTPHUBACT
npeaocTaBieHue nHGopMauu B popMax, aianTHPOBAHHBIX K OIPAHHUYCHUSIM HX 370POBbS U BOCIIPHUSATHUS
UHpOpPMaLNH:

Jst U ¢ HapyIeHUsIMH 3peHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B TIEYaTHOH (hopMe yBEIMYECHHBIM MIPH(TOM.

Jst UL ¢ HApYIEeHHsIMH CJIyXa:

- B (hopMeE TEKTPOHHOTO IOKYMEHTA;

— B IeyaTHou (opme.

Js U1 ¢ HApyIeHUsIMA OTIOPHO-ABUTATEJILHOTO anmapara:

- B (hOpMeE TEKTPOHHOTO IOKYMEHTA;

— B IeyaTHou (opme.

HpI/I HGOGXO,HI/IMOCTI/I JJIA O6yanOIHHXCH C MHBAJIMAHOCTHIO MMpoucaypa OUCHUBAHUSA PC3YIILTATOB
O6yLIeHI/IH MOXET IMPOBOAUTHCA B HECKOJIBKO 3TAIlOB.
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1. BBenenne

@®onx onenouynsix cpenacts (POC) spnsercs MpUIOKEHHUEM K paboueil mporpaMme JTUCIUILTTHEI
(MpakTUKM) U MpeACTaBIsIeT cOO0H COBOKYIMHOCTb KOHTPOJIbHO-U3MEPUTENIBHBIX MAaTepHasioB (THUIIOBbIE
3a1a4M (3aaHus), KOHTPOJIbHBIE PA0OTHI, TECTHI U JIP.) U METOJOB MX UCIIOJIb30BaHMUS, TPEAHA3HAYEHHBIX
IUI U3MEPEHUsI YPOBHSI JOCTUIKEHUS CTYIEHTOM YCTAHOBIICHHBIX PE3YJIBTaTOB 00yUEHMS.

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

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

Kon DopMynTupOBKa KOMIIETEHIIUU Orarnsl GopMUPOBAHUS KOMIIETEHIIUH
[1K-8 TOTOBHOCTBIO OCYILIECTBIIATH KOHTPOJIb JloJDKEeH 3HaTh OCHOBBI aBTOMATU3AIHH
COOTBETCTBHS pa3padaTbIBACMbIX POCKTOB U | IPOCKTHO-KOHCTPYKTOPCKOU
TEXHUYECKOW JOKYMEHTAIIUU CTaHJapTaMm, JeSITeITLHOCTH, MATEMaTHYCCKUE MOJICITN
TEXHUYCCKHUM YCIIOBHSIM M IPYTHM 00BEKTOB MTPOCKTUPOBAHUS, METOJIBI
HOPMATHBHBIM JOKYMEHTaM pelIeHHs MPOSKTHBIX 33]1a4 METOIbI
3ammThl POC 0T pa3HOOOpa3HBIX BHEITHUX
[1K-7 CITOCOOHOCTHIO pa3pabaThIiBaTh MPOEKTHYIO U n b p

U BHYTPEHHHX J1€CTa0MIIN3UPYIOIIUX
(bakTOpOB (KIMMAaTUYECKUX, TEIIJIOBBIX,
MEXaHUYECKUX U Jp.) TIPU UX
JKCIUTyaTallu, TPAHCIIOPTUPOBAHUH U
XPaHEHUHU KOHCTPYKTUBHBIE MEPBI
HOBBIIIEHUS HAJIEKHOCTHU IIUPOKOTO
kiacca POC mpu gectabmin3upyromux
BO3EHCTBUAX METO/IBI MATEMaTHYECKOTO
MOJIEIIMPOBAHUS HIEKTPUUECKUX,
TEIUIOBBIX U MEXaHUYECKHUX MPOLIECCOB B
POC [J;

JlomkeH yMeTb TPOEKTUPOBATH C
MIOMOIIIBIO KOMIIBIOTEPA KOHCTPYKIIMH
aHAJIOTOBBIX U IIU(PPOBBIX YCTPOUCTB HA
OCHOBE JIJaHHBIX 00 UX (PYHKIIMOHATBHOM
Ha3HAYEHHH, JIEKTPUUECKUX MapaMmeTpax
Y YCJIOBHSAX KCIUTyaTalliu MCII0JIb30BaTh
MaTeMaTU4YECKUE MOZEIN U METOBI JUIs
peteHus npodeccuoHaIbHbIX 33134
aBTOMATHU3UPOBAHHON pa3paboTKu
KOHCTPYKUHUA U TEXHOJIOTHI 3JIEKTPOHHBIX
CPEICTB NPEACTABIATE TEXHUYECKUE
pELIEHHS C UCIIOJIb30BaHUEM CPE/ICTB
KOMITHIOTEPHOU TpaduKH U
TreOMETPUUYECKOTO MOJEIIUPOBAHUS
ucnois3oBarh ctanaaptel ECK]I u apyryto
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 ITOATOTOBKHU
KOHCTPYKTOPCKO-TEXHOJIOIMYECKOU

JAOKYMCHTAIIUH,

OOue xapakTepUCTUKU TOKa3aTeleil u KpUTepueB OLICHWBaHM KOMIETEHLMI Ha BCEX dTarax
IIpHUBEJICHBI B TabnuLe 2.
Tabnuna 2 — O0uMe XxapakTepUCTUKU MOKa3aTeNlel 1 KpUTEPHEB OLICHUBaHUs KOMIIETEHLIUMH 110 3Tanam

Ilokazarenu u
KpUTEPUU

3Hare

VYmMmeTh

Bnanets

OTir4uHO (BBICOKHIA
YPOBEHB)

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

O06namaeT quama3oHOM
[IPaAKTUYECKUX YMEHUH,
TpeOyeMbIX AJIs 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 YMEHHIH, 3aBepIIeHHE 33/1a4 B
MOHSATHS B Mpeaesax TpeOyeMbIX JJISl pELICHUs] | UCCIICIOBaHUM,
n3y4aemMoin oomactu OTIpeICTICHHBIX TTPOOJIEM B | IPUCITOCAOIMBACT 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 Peanu3zanus KoMnereH i

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

TEXHUYCCKUM YCJIOBUAM W JOPYTUM HOPMAaTHBHBIM

s popmupoBaHUsl KOMIETEHIIMHA HEOOXOAMMO OCYIIECTBUTH PSAJl ATAOB. DTarlbl (OPMHUPOBAHUS
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 TpaduKu U
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 CpelIcTBaMuU
}IGCT36I/IJ'H/ISI/Ipy}OHII/IX HpaKTHqCCKHX 3aj1a4, aBTOMAaTHU3aInu

pa3paboTKu KOHCTPYKIIUH
¥ TEXHOJOTHH
MIPOU3BOJICTBA
3IEKTPOHHBIX CPE/ICTB.
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BO3/€ICTBUIA); IPUHLIUIIBI
MaTeMaTH4ecKoro
monenupoBanus POC u ux
TEOPETUYECKOE

000CHOBaHNE, OCHOBAHHOE

Ha KJIACCUYECKHUX
TIOJTOKEHUSIX
TEOPETUYECKOI MEXaHUKHU
¥ TePMOJIMHAMHUKH;
KOHCTPYKTHBHBIE MEPbI
MIOBBIIIICHUS HAJEKHOCTH
mupokoro kinacca POC
NIPY TETJIOBBIX U
MeXaHHYECKUX
BO3JICHUCTBUSIX C YUETOM
B3aMMHOTO BIUSHUS
KOHCTPYKIIHOHHBIX U
AIEKTPUYECKUX
apaMeTpoB; METOAbI
MH)XEHEPHBIX METO/I0B
MaTeMaTu4ecKoro
MOZETUPOBAHUS

SJICKTPUYCCKUX, TCITJIOBBIX

N MCXAaHNYCCKUX
nponieccoB B POC.

CPELCTB; * UCIOIb30BaTh
HOpPMAaTHBHO-
TEXHUYECKYIO
JOKYMEHTALIIO B
IIPOEKTHOU JIE€ATEIBHOCTH.

Bunp! 3aggatuit

e lHTEepakTUBHBIE
nabopaTOpHBIC 3aHATHUS,
¢ llHTEepakTUBHEIC

e llHTEepakTUBHBIE
abopaTOpHBIC 3aHATHUS;

L4 I/IHTCpaKTI/IBHHC

e llHTEepakTUBHBIE
nabopaTopHbIC 3aAHSITHS;

e JlabGoparopHsble

e Ortyer no
nabopatopHoOit paboTe;

e Ormpoc Ha 3aHATUSIX;

e BricTymuieHue
(mokitam) Ha 3aHATHH,

o TecT;

e OTueT No KypcoBoi
pabore;

e JlubdepeHIMpOBaHHBI
U 3a4eT;

e Ortyer no
nabopaTopHOit padoTe;

e Ormpoc Ha 3aHATHSIX;

e BricTyruieHue
(mokIam) Ha 3aHATHH;

o TecT;

e Otuer 10 KypcoBoil
pabore;

e JlubdepennupoBaHHbI
U 3a4eT;

JIEKLUY; JIEKLUY; paboThI;

e JlabGopaTtopHbie e JlaGopaTtopHbie e CamocTosTenpHas

paboThI; paboThI; paborta;

o Jlexnmu; o Jlekmuu; e KoHtponb

e CamocTtosiTenpHas e CamocTosTenbHas CaMOCTOSATENLHOM

pabora; paborta; paboThl (KypcoBoit

e KoHutpons e KoHutponb POCKT / KypcoBast

CaMOCTOATEIbHOMN CaMOCTOSITEIbHON pabora);

paboTsl (KypcoBoOi paboThI (KypcoBoit

MIPOCKT / KypcoBast MIPOCKT / KypcoBast

pabora); pabora);
Hcnonb3yembie e KoutponbHas pabora; | e KoHrpomnbHas pabdora; | e OTuer no
CpencTBa e KoHcrexr e Koncnexr nabopaTopHOil padoTe;
OLICHMBAaHMsA CaMOIIOJIOTOBKY;, CaMOIIOJATOTOBKH,; e BricTymienue

(moKJam) Ha 3aHSATHH;

e OT4eT no KypcoBou
pabore;

e JluddepeHupoBaHHEI
1 3a4erT;

e DK3aMeH;

e Kypcosas pabora
(mpoexkr);

CornacoBaHa Ha noprtane N2 17868

30



e DK3aMeH;
e Kypcosas pabota
(mpoexT);

e DK3aMeEH;
e Kypcogsas pabora
(poexT);

@opMynupOBKa IOKa3aTejaed U KPUTEPUEB OLICHUBAHUSA JAaHHOM KOMIIETEHLIMH IIPUBEICHA B

Tabmure 4.
Tabnuna 4 — IlokazaTenu U KpUTEPHH OLICHUBaHMS KOMIIETEHLIMHU Ha 3Tarax
CocraB 3HaTh YMeTh Bnanets
Ornuno e OGmamaer e OOmanaer nuanazonoMm | ® KonrtponmpyeT padory,
(BBICOKHH YPOBEHB) | (haKTHYECKUMHU U MPAKTHYECKUX YMEHUH, IPOBOAUT OLICHKY,
TEOPETHYCCKUMH TpeOyeMBIX JJISl Pa3BUTHS | COBEPIICHCTBYET

3HaHUSMHU B IIpeJieax
n3ydaeMoil 061acTu ¢
MIOHUMaHHEM T'PaHHMIL
MIPUMEHUMOCTH ;

e AHaIM3HpyeT CBA3U
MEXy LEIsIMU U
3a/ladyaMy COBPEMEHHBIX
CPEACTB KOMIIBIOTEPHOIO
npoextuposanus POC ;

TBOPYECKHX PEIICHUH,
abcTparupoBaHUs
npo6ieM cBoOOTHO
IIPUMEHAET COBPEMEHHBIE
pOrpaMMHEIE
KOMIIJIEKCHI
CXEMOTEXHUYECKOTO
MOJICTUPOBAHNS;

neicTBUs paboThI
CITIOCOOEH OCYIIECTBIATH
MEXITPOrpaMMHBIH
00MEH IPOEKTHOM
uHpopmanueil B
pasznu4HbIX (hopMaTax u
POTOKOJIAX;

Xopotio (0a30BsIit

e 3HaeT QaKThl,

e (OO0OamaeT QUama3oHOM

e KoHTponupyet padory,

YPOBEHB) MIPHUHIIUIIBI, TPOLIECCHI, MPAKTHYECKUX YMEHUH, MPOBOAUT OLICHKY,
oO11ye MoHsATUS B TpeOyeMbIX Ui PEIICHUs | COBEPILIEHCTBYET
npenenax u3ydaemMon OTIpeIeIEHHBIX IPOOJIeM | JIEUCTBHS pabOoThI
00J1acTH OHUMAET CBSI3U | B 00JaCTH UCCIEIOBAHMS;, | CIOCOOEH OCYIIECTBISTh
MEXy HCIISIMU 1 e CaMoCTOsTENbHO MEXIPOrpaMMHBIN
3a1ad4aMi COBPEMEHHBIX NPUMEHSCT COBPECMCHHBIC oOMeH HpoeKTHOP'I
CPCACTB KOMIIBIOTCPHOT'O | OpOrpaMMHBIC I/IH(bOpMaI_II/Ieﬁ B
npoektupoBanusi POC; KOMILJIEKCHI pasnIuyHbIX (hopmarax u

CXEMOTEXHHYECKOTO IIPOTOKOJIAX;
MOJICTUPOBAHHS,

VYnosnerBopuTelibH | o O0magaet 6a30BHIMU e OOnamaetr OCHOBHBIMHU | o PaboTaeT mpu npsMom

0 (TTOpOroBBI’ OoOUIMMY 3HAHUSAMU aET | yMEHUSAMHU, TpeOyeMbIMU | HAOIIOACHUU BIa/ieeT

YPOBEHb) orpejeneHus enei u JUUISL BBITIOJTHEHUS TEPMUHOJIOTUEH,
3a/1a4 COBPEMEHHBIX MPOCTHIX 3a]1a4 yMeeT MIPUHATOM B
CPEJCTB KOMIIBIOTEPHOTO | padoTarh C MEXKITPOTPaMMHOM
npoektupoBanus POC; COBPEMEHHBIMH oOMeHe POEKTHOM

MPOTPaMMHBIMH uHpOopMaIuei;
KOMITJIEKCaMU

CXEMOTEXHHUYECKOTO

MOJICITUPOBAHNS,

2.2 Komnerennus IK-7

[TK-7: cmocoOHOCTBIO pa3padaThiBaTh MPOCKTHYIO M TEXHHYECKYIO JOKYMCHTAILMIO, O(OPMIISTH
3aKOHYCHHBIC MPOCKTHO-KOHCTPYKTOPCKUE PAOOTHI.

