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1 |Jlexmuu 12 10 22 4acoB
JlaGoparopHbie pabOTHI 72 20 92 4acoB
KoHnTpoine camocTosiTenbHON paboThI 5 ) 4acoB
(xypcoBoit mpoekT / KypcoBas paboTa)
4 | Bcero aymuTOpHBIX 3aHATHI 84 35 119 4acoB
5 | 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 | OO6mias TpynoEMKOCTH 108 108 216 4acoB
3.0 3.0 6.0 3.E

HuddepennrpoBanHblii 3a4€T: 7 cemecTp
OK3ameH: 8 ceMecTp
Kypcoas pabora (mpoekr): 8 cemectp

Tomck 2017
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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 obrmacTy aBTOMAaTU3MPOBAHHOTO MPOEKTUPOBAHUS U TEXHOJOTHH MPOM3BOJICTBA
POC

1.2. 3agaun JUCHUILINHBI

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

— HW3y4YCHHE TMPHUHILMUIOB CHUCTEMHOTO IMOAXOJa K aBTOMaru3auuu npoektupoBaHusi PIC,
MO3BOJIAIONINX 00ecreunBarh 3PGHEKTUBHOCTh U KAY€CTBO MIPOSKTUPYEMOI anmapaTypbl

— 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 NPAKTUYECKUX HABBHIKOB BEJCHUS aABTOMATHU3MPOBAHHOIO
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
CJIEAYIOIIME JUCHMIUIMHBL: 3aliuTa BBITYCKHOW KBalW(UKAIMOHHOW paboThl, BKJIIOYAs MOATOTOBKY K
MpoLeAYype 3allluThl U Mpolenypy 3amuThl, MHxeHnepHas u xommbiorepHas rpaduka, Mapopmaruka,
KomnerorepHoe MonenupoBanue mnpoueccoB B POC, KoHcTpynpoBaHME W TEXHOJIOTHS MHUKpPO- H
HAHOXJIEKTPOHHBIX  cpelcTB, HayuHo-uccnenoBatenbckas pabora, OCHOBBI  KOHCTPYHPOBAHUSA
AJIEKTPOHHBIX CpelacTB, OCHOBBI MPOEKTUPOBAHMSI MUKPOBOJHOBBIX yCTpoiicTB, IlonroroBka k crpaue u
clada TroCylapCTBEHHOro »fk3aMmeHa, llpeanumiomuas mpakTthka, CXeMo- U CHUCTEMOTEXHHKA
AJIEKTPOHHBIX ~ CPEACTB, T€OpEeTHYECKHE OCHOBBI JJIEKTPOTEXHHUKHM, TEXHOJIOrus IpOU3BOACTBA
AIIEKTPOHHBIX CPEJICTB, YIPaBICHHE KAYECTBOM AJIEKTPOHHBIX CPEJCTB.

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHHUS AU CHHUILINHBI

IIporiecc n3y4yeHns: TMCIUIUIMHBI HAapaBieH Ha (YOPMHUPOBAHNE CIECAYIOIINX KOMITETCHITHIH:

— TIK-7 cmnocoGHOCTRIO pa3pabarhiBaTh TMPOEKTHYID M TEXHUYECKYI JOKYMEHTAIHIO,
o(hopMIIATh 3aKOHYEHHBIE TPOEKTHO-KOHCTPYKTOPCKUE paboThI;

— IIK-8 roTOBHOCTBIO OCYIIECTBIATH KOHTPOJb COOTBETCTBHS pa3padaThIBAEMbIX NMPOEKTOB U
TEXHUYECKOW JIOKYMEHTAIlMd CTaHAapraM, TEXHUYECKUM YCIOBUSM M JAPYT'MM HOPMATHBHBIM
JTOKyMEHTaM;

B pesynbrarte nzyueHus TUCIHUILIMHBI CTYIEHT JOJDKEH:

— 3HATh OCHOBBI aBTOMAaTH3aLUH MPOCKTHO-KOHCTPYKTOPCKOM JESTEIbHOCTH, MaTeMAaTHYEeCKUE
MozielH OOBEKTOB IPOEKTUPOBAHMS, METOABI PEIICHHS HPOEKTHBIX 3amad Meroabl 3ammrtel POC ot
pa3HOO0Opa3HbIX BHEUIHUX M BHYTPEHHHUX JECTaOMIM3UPYIOMIMX (HaKTOPOB (KIMMATUYECKUX, TEIJIOBBIX,
MEXaHUYECKUX U JIp.) IPU MX 3KCIUTyaTalliH, TPAHCIIOPTHUPOBAHUU M XPAaHEHUH KOHCTPYKTHUBHBIC MEpBI
NOBBIICHUS HAJAEKHOCTH MIMpoKoro kimacca POC mpu pecTaOMimmM3MpyronMX BO3JACHCTBHSIX METOJBI
MaTeMaTHYEeCKOTO MOJCIIMPOBAHUS AIEKTPUUECKUX, TEIUIOBBIX U MEXaHUUECKUX mpoueccoB B POC [

— yMeThb NPOCKTHPOBATh C MOMOIILIO KOMITBIOTEPAa KOHCTPYKLUH AHAJIOTOBBIX M HU(PPOBBIX
YCTPOICTB HAa OCHOBE JaHHBIX 00 MX (YHKIMOHAJHbHOM HAa3HAUYEHHH, DJICKTPHUECKUX MapaMeTpax U
YCIOBHSAX OKCIUTyaTallMd HCIIOJNIb30BaTh MaTeMaTHYeCKHe MOIEIM W METONbl Ui PEeIICHUs
npodeccuoHaNbHBIX 3a/1a4 aBTOMAaTH3UPOBAHHON Pa3pab0TKKU KOHCTPYKLHUI M TEXHOJIOTHHA 3JIEKTPOHHBIX
CPEACTB TPE/CTABIATh TEXHUYECKUE PEIICHHS C HMCIIOJIh30BAHUEM CPEICTB KOMIBIOTEPHOH Tpaduku H
TeOMETPUYECKOr0 MOJICTHpOBaHHUs ucmonb3oBark cranaaptel ECKJl w  apyrylo HOpMaTruBHO-
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TEXHUYECKYI0 JOKYMEHTAIlMI0 B TIPOCKTHOM JACATEIBHOCTH pa3pabdarbiBaTh KOHCTPYKTOPCKO-
TEXHOJIOTHYECKYIO JOKYMEHTAIMIO C MOMOIIbI0 WH(GOPMAIMOHHBIX TEXHOJIOTUN, IPUMEHSATh MAIIMHHBIE
METO/IbI pacyéTa napamMeTpOB IEMEHTOB U YCTPOKCTB

— BJAJeTh COBPEMCHHBIMM amnnapaTHbIMU W IPOTPAMMHBIMU CPEIACTBAMHM aBTOMATH3aLIMU
pa3paboOTKU KOHCTPYKIUH ¥ TEXHOJOTHH TMPOM3BOJACTBA JIEKTPOHHBIX CPEICTB COBPEMEHHBIMH
MPOTPAMMHBIMH CPEJICTBAMU MOATOTOBKHA KOHCTPYKTOPCKO-TEXHOIOTHYECKON TOKYMEHTAIIMU

4. O0beM TUCHUIUIMHBI U BU/bI Y4€OHOI padoThl
OO6mast Tpyno€MKOCTh JUCHMIUIUHBI cocTaBisieT 6.0 3a4€THBIX €IWHUIBI M TPEACTaBICHA B
Tabimue 4.1.
Tabmuna 4.1 — Tpyno€MKOCTh TUCIIUTUIUHBI

Bunpl yueOHOI nesITeNbHOCTH Bcero gacos CeMecTpsl
7 cemecTp 8 cemecTp

AyauTopHBIE 3aHATHS (BCETO) 119 84 35
Jlexnun 22 12 10
JlaboparopHbie pabOTHI 92 72 20
KoHTposb camocTosTenbHOM paboThl (KypCcOBOiA ) 5
MPOEKT / KypcoBasi paboTa)
W3 HUX B MHTEpaKTUBHOU (popme 22 16 6
CamocTosiTenpHas pabota (Bcero) 61 24 37
Odopmiterre oT4ETOB 110 JTabOPaTOPHBIM 51 19 32
paboram
[TpopaboTka IEKIMOHHOTO MaTepHraa 10 5 5
Bcero (6e3 sx3ameHa) 180 108 72
IToaroroBka u caya dK3aMeHa 36 36
OO0w1as Tpy10EMKOCTD U 216 108 108
3auérable EauHumet 6.0 3.0 3.0

5. Conep:kanue TUCUMILTHHBI

5.1. Pa3nenn! AMCUUILIMHBI 1 BUABLI 3AaHATHHA
Paznenbl AMCIMIUIMHBI U BUBI 3aHATUN TTPUBEACHBI B Ta0uIe S.1.
Tabnuua 5.1 — Pasgensl IUCHUIUIMHEBL U BUIBI 3aHATHHA

o s g
fgme ]
2 5 3 23 2 g
= o 3 o s 3 9 2 =]
= S B & £ n s 2 > 5
HasBanust pa3nenoB TUCHUILTAHBI < g3 3 & 3 o O 5
= &8s 5 & 2 50 S E
S S 2R3 &2
> © =
= S < S}
7 cemectp
1 Beenenue 2 0 1 0 IIK-7, IIK-8
2 OCHOBHBIE IPUHILIUIIBI U METOJOJIOTUS 4 0 1 0 [K-7, T1IK-8
npumenenus UT npu npoektupoBaHuu
POC
3 UT Ha pa3nuuHbIX dTanax 2 4 2 0 8 [K-7, T1IK-8
npoextupoBanus POC
4 ABTOMAaTHU3MPOBAHHOE MTPOCKTUPOBAHUE 2 42 9 0 53 | IIK-7, IIK-8
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KOHCTPYKLUNA U TEXHOJIOTUYECKUX
nponieccoB POC

5 UT npoeKkTupoBaHus AeTaICH U COOPOK 2 26 11 0 39 | IIK-7, IIK-8
koHCTpyKuuid POC ¢ momompio CAITP
Hroro 3a cemecTp 12 72 24 0 108

8 cemecTp
6 [IpoexTupoBaHe MEUYATHBIX Y3JIOB C 4 8 14 5 26 |TIK-7, IIK-8
nomonisro UT
7 O0ecnieueHre KauyecTna, HAAEKHOCTH U 4 4 14 22 I1K-7, I1K-8
ontumu3zanus POC
8 OdopmieHre KOHCTPYKTOPCKOM 2 8 9 19 |[IK-7, IIK-8
nokymeHTaruu ¢ momorisio CATIP
Uroro 3a cemecTp 10 20 37 72
Hroro 22 92 61 180

5.2. Conep:xanue pa3ieioB JMCUUILUIUHBI (110 JIEKIUIM)

Coneprxanue pa3aesoB TUCIHUILINH (TI0 JISKIIUSAM) IPUBEACHO B TabmuIe 5.2.
Tabmuna 5.2 - ConepkaHue pa3aeoB AUCITUIUIHH (T10 JICKITUSIM)

3] z E
s | 32
Haspanns pasacios ConeprkaHne pa3nenoB JUCIUILIUHEI 10 e § E
JEKLIUAM o S =
S ¥
~ e =
7 cemectp
1 BBenenue ConeprkaHue U 3a/1a4M Kypca, 2 [1K-7, IIK-8
PEKOMEHAIMHU 10 €TO U3YYEHHUIO.
Nudopmanmonnsie Texuonoruu (UT) B
po¢eCCUOHATIEHOM IESITEIIBHOCTH
HHXeHepa-npoekTuposiuka POC.
TepMuHBI M IOHATHUSA, UCTIONB3YEMBIE IIPH
WT npoextupoBanuu POC
Hroro
2 OCHOBHBIE IPUHLIUIIBI U Opranuzanus npoexkruposanus POC ¢ 4 IIK-7,1IK-8
Metoaonorus npumenenus UT npu nomolnbio UT.CucreMHBIH OaXon K
npoekruposanuu POC npoexkruposanuto POC ¢
UCIIOJIb30BaHMEM MH(DOPMALIMOHHBIX
texHonoruit. Uadopmarmonnsie CALS—
texHosnoruu nogaepxku POC Ha Bcex
JTanax *Hu3HeHHoro nukia. Craguu
pa3pabOTKu KOHCTPYKTOPCKOM
JOKYMEHTALMK IIPU IPOEKTUPOBAHUHU C
nomMomeso UT
Hroro
3 UT nHa pa3nuuHbIX 3Tanax Knaccugukanus 3agad npoeKTUpoBaHus, I1K-7, T1IK-8
npoektupoBanus POC ux (popmanuzanus. Maremarudyeckue
monenu (MM) POC. Dransl pa3BuTus u
KpaTKasi XapaKTepUCTHKa COBPEMEHHOTO
coctostHust CAIIP paanosnekTpoHHbIX
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CPEICTB, CUCTEM U KOMIUIEKCOB.
KoMIekcHble HHTEIIIEKTYyalbHbIE
(uarerpupoBannbie) CAIIP.
CneunanuzupoBannsie CAIIP nis
CO3JaHUS CXEM IJIEKTPUYECKUX
MIPUHLAIIAAIBHBIX, MOIEIUPOBAHUS X
paboThl, IPOEKTUPOBAHUS TIEUATHBIX
IUIaT, pa3MeleHus LuppoBoi
AEKTPUYECKON CXEMBI B YCTPOMCTBAX
TUJIMC. IlepcnexkTuBbI pa3BUTHSA
aBTOMAaTU3UPOBAaHHOIO IPOEKTHPOBAHUS.

Hrtoro

4 ABTOMaTU3MPOBAHHOE
MPOEKTUPOBAHUE KOHCTPYKLIUN U
TEeXHOJOorHuYecKkux nporecco POC

Ponps UT B npouiecce coznanust POC.
VYpoBHM ITPOEKTUPOBAHUS — CUCTEMHBIH,
(YHKIIMOHATBHBIA, KOHCTPYKTOPCKHUH,
TEXHOJOrMuecKui. TUIOBbIE IPOEKTHbIE
npoueaypsl npu npoexkruposanuu POC.
O0001mEHHAs METOJMKA TPOESKTUPOBAHUS
POC c npumenenuem UT.
HNudopmanmonHas Mozieib MpoeKTa, 0a3pl
nanHbix (B1), cuctemsl ynpasieHus
6a3amu nansbix (CYB]),
pacrnpenenéunbie bJl. CpaBHUTEIBHBIN
0030p OCHOBHBIX XapaKTEPHUCTUK
Pa3IUYHBIX TUIIOB COBPEMEHHBIX
TEXHUUYECKUX cpeAcTB. KoHuenuus
aBTOMaTU3UPOBAHHOIO paboyero Mecra
(APM) mpoekruposiuka POC Ha 6aze
[IK. 3agaun ynpaBieHUs] 1 ONTUMHU3ALINH,
METOZBI UX PEIICHUS.

HTtoro

I1K-7, I1IK-8

5 UT npoextupoBaHus geTajie u
c6opok xoHcTpykiuit POC ¢
nomoinsto CAIIP

Knaccudukanus 3a1a4 npoeKTHpOBaHMS,
ux (popmanmzanusi. MareMaTudeckue
mozenu (MM) POC. Dransl pa3BUTHs U
KpaTKasi XapaKTepUCTHKa COBPEMEHHOTO
coctostHus CAIIP paaroaneKTpoHHbIX
CPEICTB, CUCTEM U KOMILIEKCOB.
KoMmiekcHble HHTEIIIEKTYyalbHbIE
(uarerpupoBannbie) CAIIP.
CneunanuzupoBannsie CAIIP mis
CO3/IaHHUS CXEM DJIEKTPHUUECKHUX
IIPUHLUIIAAIBHBIX, MOIEITUPOBAHUS X
paboThl, IPOECKTUPOBAHUS MEYATHBIX
IUIaT, pa3MeneHus TUppoBoit
AIEKTPUYECKOM CXEMBI B YCTPOMCTBAX
TUIMC. IlepcnekTUBbl pa3BUTHS
aBTOMATH3UPOBAHHOI'O IPOEKTHPOBAHUS.

HUtoro

TK-7, TIK-8

Nroro 3a cemecTp

12
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8 cemecTp

6 IIpoekTupoBaHUE MEUYATHBIX Y3JIOB C
nomoieo UT

Oco0eHHOCTH TPOEKTUPOBAHUS
IIEYaTHBIX Y3JI0B ¢ noMouisro UT.
Bo3MoxkHOCTH U 0COOEHHOCTH
untepdeiicoB paznuanbsix CAITP.
MeTonuka MpoeKTUPOBAHUS MTEYATHBIX
y3710B B komriekcHbix CATIP P-CAD,
Altium Designer, OrCAD, DipTrace u ap.
Opranu3zanys v BeieHne OHOIHOTEeK
OPD. Co3nanue yclnoBHBIX IrpaduuecKux
o6o3navyenuit OPD, ycranoska DPD Ha
TMeYaTHbIE TUIAThI U pa3paboTKa
nocanouHbix Mect OPD. Co3nanue
koMrioHeHTOB POC. Pa3pabotka cxem
ANEKTPUUECKUX MPUHIUITHATHHBIX.
HuanoroBoe pa3meiienue IPD.
Jnanoropasi u aBToMaTH4YeCKas
TPacCUpPOBKa MIPOBOITHUKOB IMEYATHBIX
mwiat. Csasb ¢ gpyrumu CAIIP.

Hrtoro

I1K-7, I1IK-8

7 ObecrieueHne KauecTBa,
HanéxHoctu U ontuMmsanusg POC

Kommexkc TPUAHA, (moacucteMbl
«ACOHUKA-T») nns MompenupoBaHUs Ha
IIK cTanMoHapHBIX U HECTAIMOHAPHBIX
TEIUIOBBIX MTPOLIECCOB, MPOTEKAIOIINX B
koHcTpykuuax POC (croeunsie
KOHCTPYKIIMH, OJIOKU C pETryISIpHON U
HEPETYISIPHOUN CTPYKTypaMH, IieUaTHbIE
y3J1bl, PYHKIIMOHAJIbHBIE STUEHKH,
Mukpocoopkn). Kommieke ACOHUKA-K
IUIsl yIIPaBJICHUs HaIEKHOCTBIO U3J1eIUN
Ha paHHUX 3Tanax MPOeKTUPOBAHUS,
M3TOTOBIIEHUS, SKCIUTyaTallui U
YTWIM3aLNN. YHUBEPCAJIbHAS
IIPOrpaMMHasl CUCTEMA KOHEUHO-
aneMmeHTHoro aHaiu3a ANSYS s
pELIECHNs TMHEWHBIX U HEJIMHENHBIX
CTAl[MOHAPHBIX U HECTALIMOHAPHBIX
IIPOCTPAHCTBEHHBIX 3a/1a4 MEXAHUKH
KOHCTPYKIIMH, 3a]1a4 TeIUIonepeaayu u
TEII000MEHA, 3JIeKTPOAUHAMUKI

Hrtoro

[1K-7, I1IK-8

8 OdopmieHrne KOHCTPYKTOPCKO
nokymeHTaruu ¢ momorisio CATIP

Oco6eHHOCTH aBTOMAaTH3UPOBAHHOTO
o(opmIIeHUsI KOHCTPYKTOPCKOM
nokyMmeHtauu POC B COOTBETCTBUH C
ECKI

HUtoro

TK-7, TIK-8

Hroro 3a cemectp

Htoro
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5.3. Pa3nesibl AUCHMILVIMHBI U MEKIUCHUIIIMHAPHBIE CBSA3M € 00ecneYrBalOIMMH (MpeablIy HMH)

U o0ecreunBaeMbIMHU (l'lOC.]'Ie[[leIIII/IMI/I) JAUHCHUINIMHAMH

Pa3znenpl MUCHUIUIMHBI M MEXIUCHUIIMHAPHBIE CBSI3U ¢ 00ECHEUMBAIOIIUME (TIPEABIIYITIMH) H

o0ecnieurnBaeMbIMU (TTOCIIEIYIOIIUMH ) TUCIIUTUIMHAMHY MPEJCTaBICHBI B TabIuIEe 5.3.
Tabnwuia 5.3 - Pa3nens! AUCHMIITUHBI U MEKIUCITUILIMHAPHBIE CBSI3U

HammenoBanmne JUCHUITIINH

Ne paznenoB JaHHON AMCHIUILIINHBL, 7151 KOTOPBIX HEOOXOIUMO
M3y4eHHE 00ECTIEUYNBAOIINX U 00ECTIEYNBAEMBIX TUCIIUTIIINH

BKJII0Yasl IOATOTOBKY K
MPOLEAYPE 3aLUThI U IPOLIEAYPY
3aIUTHI

1 2 3 4 5 6 7 8
[peamecTByIomMe AUCUUTUINHBI

1 Nn>xeHepHast U KOMIIbIOTEpHAs + 4
rpaduka
2 Nudopmaruka + +
3 KommprotepHoe
MOZIETUPOBAHKE IPOLIECCOB B + + + + + +
POC
4 KoHcTpyupoBaHue 1
TEXHOJIOT'HsI MUKPO- U + + + + +
HAHOAJIEKTPOHHBIX CPEJICTB
5 OCHOBBI KOHCTPYHPOBaHUS + + 4 + + N + N
IEKTPOHHBIX CPEJCTB
6 OcHOBBI MPOEKTHPOBAHMUS + N + + N N N
MHUKPOBOJHOBBIX YCTPOICTB
7 CXxeMo- U CUCTEMOTEXHHUKA + + +
AIIEKTPOHHBIX CPE/ICTB
8 TeopeTnueckre OCHOBBI N + N
IEKTPOTEXHUKH
9 TexHOOTHUS TIPOU3BONICTBA + + + + N . N
AIIEKTPOHHBIX CPEICTB
10 YnpaBneHue kauecTBOM + + + +
AIIEKTPOHHBIX CPE/ICTB

[Tocnenyromue TUCHUIITUHBI
8 IloaroToBka K ciaue u cgaya + + 4 + + 4 N 4
roCyIapCTBEHHOTO SK3aMeHa
9 IlpenaumioMHas MpaKkTHUKa + + + + + + + +
9 IlpenaumuioMHasi IpakTHKa + + + + + + + +
15 3amura BBITYCKHOM
KBaJIM(PHUKALMOHHOMN paboTHI,

+ + + + + + + +

5.4. CoorBeTcTBHE KOMINETEHIUI, GOPMHUPYEMbIX IPH U3Y4YeHHH TUCHUTIAHBI, U BUI0B 3aHATHI
CootBeTcTBUE KOMMETCHLUUN, (HOPMHUPYEMBIX MPH U3yYECHUH AUCLMIUIMHBI, U BUAOB 3aHSATHUI

NpeACTaBICHO B Tabmule 5.4
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Tabmuma 5.4 — CoOTBETCTBHME KOMIIETEHUMH M BHUJOB 3aHITHHA, (OPMHUPYEMBIX IpPH H3YHYEHUU

JUCITUTUTMHBI
Bunnl zanstuit
=~
C K <
= T2 &
= ) o
= o 5 o~ O
< <
= < & g & e,
= < = = )
= = S s & 5
E = [0} H O < s
5 = 3 g 2 o A DOopMBI KOHTPOIIA
= ” i = S = =
= 3} & s &8 e
~ g ER o
S S = o 2
e o &
S &5 o =
= ==vs) <
CHE=; O
<z e
[1K-7 + + + + KonTponbHhas pabora,
KoHCIeKT caMOoIoAroToBKH,
Otuét no nmabopaTopHoii
pabore, Onpoc Ha 3aHATHSAX,
Brictymuienue (1oknan) Ha
3agaTun, Tect, OTUET 11O
KypcoBoii pabote
I1K-8 + + + + KontponwsHas pabora,
Koncnekr caMonoaroToBky,
Otuét no nmabopaTopHoii
pabore, Onpoc Ha 3aHATHSAX,
Brictymiienue (nokmnan) Ha
3agaTun, Tect, OTU€T 11O
KypcoBoii pabote

6. UnTepakTuBHBIE MeTOABI U (OPMBI OPraHU3ALMHU 00yUeHUs!
TexHOMOruM MHTEPAKTUBHOTO OOy4YeHMs NpHU pasHbIX (OpMax 3aHATHHA B Yacax NPHUBEIEHBI B

Tabmure 6.1
Tabmuma 6.1 — TexHOTOTHH MHTEPAKTUBHOTO 00yUEHUS MPU Pa3HBIX popMax 3aHATUH B Hacax
MeTox! I/IHTepaKTI/IB;:;;cITJLaﬂGOpaTopHHe 2§;e§:;:;i: Beero
7 cemecTp
IT-meTomb! 14 2 16
Hroro 3a cemecTp: 14 16
8 cemecTp
IT-meTomB! 4
Hroro 3a cemectp: 4
Hroro 18 4 22

HaunmenoBanue 1abopaTtopHbIX padoT nmpuBeaeHo B Tadmume 7.1.

