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

«TOMCKHWM TOCYJAPCTBEHHBIN YHUBEPCUTET CUCTEM
VITPABJIEHWA 1 PAIIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPX/IAIO
IIpopekTop no yueGHOI pabote
II. E. Tposin
«__» 2017 .

PABOYAS ITPOI'PAMMA YUYEBHOM JUCLIUTTJIMHBI
ABTOMaTH3UPOBaHHOE NMpoeKkTHpoBanue PIC

VYpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajaBpuar

Hanpagnenue noarorosku (cneunanbHocTh): 11.03.03 KoncTpyupoBanue U TeXHOJIOTH S 3J1€KTPOHHBIX
CpeacTB

Hampasnennocts (nmpoduis): [IpoekTHpOBaHHE U TEXHOJIOTUSI PAAH03JIEKTPOHHBIX CPEJACTB

®opma 0OyueHHs: OUHAsA

®akynbreT: PK®, PannokoHcTpyKTOPCKUi GaKkyabTeT

Kagenpa: KUIIP, Kadeapa koHCTpyHpoBaHUS M NPOM3BOACTBA PAaAN0ANNIAPATYPHI

Kypc: 4

Cewmectp: 7, 8

VYyeonsii 1an Habopa 2016 roga

Pacrnipenenenue pabouero BpeMeHu

Ne Buzpl yueOHOI AeSITETBHOCTH 7 cemecTp 8 cemectp Bcero EnuHnne:
1 |Jlexmuu 12 10 22 4acoB
JlaGopatopHbie paboThI 72 20 92 4acoB
3 | KoHTpomnb caMocToATeIbHOM paboThI 5 S) 4acoB
(KypcoBoii mpoeKT / KypcoBasi paboTa)
4 | Bcero ayTuTOPHBIX 3aHSTHIHA 84 35 119 4acoB
5 | CamocTosTenbHas pabora 24 37 61 4acoB
6 | Bcero (6e3 sx3amena) 108 72 180 4acoB
7 | TlogroroBka m cada SK3aMeHa 36 36 4acoB
8 | OOmras TpynoEéMKOCTh 108 108 216 4acoB
3.0 3.0 6.0 3.E

HuddepennrpoBanHsblii 3a4€T: 7 cemecTp
OK3ameH: 8 ceMecTp
Kypcosas pabora (mpoekr): 8 cemectp

Tomck 2017
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PilCC.\l()TpCH&l 158 ()ﬂ()(’)pCHLl Ha 3aC€IaHuun Kil(t)ﬁ;{pbl
npotokon Ne 5 ot « 30 » 8 2017 1|
JIUCT COITIACOBAHUI

Pabouass mporpamma coctaBieHa C Y4€ToM TpeOoBaHMH (eaepasbHOrO rocyIapCTBEHHOIO
oOpa3oBareibHOro craHpapra Bbiciiero oOpasoBanus (PI'OC BO) mo HampaBieHHIO MNOATOTOBKH
(cermanbHocTr) 11.03.03 KoHCTpyHpOBaHUE U TEXHOIOTHS AIIEKTPOHHBIX CPEACTB, YTBEPKAEHHOTO 12
HOs10ps 2015 rona, paccMoTpeHa U yTBep KIeHa Ha 3aceanuu kadeapsl «3» HosiOps 2016 rona, mpoTOKoa
Ne 6/2016.

Pa3paborumk:

norneHT kadenpsr KUTIP xadenpa
KUIIP 1O. I1. Kobpun

3aBeayromuii ooecnieunBaronieit kad.
KUITP B. M. Kapaban

Pabouast mporpaMma corsnacoBaHa ¢ (GaxkyIbTeTOM, IPOPUINPYIOIIEH 1 BITyCKaromeil kadenpamu
HaIrpaBJICHUs MTOJITOTOBKH (CIEIMAILHOCTH).

Jexan PKO . B. O3épkun

3aBeyloMii BeITycKaromei kad.

KUIIP B. M. Kapaban
OKCIepTBI:

IIpodeccop kadenpsr KUITP E. B. Macanos

Homuent xadenpsr KUTTP A. A. YepHbimés




1. lesiu v 3a7a494 U CUUITIMHBI

1.1. Hean v cuMnInHbI
dopmupoBaHUEe  TPOPECCHOHAIBHBIX  KOMIICTCHIMH,  CBS3aHHBIX C  HCIIOJIb30BAaHHEM
TEOPETUYCCKUX 3HAHWA W TPAKTUYCCKUX HABBIKOB BIAJCHHS COBPEMEHHBIMU HH(POPMAIIMOHHBIMH

TCXHOJOTUAMHU (I/IT) B obnactu ABTOMATU3UPOBAHHOI'O IMPOCKTHUPOBAHUSA W TCXHOJOTIMH IIPOHU3BOJACTBA
POC

1.2. 3agaun JUCHUILINHBI

— o00oOmeHune u ynIyOJeHHE TEOPETHYECKUX U TMPAKTUYECKUX 3HAHUW B  00JIAcTU
MH($OPMAILMOHHBIX TEXHOJIOTUN poekTupoBanus POC

— H3y4YCHHE TMPHUHILMUIOB CHUCTEMHOTO IMOAXOJa K aBTOMaru3auuu npoektupoBaHusi PIC,
MO3BOJISIOMINX 00ecednBaTh 3PPEKTUBHOCTH M KAUE€CTBO MTPOCKTUPYEMOH anmaparypbl

— OCBOCHHE MPHUHIUIIOB (OpMUPOBAHUS HHGPOPMAIIMOHHBIX MOJENECH BIHMSHUS BHEIIHUX U
BHYTPEHHUX J1eCTa0MIH3UPYIOMIHX (hakTopoB, AeicTBytommx Ha POC B TeueHHe KM3HEHHOTO IUKJIA, C
LIETBI0 apTYMEHTHPOBAHHOTO aBTOMATHU3UPOBAHHOTO MPOEKTUPOBAHUS WX KOHCTPYKITUH

— (opmupoBaHre y CTYICHTOB NPAKTUYECKUX HABBHIKOB BEJCHUS aABTOMATHU3MPOBAHHOIO
npoektupoBanuss POC Ha OCHOBE TPOTPECCHUBHBIX TEXHUYECKUX W MPOrPAMMHBIX CpPEACTB C
WCIIOJIb30BAaHUEM COBPEMEHHOM 3JIEMEHTHOM 0a3bl

—  OBJAJICHME METOAaMH aBTOMAaTH3UPOBAaHHOW pa3pabOTKH KOHCTPYKTOPCKO-TEXHOJIOTMYECKON
JTOKyMEHTaIuu ¢ npuMeHenuem cranaaproB ECK/I u npyroit coBpeMeHHONH HOPMAaTUBHO-TEXHUYECKON U
CIIPAaBOYHOM TOKYMEHTALUU

2. MecTo mucuuiuiaiabl B cTpykrype OITIOII

Juciunnuza «ABToMarusupoBaHHoe npoektuposanue POC» (b1.b.19) otHocurcs k Onoky 1
(6a30Bas 4acTh).

[peamecTBylOMMMH ~ AUCHUIUIMHAME,  (OPMUPYIOIIMMH  Ha4daJlbHBIE 3HAHUS, SBISIOTCS
cliefyloliue AUCUUIUIMHBL VH)KeHepHass M KOMIbIOTepHas TIpaduka, Marepuaasl U KOMIIOHEHTHI
AJIEKTPOHHBIX cpescTB, OCHOBBI KOHCTPYHUPOBAHUS 3JIEKTPOHHBIX CpeAcTB, OCHOBBI PaAHO3NEKTPOHUKH,
IIpombinuleHHBIN nM3aiiH paguosnekTpoHHoW anmnaparypsl, CAIIP u Ttexnomorms CBY ycrpolicTs,
CXxeMOTEeXHHUKAa KOMIIBIOTEPHBIX TEXHOJOTUA W MHUKPOIMPOILIECCOPHBIE YCTpoiicTBa, TeopeTnueckue
OCHOBBI 3JIEKTPOTEXHUKH, TernaoMaccooOMEH B pajMO3IeKTPOHHBIX cpenacTtax 1, TemimomaccooOMeH B
PaZAMOANIEKTPOHHBIX CpeACTBax 2, YNpaBlIeHUE KauyeCTBOM 3JIEKTPOHHBIX CPeACTB, PUIUKO-XUMHUECKHUE
OCHOBBI TEXHOJIOTMH DJIEKTPOHHBIX cpencts, dusnueckre OCHOBBI MHUKPO- W HaHOXJIEKTPOHHKH,
DJeKTpoMarHuTHasi COBMECTUMOCTb.

3. TpeOoBanus Kk pe3yJbTaTaM OCBOCHHSI JUCHUIIIMHBI

[Ipouecc n3ydeHus: AUCHUILIMHBI HAIIPaBieH Ha (POPMUPOBAHUE CIETYIOIINX KOMIETCHIINMN:

— TIK-7 cmnocoGHOCTRIO pa3pabarhiBaTh TMPOEKTHYID M TEXHUYECKYI JOKYMEHTAIHIO,
o OpMIIATH 3aKOHUEHHBIE MPOEKTHO-KOHCTPYKTOPCKHE PaOOTHI;

— TIK-8 roTOBHOCTBIO OCYHIIECTBIIATH KOHTPOJb COOTBETCTBHUS pa3padaThIBA€MbIX MPOEKTOB U
TEXHUYECKOU JOKYMCHTAIlMKM CTaHAapTaM, TCXHUUYCCKUM YCJIOBUSAM W JOPYI'UM HOPMATHBHBIM
JOKYMEHTaM;

B pe3ynbprare uzyyeHust AUCUUILUIUHBI CTYICHT JIOJKEH:

— 3HATh OCHOBBI aBTOMATH3AIMH MPOEKTHO-KOHCTPYKTOPCKOHM NEATENTbHOCTH, MaTeMaTHYeCKUe
MO CIN 00BLEKTOB MMPOCKTUPOBAHUA, MCTOAbl PCHICHUA IMPOCKTHBIX 3ada4 MCTOAbI 3alllHUTbLI POC or
pa3HOO0Opa3HbIX BHEUIHUX M BHYTPEHHHUX JeCTaOMIM3UPYIOMIMX (aKTOPOB (KIMMaTHUYECKUX, TETJIOBBIX,
MEXaHWYECKUX U JIp.) MPU UX 3KCIUTyaTal[il, TPAHCIOPTUPOBAHUM U XPAHEHUU KOHCTPYKTHBHBIE MEpPHI
MOBBILIEHUST HAIE&KHOCTH HIMpokoro kiacca POC mpu ecTaOMIM3UpYIOUIMX BO3ACHCTBUSAX METOAbI
MaTeMaTU4CCKOro MOACINPOBAHUS IJICKTPUUCCKUX, TCIIJIOBBIX U MEXaHNYCCKUX IMPOLECCOB B POC

— yMeThb NPOEKTHPOBATh C TMOMOIIHI0 KOMITBIOTEpAa KOHCTPYKIMH AHAJIOTOBBIX M IU(PPOBBIX
YCTPOICTB Ha OCHOBE NaHHBIX 00 MX (PYHKUHMOHAIHHOM Ha3HAYCHHUH, DJIEKTPUUECKHX MapaMeTpax H
YCIOBUAX  OKCILTyaTallMM  HMCIIOJIB30BaTb MATCMATHYCCKUC MOACIM W MCTOAbLI I  PCHICHUA
npodeccuoHaNbHBIX 33]]a4 aBTOMATU3UPOBAHHON pa3pabOTKU KOHCTPYKIIMI U TEXHOJOTHI AIIEKTPOHHBIX
CpCACTB MPECACTABIIATL TCXHUYCCKHUEC PCHICHUA C HWCIIOJIBb30BAHUCM CpPCACTB KOMHI:IOTGpHOﬁ rpa(bm(n u
reOMETPUUYECKOro MOAEIUPOBaHUs ucnosnb3oBatk crtanaaptel ECKJl wu  apyryio HOpMaTWBHO-
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TEXHUYECKYI0 JOKYMEHTAllMI0 B TPOEKTHOW JESATEJIBHOCTH pa3padarbiBaTh KOHCTPYKTOPCKO-
TEXHOJIOTMUYECKYIO TOKYMEHTAIMIO C TIOMOLIbI0 HH(POPMALIMOHHBIX TEXHOIOTUH , TPUMEHATh MaIlIUHHbIE
METO/IbI pacyéTa IapamMeTpoB JIEMEHTOB U YCTPOUCTB;

— BJaJeTh COBPEMEHHBIMHU alNapaTHBIMH M IMPOrPaMMHBIMH CPEACTBAMM aBTOMAaTH3aLUU
pa3pabOTKM KOHCTPYKLUMI M TEXHOJIOTUH IPOU3BOACTBA AIEKTPOHHBIX CPEICTB COBPEMEHHBIMU
IIPOrPaMMHBIMU CPEICTBAMMU ITIOATOTOBKH KOHCTPYKTOPCKO-TEXHOJIOTHUECKON JOKYMEHTAUU

4. O0beM TUCHUIUIMHBI U BU/bI Y4eOHOI padoThl
OO0mast TpyaZo€MKOCTh TUCIUIUIMHBI cOCTaBisieT 6.0 3au€THBIX COUHHIBI M TPEICTABICHA B
Tabimue 4.1.
Tabnunua 4.1 — Tpyno€MKOCTh TUCIUIUIUHBI

Bunel yueOHoit nestenbHOCTH Bcero gacos CemecTtpbl
7 ceMecTp 8 cemectp

AyauTopHbIe 3aHATHS (BCEro) 119 84 35
Jlexmun 22 12 10
JlaboparopHbie pabOTHI 92 72 20
KonTponb camocrosaTenbHOM paboThl (KypcoBOii 5 5
MPOEKT / KypcoBasi pabora)
CamocrosiTepHas padora (Bcero) 61 24 37
OdopmieHre 0TIETOB 110 JTAOOPATOPHBIM 53 19 34
paboram
[TpopaboTka TEKIIMOHHOTO MaTepHraa 8 5 3
Bcero (0e3 ax3amena) 180 108 72
IToaroroBka u ciaya dK3aMeHa 36 36
OO6mas Tpyno€MKOCTh 4 216 108 108
3auérable EauHumet 6.0 3.0 3.0