Jlist popMHUpOBaHKS KOMIICTCHIIMHA HEOOXOAMMO OCYIIIECTBUTH PsIJT ATAOB. DTaIbl (POPMHPOBAHHS
KOMIICTCHIINU, HpI/IMCHSIGMBIe JIA OTOIr0 BHUABI 3aHﬁTHﬁ nu I/ICHOJ'IBSYCMBIG CpCI[CTBa OILICHUBAHUA
MPEICTaBICHBI B TAOIHIIE 5.

Tabmuma 5 — Oransl GOpMUPOBAHUS KOMITIETEHITUU H UCIIONBE3YEMBIE CPEICTBA OICHHBAHUS

Cocras 3HaTh YmeTh Bnagets
Conepxanue CTaHAAPThl, TEXHUUECKUX | pa3padaThiBaTh CoBpeMEHHBIMU
JTaIoB yCIIOBUS U TpeOOBaHUM KOHCTPYKTOPCKO- IIPOrpaMMHBIMHU
ECKJI ocHOBHBIE TEXHOJIOTUYECKYIO CpeACTBaMU IOArOTOBKHU
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XapaKTePUCTUKU U
napaMeTpbl IEeKTPOHHBIX
KOMITOHEHTOB
COBpPEMEHHbIE
TEXHOJIOTMYECKHE
IIPOLIECCHI, JIEKAIUX B
OCHOBE IIPOU3BOJICTBA
POC

nokymenranuio Ha POC
OCYIIECTBISATH KOHTPOJIb
COOTBETCTBUS
pa3pabaTbhIBaeMBbIX

IIPOEKTOB M TEXHUYECKOU

JAOKYMCHTAaIlUN

TCXHUYCCKHUM YCIIOBUSM U

JPYTMM HOPMaTHBHBIM
JIOKyMEHTaM

KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOU
JOKYMEHTAIH ITPOEKTOB
POC nHaBbikamu paboOTHI €
KOMIIBFOTEPHOU TEXHUKOU
Y IPOrPaMMHBIM
obecrieueHueM st
pa3zpaboTKu
KOHCTPYKTOPCKOH
JOKYMEHTAIIMM HaBbIKaMU
BbIOOpA AIEKTPOHHBIX
KOMIIOHEHTOB U
MaTepua’os,
COOTBETCTBYIOLINX
TEXHUYECKOMY 33/IaHHIO,
cragaapram wim TY

Bunsl 3angTuit

e lluTepakTuBHBIE
nabopaTtopHbIe 3aHITHS,
e llHTEepakTHBHBIE
JIEKLUY;

e JlaGopaTtopHbie
paboThI;

o Jlexumuy;

e CamocTosiTenbHas
pabora;

e KoHTpOIsb
CaMOCTOSITEJIbHOM
paboTh! (KypcoBoi
MIPOEKT / KypcoBast
pabora);

o I/IHTepaKTI/IBHHe

J'Ia60paT0pHBIe 3aHATHA,

e llHTepakTHBHBIE
JEKIHH;

e JlaGopaTtopHbie
paboThr;

o Jlekuuu;

e CamocTosiTenbHas
pabora;

e KonTpois
CaMOCTOSITEIbHON
paboThI (KypcoBOii
MIPOEKT / KypcoBast
pabora);

e llHTEepaKkTUBHBIC
1a0opaTopHbIC 3aHATHS;
e JlaGopaTtopHbie
paboThI;

e CamocrosiTeNbHas
pabora;

e KoHTponb
CaMOCTOSITEIbHOU
paboThI (KypcoBOii
NPOEKT / KypcoBast
pabota);

Hcnone3yemblie
cpencTsa
OIICHUBAHUS

e KonrponbHas pabora;
e KoHcnekr
CaMOTOATOTOBKH;

e OrtyeTt mo
nabopatopHoii pabore;
e Omnpoc Ha 3aHATHSIX;
e Brictynnenue
(mokian) Ha 3aHATHH;

e Tecr;

e OTyer Mo KypcoBou
pabore;

o JludbdepeHmpoBaHHbI
# 3a4eT;

e DK3aMeH;

e Kypcosas pabora
(npoexkr);

e KoHTposbHas pabora;

e KoHcnekr
CaMOIMOATOTOBKHY;

e OrtyeTt no
nabopatopHoii pabore;
e Omnpoc Ha 3aHATUSX;
¢ BricTymienue
(moKIa) Ha 3aHATHUH;
o TecT;

e OT4eT no KypcoBOu
pabore;

e JluddepeHuupoBaHHBI

1 3a4eT;

e DK3aMCH;

e Kypcosas pabora
(mpoexkr);

e OrtyeT no
nabopatopHoii pabore;
¢ BricTymienue
(moksan) Ha 3aHATUM;
e Otuer 10 KypcoBoil
pabore;

o JluddepeHuupoBaHHEI
U 3a4eT;

e DK3aMeEH;

e Kypcogas pabora
(IpoexT);

(DOpMy.]'II/IpOBKa Moka3arejae u KPpUTCPUCB OLICHUBAHUA JaHHON KOMIIETECHIIUHN IpUBCJICHA B

Tabnure 6.
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Ta6J'II/II_[a 6 — Ilokazarenu u KPpUTCPpUH OLICHHUBAHHWA KOMIICTCHIIMU HA 3Tallax

CocraB

3Hare

VYMmeTh

Bnanets

Qawizgi:
(BBICOKHI YPOBEHB)

® TpEeACTaBIsAET
CHOCOOBI U pe3yNbTaThl
pEILICHU CIOXKHBIX 3a/1a4
CXEMOTEXHUYECKOTO
MIPOEKTHPOBAHUS;

® CIIEUT 3a
TEH/ICHLUAMU Pa3BUTUSA
Y 3HAaET COBPEMEHHYIO
3JIEMEHTHYIO 0a3y;

® yMeeT NpeACTaBIATh
TEXHUYECKUE PELICHUS C
HCIIOJIb30BaHUEM CPE/ICTB
KOMITbIOTEPHOM TpaduKy;
® CaMOCTOSITEJIbHO
BBITIOJIHSACT
MaTeMaTu4ecKoe
MOJIETMPOBAHUE
CJIOKHBIX HU(POBBIX
YCTPOMCTB C LIENBIO
ONTUMU3AINH UX
napamMeTpoB;

e CcBOOOIHO BIagEET
METOJIaMU ONTUMHU3ALUT
IIPOEKTHBIX PEIICHUN;

e BIajeeT
TEXHOJIOTUSIMU
«06e30yMaxKkHOTO»
IPOEKTUPOBAHUS;

Xopotiio (0a30BbIit

® HMMCCT MPCACTABICHHUC

® YMCCT HAXOOUTH

® BJIaACCT OCHOBaAMU

® pacro3HaeT
TEHCHIINH Pa3BUTHUS U
pazbupaercs B
COBPEMEHHOMN
3JICMEHTHOM 0a3e;

MaTeMaTu4ecKoe
MOJEIMPOBAHKE
M(POBBIX YCTPOUCTB;

YPOBEHB) 0 croco0ax u TEXHUYECKUE PEIICHUA C | MEXIPOrpaMMHOI0O
pe3ynbpTarax peleHus HCIIOJIb30BaHUEM CPEICTB | 00OMEHa MPOEKTHOM
CJIO’KHBIX 3a/1a4 KOMIBIOTEpHOH rpaduky; = uH(pOpMaImeii B
CXEMOTECXHHUYCCKOT'O ® yMEET KOPPEKTHO Pa3IuYHBIX (bOpMaTaX "
IIPOEKTUPOBAHUS; BBIIOJHATE [IPOTOKOJIAX;
® 3HAKOM C MaTeMaTHYECKOE ® BIIaJeeT HEKOTOPLIMHA
TEHACHIUAMU PA3BUTHUSL MOJIEIMpOBaHUE METOAaMU ONTUMU3ALA
Y UMEeT MPEICTABICHUE | CIOXKHBIX HU(POBBIX MIPOEKTHBIX PELICHUN;
0 COBPEMEHHOM YCTPOMCTB C LEIBIO e BajeceT
AIIEMEHTHOM 0a3e; OINTUMU3AIUN UX SMITUPUYECKUMU
MapaMeTpoB; npuéMamMu
«06e30yMaKHOTO»
MIPOEKTUPOBAHMUS,
VIIOBJIETBOPUTENILH | ® BOCIIPOU3BOJAUT ® YMCET IOJIb30BAThHCA ® BJIAJICET NPOCTEHUIIUMHU
0 (moporoBsIi pelLIeHne CIOKHBIX 3a/1a4 | CPeICTBaMU HaBbIKAMU ONTUMHU3ALA
YPOBEHB) CXEMOTEXHUYECKOI'0 KOMITbIOTEPHOU TpadUKy; | MPOEKTHBIX PEIICHUM;
MIPOCKTUPOBAHUS, ® YMEET BBIIIOJIHATh ® BJIaJ€€T HABBIKOM

MOJIrOTOBKH
KOHCTPYKTOPCKHX
JIOKyMEHTOB B
AJIEKTPOHHOM BHIE;

JIeSTCIIBHOCTH,

XapaKTEepU3YyIOIMIUX ATallbl

3 TunoBblie KOHTPOJBHBIC 3aITaHUA
I[.HSI pcain3anu BBIIICIICPCYHUCIICHHBIX 3aa4 O6yquHH HCIOJIb3YOTCA TUIIOBBIC KOHTPOJIBHBIC
3a/IaHuA WKW WUHBIC MAaTCpualibl, HCO6XOI[I/IMBIC I OLICHKH 3HaHHI>i, YMeHHﬁ, HAaBBIKOB U (I/IJ'II/I) OIIbITa

06paSOBaTeHBHOﬁ nporpamMmsbl, B CJICAYIOIIEM COCTABE.

3.1 Bonpochl Ha caMOINOAT0TOBKY
— HWudopmanmonnsie texnonorun (MT) B mnpodeccrnoHanbHONH AEATENBHOCTH WHXKEHEpa-
npoektuposirka POC