7. JlabopaTopHbie padoThl

CornacosaHa Ha noprtane Ne 17846



Tabnuua 7. 1 — HaumeHoBaHue 1abopaToOpHbIX paboT

HazBanus pa3aciioB

HaunmenoBanue 1abopaTopHbIX paboT

Tpyno€MKoOCTb,

dopmupyeMblie
KOMIIETEHITUN

7 cemecTp

3 UT nHa pa3nuyHbIX 3Tanax
npoekrtupoBanus POC

BelntosiHeHNE yepTekel KOMIIOHEHTOB
POC B Solid Works (koHTpOnBHOE
3a/1aHHE)

N

Hrtoro

[1K-7, T1IK-8

4 ABTOMaTU3MPOBAHHOE
MPOEKTUPOBAHUE KOHCTPYKLIUN U
TEeXHOJOoTHuYecKux nporecco POC

Cocrapnenne TeXHUYECKOTO 3aJaHUS
(T3) Ha aBTOMaTHU3UPOBAHHOE
npoextupoBanue 6aoka POC

KomnonoBka u pazpaboTka o01ero Buja
KoHCTpyKuuu POC

[IpoektupoBanue auneBoit nanenu POC B
SolidWorks

[IpoekTupoBanue HeCyIIeH KOHCTPYKIIUN
POC B SolidWorks

3HaKOMCTBO C CUCTEMOM
aBTOMaTI/ISI/IpOBaHHOI‘ (0] HpOGKTHpOBaHI/ISI
[I€YaTHBIX IJIaT

Opranu3zanus u Benenue oudnuorex PO

Co3znanme ycloBHBIX rpapuuecKux
o6o3nauenuit (YI'O)
AIIEKTPOPATNOITEMEHTOB

[IpoexTupoBaHuEe SIEKTPUIECKUX CXEM

HUrtoro

[1K-7, T1IK-8

5 UT npoextupoBaHus AeTaleld U
co6opok koHcTpyknuit POC ¢
nomoisio CATTP

Jletamu B SolidWorks

Co6opku B SolidWorks

Yeprexu B SolidWorks

PucoBanue TpEXMEPHBIX ICKU30B B

SolidWorks

N IDNIDN

Maccussl 2i1eMeHTOB B SolidWorks

OnemenTsl “Tlo Tpaexkropun’™ u
“IToBepuyTts” B SolidWorks

Pazpabotka kopmycoB POC u3 naucroBoro
Metasuia B SolidWorks

Hcnonb3oBanue CTaHIapTHBIX
KpenéXHbIX KoMIoHeHTOB B SolidWorks

Pa3pa60TKa noCcaaO4YHbIX MCCT Ha
IICYaTHOM IIJIaTe JJI1 MOHTa)ka
KOHCTPYKTHUBHBIX 3JICMCHTOB

[1K-7, I1IK-8

CornacoBaHa Ha noptane N2 17846
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IToaroroska xommnoueuToB POC misa 4

KYpPCOBOM pabOThI

Hroro 26
Hroro 3a cemecTp 72

8 cemecTp

nomonieso UT

6 IIpoekTupoBaHUE MMEYATHBIX Y3JIOB C

iare

JunanoroBoe pa3MelieHne
ANEKTPOPATUOITIEMEHTOB Ha MEYATHOM

4 |IIK-7, IIK-8

Py4nas u mHTEpaKTUBHASA TPACCHUPOBKH 2
IIPOBOJHUKOB II€YATHBIX ILJ1aT

ABTOMaTHUECKAs TpaCcCHUPOBKa
IMPOBOJAHHWKOB IICYATHLIX IJIAT

Hrtoro

7 ObecrieueHne KauecTBa,

HanéXHOCTH U ontuMuzanus POC

OO0ecneueHne KayecTna, HaAEKHOCTU U
ontumusanusg POC

[1K-7, I1IK-8

Hroro

8 OdopmiteHrE KOHCTPYKTOPCKOM
JnokymeHTaruu ¢ nomotisio CATIP

W3yueHune cpeicTB aBTOMaTH3UPOBAaHHOTO | 8
oopMIiTeHNsT KOHCTPYKTOPCKO-
TEXHOJOTUYECKOM JIOKYMEHTAIIUH

I1K-7, I1IK-8

Hroro 8
Hroro 3a cemecTp 20
Hroro 92
8. IIpakTuyeckue 3aHATHSA (CEMHUHAPDI)
He npenycmorpeno PYII

Tabmue 9.1.

9. CamocrosiTesqibHasA padora
Bunpl camocTosTensHOIM paboThI, TPYZOEMKOCTD U (hOPMHUPYEMbIe KOMIIETCHIIMU IPE/ICTaBICHBI B

Tabmuna 9.1 - Buasl camMocTosTeIbHOM pabOThI, TPYAOEMKOCTh B (POPMUPYEMBIE KOMITETCHITIH

) v =
= 2 E
g 5 =
Buibl CaMOCTOSITEIBHOM g > O
Ha3Banus paznenos B &5 DopMBbI KOHTPOJISA
paboThI 3 S =
S o =
a e g
~ ©
7 cemectp
1 Beenenue [IpopaboTka JEKIUOHHOTO 1 IIK-7 Koncnexr
Marepuaa CaMoIoAroToBKH, Ompoc
Hroro 1 HAa 3aHATUAX
2 OcHoBHbIe TpUHLUIEI U | [IpopaboTka neKImoHHOTO 1 |IIK-7, Koncnekr
METOA OO U Marepuana I1K-8 caMonoarorosku, Ompoc
npumenenus UT npu Ha 3aHATHAX
PHUMEHE b Hroro 1 asa
npoekruposanuu POC
3 UT nHa paznuyuHbIX [TpopaboTka JEKIIMOHHOTO 1 I1K-7, Koncnekr
JTanax MpoeKTUPOBAHUA | Marepuaia I1K-8 caMonoAroroBku, Onpoc
POC OdopMIeHHE OTUETOB 110 1 Ha 3aHATHAX, OTY4ET 110
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naboparopHbeIM paboTam

nabopatopHoii pabore

Hroro 2
4 AromarusupoBanHoe | lIpopabGoTka JEKIIMOHHOTO [K-7, Koncnekr
POEKTHPOBAaHUE marepuana I1K-8 camonoaroroBku, Omnpoc
KOHCT 1507871 - Ha 3aHATUSAX, OTUET T

OHCTPYKIL Odopmiierne oT4ETOB 11O 1 a63a ’ 9 g 0

TEXHOJOTHYECKUX 11a6OpATOPHBIM paGoTaM naboparopHoii pabore
npoueccoB POC

Odopmienne oT4ETOB 1O 1

nmabopaTopHBIM paboTam

Odopmiterne oT4ETOB 11O 1

1a0opaTopHBIM paboTam

Odopmienne oT4ETOB MO 1

1abopaTopHBIM paboTam

OdopmieHue oT4ETOB 110 1

1a00paTOpPHBIM paboTam

Odopmienue oT4ETOB 1O 1

n1abopaTopHBIM paboTam

OdopmienHue oT4ETOB 110 1

1abopaTOpHBIM paboTam

Odopmiterre oT4ETOB 11O 1

naboparopHbeIM paboTam

Hroro 9
5 UT npoextupoBaHus [TpopaboTka IeKIMOHHOTO 1 IIK-7, Koncnekr
Jerajieil 1 cOOpoK Marepualia I1K-8 camonoarotoBku, Ompoc
KOHCprKL[gP;x %Z;C c OdopMIeHHe OTIETOB 110 1 Ha 3aH;1TfI;1x,6 Oqu(T) no
MIOMOIIBIO 11a6OpATOpHEIM paGoTaM KypcoBoii pabore, OTuér

o 1aboparopHoii padbote

Odopmienne oT4ETOB 1O 1

n1abopaTopHBIM paboTam

OdopmieHue 0TIETOB 110 1

1a0opaTopHbIM paboTam

Odopmienne oT4ETOB 1O 1

n1abopaTopHBIM paboTam

OdopmieHue oT4ETOB 110 1

1a00paTOpHBIM paboTam

Odopmiterre oT4ETOB 11O 1

naboparopHbeIM paboTam

Odopmienue oT4ETOB 11O 1

1abopaToOpHBIM paboTam

Odopmiterre oT4ETOB 11O 1

naboparopHbeIM paboTam

Odopmnenue 0T4ETOB 110 1

1abopaTopHBIM paboTam

Odopmiierne oT4ETOB 110 1

naboparopHbeIM paboTam

Uroro 11
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Htoro 3a cemectp 24
8 cemectp
6 [IpoexTtupoBanue [TpopaboTka IEeKIMOHHOTO 2 IIK-7, Koncnekr
MEYaTHBIX Y3JIOB C Marepuaia I1K-8 caMonoArotoBku, Ompoc
nomoiieo UT - Ha 3aHATUSAX, OTUET T
OMOIIRI0 Odopmiierne oT4ETOB 11O 4 a 63a ’ 9 g 0
1a0opaTopHBIM paboTam J1abOpaTOpHOM paboTe
Odopmienne oT4ETOB 1O 4
nmabopaTopHBIM paboTam
Odopmiterne oT4ETOB 11O 4
1a0opaTopHBIM paboTam
Uroro 14
7 OGecnieuenne kayecTBa, IIpopaboTka JEKIIMOHHOTO 2 TIK-7, Koncriexr
HaJEXKHOCTH U Marepuaa [1K-8 camonoarorosku, Ompoc
ontumuzanus POC OdopmrTerue 0T4ETOR 110 12 Ha 638.H}ITI/I$IX, UOT‘lgT o
1a00paTOpHBIM paboTam 71aDOpAaTOPHOM paboTe
Htoro 14
8 Odopmnenue [TpopaboTka JIEKITMOHHOTO 1 [TIK-7, Koncnekr
KOHCTPYKTOPCKOM Marepuaa I1K-8 camonoarorosku, Omnpoc
noxwemagipll_[(;) OQOpMICHHE OTIETOR 110 8 Ha 638.H}ITI/I$IX, UOT‘lgT o
MTOMOIIIb TOPHOM T
OMOIIRI0 1abopaTopHBIM paboTam f1abOpaTOpHOM paboTe
Htoro 9
Hroro 3a cemectp 37
IToxgroroBka u coaya 36 DK3aMeH
9K3aMeHa / 3auéra
Hroro 97

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

npoektuposimka POC

10. KypcoBasi padora (mpoekr)

Tpyno&€MKoCTh ayIUTOPHBIX 3aHATHH W (popMUpyeMble KOMIIETCHIIMM B pPaMKaxX BBITOJHECHHUS
KypcoBoii paboTsl (mpoekTa) npencrapneHsl Tadbmuie 10.1.
Tabauma 10.1 — Tpyno€MKOCTh ayIMTOPHBIX 3aHATUA U (OPMHUpPYEMbIE KOMIETEHIIMM B paMKax
BBINOJTHEHUS KypCOBOM paboThI (ITPOEKTa)

HanmenoBanune AYAUTOPHBIX 3aHATHH

TpynoéMKoCTb,

q
dopmHpyeMbIe
KOMIIETEHIIUN

8 cemectp

ABTOMaTH3UpPOBaHHAs

KOHCTPYKTOpPCKOU TokyMeHTauuu POC

paspaboTka KOMILJIEKTa

o1

[1K-7, I1IK-8

Hroro 3a cemecTp
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10.1 TemsbI KypcoBBIX padoT

IIpumepHasi TeMaTHKa KypCcOBBIX padoT (IPOEKTOB):

B xome KkypcoBoro mpoekra HEoOXoAMMO — pa3paboTarh  KOHCTPYKTHBHO-3aKOHYEHHBIE
¢bynkuuonanbubie y3ibl (OY) POC pasHooOpa3HOro Ha3HaueHUs: OOPTOBbIC, MOPCKHE, HA3EMHbIE U T.1.
W3-3a BpeMEHHBIX OrpaHUYEHHH, MPHU BHIOOPE TEMbI NMPOEKTa PEKOMEHAYETCs, KaK MpaBUJIO, OTAAaBaTh
npennouterne DY, pxoasmmm B coctaB POC (wnm 3akonuenHoe POC), conepkaiiue B coctaBe He Oonee
50 sneKTpopaauo3IeMEHTOB. 3aJaHusl, BblJaBaeMble CTYJIEHTY Ha BBIIIOJHEHHE KYpCOBOIO IPOEKTa,
JOJDKHBI OTBEYaTh CJICAYIOIIUM TPEeOOBAHHSIM:

— YpPOBHIO TMOJITOTOBKM CTYyIE€HTA M OTPaHUYEHUIO TIO0 BPEMEHM, OTBEAEHHOMY Ha €&
BBITIOJIHEHHUE;

— coaepXaTb 3aJlaud, C KOTOPBIMM CTaJKMBaeTCs OakayjaBp, 3aHUMAIOIIMKCA PAcdETHON H
KOHCTPYKTOPCKOM JIeATENHHOCTHIO B X0/e poekTtupoBanusi POC;

—  IpeaycMaTpuBaTh HEOOXOAMMOCTH O3HAKOMIJICHHS C JOTIOJIHUTEIBHOM JINTEPAaTypOit;

—  TIOOLIPSIIOTCSA pPEaJbHbIE TEMBI KYpPCOBBIX IIPOEKTOB, a TAKKE TEMBI, SIBIISIOIIMECS YacTbIO
BBIMTYCKHOM KBaJTU(PUKAIMOHHON pabOThI (UILIIOMHOTO IPOEKTA).

— Ilo KOHCTPYKTHMBHOW CIIOKHOCTH pa3pabarbiBaemoe POC nomkHO ObITh HE HIDKE 1-TO
CTPYKTYPHOI'O YPOBHSI M BBIIIOJTHEHO € YYETOM cTaauii npoekruposanus no ECK/I.

Hcxonnbie jaHHble K NPoeKTy. VICXOAHBIMU TaHHBIMU JJIS1 BBITTOJTHEHUS IPOEKTA SBIISIOTCS:

— cxema 3JeKTpuyeckas npuHuunuaibHas OV ¢ onucanueMm paboThl, ¢ NEPEYHEM BXOMASILUX
aneKTpopaaunodneMenToB (OPD) u ux napameTpos;

— DJJeKTpuueckue TpeOoBaHMS C yKa3aHHEM JIaHHBIX, HauOoJjee XapaKTepHbIX IS
pa3pabareiBa€MOro YCTpOMCTBA, HAmpuMep, IS PaTUONPHEMHOIO YCTPOMCTBA: YYBCTBUTEIHLHOCTS,
n30MpareabHOCTh, PaOOuYMil AMana3oH YacToT W JApYyrue; Jid paguolepearoniero ycTpoilcTBa —
CTaOMIIBHOCTD YaCTOTHI, BBIXOJHASI MOIIHOCTh, paOb0Ouuii Tuamna3oH 4acToT U T.11.;

— YCIOBMs DOKCIUTyaTallUM pas3iauyHbIX TuUnoB POC B 3aBUCMMOCTH OT KJIMMAaTHYECKUX
0COOEHHOCTEH MECTHOCTH, TJIe OHU OyIyT paboTark, poaa 00bekTa (Kopadiib, CaMOJNIET, CITYTHUK U T.J.) U
IpYTUX TPUYMH 33Jal0TCS  yKa3aHUEM B pacCIIMPEHHOM TEXHUYECKOM 3aJaHMM  KOHKPETHBIX
KOJIMYECTBEHHBIX TMOKa3arenei Bo3nercTBuil. Hanpumep, 6oproBoe camonétHoe POC: ycTOHYMBOCTD K
kmuMarndeckuM BosuaeiictBuaMm 1o 'OCT 15150-69, k mexannueckum — 1mo I'OCT 16019-78 u I'OCT
17676-81; ycnoBus xpanenus u tpancnoprupoBanus mo 'OCT 15150-69;

—  TEXHUKO-DKOHOMHUYECKHE TpeOOBaHMs 33Jal0TCSl CEPUHHOCTHIO MPOU3BOACTBA YCTPOWCTBA U
IpYIION U3/1€THs B 3aBUCUMOCTH OT CTOMMOCTH €ro pa3paboTku U npousBojcTsa (1, 2, 3 rpymnmsr).

O6beM u conepxanue rpapuueckux pador. [padudeckas 9acTh MpOEKTa BKITFOYAET KOMITJIEKT
yeprexeil Ha pazpabatbiBaemyto nevyatHyto raty (I111) o6sémom He meHee 6 nuctoB popmara A4 o
I'OCT 2.301-68, BBIOJIHEHHBIX C HCTIOJIb30BAHUEM KOMITBIOTEPA:

—  HUCXOAHAasl CXeMa 3JIeKTpHUYecKas NpUHLUIUaNbHAs npoekrupyemoro POC (wim pucyHok u3
MCTOYHUKA MTPOCKTUPOBAHMS) C YKa3aHUEM MPUMEHSIEMBIX 3JIEKTPOPATHOITIEMEHTOB;

—  cXeMa ’JIeKTpHyYecKasl IpUHLHUIIKAIbHAS MPOEKTUpyeMoro nedatHoro ysina POC u nepedyeHs
UIEKTPOPATUOIIEMEHTOB K HEU;

—  4epTEx MeYaTHOM IUIaThl;

—  cOOpOYHBIN YepTEK MEeUaTHOro y37a U creunuKanus K Hemy;

—  4YepTexu A0paboTaHHBIX JeTaiel Hecylell KOHCTPYKIUY;

— 4eptéx obmiero Buaa, npoekrupyemoro POC ¢ ucnons3oBanuem SolidWorks.

O0beMm u conep:kaHne PacY¢THO-MOSICHUTEIbHOM 3aNIUCKU. Pacu€THO-TIOSICHUTEIbHAS 3aIIUCKa
JIOJDKHA COCTOSITh HE MeHee YeM 13 20 NevaTHbIX JMCTOB, BBIMOJIHEHHBIX C UCIIOJIb30BAHUEM TEKCTOBOTO
nporeccopa Word Uil CX0Kero Mo BO3MOKHOCTSIM.

Pexomenayemas auteparypa. PykoBonuTtens npoekTa Ha3bIBaeT JUTEPATYpy, KOTOPYIO
11€JIECO00Pa3HO UCIOIb30BaTh CTYACHTY IpH pa3padboTke koHcTpykiuu [1I1.

Jlono/iHUTe/IbHBIE YKA3aHUA K MPOEKTY. DTOT Pa3/iel UCIONIb3YyeTCS PYKOBOIUTEIEM IPOEKTa
JUIS BKJIIOYEHMS JTOTIOJIHUTENBHBIX TPeOOBaHMM K MPOEKTY HCCIEeN0BATENIbCKOro xapakrepa. O4eBHIHO,
YTO IEepBOHAYaAIbHBI BBHIOOpP OONBUIMHCTBA XapaKTEPUCTUK (THIN IUIaThl, €€ rabapuTHBIE pa3Mephl,
IapaMeTphl MEYaTHBIX MPOBOAHMKOB U T.II.) B IIPOLECCE NMPOEKTUPOBAHMUS YTOUHSETCS U M3MEHSETCS.
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ILOHOJ'IH@HI/HI, KOTOPBIC MOABIAIOTCA Y CTYACHTA IIPU pa60Te Haa KYpCOBBIM IIPOCKTOM, TAKKEC BKIIIOYAIOT

B OTOT pa3Jell.

Ha cepBepe xommbroTepHoii cetu kadenpst KUIIP nmeercs 6omee 150 TeM MHIUBUIYaIBHBIX
3aJJaHUN JIJIs1 KypCOBOM pabOThI (JIEKTPOHHBIE OMHMCAHUS CXEM 3JIEKTPUUECKHX NMpUHUMIHAIbHBIX POC),
KOTOPBIE €KETOTHO MOTIOTHSIIOTCS M MOTU(PHUITUPYIOTCSI.