5. Conep:kanue TUCUMILIHHBI

5.1. Pa3nesnsl AucHUIUIMHEBI 1 BUALI 3aHATHI
Paznensl qUCIMITITUHBL U BUIBI 3aHATUHN NpUBEAeHBI B Tabmuie 5.1.
Tabmuia 5.1 — Pasmens! IUCHAIIINHGEL U BUIBLI 3aHATHI

o 8 g
_ [&]
= o < = N
- i, 5., ¢ 8§ it
= gg | gE& = =i 25
Ha3zBaHus pa3aenoB TUCIUILITUHBI 2 g8 53 2 o 9 £ 5
= &2 S & 8 5 0 =
3 S 2 | 238 &2
> © Z
= S < iS)
7 cemecTp
1 Beenenue 2 0 1 0 [K-7
2 OCHOBHBIE MPUHITUTIBI U METOAOJIOTUS 4 0 1 0 5 IIK-7, IIK-8
npumenenus UT npu npoekTupoBaHun
POC
3 UT nHa pa3nuuHbIX 3Tanax 2 4 2 0 8 [1K-7, TIK-8
npoekrtupoBanus POC
4 ABTOMAaTH3MPOBAHHOE ITPOCKTUPOBAHUE 2 42 5 0 49 |TIK-7, IIK-8
KOHCTPYKIIUN U TEXHOJOTUICCKUX
nporneccoB POC
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5 UT npoexTupoBaHus aeranei u cOopok 2 26 15 0 43 | IIK-7,IIK-8
koHCcTpyKuuii POC ¢ momonisro CAITP
Hroro 3a cemectp 12 72 24 0 108
8 cemecTp
6 [IpoexTupoBaHHE MEUATHBIX y3JIOB C 4 8 31 5 43 |IIK-7, TIK-8
nomouisro UT
7 ObecrieueHHE KaueCcTBa, HAJIEKHOCTH B 4 4 2 10 | IIK-7,IIK-8
onrumMmuzanusa POC
8 OdopmieHrne KOHCTPYKTOPCKOM 2 8 4 14 | TIK-7, [IK-8
JoKkymeHTanuu ¢ nomouisto CAIIP
9 Kypcosas pabota 0 0 0 0
Htoro 3a cemectp 10 20 37 72
Htoro 22 92 61 180
5.2. Coneprxanue pa3iejioB JTUCUUIIMHBI (M0 JEKIMIM)
ConeprxkaHue pasaenoB TUCIUILIAH (TI0 JIEKIUSIM) IPUBEICHO B TaduIiie 5.2.
Tabnuma 5.2 - CopepxaHue pa3faesioB TUCIUILIAH (TI0 JEKIUSIM)
3 z g
2 i
Conepsxanue pasieaoB TUCIUTUINHEI 10 = > O
HasBanus pasnenos Aep pasit et 2 &5
JEKIUSAM o) S B
=S 8 =
al Q2
= S
7 cemectp
1 Breaenue Coneprkanue U 3a/1a4M Kypca, 2 [K-7
PEKOMEHAINHU T10 €TO U3YYEHHUIO.
HNudopmanuonnsie Texuonoruu (UT) B
npodeccruoHaIbHON ACSITENbHOCTH
UHXeHepa-rpoekTuposiuka POC.
TepMuHBI U TOHATHUS, UCTIOIb3yEMbIE ITPU
UT npoextupoBanuu POC
Hroro
2 OCHOBHbBIE IPUHLIUIIBI U Opranu3zanus npoexkruposanus POC ¢ 4 IK-7,
Metoaonorust npuMmenenus UT npu nomMomso UT. CucTeMHEBIA TOAXO0O K [1K-8
npoekruposanuu POC npoextuposanuto POC ¢
MCIOJIb30BaHNEM MH(DOPMAIIMOHHBIX
texnosnoruit. Uadopmarmonnsie CALS—
texHonoruu nogaepxku POC Ha Bcex
dTamnax Xu3HeHHoro ukia. Craauu
pa3paboTKu KOHCTPYKTOPCKOU
JOKYMEHTAIIMH [IPH MPOCKTHPOBAHUH C
nomoiso UT
Hroro
3 UT na pa3nuyHbIX 3Tanax Knaccudukanms 3a1au npoeKTUPOBAHUS, 2 [1K-7,
npoekruposanus POC ux (popmanuzanus. MaremaTudeckue I1K-8
monenu (MM) POC. Dransl pa3BuTus u
KpaTKasi XapaKTepUCTHKA COBPEMEHHOTO
cocrosinus CAIIP pannosneKTpoHHBIX
CPEICTB, CHCTEM U KOMILICKCOB.
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KoMrinekcHbIe HHTEIIIEKTYaTbHBIE
(naTerpupoBanubie) CAIIP.
CneunanuzupoBanusie CAIIP mis
CO3JIaHHSI CXEM JJICKTPHUECKUX
MPUHIUITAATIEHBIX, MOICTTUPOBAHUS MX
paboThI, IPOSKTHPOBAHUS TTEYATHBIX
TUIaT, pa3MemeHUs IUPPOBOA
AIIEKTPUYECKOI CXEMBI B YCTPOMCTBAX
TUIMC. IlepcneKTUBbI pa3BUTHS
ABTOMAaTH3UPOBAHHOTO MTPOEKTHPOBAHUSI.

Uroro

4 ABTOMaTU3MPOBAHHOE
MIPOEKTUPOBAHUE KOHCTPYKIIUHN U
TEXHOJIOTUYECKHUX TporeccoB POC

Pons UT B poniecce coznanus POC.
YpOBHU POECKTUPOBAHUSA — CHCTEMHBIH,
(YHKIIMOHATIBHBIA, KOHCTPYKTOPCKHUH,
TEXHOJIOTHUYECKUH. TUIIOBBIE TPOCKTHBIE
Mpoueayphl Tpu TpoekTupoBanuu POC.
O000mEHHAs METOJUKA TPOESKTUPOBAHUS
POC ¢ npumenenuem UT.
WNudpopmanmonHas Mojieb IPOeKTa, 0a3bl
nannbix (BJ1), cuctemsl yripaBiaeHuUs
6a3amu nansbeix (CYB]),
pacnpenenénnsie bJI. CpaBHUTENBHBII
0030p OCHOBHBIX XapaKTEPHUCTUK
Pa3TUYHBIX TUTIOB COBPEMEHHBIX
TEXHUYECKUX cpeacTB. KoHnenuus
aBTOMAaTU3MPOBAHHOTO PabOYero Mecta
(APM) npoekruposuiuka POC Ha 6aze
[1K. 3agauu ynpaBieHus U ONTUMHU3AIINH,
METO/bI UX PEIICHUS.

Hrtoro

I1K-7

5 UT npoextupoBaHus AeTalel U
co6opok koHcTpyknuit POC ¢
nomoipsio CAITP

OcCHOBHBIEC MPUHIIUIIBI CO3aHUS ICKU30B
Y TBEPJIOTEIBHBIX MOJICTICH ieTaneil u
coopok POC. Ocobennoctu
MIPOCKTUPOBAHMS JINTHIX, BHITOYEHHBIX
JIeTalick B AeTaaeH U3 JIUCTOBOrO
MeTtasuia. Co3anue YepTeken 1eraie u
cOopok. MeToanka NpoeKTUPOBaHUS
AJIEKTPOHHBIX OJIOKOB C UCIIOJIb30BaHUEM
CAIIP Solid Works. IIpoexktupoBanmue
ANIEKTPOXKTYTOB. TeroBsie U
AJEKTPOMArHUTHBIE pacyEThl. CBs3b C
apyrumu CAITP. OcobenHnocTu
TPEXMEPHOTO MPOEKTUPOBAHUS y3JIOB U
neraneit POC B CAITP Komnac u
HNuBepTop.

Hrtoro

IK-7,
I1K-8

Hroro 3a cemectp

12

6 [IpoexTupoBaHNE MEUATHBIX Y3JIOB C
nomomso UT

8 cemectp

Oco0EeHHOCTH IPOSKTHUPOBAHUS
MEeYaTHBIX Y3JI0B ¢ momoibio UT.
Bo3MoxxHOCTH U 0COOEHHOCTH

IK-7,
I1K-8
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untepdeiicoB paznuunbsix CAITP.
MeTonrka MpOeKTUPOBAHUS MTEYATHBIX
y3710B B komriekcHbix CATIP P-CAD,
Altium Designer, OrCAD, DipTrace u ap.
Opranu3zanus 1 BeieHne OHOIHOTEeK
OPD. Co3nanue ycIoBHBIX rpaduueCcKuX
o6o3navyenuit OPD, ycranoska DPD Ha
MevaTHbIC TUIaThI U pa3paboTKa
nocanouHbix Mect OPO. Co3znanue
komnoHeHToB POC. Pa3paboTka cxem
AIEKTPUICCKUX MMPUHIUITHAIEHBIX.
HuanoroBoe pasmenienue IP3.
Jnanorosasi u aBTOMaTH4YeCKast
TPacCUpPOBKa MPOBOITHUKOB MEYATHBIX
mwiat. Casb ¢ qpyrumu CAIIP.

Hrtoro

7 O0ecrieueHEe KauecTBa,
HanéxHoctdu U ontuMusanusg POC

Kommnexkc TPuUAHA, (moacuctemsl
«ACOHUKA-T») nis MonenupoBaHUs Ha
IIK cTanMoHapHBIX U HECTAIMOHAPHBIX
TEIJIOBBIX MTPOLIECCOB, MPOTEKAOIINX B
koHCTpyKIusix POC (cToeunsie
KOHCTPYKIIUU, OJIOKH C PETYASIPHON U
HEPETYISIPHOIN CTPYKTYpaMH, IeYaTHbIC
Y3761, QYHKIIMOHATIbHBIE STYEHKH,
Mukpocoopkn). Kommieke ACOHUKA-K
JUTsL yIIpaBJIeHUs HaAEKHOCTBIO U3EINI
Ha paHHUX dTarax MPOCKTUPOBAHUS,
M3TOTOBJICHUS, IKCIUTyaTallui U
YTWIM3ALNN. YHUBEPCAJIbHAS
MpOrpaMMHasi CHCTEMA KOHEYHO-
anemeHTHoro ananuza ANSYS nis
peuIeHus TMHEHHBIX U HEJTMHEHHBIX
CTallMOHAPHBIX ¥ HECTAIMOHAPHBIX
MIPOCTPAHCTBEHHBIX 3a/1a4 MEXaHUKHU
KOHCTPYKIIUM, 3a/1a4 TeTUIONEPEaadn 1
TEII000MeHa, NEKTPOAUHAMUKH

Hroro

IK-7,
I1K-8

8 OdopmiteHrEe KOHCTPYKTOPCKOM
nokymeHTaruu ¢ nomorisio CAIIP

Oco0eHHOCTH aBTOMAaTU3UPOBAHHOTO
oopMIiTeHNsT KOHCTPYKTOPCKOM
nokymeHtauu POC B COOTBETCTBUM C
ECK/]

Hrtoro

2

I1K-7,
I1K-8

Hroro 3a cemectp

10

Hroro

22

5.3. Pa3nesibl AUCHMILVIMHBI U MEKIAUCHUIIJIMHAPHBIE CBA3M € 00eceYnBAOIMMHM (TIpeabl 1y IIMMH)

H o0ecrneunBaeMbIMHU (l'lOC.]'le)_IleH.lI/IMI/I) JAUCHUMIIJIMHAMU

Paznenpl MUCHUTIIMHBI U MEKIUCIUTIMHAPHBIC CBSA3H C O0CCIEYMBAIOMIUMU (MIPEABITYIIIUMHE) 1

o0ecreunBaeMbIMH (ITOCIETYIONUMU) TUCITUTUTMHAMY TIPEICTABICHBI B Ta0muIiie 5.3.
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Tabmuna 5.3 - Pazaensl AMCHUIUIMHBL M MEXKTUCIUITIMHAPHBIE CBS3H

Ne paznenoB faHHOM AMCHUILIMHBL, 1711 KOTOPBIX HEOOXOIMMO U3YYEeHHE
HanMeHOBaHUE AUCIUILIAH 00ecreynBaOIUX U 00eCTIeunBaeMbIX JUCIUIUINH

1 2 3 4 5 6 7 8 9

[IpenmecTByrome TUCIUTITMHBI

1 UnxenepHas u

+ + + + +
KOMITBIOTEpHAsI Tpaduka

2 Matepuanbl U KOMIOHEHTBI
JEKTPOHHBIX CPE/ICTB

3 OcHOBBI KOHCTPYHUPOBaHUS
AIIEKTPOHHBIX CPEICTB

4 OCHOBBI PaUO3JIEKTPOHUKH + + + + +

5 TlpoMbIIIEHHBIN AU3aiiH
PaguOdIIEKTPOHHON + + + + +
arnmaparypbl

6 CAIIP u texuonorus CBU
YCTPOMCTB

7 CXeMOTEeXHHKa
KOMITBIOTEPHBIX TEXHOJIOTHIA 1
MUKPOIIPOIIECCOPHBIE
YCTpOHCTBa

8 TeopeTnyeckre OCHOBBI
ANIEKTPOTEXHUKH

9 TertomaccooOMeEH B
PaZIOAIEKTPOHHBIX + +
cpenctrax 1

10 TeruiomaccooOMeH B
PaMOAIEKTPOHHBIX + + +
cpencTrax 2

11 Ynpasienue kauecTBOM
IEKTPOHHBIX CPEICTB

12 ®Ouznko-xuMu4YeCcKue
OCHOBBI TEXHOJIOTUH + + + +
3JIEKTPOHHBIX CPEICTB

13 ®uznyeckue 0CHOBEI
MUKPO- U HAHORJIEKTPOHUKHU

14 DnexTpomarHuTHas
COBMECTUMOCTh

+ +

5.4. CoorBeTcTBHE KOMINETEHIIU, GOPMUPYEMBIX NPU U3YYE€HUH TUCHUILINHDBI, U BUA0B 3aHATHH
CootBeTcTBHE KOMMETEHLUH, (HOPMHUPYEMBIX MPH U3YyYEHUHM AUCLMILIMHBI, U BHUAOB 3aHATHI
npeacTaBieHo B Tabmiuie 5.4
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Ta6muna 5.4 — CooTBETCTBHE KOMIIETEHIIMI M BUJIOB 3aHATH, (YOPMHUPYEMBIX MIPH U3YUECHUH

JUCIUILTAHBI
Bubl 3aHsTHIA
= 3 T 83 e
5 = g = =582% 5 =
q:) =t o' & 2 E > & £ 5 DopMbI KOHTPOJISI
s 5 2.2 Z 8T8 e ']
S = L§ 8, S S c & g &
= 5S 8 5
O o E @)
IK-7 + + + + KonTponbhas pabota,
Koncnekr caMomnoaroToBKy,
OTuét no nabopatopHoii
pabore, Onpoc Ha 3aHATHSAX,
3amuTa KypcoBbIX IPOEKTOB
(pabot), OTYET Mo KypcoBOM
pabore, TecT
I1K-8 + + + + KonTponphas pabora,
Koncnekr caMonoaroToBky,
Otuét no nabopatopHoii
pabore, Onpoc Ha 3aHATHSAX,
3amuTa KypcoBbIX IPOEKTOB
(pa6ot), OTYET Mo KypcoBOi
pabote, Tect
6. MHTepakTUBHBIE MeTOALI U GOPMBbI OPraHU3aLUH 00yYEeHUA
He npenycmorpeno PYII