3.2 TecToBble 3a1aHus
1) K kakoit mpobiaemMe OTHOCUTCS OTpeAeTICHIE OCHOBHBIX XapaKTEPUCTHK CHCTEMBI IPH
HEKOTOPOU BRIOpaHHOM ((hUKCUPOBAHHOK) CTPYKType? a) mpobiema cuHTe3a b) mpodiema ananuza 2) K
Kako# mpoOyieMe OTHOCUTCS BBIOOP YHCIia YPOBHEH U MOACHCTEM (MepapXusi CUCTEMBI)? a) mpobiema

cuHTe3a b) mpobiiema ananm3a 3) K kakoMy BUIY TIOIICUCTEM OTHOCSITCS MOJCHCTEMBI TPACCHPOBKH
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COEJIMHEHUH B MeYaTHBIX IU1aTax? a) 00CIyKHUBAIOLIUE MOACUCTEMBI b) IPOEKTUPYIOIINE OJCUCTEMBI 4)
K kakomMy Buy MOJIICUCTEM OTHOCATCS MOACUCTEMBI pa3pabOTKH U CONPOBOXKICHHS TPOTPAMMHOTO
obecnieuenuss CASE (Computer Aided Software Engineering)? a) o6¢cnykuBaromue moacucTeMsl b)
IpoeKTHpYyolIKe nojcucreMsl 5) K kakomy BHy MOJCHCTEM OTHOCSATCS MOICUCTEMbI H3TOTOBICHUS
KOHCTPYKTOPCKOM TOKYMEHTAIIUU M CXEMOTEXHUYECKOT0 aHalin3a? a) 00CIIy>KUBAIOLIUE MTOICUCTEMBI b)
IPOEKTHpYIOLIHe mojcucTeMbl 6) Kakyro MammHHyI0 rpaduKy clieAyeT UCTIOIb30BaTh JJIs PEeLIeHUs
3a/1a4 MPOSKTUPOBAHUS KOHCTPYKIIMK? a) MHTEPAKTHBHYIO MAIIMHHYIO rpaduKy b) makeTHyr0 00paboTKy
rpaduueckoii uapopmanuu 7) Kakas rpaguueckas cucrema JODKHA UCIIOIB30BATHCS I 0POPMIICHUS
TEXHUYECKOM IOKYMEHTAIMU? a) CTIeIUaIN3UuPOBaHHbIC IpadUIECKUEe CUCTEMBI b) CHCTEMBbI 001Iero
HasHaueHus 8) Kakas rpaduueckas cuctemMa J0IDKHA HCIONIB30BAThCs A1t 0(hOpMIIeHUs rpaduyecKux
3aBucuMocterd POC? a) cnenuanu3npoBaHHblie rpadUuecKue CUCTEMBI b) CUCTEMBI 0011IeTO Ha3HAUYCHUS
9) Kakue moaxoabl HEOOXOAMMBI JJIsl PEIICHUS 3a]1a4 TPACCHPOBKH COSTMHCHUI MEXIY dJIeMEHTaMu? a)
BHEJIPEHHUE CYIIECTBYIOIIETO MTPOrPaMMHOTO o0ecTiedeHus b) MoCTpoeHNE MaTeMaTHIECKUX MOIETIEH C)
pa3paboTka cooTBeTCTBYIOIMUX mporpamm d) paspadotka anroputmoB 10) Kakue moaxons He0OXOIUMBI
JUISL pEIICHHUs 3a]]a4 pa3MeIleHuUs 2JIEMEHTOB AJIEKTPUUECKOM CXeMbl IIOCIIe TOTro, KakK 3a/lada KOMIIOHOBKHU
yKe pelieHa? a) BHeJpEeHUE CyIIeCTBYIOIIEro MPOorpaMMHOro obecredeHus b) pazpaboTka aJropuTMoB ¢)
MMOCTPOCHUE MaTeMaTHuYeCKuX Mojelei d) paspaboTka coOOTBETCTBYIOMIMX MporpamMm 11) B pesymnsrare
IIPOBEJICHUS HAYYHO-UCCIIE0BATENBCKUX PabOT co3aaHa JOKYMEHTALUS JJIs PELLICHUS 3aauu
TpaccupoBkH. K Kakoil cuctemMe OTHOCUTCS ToJydeHHas JokymeHTanus? a) SCM-cucrema (yrnpapieHue
[IENIOYKaMU MOCTaBokK) b) PDM-cucrema (ymnpasineHue mpoekTHeIME JaHHbIME) ¢) CAD-cuctema
(koHCTpYyKTOpCcKOE MpoekTupoBanue) d) CAM-cuctema (TeXHOJIOTHYECKas TOIrOTOBKA IMTPOU3BOJICTBA) €)
CAE-cucrema (pyakunonansHoe npoekTupoBanue) 12) Mmeem HabOp KOHCTPYKTOPCKOM JOKYMEHTAIMN
Ha nipuoop. Kakoe u3 onpeneneHuit nonstus "nadopmaiusa" HanboIee TOYHO COOTBETCTBYET
UMEIoIIeHCs ToKkyMeHTauu? a) "uHdopmarus - CBeACHUsI, epelaBaeMbie OTHUMU JIFOABMHE JIPYTUM
JIFOASIM YCTHBIM, TUCBMEHHBIM WIJIH KaKUM-HHOYIb ApyruMm criocooom" (BCD) b) "urdopmanms ects Bce
CBEIICHUSI, SBISIFOIINECS] OOBEKTOM XpaHEHHs, Tiepeiaun U npeodpa3oBanus” ¢) "HHGOpMAIHS SBISETCS
ofHOM u3 (hyHIaMEHTAIbHBIX CYIIHOCTEH OKpyXkatoiiero Hac Mupa" 4, "uHdopManus SABISETCS OTHUM U3
OCHOBHBIX YHUBEpCaJIbHBIX cBOMCTB MaTepun' d) "MHpopmanus ectb oTpaxkeHue peanbHoro mupa" 13)
Kakue nepudepuiinbie ycTpoiicTBa HEOOXOIUMBI sl MPOSKTUPOBAHMS OHOCIOWHBIX MEUaTHBIX IJ1aT? a)
rpadudeckuii mporeccop b) rpadpuueckas PC c) rpapuueckue agantepsr 14) Kakue nepudepuiinsie
YCTpOICTBA HEOOXOIUMBI JIJIsl MPOSKTHUPOBAHMSI KAPKACHBIX TPEXMEPHBIX N300pakeHuit? a) rpadudeckas
PC b) rpaduueckue ananrtepsl ¢) rpadpudeckuii nporeccop 15) Kakoit Bua n3o00paxeHuit HEOOXOIUM st
odopmiieHus yepTexeid? a) BHICOKOKaueCTBEHHBIE YePHO-0ebie n300pakeHus b) 1BETHbIC WIH
JIBYMEpHBIE H300paXEeHUS C) MPOCKIHS TPEXMEPHBIX N300pakeHH ¢ 3aKpaIIuBaHUEM ITOBEpXHOCTEH d)
MPOEKIUH PEATUCTHYHBIX TPEXMEPHBIX U300pakeHU ¢ YIETOM OTpa’kaTeIbHbIX XapaKTePUCTUK
MOBEpXHOCTENW 00BEKTOB U (POPMUPOBAHUEM CBETOTEHEH €) KapKacHbIE TPEXMEPHBIEC TPOEKIUH
KOHCTPYKTOPCKHX YEPTEKeil 3CKU30B C ynajieHueM u 0e3 ynajaeHus HeBUIUMBIX TUHUK 16) Pemenue
Kakoii 3aaun npoexkrupoBanus POC norpedyercs [uist MOBBILIEHUS POLIEHTA BbIX0/1a TOHBIX (T.€.
yMeHbllleHHe Opaka) nmpudopos? a) cozaanue HOBbIX POC b) cymecTBeHHas MofiepHU3alMA C) YaCTUYHAs
MoaepHu3anus cymectpyromeid POC 17) Pemenue kakoit 3anaun npoexktupoBanus POC norpedyercs
M0CJIe BHECEHHUS CYILIECTBEHHBIX U3MEHEHUH B KOHCTPYKLHMIO Ipubopa? a) co3nanue HOBbIX POC b)
CYIIECTBEHHAs] MOJICPHU3AIINS C) YaCTUIHAs MofepHu3anus cymecTtByromiei POC d) Pemenue kakoit
3agaun npoektupoBanuss POC norpelyercs mocie BHECEHUS M3MEHEHUH B TEXHOJIOTHIO? €) YaCTUYHAS
MonepHuzanus cymectBytomiei POC f) coznanne HoBbix POC g) cymectBennas moaepausanus 18) Uto
MpeACTaBIsieT co00i cuctema aBToMaTuzupoBanHoro npoekrupoBanus (CAIIP)? 1. cpeactso
aBTOMAaTHU3aIlMK IPOSKTUPOBAHUS 2. CUCTEMA JeATEIbHOCTH JIO[IeH 10 MPOEKTUPOBAHUIO 00BEKTOB 19)
BubpoycToitunBoCTh - 3T0: ) 1. ClIOCOOHOCTH KOHCTPYKIIMU HOPMAJIHbHO (DYHKIIHOHUPOBATH B YCIOBUSX
BO3JIeUCTBHsI BUOpanuu b) 2. cmocOOHOCTh KOHCTPYKIIMH MPOTHBOICHCTBOBATh M YCTPAHITH BUOPAIIHIO C)
3. c1ocoOHOCTh YCTOHYMBO (PYHKIIMOHUPOBATH B YCIOBHUIX NEpeMEHHBIX KoseOanuii 20)
BubponpodHocTs - 3T0: a) 1. cmocoOHOCTh KOHCTPYKITUHU BBIIEP)KUBATh BUOpaIuio b) 2. CmocOOHOCTH
KOHCTPYKIIMHA HOPMAJIbHO (DYHKIIMOHUPOBATh TIOCJIE YCTPaHEHUsI BUOpaIyu ¢) 3. CHoCOOHOCTh
KOHCTPYKIIMU MPOTUBOCTOSTH pa3pyllaronieMy Bo3aeicTBIIO Bubpanuu 21) ["anpBaHOXUMUYECKUI METONT
NpUMEHSIeTCS JUIs: a) 1, TIOMydeHus IepEeXOIHBIX OTBEPCTHIA B TIEYaTHBIX IUIaTax b) 2, mMoIydeHus
METaJUIM3UPOBAHHBIX OTBEPCTHUH B MEYATHBIX IUIAaTaX ¢) 3, MOJyYEHHs OTBEPCTUIN C 3€HKOBKOH 22)
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JIByCTOpOHHUE TeYaTHBIE IIaThl PEKOMEHIYETCS UCTIONB30BaTh s a) 1. CBepXOBICTPOAEHCTBYIONIIX
cucteM b) 2. co3maHus YaCTUYHOTO SKPaHUPOBAHUS JIMHUU C) 3, HOPMUPOBAHKE JIMHUH CBA3U BBICOKOTO
kadecTBa 23) KoHCTpyKIIMM MeYaTaroT TUIaThl ONPEACIISIIOTCS: a) 1, TEXHOJIOTHEH ee U3roToBIeHus b) 2, ee
ToroJoruei ¢) 3, rpaccupoBkoii 24) Mexanu3M pabOThl MAarHUTOCTAaTUYECKOTO KpaHa: a) 1.
3aKITIOYAeTCs B ITYHTHPOBAHUH CHIJIOBBIX JIMHUHA CTATHIECKOTO MMOJIs b) 2. 3aKiII09aeTcsi B IyHTHPOBAHUT
CWJIOBBIX JIMHUW MarHUTHOTO TOJIA ¢) 3. 3aKJII0YaeTCs B IIYHTHPOBAHUY MMapa3UTHBIX CBSI3E 25)
MHorocoiHbIe MTeYaTHbBIE TUIaThl PEKOMEHIYETCS UCTIONB30BaTh s a) 1, OBICTPOICHCTBYIONTUX U
CBEPXOBICTPOIEHCTBYIOIINX YCTPOUCTB b) 2, OBICTPOACHCTBYIONIUX YCTPOUCTB C) 3, TOKAIHU3AIIHS
ANEKTPOMarHuTHOTO 1ot 26) OreHka KOHCTPYKIIUU arllapaTypsl - 3To: a) 1. 3HaueHue napamerpa
KOHCTPYKIIMH, KOTOPBIM OTBeYaeT TPeOOBAaHUAM TEXHHUUECKOTO 331aHus b) 2. nenblii Habop napaMeTpos,
MIPU KOTOPOM JTOOBIBAIOTCS ONITUMAJIbHBIE PEIIECHUS C) 3, MOTy4yeHUe 3aJaHHOTO 3HAUEHUS ONITUMU3ALINN
27) OcHOBHOE TpeOOBaHME K dKpaHy: a) 1. MakcMMalpHas TONIUHA b) 2. MaKCUMallbHast TPOBOTUMOCTD
¢) 3. makcumainbHas 3 dexkTuBHOCTD 28) OteuecTBeHHBIM cTanmapTom ['OCT P 53429-2009
MpeIyCMaTpUBaeTCS  KJIACCOB TOYHOCTH (IDIOTHOCTH PHCYHKA) MEYATHOM IJIATHI. a) YeThIpe b) MmATh
¢) mecth d) cemb 29) OTHOCTOPOHHHME MEYATHBIE TIJIATHl PEKOMEHTYeTCsl HCTIONB30BaTh JIJIS: a)
(dbopMupOBaHUE KaueCTBEHHBIX JIMHUHN CBSI3H b) (hopMHUpOBaHUE THHUU CBS3H C)
cBepxObIcTponeicTBytonux cuctem 30) [TaccuBHBIE KOMIIOHEHTHI J1JISI TOBEPXHOCTHOTO MOHTaXa
M3TOTABIUBAIOTCS B JIBYX MOAM(DUKAIIUAX: a) B BUJIe HWIMHPA U B BUJIE YHIA b) KOPITYCHBIE U
OeCKOpITyCHBIE C) C aKCHAJIbHBIMU U pauaibHbIMU BbiBogaMu 3 1) [IpenenbHbii pa3mep CTOPOHBI
nevaTHOU TuIaThl JoibkeH ObITh He Oonee (TOCT P 53429-2009): a) 100 mm b) 350 MM c) Gomee 350 mm
32) Pa3pabotka KpuTepreB KOHCTPYKIIUN (GOPMHUPYETCS U3: a) TapaMeTPOB, MO KOTOPHIM BelETCS OIICHKA
KOHCTPYKIIMHU b) 3a71a4 ONTUMHU3AIUY C) PEIICHUS 33/1a4 JOCTIKEHISI MUHUMH3AIUN 3HAUYCHHS
napameTpoB 33) TepmuH «BepupUKaIUI» 03HAYALT: a) MOCTPOSHUE TOTHON MOJENIN KOHCTPYKIUU b)
KOHCTPYKTOPCKasi peaji3alys CXeMbI C) ycTaHOBJIeHHE pabdotocniocoOHocTr 34) Tomonornueckoe
MIPOEKTUPOBAHUE PACCMATPHUBACTCS KaK KOMIUIEKC BOIIPOCOB: a) CHHTE3 KOHCTPYKIIUU - MHTEPAKTUBHAS
ONITUMH3AIHNSA - TOKYMEHTAIUs b) KOpPEKTUPOBKA pelIeHUH - BepuduKaius - cepTuUKaIms C)
MPOEKTUPOBAHUE - U3TOTOBIEHUE - KOHTPOIb 35) Tonmonornyeckoe MpoeKTUPOBaHKE BKIIIOYAET TPU
(bopMaM30BaHHBIX B3aMMOCBS3aHHBIX 33/1a4M: a) pa3OMeHHe - pa3MelIeHue - TpacCUpoBKa b) cxema -
KOMITOHOBKA - TPACCUPOBKA C) TEOPHS - KpuTepuu - 3aaa4u 36) Ha xakom atane mpoekruposanus POC
HEOOXOIMMO PEIIeHHE 3aa4H ONITUMH3AIMY TIPOBOIHBIX M MEYATHBIX COSAMHEHUI? a) (PyHKIMOHAIBEHOE
MPOEKTUPOBAaHUE b) CUCTEMOTEXHUYECKOE MTPOCKTUPOBAHUE C) TEXHOJIOTHUECKasl MOITOTOBKA
npousBozacTsa d) KOHCTpYKTOpcKoe npoekTrpoBanue 37) Ha kakom stane npoekruposanus POC
OCYIIECTBIISIETCS BHIOOD AIEMEHTHOM 0a3bl U ANEKTPUIECKON CXEMBI TPOSKTUPYEMOTO U3JEHs? a)
TEXHOJIOTUYECKAsl MOATOTOBKA MTPOM3BOJICTBA b) CHCTEMOTEXHHYECKOE MPOCKTUPOBAHUE C)
(byHKIIMOHATBHOE POEKTUpOBaHKUEe d) KOHCTPYKTOpPCKoe npoekTupoBanue 38) Ha kakoit craguu
OCYLIECTBIIsIETCA pa3paboTKa MaTeMaTu4eCcKON MO ISl YIIPaBICHUS TEXHOJIOTMUECKUM MIPOLIECCOM
npu npoektupoaHur POC? a) TeXHOIOTUS U3TOTOBICHHS U UCTIBITAHUS CIIPOEKTHPOBAHHOTO 00BEKTa
(ombITHOTO OOpa3la WK MAPTHUH), BHECCHHUS KOPPEKIUU (ITPH HEOOXOIUMOCTH) b) paboumii MpoeKT ¢)
Hay4yHO-HUCCleioBaTeNbekas pabora d) TEXHUUECKHI MPOEKT €) TEXHUYECKOE 3a/1aHue Ha IPOSKTUPYEMBbIii
00bekT 39) Ha xakoii ctaauu BbIIAETCS OKOHYATEIbHASI KOHCTPYKTOPCKask JOKYMEHTALMS IPU
npoektrpoBanun POC? a) TexHUYeCKUi MPOEKT b) pabounii MPOEKT C) TEXHOIOTHsI U3TOTOBJICHUS U
WCIBITaHUS CIIPOEKTUPOBAHHOTO 00BEKTa (ONBITHOTO 00pa3iia Wil MapTUH), BHECEHUS! KOPPEKIUH (IIpU
HeoOxonumocTn) d) TEXHUYECKOe 3ajaHie Ha IPOSKTUPYEMbIi 00BEKT €) HAyIHO-HCCIIe0BaTEIbCKAS
pabora 40) Ha kakoii cTaguy OCYIIECTBISETCS TIOUCK aHAJIOTOB MpH MpoekTupoBannu POC? a)
TEXHUYECKOE 3aJlaHiE Ha MPOEKTUPYEMBIN 00BEKT b) pabounii MPOeKT C) TeXHMUECKUI MPOoeKT d)
TEXHOJIOTHsSI U3TOTOBJICHHUS U UCTIBITAHUS CIIPOEKTUPOBAHHOTO 00BEKTa (OMBITHOTO 00paslia Wik MapTuun),
BHECEHMsI KOPPEKLIMU (TIpU HEOOXOAMMOCTH) €) HayuHO-HUccienoBarensckas padora 41) Ha kakom arane
npoektupoBanus POC onpenensitorcs NpUHLIUIEL €€ paboThI? a) GYyHKIMOHATIBHOE MTPOEKTUPOBaHUE b)
CHCTEMOTEXHUYECKOE MTPOEKTUPOBAHUE C) TEXHOJIOTUYECKAst MOJrOTOBKA MPOU3BO/CTBA d)
KOHCTPYKTOpCKOe mpoekTupoBanue 42) Ha kakoii craguu nmpoektupoBanus POC HeoOxonumo
MIPOBEICHUE HAyYHO-NUCCIICAOBATEIbCKIX pab0T? a) 3CKU3HOE MPOEKTUPOBaHKE b) MpeBapuTeIbHOE
MIPOEKTUPOBAaHUE C) TEXHUUYECKOe npoekTrupoBanue 43) Ha kakoit ctaauu npoekruposanus POC
co3aéTcs HKCIIEPUMEHTAIBHBIN 00pa3el MPOeKTHPYEMOT0 H3IeHs? a) TEXHUUECKOe IPOSKTHPOBAaHUE b)
ACKU3HOE MPOEKTUPOBAHUE C) MpeIBapuUTeNbHOE MpoekTrpoBanue 44) Ha kakoit craanu mpoeKTHPOBaHUS
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POC Bo3MOXHO MakcUMaIbHOE UCIIOIB30BaHUE KOMIIbIOTEpa? a) MpeaBapUTEIIbHOE MPOSKTUPOBAHHE b)
ACKU3HOE MPOSKTUPOBAHUE C) TEXHUYECKOE MpoeKkTrpoBanue 45) PazpabotaHa ToKyMeHTaIUs AJIst
MIPOEKTUPOBAHUS TEXHOJIOTHUYecKoro Mapupyta. K kakoit cucreme OTHOCUTCS IOJTy4YeHHast
nokymeHnTanua? a) PDM-cuctema (ynpasieHue NpoeKTHbIMU JaHHbIMK) b) SCM-cuctema (yrnpasieHue
nenoykamu nocraBok) ¢) CAE-cucrema (dynkuonansHoe npoektupoBanue) d) CAD-cuctema
(KoHCTpYKTOpCKOE TpoekTupoBanue) €) CAM-cuctema (TeXHOIOTHUeCcKas MOArOTOBKA MTPOU3BOICTBA)
46) Pemaercs 3a1a4a KOMIIOHOBKH 3JIEKTPHUYECKONM CXeMbI. [Ipr 3TOM KOMITOHOBKA OCYIIECTBIISIETCS
"cHU3Yy-BBEpX ", T. €. IPOU3BOAUTCS OOBEANHEHUE TIEMEHTOB KaXX/I0T0 CIISAYIOIIETO YPOBHS U3
3JIEMEHTOB OoJiee HU3KOro ypoBHs. Kakoi MeTom HeoOXoauMm JIJIst TAKOTO mepexona? a) arperupoanue b)
abcTpakius ¢) JeKOMIO3UIHs 47) DIeKTpOMarHUTHAsi COBMECTUMOCTD - 3TO: @) CIIOCOOHOCTh
anmapatypbl He CO3/]aBaTh HE JOMYCTUMBIX TIOMEX IPYTUM yCTpOcTBaM b) criocOOHOCTH amnmnaparypsl
YBEJIMYUBATHh YyBCTBUTEIHLHOCTH MPHU BO3ICUCTBUYU PA3IMYHBIX MMOJIEH CIOCOOHOCTD anmapaTypbl
(YHKITMOHUPOBATH COTIIACHO TpeOoBaHUsAM TY OZHOBPEMEHHO ¢ IPYTHMMH YCTPOMCTBAMHU B PeabHOM
AIIEKTPOMArHUTHOM 00CTaHOBKE.