11. PeliTuHrOBasi cucTreMa VIl OEHKH yCIIeBAeMOCTH CTYICHTOB

11.1. baniabHbIe OLEHKHU AJIsl 3JIEMEHTOB KOHTPOJIS
Tabmuna 11.1 — bamibHbIe OIEHKH JJ1s1 DJIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
. MaxkcuMasbHbIH MaxkcuMasbHbIH
DneMeHTHI y4eOHOM 0asu 3a mepuon Bcero 3a
6amr Ha 1-yro KT ¢ | 06amnn 3a mepuon
JeSITeNIbHOCTH mexay 2KT u Ha ceMecTp
Hayana cemectpa | mMexay 1KT u 2KT
KOHEI] ceMecTpa
7 cemectp
Brictynnenune (oxman) Ha 3 3 3 9
3aHATUU
Koncnexr 4 4 4 12
CaMOIIOJITOTOBKH
Ormpoc Ha 3aHATUSIX 2 2 2 6
Otuét no nabopaTopHOii 25 25 23 73
pabote
Htoro makcumym 3a 34 34 32 100
nepuoa
Hapacraromum urorom 34 68 100 100
8 cemectp
Koncmnekr 1 1 1 3
CaMOIIOJITOTOBKH
Ormpoc Ha 3aHATUSIX 2 2 3 7
OTuéT o KypcoBoi 30 30
pabore
OtuéT no nabopaTopHOM 10 10 10 30
pabore
HToro makcumym 3a 13 13 44 70
nepuos
OK3aMeH 30
HapacTraromum urorom 13 26 70 100
11.2. TlepecuéT 6a/1JI0B B OLIEHKH 32 KOHTPOJbHbIE TOYKH
[lepecuét OasIOB B OLIEHKH 32 KOHTPOJIBHBIC TOUKH MPEACTaBIeH B Tadymie 11.2.
Tabmuna 11. 2 — IlepecuéT 6anioB B OLIEHKU 32 KOHTPOJIbHbBIE TOUKH
bannbl Ha 1aTy KOHTPOIBHOM TOYKHU Orenka
> 90% ot MakcuMasbHOM cyMMbI OastoB Ha aaty KT 5
Ot 70% 1o 89% ot MakcumanbHOU cyMMBbI OastoB Ha naty KT 4
Ot 60% 10 69% OoT MakcuMasibHOU cyMMbI OasutoB Ha naty KT 3
< 60% ot MakcumanbHON cyMMbI OasioB Ha aaty KT 2
15

CornacoBaHa Ha noptane N2 17846



11.3. Ilepec4éT cyMMBbI 6a/1710B B TPAAULMOHHYI0 H MEKIYHAPOAHYI0 OLIEHKY
[lepecuér cymmbl 0ajuIOB B TPAIUILMOHHYIO M MEXIYHApPOAHYIO OLIEHKY IpE/ACTaBlIeH B TaluuIe
11.3.

Tabmuna 11. 3 — IlepecuéT cyMMBbl 6aJJIOB B TPAAMLIMOHHYIO U MEKIYHAPOIHYIO OLICHKY

Hrorosas cymma 6aos,

Ornenka (I'OC) YYUTBHIBAET YCTICITHO CAAHHBIN Onenka (ECTS)

9K3aMeH

5 (oTnM4HO) (3a4TEHO) 90 -100 A (oTM4HO)
85 - 89 B (ouens xoporo)

4 (xoporio) (3auTeHO) 75-84 C (xoporto)
70 -74
65 - 69 D (ynoBieTBOpUTEILHO)

3 (YIOBIETBOPUTEIIHHO) (3aUTEHO) 60 - 64 E (ocpercraeino)
2 (neynosaeTsoputesbro) (1e Hwxe 60 6annos F (HeynoBIETBOPUTENIBHO)

3a4TEHO)

12. YueOHO-MeTOoANYecKOe U MHPOPMALIMOHHOE 0O0ecnieuyeHue JUCIUTINHBI

12.1. OcHOBHas1 JIMTEpaTypa

1. UWudopmanmoHHble TEXHOJIOTUM MPOCKTHUPOBAHUS PAIUOIEKTPOHHBIX CPEACTB: yueO.
nocoOue ms cTyd. Beicil. yueO. 3aBenenuii / F0.JI. Mypomres, JI.FO. Mypomues, U.B. Topun u ap. —
M.: U3natenbckuid IeHTp «Akaaemus», 2010. - 384 ¢. (manuune B 6unbanoreke TYCVYP - 8 9k3.)

2. Kynapssues, E.M. OcHOBBI aBTOMaTH3UPOBAHHOTO MPOESKTUPOBAHUS: yueOHUK i By30B / E.
M. Kynpssues. - M.: Akanemust, 2011. - 304 c. (manuuue B 6ubamnoreke TYCVYP - 10 5k3.)

3. Pa3paboTka TeXHHUYECKOTO 3aJaHH U TEXHHUECKUX MPEJIOKECHUH Ha mpoektupoBanue POC:
VYuebHoe mocoOue K KypcoBOMY M AMIUIOMHOMY mpoektupoBanuio / Koopun FO. II. - 2016. 83 c.
[DnexTponHslii pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/publications/6567, mara oOpamieHUs:
31.03.2017.

12.2. lonoiHuTEIbHAS JIUTEPATYypa

1. HudopmanrioHHbIE TEXHOIOTUH TNPOCKTUPOBAHUS PAAMOAICKTPOHHBIX CPEACTB: YueOHOe
mocobue K KypcoBOMY M IHUILIOMHOMY TipoektupoBanuio / Koopun 10O. I1. - 2016. 74 c. [DneKTpoHHBII
pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/6566, nara obpamenus: 31.03.2017.

2. YBapoB A.C. P-CAD. IlpoekTupoBanre U KOHCTPYUPOBAHHUE JIEKTPOHHBIX YCTPOKCTB. - M.:
«lopsiaast muaus-Tenexomy, 2004. - 760 c. (Hammuune B Oudmuoreke TYCVYP - 42 k3.)

3. Cremenko, B.b. P-CAD. TexHonorusi npoeKTHPOBaHMS MEYaTHBIX IUIaT: YueOHOoe mocobue
st By30B / B. b. Cremenko. - CII6.: BXB-IletepOypr, 2005. - 711 ¢. (manuune B 6ubimoreke TYCVYP -
20 9K3.)

4. Pazpabotka u odopMIIeHHE KOHCTPYKTOPCKOHW  JIOKyMEHTALMH  PaJHOdIEKTPOHHOU
anmapatrypsl: CnpaBounuk / D.T. PomanbueBa, A.K. UBanoBa, A.C. KynukoB u np.; Ilon pen. D.T.
PomansrueBoit. — M.; Panno u cBsi3b, 1989. — 448 c. (manmuuue B Oubnuorexke TYCVYP - 21 7k3.)

5. Pazesur B./I., [Toranos 10.B., Kypymun A.A. IIpoextupoanue CBY ycTpoiicTB ¢ MOMOILBIO
Microwave Office. — M.: Conon-IIpecc, 2003. - 496 c. (Hanuuue B 6udanoreke TYCVYP - 14 5k3.)

6. OCHOBBI NPOEKTHPOBAHUS 3JIEKTPOHHBIX CpelcTB: YueOHoe mnocobue / Kosmo B. T,
UepnpimeB A. A., Koopun FO. II. - 2012. 149 c. [DOnextponHslii pecypc] - Pexum moctyma:
https://edu.tusur.ru/publications/2783, nara oOpamenus: 31.03.2017.

12.3 YueOHO-MeTOANYECKHE TOCOOUS

12.3.1. Obs3aTeabHbIe y4eOHO-MeTOANYeCKHe MOCO0Us
1. OCHOBBI KOMITBIOTEPHOTO MPOCKTHPOBAHHUS W MOJCIMPOBAHMS PATHOAICKTPOHHBIX CPEICTB:
Y4eOHO-MeTOMYEeCKOe MMOCOOMe JUIsi CTYICHTOB TMPH BBHIIOJHCHWW 3aJaHUW 10 TIPAKTHKE W
naboparopueiM padoram / Tucnenko B. U. - 2016. 23 c. [DnexTpoHHbIi pecypc] - Pexxum moctyna:
https://edu.tusur.ru/publications/6547, nara obparenus: 31.03.2017.
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2. OCHOBBI KOMITBIOTEPHOTO MPOEKTHPOBAHUS W MOJCIUPOBAHUS PATUOIIEKTPOHHBIX CPE/ICTB:
YuebHo-meroguueckoe nocodue / Kpacoko A. C. - 2012. 64 c. [DnexTpoHHsIit pecype] - Pexum nocryna:
https://edu.tusur.ru/publications/1030, gara obparuenus: 31.03.2017.

3. HWudopmannoHHBIE TEXHOJIOIMHM MPOEKTUPOBAHUSA PATUOIIEKTPOHHBIX CPEICTB: YyeOHOe
mocoOue K KypCOBOMY W TUILTIOMHOMY TipoektupoBanuto / Koopun 0. I1. - 2016. - 74 ¢. [DneKTpOHHBIH
pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/6566, nara obpamenus: 31.03.2017.

4. ABTOMaTU3MpOBAaHHOE MPOEKTHUPOBAHME PAAMOIIEKTPOHHBIX CpEeACTB: MeToanueckue
yKazaHHs 1o caMmoctosTenabHoil padore / Koopun HO. I1. - 2017. 23 c. [DnexTpoHHsIil pecype] - Pexum
noctyna: https://edu.tusur.ru/publications/6621, nara o6pamenwus: 31.03.2017.

5. HHdopmanmoHHBIE  TEXHOIOTMH  MPOCKTHPOBAHHUS  PAAUOIICKTPOHHBIX  CPEJCTB:
MeToauveckne yka3aHus 110 KypCOBOMY U TUIIIIOMHOMY npoektupoBanuto / Koopun 1O. I1. - 2012. 140 c.
[OnexTponHslii pecypc] - Pexum pocrtyma: https://edu.tusur.ru/publications/2615, mara oOpamieHus:
31.03.2017.

6. Altium Designer. SolidWorks. Yacte 1. Pa3pabGorka nsnementHoii 6a3pl: COOpHUK
MPaKTUYECKUX 3aJaHUi TI0 MPOEKTUPOBaHMIO medyaTHbIX y3710B POC / Ozepkun /. B. - 2012. 66 c.
[OnexTpoHHslii pecypc] - Pexum pocrtyma: https://edu.tusur.ru/publications/1556, mara oOpamieHwus:
31.03.2017.

7. Altium Designer. SolidWorks. Yacte 2. CxemorexHuueckoe mnpoekTupoBanue: COOpHUK
MPaKTUYECKUX 3aJaHUi TI0 MPOCKTUPOBaHMIO medyaTHbIX y3710B POC / Oszepkun [[. B. - 2012. 50 c.
[DnexTponnsiii pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/publications/1554, mara oOpamieHus:
31.03.2017.

8. Altium Designer. SolidWorks. Yacte 3. Tomonmormueckoe mnpoekrupoBanue: COOpHHK
MPaKTUYECKUX 3aJaHUi TI0 MPOEKTUPOBaHMIO medyaTHbIX y3710B POC / Ozepkun [[. B. - 2012. 95 c.
[DnexTponHslii pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/publications/1558, mara oOpamieHus:
31.03.2017.

9. 3HAaKOMCTBO C CHCTEMOH aBTOMAaTH3UPOBAHHOTO MPOEKTUpoBaHMA medarHbix miar P-CAD:
MeTtonuueckue ykazaHusi K jaboparopHoil pabore mo nucuuruinHe «HQOpMalMOHHBIE TEXHOIOTHH
npoektupoBanus POC» / Koopur HO. I1. - 2012. 28 c. [DmekrpoHHBIH pecypc] - Pexxum pocryma:
https://edu.tusur.ru/publications/2614, nata oopamenus: 31.03.2017.

10. Opranuzanus u BejeHue 6ubimorek paauoieMeHToB B P-CAD: MeTtonuueckue yka3zaHus K
naboparopHoil pabore mo nucuuruinHe «HpOpMAIMOHHBIE TEXHONOTHH MpoekTupoBaHus POCy» /
Kobpun 0. II. - 2012. 31 c¢. [OnekrpoHHwli pecypc] - Pexum  goctyma:
https://edu.tusur.ru/publications/2612, nata oopamenus: 31.03.2017.

11. Coznanue ycnoBHbIX Ipaduueckux 00603HaueHui paaunosieMenToB B P-CAD: Metonuueckue
ykazaHusi K jgaboparopHoii pabore mo mucruruinHe «HpopMannoHHBIE TEXHOIOTUH MPOSKTUPOBAHUS
P2C» / Kobpun 0. II. - 2012. 60 c. [DnexkrpoHHslii pecypc] - Pexum mgoctyma:
https://edu.tusur.ru/publications/2611, gara obpamenus: 31.03.2017.

12. Pa3paboTka mOcaJoYHbIX MECT JJII MOHTa)Ka KOHCTPYKTUBHBIX JIEMEHTOB Ha MEYaTHOH I1are
B P-CAD: Meroauueckue ykazaHus K JabopaTopHoil pabore mo aucuuminHe «MHpopMannoHHbIE
texHonoruu tnpoektupoBanusi POC» / Kobpun 0. I1. - 2012. 83 c. [DnexkrponHHsIil pecype] - Pexum
nocryma: https://edu.tusur.ru/publications/2610, gara obpamenus: 31.03.2017.

13. ®opmupoBanue komrnoHeHToB POC ¢ momomipio aucnerdepa Oubmuorek P-CAD Library
Executive: Meroauueckue ykazaHusi K jaboparopHoil pabore mo aucuumuiuHe «MHpopmannoHHbIe
texHojorun mpoektupoanuss POCy» / Kobopun 0. I1. - 2012. 35 c. [DnekrpoHHBI pecype] - Pexum
nocryma: https://edu.tusur.ru/publications/2609, nara o6pamenus: 31.03.2017.

14. Co3manue DJIEKTPHUECKHX cXeM rpaduueckuMm pemakropom P-CAD  Schematic:
Meroanueckne ykazaHusi K JiabopatopHoii pabore mo aucuuruinHe «MH(pOpManoHHBIE TEXHOIOTUU
npoektupoBanust POC» / Kobpun 10. II. - 2012. 46 c. [DaexTpoHHbii pecypc] - Pexxum moctyma:
https://edu.tusur.ru/publications/2608, mara oopamenus: 31.03.2017.

15. JluamoroBoe pasmernieHue 3JeKTpopaanodnemMeHToB B P-CAD: Meronnueckue yka3zaHHsl K
naboparopHoii pabore mo aucuuruiiHe «VHPOpPMAaLMOHHBIE TEXHOJIOTMM MpoekTHpoBaHus POCy» /
Kobpun 0. II. - 2012. 48 c¢. [DOnekrpoHsbli pecypc] - Pexum  pmocryma:
https://edu.tusur.ru/publications/2607, nara oopamenus: 31.03.2017.

16. Pyynas wu wWHTepakTHBHas TPACCUPOBKM NPOBOAHUKOB TiedaTHbix I1wiar B P-CAD:
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MeTtoauveckue ykasaHus K JraboparopHod pabore mo nucumiuinHe «HGOpManMoOHHBIE TEXHOJIOTHUHU
npoektupoBanus POC» / Kobopun HO. II. - 2012. 51 c. [DnekrpoHHslii pecypc| - Pexxum pocrtyma:
https://edu.tusur.ru/publications/2606, nara o6parmienuns: 31.03.2017.

17. ABromarnueckash TpacCHUpOBKa NPOBOIHHMKOB meyaTtHbiXx miaar B P-CAD: Meronuueckue
yKazaHus K jJaboparopHoil padore mo muctmininHe «MHGOPMAMOHHBIE TEXHOJIOTHH MPOSKTHPOBAHUS
POC» / Kobpun 0. II. - 2012. 36 c. [DnekTpoHHBIi pecypc] - Pexum gocryma:
https://edu.tusur.ru/publications/2605, nara oopamenus: 31.03.2017.

18. OcHOBBI SProHOMHUKM M JU3aliHA PAJAMOIICKTPOHHBIX CPEACTB OBITOBOTO Ha3HAYCHUS:
VYyebnoe mocobue / KommakoB A. K. - 2012. 200 c. [DnexrpoHHsld pecypc] - Pexxum poctyma:
https://edu.tusur.ru/publications/1112, nara ob6pamienns: 31.03.2017.

19. Pacuétr TOMmMMHBI BIAro3amiUTHBIX MOKPHITHI Aetaneir POC: Mertogudeckoe mocobue s
BBINOTHEHH npakThdeckoro 3ausatus / KongakoB A. K. - 2012. 11 c. [Onexrponnslit pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/1040, nata o6pamenus: 31.03.2017.

20. Pacuér cobOctBeHHOH wyacTOoThl meudarHoro ysna POC: Mertoanueckoe mocodue s
BBITIOJTHEHUs TipakTudeckoro 3aHsaTus / KonmakoB A. K. - 2012. 4 c. [DnexrpoHHbIi pecypc] - Pexum
nocryma: https://edu.tusur.ru/publications/1043, nara obpamenns: 31.03.2017.

21. Beibop um pacuer cuctembl amopTm3anuu Oinoka POC: Mertogudeckoe mocobue s
BBINONTHEHHA npakTudeckoro 3ausatus / KongakoB A. K. - 2012. 11 c. [Onexrponnslit pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/1045, nara o6pamenns: 31.03.2017.

22. Pacuér TteruioBoro pexuma Omoka POC : Mertoamueckoe mTOCOOWE JUIsl BBIMOJHEHUS
npaktuyeckoro 3aHatus / KonmakoB A. K. - 2012. 8 c. [Dnexrponssiii pecypc] - Pexxum mocryna:
https://edu.tusur.ru/publications/1044, nara oopamenus: 31.03.2017.

23. Omnpenenenre MaccorabapuUTHBIX TOKazaTejaed KoHCTpykiuu Omoka POC: Metoaudeckoe
mocoOue ISl BRIMOMHEHHS pakTudeckoro 3ausatus / Kormakos A. K. - 2012. 6 c. [DnekTpoHHBIH pecypc]
- Pexxum nmoctyma: https://edu.tusur.ru/publications/1046, nata obpamenus: 31.03.2017.

24. XymoKeCTBEHHO — KOHCTPYKTOpPCKasi pa3paboTKa JHIEBOW MaHETH paJn0dJIeKTPOHHOTO
ycTpoiicTBa: MeToauueckoe mocoOue Mo BBHIMOTHEHHUIO pakTHueckoro 3ausaTus / Konnakos A. K. - 2009.
19 c. [DnexrpoHHBIi pecype] - Pesxxum nocryma: https://edu.tusur.ru/publications/1175, nara oOparmieHwus:
31.03.2017.

25. OcHOBBI AHM3aiiHa U KOMITO3UITNH B TeXHUKE: Y4ueOHoe mocodme / Konmakos A. K. - 2012. 97
c. [DnexrponHslii pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/1270, nara oOpaiueHus:
31.03.2017.

26. Marepuansl 11l pac4eToB cuctembl amoptu3anuu POC: YueOHo-MeToquueckoe nmocodue s
CTYACHTOB HarpasieHus «KOHCTpyHpOBaHUE W TEXHOJOTHS dIEKTPOHHBIX cpeacTB» / UepHbimes A. A. -
2014. 33 c. [DnexrponHslii pecypc] - Pexwm moctyma: https://edu.tusur.ru/publications/3927, nara
obpamenus: 31.03.2017.

12.3.2 Y4yeOHO-MeTOqHYECKHE TOCOOMS /ISl JIMI ¢ OTPAHMYCHHBIMH BO3MOKHOCTSAMH 310POBbS

VYueOHO-MeToANYeCKHEe MaTepHalibl ISl CaMOCTOSITETIbHOM 1 ayTUTOPHOIN paboThl 00ydaromuXcst
M3 YKCjia MHBAJIMAOB MPCAOCTABIAIOTCA B q)opMax, AalITUPOBAHHBIX K OI'PaHUYCHUAM HX 300POBbIA U
BOCIIPHATHSI HHPOPMAIIHH.

J1s Iun ¢ HapyuIeHUsIMM 3peHust:

- B (hopMe IEKTPOHHOIO IOKYMEHTA;

- B IIe4aTHOM (hopMe YBEIMUEHHBIM HIPHUPTOM.

J s UL ¢ HapyLIeHUsIMH cIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHo (opme.

J1st Iun ¢ HapyIeHUsIMH OTIOPHO-ABUTaTeJILHOTO anmnapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHO opme.

12.4. ba3bl 1aHHBIX, HHPOPMAIIMOHHO-CIIPABOYHbIE, IOMCKOBbIE CUCTEMbI U TPedyeMoe
NMporpaMMHoOe odecriedyeHue
1. https://www.yandex.ru/ - ato mouckoBasi uHGopMaImoHHas cucremMa B MHTepHETEe ¢ yu€ToM
PYCCKOit MOP(HOIIOTHH 1 BO3MOKHOCTBIO PETMOHAILHOTO YTOUHCHHS.
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2. https://www.google.ru/ - 310 mepBas TO MOMYIAPHOCTH KPYIHEWIIAs MYJIbTHI3bIYHAS
nouckoBasi cuctema MutepHera, npuHauiexamas kopnopauuu Google Inc., 3anumaromas 6onee 60 %
MHPOBOT'O PbIHKA.

3. Hayunas onexrponnas Oubnmuorexka eLIBRARY.RU — xpynneiimmii  poccuiickuit
WH(POPMAIMOHHBIA TIOpTal B OOJACTH HAyKH, TEXHOJIOTUH, MEIUIMHBI W OOpa30BaHMUs, COMEpIKAIIUI
pedeparbi W monHbIe TeKCThl Oomee 18 MiH HaydHbIXx crareii u  myonukamuii. URL:
http://elibrary.ru/defaultx.asp? (moctym cBoOOIHBI).

4. DnexrponHas Oubnnoreka «Jlaup» Pecypc BkiodaeT B cebsi JIEKTPOHHBIE BEPCUU KHUT T10
MaTremaruke, (U3uKe, WHKECHEPHBIM HayKaM, SKOHOMHKE M MEHEIKMEHTY, MpaBy U IOPUCHPYICHIIUU.
URL: http://e.lanbook.com/ (mocTym cBOOOIHBIH).

5. CHIPINFO - xpymHe#mwuii cripaBOYHHUK 1O HUMIIOPTHBIM M OTE€UECTBEHHBIM JJICKTPOHHBIM
KoMIlIOHeHTaMm, u pamuoaeransMm. [B HWurtepuere] 2016 r. URL: http://www.chipinfo.ru/ (moctyn
CBOOOTHBIN).

6. '"Ilmaran" — >7eKTpOHHBIE KOMIIOHEHTHI M M3MepUTeNnbHas TexHuka. [B Unrepuere] 2016 r.
URL: http://www.platan.ru/ (1ocTy1 CBOOOTHBII).

7. "lIpomaneKkTpoHMKA" — MOCTaBKM JEKTPOHHBIX KOMIIOHEHTOB. [B MHTrepnere] 2016 r. URL:
http://www.promelec.ru/ (mocTyn cBOOOTHBIH).