7. JlabopaTopHbie padoThl
Haumenosanue nabopatopHbIx paboT npuBenaeHo B Tadbmaune 7.1.
Tabmuna 7. 1 — HaumeHoBaHue 1a00paTopHBIX padoT

3 z g
2 = g
2 g %
Ha3zBanus paznenos HanmenoBanue 1abopaTopHbIX paboT :§ a4 ‘é‘* OE
S e =
Y Q9
~ o
7 cemectp
3 UT Ha pa3nuuHbIX dTanax BelntosiHeHNE YyepTeKeld KOMIIOHEHTOB 4 [K-7,
npoektupoBanus POC POC B Solid Works (koHTpOipHOE I1K-8
3a/1aHHE)
Hroro
4 ABTOMAaTH3MPOBAHHOE Cocrasnenne TeXHUYECKOTO 3aJaHUI 8 TIK-7,
MPOEKTUPOBAaHUE KOHCTPYKLUN U (T3) na mpoexruposanue 61okxa POC [1K-8
TEXHONOrNeCKuX npoueccos POC KomnonoBka u pazpaboTka o01ero Buja 8
KoHCTpyKuuu POC
[IpoektupoBanue auneBoit naneau POC B 4
SolidWorks
IIpoexTupoBanue HeCylel KOHCTPYKIIUH 4
POC B SolidWorks
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3HAKOMCTBO C CHCTEMON
ABTOMATHU3UPOBAHHOTO TIPOCKTUPOBAHUS
EeYaTHBIX IUIAT

Opranuzanus u BezieHue oudmuorex PO

Co3nanue ycloBHBIX TpauuecKux
0003HAYCHNH NIEKTPOPATNOIIEMEHTOB
(YI'O)

HpOCKTI/IpOBaHI/Ie QJICKTPUUICCKUX CXEM

Hrtoro

42

5 UT npoextupoBaHus AeTajeid U
c6opok xoucTpykiui POC ¢
nomoupro CAITP

Jetamu B SolidWorks

Co6opku B SolidWorks

UYeprexu B SolidWorks

PucoBanue TpEXMEpHBIX ICKU30B B
SolidWorks

N B IDNDN

Maccussl 3i1eMeHTOB B SolidWorks

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

Pazpabotka kopmycoB POC u3 nuctoBoro
Mmetasuia B SolidWorks

Hcnonb30BaHue CTaHIAPTHBIX
KpenéXHbIX KOMITOHEHTOB B SolidWorks

Pa3zpaboTka rmocamouHbIX MECT Ha
MIEYATHOM TUIaTe ISl MOHTaXa
KOHCTPYKTUBHBIX 3JICMCHTOB

IToarorosxa kommnoueuToB POC mia
KypCOBOii paboThI

Hroro

26

[K-7,
[1K-8

Hroro 3a cemecTp

72

8 cemecTp

6 IIpoekTupoBaHUE MEYATHBIX Y3JIOB C
nomouisro UT

JnanoroBoe pa3MelieHne
AIEKTPOPATUOIIEMEHTOB HA II€YaTHOM
jiare

Py4nas u uHTEpaKTUBHASA TPACCHUPOBKH
IIPOBOJHUKOB II€YATHBIX I1J1aT

ABTOMaTHy4€eCKasi TpacCUpOBKa
IIPOBOJAHMKOB M€YATHBIX IIAT

HUtoro

[1K-7,
I1K-8

7 ObecnieueHNE KauecTna,
HanéXHOCTH U onTuMu3anust POC

OO0ecrieueHue KauecTBa, HaJIEKHOCTH B
ontumusanusg POC

Hroro

8 OdopmiteHrE KOHCTPYKTOPCKOM
nokymeHTaruu ¢ nomorisio CAIIP

W3yueHue cpeicTB aBTOMAaTH3UPOBAHHOTO
oopMIiTeHNST KOHCTPYKTOPCKO-
TEXHOJOTUYECKOM JTOKYMEHTAIIUH

Htoro
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HTtoro 3a cemectp 20
Hroro 92

8. IIpakTuyeckue 3aHATUA (CEMUHAPDI)
He npenycmorpeno PYII

9. CamocTosiTesibHasA padora
Bugsl camocTosTeIbHOM paboThI, TPYIOEMKOCT U (hOpMUpPYEMbIe KOMIIETCHIIUU MTPEICTaBICHBI B
Tabimne 9.1.
Tabmuna 9.1 - Buasl caMoCcTOsSTeNbHON pabOThl, TPYAOEMKOCTh M (hOpMUpPYEMble KOMIIETCHIIUU

v v =
= 2 E
2 53
Bu bl cCaMOCTOSITEIBHOM g . > O
Ha3Banus paznenos 5 &5 @opMBI KOHTPOJIS
paboTbI © =
S o =
a e 2
= S
7 cemecTp
1 Beenenue [TpopaboTka TEKHMOHHOTO 1 |IIK-7 Koncnekr
Marepuania caMonoarorosku, Ompoc
Hroro 1 Ha 3aHATHUAX
2 OcHoBHbIe TpUHIUIIEI U | [IpopaboTKa JIEKITMOHHOTO 1 TIK-7, Koncmoekr
METOI0JIOTUsI Marepuaa I1K-8 camonoarorosku, Omnpoc
npumenenus UT npu Hroro 1 Ha 3aHATHAX
npoektupoBanuu POC
3 UT Ha pa3nu4HbIX [TpopaboTka JIEKIIMOHHOTO 1 IIK-7, Koncnekr
JTanax MpoeKTUPOBaHUs | Marepuania I1K-8 CaMOTIOATOTOBKH,
P .. KonTponbHas T
aC Odopmiterre oT4ETOB 110 1 OO ponbHas pabo ajr
MPOC Ha 3aHATUAX, TecT
naboparopHbeIM paboTam p ’
Hroro 2
4 ABtomarusupoBaHHoe | [Ipopa0oTka JIeKIIHOHHOTO 1 [IIK-7, Koncnekr
MPOEKTHUPOBAHUE Marepuala ITK-8 camonoarotoBku, Ompoc
KOHCTPYKIIMIA U OdopMIIeHHE OTIETOR 110 1 Ha 63aH$ITI/ISIX, PquT 1o
TEXHOJIOTHYECKHUX 11aGOPATOPHBIM PAGOTaM naboparopHoii pabore,
npoueccoB POC Tect
Odopmienne 0T4ETOB 110 1
nabopaTtopHbeIM paboTam
Odopmiterne oT4ETOB 11O 1
1a0opaTopHBIM paboTam
Odopmienre 0T4ETOB 110 1
mabopaTopHBIM paboTam
UToro S
5 UT npoextupoBaHus [TpopaboTka ITEeKIMOHHOTO 1 [IIK-7, Koncnekr
nerajeil 1 cOOpoK Marepuala I1IK-8 camonoarotoBku, Ompoc
KOHCprKugI:IAx PH?)C c OdopmrTeHre OTIETOR 10 1 Ha 63aH;1TI/I;IX, vOquT o
MTOMOIIIBIO 11aGOPATOPHBIM PaGOTaM naboparopHoii pabote,
Tect
Odopmienre 0T4ETOB 110 2
b TOPHBIM TaM
abopa abora
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Odopmienne oT4ETOB 110 1

1abopaTOpHBIM paboTam

Odopmiterre 0T4ETOB 110 1

1a0opaTopHBIM paboTam

Odopmienne oTu4ETOB 110 1

1abopaTopHBIM paboTam

OdopmienHne 0TI4ETOB 110 2

1a0opaTopHbBIM paboTam

Odopmienne oT4ETOB 10 2

n1abopaTopHBIM paboTam

OdopmienHne 0TI4ETOB 110 2

1a00paTOpHBIM paboTam

Odopmienne oT4ETOB 110 1

naboparopHbeIM paboTam

Odopmienne oT4ETOB 110 1

1abopaToOpHBIM paboTam

Htoro 15
Hroro 3a cemectp 24

8 cemecTp

6 [IpoexTupoBanue [IpopaboTka JTEKIIMOHHOTO 1 IIK-7, Koncnekr
MIEYaTHBIX Y3JIOB C Marepuania [1K-8 camonoArotoBku, Omnpoc
nomomeso UT OdopMITente 0TETOB 110 4 Ha 63&H$ITI/I$IX, PT‘{gT o

1abopaTopHBIM paboTam J1abOpATOpHOM paboTe

OdopmieHne oTI4ETOB 110 4

naboparopHbeIM paboTam

Odopmienne 0T4ETOB 110 4

naboparopHbIM paboTam

Odopmienne oT4ETOB 110 3

1a00paTOpHBIM paboTam

Odopmienne oT4ETOB 110 4

naboparopHbIM paboTam

Odopmienne oT4ETOB 110 8

n1abopaTopHBIM paboTam

Odopmiterre 0TIETOB 11O 3

naboparopHbeIM paboTam

Uroro 31
7 Obecneuenue kauectra,  [IpopaboTka JIEKIIMOHHOTO 1 |IIK-7, Koncnekr
HaAEKXHOCTU U Marepualia T1K-8 camonoarotToBku, Ompoc
ontumuzanus POC OdopMIeHHE OTUETOR MO0 1 Ha 633.H$ITI/ISIX, vOquT o

1a0opaTopHbBIM paboTam f1abOpATOpHOM paboTe

Htoro 2
8 Odopmnenue [TpopaboTKa JEKIIMOHHOTO IK-7, Koncmnekr
KOHCTPYKTOPCKOH Marepuaa I1K-8 camonoarotosku, Ompoc
JIOKYMEHTAIIHH C OdopMIIeHHE OTYETOR 110 3 Ha 3aHATHAX, OTYET 1O
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nomoibsio CAIIP 1a0opaTopHBIM paboTam nabopatopHoii pabore
Hroro 4

Hroro 3a cemecTp 37
ITogroroBka u caaya 36 DK3aMeH
sK3aMeHa / 3a4éTa

Hroro 97

9.1. Bonnpochl Ha MPopadOTKY JIEKIIHOHHOI0 MaTepHuaJja
Nudopmanmonnsie texnomornu (MUT) B mpodeccrnoHanbHON JesTETPHOCTH WHXKEHEpa-
npoektuposiuka POC

10. KypcoBasi paGora (mpoexr)
Tpyno&€MKOCTh ayIUTOPHBIX 3aHATUN U (OopMUpyeMble KOMIIETCHLIIMM B pPaMKaxX BBIIOIHEHUS
KypcoBoii paboTsl (mpoekTa) npeacrasiaeHsl Tadaue 10.1.
Tabmuna 10. 1 — Tpyao€MKOCTh ayAMTOPHBIX 3aHATUH M (OpMUpYyeMble KOMIIETEHIIMM B pPaMKax
BBITIOJIHEHUS KYPCOBOM palboTHI (POEKTa)

HanmeHnoBaHue ayTUTOPHBIX 3aHATHI

Tpyno€MKOCTb,
q
dopmupyembie
KOMITETEHITUT

8 cemecTp

(6]

ABTOMaTH3UpOBaHHAS Pa3pabOTKa KOMIUIEKTa KOHCTPYKTOPCKOM JokymeHTaruu POC [1K-7,

[1K-8

Hroro 3a cemecTp 5

10.1 TemsbI KypcoBBIX padoT

IIpumepHasi TeMaTHKa KypCcOBBIX padoT (IPOEKTOB):

B xome KkypcoBoro mpoekra HeoOXonMMO — pa3paboTarh  KOHCTPYKTHBHO-3aKOHYEHHBIE
¢bynkmonanbHbie y3ibl (PY) POC pa3sHooOpa3sHOro Ha3HaueHUs: OOPTOBBIE, MOPCKUE, Ha3€MHBIE U T.1.
M3-3a BpeMEHHBIX OTrPaHUYEHUH, NPU BBIOOPE TEMBlI IMPOEKTa PEKOMEHAYETCs, KaK MpaBWIIO, OTAABATbH
npennourerne DY, pxomsmum B coctaB POC (wnmu 3akonyennoe POC), cogeprkamue B cocTaBe He Oosee
50 »neKTpopaguod’IEeMEHTOB. 3a/aHusi, BbIJABAEMbIE CTYIEHTY Ha BBIOJHEHHE KYpPCOBOIO IIPOEKTa,
JIOJDKHBI OTBEYATh CIIEAYIOIINM TPEOOBAHHSIM:

— YPOBHIO IIOAIOTOBKM CTYIE€HTAa M OrpPaHUYEHUIO II0 BpPEMEHH, OTBEAEHHOMY Ha €€
BBITOJIHEHUE;

— coaepXaTb 3aJlaud, C KOTOPbIMHM CTajIKUBaeTcs OakanaBp, 3aHUMAIOUIUIcA pacy€THOM U
KOHCTPYKTOPCKOM JI€SITETbHOCTBIO B X0/ MpoeKkTupoBaHus POC;

—  IperycMaTpuBaTh HEOOXOJUMOCTh O3HAKOMJIEHUS C JONOJHUTEIBHOMN JIUTEpaTypoi;

—  TOOMIPSIIOTCA peajibHble TEMbl KYPCOBBIX MPOEKTOB, a TaKXE TEMbl, SBISIOLIMECS YacCThIO
BBIIMTYCKHON KBaJIU()PUKATMOHHON PaOOTHI (IUIIOMHOTO MTPOEKTA).

— Ilo KOHCTPYKTHBHOW CIOXHOCTH paspadareiBaeMoe POC nomwkHO OBITh HE HIKE 1-TO
CTPYKTYPHOI'O YPOBHSI M BBIIIOJIHEHO € YUETOM cTaaui npoekruposanus no ECK/I.