3.3 TembI OIPOCOB HA 3AHATHSAX
— HWudopmanmonnsie texunomoruu (MT) B mnpodeccuoHanbHOW NESITEIHPHOCTH HWHXXEHEpa-
npoektuposiuka POC

3.4 TeMBI TOKJIA10B

— Hudopmanmonnsie TtexHonorun (MT) B mnpodeccrnoHanbHONH A€ATENBHOCTH HWH)KEHEpa-
npoekruposiuka POC.

— Opranuzauus npoexruposanus POC ¢ nomomisro UT

— CucremHuplii mogxos K mnpoektupoBanuto POC ¢ ucnonb3oBaHueM HHGOPMALMOHHBIX
TEXHOJIOTUH

— Hudopmanmonnsie CALS—texHonoruu noaaepkku POC Ha Bcex dTamnax >KU3HEHHOTO UK

— Cranuu pa3paOOTKH KOHCTPYKTOPCKOM JIOKYMEHTALMH MIPH TPOEKTUPOBAHUU C oMoInbio UT

— KommnekcHble MHTENIeKTyaabHble (MHTEerpupoBaHHbie) CAITP
IlepcrieKTHBBI pa3BUTHS ABTOMATU3HPOBAHHOTO IIPOEKTUPOBAHUS

— CpaBHUTENBHBII 0030p OCHOBHBIX XapaKTEPUCTHK pPa3jIMYHbIX THUIIOB COBPEMEHHBIX
TEXHUYECKHUX CPEICTB
CAIIP TennoBbIX M 3JIEKTPOMArHUTHBIX pacuyéToB

— BosMmoxnocTr u ocobenHocTH nHTepdeiicoB paznuunbix CAIIP

— Oco0eHHOCTH MPOCKTHUPOBAHUS MTEYATHBIX Y3JI0B ¢ ToMoIsio UT

— HWudpopmanmonnsie TtexHonoruun (MT) B mnpodeccrnoHanbHON AESATETBHOCTH HHXKEHEpa-
npoektuposiuka POC.

— Opranuzanus npoekrupoBanusi POC ¢ momomsro UT

— Cucremuplii mogxon K mpoektupoBanuto POC ¢ wucmons3oBaHHEM WHGOPMAMOHHBIX
TEXHOJIOTUI

— MHudopmanmonnsie CALS—texnonoruu nonaepxxku POC Ha Bcex 3Tanax >KM3HEHHOTO 1MKJIA
Cranuu pa3pabOTKH KOHCTPYKTOPCKOM IOKYMEHTAIMU TIPH MPOEKTUPOBAHUU ¢ TToMolsio UT
KoMmnnekcHble nHTEIIEKTYyanbHble (MHTErprupoBanHbie) CAIIP
[lepcrieKTHBBI pa3BUTHS ABTOMATU3UPOBAHHOTO IPOEKTUPOBAHUS
CpaBHUTENBHBIH 0030p OCHOBHBIX XapaKTEPUCTUK PA3JIMYHBIX THIIOB COBPEMEHHBIX
TEXHUYECKUX CPEICTB

— CAIIP TemnoBpIX U 21EKTPOMAarHUTHBIX pacy€ToB
— Bo3moxkHocTH 1 ocobeHHOCTH nHTepdeiicoB pasnuunbix CAIIP
— Oco0eHHOCTH POCKTHUPOBAHUS MTEYATHBIX Y3JI0B ¢ TToMoIsio UT