13. MarepuaibHO-TEXHMYECKOe o0ecrevyeHue TUCIHIIINHBI
13.1. O01mue Tpe6OBaHUS K MATEPUAJbHO-TEXHUYECKOMY 00eCTeYeHN IO TUCIIUITUHbI

13.1.1. MarepuajibHO-TeXHHUYEeCKOe oDecrevyeHue sl JeKIIUOHHBIX 3aHATHIl

s mpoBeneHust 3aHATHH JIEKIIMOHHOTO THIIA, TPYIIOBBIX W WHIWBUIAYAIbHBIX KOHCYJIBTAIUH,
TEKYLIEro KOHTPOJS M MPOMEXYTOYHOM aTTeCTalMM UCIOJIb3YeTCs KOMIbIOTEpHas ydyeOHasl ayAuTOpHs
(403 T'K), c komm4ecTBOM IOCAJOYHBIX MECT He MeHee 22-24, o0opynoBaHHas TeEJIEBU3MOHHBIM
IIPOEKTOPOM, JOCKOW M CTaHAapTHOM yueOHOH Mmebenbro. Kpome TOro, ans JEKIMOHHBIX 3aHATUH
UCIIONIB3YIOTCSl TEJIEBU3HOHHBIE ayIUTOpUM MiIaBHOro kopmyca (ayn. 312 u 411) ¢ xonuuecTtBoM
nocanoyHbix Mect 50 - 60. Mmerorcs HamisiiHble MOCOOMS B BUAE MPE3EHTALMI MO JEKIHMOHHBIM
paszzaenaM AMCLUUIIINHBL.

13.1.2. MarepuajibHO-TEXHHYECKOe o0ecnedyeHune Jis J1adopaTopHbIX pador

JIBa KOMITBIOTEPHBIX Kjacca C MNEPCOHAJBHBIMH KOMIBIOTEPAMH, BXOASIIMMU B JIOKAJIbHYIO
KoMIbloTepHylo ceThb Kadeapsl KUIIP, umeromeit Beixom k Internet. KommbroTepbl oOcHaIIeHBI
omepanroHHbIMU  cucteMamMu Windows €O CTaHZAapTHBIM MporpaMMmHbBIM obecrieueHueM (Microsoft
Office, P-CAD, Solid Works, Altium Designer, Kompas). YuutbsiBas OypHbIii pocT HH)OPMAIIMOHHBIX U
KOMITBIOTEPHBIX TEXHOJOTHMH B HACTOAIIEE BpeMs, a TaKXe OIpelel€HHOe OTCTaBaHHE BBHIMYyCKa
COBPEMEHHOM y4eOHOH JIUTEpaTyphl U €€ BBICOKYIO CTOMMOCTbH, 3HAYMTEIbHBIH YyOp B (OPMUPOBAHUU
y4eOHO-METOAMYECKOTO M HH(POPMAIIMOHHOTO 00ecrneyeHs] IUCHUUIUIMHBI «ABTOMaTH3UPOBAHHOE
npoexktupoBanue POC» cheman Ha anekTpoHHble pecypcsl ' MHTepHer-TexHonoruu. Ha cepsepe
kadgenaper KUIIP xpaHsATCA dNEKTpOHHBIE OMHMCAHUSA JAOOpPaTOpPHBIX pabOT ¢  KOMIUIEKTOM
WH/IMBUYabHBIX 33JaHUN M TECTOBBIX BOMPOCOB MO KaXJOW TEMe, TeMbI KypCOBBIX PalOT, a Takke
METOAMYECKUE U CIPaBOYHbIC MAaTepHalibl MO pa3iuyHbIM Bormpocam npoektupoBanus POC. CtyneHTbl
UMEIOT CBOOOIHBIM JOCTYN K AJIEKTpOHHOW OmbOiImoTeke oOydaromieil kadenpsl, B KOTOPOH HMEIOTCs
HeoOxomuMble it mipoektupoBanmsi ctaHaaptel ECKJl w  apyras HoOpMmaTHBHAs JTOKYMEHTAITWSA,
oOydJarolme TpPOrpaMMBbl, JJICKTPOHHBIE YYCOHUKH U Y4eOHbIE MMOCOOHMS TPAKTHYECKH IO BCEM
M3y4aeMbIM pa3ziesiaM JUCIHUIUIMHBI «ABTOMAaTU3HPOBAaHHOE pOeKTHpoBaHue POCy.

13.1.3. MarepuajibHO-TeXHHYeCKOe o0ecrieyeHue 1JIs CAMOCTOSITe IbHON padoThl

Jisi caMOCTOSITENbHOM paboThl MCHONB3YIOTCS JBa KOMITBIOTEpHBIX Kiacca (ayg. 302 u 403
rmaBHoro kopmyca TYCVYP) ¢ cOBpeMEHHBIMH MEpPCOHAJIBHBIMH KOMITBIOTEPAMH, BXOMISIIMMH B
JIOKaJIbHYIO KOMITbIOTepHYIO ceTh Kadeapsl KUIIP, nmeromieii Beixos k Internet n obecrieunBatoT 0CTyl
B DJIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYI0 Cpely YHHBEpCHUTETa. YUHUThbIBas OypHBIM pocT
MH(POPMALIMOHHBIX M KOMIBIOTEPHBIX TEXHOJOTMM B HACTOSIIEE BpeMs, a Takke ONpeaeiEéHHOe
OTCTaBaHUE BBITYCKa COBPEMEHHON y4eOHOU nuTeparypbl U €€ BBICOKYIO CTOMMOCTb, 3HAUUTEIbHBIN
ynop B (opMupoBaHHH Y4eOHO-METOAUYECKOTO W HMH(DOPMAIMOHHOTO OOECIEYCHHS TUCIUTUTHHBI
«ABTOMATU3UpPOBaHHOE TpoekTupoBanre POCy» caenaH Ha JIIEKTPOHHBIE pecypcbhl U MHTepHeT-
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texHonoruu. Ha cepsepe xadenpet KUIIP xpansTcs 25eKTpOHHBIE ONMMCAHUS JTAOOpPaTOpHBIX padoT ¢
KOMIUIEKTOM WHAMBUYaTbHBIX 33JJaHUHM M TECTOBBIX BOIIPOCOB IO KaX/10i TeMe, TeMbl KYpPCOBBIX padoT,
a TaKKe METOAMYECKHE M CIPAaBOYHBIE MaTepuajbl 110 PA3IM4YHBIM Bompocam npoekrtuposanus POC.
CTyneHThl UMEIOT CBOOOIHBIN TOCTYN K JJEKTPOHHOW OuOnmoreke oOydaromiedl kadenpsl, B KOTOPOH
UMEIOTCS HeoOxonumMble A1 npoekTupoBanus cranaaptel ECK/l u npyrast HopmaTtuBHas JOKyMEHTALUs,
oOydarolye MpPOrpaMMbl, SJEKTPOHHbIE YYEOHHUKHM U YydeOHBbIE IMOCOOMS MPAaKTHUYECKU IO BCEM
M3y4yaeMbIM paszzesaM JUCUUILUIMHBI « ABTOMATU3UPOBAHHOE MpoekTupoBanue POCy.

13.2. MarepuaJibHO-TeXHHYECKOe o0ecnedeHne JUCHUNIMHBI VIl JTMI ¢ OTPAHUYCHHBIMU
BO3MOKHOCTSIMH 3/10POBbSI

OcBoenne auctumuinabl Juiamu ¢ OB3 ocylecTBiIseTcs: ¢ UCIONb30BAaHUEM CPEACTB OOyUeHUS
OOIIIEr0 U CIIEIHAJIbHOIO Ha3HAUYECHH.

[Ipuy oOy4eHMHM CTYICHTOB ¢ HAPYHIEHHMAMH CJyXa MPEAyCMOTPEHO HCIIOJIb30BaHUE
3BYKOYCUJIMBAIOIICH ammaparypbl, MYIbTUMEAUMHBIX CpPEACTB W JPYTUX TEXHMYECKHX CPEICTB
npuéma/nepenadn yaeOHONH MH(POPMAIMK B JOCTYIMHBIX (opMax s CTYJCHTOB C HApYIICHUSAMH CIIyXa,
MOOUIIBHONM CHUCTEMBbI OOy4YeHHsI ISl CTYIEHTOB C WHBaJIUAHOCTHIO, MOPTATUBHOW WHIYKIMOHHON
CUCTEMBI. YueOHas ayIuTOpHs, B KOTOPOH OOy4aroTCsi CTYIEHTBHI C HapyIICHHEM cliyxa, 00OpyaOoBaHa
KOMITBIOTEPHON TEXHUKOM, ayTMOTEXHUKOW, BUACOTEXHUKOW, AIEKTPOHHON JOCKOHM, MYIbTUMEIUITHON
CHCTEMOM.

[Ipu oOy4eHHH CTYIEHTOB € HAPYUIEHMAMH 3PEHHUSIMH TPEAYCMOTPEHO HCIONb30BaHNUE B
JIEKIMOHHBIX U YUEOHBIX ayIUTOPUSIX BO3MOKHOCTH IIPOCMOTPA YAAJIEHHBIX OOBEKTOB (HApUMep, TEKCTa
Ha JIOCKE WJIM CJaiiia Ha SKpaHe) MpU MOMOIIY BUACOYBEIUUUTENCH sl YIaIEHHOTO IPOCMOTpa.

[Tpu oO0y4eHHH CTYICHTOB ¢ HAPYLICHUSIMH ONMOPHO-ABUIaTeIHLHOI0 ANMAapaTa HCIOIL3YIOTCS
aJbTEpPHATUBHBIC YCTPOICTBa BBOJAA MHGOpPMAIMU M APYrUe TEXHUUYECKHE CpPeACTBa Ipuéma/mepenadyu
yueOHOM MHpOpMalUU B JOCTYHNHBIX (opMax Uil CTYIEHTOB C HApYLIEHUSMU OIOPHO-ABUIaTEIbHOTO
amnmapara, MOOMIIEHOM CUCTEMBI O0YUESHHS JITISl JIFOACH ¢ MHBAJIHIHOCTBIO.

14. ®oHa 01IEHOYHBIX CPEACTB

14.1. OcHoBHBIE TPeOOBaHUA K (POHY OLIEHOYHBIX CPEACTB U METOANYEeCKHEe PeKOMEeHAallui
q)OH)I OIICHOYHBIX Cpe)ICTB U THUIIOBBIC KOHTpOJ'II)HBIe 3alaHusd, I/ICHOJ'IBSYGMBIC JIs1  OLICHKHN
c(hOPMHUPOBAHHOCTH M OCBOCHHS 3aKpEIIEHHBIX 3a JUCHUIUIMHON KOMIIETEHIMI TpU MPOBENCHUU
TeKyIlel, MPOMEKYTOUHOM aTTeCTaluy M0 JUCIUILIMHE IPUBEIEH B MPUIOKEHUN K pabouelt mporpamme.

14.2 TpeOoBaHusi K (POHAY OLIEHOYHBIX CPEACTB /ISl JIMI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbS
JU1g CTyneHTOB € HMHBAaJIUAHOCTBIO IPENYCMOTPEHBI JOIOJHUTENIBHBIE OLEHOYHBIE CPEJCTBA,
NepevYeHb KOTOPBIX YKa3aH B TaOJuIe.

Tabauna 14 — JlonoJiHUTEIbHBIE CPeACTBA OLICHUBAHNS VIS CTYICHTOB ¢ HHBAJH/IHOCTBIO

Bunnl 1OIIOIHUTEIBLHEBIX OIIEHOYHBIX
CpeJICTB

q)OpMBI KOHTPOJIA U OICHKU

Kareropuu ctynenToB
pe3ynbTaToB 00yUYeHUS

TecTsl, MUCEMEHHBIE CAMOCTOSTEIIHHBIC
paboThI, BOIPOCHI K 3a4€TY,
KOHTPOJIbHBIC PA0OThI

C HapymeHusMu
ciryxa

[IpenMy1eCTBEHHO MUChMEHHAS
poBepKa

C HapyumeHusIMu
3peHUst

CobecenoBaHue 1O BOIIPOCaM K 3a4€TY,
OIPOC 0 TEPMHHAM

[TperMyIIIeCTBEHHO YCTHAs TIPOBEPKA
(MHIUBUYaTIBHO)

C HapyHmeHUsAMU Perienne qucTaHIMOHHBIX TCCTOB,

OIIOPHO- KOHTPOJIbHBIC pa6OTI>I, IIMCBbMCHHBIC Hpel/IMYHIGCTBeHHO JUCTAaHIITMOHHBIMU
ABUTaTCIIBHOI'O CaMOCTOATCIBHBIC pa6OTLI, BOIIPOCHI K METOAaMU
armapara 3a4ETY
C orpannuenusiMu 1o | TecTbl, TUCEMEHHBIE CAMOCTOSITENIbHBIE [IpenmyiecTBEHHO POBEpKa
001IeMe TUIIUHCKIM paboTHI, BOMIPOCHI K 3a4ETY, METOAAMH, UCXOAS U3 COCTOSIHUSA
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTLI, YCTHBIC OTBETHI o6yqa}0mer0csl Ha MOMCHT IIPOBECPKU

14.3 MeToguuyeckue PEKOMEHAAIUH IO OCHOYHBIM CpeaACTBaM Jisl JIUI ¢ OrPAHNYCHHBIMHA
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BO3MOKHOCTAMMU 310POBbA

Hns crynentoB ¢ OB3 mnpemycmarpuBaercss AocTynHas ¢opMma MpeloCTaBICHHUsS 3aJaHui
OLIEHOYHBIX CPE/ICTB, @ UMEHHO:

- B TIe4aTHOU (hopme;

- B TIeYaTHOM ()OpME C YBEITMUYCHHBIM MIPUPTOM;

- B (hopMe IEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHSI ACCHCTCHTOM 3aJ[aHUs BCITYX;

- MPEIOCTABICHUE 33aHus C UCIIOJIb30BAaHUEM CYPONIEPEBO/IA.

CTYI[CHTB_M C MHBAJIMAHOCTBIO YBCIMYUBACTCA BPCMA Ha IMOATOTOBKY OTBCTOB Ha KOHTPOJIBHBIC

BONPOCHL. [[1sl Takux CTYIEHTOB IMpeaycMaTpuBaeTcsl JOCTyMHas ¢opMma IMpeloCTaBlICHUs OTBETOB Ha
3a/1aHusl, a UMEHHO:

- MUCHbMEHHO Ha Oymare;

- HabOp OTBETOB HA KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHMEM YCIIYT aCCUCTCHTA;

- Npe/ICTaBICHHE OTBETOB YCTHO.

[ponienypa oleHUBaHUST PE3yabTaTOB OOYYCHHUS WHBAJIUIOB 1O JIUCIUIUIMHE TPETyCMaTPUBACT
npeocTaBIeHUue HHPOpMAIMU B popMax, aaalTHPOBAHHBIX K OTPAHUYCHHSIM UX 37I0POBbS U BOCHIPUSITHS
nHpopmaruu:

J1st JIMI ¢ HApYIIEeHUSIMH 3PeHus:

- B ()OpME IIMEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEIMUCHHBIM IIPHUPTOM.

J1st JIMIL ¢ HAPYIIEHUSIMH cJIyXa:

- B ()OpME IIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHo (opme.

J1st M1 ¢ HAPYIIEHUSIMHM OMIOPHO-ABUTaTeILHOTO anmnapara:

- B ()OpME IIEKTPOHHOTO IOKYMEHTA;

- B MIe4aTHO (opme.

[Tpu HEOOXOAMMOCTH /ISl OOYJAFOIIUXCSI ¢ MHBAJIMIHOCTBIO TIPOIIEypa OLEHHUBAHUS PE3YIIbTaTOB
0Oy4YCHHUST MOKET TIPOBOJUTHCS B HECKOJIBKO TAIOB.
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1. BBenenne

@onp onenouHsix cpenacts (POC) spnsercs MpUIOKEHUEM K paboueil mporpamMme TUCIHMILIHHEI
(MpakTUKM) U MpeAcTaBIsIeT cOO0H COBOKYIMHOCTb KOHTPOJIbHO-U3MEPUTENIBHBIX MAaTepHasioB (TUIIOBbIE
3a1a4M (3aaHus), KOHTPOJIbHBIE PA0OTHI, TECTHI U JIP.) U METOJOB MX UCIIOJIb30BaHMUS, TPEAHA3HAYEHHBIX
JU1 U3MEPEHUsI YPOBHSI JOCTUIKEHUS CTYIEHTOM YCTAHOBIICHHBIX PE3YIbTaTOB O0YUYEHHUSI.

®OC mno aucuuvHe (MPAKTUKE) HCHOIB3YETCd IPU IPOBEACHUM TEKYIIETO KOHTPOJISA
yCIIEBA€MOCTH M ITPOMEKYTOYHOM aTTECTALUHU CTYIEHTOB.

[epeuens 3aKkpemIEHHBIX 32 AUCHUTUIMHOHN (MIPAKTUKOW) KOMITIETEHIIMK pUBeAEH B Tabmuue 1.
Tabmuna 1 — [lepedenp 3akperIEHHBIX 32 TUCIUILTHHON KOMITETCHITHA

Kon DopMynTupOBKa KOMIIETEHIIUU Orarnbl GOopMUPOBAHUS KOMIIETEHIIUN
[1K-8 TOTOBHOCTBIO OCYILIECTBIIATH KOHTPOJIb JloJDKEeH 3HaTh OCHOBBI aBTOMATU3AIHH
COOTBETCTBHS pa3padaTbIBACMbIX POCKTOB U | POCKTHO-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
($akTOpOB (KIMMAaTUYECKUX, TEILJIOBbIX,
MEXaHUYECKUX U Jp.) TIPU UX
JKCIUTyaTallu, TPAHCIIOPTUPOBAHUU U
XPaHEHUHU KOHCTPYKTUBHBIE MEPBI
HOBBIIIEHUS HAJIEKHOCTHU IIUPOKOTO
kiacca POC mpu gectabmin3upyromux
BO3EHCTBUAX METO/IBI MATEMaTHYECKOTO
MOJIEIIMPOBAHUS HIEKTPUUECKUX,
TEIUIOBBIX U MEXaHMYECKHUX MTPOLECCOB B
POC [J;

JlomkeH yMeTb TPOEKTUPOBATH C
MIOMOIIIBIO KOMIIBIOTEPA KOHCTPYKIIMH
aHAJIOTOBBIX U IIU(PPOBBIX YCTPOUCTB HA
OCHOBE JIJaHHBIX 00 UX (PYHKIIMOHATBHOM
Ha3HAYEHHH, JIEKTPUUECKUX MapaMmeTpax
Y YCJIOBHSAX KCIUTyaTalliu MCII0JIb30BaTh
MaTeMaTU4YECKUE MOZEIN U METOBI JJIs
peteHus npodeccuoHaIbHbIX 33134
aBTOMATHU3UPOBAHHON pa3paboTKu
KOHCTPYKUHI U TEXHOJIOTHH JIEKTPOHHBIX
CPEICTB NPEACTABIATE TEXHUYECKUE
pELIEHHS C UCIIOJIb30BaHUEM CPE/ICTB
KOMITHIOTEPHOU TpaduKH U
TreOMETPUUYECKOTO MOJEIIUPOBAHUS
ucnois3oBarh ctanaaptel ECK]I u apyryro
HOPMAaTHBHO-TEXHUUYECKYIO TOKYMEHTALUIO
B IIPOEKTHOM JE€ATENBHOCTU
pa3pabareiBaTh 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
KOHCTPYKLIMHA U TEXHOJOTHHA ITPOU3BOACTBA

TEXHUYECKYIO JOKYMEHTAIUIO0, 0(OPMIISATH
3aKOHYCHHBIE MTPOEKTHO-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 MOKa3zaTeNeill 1 KpUTepHeB OLIEHUBaHMs KOMIIETEHIUH 0 TarnaM

Ilokazarenu u
KpUTEPUU

3Hare

VYmMmeTh

Bnanets

OTr4YHO (BBICOKHIA
YPOBEHB)

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

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

KonTponupyeT padory,
MIPOBOJIUT OIICHKY,
COBEPIICHCTBYET JECUCTBUS
paboThl

Xoporo (6a30BbIit

3HaeT (QaxThl, IPUHIUIIGI,

O6na,uaeT Juara3oHOM

ECpCT OTBCTCTBCHHOCTDH 34

3a1a4

YPOBEHB) MPOIIECCHI, 00IIHe MPAKTUICCKUX YMEHHIA, 3aBepIIeHHE 33/1a4 B
MOHSATHS B Mpeaesax TpeOyeMbIX JJISl pELICHUs] | UCCIICIOBaHUM,
n3y4aemMoin oomactu onpeeaEHHBIX MTPOOJIEM B | IPUCITOCAOIMBACT CBOE

00JIaCTH HUCCIIETOBaHUS 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 CTaHapTaMm,

TEXHUYCCKUM  YCIOBUSAM W JOPYIUM HOPMATHBHBIM

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 UCIIOJIb3YEMBbIE CPEACTBA OLICHUBAHUS

Tabnuua 3 — Drarsl

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

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

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

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

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

000CHOBaHNE, OCHOBAaHHOE

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)KEHEPHBIX METO/I0B
MaTeMaTu4ecKoro
MOZETUPOBAHUS

SJICKTPUYCCKUX, TCITJIOBBIX

N MCXAaHNYCCKUX
nponieccoB B POC.