Hcxonnbie naHHbIe K NPOEKTY. VICXOAHBIMU JAHHBIMU JJIS1 BBIIIOJHEHUS IPOEKTA SABIISIOTCA:

— cxeMma 3JIeKTpuyeckas npuHuunuaibHas @Y ¢ onmcanueMm paboThl, ¢ NEPEYHEM BXOMASILIUX
3NIEKTpOopaguoieMeHToB (OPD) 1 ux mapameTpos;

— DJIeKTpUuYecKHe TpeOOBaHUS C YKa3aHHMEM JIaHHBIX, HauOojee XapaKTepHBIX IS
pa3pabareiBa€MOro YCTpPOWCTBA, HANpPUMEp, ISl PATUONPHEMHOIO YCTPOWMCTBA: YYBCTBUTEILHOCTH,
M30MpaTenbHOCTh, PabOuYMii JMana3oH 4acToT M Jpyrue; A paJuolepesalollero ycTpoilctBa —
CTaOMJIBHOCTb YaCTOTHI, BBIXO/IHAs MOIIIHOCTh, pab04Mii JUana3oH 4acToT U T.1.;
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— YCJOBMSI 3KCIUTyaTallM pas3auyHbiX TUMOB POC B 3aBUCHMOCTH OT KIMMAaTUYeCKUX
0COOEHHOCTEH MECTHOCTH, Ilie OHM OyayT paborarh, poja o0bekTa (Kopabib, caMONET, CIIYTHUK U T.1.) U
IpYrUX TPUYMH 33Jal0TCS yKa3aHUEM B pACIIUPEHHOM TEXHUYECKOM 3a/laHUU  KOHKPETHBIX
KOJIMYECTBEHHBIX IOKa3arenel BozaeiicTBuii. Hampumep, 6oproBoe camonérnoe POC: ycToumBOCTH K
kaumartndeckuM Bo3nercTBuaAM 1o 'OCT 15150-69, k mexannmueckuMm — 1mo I'OCT 16019-78 u TT'OCT
17676-81; ycnoBus xpanenus u tpancnopraposanus mo 'OCT 15150-69;

—  TEXHUKO-PKOHOMHYECKHE TpeOOBaHHUs 3aJal0TCsl CEPUHHOCTBIO NMPOU3BOJICTBA YCTPOWCTBA U
TPYIION U3/IEJIHUS B 3aBUCIMOCTH OT CTOMMOCTH €r0 pa3padoTKHu U mpou3BoAcTBa (1, 2, 3 rpymiib).

O0beM u conep:xkanue rpapuyeckux pador. ['paduueckas 4acTb NPOEKTa BKIIOYAET KOMITJICKT
yepTexxel Ha pa3pabarbiBaeMyro niedarnyto miaty (I11T) oosémom He meHee 6 muctoB Gopmara A4 1o
I'OCT 2.301-68, BBITIOJIHEHHBIX C UCTIOIB30BAHUEM KOMITBIOTEPA:

— HCXOJHAasl cXeMma 3JIeKTpUYecKas MpUHIMIUANbHAs npoektupyemoro POC (mnm pucyHok u3
MCTOYHHKA [TPOEKTUPOBAHMSI) C YKa3aHUEM NPUMEHSAEMBIX 3JIEKTPOPAIH0IEMEHTOB;

—  cXeMa dJIeKTpUuYecKas IPUHLHUIINAJIbHAs IpOoeKTupyeMoro nevyarHoro yszina POC u nepeueHb
AIIEKTPOPATUOITEMEHTOB K HEl;

—  4epTEéx MEeYaTHOM IUIaThl;

—  cOOpOYHBII YepTEK MeYaTHOTO y371a U Cenu(UKAIUSI K HEMY;

—  YepTeXH J0pabdOTaHHBIX JeTajel Hecyliel KOHCTPYKIUY;

—  yeptéx obmiero Buaa, npoekrupyemoro POC ¢ ucnons3osanuem SolidWorks.

O0beMm u conep:kaHNe PacYéTHO-NMOSICHUTEIbHOM 3aNIUCKU. PacuéTHO-TIOSICHUTEIbHAS 3aIIUCKa
JOJDKHA COCTOSITh HE MeHee 4eM 13 20 Ne4aTHbIX JIUMCTOB, BBIIIOJIHEHHBIX C UCIIOJIB30BAHUEM TEKCTOBOIO
npoueccopa Word miin CX0Kero o BO3MOKHOCTSIM.

Pexomenayemas JuTeparypa. PykoBonuTellb IpOEKTa Ha3bIBAET JIUTEPATYPY, KOTOPYIO
11e1eCO00pa3HO UCIONb30BATh CTYACHTY MpHU pa3padoTke koHcTpykuuu [111.

Jlono/iHUTeIbHBIC YKA3aHUS K MPOEKTY. OTOT Pa3/e] HUCIOJIb3YyeTCsS PYKOBOIUTEIEM IIPOEKTa
JUISL BKJIFOUEHMSI JIOTIOJIHUTENBHBIX TPeOOBaHUM K MPOEKTY HCCIEN0BAaTENbCKOro xapakrepa. O4eBHIHO,
YTO MEPBOHAYAJIBLHBIA BBHIOOP OOJIBIIMHCTBA XapaKTEPUCTUK (TUI IJIaThl, €€ TabapuUTHBIE pa3Mepshl,
rapaMeTphl MEeYaTHbIX MPOBOAHHMKOB U T.II.) B IMPOLECCE MPOEKTUPOBAHUS YTOYHSETCS U HU3MEHSETCS.
JlononHeHus1, KOTOpble TOSBIAIOTCA Y CTyJIeHTa pu padoTe HajJ KypCOBBIM IMPOEKTOM, TAK)Ke BKIIOYAIOT
B ATOT pazfien.

Ha cepsepe xommbroteproit cetn kadeapst KUIIP umeercss Gonee 150 TeM MHIUBUAYaJTbHBIX
3aTaHAK JJIsT KypCOBOM PabOTHI (RJIEKTPOHHBIE OMUCAHMSI CXEM DJICKTPUUECCKUX MPUHIUMHAIBHBIX POC),
KOTOPBIE €KETOAHO MOMOIHAIOTCA U MOTUPHUIIUPYIOTCS.

11. PeliTuHroBas cucremMa /Jjisi OlleHKH YCIIeBAeMOCTH CTY/I€HTOB

11.1. banjabHble OLIEHKH /1JI51 3JIEMEHTOB KOHTPOJIs
Tabnuma 11.1 — bannpHble OLIEHKH JJIsl 9JIEMEHTOB KOHTPOJIS

N . MaxkcumanbHbII
. MaxkcuManbHBIT MaxkcuManbHBIT
DNeMEeHTHI y4eOHOM 0aJsu 3a mepuon Bcero 3a
6amr Ha 1-yro KT ¢ | 6amn 3a mepuon
JIESITENbHOCTH Mexnay 2KT u Ha CEMECTp
Hauyaja cemectpa | mMexay 1KT u 2KT
KOHEIl ceMecTpa
7 cemecTp
Koncnekr 4 4 4 12
CaMOIIOJITOTOBKH
KonTponbsHas pabota 10 10 20
Omnpoc Ha 3aHATUAX 1 1 1 3
OtuéT mo nabopaTopHoi 20 20 25 65
pabore
HToro Makcumym 3a 25 35 40 100
nepuos
Hapacratomum nrorom 25 60 100 100
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8 cemectp
3amuTa KypcoBbIX 30 30
MPOEKTOB (pador)
Koncrekr 1 1 1 3
CaMOIIOJITOTOBKH
Onpoc Ha 3aHATUAX 1 1 1
Otuét 1o KypcoBoit 1 1 2
pabote
OTuéT no mabopaTopHOii 10 10 10 30
pabore
Htoro makcumym 3a 13 13 44 70
nepuoa
OKk3aMeH 30
Hapacratomum urorom 13 26 70 100

11.2. IlepecyéT 6a/1510B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[lepecuér 6amIOB B OLIEHKH 3a KOHTPOJIbHBIE TOUKU IpeAcTaBieH B Tabiuue 11.2.
Tabmuna 11. 2 — Ilepecuér 6atoB B OIIEHKH 32 KOHTPOJIBHBIE TOUKH

bannbl Ha 1aTy KOHTPOJIBHON TOYKH OrneHka

>90% ot MakcuMaJibHOM cyMMBbI 6asioB Ha naty KT 5

Ot 70% 1o 89% ot makcumanbHON cCyMMBbI OautoB Ha aaty KT

4
Ot 60% 10 69% OoT MakcuMasbHOU CyMMBI OasutoB Ha naty KT 3
2

< 60% oT MakcuManbHOM cyMMbI OasutoB Ha aaty KT

11.3. Ilepec4éTr cymmMBbI 02/1JI0B B TPAAUIHOHHYIO M MEKAYHAPOAHYIO OLICHKY
Ilepecuér cymMbl 6a/IOB B TPAAUIMOHHYIO U MEXIYHAPOAHYIO OLIEHKY IPEJICTAaBICH B TAaOIHIe
11.3.
Tabnuua 11. 3 — [lepecuét cymmbl 6AJIJIOB B TPAAULIMOHHYIO U MEXIYHAPOAHYIO OLIEHKY

Hrorosas cymma 6aios,

Onenka (I'OC) YUUTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

9K3aMeH

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

4 (xopormio) (3a4TeHo) 75 -84 C (xoporo)
70-74
65 69 D (ynoBneTBOpUTENBHO)

3 (yAOBIETBOPUTEINIBHO) (3a4TEHO) 6064 E (HOCpeACTReHHO)
2 (HCYROBIIETBOPHTEBHO) (HE Hwxe 60 6amios F (HeymoBieTBOpUTENHHO)

3aYTEHO)
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12. YueOHo-MeTOAMYecKOe U MHPOPMALIMOHHOE 0O0ecnieYeHue JUCIUTIMHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. UWudopmanmoHHble TEXHOJOTUU MPOCKTUPOBAHUS PAJUOAIEKTPOHHBIX CPEACTB: YyueO.
nocoOue ans ctyd. Beicil. yueO. 3aBenenuii / F0.JI. Mypomres, /I.FO. Mypomues, U.B. Topun u ap. —
M.: U3natenbckuid ieHTp «Akaaemus», 2010. - 384 ¢. (manuune B 6unbanoreke TYCVYP - 8 9k3.)

2. KynapsBues, E.M. OcHOBBI aBTOMaTH3UPOBAHHOTO MPOEKTUPOBAHUS: yUeOHUK I By30B / E.
M. KynpsBues. - M.: Akanemust, 2011. - 304 c. (manuuue B 6ubaunoreke TYCVYP - 10 5k3.)

3. Pa3paboTka TeXHHUYECKOTO 3aJaHHUs U TEXHUYECKHX IMPEUIOKEHHI Ha TipoekTupoBanue POC:
Y4yebHOe mocoOue K KypCOBOMY W AUIUIOMHOMY mpoekrtupoBanuto / Koopun 0. II. - 2016. 83 c.
[OnexTponnslii pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/publications/6567, mara oOpamieHUs:
10.07.2017.

12.2. lomosiHuTEIbHAS JJUTEPATYPA

1. HudopmaimioHHBIE  TEXHOJOTHMH  MPOEKTUPOBAHUS  PATHOAIEKTPOHHBIX  CPEJCTB:
MeTtoauveckne yka3aHus 110 KypCOBOMY U TUIITIOMHOMY npoektupoBanuto / Koopun 0. I1. - 2012. 140 c.
[OnexTponHslii pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/publications/2615, mara oOpamieHus:
01.06.2017.

2. VYBapoB A.C. P-CAD. IIpoektupoBaHue 1 KOHCTPYHPOBAHUE IEKTPOHHBIX YCTPOUCTB. - M.:
«lopstuas munus-Tenekom», 2004. - 760 c. (Hanmuuue B 6udmuorexke TYCVYP - 42 5k3.)

3. Cremenko, B.b. P-CAD. TexHonorus mpoeKTHPOBaHMs MEYATHBIX IUIAT: YueOHOoe mocodue
st By30B / B. b. Cremenko. - CI16.: BXB-IletepOypr, 2005. - 711 c. (nanuuue B 6ubmmortexke TYCVYP -
20 93K3.)

4. Pazpabotka u odopmieHHEe KOHCTPYKTOPCKOM  JTOKYMEHTallMu  Pagu0dIeKTPOHHOM
armmaparypsl: CrnpaBounuk / O.T. PomansrueBa, A.K. MBanoBa, A.C. KymuxoB u np.; Ilox pen. D.T.
PomanbrueBoii. — M.; Panno u cBs3b, 1989. — 448 c. (Hanmmuune B 6ubnuotrexke TYCVYP - 21 3k3.)

5. OCHOBBI TPOEKTHUPOBAHUS DJIEKTPOHHBIX cCpencTB: YueOHoe mocobue / KozmoB B. T,
YepnbimeB A. A., Koopun 1O. II. - 2012. 149 c. [DOnexrtponHslii pecypc] - Pexum nocryma:
https://edu.tusur.ru/publications/2783, mara oopamenus: 01.06.2017.

12.3 YueOHO-MeTOANYECKHE TOCOOUS

12.3.1. O0s3aTebHbIC y4eOHO-MeTOANYeCKHe MOCO0Us

1. WudopmanmoHHble TEXHOJOTUU NPOEKTUPOBAHUS PAAHOIIEKTPOHHBIX CpEACTB: YueOHOe
nmocodue K KypcoBoMy U TuIuioMHoMy TipoektupoBanuto / Koopun 0. I1. - 2016. - 74 ¢. [DneKTpOHHBIHI
pecypce] - Pexxum noctymna: https://edu.tusur.ru/publications/6566, nara oopamenus: 01.06.2017.

2. ABTOMAaTH3UpPOBAHHOE TPOEKTUPOBAHHME PATUOIIEKTPOHHBIX CPEACTB: MeToauueckue
yKazaHus 1Mo camoctosaTenbHol padote / Koopun 1O. I1. - 2017. 23 c. [DaexTponHbIi pecypc] - Pexxum
nocryma: https://edu.tusur.ru/publications/6621, nara o6pamenus: 01.06.2017.

3. Altium Designer. SolidWorks. Yactes 1. Pa3spaborka smemenTHOi 0a3pl: COOpHHK
MPAaKTUYECKUX 3aJaHUH MO MPOEKTUPOBaHUIO nedaTHbIX y310B POC / Ozepkun /. B. - 2012. 66 c.
[DnextponHbIii pecypc] - Pexum pgoctyma: https://edu.tusur.ru/publications/1556, mara oOpameHus:
01.06.2017.

4. Altium Designer. SolidWorks. Yacte 2. CxemoTexHuueckoe mpoekrtupoBanue: COOpPHHK
MPAaKTUYECKUX 3aJaHUH MO MPOEKTUPOBaHUIO nevaTHbIX y310B POC / Ozepkun [[. B. - 2012. 50 c.
[DnektponHbIi pecypc] - Pexum moctyma: https://edu.tusur.ru/publications/1554, mara oOpaimieHus:
01.06.2017.

5. Altium Designer. SolidWorks. Yacte 3. Tomomorudeckoe mnpoekrtupoBanue: COOpHHK
MPAaKTUYECKUX 3aJaHU 1O MPOEKTUPOBaHUIO nevaTHbX y310B POC / Ozepkun [[. B. - 2012. 95 c.
[DnektponHbIi pecypc] - Pexum goctyma: https://edu.tusur.ru/publications/1558, nara oOparmieHwus:
01.06.2017.