3.5 Dk3amMeHanOHHbIE BONIPOCHI
— ABTtomarusupoBaHHOe npoekTtupoBaHue (All), kak TEXHOJIOTUS NMPOEKTHO-KOHCTPYKTOPCKOMN
nesitenbHOCTH. Llenu AIL. Onpenenenue nonatus CAIIP. Knaccudukanus CAIIP. 3agaun, pemaembie Ha
ocHoBe Kiaccuukanuu. Knaccupukanuonnsie npusHaku U rpynmsl CAIIP. O6mas xapakrepucThka
npolrecca aBTOMAaTU3MPOBAaHHOTO MpoekTupoBaHus. CTpykTypa mpolecca aBTOMAaTU3MPOBAHHOIO
IIPOEKTUPOBAaHUSA, €ro  NPUHIUNHAIbHBIE  CBOWCTBA -  HUEPApXUYHOCTb,  WUTEPALMOHHOCTb,
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anbTepHaTUBHOCTh. PyHKIMOHANbHBIE cocTapistomue CAIIP - mpoektupyronye u oOcayKUBarolIne
noacuctemsl. Bunsl obecnieuenuss CAIIP. I'opuszoHTanbHble U BepTUKaIbHbIE cucTeMHble cBsi3u B CAIIP.
CucteMHBIN TONXOJ K aBTOMAaTH3AIMH TMPOEKTHO-KOHCTPYKTOpckuXx padot. Cesazp CAIIP ¢ cuctemamu
aBTOMarTHM3auu JApyrux BuAoB. MHrerpuposannbie (komriuiekcHbie) CAIIP. ACHU, CAIIP wuznenwii,
ACTIIIL, ACY TII, ACKHNO. Hx xapakrepuctuku. CAIIP m mx MecTo cpenm Ipyrux CHCTEM.
PaznoBunnoctu CAIIP. Bugsl obecnieuenus CAIIP. IIpumepst CAIIP. CAE/CAD/CAM - cucTeMsl.
OYHKIIMK W XapaKTEPUCTHKU. OJEeKTpoHHas (Oe30ymakHas) ¢GopmMa BBEICHHUS KOHCTPYKTOPCKO-
TexHonoruueckoi aokymeHtamuu. CALS — texnonmoruu MHGOPMAIMOHHON MOANEPKKU YKU3HEHHOTO
nukiia maemnii POC. Texaudeckoe obecriedenne CAIIP. Ananu3 TpeGoBaHU K KOMIUIEKCY TEXHUYESCKHUX
cpenctB (KTC). Crpykrypa texumueckoro obecmedenust CAIIP. Texnuueckue cpernctsa. MalinmHHbBIE
HOCHUTENU HMH(OpMallMU, BUIbl KAaHAJIOB CBSI3U, CPEJCTBA BBIUMCIUTEIbHOW TeXHUKU. [IoHATHS KIMEeHT-
cepBepa, (ailn-cepBepa, cepBepa 0a3 JaHHBIX, CepBepa MPHIOKEHUH, KOMMYTAllMOHHOTO CepBepa,
cnienpanu3upoBanHoro cepsepa. CnernuanuzupoBanubie KTC CAIIP - aBromaru3upoBaHHBIE paboune
mecta. Kommbrorepusie cetu B CAIIP. ObGecnieuenus: 6e30macHOCTH HH(OPMAIIMOHHBIX TEXHOJIOTUM
npoektupoBanusi POC. VYcrpoiictBa BbiBojga TekcToBOM gokymeHTannu B CAIIP - mewararomme
yerporictBa (ITY). YerpoiictBa BbiBoga rpadudeckoit unpopmanuu B CAIIP - rpadomocrpoutenu u
KoopauHaTorpadpl BEKTOPHOTO THMA. YCTpoiicTBa BbIBoma Tpaduueckoir wmHbopmaruu B CAIIP -
rpadonocTpouTen U KOOpAMHATOrpadbl pacTpoOBOro THIA. YCTPOHCTBA BBOJAa rpaduueckoit
nnpopmaruu B CAIIP - komuposimku rpadudeckoit napopmanuu. Knaccudukarms. [lorpedurtenpckue
XapakTepucTuku. YcrpoiictBa 3D-npororunuposanus (3D-npunteps) B CAIIP POC. ®yHkunoHanbHas
cxema CAIIP Ha ypoBHe mporpamMmMHOro, HGOPMAIMOHHOTO U JTUHTBUCTHYECKOTO obecrnieueHus. CocTaB
nporpammuoro obecneuenusi CAIIP. CocraB MH(DOPMAIMOHHOTO W JIMHI'BUCTUYECKOTO OOECTIeYeHUs
CAIIP. Tumnosble mnpomecchl mnpoektupoBanuss B CAIIP moaAroToBUTEILHOr0, OCHOBHOTO U
3akmountenbHoro stanoB. CoctaB u crpykrypa cuctem PCAD u Altium Designer. Opranuzamus
OTepallMOHHOM cpenbl B rpaduueckux pepakropax cucreM PCAD u Altium Designer. Anroputm paboThl
c CAIIP cxemorexnuka POC. Anroputm pabotsl ¢ CAIIP xonctpykropa POC. Anroputm paboThl ¢
CAIIP texnonora POC. ®@opmar si3b1ka TEKCTOBOIO OIMCAHUS MEKTpUYECKor cxeMbl B cuctemax PCAD
u Altium Designer. Ctpykrypa Oubnnorednoro onucanus YI'O xomnonenra B cucremax PCAD u Altium
Designer. Ctpykrypa 6ubmaunoreqnoro onucanus KTO kommonenta B cuctemax PCAD u Altium Designer.
Pabora ¢ OubnmoreynpiMu komroHneHTamu B cuctemMax PCAD um Altium Designer. OOmme cBeneHus,
nopsnok paborel. CTpykTypa omucaHusi koHcTpyktuBa B cuctemMax PCAD u Altium Designer.
ABroMarnueckas mnpouenypa pasmeuieHuss B cucremax PCAD wu Altium Designer. Ilpouenypsr
pasMenieHust ¥ ynydiieHus: pasmenienusi komnonento Ha [1I1. Pydynas u mHTepakTHBHAs TpacCHUpOBKa
coequaennii B cucrtemax PCAD wum Altium Designer. ABromarmdeckas Ipolenypa TPAacCCHPOBKH B
cucremax PCAD u Altium Designer.

3.6 TeMbl KOHTPOJIBHBIX PadoT

Konrponbnas padora Nel. Beinonnenue uyeprexeil komnoneHToB POC PazpaboTka aneMeHTHOH
6a3sl 1. B cpene Altium Designer pazpaborars YI'O u Tononorudeckoe nocaiouHoe MecTo st
kongencaropa K73-17 2.2mx® 63B (5%) 0XK0.461.104 TY. BxinrouuTs pa3paboTKy B COCTaB OMOIHOTEKH
«Yuebnas oubnuorekay. 2. B cpene Altium Designer pa3zpaborars 4 cexiuu YI'O u Tononorudeckoe
nocaogHoe mecto st Mukpocxemsl KS111TY2 6K0.348.149 TY. BkitounTs pa3paboTKy B COCTaB
o6ubnnorexu «YueOHas 6ubianorekay. 3. B cpene Altium Designer pa3zpaborars YI'O u Tononoruueckoe
nocaao4yHoe Mecto i uHAyKTuBHOCTH EC24-150K (www.platan.ru/pdf/ec148.pdf). Bkmtounts
pa3paboTKy B cocTaB 6ubnuoreku «YuebHas 6udnuorekar. 4. B cpene Altium Designer pa3paborarb
YT'O u Tonojorudeckoe nocagaounoe Mmecto s pesucropa C2-33 0.125Bt 1% QC400101.SU0005-89.
BxitounTs pa3zpaboTky B coctaB 6ubianoreku «YdeOHas oubmuoreka». 5. B cpene Altium Designer
paspaborars YI'O u Tononoruyeckoe nocagounoe mecto s auoga MBRS120T3
(www.onsemi.com/pub/Collateral/ MBRS120T3-D.pdf). BkiarounTs pa3paboTky B cOCTaB OUOINOTEKH
«YuebHnas oubnuotekar. 6. B cpene Altium Designer pazpaborats YI'O u TOMoNOrn4eckoe mocajaoqHoe
mecTo s kneMMHuKka X977T10 (www.chipindustry.ru/library/DOC000054719.pdf). Bkintounts
pa3paboTKy B cocTaB Oubnmorekn «Ydyeonas oubdamnoreka». 7. B cpene Altium Designer pa3zpaborats
YT'O u Tononoruyeckoe nocagouHoe MeCTo JJIs IThIpeBoro pazbéma PLS-02
(www.platan.ru/pdf/ec278.pdf). Bxirounts pa3paboTky B cocTaB Oubmmoreku «YdyeoHas ounbiamorexay. 8.
B cpene Altium Designer pazpaborars YI'O u Tononorundeckoe nocagouHoe MecTo Ui pa3béma MUTaHHs
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PWL-02M (www.platan.ru/pdf/ec275.pdf). BkimtounTs pazpaboTky B cocTaB OMOINOTEKH «YueOHas
o6ubimoreka». 9. B cpene Altium Designer pazpadorars YI'O 1 TOIoaoruueckoe nocagoqHoe MecTo s
yum-pesuctopa RC 0805 103 J (www.eximer.net/products/electron/passive_element/rezistors/chip/
import/import 1584.html?Page=1). Bkiarounts pa3paboTKy B cocTaB 6uOnnoreku «YueOHas
oubnmmoteka». 10. B cpene SolidWorks pazpaborars TpéxmepHyto Mmoaenb koHaeHcatopa K73-17 2.2mkd
63B (5%) 0XK0.461.104 TY. Pazpabotky nonkmtounts kak PCB3D mozens k coorBeTcTByomemy YI'O.
11. B cpene SolidWorks pa3paborars TpéxmepHyto monenb Mukpocxembl K133JIA6 6K0.348.086-01 TV.
Paspaborky nmonkmtounts kak PCB3D moznens k coorBerctByromemy YI'O. 12. B cpene SolidWorks
paspaborarh TpEXMEpHYIO Mojeab nHAykTuBHOCTH EC24-150K (Wwwi.platan.ru/pdf/ec148.pdf).
Pa3pabotky nonkmtounts kak PCB3D moznens k coorBerctByromemMy YI'O. 13. B cpene SolidWorks
paspaborarb TpéxmepHyto Moaenb quona MBRS120T3 (www.onsemi.com/pub/Collateral/ MBRS120T3-
D.pdf). Pazpaborky nonkmtounts kak PCB3D monens k coorBercTBytomemy YI'O. 14. B cpene
SolidWorks pazpabotars TpéxmMepHy0 Moens pazbéma nutanuss PWL-02M
(www.platan.ru/pdf/ec275.pdf). Pazpaborky nonxmrounts kak PCB3D mMonens k COOTBETCTBYIOIIEMY
YTO. 15. B cpene SolidWorks pa3pabdorats TpéxmepHyro Moaens unmn-pe3uctopa RC 0805 103 J
(www.eximer.net/products/electron/passive_element/rezistors/chip/import/import_1584.html?Page=1).
Pazpabotky moaxmounts kak PCB3D Monens k coorBercTBytonemy YIO.