CPENCTB; * 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 JlaGoparopHble

e Otuét no
nabopatopHoOit paboTe;

e Ormpoc Ha 3aHATUSIX;

e BricTymuieHue
(mokitam) Ha 3aHATHH,

o TecT;

e OTuéT No KypcoBoii
pabore;

e JlubdepeHIMpOBaHHBI
# 3a9éT,

e Otuét no
nabopaTopHOit padoTe;

e Ormpoc Ha 3aHATHSIX;

e BricTyruieHue
(mokIam) Ha 3aHATHH;

o TecT;

e OTtuér 10 KypcoBoil
pabore;

e JlubdepennupoBaHHbI
# 3a4éT,

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);

paboThI (KypcoBOM paboThI (KypcoBoit

MIPOCKT / KypcoBast MIPOCKT / KypcoBast

pabora); pabora);
Hcnonb3yembie e KoutponbHas pab6ora; | e KonrponbHas padora; | e OTuér no
CpencTBa e KoHcrexr e Koncnexr nabopaTopHOil padoTe;
OLICHMBAaHMsA CaMOIIOJIOTOBKY;, CaMOIIOJATOTOBKH,; e BricTymienue

(moKJam) Ha 3aHSATHH;

e OTU€T Mo KypCcoBOM
pabore;

e JluddepeHupoBaHHEI
U 3a4éT;

e DK3aMeH;

e Kypcosas pabora
(mpoexkr);
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e DK3aMeH;
e Kypcosas pabota
(mpoexT);

e DK3aMeEH;
e Kypcogsas pabora
(poexT);

DopMynupOBKa IOKa3arejaed U KPUTEPUEB OLICHUBAHUA JAHHOW KOMIICTCHIUU IIPUBEACHA B

Tabmure 4.
Tabnuna 4 — IlokazaTenu U KpUTEPHH OLICHUBaHMS KOMIIETEHLIMHU Ha 3Tarax
CocraB 3HaTh YMeTh Bnanets
Ornuno e OGmamaer e OOmanaer nuana3zoHoMm | e KonrtponmpyeT padory,
(BBICOKHH YPOBEHB) | (haKTHYECKUMHU U MPAKTHYECKUX YMEHUH, IPOBOAUT OLICHKY,
TEOPETHYCCKUMH TpeOyeMBIX JJISl Pa3BUTHS | COBEPIICHCTBYET

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

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
CIIOCOOEH OCYIIECTBIIATh
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 OTIpeNIeIEHHBIX 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 KOMIIBIOTCPHOI'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 3a7]a4 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 pa3padarhiBaTh MPOCKTHYIO M TEXHUYCCKYIO JTOKYMEHTAIHIO0, O(POPMIIATH
3aKOHYCHHBIC MPOCKTHO-KOHCTPYKTOPCKUE PAOOTHI.

Jlist popMHUpOBaHKS KOMIIETCHIIMA HEOOXOAMMO OCYIIIECTBUTh PSIJT 3TANOB. DTarbl (POPMUPOBAHUS
KOMIICTCHIINU, HpI/IMCHSIGMBIe JIA OTOIr0 BHUABI 3aHﬁTHﬁ nu I/ICHOJ'IBSYCMBIG CpCI[CTBa OILICHUBAaHUS
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

JPYTUM HOPMaTHBHBIM
JIOKyMEHTaM

KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOU
JOKYMEHTAIH ITPOEKTOB
POC nHaBbikamu paboOTHI €
KOMIIBFOTEPHOU TEXHUKOU
Y IPOrPaMMHBIM
obecrieueHueM st
pa3zpaboTKu
KOHCTPYKTOPCKOH
JOKYMEHTAIIMM HaBbIKaMU
BbIOODA 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 JlaGopatopHbie
paboThI;

e CamocrosiTeNbHas
pabora;

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

Hcnone3yemblie
cpencTsa
OIICHUBAHUS

e KonrponbHas pabora;
e KoHcnekr
CaMOTOATOTOBKH;

e OtuéT mo
nabopatopHoii pabore;
e Omnpoc Ha 3aHATHSIX;
e Brictynnenue
(mokiian) Ha 3aHATUH;

e Tecr;

e OTué€T MO KypCcOBOM
pabore;

o JludbdepeHmpoBaHHbI
1 3a4€r;

e DK3aMeH;

e Kypcosas pabora
(npoexkr);

e KoHTposbHas pabora;

e KoHcnekr
CaMOIMOATOTOBKH;

e Otuét mo
nabopatopHoii pabore;
e Omnpoc Ha 3aHATUSX;
¢ BricTymienue
(moKIa) Ha 3aHATHUH;
o TecT;

e OTU€T MO KypCcoBOM
pabore;

e JluddepeHuupoBaHHBI

U 3a4éT;

e DK3aMCH;

e Kypcosas pabora
(mpoexkr);

e OtuéT no
nabopatopHoii pabore;
¢ BricTymienue
(moksan) Ha 3aHATUM;
e OTtuéT N0 KypcoBoil
pabore;

o JluddepeHuupoBaHHEI
M 3a4érT,;

e DK3aMeEH;

e Kypcogas pabora
(IpoexT);

(DOpMy.]'II/IpOBKa Moka3arejae u KPpUTCPUECB OLCHUBAHUA JaHHON KOMIIETECHIIUHN IIPpUBCACHA B

Tabnure 6.
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Tabnuna 6 — [lokazarenu U KpUTEPUHN OLICHUBAHKS KOMIIETCHIIMH HA dTarax

Cocrasn

3Hare

YMeTh

Bnanets

OTtnnuHO
(BBICOKMI YPOBEHB)

® IIPEACTaBISCT
CHOCOOBI U PE3YIbTAThI
peleHHsl CIOKHBIX 3a/1a4
CXEMOTECXHUYCCKOI'O
MIPOEKTHPOBAHUS;

® CJEINT 3a
TCHACHUUAMU pa3BUTUA
Y 3HaET COBPEMEHHYIO
3JIEMEHTHYIO 0a3y;

® yMeeT MPEACTaBIATH
TEXHUYECKHE PELICHHS C
UCTIOJIb30BAaHUEM CPEJICTB
KOMITBIOTEPHOU TpaduKw;
® CaMOCTOSITENIHO
BBITIOJTHSICT
MaTeMaTH4ecKoe
MOJICITMPOBaHNE
CJIOKHBIX IU(PPOBBIX
YCTPOMCTB C LENbI0
ONITUMH3AINH UX
napameTpoB;

e CBOOOJIHO BJIaJICeT
METOaAMH ONTHMH3AIUN
MIPOEKTHBIX PEIICHUM;

e BIajceT
TEXHOJIOTUSIMH
«0e30yMa)kHOTOY
MPOCKTUPOBAHUS;

Xoporto (6a30BbIi

® HMCCT IPCACTABIICHUC

® YMCCT HaXOAUTb

® BJIaACCT OCHOBaAaMHU

® pacrio3HaeT
TEH/ICHIIUU Pa3BUTHS U
pa3bupaercs B
COBPEMEHHOM
2JEMEHTHOM Oase;

MaTreMaTH4ecKoe
MOJIEJIUPOBaHUE
U(PPOBBIX YCTPOHCTB;

YPOBEHB) 0 croco0ax u TEXHUYECKHUE PEIICHUS C | MEXKIMPOrPaMMHOTO
pe3yabpTarax pereHus UCIIOJIB30BaHUEM CPEACTB | 0OMEHa MPOEKTHOM
CJIOXHBIX 3a/1a4 KOMIBIOTEPHOM rpaduku; = HHPOpMaIKEH B
CXEMOTEXHHYECKOTO ® yMeeT KOPPEKTHO pa3nu4YHbIX opMaTrax u
MIPOEKTUPOBAHUS; BBITIOTHSITh MIPOTOKOJAX;
® 3HAKOM C MaTeMaTu4ecKoe ® BJAJCET HEKOTOPHIMU
TEHJCHIMSIMU PA3BUTUS | MOJAEIUPOBAHUE METOAAMH ONTHUMH3AIUN
Y UMEET MPE/CTABICHUE | CIIOKHBIX ITUPPOBBIX MIPOCKTHBIX PEIICHUH;
0 COBPEMEHHOMN YCTPOICTB € LIENbIO e BiajeeT
2JIEMEHTHOM 0a3e; ONTUMU3AINH UX SMIUPUYECKUMU
apaMeTpoB; npuéMaMu
«0e30yMaxKkHOTO»
MIPOCKTUPOBAHUS;
VYIOBJIETBOPUTEIILH | ® BOCHPOU3BOAUT ® YMCCT MOJIb30BAaThCS ® BJIAJICET NPOCTEHIIUMHU
0 (MOpOToBBIN pelIeHue CI0XKHBIX 3aJ1a4 | CpeICTBAMHU HABBIKAMH ONTHUMH3AIUN
YPOBEHbD) CXEMOTEXHHYECKOTO KOMITBIOTEPHOU TpaUKH; | MPOSKTHBIX PEIICHUH;
IIPOEKTUPOBAHHS, ® yMEET BBINOJIHATh ® BJAJICET HABBIKOM

MOJTOTOBKH
KOHCTPYKTOPCKHUX
JIOKYMEHTOB B
JIEKTPOHHOM BUJIE;

ACATCIIBHOCTH,

XAPAKTCPUIYIOIIUX  STaIlbl

3 TunoBble KOHTPOJIbHbIE 3aJaHUS
Jlnst peanu3aruy BBIMICTICPEYHCICHHBIX 33/1a4 OOYUYEeHUS UCTIONB3YIOTCSI THIIOBBIE KOHTPOJIBHBIC
3a/laHusl WKW WHBIE MaTepuajbl, HEOOXOMUMBIC JIsi OLICHKH 3HAHWUW, YMEHHI, HABBIKOB WU (W) OMBITA

00pa3oBaTeIbHOI POrPAMMBI, B CICIYIOIIEM COCTABE.

3.1 Bonipochl Ha caMONOATOTOBKY
— HWudopmanmonnsie texunomoruu (MT) B mnpodeccuoHanbHOW HESITEIBPHOCTH HWH)KEHEpa-
npoektuposimka POC

3.2 TecroBble 3a1aHuA
1) K kakoii mpoOiemMe OTHOCHTCS ONpeIeieHUE OCHOBHBIX XapaKTEPUCTHK CHUCTEMBI IIPH

(bOpMI/IpOBaHI/IH KOMHCTGHL[HI;'I B IIponeccce OCBOCHHA

HEKOTOpO BBIOpaHHOW ((hMKCHPOBAHHOI) CTPyKType? a) mpobiieMa cuHTe3a b) mpobnema ananusza 2) K
KakoW TpoOsieMe OTHOCHUTCS BBIOOP YHMCIa YPOBHEH M ToOJCHUCTEeM (HMepapXus CHCTEeMbI)? a) mpobiema
cuHTe3a b) mpobnema ananmuza 3) K kakoMy BUAY MOJCHCTEM OTHOCSITCS MOJCHCTEMBI TPACCHPOBKH
COCIMHEHUH B NIEYATHBIX TUIaTax? a) 00CIYKUBAIOIINUE TTOJCUCTEMBI b) TPOSKTUPYIOIIHNE TIOJICUCTEMBI 4)
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K kxakoMy BuIy MoacHCTEM OTHOCATCS MOACHCTEMBI Pa3pabOTKH U COMPOBOXACHUS IPOrPaMMHOTO
obecrieuenuss CASE (Computer Aided Software Engineering)? a) obGcmyxuBaromue HOACHUCTEMBI b)
npoektupyronme nojacucteMsl 5) K kakoMy BUIy HOJICUCTEM OTHOCATCA MOACUCTEMBI HU3TOTOBIICHUS
KOHCTPYKTOPCKOW JJOKYMEHTAIlMH M CXEMOTEXHHYECKOro aHaju3a? a) oOCIyKUBAIOIIUE MOJCUCTEMBI b)
npoektupyronue noacucreMbl 6) Kakyio MammHHYH0 Tpaduky cieayeT HCIOb30BaTh ISl pELICHHS
3aJa4 MPOEKTUPOBAHUS KOHCTPYKIIMK? a) MHTEPAKTUBHYIO MAIIMHHYIO rpaduky b) makeTHyro o0paboTKy
rpadudeckoit mHbopmanuu 7) Kakas rpadudeckast cuctema JOJDKHA UCIIONB30BATHCS I O(hOpMIICHHS
TEXHUYECKOW JOKyMEHTAlMu? a) CleNUal3UpOBaHHbIE rpaduueckue cucteMbl b) cucTtembl 00IIEro
HazHaueHus1 8) Kakas rpadudeckas cucrema JOJDKHA HCIIOJIB30BAThCS T 0QOpMIICHUS TpapuIeCcKux
3apucumocteit POC? a) cnennanu3upoBaHHble TpadUuecKre CUCTEMBI b) CUCTEMBI O0IEro Ha3HaYeHUs
9) Kakue moaxoipl HEOOXOMMMBI TSl PEIICHUS 3a7ad TPACCHPOBKH COCAMHEHUN MEXIy dleMeHTaMu? a)
BHE/IPEHHE CYIIECTBYIOIIETO MPOTrpaMMHOI0 o0ecredeHus: b) MoCTpoeHne MaTeMaTHIeCcKuX MOJEJeH ¢)
pa3paboTKa COOTBETCTBYIOIIMX MporpamMM d) paspabotka airoputmoB 10) Kakue moaxompl He0OX0IUMBI
JUIS peLIeHMs 33/1a4 pa3MELICHUS JIEMEHTOB IEKTPUYECKON CXEMBI TIOCIIE TOT0, KaK 3a/1a4a KOMIIOHOBKHU
yKe penieHa? a) BHeJpEeHUE CYIIECTBYIONIETO MPOTPaMMHOT0 obecriedueHus b) pa3paboTka alropuTMOB C)
MOCTPOEHUE MareMarndyeckux mopeneil d) paspaboTka cooTBeTCTBYOLMX nporpamm 11) B pesynsrare
MIPOBEJICHUSI HAYYHO-HCCIIEJIOBATENIbCKMX pPAa0OT Cco3/[aHa JOKyMEHTallus JMJid pEeLIeHUs 3aJa4yu
TpaccupoBku. K kakoil cucreMe OTHOCHUTCS MojyueHHas JokymeHTtaius? a) SCM-cuctema (ynpaBiieHHe
IernoykamMu moctaBok) b) PDM-cuctema (ympaBineHue mnpoekTHbIMH naHHbIMH) c¢) CAD-cuctema
(xoHCTpYyKTOpCKOE npoekThpoBaHue) d) CAM-cucreMa (TeXHOIOTHYECKask OATOTOBKA ITPOU3BO/ICTBA) €)
CAE-cucrema (¢dyHKIIMOHaNbHOE TTpoekTHpoBanue) 12) MimeeM HaOOp KOHCTPYKTOPCKOM TOKYMEHTAITUH
Ha mnpubop. Kakoe wu3 ompenenenunii moHstus "mHMopMmanma"' HambOoJee TOYHO COOTBETCTBYET
UMEIoIIeiCcs ToKyMeHTanuu? a) "uHdopMmaius - CBEIACHHs, NepeaaBacMble OAHUMHU JIOABMHU JIPYTHM
JFOMSIM YCTHBIM, TTMCbMEHHBIM WM KaKuM-HHOYIb npyrum crocodom" (BCD) b) "unpopmanus ects Bce
CBEJICHMS, ABISIONINECS OOBEKTOM XpaHEHUs, Iepenadu u npeodpazoBanus” ¢) "nHpopmanus sBrasercs
OIHOU M3 PYHIAMEHTANIBHBIX CYITHOCTEH OKpYXkaromiero Hac mupa" 4, "uHpopMaIus SBIsSETCS OTHUM W3
OCHOBHBIX YHHBEpPCAJIbHBIX CBOMCTB Marepun" d) "uHpopmanus ectb oTpaxkeHHe peanpHoro mupa'" 13)
Kakwne nepudepuiinpie ycTpoicTBa HEOOXOAMMBI ISl IPOCKTUPOBAHHS OIHOCIOWHBIX NIEYaTHBIX TUIaT? a)
rpaduueckuii npoueccop b) rpapuueckas PC c) rpapuueckue amantepsl 14) Kakue nepudepuiinbie
YCTPOWCTBA HEOOXOMUMBI JUISI TIPOSKTUPOBAHMS KaPKACHBIX TPEXMEPHBIX M300pakeHni? a) rpaduueckas
PC b) rpaduueckue anantepsi ¢) rpadpuyeckuii npoueccop 15) Kaxoit Bua nzodpaxenuii Heo6xoaum st
odopmiieHus depTekel? a) BBHICOKOKAYECTBEHHBIC UYEPHO-OENbIe HM300pakeHUs b) IBETHBIC WIH
JIBYMEpPHbIE M300paKeHUs C) MPOEKIHS TPEXMEPHBIX HU300paKeHHUH ¢ 3aKpalIiBaHUEeM MOBEpXHOCTEH d)
MPOEKIMH PEANUCTUYHBIX TPEXMEPHBIX H300paKeHUM ¢ YYETOM OTpPa)KaTENIbHBIX XapaKTEPUCTUK
MOBEPXHOCTEH OOBEKTOB M (OPMUPOBAHHEM CBETOTEHEH €) KapKacHble TPEXMEpPHBbIE MPOCKIUH
KOHCTPYKTOPCKHMX YepTeKel ACKHU30B C ynajeHueM U 0e3 yhaleHus HEeBHIUMBIX JUHUN 16) Pemenue
Kakoi 3amaun mpoektupoBaHuss POC morpeOyeTcst Ui MOBBIIMICHUS MPOLIEHTA BBIXOAA TOAHBIX (T.e.
yMeHblleHue Opaka) npudopos? a) co3nanue HOBbIX POC b) cyiiecTBeHHas MOEpHU3aALUs C) YaCTUYHAs
MonepHm3anus cymectBytomeir POC 17) Pemenne kakoit 3amaun npoektupoBanus POC morpebyercs
MOCJI€ BHECEHHUS CYIIECTBEHHBIX M3MEHEHUU B KOHCTPYKIMIO Tpubopa? a) cozmanue HOBbIX POC b)
CYILIECTBEHHAs] MOJEpPHM3AlUs C) 4acTHuHas MmoaepHuszauus cyuiectyromeid POC d) Pemenue kaxoii
3agaun nipoektupoBanusi POC morpedyercsi mocie BHECEHUS] M3MEHEHHN B TEXHOJIOTHIO? €) YaCTHYHAS
monepam3anus cymectByomeil POC f) cosnanne HoBbix POC g) cymecTBeHHass monepHu3aius 18) Uto
npeacTtaBmsieT coOoi  cucrtemMa aBromaru3upoBaHHOro mnpoektupoBanus (CAIIP)? 1. cpenctBo
aBTOMATHU3AIMH TPOSKTUPOBAHUS 2. CUCTEMaA JCSITEILHOCTH JIFOJCH MO MPOCKTHPOBAHUIO OOBEKTOB 19)
Bu6poycToifuuBOCTh - 3T0: a) 1. CHOCOOHOCTH KOHCTPYKLIMU HOPMAJIbHO (PYHKIIMOHHPOBATH B YCIOBHSIX
BO3/ICUCTBHSI BUOpanuu b) 2. cnocoOHOCTh KOHCTPYKIIUH NMPOTHBOACHCTBOBATh U YCTPAHATH BUOPAIIHIO C)
3. CHOCOOHOCTh YCTOMYMBO (DYHKIIMOHMpPOBATH B YCIOBHUAX IEPEMEHHBIX KoieOanmii  20)
BubpomnpodHocTs - 310: a) 1. CHOCOOHOCTh KOHCTPYKITMHU BBIICPKUBATH BUOpAIuio b) 2. crmocoOHOCTh
KOHCTPYKIIMM HOPMAaJIbHO (DYHKIIMOHUPOBaTh IMOCJE YCTpaHEHHUs BHOpanuu c) 3. CHOCOOHOCTH
KOHCTPYKIIMU MPOTHBOCTOSTH pa3pyllaroieMy Bo3aeicTBro BuOpanuu 21) ['anpBaHOXUMHUECKUN METO
NpUMEHsieTcss Ans: a) 1, momydeHHs MEpEeXOIHBIX OTBEPCTUH B MEYATHBIX IulaTtax b) 2, momydeHUs
METaJUIM3UPOBAHHBIX OTBEPCTUH B IEYATHBIX IUIaTaXx C) 3, MOJIYYEHHUsS] OTBEPCTUH C 3€HKOBKOU 22)
JIByCTOpOHHUE TeYaTHbIE IJIaThl PEKOMEHIYeTCsS MCIONb30BaTh AJs: a) 1. CBEpXOBICTPONEHCTBYIOUINX
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cUCTeM b) 2. co3JaHusl YACTUYHOTO SKPAaHUPOBAHUS JUHUU ¢) 3, (OpPMUPOBAaHUE JIMHUU CBSI3U BBICOKOTIO
kauecTBa 23) KoHCTpyKIMU MevaTaroT MyaThl ONpenesstoTes: a) 1, TEXHOJIOruel ee U3roToBIeHUs b) 2, ee
tonojorue ¢) 3, TpaccupoBkor 24) MexaHu3sM pabOThl MarHUTOCTAaTHYECKOTO JKpaHa: a) .
3aKJIFOYAETCs B IIYHTUPOBAHUM CHUJIOBBIX JIMHUHN CTAaTUYECKOTO IMOJIS b) 2. 3aK/II09aeTCsl B IIyHTUPOBAHUU
CWJIOBBIX JIMHMM MAarHUTHOTO TIOJIS C) 3. 3aKJIIOYaeTCs B IIYHTUPOBAHWM IMapa3UTHBIX CBs3ed 25)
MHorocnoiiHple me4yaTrHble IUIaThl PEKOMEHIYeTCSl HCIOJIb30BaTh AJis: a) 1, ObICTpOAEHCTBYIOMIMX U
CBEPXOBICTPONCHCTBYIONUX YCTPOUCTB b) 2, OBICTPOACHCTBYIOIIMX YCTPOHCTB C) 3, JOKaIU3aIMs
JIEKTPOMAarHUTHOro 1oist 26) OLieHKa KOHCTPYKLIMM anmnaparypel - 3To: a) 1. 3HaueHue napamMmerpa
KOHCTPYKIIMH, KOTOPBIA OTBEUaeT TPEOOBaHMUSIM TEXHUYECKOTO 3a7aHus b) 2. 1enplii Habop mapameTpoB,
P KOTOPOM J00BIBAIOTCS ONTUMAJIbHBIE PEIeHUs ¢) 3, TMOoIydYeHUe 3aJaHHOTO 3HAaYE€HUs] ONTUMHU3AIUH
27) OcHoBHOE TpeOoBaHUE K IKpaHy: a) 1. MakcuMasbHasl TONIIHUHA b) 2. MaKCHUMaJIbHasl TTPOBOAMMOCTh
c) 3. makcumanbHas d¢pdexruBHocTh 28) OteuectBeHHbIM cTangaptom ['OCT P 53429-2009
MpeIycMaTpUBaeTCss  KJIACCOB TOYHOCTH (IUIOTHOCTH PUCYHKA) MIEUaTHOM IJIAThL. a) YyeThlpe b) maTh
c) mectb d) cemb 29) ODHOCTOpPOHHUE IME€YATHBIC IUIATHl PEKOMEHIYETCS WCIIOJIh30BaTh IJIs: a)
dbopMHupoBaHWE  KAYECTBEHHBIX  JIMHWK  CBI3M b)  ¢dopMHpoBaHHWE  JIMHUM  CBS3U  C)
cBepxObicTponeicTBytoux cucteM 30) IlaccuBHBIE KOMIOHEHTHI MJii MOBEPXHOCTHOTO MOHTaXa
W3TOTABIMBAIOTCS B JABYX MOAW(HUKAMAX: a) B BHJAEC LWIWHApPA W B BHUAEC YWIa b) KOpPIYCHBIE W
OecKOopIyCHBIE C) C aKCHAJIbHBIMU M paJuaibHBIMH BbiBogaMu 31) IlpenenbHblil pasmep CTOPOHBI
nevyaTHou miathl gomkeH ObITh He Oosee ('OCT P 53429-2009): a) 100 mMm b) 350 mMm c) G6onee 350 mm
32) Pa3paboTka KpuTepreB KOHCTPYKIIMH (GOPMUPYETCS U3: a) MapaMeTPOB, IO KOTOPBIM BEAETCS OLIEHKA
KOHCTPYKIIMM b) 3a7ay ONTHUMH3AIMU C) pEHIeHHs 3aJad JOCTH)KEHUS MHHMMM3AIUN 3HAYCHHS
napameTpoB 33) TepMuH «BepuUKalMs» O3HAYACT: a) MOCTPOCHHE IMOJIHOW MOJETH KOHCTPYKIUHU b)
KOHCTPYKTOpPCKasi peaju3alusi CXeMbl C) YycTaHoBJeHHe paborocmnocobnoctu 34) Tomomoruueckoe
IIPOEKTHPOBAHNE PACCMATPUBAETCS KaK KOMIUIEKC BOIPOCOB: a) CUHTE3 KOHCTPYKIMM - MHTEPAaKTHBHas
ONTUMU3ALMSA - JOKYMEHTalusi b) KOpPpEeKTUpOBKAa pelieHud - Bepudukaius - cepTudukanus c)
IIPOEKTUPOBAHUE - W3TOTOBJIEHHE - KOHTpoJb 35) Tomosnormueckoe MPOEKTHUPOBAHME BKIIOYAET TPHU
(dbopMaTM30BaHHBIX B3aMMOCBS3aHHBIX 3aJaud: a) pa30HeHue - pa3MelleHHue - TpaccupoBKa b) cxema -
KOMITOHOBKA - TPACCUPOBKA C) T€OpHUs - KpuTepuu - 3aaauu 36) Ha kakom stane npoextupoBanus POC
HE0O0XOIUMO pelIeHHe 33]aui ONTUMH3AIIHI IPOBOIHBIX U TMEYaTHBIX COeTUHEHUN? a) QyHKIIMOHATBFHOE
MIPOEKTUPOBaHWE b) CHCTEMOTEXHMYECKOE MPOEKTUPOBAHHWE C) TEXHOJIOTMYECKas MOJArOTOBKa
nmpousBoacTBa d) KOHCTpYKTOpckoe mnpoektupoBanue 37) Ha kakom srtame mnpoextupoBanus POC
OCYIIECTBIISIETCSI BBIOOP AJIEMEHTHOW ©0a3bl M JJIEKTPUUECKON CXEMBI MPOEKTUPYEMOTOo H3Ieus? a)
TEXHOJIIOTMYECKass  IMOArOTOBKAa TMPOM3BOACTBA b)  CHCTEMOTEXHMYECKOE TMPOCKTHPOBAHHE  C)
byHKIIMOHANBHOE TpoeKkTHpoBaHUe d) KOHCTpyKTOpCcKoe mpoekThpoBanue 38) Ha kakoil craguu
OCYILIECTBIISIETCS pa3paboTKa MaTeMaTHYECKOH MOJENU JUIsl YIpPaBICHHUsS TEXHOJIOTHYECKUM IPOLECCOM
npu npoekrupoBaHun POC? a) TeXHONOrUs M3TOTOBIECHUS U MCIBITAHUS CIIPOEKTHUPOBAHHOTO OOBEKTa
(ombITHOTO OOpa3la WiIM MapTHM), BHECEHUs KOppeKuuu (Ipu HeoOxogumocTH) b) paboumii mpoexT c)
Hay4HO-HCClIeoBaTeNlbcKas padoTa d) TEXHUUECKU MPOEKT €) TEXHUUECKOE 3aJJaHie Ha MPOEKTUPYEMbIH
oobekr 39) Ha kakoil crTanguu BBLAAETCS OKOHYATENbHAS KOHCTPYKTOPCKAs JOKYMEHTAIMs IpH
npoektupoBanun POC? a) TexHuyeckuid mpoekT b) pabouuil MPOEKT C) TEXHOJOTUS HU3TOTOBIEHUS U
UCTIBITAaHUS CIIPOEKTUPOBAHHOIO 00BEKTa (OMBITHOrO 00pa3lia WM MapTUH), BHECEHUS KOPPEKIMHU (TpU
HeoOxomumocTH) d) TeXHHYECKOe 3aJaHHe Ha TMPOSKTUPYEMBIH OOBEKT €) Hay4YHO-HMCCIEAOBATEIhCKas
pabora 40) Ha xakoil craguu OCYyLIECTBISETCS IOUCK AaHAJIOTOB Npu npoekTupoBanun PIC? a)
TEXHUYECKOE 3a/JIaHME Ha TPOCKTHPYeMbIi O00BEKT b) pabounii MpOEKT C) TEeXHUYECKUH NpoekT d)
TEXHOJIOTHSI H3TOTOBJICHUS U UCIIBITAHHSI CIIPOCKTUPOBAHHOTO 0OBEKTA (OMBITHOTO 00pa3la Win NapTHH),
BHECEHHUS KOppEKIMH (IMpyu HEOOXOMMMOCTH) €) HaydHO-UCCienoBaTenbckas padora 41) Ha kakom srare
npoektrpoBanusi POC omnpenenstorcss MpUHIHIEI ee padoThl? a) (YHKIIMOHAIBHOE MPOCKTUPOBaHHE b)
CUCTEMOTEXHHYECKOE MPOEKTUPOBAaHHME C) TEXHOJOrMYecKkas TMOAroToBKa mpousBoacTtBa  d)
KOHCTPYKTOpCKoe TpoektupoBanne 42) Ha kakoii cragum npoektupoBanusi POC HeoOxommmo
MPOBEJICHNE HAy4YHO-UCCIENOBAaTeIbCKUX PabOT? a) 3CKU3HOE MPOEKTHPOBAaHHE b) MpeaBapUTeIbHOE
IIPOEKTUPOBAHUE C) TeXHMUYeckoe mpoektupoBaHue 43) Ha kakoil cragum mnpoextupoBanus POC
co3/1aéTcsl HKCIIEPUMEHTATBHBIA 00pa3el] MPOeKTUPYEMOTo U3JIeHs? a) TEXHUYECKOe MPOEKTUpOBaHue b)
ACKHU3HOE MIPOEKTUPOBAHUE C) MpeABapUTENIbHOE IpoekTupoBanue 44) Ha kakoi cTaauu NpoeKTUPOBaHUS
POC B03MOXXHO MakCHMallbHOE HCIONb30BAaHHUE KOMITbIOTEpa? a) MpeABapUTENIbHOE MPOEKTUPOBaHUE b)
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ACKHU3HOE MPOEKTUPOBAHUE C) TEXHUYecKoe mpoektupoBaHue 45) Paszpaborana noxkymeHTanus st
NPOEKTHUPOBAHUS  TEXHOJOrMueckoro Mapmpyra. K kakolf cucremMe OTHOCHTCA —TMOJIyYeHHAs
nokymeHrtanusa? a) PDM-cucrema (ympaBiieHHe MpOeKTHBIMU JaHHBIMH) b) SCM-cucrema (ympasieHue
neroukamu 1noctaBok) c¢) CAE-cucrema (pynkumonansHoe npoektupoBanue) d) CAD-cuctema
(xoHCTpYKTOpCcKOE TpoekTupoBanue) €) CAM-cuctema (TeXHOIOTHYECKash MOATOTOBKA IMPOU3BOACTBA)
46) Pemraercs 3amgaua KOMIIOHOBKHM 3JIEKTPHUYECKOM cxeMbl. [IpH 3TOM KOMITOHOBKA OCYLIECTBISETCS
"cHM3Y-BBEepX'", T. €. TPOU3ZBOAUTCS OOBEAMHEHHE DJIEMEHTOB KaXXIIOTO CJICAYIOIIETO YPOBHS W3
AJIEMEHTOB OoJiee HU3KOTO ypoBHs. Kakoif MeTom HeoOX0oMuM sl TAKOTO Mepexoaa? a) arperupoBaHue b)
aOCTpakius ¢) JekoMmmo3uiust 47) DIeKTpoOMarHUuTHasE COBMECTHMOCTh - 9TO: a) CIOCOOHOCTh
annaparypsl He CO3/[aBaTh HE JONMYCTUMBIX MOMEX IPYrUM YCTpPOHCTBaM b) crocOOHOCTBH ammaparypbl
YBEJIMYUBATh YYBCTBUTEIHHOCTh MPH BO3JIEHCTBUM pPA3IUYHBIX TMOJEH CIOCOOHOCTH ammaparypsl
(YHKIIMOHUPOBATh COITIACHO TpeOoBaHHSIM TY OIHOBPEMEHHO C JIPYTUMH YCTPOMCTBAMH B peajbHOM
AIIEKTPOMArHUTHON OOCTaHOBKE.