6. OCHOBBI 3PrOHOMHKH W JW3aliHa PAIMOAJIEKTPOHHBIX CPEICTB OBITOBOIO HA3HAYCHHS:
Yuebnoe mocobue / Kommako A. K. - 2012. 200 c. [DnekrponHbiii pecypc| - Pexxum mocryma:
https://edu.tusur.ru/publications/1112, nata o6pamenus: 01.06.2017.
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7. Pacuér TOMmIMHBI BIAro3allMTHBIX MOKpBITHHA netaneid POC: Mertonndyeckoe mocobue s
BBITIOJTHEHUS TpakTudeckoro 3aHsATus / KonmakoB A. K. - 2012. 11 c. [DnekrpoHHbIi pecype] - Pexum
noctyna: https://edu.tusur.ru/publications/1040, nara o6pamenus: 01.06.2017.

8. Pacuér coOctBeHHON wacTtoThl mnewyatHoro ysna POC: Meroguueckoe mnocobue s
BbINOIHEHUs npakTuyeckoro 3aHsATus / Kongakos A. K. - 2012. 4 c. [DOnexTpoHHbIi pecypc] - Pexum
nocryma: https://edu.tusur.ru/publications/1043, nara o6pamenus: 01.06.2017.

9. Bwibop u pacuér cuctempl amopTtm3anuu Onoka PDC: Meromuueckoe mnocobue s
BBINOJIHEHU NpakThyeckoro 3aHsatus / KongakoB A. K. - 2012. 11 c. [OnexrponHslit pecypc] - Pexxum
noctyma: https://edu.tusur.ru/publications/1045, nara o6pamenus: 01.06.2017.

10. Pacuér termnoBoro pexuma Onoka POC: Meroauueckoe mnocoOue s BBINOJHEHUS
npaktuyeckoro 3anatus / KonmakoB A. K. - 2012. 8 c. [Dnexrponssiii pecypc]| - Pexxum moctyma:
https://edu.tusur.ru/publications/1044, nata oOpamenus: 01.06.2017.

11. Onpenenenne maccorabapUTHBIX TOKa3aTenedl KoHCTpykiuu Omoka POC: Meroamdeckoe
nmocoOue sl BRINMOMHEeHHs npakTtudeckoro 3ausatus / Konnakos A. K. - 2012. 6 c. [DnekTpoHHBII pecypc]
- Pexxum nmoctyma: https://edu.tusur.ru/publications/1046, nata obpamenus: 01.06.2017.

12. XynoxecTBEHHO — KOHCTPYKTOpCKas pa3paboTka JIMIEBOW NaHEIH paJno3JIeKTPOHHOTO
ycTpoiicTBa: MeTonndeckoe mocoOue 1o BHIIOTHEHHIO npakTrdeckoro 3ausaTus / Kormakos A. K. - 20009.
19 c. [DnexTpoHHBIi pecype] - Pesxxum nocrtyma: https://edu.tusur.ru/publications/1175, nara oGpamenus:
01.06.2017.

13. OcHOBBI Au3aiiHa U KOMIIO3UIMYU B TeXHUKE: YueOHoe nmocodue / Kongakos A. K. - 2012. 97
c. [Dnexrponnsiii pecypce] - Pexxum goctyma: https://edu.tusur.ru/publications/1270, nara oGparieHwus:
01.06.2017.

14. Marepuansl s pacd€ToB cuctembl amoptu3anuu POC: YueOHo-MeToquyeckoe mocooue s
CTYIEHTOB HarnpaBieHus «KoHCTpyrpoBaHUE U TEXHOJOTHsI DIIEKTPOHHBIX cpeAcTB» / UepHbleB A. A. -
2014. 33 c. [DnekrponHslii pecypc] - Pexxum nocryma: https://edu.tusur.ru/publications/3927, nara
obpamenus: 01.06.2017.

15. OcHOBBI KOMIBIOTEPHOTO MPOCKTHUPOBAHUS U MOJAEITUPOBAHUS PAAHOIICKTPOHHBIX CPEICTB:
YueOHo-meroauueckoe nocooue / Kpaceko A. C. - 2012. 64 c. [DnekrponHslii pecypc] - Pexxum nocrymna:
https://edu.tusur.ru/publications/1030, nara oopamenus: 01.06.2017.

16. OCHOBBI KOMITBIOTEPHOTO MPOESKTHPOBAHUS U MOJCIUPOBAHHS PATUOIIEKTPOHHBIX CPE/ICTB:
YueOHO-MeTOAMYECKOE MOocoOue Il CTYIEHTOB TMpPU BBINOJHEHWW 33JaHUNA 10 MpaKTHKE U
naboparopueiM paboram / Tucnenko B. U. - 2016. 23 c. [DnexTponHbIi pecypc] - Pexxum moctyma:
https://edu.tusur.ru/publications/6547, nara oopamenus: 01.06.2017.

17. KoHcTpyupoBaHHE pagHOdIEKTPOHHBIX  CpPEACTB: MeTonuueckrue peKOMEHIAuu K
MPAKTHYECKUM 3aHSATUSM U J1a0OpaTOpPHBIM paboTaM [Jisl CTYACHTOB, OOYYArOIIMXCS MO HaIPaBICHUIO
222000.68 «uuoBaruka» / Menseaes 1. C. - 2012. 65 c. [DmekrpoHHbI pecypc] - Pexkxum mocryma:
https://edu.tusur.ru/publications/2507, nara o6pamienus: 10.07.2017.

12.3.2 YuyeOHO-MeTOAMYeCKHe TOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 310POBbS

Y4eOHO-MeTOAMYECKUE MaTeprabl s CAaMOCTOSTENILHON U ayTUTOPHOM paboThl 00ydarommxcs
U3 YHCJIa MHBAJIMJOB MPEAOCTABIAOTCA B (hopMax, aJalTUPOBAHHBIX K OIPaHMYEHUSM MX 30pOBbS U
BOCTIpUATHS HH(POPMALINH.

Jis1 1M1 ¢ HapyLIeHUsIMHU 3peHust:

- B (hOpMeE IEKTPOHHOI'O IOKYMEHTA;

- B [Ie4aTHOW (hopMe yBETNUEHHBIM IIPUPTOM.

J1s Iun ¢ HapyLIeHUsIMH caIyXa:

- B (hopMe EKTPOHHOI'O IOKYMEHTA;

— B IeyaTHou (opme.

J1s 1ML ¢ HapylIeHUsIMH ONIOPHO-ABUIaTeJIbHOIO aninapara:

- B (hopMe IEKTPOHHOI'O TOKYMEHTA;

- B IeyaTHou (opme.
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12.4. ba3bl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE, TOMCKOBbIE CHCTEMbI H Tpedyemoe
NMporpaMMHoe odecrnedeHue

1. https://www.yandex.ru/ - 3to moruckoBasi HHGOpMaMOHHas ciucTemMa B IHTepHEeTe ¢ y4éToM
pycckoit Mop(hooTul ¥ BO3MOKHOCTBIO PETHOHAIIBHOTO YTOUHEHHS.

2. https://www.google.ru/ - 3To epBast Mo MOMyJIIPHOCTH KPYIHEHIIIAast MYJIbTUS3bITHAS
nouckoBasi cucreMa MuTtepHeta, npuHaanexkaas kopnopauuu Google Inc., 3annmaromas 6omnee 60 %
MHPOBOT'O PbIHKA.

3. Hayunas snekrponHas 6ubianoreka eLIBRARY.RU — kpynneiimuii poccuiickuit
MH(GOPMAIIMOHHBIN MOPTa B 00JIaCTH HAyKH, TEXHOJIOTMH, MEAUIIMHBI U 00pa30BaHUs, COlEep KaLIU
pedeparsl u moaHbIe TEKCTHI OoJiee 18 MTH Hay4yHbBIX cTaTeil u myonukanmii. URL:
http://elibrary.ru/defaultx.asp? (mocTym cBOOOIHBIIA).

4. DnexrpoHHas bubnuoreka «Jlaub» Pecypc BkitouaeT B ceds 3IEKTPOHHbBIE BEPCUU KHUT IO
MaTeMmaruke, Gu3nKe, MHKEHEPHBIM HayKaM, SKOHOMHUKE U MEHEI)KMEHTY, IPaBy U IOPUCIPYACHIINH.
URL: http://e.lanbook.com/ (mocTym cBOOOAHBII).

5. CHIPINFO - kpymHe#mmii cripaBOYHUK IO UMIIOPTHBIM M OT€YECTBEHHBIM JICKTPOHHBIM
KOMIOHEHTaM, U paauonetansm. [B Uurepuere] 2016 r. URL: http://www.chipinfo.ru/ (moctyn
CBOOOTHBIN).

6. "[Inaran" — 27€KTpOHHBIE KOMIIOHEHTHI U U3MEpUTENbHAs TexHUKaA. [B MHTepuere] 2016 .
URL: http://www.platan.ru/ (mocTy1 cBOOOTHBII).

7. "IIpoMaeKTpOHUKA" — MOCTaBKH 3JIEKTPOHHBIX KoMIOHEHTOB. [B UuTepnere] 2016 . URL:
http://www.promelec.ru/ (mocTyn cBOOOIHBI).

13. MarepuaibHO-TEXHMYECKOE 00ecredyeHue TUCIHIIINHBI
13.1. O0uue TpedOBaHUA K MATEPHAJIbHO-TEXHUYECKOMY 00€CTeYeHN 0 U CIIUTIIHHbI

13.1.1. MarepuajibHoO-TeXHUYECKOe o0ecnevyeHue 15l JeKIIUOHHbIX 3aHATHI

JIlBa KOMITBIOTEPHBIX Kjacca C MEPCOHAIBHBIMH KOMIBIOTEPAMH, BXOASIIMMU B JIOKAJIHHYIO
kommbloTepHYO cethb Kadenper KUWIIP, ummeromeidr Bwixox k Internet. KommbroTepsl OCHaICHBI
JMIICH3UOHHBIMK  omepaiiMoHHbIME  cucTeMamu Windows 10 (7) co craHmapTHBIM MPOrpaMMHBIM
obecneuerrem (Solid Works, Altium Designer). Ha cepsepe xadeapsr KUIIP xpaHSTCS 37I€KTPOHHBIC
ONMHCAHUS JIAOOPATOPHBIX PabOT C KOMIUIEKTOM HWHIMBHIYAJIBHBIX 33/JIaHUA M TECTOBBIX BOMPOCOB TIO
KaXXJI0W TeMe, METOIMYECKHE M CIIPaBOYHbIE MaTepuajibl MO Pa3IMYHBIM BOMPOCAM IMPOCKTUPOBAHUSA
POC, neobxomumbie s mpoektupoBanus crannaptel ECKJl u apyras HopMaTWBHas W TEXHHYECKAs
JOKYMEHTAIIHS.

13.1.2. MaTepuaJibHO-TeXHHYeCKOe odecnedeHue A5 J1a00paTopHbIX pador

JlBa KOMIIBIOTEPHBIX Kjacca € MEPCOHAJbHBIMH KOMIIBIOTEPAMH, BXOASIIUMH B JIOKAJIBHYIO
kommbloTepHYO cethb Kadenper KUWIIP, wumeromedr Bbixom k Internet. KommbroTepbl OCHaIEHBI
JMLEH3UOHHBIMU oneparoHHbMU  cucteMamu Windows 10 (7) co cTaHZapTHBIM TNPOrpaMMHBIM
obecrieuenrem (Solid Works, Altium Designer). YuuteiBas OypHBIii pOCT HWHPOPMAIMOHHBIX |
KOMIIBIOTEPHBIX TEXHOJOTMH B HACTOAILIEE BpEMs, a TAaKXKE ONPEAEIEHHOE OTCTABAHME BBITyCKA
COBPEMEHHOM y4eOHOI nuTeparypbl U €€ BBICOKYIO CTOMMOCTh, 3HAUUTEIbHBIN yIOp B (OPMUPOBAHUHU
y4eOHO-METOIMYECKOT0 U HH(POPMALMOHHOTO OOECHEYEeHUs] AUCHUIUIMHBI «ABTOMATH3UPOBAHHOE
npoektupoBanne POCy» crmemaHn Ha dJeKTpoHHBIE pecypchl M MHTepHer-TexHomormu. Ha cepepe
kapenpel KUIIP xpaHaTcs 9JEKTpOHHBIE ONHCAHMUA JIAOOPAaTOpHBIX paboT ¢  KOMILIEKTOM
MH/IMBU/YaJIbHBIX 3aJaHUN M TECTOBBIX BONPOCOB IO KaXJOW TeMe, TeMbl KypCOBBIX PalOT, a Takke
METOAMYECKHE U CIIPAaBOYHBIE MATEpHalibl MO pa3IndHbIM BompocaMm npoektupoBanus POC. CryneHTs
UMEIOT CBOOOIHBIM JOCTYN K 3JIEKTpOHHOW Oumbianoreke oOydaromieil kadenpsl, B KOTOPOH HMEIOTCs
HeoOxonumble st mpoektupoBanus crtaHnaptel ECKJl m apyras HopmartuBHas JIOKyMEHTALus,
oOydarouiye NpOrpaMMbl, 3JIEKTPOHHbIE Y4YEOHHMKHM U YydeOHbIE IOCOOMS MpPAaKTHUECKH IO BCEM
M3y4aeMbIM pazjenaM JUCHMILIMHBI «ABTOMAaTH3UpPOBaHHOE IpoeKkTupoBanue POCy.