KonTtpoabnas padora Ne2. Obecrieuenue kadecTna, Haa&kHOCTH U ontuMuzanus POC 1.
«[opstuast cBsI3b» MEXKAY OTACIBbHBIMU YaCTSIMH MPOEKTA. 3arpy3UTh MPOEKT, BXOASIIUNA B KOMIUIEKT
npumepoB Altium Designer: X:\Program Files\Altium Designer 6\Examples\References Designs\Ethernet
Nanoboard Add-On\. OTkpsITh aBa JOKYMEHTa, BXOIIINE B IPOeKT: - phy.schdoc — snekrpuyeckast
cxema; - phy.pcbdoc — neuarnas miara. a) HalTH B 3nekTpuyeckoii cxeme konnercarop C5 (Edit/Find
Text). Ucnonw3yst moodep&aHo Tpu KOMaH/Ibl IEPeKPECTHBIX cchuTok (koMmaH bl Tools/Select PCB
Components; Tools/Cross Select Mode; Tools/Cross Probe), 00HapykuTh TpeMsi pa3HbIMU CIIOCOOaMU
MecCTomoJIokeHne koHAeHcaTopa C5 Ha neuaTHol mare. 0) Halitu Ha medaTHo# miate koHaeHcarop C4
(manens PCB). Mcnonp3ys moouepéaHo 1B KOMaH/bl TEpEeKPECTHBIX cChIIOK (KomaH bl Tools/Cross
Select Mode; Tools/Cross Probe), Bkinagka ECO Generation. Beikimrounts oo Push Component
Designator Changes to Annotation File. Ooparnas cuaxponu3aims. Komanna Design/Update Schematic.
Knonka Execute Changes. Yoenutbcs, 4To Ha 3JIEKTPUUYECKON CXeMe MO3UIIMOHHOE 0003HaYeHHE
mukpocxemsl Ul u3menunocs Ha DD1. 2. CunxpoHu3anust 37eKTpUYECKON CXEMbI U II€YaTHOMN IUIATHI.
CronupoBath B ¢BOI0 pabouyro manky mpoekt X:\Program Files\Altium Designer 6\Examples\References
Designs\Ethernet Nanoboard Add-On\. KoniupoBanue TpeOyeTcs, 4TOObI CITy4aifHO HE TIOBPEIUTh
ucxopnsle ¢ainbl. 3arpy3uts npoekT PHY.PrjPCB. OTKpbITh 1Ba 10KyMEHTa, BXOJSIIUE B IPOEKT: -
phy.schdoc — snekrpuueckas cxema; - phy.pcbdoc — neyarHas riara. a) npsMasi ciHxpoHu3aius. Ha
ANIEKTPUUYECKON cXxeMe HalTH U ynajauTh KoHaeHcatop C3. YCTaHOBUTH MOPSAAOK CIIE€AOBaAHUS
MO3UIMOHHBIX 0003HaYeHuit DPU «cBepxy BHM3, ciieBa HarpaBo». Komanaa Tools/Annotate Schematic.
Order of Processing = Down Then Across. [IpuHyInTeIsHO pacCTaBUTh MO3UIIMOHHBIE 0003HAYCHUS 110
HoBoMmy mnpaBuiy. Komanna Tools/Force All Schematic. Ilpsmast cunxponuzanus. Komanaa
Design/Update PCB. Knonka Execute Changes. Yoenutbcs, 4To Ha e4aTHOH I1j1are Ipou301LTH
M3MEHEeHHS: ynajaéH konaencatop C3; mo-HOBOMY pacCTaBJICHbI MO3UIIMOHHBIC 0003HAYCHHS.
[uknuyeckoe npumenenue komanasl Edit/Undo; Edit/Redo. 6) ob6pathas cunxponusauus. Ha neuarnoii
riare Hailtu Mukpocxemy Ul. [IpucBouth MUKpOCXeMe HOBOE MO3UIIMOHHOE 0003HaueHne DDI.
COpocuTh OMIKI0 BHECEHHS U3MEHEHMI Yepe3 Annotation-gaitn. Komanma Pro-ject/Project Options.
Bknaaka ECO Generation. Beikimrounts oo Push Component Designator Changes to Annotation File.
Oobparnas cuaxponu3zanus. Komanna Design/Update Schematic. Kaonka Execute Changes. Yoenuthscs,
YTO Ha ANEKTPUUYECKON cXeMe MO3UIMOHHOe 0003HaueHne Mukpocxembl Ul u3menunocs va DDI. 3.
Ha3nadenne nocagouHbIx Mect 31eMeHTaM. CKOMpoBaTh B CBOIO pabouyro manky npoekt X:\Program
Files\Altium Designer 6\Examples\References Designs\Videomultiplexer\. Kommuposanwue tpebyercs,
4TOOBI CITy9aifHO HE MOBPEANTH UCXOnHbIe (aibl. 3arpy3uth npoekT PCB_VideoMux.PrjPCB. OTkpbITh
TpH JOKyMeHTa, Bxoasiire B mpoekT: - PCB_DecoderA.schdoc — snekrpuueckas cxema KaHana A; -
PCB_DecoderA.schdoc — anektpuueckas cxema kanana B; - VideoMuxBoard.pcbdoc — neuarnas mnara.
TpebyeTrcs 3aMeHHUTH Tomonorudeckoe nocagounoe Mmecto QC49/SMD nuist Byx KBapIeBBIX pe30HATOPOB
X1 u X2 na rononoruyeckoe nocagounoe mecto MCCTD. KsapiieBbie pezoHarops! X1 u X2 HaxonsTcs
B DJIGKTPUYECKUX CXeMax KaHala A u kaHana B, coorBeTcTBeHHO. ToNmojgorn4uecKue nocagoqHble MecTa
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HAXOJATCS B MOAKIOUEHHOM K nmpoekTy Oubnuorexke PCB_Footprints.PcbLib. B penakrope neyarHbix
IUIaT yAaauTh Bce neuarHele npoBoaHuku. Komanna Tools/Un-Route/All. YaanuTs Bce noaUroHs
(axpannsbie cnon). Komanma Tools/Polygon Pours/Shelve 86 Polygons. Halitu u BeIaenuTh
TOIIOJIOTMUYECKOE 110CAJ0YHOE MECTO KBapLeBoro pezoHaropa X1. Illen4yok npaBoil Ki1laBUIIEH MBIIIH,
BbIOOp nmyHkTa Find Similar Objects. B auanoroBom okHe B ctpoke Footprint BeiOpats Same. Knonka
Apply. Yoenutbcs B npaBuibHOCTH BbiOOpa. Knonka OK. B manenu PCB Inspector B ctpoke Footprint
«BPYYHYIO» HAIMMCATh Ha3BaHHE HOBOTO TOMOJIOrM4eckoro nocagouynoro mecta MCCTD, nocne yero
HaxxaTh Ha Enter. 3akpbiTh nanens. Cuate Boigenenue. C nomonrsio komanas! Tools/Cross Select Mode
MIPOBEPUTH B3aUMHOE COOTBETCTBHE KBapIIEBBIX PE30HATOPOB Ha cxeMme U Ha 1uiare. 4. [Ipocmotp u
OOHOBJICHHE CBSI3€i MEXIy SJIEMEHTaMHU CXeMBbI M Ie4aTHOH miarel. CKOMUpOBaTh B CBOIO pabodyro
nanky nmpoekt X:\Program Files\Altium Designer 6\Examples\Signal Integrity\Differential Pair\.
KomupoBanue Tpedyercst, 4TOOBI CIIy4ailHO HE MMOBPEAUTH UCXOJHBIE (ailiibl. 3arpy3UTh MPOEKT
DifferentialPair.PrjPCB. OtkpsITh 1Ba JOKyMeHTa, BXoasamue B mpoekt: - DifferentialPair.schdoc —
anekTpuyeckas cxema, - DifferentialPair.pcbdoc — neuarnas minara. TpeOyeTcst 3aMEHUTH J1Ba pe3UCTOpa
R3 u R7 na gBa xonnencaropa émkocteio 100 nd. YcnoBHbie rpaduueckne 0003HaYEHUS KOHICHCATOPOB
Y UX TOTOJIOTUYECKUE TTOCAI0UHbIE MEeCTa HaXOIATCs B cTaHAapTHOU Oubnroteke Miscellaneous
Devices.IntLib. B pegakrope cxem HaiiTh u ynaauTh aBa pe3uctopa R3 u R7. B manenu Libraries
noakmounts oubmorexy X:\Altium Designer\Library\Miscellaneous Devices.IntLib. B yka3zanHo#
6ubnroTeke HaiiTH KoHAeHcarop Cap Semi U pa3MECTUTD J1Ba K3EMIUIsIpa HAa MECTe OBIBILIUX
pe3ucTopoB. Ykazars no3utinoHHbie o0o3HaueHust Cl1 u C2. IlogcoenMHUTh KOHTAKThI KOHJIEHCATOPOB K
JIBYM TOPU30HTAJIBHBIM IPOBOJHUKAM. B pegakTope neyarHbIX IUIaT HAMTH U YIAJIUTh TOMOJIOTHYECKHe
nocaaouHbie MecTa pe3uctopoB R3 u R7. C momomkto koman el Place/Component HaiiTi B Oubmuoreke
Miscellaneous Devices.IntLib Tonomoruueckoe nocagounoe mecto C1206 nis koHIeHcaTopa. YKa3aTh
no3uMoHHoe ooo3Hauenue Cl. Pa3mMecTuTs 1Ba SK3eMILIsIpa TOMOJIOTHYECKOIO I0CAJOYHOIO MECTa
KOHJIEHCATOpa COMIacCHO PUCYHKa, MpuBeAEHHOrO HIbke. C moMotbio komaHabl Project/Component Links
BBINOJIHUTH B3aUMOCBsI3b YI'O 1 nocagouHbIx MeCT. BIAEINTE B JIEBOM U CPETHEM CIUCKE TO3UIIMOHHBIE
o6o3HaueHust C1 1 Ha)kaTh HA KHOTIKY > JJI IEPEMEIICHHUS B IPAaBbIi CIIUCOK. AHATOTHYHO
CTPYNIHPOBATh MO3UIMOHHBIE 0003HaueHust C2. Knomka Perform Update. B penakrope cxem BBITOIHUTB
npsmyro cuaxponusanuio Design/Update. B tuanoroBom okHe Haxath Ha kHOTIKY Execute Changes.
Ecnu B penakrope neyaTHbIX IJ1aT HO-MIPEKHEMY OCTAJIOCh 3€JIEHOE BBIJIEIEHHE, TO CIEAYET Pa3BEPHYThH
Ha 18001 Tomonornyeckue nocaaouHbie Mecta kKouaeHcaropoB. C momorbto koman el Tools/Cross Select
Mode mpoBepuTh B3aUMHOE COOTBETCTBHE KOHACHCATOPOB HAa CXEME M Ha IIare. 5. DJIeMeHTHI
kommytanuu. B cpene SolidWorks pa3paborats cemeiicTBO TpEXMEPHBIX MOJIEIEeH KOMMYTAIIHOHHBIX
nenectkoB (I'OCT 16840-78). CemeicTBO JIENIECTKOB BBIOIHUTH KaK KOHQUTYpUPYEMYIO 1€Tajlb
SolidWorks ¢ ucnonp3oBanreM Tabauibl apaMeTpoB. BHenHui BU jenecTka 1 onpeiessionue
reoMeTpUYECKHUE pa3Mephl MpeACcTaBlIeHbl Ha pucyHke. Pa3paborky noakmounts kak PCB3D mozens k
cootBeTcTBYIOIEMY YI'O. 6. OcCOOEHHOCTH TOMOIOTHYECKUX MMPOECKTOB C HUCIIOIB30BAHUEM
MHOTOBBIBOIHBIX Tu1aHapHbIX DPU. Jlns cripaBku. Fanout (panayT) — KOpOTKHI OTPE30K MPOBOTHUKA C
NIEPEXOHBIM OTBEPCTHEM Ha KOHIIE, peITHA3HAYCHHBIH [UIs YIPOIIEHUS! aBTOMAaTUYECKOM TPaCCUPOBKH
KOMITOHEHTOB C IJIAaHAPHBIMU BbIBOJIaMU. AHAJIOTMYEH TepMUHY stringer (cTpuHrep). O6bIYHO IporpaMma
aBTOMATHUYECKON TPACCHPOBKH CaMOCTOATEIbHO TeHEPUPYET CTPUHIEPHI I BCEX IIAHAPHBIX
KOHTaKTHBIX IUIONIA/I0K HA HayaIbHBIX Tanax TPACCUPOBKH, a MOCJIE €€ 3aBEPIICHHUS ylalseT JIUIITHIE
nepexoHbie oTBepcTHs. CKomupoBarh B CBOO pabouyro nanky npoekt X:\Program Files\Altium Designer
6\Examples\PCB Auto-Routing\. KormupoBanwue tpebyercs, 4TOOBI CIIydaifHO HE TOBPEAUTH HCXOTHBIC
¢aitner. 3arpy3uts npoekt PCB Auto-Routing. PrjPCB. OTKpBITh JOKYMEHT, BXOASIIUI B TPOEKT
BOARD 3.PcbDoc. 3ameTnm, 9TO Ha TIEYaTHOH TUTaTe€ BCE MUKPOCXEMBI C IJTAHAPHBIMH BHIBOJAMMU.
TpeOyeTcst co31aTh CTPUHTEPHI B PyYHOM M B aBTOMATHYECKOM PEXHMME, a 3aTEM MPOBECTH TPACCHUPOBKY
nevaTHo riatel. HaliTh 1 BBLAETUTH MUKPOCXEMY C MO3ULIMOHHBIM 0003HaueHneM U4. [l]exdok npaBoit
KJIaBHILEH MBIIIN 1 BEIOOp B KOHTeKcTHOM MeHIo Component Actions/Fanout Component. B nuanorosom
okHe Fanout Options ocTaBuTh Bce oniun 0e3 u3meHenus. Vccnenosars noinyyeHHbIN pe3ynbTar. C
noMo1sio Komanasl Design/Rules n3aMeHUTH MpaBuiia MpOEKTUPOBAHUS B OTHOLICHUN T€HEPAIIH
CTpuHIrepoB. B nepeBe npoektupoBaHus ciesa BeiOpath Routing, 3arem Fanout Control, 3arem

Fanout Default. B mpaBoii vactu nuanorosoro okHa B rpymre Fanout Options H3MEHUTHh HACTPOUKH:
Fanout Style = Inline Rows; Fanout Direction = In Only. Knonka Apply, 3atem knonka OK. Haiitu u
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BBIIEJIUTh MUKPOCXEMY C MO3ULUOHHBIM 0003HaueHueM U10. V3 KOHTEKCTHOTO MEHIO IPUMEHUTD
xomanay Component Actions/Fanout Component. McciaenoBars noyueHHbIH pe3ylbTar, CPaBHUTb C
npenpiaymein Mukpocxemoid. CHOBa U3MEHHTD IIPAaBHJIa IPOEKTUPOBAHUS B OTHOILIEHUHU T€HEpalu
crpunrepoB. B rpynme Fanout Options ycranoButs: - Fanout Style = Staggered Rows; - Fanout Direction
= Out Only. HaiiTi 1 BBIIETUTH MUKPOCXEMY C MO3UIIMOHHBIM 0003HaueHneM U94. 13 KOHTEKCTHOTO
MeHIo npuMeHuTh koManay Component Actions/Fanout Component. MccnenoBars nonyueHHbIH
pE3yNbTaT, CPAaBHUTH C MPEAbLAYIIMMH MUKpPOCXeMaMU. AHAJIOTUYHO MOKHO UCCIIEIOBATh IPYTUe
KOMOMHAIMKM HAacTpoek B rpymme Fanout Options 1 UX pe3yabTaTUBHOCTh B OTHOILICHUH I'eHEpaIun
CTPHHI€POB. YCTaHOBUTH MIEPBOHAYANILHBIC HACTPONKHU FeHEepalliy CTPUHIepoB B rpymmne Fanout Options:
Fanout Style = Auto; Fanout Direction = Alternating In and Out; Direction From Pad = Away From
Center; Via Placement Mode = Centered Between Pads. C momomisto komans! Auto Route/Fanout/All
BBITNIOJIHUTHh aBTOMaTHUECKYIO T€HEPAII0 CTPUHIEPOB JJIs1 BCEX OCTaBLIMXCS MUKpocxeM. C MoMOoNIbio
koMmaH 16l Auto Route/All BEIMOTHUTE aBTOMaTHUECKYIO TPACCHPOBKY MEYaTHOM TUTATHI (MPOIEce
JUTUTENbHBIN, 3aHUMAET HECKOJIBKO MUHYT). YOeIUThCS, 4TO MOCIE 3aBEPUICHNs] aBTOMAaTHYECKOM
TPacCUPOBKH HEKOTOPBIE CTPUHTEPHI ucue3nu. 7. Paspabotka nepenuux nanenein POC. B cpene
SolidWorks BeimonHuTE TiepenHioto nanens POC, npencraBieHHylo HIKE B TPEX MpoeKIuii. Marepuan
MepeHEN MaHeIu — aTIOMUHUEBBIN cruiaB AMil. @u3ndecKkue napaMmeTpsl 3TOroO CIijlaBa BHECTH B
penaktop MarepuanoB SolidWorks, a 3arem Ha3HauuTh 17151 pazpabarbiBaeMoii Aetaini. MapkupoBarhb
Haanucu kpackoit UM, uépnbrit TY 29-02-859-78, mpudtom 5 — IIp. 3 TOCT 26.020 — 80. Crioco6
HaHeceHus Haamucei B cpene SolidWorks paspaborars caMmoCTOATEIHHO.