3.3 Tembl OIPOCOB HA 3AHATHAX
— HWndpopmammonnsie Ttexnonorun (MT) B mpodeccrnoHanbHONH AEATENBHOCTH HWH)KEHEpa-
npoektuposiuka POC

3.4 Tempbl 10KJI210B

— MHWundopmanmonnsie texHonoruu (MT) B mnpodeccuoHanbHOM NeATEIBHOCTH HHXKEHEpa-
npoexruposiuka POC.

— Opranuzanus npoekruposanusi POC ¢ nomompro UT

— CucremHblii moaxon Kk mpoektupoBaHuto POC ¢ wucnonb3oBaHueM HHPOPMAILIMOHHBIX
TEXHOJIOTUH

— Hudopmanmonnsie CALS—TexHonoruu noxaepxku POC Ha Bcex Tanax )KU3HEHHOTO ITHKJIA

— Craguu pa3paboTKH KOHCTPYKTOPCKOW JOKYMEHTAIMH [IPH MPOEKTUPOBaHUH ¢ romouisio UT

— KomMrnekcHble nHTENIEKTyalbHble (MHTErprupoBanHbie) CAITP

— IlepcriekTuBbI pa3BUTHS ABTOMATU3UPOBAHHOTO IPOEKTUPOBAHUS

— CpaBHUTENBHBI 0030p OCHOBHBIX XapaKTEPUCTHK PA3NMUYHBIX THIIOB COBPEMEHHBIX
TEXHUYECKUX CPEICTB
CAIIP TennoBbIX U JEKTPOMATHUTHBIX pacu€TOB
BosmoxHocTH 1 0cobenHOCcTH MHTepdeticoB paznuuHbix CAITP

— Oco0eHHOCTH MTPOEKTUPOBAHUS MTEYATHBIX Y37I0B ¢ moMotbio UT

— MHWundopmanmonnsie TtexHoioruu (MT) B mnpodeccuoHanbHON NeATETbHOCTH HHXKEHEpa-
npoexruposiuka POC.

— Opranunzauus npoexkruposanus POC ¢ nmomomsro UT

— CucreMHbIi Toaxon K mnpoektupoBaHuto POC ¢  wucmonmb3oBaHWEM HH(POPMAIIMOHHBIX
TEXHOJIOTUH

— MHudopmarnmonnsie CALS—texnonorun nonaepxxku POC Ha Bcex dTamax >KU3HEHHOTO IHKJIA

— Craguu pa3paboTKH KOHCTPYKTOPCKOM JOKYMEHTAIIMH MIPH MPOESKTUPOBaHUH ¢ roMotsio UT

— KommekcHbie nHTENIEKTYalbHbIe (MHTeTpUpoBaHHbIe) CAIIP

— IlepcriekTHBBI pa3BUTHS ABTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS

— CpaBHUTENBHBIE 0030p OCHOBHBIX XapaKTEPUCTUK PA3IUYHBIX THUIIOB COBPEMEHHBIX
TEXHUYECKHUX CPEICTB

— CAIIP TemioBbIX U 3JEKTPOMArHUTHBIX PACYETOB

— BosMmoxHocTu n ocodbenHocTH nHTEpdeiicoB paznuunbix CAIIP

— OcobeHHOCTH MPOESKTUPOBAHUS ITEYATHBIX y3J10B ¢ moMomisio UT

3.5 TeMbl KOHTPOJIBLHBIX PadOT
Kontponbnas padora Nel.
Beimonnenne ueprexxeit komnoneHToB POC Paszpabotka snementHoi 6a3el 1. B cpeme Altium
Designer pa3paborare YI'O u Tomosjoruyeckoe IMocagodyHoe MecTo i koHaeHcaropa K73-17
2.2mMk®d 63B (5%) 0X0.461.104 TVY. Bxitounts pa3paboTKy B cocTaB OuMOMMOTEKH «YueOHas
oubmuoreka». 2. B cpeme Altium Designer paspaborare 4 cexumu YI'O u TOmoNoruveckoe
nocagoyoe Mecto st Mukpocxembl KS11TTY2 6K0.348.149 TY. Brmrounts pa3paboTKky B
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coctaB Oubnuoreku «YueOHas Oubnuoreka». 3. B cpene Altium Designer paszpaborare YI'O u
TOIIOJIOTUYECKOE [10CaZI04HOE MECTO JUISL UHAYKTUBHOCTH EC24-150K
(www.platan.ru/pdf/ec148.pdf). Bxirounts pa3paboTky B cocTaB OuOMMOTEKH «YueOHas
oubnuoreka». 4. B cpene Altium Designer paspaborats YI'O u Tomonmoruueckoe mocajgoqHoe
mecto Juist pesucropa C2-33 0.125B1 1% QC400101.SU0005-89. BxirounTs pa3paboTKy B COCTaB
oubnuorekn «YueOHast Oubmmoreka». 5. B cpeme Altium Designer paspaborare YI'O u
TOIIOJIOTHYECKOE IOCaJOYHOE MECTO I ouona MBRS120T3
(www.onsemi.com/pub/Collateral/ MBRS120T3-D.pdf). Bkitounts pa3paborky B  COCTaB
oubnuotexkn «YueOHass Oubnmmoreka». 6. B cpeme Altium Designer paspaborate YI'O u
TOIIOJIOTUYECKOE ocaZ0yHoe MECTO TS KJIEMMHHUKa X977T10
(www.chipindustry.ru/library/DOC000054719.pdf). Bxnrounts pa3paboTKy B cocTaB OMOIMOTEKH
«Yuebnass oubnuoreka». 7. B cpeme Altium Designer paspaborats YI'O u Tomonmorudeckoe
MOCaJI0YHOE MECTO JJIsl mThipeBoro pasbéma PLS-02 (www.platan.ru/pdf/ec278.pdf). Brmounts
pa3paboTky B cocTaB OuOnnoreku «YueOHas OuOmmoreka». 8. B cpeme Altium Designer
pazpaborarb YI'O u Tomomormyeckoe MocagodyHoe MecTo sl pazbéMa mutanus PWL-02M
(www.platan.ru/pdf/ec275.pdf). Bkmtounts pa3paborky B coctaB Oubamorexku «YdeOHas
oubmuoteka». 9. B cpene Altium Designer paspab6orare YI'O u Tomosoruueckoe mocagodHoe
MECTO TUISL YUI-pe3nUCcTOpa RC 0805 103 J
(www.eximer.net/products/electron/passive_element/rezistors/chip/
import/import_1584.html?Page=1). Bxmrounts pa3zpaboTky B cocTtaB OuOImMorexkn «YueOHas
ouonuotekay». 10. B cpene SolidWorks pazpaborars TpéxmepHyro Monenb koHaeHcaropa K73-17
22mMk® 63B (5%) 0XK0.461.104 TY. Paszpaborky mnoxakmounth kak PCB3D wmogpens k
cootBercTBytomeMy YI'O. 11. B cpene SolidWorks pa3paborare TpEXMEpHYIO MOACIHb
mukpocxembl K133JIA6 6K0.348.086-01 TV. Paspaborky noakimrounts kak PCB3D monmens k
cootBercTBytomeMy YI'O. 12. B cpene SolidWorks pa3paborate TpéXMepHYIO MOIEIh
uaayktuBHocTH EC24-150K  (www.platan.ru/pdf/iec148.pdf). Pa3paboTky TOIKITIOUHTH Kak
PCB3D monens k coorBerctBytouiemy YI'O. 13. B cpene SolidWorks pa3zpaborars TpéxmepHyro
mozenb auona MBRS120T3 (www.onsemi.com/pub/Collateral MBRS120T3-D.pdf). Pazpabotky
nofkatounts kak PCB3D wmogmens k coorBerctByromeMy YI'O. 14. B cpeme SolidWorks
pa3paborarh TpEXMEPHYIO Mojeib pazbéma mutanus PWL-02M (www.platan.ru/pdf/ec275.pdf).
Pazpaborky nomkmrounth kak PCB3D wmopmens k coorBerctByromemy YI'O. 15. B cpene
SolidWorks  pa3pabGorate TpéxmepHyro Momenb uun-pesucropa RC 0805 103 J
(www.eximer.net/products/electron/passive_element/rezistors/chip/import/import_1584.html?Page
=1). Pa3pabotky noaxmounts kak PCB3D Monens k coorBercTBytomemy YIO.

KonTposabHas padora Ne2.

Obecneuenue kadecTBa, HaA&KHOCTH U ontumuzanus POC 1. «lopsiuas CBSI3b» MEXIY
OT/AETBHBIMH YaCTSIMHM NPOEKTa. 3arpy3uTh MPOEKT, BXOAAIIMN B KOMIUIEKT NpUMepoB Altium
Designer: X:\Program Files\Altium Designer 6\Examples\References Designs\Ethernet Nanoboard
Add-On\. OTKpBITs Ba TOKYMEHTa, BXOIAIINE B MPOEKT: - Phy.schdoc — anekrpuyeckas cxema; -
phy.pcbdoc — medarnas mnara. a) Haiit B anekrpuueckoit cxeme konaencarop C5 (Edit/Find
Text). Mcnonb3ys noodepéaHo Tpu KOMaH/bl MepeKpECTHBIX ccbUIOK (komaHabl Tools/Select PCB
Components; Tools/Cross Select Mode; Tools/Cross Probe), oOHapyXxuThb Tpems pa3HbIMU
croco0aMu MecTonoIokeHne KonaeHcaropa C5 Ha neuatHoii miare. 6) Halitu Ha neyatHo# ruiate
koHaeHcarop C4 (manenp PCB). Hcnonb3ys moouepéaHo aBEe KOMaHABI MEPEKPECTHBIX CCHIJIOK
(xomanabl Tools/Cross Select Mode; Tools/Cross Probe), Bkinagka ECO Generation. Beikimounts
omuio Push Component Designator Changes to Annotation File. O6parnas cuHXpOHH3AIHS.
Komanma Design/Update Schematic. Knomka Execute Changes. Yo0emuthcsi, 4YTO Ha
AIIEKTPUYECKOM CXeMe TMO3UIMOHHOE 00o3HaueHne Mukpocxembl Ul m3amenwiocs Ha DDI. 2.
CuHXpoHU3aLUs MEKTPUUECKON CXEMBI U NIeYaTHOM Iu1aTel. CKONUPOBATh B CBOIO pabouyro Nanky
npoekT X:\Program Files\Altium Designer 6\Examples\References Designs\Ethernet Nanoboard
Add-On\. KonupoBanue TpeOyeTcsi, 4TOOBI CITy4aiftHO HE TIOBPEAUTh UCXOIHbIC (paiiiibl. 3arpy3uTh
npoekt PHY.PrjPCB. OrtkpeiTh 1Ba [JOKyMEHTa, BXoasmpe B mpoekr: - physchdoc —
anekTpuueckas cxema; - phy.pcbdoc — mevatHas rmara. a) mpsMas CUHXpoHH3amms. Ha
ANEKTPUYECKON cXeMe HaWTH MU yaanuTh KoHaeHcatop C3. YcTaHOBUTH MOPSAOK CJEIOBaHUS