13.1.3. MarepuaJbHO-TeXHHYECKOe 0O0ecnedeHue A CaMOCTOATeIbHON padoThl
Jlnsg camocTosTeNnbHOM paboThl MCHOJNB3YIOTCS JABa KOMIIBIOTEpHBIX Kiacca (aya. 302 u 403
raBHoro koprnyca TYCVYP) ¢ coBpeMEHHBIMHM NEPCOHAIBHBIMU KOMIIBIOTEPAMM, BXOASIIMMU B
JIOKaJbHYIO KOMIIBIOTepHYIO ceTh kKadenprsl KUIIP, umeromeit Berxon k Internet m obecrieunBaroT JOCTYI
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B DJJICKTPOHHYIO WH(OPMALMOHHO-00pa30BaTEeIbHYIO0 Cpely YHHUBEPCHUTETa. YUUTHIBas OYpHBIH pPOCT
MHGOPMAIMOHHBIX M KOMIIBIOTEPHBIX TEXHOJOTHMH B HACTOAIIEE BpeMs, a TakXKe OIpeaenéHHOoe
OTCTaBaHWE BBIIIYCKAa COBPEMEHHON YUeOHOH nHTEpaTypbl U €€ BBICOKYIO CTOMMOCTb, 3HAYMTEIBbHBIN
ynop B (opMupoBaHMM Y4e€OHO-METOAMYECKOrO0 U HH()OPMAIMOHHOrO OOECleYeHuss AMCLUIUINHBI
«ABTOMAaTU3MpOBaHHOE TMpoekThupoBanue POCy» cnemaH Ha d3JIEKTPOHHBIE pecypcbl U VIHTepHeT-
texHonorun. Ha cepepe xadenpst KUIIP xpaHsTCs SMeKTpOHHBIE OMHMCAHUSA JTAOOPaTOPHBIX PadoT ¢
KOMIUTIEKTOM WHIAMBHIYaTbHBIX 33JJaHUH M TECTOBBIX BOIIPOCOB IO KAXKI0H TeMe, TEMBI KYpPCOBBIX paldoT,
a TaKKe METOAMYECKHE M CIPaBOYHBIE MaTepualibl MO Pa3IMYHBIM BompocaMm mpoektupoanus POC.
CryneHThl UMEIOT CBOOOIHBIN JTOCTYIl K 3JEKTPOHHOU OuOnmoreke oOydaromied kadeapbl, B KOTOPOH
UMEIOTCSI HeoOxoaumble Aiis poekTupoBanus cranaaptel ECKJl u apyras HopMaTHBHAs TOKyMEHTALu,
oOyJaromye MpOorpaMMBbl, S3JEKTPOHHBIC YUYEOHHKH M Y4YeOHBIE MOCOOWS TMPAKTHUUECKH TI0 BCEM
U3y4aeMbIM pa3ziesiaM JUCHUIUIMHBI «ABTOMATU3UPOBAaHHOE NpoekTupoBaHue POCy.

13.2. MarepuajibHO-TeXHHYECKOe o0ecredeHue U CIUIINHBI 1JIsl JIUI C OrPAHMYEHHbIMHU
BO3MOKHOCTSIMH 310POBbS

OcBoenne aucuumuivHbl guramMu ¢ OB3 ocymiecTBIseTcsl ¢ UCIONb30BaHUEM CPEACTB OOyUeHUS
0011IeT0 U CIIEHATLHOTO Ha3HAYCHHUS.

[Ipu oOydeHMH CTYIEHTOB ¢ HAPYLWIEHHSIMH CJyXa TPEIyCMOTPEHO HCIIOIh30BaHUE
3BYKOYCWJIMBAIOIIEH anmaparypbl, MYJAbTUMEAUNHBIX CPEICTB U JIPYIUX TEXHUYECKUX CPEICTB
npuéma/repeaaun yaeOHo WHGOpMAIMKA B TOCTYMHBIX (hopMax Il CTYICHTOB C HapYIICHUSMHU CITyXa,
MOOWIBHOW CHUCTEMBI OOyYEHHUS [JIsi CTYICHTOB C WHBAJIUIHOCTHIO, TMOPTAaTUBHOM WMHIYKIIMOHHON
CUCTEMBbI. YueOHas ayIuTOpHs, B KOTOPOH OOydaroTCsl CTYIEHTHI C HapylIeHHeM CiIyXa, 00OpyloBaHa
KOMITBIOTEPHON TEXHUKOM, ayIMOTEXHHUKOM, BUJICOTEXHUKOM, AJIEKTPOHHOW JTOCKOW, MYIbTUMEIUWHOU
CHCTEMOH.

[Ipu oOy4eHWH CTYICHTOB € HAPYUIEHHAMH 3PEHHUSIMH TIPEAYCMOTPEHO WCIIOIb30BAHNUE B
JIEKIIMOHHBIX M YYECOHBIX ayTUTOPUSIX BO3MOXKHOCTH ITPOCMOTpa YAAJIEHHBIX 0OBbEKTOB (HAIIpUMEp, TEKCTa
Ha JIOCKE WJIM Cllaii/la Ha YKpaHe) MPY MOMOITY BUCOYBEIUUUTENICH IS YIaJIEHHOTO TPOCMOTpa.

[Ipu oOy4yeHHH CTYIEHTOB ¢ HAPYLIEHHUSIMH ONOPHO-ABUIaTeJbLHOr0 ANNapaTa HCIOIb3YIOTCS
aJBTEPHATUBHBIC YCTPONCTBA BBOJAA WH(POPMAIUU M JPYrHe TEXHUYECKHUE CPEACTBA NpHEMA/TIepenadn
yueOHOM MHbOpMAIUU B JOCTYMHBIX (opMax Ui CTYIEHTOB C HAPYIICHUSMHU OMOPHO-ABUTaTEIIbLHOTO
ammapara, MOOMIIEHOW CUCTEMBI OOYICHHS JIJIS JTFOACH ¢ MHBAJIMIHOCTBIO.

14. ®oHj OLIEHOYHBIX CPEIACTB

14.1. OcHoBHBIe TpeOOBaHNS K (JOHIY OLIEHOYHBIX CPEICTB M MEeTOAHYECKHEe PEKOMEeHAalliu
@DOHII OLEHOUYHBIX CPEACTB U THUIIOBBIC KOHTPOJIbHBIE 3aJaHUsA, HUCIOJB3YEMBbIE I OLIEHKHU
c(hOPMUPOBAHHOCTH M OCBOECHHS 3aKpEIIEHHBIX 3a JUCUUIUIMHONM KOMIIETEHIMI NOpU NpPOBEIECHUU
TEKyLIeH, IPOMEXYTOUHOM aTTeCcTalluy 110 TUCIUIIMHE MIPUBEAEH B IPUIOKEHUH K pabodeil mporpamMmme.

14.2 TpeGoBaHusi K (pOHIY OLEHOYHBIX CPEICTB LISl JIHI[ C OFPAHHYEHHBIMH BO3MOKHOCTAMHU
310POBBA
I[J'ISI CTy]IeHTOB C HUHBAJINIHOCTBIO HpeIIYCMOTpeHBI JOIIOJIHUTCIBbHBIC OIICHOYHBIC CpC}ICTBa,
MEPEUCHb KOTOPHIX YKa3aH B TAOJHUIIE.
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Tabiauna 14 — JlonoJiHUTeIbHBIE CPeICTBA OLEHUBAHNS VISl CTYICHTOB ¢ HHBAJIM/IHOCTHIO

KaTerOpI/II/I CTYACHTOB

BI/II[BI JOITIOJTHUTCJIBHBIX OICHOYHBIX
CpencTB

@DopMBI KOHTPOJISI B OTICHKH
PE3yNBTAaTOB O0yUYCHHUS

C HapyueHusMu
ciryxa

TecTbl, MUCBMEHHBIE CAMOCTOSITEIIbHBIC
paboThI, BOIPOCHI K 3a4€TY,
KOHTPOJIbHBIE PAaOOTHI

[IpenmyieCTBEHHO MUCbMEHHAS
MpOBEpPKa

C HapyuieHusiMu
3peHuUst

CobecenoBanue 1Mo BOMpocaMm K 3auéTy,
OIpOC MO0 TEPMUHAM

[IpeumymiecTBEHHO YCTHAsI IPOBEPKa
(MHAMBUAYATIBEHO)

C HapymeHussMu
OIIOpHO-
JIBUTATEIILHOTO
ammapara

Pemenue JUCTAHIITMOHHBIX TCCTOB,
KOHTPOJIbHBIE pa0OThI, MUCEMEHHBIE
CaMOCTOSITENIbHBIE paOOThI, BOIIPOCHI K
3a4ETY

[IpenmMyIieCTBEHHO TUCTAaHIIMOHHBIMU
METOJIaMU

C orpaHuYeHHUSIMU TIO
001IeMe TUIIUHCKIM
MOKa3aHUAM

TecTbl, NMCbMEHHBIE CAMOCTOSATEIbHbBIE
paboThI, BOIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenmyiecTBEHHO MPOBEPKa
METOJIaMH, UCXOASI U3 COCTOSIHUS
00y4Jaromierocst HaA MOMEHT ITPOBEPKU

14.3 MeTonuyecKue peKOMEHIAUNH M0 OLEHOYHBIM CPeICTBAM /1JIs1 JIUI ¢ OTPAHUYEHHbIMH
BO3MOKHOCTSIMH 310POBbS

I crynentoB ¢ OB3 mpeagycmarpuBaercs nocTymHas (opma MpeaocTaBiICHUS 3ajaHui
OIICHOYHBIX CPEJICTB, & UMEHHO:

— B IIeyaTHoM (opme;

- B MI€YaTHOU (hopMe ¢ YBEITMUEHHBIM MIPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTa;

- METO/IOM YTEHUSI ACCUCTEHTOM 3aJlaHusl BCIIYX;

— MIPEIOCTaBICHNE 3aJJaHUsI C UCIIOJIb30BAaHUEM CYpPONEPEBOA.

CryneHTaM C MHBalUJAHOCTHIO YBEIMYMBAETCS BpEeMs Ha TMOATOTOBKY OTBETOB Ha KOHTPOJIbHBIC
BOMPOCHL. [/ TakMX CTYICHTOB IperycMaTpUBAeTCs IOCTyMHas (opma NpeaoCTaBICHHs OTBETOB Ha

3aJaHus, a HMMCHHO:

- IMICBMEHHO Ha Oymare;

- HabOp OTBETOB HA KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIYT ACCUCTEHTA;

- NPECTaBICHUE OTBETOB YCTHO.

[Ipouienypa oneHWBaHUS PE3YABTATOB OOYYEHUS MHBAIHMIOB IO JUCHUIIIMHE MPETYyCMaTPUBACT
npegocTaBienue nHpopmauu B popmax, alaiTUPOBAHHBIX K OTPAaHUUYCHHUSM UX 310POBbSI U BOCTIPUATHS

uH(popMaLuu:

J st Tun ¢ HapyIeHUsIMH 3peHust:

- B (hopMeE IEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (hopMe YBEITMUECHHBIM MIPUPTOM.

Jst UL ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHo (opme.

J1s U1 ¢ HApYIEHUsIMU OTIOPHO-BUTATEJILHOTO anapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHoi (opme.

[Tpu HeoOxomuMocCTH i 00yUYaIOIMIUXCSl C MHBAIMIHOCTBIO MPOIIEAypa OICHUBAHUS PE3YIHTaTOB
0OyUeHUS] MOXKET MTPOBOJUTHCS B HECKOJIBKO ATAIIOB.
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1. BBegenue

@®onp onenounsix cpenacts (POC) gpnsercs MpUIOKEHUEM K paboueil mporpamMme TUCHMILIHHEI
(IpaKTUKK) W MPEACTABISIET COO0M COBOKYITHOCTh KOHTPOJIBHO-U3MEPUTEIBHBIX MAaTePHUAJIOB (THIIOBBIC
3a/auu (3aJaHus), KOHTPOJIbHBIE pa0OThI, TECTHI U JIP.) © METOIOB UX MCIIOJIB30BaHUS, MIPEIHA3HAYCHHBIX
JUTSL ©3MEPEHUST YPOBHS IOCTHKECHUS CTYIEHTOM YCTaHOBJIEHHBIX PE3YJABTAaTOB O0YUCHHUSI.

®OC mno aucuuriMHe (MpPaKTUKE) HUCHOIB3YeTCs TpPU TMPOBENCHUH TEKYIIEro KOHTPOJIS
YCHEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallMK CTYIECHTOB.

[lepeueHb 3aKpPEIUIEHHBIX 32 TUCIUILIMHON (IPAKTUKOM ) KOMITETEHITUH NpuBeaEH B Tabnuie 1.
Tabnuna 1 — [lepedenp 3akperIEHHBIX 32 TUCHUILTMHON KOMITETSHITHHA

Kon DopMyIUPOBKa KOMITETCHITUN Otansl HOPMUPOBAHUS KOMIIETEHITUNA

[1K- | TOTOBHOCTBIO OCYIIECTBISATH KOHTPOIb | Jlo/I2KeH 3HaTh OCHOBBI aBTOMATHU3AIMH TPOEKTHO-

8 | cooTBeTcTBHS pa3pabaThIBaEMbIX KOHCTPYKTOPCKOM A€ TEIbHOCTH, MATEMATUYECKHE
MIPOEKTOB M TEXHUYECKOM MO/ 00BEKTOB MPOESKTUPOBAHMSI, METO/IbI PEIICHHUS
JOKYMEHTAIUK CTaHAapTaM, MIPOEKTHBIX 3a]1a4 MeTo/IbI 3auThl POC ot
TEXHUYECKHUM YCIIOBUSM H JIPYTUM pa3HOOOpa3HbIX BHEIIHUX U BHYTPEHHUX
HOPMAaTUBHBIM JOKYMEHTaM JeCTa0MIN3UPYIOMUX (PaKTOPOB (KIMMATHUECKUX,

TEIUIOBBIX, MEXaHUYECKUX U JAP.) MPU UX IKCIUTyaTalluy,
TPAHCTIOPTUPOBAHUU U XPAHEHUU KOHCTPYKTHUBHBIE MEPbI
MOBBIIEHUS HAJEKHOCTH MHUPOKOTO Kitacca POC nmpu
JeCTAOMIIN3UPYIOLIUX BO3EHCTBUSAX METO/IBI
MaTeMaTU4eCKOro MOACIMPOBAHUS AIEKTPHIECKUX,
TEIUIOBBIX U MEXaHUYECKUX mporieccoB B POC;

Jlo/1zkeH yMeTh IPOEKTUPOBATh C TOMOIIBIO KOMIIBIOTEPA
KOHCTPYKIIMM aHAJIOTOBBIX M IIU(PPOBBIX YCTPONUCTB Ha
OCHOBE JaHHBIX 00 UX (YHKIIMOHAIBHOM Ha3HAUCHUH,
ANIEKTPUYECKUX MapaMeTpax U YCIOBUSAX SKCILTyaTalluu
MCIONB30BaTh MAaTEMATUYECKUE MOAEIN U METOJIbI JJIst
peteHust mpoecCHOHANBHBIX 33724 aBTOMAaTH3UPOBAHHOM
pa3paboTKu KOHCTPYKIIUN U TEXHOIOTHI 3JEKTPOHHBIX
CPEICTB MPEACTABIATH TEXHUUECKUE PELICHHUS C
HCIIOB30BaHUEM CPEACTB KOMITBIOTEPHOM Ipapuku 1
reOMEeTPUUYECKOr0 MOJICIUPOBAHUS UCIIOIB30BaTh
cranaaptel ECK/] 1 npyryio HopMaTUBHO-TEXHUYECKYIO
JOKYMEHTAIINIO B POEKTHON AESITEIbHOCTH
pa3pabarbiBaTh KOHCTPYKTOPCKO-TEXHOIOTUYECKYIO
JOKYMEHTAIIUIO C IOMOLIbI0 HHPOPMAITMOHHBIX
TEXHOJIOTUA, TPUMEHATh MAILIMHHBIE METOABI pacuéTa
IapaMeTpOB IEMEHTOB U YCTPOMCTB;