3.7 Tembl 12a00paTOPHBIX PadOT

— Bremonaenue yeprexeit komnoneHToB POC B Solid Works (koHTpOnsHOE 3a1aH1e)

— CocraBnenue Texnuueckoro 3amanus (T3) Ha aBTOMATH3MPOBAaHHOE MPOEKTHPOBAHUE OJIOKa
POC

— KommnoHoBka u pazpabotka o0miero Bujaa KoHCTpykuuun POC

— TIpoexrupoBanue smneBoit manemu POC B SolidWorks

— IIpoektupoBanue Hecymeit koHcTpyKuuu POC B SolidWorks

— 3HAKOMCTBO C CHCTEMOI aBTOMAaTU3UPOBAHHOTO MTPOSKTUPOBAHUS TIEYaTHBIX IIIAT

— Opranuzanus u BeaeHue o6ubnuorex IPD

— Coznanue ycrnoBHBIX Tpadudeckux o6o3HaueHui (YI'O) anekTpopaanodaeMeHTOB

— IlpoekTupoBaHue AMEKTPUIECKUX CXEM

— Jeramu B SolidWorks

— Co6opku B SolidWorks

— UYeprexu B SolidWorks

— PucoBanue TpéxmepHbIX 3cku30B B SolidWorks

— Maccussl anemenTtoB B SolidWorks

— Hcnonp3oBaHue cTaHIapTHRIX KpeneéxHbIX KoMITOHEHTOB B SolidWorks

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

— TloxnroroBka komnoHeHToB POC 117151 KypcoBOi paboThI

— JluanoroBoe pa3MeIlieHue EeKTPOPaAHOIIEMEHTOB Ha NIeYaTHON Iu1aTe

— PyuHas u uHTEpaKkTUBHAS TPACCUPOBKU MPOBOHUKOB MEYATHBIX TJIAT

— ABTOMaTHyecKasi TpaCCHpPOBKA MPOBOJHHUKOB MEYATHBIX TIJIAT

— OO0ecrieuenue Ka4ecTBa, HaaEKHOCTH U onrTuMu3anust POC

— H3ydeHue cpelncTB aBTOMAaTU3UPOBAHHOTO OQOPMIICHHS KOHCTPYKTOPCKO-TEXHOJIOIMUYECKOH
JTOKYMEHTAINH

3.8 Bonpocs! auddepeHIpoBaHHOIO 3a4eTa
HazoBute u oxapaktepusyiiTe 0CHOBHBIE ATanbl NpoekTUpoBaHus POC 1o cymecTBy peniacMbIx
3a1a4. YTo noHUMaeTcs MoJ| ONTUMAaIbHBIM CUHTE30M ycTpoiicTBa? KakoBbl IpenMyIiecTna
KOMITBIOTEPHOTO MoJeNupoBanus? HazoBuTe u oxapakTepusyite JBa MOAX0AA K IPOEKTUPOBAHUIO
PaIuO3TIEKTPOHHBIX YCTPOUCTB. [lepeuncinTe 0OCHOBHbBIE ATanbl MOAEIUpOoBaHus. [laiiTe moHsTHE
MaTeMaTH4ecKoil MoJesin o0bekTa 1 MoJieTupoBanus. Kakue TUIBI MaTeMaTHUeCKUX U (U3NIECKUX
Mojenel Bbl 3HaeTe? OxapaKTepu3ynuTe posib aITOPUTMUYECKUX MPOILIECCOB B MPOLIECCE MOAETUPOBAHUS.
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Kakue criocoObl cTpykTypHOTo MosieupoBaHus Bbl 3HaeTe? [IpuBenuTe UX CpaBHUTEIBHYIO
xapakTtepucTuky. [IpuBennTe o01ryto cxemy nporecca CTpyKTypHOro npoekThupoBanusi. Kakue THIbI
3a/1a4 PeLIaroTCs IPYU CTPYKTYpHOM Moaennuposanun? IIpusenure npumepsl. M3i10xure CymmHoOCTb
(YHKIIMOHATIBHOTO MOJCIUPOBAHMS U TIEPEUUCIINTE OCHOBHBIE JOMYIICHUS MPU (PYHKIHUOHATIHHOM
monenupoBanud. B kakux nakerax CAIIP Bo3amoxkHO pyHKIIMOHANBEHOE MOsieupoBanue? Uro
MOHUMAETCA MOJ CXEMOTEXHUYECKUM MozenupoBaHueM? COBOKYITHOCTh KaKuX ypaBHEHHH o0pa3yer
MaTeMaTH4ecKyro Mozielb o0bekTa? [lepeuncianre ocHOBHbIE TpoLEyphl (POPMUPOBAHUS MAKPOMOJIETIEH.
N300pa3ute 0000IIEHHYIO TUIIOBYIO CTPYKTYpY Makpomozenu. Pacckaxure o ¢popmax rnpeacTaBaeHHs
MaKpOMOZEJIEH B IPOrpaMMax CXEMOTEXHUYECKOrO IpoeKkTuposanus. Hazosure nenu pacuéra
CTaTUYECKUX peXUMOB. [lepeuncinre u oxapakTepu3ylTe OCHOBHBIE METO/IbI MOIETTUPOBAHUS
CTaTUYECKUX PeXUMOB. Kakre MeTopI MOIEIMPOBaHMsI ITOJIEH BaM U3BECTHBI? UTO Takoe 1eneBas
¢bynkuusa? [IpuBenute mpuMeps! neieBbx GyHKIuid. UTo MOHMMaeTCs Mo HapaMeTprUuecKon
ontumu3anueit? [IpuBenure knaccuukaiyio 3a1ad napaMeTpHUIeCKOW ONTUMHU3AIINH.

3.9 Tembl KypcOBBIX NPOEKTOB (pPador)

— Ha cepsepe xommbrotepHoii cetu kKadenpsl KUTIP umeercs 6omnee 150 TeM MHIUBHIYaTIbHBIX
3aJaHUH JUUIs1 KypcOBOM paboThI (3JIEKTPOHHBIE OIMCAHUS CXEM DJIEKTPUUECKUX NMpUHUIUNHaIbHBIX POC),
KOTOpBIE €XETOAHO TOMNONHAITCA W Momuduuupyrorcs. [Ipu BeiOOpe TeMbl KypcoBOil paboThI
PEKOMEH/IYeTCsl pyKOBOJICTBOBATbCS CIEIYIOIIUM: — TeMa KypcOBOW paOoThl 10JDKHA OBITh aKTyaJbHOH,
TO €CTh 3aTparuBaTh IPOOJIEMbI, BaXKHbIE ISl MMPAKTUUECKON JNESTEIbHOCTH B HACTOAILIEE BPEMsS; — HE
clieyeT BbIOMpaTh TEMY, CMBICI KOTOPOW CTYIEHTy He TMOHSATeH, WIM €CId HpeAarnoiaraeMas
TPYIOEMKOCTh €€ pacKpbITUSl BBI3BIBAET COMHEHHUS B CBOMX CHJAX; — cJeayeT u30erarb MIHUPOKHX
(GOpMYIMPOBOK TEMBI, TaK KaK 3TO MOXKET CJeJaTh 3aBeplleHHe paboThl HEBO3MOXKHBIM, MOTOMY YTO
BpeMs Ha €€ BBIIIOJHEHHE U €€ pa3Mepbl OTPaHUUYEHBI;, — HYXKHO YOEAUTHCS, UTO JJIsi PACKPBITUS TEMBI
paboThl UMEIOTCSI HEOOXOIUMbIE MaTepHalibl, JJIsl YEro CJIEAYeT BBIIOJIHUTH MPEIBAPUTENIbHBIA aHAIU3
JUTEPATYpbl U IPYTUX NHPOPMAITMOHHBIX UCTOUHUKOB 110 TEME PaOOTHI.

4 MeTonnuyeckue MaTepuabl
Jlnst obGecrniedenHusi mporecca O0y4eHUsT W PEIICHUs 3a1a4 OOyYeHHs UCTIONB3YIOTCS CICTYIOIIHNE
MaTepuabl:
— METOAMYECKHE MaTepualibl, OMPEACNAIONUEe MPOLEeAypbl OLEHUBAHUS 3HAHUW, YMEHUII,
HaBBIKOB M (WJIM) OMBITa JEATEIBHOCTH, XapaKTCPU3YIOUIMX dTarbl (HOPMUPOBAHHUS KOMIIETEHITHH,
cornacHo 1. 12 paboueii mporpaMMel.

4.1. OcHOBHasI TUTEpaTypa

1. WudopManmoHHbIE TEXHOJIOTUUA MPOCKTUPOBAHUS PAJUOAICKTPOHHBIX CPEACTB: y4eO.
nocobue ans ctyd. Beicul. yueO. 3aBenenuii / F0.JI. Mypomues, JI.FO. Mypomues, U.B. Tiopun u ap. —
M.: U3narenbekuii meHTp «Akanemusi», 2010. - 384 c. (manmuue B 6ubnnorexke TYCVYP - 8 3k3.)

2. KynpsBues, E.M. OcHOBBI aBTOMaTH3UPOBAHHOTO MPOEKTUPOBAHMS: yueOHUK st By30B / E.
M. KynpsiBues. - M.: Akagemus, 2011. - 304 c. (Hanuuue B 6nbnnorexke TYCVYP - 10 3k3.)

3. PazpaboTka TeXHMYECKOTO 3aJjaHus U TEXHHUUECKHUX MpesiokeHul Ha nmpoektupoBanue POC:
VYuebHOoe mocobue K KypcOBOMY M JIHUIUIOMHOMY mpoektupoBanuio / Kobpun FO. IL. - 2016. 83 c.
[DnexTponHbIit pecype] - Pexum noctyna: https://edu.tusur.ru/publications/6567, cBOOOTHBIN.

4.2. JlonoJiHUTEIbHAS JIUTEpaTypa

1. HWudopManmoHHbIE TEXHOJOTHU NPOSKTUPOBAHUS PAAMOIICKTPOHHBIX CPEACTB: YueOHOE
mocobue K KypcoBOMYy M IUILIOMHOMY TipoektupoBanuio / Koopun 1O. I1. - 2016. 74 c. [DneKTpoHHBII
pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/6566, cBOOOTHBIIA.

2. YBapoB A.C. P-CAD. IIpoekTupoBanre U KOHCTPYUPOBAHHUE JIEKTPOHHBIX YCTPOMCTB. - M.:
«lopsuas munus-Tenexom», 2004. - 760 c. (nanuuue B 6ubimorexke TYCVYP - 42 5k3.)

3. Cremenko, B.b. P-CAD. TexHonoruss mpoeKTUPOBaHMsI MEUATHBIX IUIAT: Y4ueOHOE Mmocooue
s By3oB / B. b. Cremenxo. - CII6.: BXB-IlerepOypr, 2005. - 711 c. (nannuue B Oubmuoreke TYCVYP -
20 9K3.)

4. Pazpabotka u odopMiIeHHE KOHCTPYKTOPCKOW  JIOKyMEHTALMH  PaJHOdICKTPOHHOM
anmaparypbl: CrnpaBounuk / O.T. PomansrueBa, A.K. MBanoBa, A.C. KymukoB u ap.; Ilox pen. D.T.
PomanbraeBoii. — M.; Panno u cBsizb, 1989. — 448 c. (manmuue B 6ubmmoreke TYCVYP - 21 3x3.)

5. Pazesur B.Jl., [Toranos 10.B., Kypymmn A.A. IlpoektupoBanre CBY yCTpOHCTB C TOMOIIBIO
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Microwave Office. — M.: Comon-IIpecc, 2003. - 496 c. (Hanuuue B 6udanoreke TYCVYP - 14 5k3.)

6. OCHOBBI NPOEKTHPOBAHUS 3JIEKTPOHHBIX CpeAcTB: YueOHoe mocobue / Kozmo B. I,
UYepnpime A. A., Koopun FO. IL. - 2012. 149 c. [DOnexrtponHslii pecypc] - Pexum moctyma:
https://edu.tusur.ru/publications/2783, cBOOOIHBIH.

4.3. O0s13aTe/ibHbIe Y4eOHO-MeTOAMYeCKHe MOCOo0Uus

1. UWudopmanmoHHble TEXHOJOTMU NPOEKTUPOBAHUS PAJAMOIIEKTPOHHBIX CPEACTB: YueOHOe
nmocodue K KypcoBoMy U TuIuioMHoMy TipoektupoBanuto / Koopun 1O. I1. - 2016. - 74 ¢. [DneKTpOHHBIH
pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/6566, cBOOOIHBEIIA.

2. ABTOMAaTH3UpPOBAHHOE IPOEKTUPOBAHME DPATUOIIEKTPOHHBIX CpeACTB: Meroauueckue
yKa3aHus 1Mo camocrosTensHor padore / Koopun 0. I1. - 2017. 23 c. [DnekrpoHHEI pecypc] - Pexum
nocryma: https://edu.tusur.ru/publications/6621, cBOOOIHBIIA.