CornacoBaHa Ha noprane Ne 17846 32



NO3UIMOHHBIX 0003HaueHuid DPU «cBepxy BHU3, ciieBa HampaBo». Komanma Tools/Annotate
Schematic. Order of Processing = Down Then Across. [IpunyauTensHO pacCTaBUTh MO3UIMOHHBIC
o6o3HaueHus mo HoBomy mpasmiry. Komanna Tools/Force All Schematic. IIpsimast cuaxpoHu3ammsi.
Komanma Design/Update PCB. Kunonka Execute Changes. YoeauTbcs, 4To Ha TEYaTHOM IuiaTe
MPOU3OLUIM HW3MEHEHMS: yaaléH KoHaeHcatop C3; MO-HOBOMY pacCTaBIE€HbI MO3WIIMOHHBIC
ob6o3Hauenus. lluknmuueckoe mnpumenenne komannabl Edit/Undo; Edit/Redo. 6) obOpatHas
cunxponusanua. Ha nedarHoi muare Haith Mukpocxemy Ul. IlpucBouTh MUKpOCXEeME HOBOE
no3unnonHoe obo3Hadenue DDI1. COpocuth om0 BHECEHUS HM3MEHEHHH udepe3 Annotation-
daitn. Komanma Pro-ject/Project Options. Bknagka ECO Generation. Beikimounts omrmio Push
Component Designator Changes to Annotation File. OoOparnas cunxponmsanus. Komanna
Design/Update Schematic. Knonka Execute Changes. YoeauThcs, 4TO Ha 3JEKTPUUYECKON CXeMe
MO3UIMOHHOE 0003HaueHne MukpocxeMbl Ul mamennnock Ha DDI. 3. HasnaueHue mocagodHbIx
mecT snementam. CkomupoBath B CBOIO pabouyro manky mpoekt X:\Program Files\Altium
Designer 6\Examples\References Designs\Videomultiplexer\. KomupoBanue tpeOyeTcs, 4TOOBI
CIy4alHO HE TOBpEIUTh ucxoaHbie (aitpl. 3arpy3uth npoekt PCB VideoMux.PrjPCB. OTkpeiTh
TpHU JIOKYMEHTa, Bxojsiue B mpoekt: - PCB_DecoderA.schdoc — anekrpudeckas cxema KaHaia A;
- PCB_DecoderA.schdoc — osnekrpuueckas cxema kanaiga B; - VideoMuxBoard.pcbdoc —
nedaTHas riara. Tpebyercs 3aMEeHUTH Tomoyiornueckoe mocagouHoe mecto QC49/SMD st aByx
KBapIleBbIx pe3oHaropoB X1 u X2 Ha Tonmonorudeckoe nocamouHoe mecto MCCTD. Kgapuesbie
pesonaropel X1 u X2 Haxo#saTcs B JJEKTPUUYECKUX CcXemax KaHala A W KaHama B,
COOTBETCTBEHHO. Tomonoruyeckue MmocajoyHble MECTa HAaXOMATCSA B MOJKIIOUEHHON K MPOEKTY
oubmmoreke PCB_ Footprints.PcbLib. B penakrope meyaTHbIX IUIaT yHAJWUTh BCE IE€YATHBIC
npoogauku. Komanaa Tools/Un-Route/All. Ynanute Bce momurons! (dkpanHbie ciion). Komanna
Tools/Polygon Pours/Shelve 86 Polygons. HaiiTu u BBIIENHUTH TOMOJOTHYECKOE I10CATOYHOE
MecTo KBapieBoro pesonaropa X1. Illemdok mpaBoi kiaBuied MblmM, BeIOOp myHkTa Find
Similar Objects. B nuanoroBom okne B cTpoke Footprint BeiOpare Same. Knomka Apply.
VY6enutbes B npaBuibHOCTH BhIOOpa. Knonka OK. B manenn PCB Inspector B ctpoke Footprint
«BpPYUYHYIO» Hamucarh Ha3BaHHE HOBOTO TOMOJOrHMuYeckoro nocaaounoro mecra MCCTD, nocine
yero Haxkath Ha Enter. 3akpbiTh manens. CHATh BbiAeneHne. C momoirsio koMauabl Tools/Cross
Select Mode mpoBepuTh B3aUMHOE COOTBETCTBUE KBapILIEBBIX PE30HATOPOB Ha CXEME U Ha Ijare.
4. IlpocMoTp 1 OOHOBJIEHHE CBSI3EH MEXIY AJIEMEHTAMHU CXEeMbI U TieyaTHOU miarbl. CKOMMpoBaTh
B CBOIO pabouyo manky mpoekt X:\Program Files\Altium Designer 6\Examples\Signal
Integrity\Differential Pair\. Konuposanue TpeOyeTcst, 4TOObI CIy4ailHO HE MOBPEAUTH MCXOIHBIC
¢aiinel. 3arpy3uts mnpoekr DifferentialPair.PrjPCB. OtkpeiTh Ba JOKYMEHTa, BXOIAIIAE B
npoekrt: - DifferentialPair.schdoc — snexrpuueckas cxema; - DifferentialPair.pcbdoc — newarnas
mara. TpeOyetcst 3amennuTh ABa pe3uctopa R3 m R7 na aBa xonaencaropa émkocthio 100 nd.
VYcnoBHble Tpaduueckue 0003HaUEHUsI KOHACHCATOPOB U MX TOMOJIOTHYECKHE MOCaJ0YHbIE MECTa
HaXOJATCS B cTaHaapTHOM 6ubnnoreke Miscellaneous Devices.IntLib. B penakrope cxem Haiitu u
ynanuth nBa pesuctopa R3 m R7. B manenn Libraries moaxmounts OuOmmorteky X:\Altium
Designer\Library\Miscellancous Devices.IntLib. B yka3anHo# OHOIHOTEKE HAWTH KOHICHCATOP
Cap Semi u pa3MecTHTh JiBa 3K3EMILUIIPAa HA MECTe OBIBIIMX PE3UCTOPOB. YKa3aTh MO3ULIMOHHBIE
ob0o3Hauenuss Cl m C2. IlomcoeaMHUTH KOHTAKThl KOHJEHCATOPOB K JIByM TOPH30OHTAJIbHBIM
NpOBOAHMKAM. B penaktope meuyaTHbIX IJIaT HAWTH M yIAJUTh TOMOJOTMYECKUE IMOCAIOYHBIE
Mecta pesuctopoB R3 m R7. C momompro xomannbl Place/Component HaiiTm B OMOIHOTEKE
Miscellaneous Devices.IntLib Tomomornueckoe mocagounoe mecto C1206 mist koHAEHcaropa.
Vkazare mno3unuoHHoe oOo3HaueHue Cl. Pa3smecTuths ABa 3K3eMIUISIpa TOMOJIOTHYECKOTO
NIOCAJOYHOTO MeCTa KOHJEHCAaTopa COIIACHO pPHCYHKa, mpuBenéHHoro Hmxke. C MOMOIIBIO
koMmaHabl Project/Component Links BwemomHuTE B3auMocBsI3b YI'O M 1MOCamOYHBIX MECT.
Bbienuts B 1I€BOM U CpeHEM CITUCKE MO3UIIMOHHBIE 0003HadeHus1 C1 1 HaXkaTh Ha KHOTIKY > JIJIst
NepeMEeIEeHUs] B MPaBblil COUCOK. AHAJIOTMYHO CTPYIMIHUPOBATh MO3UIMOHHBIE 0003HadeHust C2.
Knonka Perform Update. B penmakrtope cXeM BBIIOIHUTh TPSAMYI0 CHHXPOHH3AIHIO
Design/Update. B auanoroBom okHe Haxarh Ha kHOnKy Execute Changes. Ecnu B pemakTtope
MIEYaTHBIX TUIAT MO-TIPEKHEMY OCTAJIOCh 3€JEHOE BBIJIEICHUE, TO ClenyeT pa3BepHyTh Ha 1800
TOTIOJIOTMYECKHE TOCa0uHble MecTa KoHaeHcaTopoB. C momombio koMaHasl Tools/Cross Select
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Mode mpoBepuTh B3aMMHOE COOTBETCTBHE KOHJEHCATOPOB HA CXeME W Ha Iuiare. 5. DJIeMEHTHI
kommytaimu. B cpeme  SolidWorks paspabortare cemeicTBO  TpEXMEpPHBIX — Mojenel
koMMmyTanmoHHbIX JieniectkoB (COCT 16840-78). CemeilcTBO JENECTKOB BBIOJHUTh Kak
koH(purypupyemyro aetanb SolidWorks ¢ ucronp3zoBanreM TabIuIbl mapaMeTpoB. BHemHuil Buja
JIeTIeCTKa W OTPEEISIONINe TeOMETPUIECKIE pa3Mephl MPEICTaBIeHbBl Ha pUCYHKe. Pa3zpaboTky
noaxmounts kak PCB3D monens k coorBeTcTByomemMy YI'O. 6. OCOOEHHOCTH TOMOJIOIMYECKUX
MIPOCKTOB C WCIIOJIb30BAaHUEM MHOTOBBIBOIHBIX IaHapHbIXx DOPU. s cipaBku. Fanout (daHayT)
— KOPOTKHUI OTPE30K MPOBOIHUKA C MEPEXOAHBIM OTBEPCTHEM Ha KOHIIE, MPEeJIHA3HAYCHHBIN I
YIPOILEHUSI aBTOMaTHYECKOM TPaCCUPOBKH KOMIIOHEHTOB C IJIAHAPHBIMU BbIBOAAMH. AHAJIOTHYEH
TepMuHy  stringer  (ctpunrep). OOBMHO TporpaMMa  aBTOMAaTHUECKOH  TPaCCHUPOBKHU
CaMOCTOSITEJIbBHO TEHEpUpPYeT CTPUHIephbl MJsi BCEX IUIAHAPHBIX KOHTAKTHBIX IUIOMIAIOK Ha
HAYyaJIbHBIX JTalax TPAcCHPOBKM, a IOCIE €€ 3aBepLICHHs YaaiseT JUIIHUE TepPEeXOIHbIe
orBepctusi. CKommMpoBaTh B CBOIO pabouyro manky mpoekt X:\Program Files\Altium Designer
6\Examples\PCB Auto-Routing\. KomupoBanue TpeOyercs, 4ToOBI CydyailHO HE TMOBPEAUTH
ucxonnele (aitnpl. 3arpy3uth npoekt PCB Auto-Routing. PrjPCB. OTKpbITh TOKYMEHT, BXOASIITHI
B mpoekT BOARD 3.PcbDoc. 3ameTum, 4TO Ha Me4aTHOH IUIaTe BCE MHUKPOCXEMBI C TUIAHAPHBIMU
BbIBoZaMH. TpeOyeTcs co3AaTh CTPUHTEPHl B PYYHOM U B aBTOMATHYECKOM pEXHUME, a 3aTeM
NPOBECTH TPACCUPOBKY IEYaTHOM IuiaThl. HaliTu M BBIIEIUTH MHUKPOCXEMY C MO3HIIMOHHBIM
o6o3nauenneM U4. [l{emyok mpaBoil KJIaBUIICH MBIIIN U BHIOOP B KOHTEKCTHOM MeHI0 Component
Actions/Fanout Component. B aumamoroBom okue Fanout Options ocTaBuTh Bce omuuu 0e3
u3MeHenus. Mccnenosars nmomy4yeHHbIN pesynbTaT. C momonibio koManasl Design/Rules n3menutsb
NpaBuiIa MPOEKTUPOBAHUS B OTHOIICHWM TEHEpAIllMM CTPUHTEPOB. B jepeBe NMpoeKTUpOBaHUS
cineBa BbIOpaTh Routing, 3atem Fanout Control, 3atem Fanout Default. B mnpaBoii uactu
JrasioroBoro okHa B rpymnmne Fanout Options m3mMenuTs HacTpoiiku: Fanout Style = Inline Rows;
Fanout Direction = In Only. Knonka Apply, 3arem kHonka OK. HaliTu 1 BBIIETUTE MUKPOCXEMY C
no3UlIMOHHBIM 0003HaueHneM Ul1(. M3 KOHTEKCTHOro MeHI0 MpuUMeHuTh kKoMmaHay Component
Actions/Fanout Component. HMccnenoBare MONYy4YeHHBIH pe3ynbTaT, CPaBHUTH C MPEAbLAYIIEH
MHUKpocxeMoi. CHOBa M3MEHHTH MPaBUiIa MPOSKTUPOBAHUS B OTHOLICHUH T€HEPALIUU CTPUHTEPOB.
B rpymne Fanout Options ycranosuts: - Fanout Style = Staggered Rows; - Fanout Direction = Out
Only. HaiiTu 1 BbLIETUTH MUKPOCXEMY C MO3ULMOHHBIM 0003HaueHueM U94. M3 koHTEKCTHOro
MeHI0 TpuMeHuTh koManay Component Actions/Fanout Component. MccnenoBarh momydeHHbIN
pe3yNbTat, CPAaBHUTH C MPEIBIIYIIMMHA MUKPOCXEMaMU. AHAJIOTHYHO MOKHO MCCIIEAOBATh IPYyrue
KOMOMHAIMK HacTpoek B rpynmne Fanout Options W uX pe3ylbTaTHBHOCTh B OTHOIICHUU
TeHEpaluyd CTPUHTEPOB. YCTAaHOBHTH IEPBOHAYAIBHBIC HACTPONKM TEHEpaIlid CTPUHTEPOB B
rpymnmne Fanout Options: Fanout Style = Auto; Fanout Direction = Alternating In and Out;
Direction From Pad = Away From Center; Via Placement Mode = Centered Between Pads. C
nomolisio kKoman el Auto Route/Fanout/All BBIIOTHUTE aBTOMAaTUYECKYIO T€HEPALMIO CTPUHIEPOB
I Bcex ocrtaBmmxcs MukpocxemM. C momomipto kKomaHael Auto Route/All BBITONTHHUTH
ABTOMATHUYECKYI0 TPACCHPOBKY I€YaTHOM IJarhl (MpoLecC ATUTEIbHBIN, 3aHUMAaeT HECKOJIBKO
MHUHYT). YOEIOWTBCS, UTO TIIOCIIE 3aBEPUICHHUS aBTOMATHYECKOW TPACCUPOBKH HEKOTOpHIC
cTpuHrepbl ucyesnu. 7. Paspaborka mepennnx maneneir POC. B cpene SolidWorks BeimonHuth
nepenHioo naHenb POC, npeacTaBieHHy0 HUKE B TpEX NMpoekuuid. MaTtepuan nepeaHei naHeinu
— amoMuHHUEBBIH cmmaB AMi. ®usuueckue napaMeTpbl 3TOr0 CIUIaBa BHECTH B PEIAaKTOP
matepuanoB SolidWorks, a 3arem Ha3zHauuTh 11 pa3pabarbiBaeMoi neTanu. MapKupoBarhb
Haamucu kpackoit UM, uépueni TY 29-02-859-78, mpudrtom 5 — Ip. 3 TOCT 26.020 — 80.
Cnoco6 Hanecenus Haanuceit B cpene SolidWorks pa3zpaboraTs caMOCTOATENBHO.

3.6 Jxk3aMeHalIOHHbIE BONIPOCHI

ABTomaru3upoBaHHOe npoekTupoBaHue (All), kKak TEXHOJOrHs MPOEKTHO-KOHCTPYKTOPCKOM
nesitenbHOocTH. Llenu AIL. Onpenenenue nonsitust CAIIP. Knaccuduxauust CAIIP. 3anaun, pemaemblie Ha
ocHoBe Kiaccuukanuu. Knaccupukanuonnsie npusHaku u rpynmsl CAIIP. O6mas xapakrepucTHka
mporecca aBTOMAaTU3MPOBAaHHOIO MpoektupoBaHua. CTpykTypa Iporecca aBTOMAaTU3MPOBAHHOIO
NPOEKTHUPOBAaHUS, €ro  MNPUHUUMNHMAJIbHbIE  CBOWCTBA -  HEPApPXUYHOCTb,  HUTEPALMOHHOCTB,
anbTepHaTUBHOCTh. PyHKIMOHaNbHBIE cocTapistomue CAIIP - mpoektupyronye u oOcayKUBarolIne
noacuctemsl. Buzsl obecrieuenust CAIIP. T'opuzoHTanbHble U BepTHUKaJIbHbIE cUucTeMHble cBs3u B CAIIP.
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CucreMHBI MOAXOJ K aBTOMAaTHU3allMM MPOEKTHO-KOHCTPYKTOpcKux paboT. Cesa3p CAIIP ¢ cuctemamu
aBTOMarTU3anuu Apyrux BuAoB. MHrerpuposannbie (komriuiekcHbie) CAIIP. ACHU, CAIIP wuznenwii,
ACTIIII, ACY TII, ACKHO. Hx xapaxkrepuctuku. CAIIP m ux Mecto cpeau ApPyrux CHUCTEM.
PaznoBunnoctu CAIIP. Bugsl obecnieuenus CAIIP. Ilpumepsr CAIIP. CAE/CAD/CAM - cuctemsl.
OYHKIUM M XapaKTEpUCTUKU. OJeKTpoHHas (O6e30ymaxkHasi) ¢(opMa BBElEHHS KOHCTPYKTOPCKO-
TexHojornueckoi gokymeHtamuu. CALS — texnomoruu MHGOpMAIMOHHON MOAJEPKKU KU3HEHHOTO
nukiia maemnii POC. Texandeckoe obecnieuenne CAIIP. Ananu3 TpeGoBaHUN K KOMIUIEKCY TEXHUYECKHUX
cpenctB (KTC). Crpykrypa texamueckoro obecmedenust CAIIP. Texnuueckue cpernctsa. MalinmHHbBIE
HOCHUTENU HMH(OpMalLMU, BUJbl KAaHAJIOB CBSI3U, CPEJCTBA BBIUMCIUTEIbHOW TeXHUKU. [IoHSATHS KIMeHT-
cepBepa, (ailn-cepBepa, cepBepa 0a3 JaHHBIX, CepBepa MPHIOKEHUH, KOMMYTAIlMOHHOTO cepBepa,
crienranu3upoBaHHoro cepsepa. CnernumanuzupoBanubie KTC CAIIP - aBromarn3upoBaHHBIE paboune
mecta. Kommbrorepusie cetu B CAIIP. ObGecnedenus 6e30macHOCTH MH(POPMAIIMOHHBIX TEXHOJIOTHI
npoektupoBanusi POC. VYcrpoiictBa BbiBojga TeKcTOBOM gokymeHtanuu B CAIIP - mewararomiue
yerporictBa (ITY). YerpoiictBa BbiBoga rpadudeckoit unpopmanuu B CAIIP - rpadomocrpoutenu u
KoopauHaTorpadsl BEKTOPHOTO THMA. YCTpoilicTBa BbIBoma Tpaduueckoir wmHbopmaruun B CAIIP -
rpadonocTpouTenn U KOOpAMHATOTpadbl pPAcTPOBOrO THIA. YCTPOHCTBA BBOAa rpaduueckoit
nnpopmaruu B CAIIP - komuposiukn rpadudeckoit napopmanuu. Knaccudukarms. [lorpedurtenpckue
XapakTepucTUku. YcrpoiictBa 3D-npororunuposanus (3D-npuntepsl) B CAIIP POC. ®ynkunoHanbHas
cxema CAIIP Ha ypoBHe mporpamMmMHOro, HH(GOPMAIMOHHOTO U JIMHIBUCTHYECKOTO obecnieuenusi. Cocras
nporpammuoro obecnieuenusi CAIIP. CocraB MH(OPMAIMOHHOTO ¥ JIMHI'BUCTUYECKOTO OOECTIeYeHUs
CAIIP. TumnoBbie mnpomecchl mnpoektupoBanuss B CAIIP moaAroToBUTEIbHOr0, OCHOBHOTO U
3aKmrouuTeNIbHOTO dTanoB. CocraB u cTpykrypa cucteM PCAD wm Altium Designer. Opranusamus
OTIepaIlMOHHOM cpenbl B rpaduueckux penakropax cucreM PCAD u Altium Designer. Anroputm paboThl
c CAIIP cxemorexnuka POC. Anroputm pabotsl ¢ CAIIP konctpykropa POC. Anroputm paboThl ¢
CAIIP texnomnora POC. ®dopmar si3bika TEKCTOBOTO OMUCAHMS JIEKTpUYECKOM cxeMbl B cuctemax PCAD
u Altium Designer. Ctpykrypa 6ubnmoreunoro onucanusi Y1'O xkommnonenTa B cucremax PCAD u Altium
Designer. Ctpykrypa Oubanoreunoro onucanus KTO komnonenra B cucremax PCAD u Altium Designer.
Pabora ¢ OuGmmoreunbiMu KommoHeHTamMu B cuctemMax PCAD m Altium Designer. O0mue cBeacHws,
nopsnok pabotel. CTpykTypa omucaHusi koHcTpyktuBa B cuctemMax PCAD u Altium Designer.
ABTOomMarmdeckas mpomenaypa pasMemnieHuss B cuctemax PCAD wm Altium Designer. IIpouenypsr
pa3MelieHus] U yIydlieHus: paMenieHus: komrnoHeHToB Ha [II1. Py4ynas u mHTepakTUBHAs TpacCHpOBKa
coequaennii B cuctemax PCAD wum Altium Designer. ABromarmdeckas Ipolenypa TpPAaCCHPOBKH B
cucremax PCAD u Altium Designer.

3.7 Temsl 1200paTOPHBIX PadoT

— Brmonaenune yeptexeit komnoneHToB POC B Solid Works (koHTpOnsHOE 3a1aHKE)

— Cocrapnenne Texnuueckoro 3amanus (T3) Ha aBTOMaTH3MPOBAHHOE MPOEKTHPOBAHUE OJIOKA
POC

— KomnonoBka u pa3pabotka obmiero Buia KoHCTpyKiuu POC

— Tlpoexruposanue nuneBoit manenu POC B SolidWorks

— TlpoexrupoBanue Hecymiei koncTpykiuu POC B SolidWorks

— 3HAKOMCTBO C CUCTEMOIl aBTOMaTU3UPOBAHHOTO MTPOEKTUPOBAHUS NIEUATHBIX I1JIaT

— Opranuzanus 1 Benerne oudmorexk PO

— Co3pnanue yciaoBHBIX Tpaduaeckux o6o3nadeHuit (YI'O) anekrpopaanosieMeHTOB

— TIpoekTupoBaHHE MEKTPUUECKUX CXEM

— Jleranu B SolidWorks

— Co6opku B SolidWorks

— Ueprexu B SolidWorks

— PucoBanue TpéxmepHbix 3ckn30B B SolidWorks

— Maccussl anemenToB B SolidWorks

— Hcnonp30BaHKE CTaHIAPTHBIX KPETIEKHBIX KoMIOHEHTOB B Solid Works

— PaszpaboTka mocagouHbIX MECT Ha MEYaTHOM I1aTe JIsi MOHTa)Ka KOHCTPYKTHBHBIX 3JIEMEHTOB

— TloaroroBka komnoHeHTOB POC 1151 KypcoBOii paboThI

— JlnanoroBoe pa3MelieHue IMEKTPOPATUOIIEMEHTOB Ha TICUATHOM TUIaTe
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Py4nast u mHTEpaKTUBHAS TPACCUPOBKH MPOBOTHUKOB MIEYATHBIX IJIAT

ABTOMarn4eckas TpaCcCHUPOBKaA IIPOBOJHUKOB IICYATHLIX ITJIAT

OO0ecneuenue KauecTna, HaAEKHOCTH U onTuMu3aus POC

W3ydeHnue cpeiacTB aBTOMATU3UPOBAHHOTO OGMOPMIICHHSI KOHCTPYKTOPCKO-TEXHOJIOTUYECKOU
JTIOKYMEHTAITIH

3.8 Bonpochl 1u(pepeHIUpPOBAHHOIO 3a4éTa

HazoBute u oxapakrepusyiTe OCHOBHBIE ATanbl npoektuposanus POC 1o cymecTBy peniaemMbIx
3aga4. YTO TOHMMAaeTCs TOJ ONTHMAaJbHBIM CHHTE30M YCTpoicTBa? KakoBbl MNperMyIlecTBa
KOMIIBIOTEpHOTO MojenupoBanua? Ha3oBuTe M oxapakrepusyilTe JBa MOAXOAa K MPOEKTUPOBAHUIO
PaMO’IEKTPOHHBIX YCTpPOMCTB. IlepeunciuTe OCHOBHBIE 3Tambl MoAeaupoBaHus. [laiite mnoHATHE
MaTeMaTu4ecKoil Mofenu oO0bekTa M MozenupoBaHMsA. Kakue THIBI MaTeMaTHYeCKUX U (U3UUECKHUX
Mozenel Bol 3HaeTe? OXapaKTepu3yuTe polib aIrOPUTMHUYECKUX MTPOIIECCOB B MPOLIECCE MOJAETUPOBAHMUS.
Kakue crmocoObl CTpyKTYpHOTO MoaenupoBaHus Bbl 3Haere? [IpuBeaure HMX CpaBHUTEIBHYIO
xapakrepucTuky. [IpuBeaure oOuryro cxemy mpoliecca CTPYKTYpHOTO MpoekTupoBaHus. Kakue Tursl
3a/a4 pelalTca IMpU CTPYKTypHOM MojenupoBanun? IlpusBenute npumepsl. M3noxkuTe CyIIHOCTH
(GYHKIIMOHATBHOTO MOJEIMPOBAHUS M IEPEUUCINTEe OCHOBHBIE JOMYyIIEHUS NpHU (YHKIHOHATIHLHOM
mozenupoBanud. B kakmx mnakerax CAIIP Bo3MoxHO ¢yHKIMOHaNBbHOE MonenupoBanue? Yro
MOHUMAETCA IO/ CXeMOTEXHHYeCKUM MojenupoBanueM? COBOKYIMHOCTh KaKMX ypaBHEHUH oOpazyer
MaTeMaTH4YeCcKyIo Moziesib 00bekTa? IlepeurciuTe OCHOBHBIC MTPOIETyphl (POPMHUPOBAHUS MAKPOMOJETICH.
N3006pa3ure 00001MIEHHYIO TUTIOBYIO CTPYKTYpY Makpomosnenu. Pacckaxure o ¢opmax mpencraBieHHs
MaKpOMOJZIEJIEl B MporpaMMax CXEMOTEXHMYECKOro mpoekTupoBaHus. HazoBute nenu pacuéra
CTaTMYeCKUX pexumoB. [lepeunciure M oOXapakTepu3yWTe OCHOBHBIE METOIbl MOJAEIUPOBAHUS
CTaTUYECKUX pEkuMoB. Kakue MeToipl MOAEIMpOBaHUS IOJeH BaM H3BECTHBI? UTO Takoe ueneBas
¢bynknua? IlpuBenure mpuMepsbl MeleBbIX (QyHKOHK. YTO MOHWMaeTcs oA MapaMeTpUdYeCKO
ontummzanueii? [IpuBenute kiaccuuKauio 3a1a4 napaMeTpUIecKO ONTUMHU3AIHH.