JosxeH BJIageTh COBPEMEHHBIMU AIMAPATHBIMU U
MIPOrpaMMHBIMH CpEACTBaMU aBTOMAaTHU3alMU pa3paboTKu
KOHCTPYKLMM U TEXHOJOTUM MPOU3BOACTBA IEKTPOHHBIX
CPEIICTB COBPEMEHHBIMHU MTPOTPAMMHBIMHU CPEJICTBAMH
IIOJrOTOBKH KOHCTPYKTOPCKO-TEXHOJIOIMUECKOM
JOKYMEHTAIIHH;

I[1K- | cmocoGHOCTRIO pa3pabaThiBaTh

7 MPOCKTHYIO ¥ TEXHUUYECKYIO
JOKYMEHTAIHI0, OPOPMIIATH
3aKOHYEHHbIE IPOECKTHO-
KOHCTPYKTOPCKHE PabOTHI

OO1ye XapakTepUCTUKH MOKa3aTeleil ¥ KPUTEPUEB OLCHUBAHHMS KOMIETCHLMH Ha BCEX ATarax
NIPUBEACHBI B TabHIIE 2.
Tabnuna 2 — O0ure XapaKTepUCTHKH TIOKa3aTeleil i KPUTEPUEB OLICHUBAHMSI KOMIICTCHIIUI 110 dTaram

Ilokazarenu u
3HaTh YMeTh Bnanets
KpUTEPHH
OTtmano (Beicokmii | O0manaer paktnueckumu | OOnagaer Auana3oHOM Kontponupyet padorty,
YPOBEHB) U TEOPETHUECKUMHU NpPaKTUYECKUX YMEHHUH, MIPOBOAMT OLIEHKY,
3HAaHUSMH B TIpeerax TpeOyeMBbIX /ISl pa3BUTHUSI | COBEPIIECHCTBYET NEHCTBUS
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u3y4aeMoi 06aacTu ¢
NOHMMaHHEM TPAHUIL
PUMEHUMOCTH

TBOPUYECKHUX PELICHUN,
abcTparupoBaHuUs
poosieM

paboTbl

Xoporto (6a30BbIit

3HaeT (QaxThl, IPUHIHIIGI,

O6na,uaeT Juara3oHOM

ECpCT OTBCTCTBCHHOCTD 3a

YPOBEHB)

0 (TTOPOTOBBIH

OOIIMMH 3HAHUAMU

YMEHUAMH, TpeOyeMbIMH

3a1ay

AJI BBIITOJIHCHUSA TPOCTBIX

YPOBEHB) IpoIecchl, o0Me NPAaKTUYECKUX YMEHHUH,  3aBEpLICHHE 33/1a4 B
MOHATHS B Ipeaesiax TpeOyeMbIX JJISl pELICHUsT | UCCIIEIOBAHUM,
n3ydaeMoil obnactu ornpeeEHHBIX MPo0IeM B | IPUCIIOCAOINBAET CBOE

00JIaCTH HCCIIE0BaHUSA MOBEJICHHE K
00CTOATEHCTBAM B
pelieHny nmpoodiieM

VYnosnerBopurenbH | O6manaeT 6a30BbIMH Ob6namaeT OCHOBHBIMU PaGoraet mpu npsmMom

HaOJIFOIEHUH

TEXHUYECKOM JOKYMEHTAIlMM CTaHJapTam,

JIOKyMEHTAaM.

2 Peaqn3zanus KOMIETEeHIH I

2.1 Komnerenuus ITK-8
[TIK-8: TOTOBHOCTBIO OCYIIECTBIATH KOHTPOJb COOTBETCTBUS pa3padaThIBAEMBIX IMPOCKTOB U

TEXHUYCCKHUM  YCIIOBUAM

U JpyrUM HOPMaTHBHBIM

s popmupoBaHUs KOMIETEHIIMHA HEOOXOAMMO OCYIIECTBUTH PAJl ATAOB. DTarbl POPMHUPOBAHUS
KOMIIETEHIIMM, IMPUMEHSEMBIE JUIsI 3TOTO BMJbI 3aHATUN M MCIOJIb3YyEMBIE CPENCTBA OLICHUBAHUSA
npecTaBieHsl B Tabauie 3.
Tabnuna 3 — Oransl popMupoBaHHUs KOMIETSHIIMH U UCTIONIb3YEMBbIE€ CPEACTBA OLICHUBAHUS

BHEITHUX ¥ BHYTPSCHHHUX
JECTAOMITU3UPYIOLITUX
(hakTOpOB M XapaKTep uxX
BozaelicTBusg Ha POC npu
WX JKCIUTyaTaluH,
TPaHCTIOPTUPOBAHUU U
XPaHEHUH; METOJIBI 3aIHTHI
POC ot BHEmHUX U
BHYTPEHHUX
JeCTaOMITU3UPYIOIIUX
(haxTOpOB (TEIJIOBBIX U
MEXaHHUYECKHUX
BO3/ICUCTBUI); TPUHITUTIBI
MaTeMaTH4eCKOTO
moaenupoBanusi POC u ux
TEOPETUUECKOE
000CHOBaHHE, OCHOBAHHOE
Ha KJIACCHYECKHX
ITOJOKEHUIX
TEOPETUYECKOW MEXaHUKH U
TEPMOJUHAMUKH;
KOHCTPYKTHUBHBIE MEPBI
MOBBILIEHNS HATEKHOCTH
mpokoro kiacca POC mpu
TEIIOBBIX ¥ MEXaHNYECKHUX

MIPOrpaMM JUIsl pEILCHUs
IIPAKTUYECKUX 3a]ay;
MIPEACTABIATh TEXHUYECKUE
pELICHUS C UCTIOIb30BAHUEM
CPENCTB KOMIIBIOTEPHOM
rpaduxu u
reOMETPHUYECKOTO
MOJEIINPOBAHUS;
HCIIOJIB30BaTh METONIBI U
MHCTPYMEHTHI pa3paboTKu
KOHCTPYKIIMH M TEXHOJOTHU
JJIEKTPOHHBIX CPEICTB;
HCIIOJIB30BaTh HOPMAaTUBHO-
TEXHUYECKYIO
JOKYMEHTALUIO B
IIPOCKTHOU EATEIILHOCTH.

Cocrasn 3Hare YMeTh Bnanern
Coz[epncaHHe BUAbI I/IH(i)OpMaIII/IOHHI)IX HCIIOJIB30BaTh CTaHILapTHBIG COBpCMCHHBIMI/I anr[apaTHo-
JTAIlOB TEXHOJIOTHIA UCCIICIOBAHUN | TTAKEThI MPUKJIIAHBIX POTPaMMHBIMH

CpeACTBaMH aBTOMATH3aLIMHU
pa3paboTKu KOHCTPYKIUH U
TEXHOJIOTUI MPOU3BOICTBA
AJIEKTPOHHBIX CPEICTB.
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BO3JICHUCTBUAX C yU4ETOM
B3aMMHOT'O BIHSHHUS
KOHCTPYKLIMOHHBIX U
EKTPUYECKUX
IapaMeTpOB; METOBI
WH)KEHEPHBIX METOJIOB
MaTeMaTH4eCKOro
MOJEIUPOBAHMS
3IEKTPUYECKUX, TEIUIOBBIX
Y MEXaHUYECKHUX ITPOLIECCOB
B POC.

Bunrwl zanstuit

e JlaGopaTtopHbie pabOTHI;
o Jlekmmuu;

e CamocTosTenbHas
pabora;

e KonTpois
CaMOCTOSITEIbHON pabOThI
(xypcoBoit mpoexT /
KypcoBas pabora);

e JlaGopaTtopHbie pabOTHI;
o Jlexkumuy;

e CamocTtosiTenbHas
pabora,;

e KonTpomns
CaMOCTOSITEIbHON paboThI
(KypcoBoii ipoekT /
KypcoBasi pabota);

e JlaGopaTtopHbie pabOTHI;
e CamocTosiTenbHas
pabora;

e KonTpomns
CaMOCTOSTENIbHOM pabOoThI
(xypcoBo# npoexT /
KypcoBasi pabora);

Ncnons3yembl
€ CpecTBa
OILICHUBaHUS

e KonrpomnbHas pabora;
e Koncnekr
CaMOIIOJITOTOBKH;

e Otuér no naboparopHOU
pabore;

e Ormnpoc Ha 3aHATHSIX;

e OTtuéT 1o KypcoBoil
pabore;

o TecT;

e JlubdepeHnmpoBaHHBII
3aY€eT;

e DK3aMeEH;

e Kypcosas pabora
(npoekr);

e KonrponbHas pabora;

e KoHcrekr
CaMOIIOJITOTOBKH;

e Ortuér o naboparopHoOu
pabore;

e Ormpoc Ha 3aHATHSIX;

e 3ammTa KypCcoBbIX
poeKToB (paboT);

e OTU€T MO KypCOBOM
pabore;

o TecT;

e JlubdepeHunpoBaHHBIHI
3a4€T,

e DK3aMeH;

e Kypcosas pabora
(npoexr);

e Ortuér no naboparopHoOU
pabore;

e 3ammTa KypCcOBbIX
MPOEKTOB (pador);

e OTU€T MO KypCOBOM
pabore;

o JluddepeHurpoBaHHbIHA
3a4€T;

e DK3aMeH;

e Kypcosas pabora
(poexkr);
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@opMynUpPOBKa MOKA3aTeyiel W KPUTEPUEB OLICHUBAHUS JAHHOW KOMIIETEHUMU IPUBEJCHA B

Tabnune 4.
Tabnuna 4 — [lokazarenu U KpUTEPUH OLIEHUBAHKS KOMIIETCHIIMH HA dTarax
CocraB 3HaTh VYMeTh BmageTs
Ot1nnyHO e OOmagaer e OOmagaeT guana3oHOM e Kontponupyet
(BBICOKHH yPOBEHb) | (haKTUUECKMMH U MPaKTUYECKUX YMEHUH, paboTy, MPOBOAUT
TEOPETHUECKUMU TPeOYEMBIX JJISI pa3BUTHUS OIICHKY, COBEPIIICHCTBYET

3HAHUSIMU B IIpeeax
u3ydaeMoi obmacTu ¢
MOHUMAHHUEM TPaHUI]
MPUMEHUMOCTH;

e OOmnamaer
(hakTHIECKUMU U
TEOPETUUECKUMU
3HAaHUSMH B IIpeJeiax
H3y4aeMou 00J1acTu ¢
MOHUMAaHHUEM TPaHUI]
MPUMEHUMOCTH;

® aHaAIM3UPYET CBS3U
MEXIY LEeTSIMU U
3a/1auaMu
COBPEMEHHBIX CPE/ICTB
KOMITBIOTEPHOTO
npoekruposanus POC;

TBOPUYECKHUX PELLICHUN,

abcTparupoBaHus MPooIeM

CBOOO/IHO IPUMEHSIET
COBpEMCHHEBIE
IMPOrpaMMHLBIC KOMIIJICKCBI
CXEMOTEXHUYECKOTO
MOJCTUPOBAHUS;

NeicTBUs PabOTHI
CHOCO0OEH OCYIIECTBIATh
MEXKIIPOTrpaMMHBIN
00OMEH MPOEKTHOI
uHpOpManuei B
pa3nu4HbIX popmarax u
IPOTOKOJIAX;

Xoporo (6a30BbIit

e 3Haet (hakThl,

o (O0mamaeT qUaa30HOM

e Kontpomupyet

YPOBEHb) MPUHLIHUIIBL, TPOLECCHI, | MPAKTUYECKUX YMEHHH, paboTy, MPOBOAUT
00II1E TTOHATHSA B TpeOyeMBIX IS PEIICHUS OIICHKY, COBEPIIICHCTBYET
npeaenax uzydaemMoun ornpeneNnéHHbIX Mpo0iIeM B | JelcTBUS PabOThI
007aCTH IOHUMAET 00J1aCTH MCCIIENOBAHUS; CIOCOOEH OCYIIECTBIATh
CBSA3U MEXAY LIEJISIMU M| e CaMOCTOSTEIbHO MEXIPOTPaMMHBIN
3aJla9aMu MNPUMCHSCT COBPEMCHHBIC 00MEH IPOEKTHOM
COBPEMEHHBIX CPE/ICTB | MPOrpaMMHBIE KOMILIEKCH | MH(opMarueil B
KOMITHIOTEPHOTO CXEMOTEXHHUYECKOTO pasnuYHbBIX (hopMaTax u
npoekrtuposanus POC; | monenmuposanmus; MPOTOKOJAX;

VoBneTBOpUTENLHO | o O6namaet 6a3oBbiMu |  O01agacT OCHOBHBIMHU e PaGotaet npu npsiMom

(TTOpOTOBBIIA 00IIUMH 3HAHUSIMHA YMEHUSAMH, TPEOyeMbIMH HAOIIOEHNUH BIIAaEET

YPOBEHbD) TaéT ompeneaeHus JUTSI BBITIOJTHEHUS TIPOCTHIX | TSPMUHOJIOTHEH,

Lenei u 3ama4y 3a/1a4 yMeeT paboTarh C MPUHATON B
COBPEMEHHBIX CPEJICTB | COBPEMEHHBIMH MEXITPOTPaMMHOM
KOMITBIOTEPHOTO IPOrPaMMHBIMH oOMeHe IPOEKTHOM
npoektupoBanus POC; | komriuiekcamu uHpopManuei;
CXEMOTEXHHUYECKOTO
MOJICITUPOBAHUS;

2.2 Komnerennus IK-7
[IK-7: cnocoOHOCTBIO pa3pabaTbiBaTh MPOEKTHYI0 M TEXHUYECKYIO JOKYMEHTAIMI0, 0QOpPMIISThH
3aKOHYEHHBIE TPOEKTHO-KOHCTPYKTOPCKUE pabOTBHI.
s popmupoBaHUsl KOMIETEHIIMA HEOOXOAMMO OCYHIECTBUTH PAJl ATANOB. DTarbl POPMUPOBAHUS
KOMIETEHIIUH, MpPUMEHSeMble JJsI 3TOr0 BHIbl 3aHATUH M HCHOJb3yeMble CpEICTBA OICHMBAHUS
MIPEICTABICHBI B TAOHIIC 5.
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Tabmuma 5 — Drarnsl