3. HWHdpopmanmoHHBIE  TEXHOJIOTMHM  TPOCKTHPOBAHUS  PAJMODICKTPOHHBIX  CPEICTB:
Mertoaunueckne ykazaHus 0 KypcoBOMY U AUIIIOMHOMY nipoekTupoBanuto / Koopus 1O. I1. - 2012. 140 c.
[DnexTponHbIii pecype] - Pexum goctyna: https://edu.tusur.ru/publications/2615, cBO6OAHBIH.

4. Altium Designer. SolidWorks. Yacte 1. Pa3paborka »snemenTHON ©6a3pl: COOpHHK
MPAKTUYECKUX 33JaHUN MO MPOEKTHUpoBaHHIO nedarHeIX y310B POC / Ozepkun . B. - 2012. 66 c.
[OnexTpoHHBIi pecypc] - Pexxum noctymna: https://edu.tusur.ru/publications/1556, cBOOOIHBIA.

5. Altium Designer. SolidWorks. Yacte 2. CxemorexHuueckoe mnpoektupoBanue: COOpHHUK
MPAaKTUYECKUX 3aJaHUM MO MPOEKTUPOBaHUIO nevaTHbIX y310B POC / Ozepkun [[. B. - 2012. 50 c.
[DnexTponHbIit pecype] - Pexum goctyna: https://edu.tusur.ru/publications/1554, cBOOOAHBIN.

6. Altium Designer. SolidWorks. Yacte 3. Tomomormueckoe mnpoexrtupoBanue: COOpHHK
MPaKTUYECKUX 3aJlaHUi 10 MPOEKTUpOBaHMIO medyaTHbIX y3710B POC / Ozepkun [. B. - 2012. 95 c.
[OnexrpoHHBIi pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/1558, cBoOOIHBIA.

7. 3HAKOMCTBO C CHUCTEMOH aBTOMAaTH3WPOBAHHOTO MpPOEKTHpoBaHus medarHbix 1ar P-CAD:
Meroauueckue ykazaHusi K JabopatopHoii pabore mo aucuuiuinHe «MH(opManoHHbIE TEXHOIOTUU
npoektupoBanust POC» / Kobpun 0. II. - 2012. 28 c. [DaexTponHbiii pecypc] - Pexxum moctyma:
https://edu.tusur.ru/publications/2614, cBOOOIHBIIA.

8. Opranuszanus u BeaeHue 6ubnmorek paaunodneMeHToB B P-CAD: Mertonuueckue ykazaHHs K
naboparopHoii pabore mo aucuuruiiHe «VHPOpPMaLMOHHBIE TEXHOJIOTMM MpoekTHpoBanus POCy» /
Koopun 0. II. - 2012. 31 c¢. [OnekrpoHHbld pecypc] - Pexum  goctyma:
https://edu.tusur.ru/publications/2612, cBoGOAHBIiA.

9. Cosznanue ycinoBHBIX rpaduyeckux o003HaueHUH paanodnemenToB B P-CAD: Metoanyeckue
yKazaHus K jaboparopHoii pabore mo muctmiuinHe «MH(POpMalMOHHBIE TEXHOJIOTHH MPOSKTHPOBAHUS
POC» / Kobpun IO. II. - 2012. 60 c. [DnekrpoHHslii pecypc] - Pexum mocryma:
https://edu.tusur.ru/publications/2611, cBOOOTHBIH.

10. Pa3paGoTka mocago4HbIX MECT AJI1 MOHTa)Ka KOHCTPYKTUBHBIX 3JIEMEHTOB Ha NIeUYaTHOU T1aTe
B P-CAD: Meroanyeckue ykazaHus K JabopaTopHoil pabore mo nucuumminHe «MH(bopMannoHHbIE
texHojorun npoektupoanus POC» / Kobpun 0. I1. - 2012. 83 c. [DnexkrpoHHBIH pecype] - Pexum
nocryma: https://edu.tusur.ru/publications/2610, cBOOOIHBEIIA.

11. ®opmupoBanue kommnoHeHToB POC ¢ momoripto aucnerdepa Oubmuorek P-CAD Library
Executive: Meroanueckue ykazaHusi K JjabopartopHoil pabore mo aucuuruimHe «HHpOpMarmoHHbe
TexHojorun npoektupoanus POC» / Kobpun 0. I1. - 2012. 35 c¢. [DnexkrpoHHBI pecype] - Pexum
noctyna: https://edu.tusur.ru/publications/2609, cBOOOIHBIIA.

12. Co3nanue onekTpuueckux cxeM rpaduueckum  pemakropom P-CAD  Schematic:
MeTtoauveckue ykazaHus K jaboparopHod pabore mo mucuumuinHe «HHGOpMaIMoHHbIE TEXHOJIOTHUU
npoektupoBanuss POCy» / Kobpun HO. II. - 2012. 46 c. [DnexTpoHHbIl pecypc] - Pexxum nocrtyma:
https://edu.tusur.ru/publications/2608, cBOOOTHBIA.

13. JluanoroBoe pa3meleHue 3iekrpopannodneMeHToB B P-CAD: Meroauueckue yka3zaHUs K
naboparopHoil pabore mo aucuuiuinHe «/HpOpMaIMOHHBIE TEXHONOTHMHM MpoekTupoBaHus POCy» /
Ko6pun 0. II. - 2012. 48 c. [OnekrpoHHslii pecypc] - Pexum  gocryma:
https://edu.tusur.ru/publications/2607, cBOOOTHBIIA.

14. Pyynas ¥ UWHTEpaKTHBHAs TPACCHUPOBKM TNPOBOAHMKOB mevatHeix minar B P-CAD:
MeTtoauveckue ykasaHus K JraboparopHod pabore mo nuctmiuinHe «HGOpMaMOHHBIE TEXHOIOTHUH
npoektupoBanus POC» / Kobopun HO. II. - 2012. 51 c. [DnekrpoHHbIi pecypc] - Pexxum pocrtyma:
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https://edu.tusur.ru/publications/2606, cBoGoHBbIiA.

15. ABToMaTtHmueckas TpacCHpPOBKa MPOBOAHHMKOB TmedaTHbIXx miaT B P-CAD: Meronuueckue
yKa3zaHus K jgaboparopHoil pabore mo aucuurvinHe «HpopManoHHbIE TEXHOJIOTHH MPOESKTHPOBAHUS
POC» / Kobpun IO. II. - 2012. 36 c. [DnekrpoHHbli pecypc] - Pexum pocryma:
https://edu.tusur.ru/publications/2605, cBOOOIHBIA.

16. OcHOBBI SPrOHOMUKH U JAW3aifHA PaTUOIIEKTPOHHBIX CPEICTB OBITOBOTO HAa3HAUCHUS:
VYyebnoe mocobue / KommakoB A. K. - 2012. 200 c. [DnexrponHsld pecypc] - Pexxum poctyma:
https://edu.tusur.ru/publications/1112, cBOOOIHBIIA.

17. Pacder TOMIMHBI BIAro3amiMTHBIX MOKPBITHH Aetaneir POC: Metogumueckoe mocobue s
BBINOJTHEHH npakTHdyeckoro 3ausatus / KongaxoB A. K. - 2012. 11 c. [OnexkrponHslit pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/1040, cBOOOTHBIIA.

18. Pacuer coOcTBeHHOW dYacTOThl meuyarHoro ysna POC: Mertoamueckoe mocobue s
BBITIOJTHEHU TIpakTudeckoro 3aHsaTus / KonmakoB A. K. - 2012. 4 c. [DnexrpoHHbIi pecypc] - Pexum
nocryma: https://edu.tusur.ru/publications/1043, cBOOOIHBIA.

19. BeiObop m pacyer cuctembl amoptuzamuu Omoka POC: Metoaumdeckoe mnocobOue s
BBINONTHEHH npakTudeckoro 3ausatus / KongakoB A. K. - 2012. 11 c. [Onexrponnslit pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/1045, cBOOOTHBIIA.

20. Pacuér TtemmoBoro pexuma Omoka PDOC: Metoauueckoe mOCOOUE IS BBIMOIHEHUS
npaktuyeckoro 3aHatus / KonmakoB A. K. - 2012. 8 c. [Dnexrponssii pecypc] - Pexxum mocryna:
https://edu.tusur.ru/publications/1044, cBOOOTHBIIA.

21. OmnpeneneHrne MaccorabapuUTHBIX TOKa3aTelaed KoHCTpykiuu Omoka POC: Metoaudeckoe
mocoOue JJIsl BRIMOTHEeHHS pakTudeckoro 3ansatus / Kormakos A. K. - 2012. 6 c. [DnekTpoHHBIH pecypc]
- Pexxum nmoctyma: https://edu.tusur.ru/publications/1046, cBOOOTHBIH.

22. XymoKeCTBEHHO — KOHCTPYKTOpCKasi pa3pa0oTKa JHIEBOW MaHETH paJn03JIEKTPOHHOTO
ycTpoiicTBa: MeTtoaudeckoe mocoOue 1Mo BBITOMHEHUIO pakTudeckoro 3anatus / Konmakos A. K. - 2009.
19 c. [DnexTpoHHsIii pecypc] - Pexxum gocryma: https://edu.tusur.ru/publications/1175, cBOGOTHBIN.

23. OCHOBBI AU3aiiHa U KOMIO3ULIMU B TeXHUKE: YueOHOoe mocooue / Kongakos A. K. - 2012. 97
c. [DnexTpoHHbIii pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/1270, cBoOOTHBII.

24. Marepuansl ISl pacdeToB cuctembl amoptu3anuu POC: YuebHo-MeToquueckoe nmocodue s
CTYICHTOB HarpasieHus «KOHCTpyHpOBaHUE W TEXHOJOTHS dIEKTPOHHBIX cpenacTB» / UepHbimes A. A. -
2014. 33 c. [OnexrponHbIi pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/3927, cBoOOIHBII.

25. OCHOBBI KOMITBIOTEPHOTO MPOEKTHPOBAHUS W MOJCIUPOBAHUS PATUOIIIEKTPOHHBIX CPE/ICTB:
YuebHo-meToanueckoe nocodue / Kpacoko A. C. - 2012. 64 c. [DnexTpoHHbI pecype] - Pexum nocryna:
https://edu.tusur.ru/publications/1030, cBOGOAHBIiA.

26. OCHOBBI KOMITBIOTEPHOTO MPOEKTUPOBAHUS U MOACIMPOBAHUS PaTUOIICKTPOHHBIX CPEACTB:
Y4eOHO-MeTOAMYeCKoe MOCcoOMe JUIsi CTYIGHTOB TMIPH BBIIOJHCHWW 3aJaHUH IO TIPAKTHKE W
naboparopueiM paboram / Tucnenko B. U. - 2016. 23 c. [Dnekrponnsiii pecypc] - Pexum moctyma:
https://edu.tusur.ru/publications/6547, cBOOOTHBIA.

4.4. ba3bl JaHHBIX, HHPOPMALMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI

1. https://www.yandex.ru/ - 3To mouckoBasi HHpOpMaIMOHHAs cucTeMa B MHTepHeTe ¢ yuéToM
pycckoit MOp(hOIOTHH ¥ BO3MOXKHOCTBIO PETHOHAIBHOTO YTOUHEHHSI.

2. https://www.google.ru/ - 310 mepBas MO MOMYJAAPHOCTH KpPYIHEHIIAas MYIbTHI3BIYHAS
nmouckoBas cucrema MuTtepHeTa, nmpuHaiexamas koprnopamuu Google Inc., 3anumatomas 6onee 60 %
MHPOBOTO PHIHKA.

3. Hayunas onexrponnas OuOmmoreka eLIBRARY.RU - «kpynHeimmii poccuidckuit
WH(GOPMAIIMOHHBIN MMOpTan B 00JACTH HAyKH, TEXHOJOTHH, MEAWIIMHBI U OOpa30BaHMS, COIECpPKaIIHii
pedeparsi u TONHBIE TEKCTHl Oonee 18 MiH HayyHbIX crared W myOnmkanuid.  URL:
http://elibrary.ru/defaultx.asp? (moctyrn cBOOOIHBII).

4. DnextponHas 6ubnuoreka «Jlaub» Pecypc BkitouaeT B ceOsi SJI€KTPOHHBIC BEPCHHM KHUT T10
MareMaruke, (pu3Mke, MHKEHEPHbIM HayKaM, SKOHOMHUKE M MEHE/DKMEHTY, MpaBy U IOPUCHPYICHIUH.
URL: http://e.lanbook.com/ (mocTym cBOOOTHBIIT).

5. CHIPINFO - xpynHeWmmii cripaBOYHUK MO WMIOPTHBIM M OTEUECTBEHHBIM AJIEKTPOHHBIM
KOMMOHeHTaMm, W pamuonetainsM. [B Wnarepmere] 2016 r. URL: http://www.chipinfo.ru/ (moctyn
CBOOOTHBIN).
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6. '"[lmaran" — >JeKTpOHHBIE KOMIIOHEHTHI M W3MepUTeNbHas Texauka. [B Untepnere] 2016 r.
URL: http://www.platan.ru/ (qoctyn cBoOOIHBII).

7. "IIpomanekTpoHHKa" — MOCTaBKH AJICKTPOHHBIX KoMoHeHTOB. [B MUnatepuere] 2016 . URL:
http://www.promelec.ru/ (mocTym cBOOOIHBI).
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