3.9 Tembl KypCcOBBIX IPOEKTOB (pPadoT)

Ha cepsepe xommbrotepHoii cetu kadenpslr KUIIP umeercs Gomee 150 TeM MHIUBUIYaIBHBIX
3aJaHul JIJIs1 KypCOBO# paOOThI (IEKTPOHHBIC ONMMCAHUS CXEM DJIEKTPUYECKHUX MpUHIUNHAIbHBIX POC),
KOTOpBIE €XKETOJHO TMOMOJHAITCA U Moauduuupytoorcs. I[Ipm BbeiOOpe Tembl KypcoBOil paboOThI
PEKOMEHYeTCsI pyKOBOJICTBOBATHCS CIEIYIOIINM: — TeMa KypcOBOM paboThl TOHKHA OBITh aKTyaJbHOH,
TO €CTh 3aTparuBaTh MPOOJIEMbl, BaXKHbBIE ISl MIPAKTHUYECKOM NESTEIbHOCTH B HACTOSIIEEe BpeMs; — HE
cleqyeT BbIOMpaTb TEMY, CMBICI KOTOPOM CTYIEHTY HE IIOHATEH, WIM €CIM IpenojaraeMas
TPYIOEMKOCTh €€ PacKpBITUSI BBI3BIBAET COMHEHHUS B CBOMUX CHJIaX; — cJelyeT u30erarh MIHUPOKHX
(GOpMYIHPOBOK TEMBI, TaK KaK 3TO MOXKET CJeJaTh 3aBeplIcHHE paboThl HEBO3MOXHBIM, IIOTOMY YTO
BpeMsl Ha €€ BBIMIOJHEHHE U €€ pa3Mepbl OTPaHUUCHBI, — HYXKHO YOEAUTHCS, YTO AJISi PACKPBITUS TEMBI
paboThl UMEIOTCS HEOOXOIMMBbIE MaTepuabl, JJISl YEro CIEAYET BBINOJIHUTH IPEIBAPUTEIbHBIA aHAIN3
JTUTEPaTypbl U IPYruX HHHOPMAITMOHHBIX UCTOUHUKOB 110 TEME PaOOTHI.

4 MeToanuyecKkue MaTepHaJIbl
s obecrieyenust mporecca 0OydyeHHs M pelleHus 3ajad oOydeHHsl MCIIOIb3YIOTCS CIeqyIolIHe
MaTepua’bl:
— METOJMYECKHE Marepuajbl, ONpEeAesAIoIUe MPOLEAYpbl OLICHWBAaHUS 3HAHUN, YMEHU,
HaBBIKOB M (MJIM) OMbITa JEATEIBHOCTH, XapaKTEpPU3YIOIIMX JTanbl (OPMUPOBAHMS KOMIIETEHIIUH,
coracHo 1. 12 paboueil mporpaMMsl.

4.1. OcHOoBHasI JIUTEpaTypa

1. HudopmanmioHHBIE TEXHOJIOTHHM MPOEKTHPOBAHUS PATUOIICKTPOHHBIX CPEACTB: yueo.
nocobue ais ctya. Beicul. yueb. 3aBenenuit / F0.JI. Mypomues, [1.10. Mypomues, U.B. Tiopun u np. —
M.: NU3natenbckuit ieHTp «Axagaemus», 2010. - 384 ¢. (manuune B Oubanoreke TYCVYP - 8 7k3.)

2. Kyapssues, E.M. OcHOBBI aBTOMaTH3UPOBAHHOTO MPOEKTUPOBaHMs: yueOHUK 11t By30B / E.
M. KynpsiBues. - M.: Akagemus, 2011. - 304 c. (Hanuuue B 6ubnnorexke TYCVYP - 10 3k3.)

3. Pa3paboTka TeXHHUYECKOTO 3aJaHHU U TEXHUUECKUX MPEJIOKEHUN Ha mpoektupoBanue POC:
YyebHoe mocobue K KypCOBOMY W IUIUIOMHOMY mnpoektupoBanuto / Koopun 0. I1. - 2016. 83 c.
[DnexTpoHHBIi pecypc] - Pesxxum noctyna: https://edu.tusur.ru/publications/6567, cBOOOIHBIA.
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4.2. lonoHUTEIbHAS IUTEPATypa

1. WudopmaimoHHbIE TEXHOJOTHU NPOEKTUPOBAHUS PAAHOIICKTPOHHBIX CPEACTB: YueOHOE
mocobue K KypcoBOMYy M IUILIOMHOMY TipoektupoBanuio / Koopun 0. I1. - 2016. 74 c. [DneKTpoHHBII
pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/6566, cBOOOIHBIA.

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

3. Cremenko, B.b. P-CAD. TexHonorus mpoeKTUPOBaHMsI MEUATHBIX IUIAT: YUueOHOE Mmocooue
s By3oB / B. b. Cremenxo. - CII6.: BXB-IlerepOypr, 2005. - 711 c. (nanuuue B Oubnuoreke TYCVYP -
20 9K3.)

4. Pazpabotka u odopmieHHE KOHCTPYKTOPCKOM JOKYMEHTAIlMH  PaJHOAIEKTPOHHOMN
anmmaparypbl: CrnpaBounuk / 3.T. PomansrueBa, A.K. MBanoBa, A.C. KymukoB u ap.; Ilox pen. D.T.
PomanbrueBoii. — M.; Paino u cBsa3b, 1989. — 448 c. (Hanuuue B oudmmuorexke TYCVYP - 21 9k3.)

5. Pazesur B.JI., [loranos 10.B., Kypymmun A.A. IIpoektupoBanne CBY ycTpoiCTB C TOMOIIBIO
Microwave Office. — M.: Conon-IIpecc, 2003. - 496 c. (Hanuuue B 6udnoreke TYCYP - 14 3k3.)

6. OCHOBBI TNPOEKTUPOBAHUS IIICKTPOHHBIX CpeAcTB: YueOHoe mocodue / KozmoB B. T,
YepubimeB A. A., Koopun 1O. II. - 2012. 149 c. [DnekrtponHnsiii pecypc] - Pexxum gocryma:
https://edu.tusur.ru/publications/2783, cBOOOTHBIN.

4.3. Obs13aTesibHbIE Y4eOHO-MeTOAUYECKUE MOCOOH s

1. OcHOBBI KOMITBIOTEPHOTO MPOESKTUPOBAHUS U MOJCIUPOBAHHS PATHOAIEKTPOHHBIX CPEACTB:
YueOHO-MeTOAMYECKOE TMMOcOoOMe [JIsi CTYAEHTOB TMpPU BBINOJIHEHUU 3aJaHUi 1O TMpaKTUKE W
naboparopueiM paboram / Tucnenko B. U. - 2016. 23 c. [DnexTpoHHbIi pecypc] - Pexxum moctyma:
https://edu.tusur.ru/publications/6547, cBOOOTHBIN.

2. OCHOBBI KOMIIBIOTEPHOTO MPOEKTHPOBAHUS U MOJCIHUPOBAHUS PATUONIEKTPOHHBIX CPE/ICTB:
VYyebHo-meToanyeckoe mocodue / Kpaceko A. C. - 2012. 64 c. [DnexkTpoHHBIN pecypc] - Pexum goctyna:
https://edu.tusur.ru/publications/1030, cBOOGOHBIHA.

3. HMHdopmannoHHbIE TEXHOIOTUM MPOCKTHUPOBAHUS PATUOIIEKTPOHHBIX CPEICTB: YueOHOe
mocodue K KypcoBoMy U quIuioMHOMY TipoektupoBannto / Koopun 1O. I1. - 2016. - 74 ¢. [DneKTpOHHBIHI
pecype] - Pexxum nocrymna: https://edu.tusur.ru/publications/6566, cBOOOTHBIN.

4. ABTOMaTH3MpOBAaHHOE IPOECKTHUPOBAHME PAAMONIIEKTPOHHBIX CpEACTB: MeTtoauueckue
yKazaHus 1Mo camoctosaTesbHol padote / Koopun 1O. I1. - 2017. 23 c. [DnexkTpoHHbIi pecypc] - Pexxum
nocryma: https://edu.tusur.ru/publications/6621, cBOOOIHBIA.

5. HMHdopmannoHHBIE  TEXHOJIOTMH  MPOEKTHPOBAHMS  PAAUOIIEKTPOHHBIX  CPEJCTB:
Meroanueckre yka3aHus 10 KypcOBOMY U AUIIOMHOMY nipoekTupoBanuto / Koopun 0. I1. - 2012. 140 c.
[DnexTrponHsIi pecypc] - Pexum nocryna: https://edu.tusur.ru/publications/2615, cBOOOTHBIN.

6. Altium Designer. SolidWorks. Yacte 1. Pa3pabGorka snementHoil 06a3pl: COOpHHK
MPaKTUYECKUX 3aJlaHUi TI0 MPOEKTUPOBaHMIO TedyaTHbIX y3710B POC / O3épkun JI. B. - 2012. 66 c.
[DnexTpoHHbIif pecypc] - Pesxkxum noctyna: https://edu.tusur.ru/publications/1556, cBOOOHBEIIA.

7. Altium Designer. SolidWorks. Yacte 2. CxemorexHudeckoe mnpoektupoBanue: COOpHHUK
MPAaKTUYECKUX 3aJaHUi 10 MPOEKTHPOBaHWIO mevaTHbX y310B POC / Os3épkun . B. - 2012. 50 c.
[DnexTpoHHbIi pecypc] - Pesxxum noctyna: https://edu.tusur.ru/publications/1554, cBoO60aHBI.

8. Altium Designer. SolidWorks. Yacte 3. Tomonmormueckoe mnpoekrupoBanue: COOpHHK
MPaKTUYECKUX 3aJaHUi TI0 MPOEKTUPOBaHMIO TedyaTHbIX y3710B POC / Ozépkun JI. B. - 2012. 95 c.
[DnexTponHsIil pecypc] - Pexum goctyna: https://edu.tusur.ru/publications/1558, cBOOOAHBIN.

9. 3HaKOMCTBO C CHUCTEMOW aBTOMATHU3UPOBAHHOTO MpoekThpoBaHus meyarHeix miar P-CAD:
MeTtoauveckue ykasaHusi K JiaboparopHoi pabore mo nucumiuinHe «HGoOpMalMoHHbIE TEXHOIOTUU
npoektupoBanuss POC» / Kobpun 1O. II. - 2012. 28 c. [DnexTpoHHbIl pecypc] - Pexxum mgocrtyma:
https://edu.tusur.ru/publications/2614, cBOOOTHBIA.

10. Opranuzanus u BeaeHue 6ubnuorek pagunouieMeHToB B P-CAD: Metonuueckue yka3aHus K
naboparopHoil pabore mo nucuuiuinHe «HpopmanoHHble TexHoIOrMu npoektupoBanus POCy» /
Ko6pun 0. II. - 2012. 31 c. [OnekrpoHHslii pecypc] - Pexum  gocryma:
https://edu.tusur.ru/publications/2612, cBOOOTHBIIA.

11. Co3nanue ycnoBHBIX Tpaduueckux o0o3HaueHuil paguosiemenToB B P-CAD: Meronuueckue
yKazaHus K JaboparopHoil pabore mo muctuiuinHe «MHPOPMAMOHHBIE TEXHOJIOTHH MPOSKTHPOBAHUS
POC» / Kobpun O. II. - 2012. 60 c. [DnektpoHHblii pecypc] - Pexum pgocryma:
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https://edu.tusur.ru/publications/2611, cBOOOHBIH.

12. Pa3paGoTka nocaJouHbIX MECT AJIi MOHTa)Ka KOHCTPYKTUBHBIX 3JIEMEHTOB Ha ME€YaTHOH Iiare
B P-CAD: Metoanueckue ykazaHus K JiaboparopHoi pabore mo mucuuruimae «HubopmarmonHbie
texHonoruu npoektuposanust POCy» / Kobpun 10O. I1. - 2012. 83 c. [Onekrponusiii pecypc] - Pexum
noctyna: https://edu.tusur.ru/publications/2610, cBOOOTHBIIA.

13. ®opmupoBanue kommnoHeHTOB POC ¢ momomipto gucrieryepa Oubmmorex P-CAD Library
Executive: Metoguveckne ykazaHus K JabopatopHoil pabore mo aucturummae «HHbopmarmonHbie
texHonoruu npoektuposanust POCy» / Koopun 1O. I1. - 2012. 35 c. [Onekrponusiii pecypc] - Pexum
noctyna: https://edu.tusur.ru/publications/2609, cBoGOHBIA.

14. Co3gaHue DNEKTpUUYECKUX cxeM rpadpuueckum  pempakropom P-CAD  Schematic:
Metonuyeckue yka3zaHusi K jaboparopHoil pabore mo aucuuruinHe «HQOpMaoHHBIE TEXHOJIOTHU
npoektupoBanus POC» / Kobopun HO. I1. - 2012. 46 c. [DnekrpoHHbId pecypc] - Pexxum mocrtyma:
https://edu.tusur.ru/publications/2608, cBOOOTHBIH.

15. JluanoroBoe pasmelieHue siekrpopaanoiemMeHToB B P-CAD: Meronuueckue yka3zaHusl K
nabopatopHoii pabore mo guctuiuimHe «MHGOPMaIMOHHBIE TEXHOJIOTHU TMpoekTupoBanus POCy» /
Kobpun 1O. II. - 2012. 48 c¢. [DOnekrpoHHelii  pecypc] - Pexum  jmocryma:
https://edu.tusur.ru/publications/2607, cBOOOTHBIH.

16. Pyynas ¥ WUWHTEpaKkTHBHAs TPAacCHUPOBKM TPOBOIHUKOB rmedaTHbIXx 1ar B P-CAD:
Metonuueckue yka3zaHusi K jaboparopHoil pabore mo aucuuruinHe «HQOpMaMOHHBIE TEXHOJIOTHH
npoektupoBanuss POC» / Kobopun 1O. I1. - 2012. 51 c. [DmekrpoHHbIi pecypc] - Pexxum pmocryma:
https://edu.tusur.ru/publications/2606, cBOOOTHBIH.

17. ABromMaTtnueckas TpacCHpOBKa NpPOBOAHMKOB nedaTHbix miaT B P-CAD: Meronnueckue
yKa3zaHus K jgaboparopHoil pabote mo aucuuruinHe «HpopManMoHHbIE TEXHOJOTHH MPOEKTHPOBAHUS
POC» / Kobpun IO. II. - 2012. 36 c. [DnexrpoHHbIi pecypc] - Pexum pocryma:
https://edu.tusur.ru/publications/2605, cBOOOTHBIH.

18. OcHOBBI SProHOMHUKHM W JU3aliHA PAJMOIIEKTPOHHBIX CPEACTB OBITOBOTO Ha3HAYCHUS:
VYuebnoe nocobue / KonmakoB A. K. - 2012. 200 c. [OnekrponHbIii pecypc] - Pexxum pocryma:
https://edu.tusur.ru/publications/1112, cBOOOIHBEIA.

19. Pacu€r TONmIMHBI BIAro3allUTHBIX MOKpBITHH netaneit POC: Metonuueckoe mocobue aiis
BBINTOJTHEHH nipakTudeckoro 3anstus / KongakoB A. K. - 2012. 11 c. [DnexrponHbIit pecypc] - Pexxum
nocryma: https://edu.tusur.ru/publications/1040, cBOOOIHBIA.

20. Pacu€r coOcTBeHHOH 4YacTOThl mTedarHoro y3na POC: Mertoamueckoe mocodue st
BBINOJHEHU NpakThueckoro 3aHatus / KonnakoB A. K. - 2012. 4 c. [OnexkrponHslii pecypc] - Pexxum
nocryma: https://edu.tusur.ru/publications/1043, cBOOOIHEIA.

21. Beibop u pacuér cuctembl amopTuzauuu Onoka POC: Meroauueckoe mnocoOue s
BBINOJIHEHU npakTudeckoro 3anatus / KonnmakoB A. K. - 2012. 11 c. [DOnexrponHslil pecype] - Pexum
nocryma: https://edu.tusur.ru/publications/1045, cBo6OAHBII.

22. Pacuér TtemoBoro pexuma Onmoka PDOC: Mertoawueckoe TOCOOWE IS BBIOJHECHUS
npaktrueckoro 3anstus / KommakoB A. K. - 2012. 8 c. [Dnekrponnsiii pecypc] - Pexxum nocryma:
https://edu.tusur.ru/publications/1044, cBOOOTHBIA.

23. OmnpeneneHue maccorabapUTHBIX IOKa3areneld KoHCTpykuuu Onoka POC: Mertoauueckoe
rmocobwue 1Jis BRITTOIHeHHsI TipakTrHaeckoro 3ausaTus / Konmakos A. K. - 2012. 6 c¢. [DnexTpoHHBIN pecypc]
- Pexxum noctyna: https://edu.tusur.ru/publications/1046, cBOGOAHBIA.

24. XyooXeCTBEHHO — KOHCTPYKTOpCKas pa3paboTka JIMIEBON MaHeIu pPaguodIeKTPOHHOTO
ycTpoiicTBa: MeTonndeckoe mocoOue Mo BEIMOTHEHHIO npakTryeckoro 3ausatus / Kongakos A. K. - 20009.
19 c. [DnexTponnblii pecypc] - Pesxxum moctyma: https://edu.tusur.ru/publications/1175, cBOOOIHBIIA.

25. OcHOBBI AM3aiiHa W KOMITO3UITMH B TeXHUKE: YueOHoe nmocoodme / Konmakos A. K. - 2012. 97
c. [DnexrpoHnHsIil pecypc] - Pexxum gocryna: https://edu.tusur.ru/publications/1270, cBOOOIHBIA.

26. Marepuaisl A pac4€ToB cucteMbl amoptuzaiun POC: YueOHo-MeToarnueckoe mocooue Iis
CTYIEHTOB HampaBieHus «KoHCTpynpoBaHUE U TEXHOJIOTHSI JIEKTPOHHBIX cpeAcTB» / UepHbliieB A. A. -
2014. 33 c. [DnexTpoHHbIH pecype] - Pesxxum gocrtyma: https://edu.tusur.ru/publications/3927, cBOOOTHBI.

4.4. Ba3bl JaHHBIX, HHPOPMAIMOHHO CIIPABOYHbIE H MOUCKOBBIE CHCTEMBI
1. https://www.yandex.ru/ - 3To mouckoBasi HHpOpMaIMOHHas cucTeMa B MHTepHeTe ¢ yuéToM
pycckoii MOp(HOJIOTHU M BO3MOXKHOCTBIO PETHOHAIBHOTO YTOUHEHHUS.
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2. https://www.google.ru/ - 310 mepBas TO MOMYIAPHOCTH KPYIHEWIIAs MYJIbTHI3bIYHAS
nouckoBasi cuctema MutepHera, npunHauiexamas kopnopamuu Google Inc., 3anumaromias 6onee 60 %
MHPOBOT'O PbIHKA.

3. Hayunas onexrponnas Oubnmumoreka eLIBRARY.RU — xkpynHeiimmii poccuiickuit
WH(POPMAIMOHHBIA TIOpTal B OOJACTH HAyKH, TEXHOJIOTUH, MEIUIMHBI W OOpa30BaHMUs, COMEpIKAIIUI
pedeparbl u monHble TeKCThl Oomee 18 MuH HayuHblx crared u myOnukanmid.  URL:
http://elibrary.ru/defaultx.asp? (moctym cBoOOIHBI).

4. DnexrpoHHas Oubnnoreka «Jlaup» Pecypc BkitouaeT B ceOsi EKTPOHHbIE BEPCUH KHUT I10
MaTremaruke, (U3uKe, WHKECHEPHBIM HayKaM, SKOHOMHKE M MEHEIKMEHTY, MpaBy U IOPUCHPYICHIIUU.
URL: http://e.lanbook.com/ (mocTym cBOOOIHBIIA).

5. CHIPINFO - xpymHe#mmii cripaBOYHHUK IO MUMIIOPTHBIM U OTEUECTBEHHBIM JJICKTPOHHBIM
KoMIlIOHeHTaMm, u pamuoaeransMm. [B HWurtepuere] 2016 r. URL: http://www.chipinfo.ru/ (moctyn
CBOOOTHBIN).

6. '"Ilmaran" — >7IeKTpOHHbIE KOMIIOHEHTHl M M3MepUTeNbHas TexHuka. [B Mutepuere] 2016 r.
URL: http://www.platan.ru/ (1ocTy1 CBOOOTHBII).

7. "lIpomaneKkTpoHMKA" — MOCTaBKM 3JIEKTPOHHBIX KOMIIOHEHTOB. [B MHTrepnere] 2016 r. URL:
http://www.promelec.ru/ (mocTyn cBOOOTHBIH).

8. http://www.promelec.ru/ (moctym cBOOOIHBII).
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