OpPMHPOBAHUA KOMIICTCHIWHN U UCITIOJIB3YCMBIC CPCACTBA OLICHUBAHUA

KOMIIOHCHTOB
COBpPEMEHHBIE
TEXHOJIOTHYCCKHUE
MPOIECCHI, JICKAIIUX B
OCHOBE IIPOU3BOJICTBA
POC

COOTBETCTBHS
pa3pabaThIBaeMbIX
IIPOEKTOB U TEXHUYECKOU
JOKYMEHTAIH
TEXHUYECKHUM YCIIOBUSM U
JPYTMM HOPMaTHBHBIM
JOKyMEHTaM

CocraB 3Harb YmeThb Bnagets
Conepxxanue CTaHAAPThl, TEXHUUECKUX | pa3padaThiBaTh COBPEMEHHBIMHU
JTaroB yCIIOBUS U TpeOOBaHUM KOHCTPYKTOPCKO- MPOTPaMMHBIMHU
ECKJI ocHOBHBIE TEXHOJIOTUYECKYIO CpeACTBaMM MOJArOTOBKH
XapaKTEPUCTUKU U nokymeHntanuio Ha POC | koHCTpyKTOpCKO-
MapaMeTphl AMEKTPOHHBIX | OCYLIECTBISATh KOHTPOJIb | TEXHOJIOTMYECKOM

JOKYMEHTALH IIPOEKTOB
POC naBbikamu paboThI €
KOMIIBIOTEPHOU TEXHUKOU
U IPOTrPaMMHBIM
obecrieueHreM st
pa3paboTKu
KOHCTPYKTOPCKOU
JOKYMEHTAIlM1 HaBbIKAMHU
BbIOOpA IIEKTPOHHBIX
KOMIIOHEHTOB U
MaTepua’os,
COOTBETCTBYIOIIUX
TEXHUYECKOMY 3a/1aHHIO,
cranaaptam win TY

Bunp! 3aggatuil

Hcnone3yemblie
cpencTsa
OIICHUBAHUS

e JlabGoparopHsble
paboThI;

o Jlekumu;

e CamocTosiTenbHas
pabora;

e KoHTpOIsb
CaMOCTOSATENIbHOM
paboTh! (KypcoBoi
IIPOEKT / KypcoBasi
pabora);

e KoHTponbHas paboTa;
e KoHcnekr
CaMOIIOITOTOBKH;

e OtuéT no
nabopatopHoit padoTe;

e Ormpoc Ha 3aHATHSIX;
e OTuéT no KypcoBoi
pabore;

o TecT;

o JluddepenmpoBaHHbI
# 3a9éT,

e DK3aMeH;

e Kypcosas pabora
(mpoexkr);

e JlaGoparopHsble
paboThI;

o Jlekumuu;

e CamocTosiTeNnbHAS
pabora;

e KonTpois
CaMOCTOSITEIHbHON
paboThI (KypCOBOM
MIPOEKT / KypcoBast
pabora);

e KoHTposbHas pabora;
e KoHcnekr
CaMOTIOATOTOBKH;

e Otuét no
naboparopHoii paboTe;
e Ormpoc Ha 3aHATHSIX;
e 3amuTa KypcOoBBIX
MPOEKTOB (pador);

e OTtuér 10 KypcoBoil
pabore;

e TecT;

e JluddepeHunpoBaHHEI
1 3a4€r;

e DK3aMeEH;

e Kypcosas pabora
(mpoexkr);

e JlaGoparopHsble
paboThI;

e CamocTosiTeNnbHas
pabora;

e Koutponb
CaMOCTOSITEIbHOM
paboThI (KypCOBOM
IPOEKT / KypcoBas
pabora);

e OT14ué€T no
nabopatopHoii pabore;
e 3amuTa KypcOBBIX
POEKTOB (padorT);

e OTtuér 1o KypcoBoil
pabore;

e JlubdepernmpoBaHHbI
M 3auérT;

e DK3aMeEH;

e Kypcosas pabora
(mpoexT);

(DOpMy.]'II/IpOBKa Mokazarejae u KPpUTCPUCB OLCHUBAHUA JaHHON KOMIIETECHIIUHN IIpUBCICHAa B

Tabure 6.
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Tabnuua 6 — [Tokasarenu ¥ KpUTEPUH OLICHUBAHMS KOMIIETEHIIMHU HA Tanax

CocraB

3Hare

VYmMmeTh

Bnanets

(@71107L1500)
(BBICOKHUI YPOBEHB)

® [IPE/CTABISCT
CTHIOCOOBI U Pe3yNIbTaThI
pELICHHS CIIOKHBIX 3a]1a4

® YMCCT NPCACTABIIATH
TCXHUYCCKUC PCUICHUSA C
HCIIOJIB30BAHUECM CPCACTB

e CcBOOOMIHO BrageeT
METOJIJaMU ONTUMHU3AINHI
MPOEKTHBIX PELICHUM;

® pacrio3HaeT
TEHJICHIINH Pa3BUTHUS U
pazbupaercs B
COBPEMEHHOMN
9JEMEHTHOM Oa3e;

MaTeMaTu4ecKoe
MOJIETMPOBAHHE
U(GPOBBIX YCTPOMCTB;

CXEMOTEXHHUECKOTO KOMIBIOTEPHOH rpaduku; | e Brameer
IIPOEKTUPOBAHUS, ® CaMOCTOSITENIHO TEXHOJIOTUSIMH
® CIENIHUT 3a BBINOJIHAET «0e30yMaxcHOro»
TEH/ICHIUAMH Pa3BUTHA | MaTeMaTH4YecKoe POEKTHUPOBAHUS
Y 3HaeT COBPEMEHHYIO MOJIETUPOBaHUE
3IIEMEHTHYIO 0a3y ; CJIO’KHBIX IU(PPOBBIX
YCTPOMCTB C LEJBIO
ONTUMH3AINH UX
apaMeTpoB;
Xopomwo (0a30BbIi | ® WMeET NPEICTABICHAE | ® YMEET HAXOIMTh e BIajeeT
YPOBEHb) 0 crocobax u TEXHUYECKHE PEUICHUS C | IMIUPUYCCKUMHU
pe3ynprarax peueHus UCIIOJIb30BaHUEM CPEACTB | NpUEMAMU
CJIOKHBIX 3aj1a4 KOMITbIOTEpHOM Tpaduky; | «0e30yMaKHOro»
CXEMOTEXHHUYECKOTO ® yMeeT KOPPEKTHO POEKTUPOBAHUS;
IIPOCKTHPOBAHUS, BBITIOJIHATD ® BIAJEET OCHOBAMHU
® 3HAKOM C MaTeMaTH4ecKoe MEXITPOrPaMMHOTO
TEH/ICHUUSAMH Pa3BUTHA | MOJEIMPOBaHUE oOMeHa MPOeKTHON
Y MIMEET MPEJICTABICHUE | CIIOKHBIX HU(PPOBBIX uHpopManueii B
O COBPEMEHHOM YCTPOMNCTB € LEIBIO pa3nu4HbIX popmarax u
AIIEMEHTHOH 0a3ze; ONITUMH3AINH UX MPOTOKOJIAX;
napaMeTpoB; ® BIAJEET HEKOTOPHIMU
METOJlaMi ONTHUMU3ALUU
IIPOCKTHBIX PELICHUN;
VIOBIETBOPUTEIILH | ® BOCIPOM3BOIUT ® yMEeT NOJIb30BaThCs ® BIAJEET MPOCTEHIINMHU
0 (OpOroBEIi pelleHe CIOKHBIX 3a/1a4 | CPeICTBAMU HaBBIKAMHU ONTHUMHU3ALUU
YPOBEHb) CXEMOTEXHHUECKOTO KOMIIBIOTEPHOU rpauKu; | TPOEKTHBIX PEIICHU;
IPOEKTHUPOBAHUS; ® yMeeT BBIITOIHATD ® BIAJCET HABBIKOM

[IOATOTOBKH
KOHCTPYKTOPCKHUX
JIOKyMEHTOB B
IEKTPOHHOM BUJIE;

JACATCIIbHOCTH,

XapaKTEePU3YIOLUX OSTaIlbl

3 TunoBbie KOHTPOJIBLHBIE 32TaHUS
Jlnst peanu3aiuy BBIMICTIEPEYUCICHHBIX 33/1a4 OOYUYEHUS UCTIONB3YIOTCS THUIIOBBIE KOHTPOJIBHBIC
3a/laHusl WM WHbIE MaTepuaibl, HEOOXOAUMBIE JI OLICHKH 3HAHWUW, YMEHHM, HABBIKOB U (HMIJIM) OMBITA

o0pa3oBareIbHON IPOrPaMMBI, B CISIYIOIIEM COCTABE.

OuOIUOTEKAY.

3.1 Bonipochl Ha caMONOATOTOBKY
Pa3patorka 3j1eMeHTHOI 6a3bl
1. B cpene Altium Designer pa3zpadorars YI'O u Tonosornueckoe mocaaouHoe MecTo JJis
xonzgencaropa K73-17 2.2mx®d 63B (5%) 0XK0.461.104 TY. BxirouuTs pa3paboTKy B COCTaB OMOIHOTEKH
«YueOHast OubIUOTEKAY.
2. B cpene Altium Designer pa3paborars 4 cexuuu YI'O u TOnmonorndeckoe nocagoqHoe MecTo
st mukpocxeMbl KS111TY?2 6K0.348.149 TV. Bxitounts pa3paboTKy B cocTaB OuOIMoTeku «YueOHas

dbopMupoBaHUS KOMIIETEHIMII B TpOIECCEe OCBOCHUS

3. B cpene Altium Designer pazpabotars YI'O u Tononoruueckoe nocagaouHoe MECTO JIJIs
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unaykruBaoctr EC24-150K (www.platan.ru/pdf/ec148.pdf). Brirounts pa3paboTKy B cOCTaB
o6ubnroTexn «YueOHas OUOIHMOTEKA.

4. B cpene Altium Designer pazpaborats YI'O u TOMoNOrn4eckoe mocajgoqHoe MEeCTO JJIs
pesuctopa C2-33 0.125Bt1 1% QC400101.SU0005-89. Bxiarounts pa3paboTKy B cOCTaB OMOINOTEKH
«YyeOHast OubIMOTEKaY.

5. B cpene Altium Designer pa3zpadorars YI'O u Tomonoruyeckoe mocagoqyHoe MecTo JUisl T1oaa
MBRS120T3 (www.onsemi.com/pub/Collateral/ MBRS120T3-D.pdf). Bxirounts pa3paboTKy B COCTaB
o6ubnnoTexu «YueOHas OMOIHMOTEKa.

6. B cpene Altium Designer pa3padorars YI'O u Tononmornueckoe mocajaouHoe MecTo JIst
kiaemMmHuKa X977T10 (www.chipindustry.ru/library/DOC000054719.pdf). Bkirounts pa3paboTKy B
cocTaB OuOIMOTEKH «YueOHast OubInoTEeKay.

7. B cpene Altium Designer pa3zpadorars YI'O u Tomonoruueckoe nocagoqHoe MeCTo IS
mThIpeBoro pazséma PLS-02 (www.platan.ru/pdf/ec278.pdf). Bknrounts pa3paboTky B cocTaB
o6ubnroTexu «YueOHas OMOIHOTEKaY.

8. B cpene Altium Designer pa3padorars YI'O u Tonosornueckoe mocaaouHoe MecTo s
pa3béma nuranus PWL-02M (www.platan.ru/pdf/ec275.pdf). Brmouuts pa3paboTKy B cocTa
OoubmMoTeKn «YueOHass OnOInoTeKay.

9. B cpene Altium Designer pazpabotars YI'O u Tomonoruueckoe mocaaoqyHoe MecTo JJIsl YUTI-
pesuctopa RC 0805 103 J (www.eximer.net/products/electron/passive element/rezistors/chip/
import/import_1584.htm|? Page=1). Bkitounts pa3paboTky B cocTaB OuOIHoTekn «YyeOHas
OoubIHOTEKAY.

10. B cpene SolidWorks pa3paborars Tpéxmepryto Mozenb kouaencaropa K73-17 2.2mx® 63B
(5%) 0XK0.461.104 TYV. Pa3pabotky noakmrounts kak PCB3D monens k coorBercTBytomemy YIO.

11. B cpene SolidWorks paspaborars Tpéxmepnyro moaens Mukpocxembl K133JIA6 6K0.348.086-
01 TV. Pazpa6otky nonkirounth kak PCB3D mMonens k coorBeTcTByomemy YI'O.

12. B cpene SolidWorks pa3paborars TpéxmepHyto Mozaenb nHAYKTuBHOCTH EC24-150K
(www.platan.ru/pdf/ec148.pdf). Paspabotky nmoakmrounts kak PCB3D Mozeb K COOTBETCTBYIOIIEMY
YTO.

13. B cpene SolidWorks pazpaborars Tpéxmepnyto Mmonenb quoga MBRS120T3
(www.onsemi.com/pub/Collateral/MBRS120T3-D.pdf). Pa3paborky noakiatounts kak PCB3D mozmens k
cootBeTcTBYIOIEMY YI'O.

14. B cpene SolidWorks pa3paborars TpéxmMepHyIO MOelb pa3béma nutanus PWL-02M
(www.platan.ru/pdf/ec275.pdf). Paspabdotky nonkmrounts kak PCB3D mMonens kK COOTBETCTBYIOIIEMY
YTO.

15. B cpene SolidWorks pazpabotars Tpéxmepnyto Mmozens yumn-pesucropa RC 0805 103 J
(www.eximer.net/products/electron/passive_element/rezistors/chip/import/import_1584.html?Page=1).
Pa3pabotky nonkmtounts kak PCB3D moznens k coorBercTByomemy YI'O.

TomoJioruueckoe NPoeKTHPOBAHUE

1. «l'opsiuast CBS3b» MEXIY OTIEIbHBIMU YAacTAMH IPOEKTa. 3arpy3uTh MPOEKT, BXOMALINI B
komriekt npumepoB Altium Designer: X:\Program Files\Altium Designer 6\Examples\References
Designs\Ethernet Nanoboard Add-On\. OTKpbITh Ba JOKYMEHTA, BXOASIIUE B IPOEKT:

- phy.schdoc — anexTpudeckas cxema;

- phy.pcbdoc — neuarnas miara.

a) HaiiTh B anekTpuueckor cxeme koHnencarop C5 (Edit/Find Text). Mcnons3ys moouepenHo Tpu
KOMaH/1bl nepekpecTHhIX ccbutok (komaHnbl Tools/Select PCB Components; Tools/Cross Select Mode;
Tools/Cross Probe), oOHapyXuTh Tpems pa3HBIMH CIIOCOOAMHU MECTOIOJIOKeHHE KoHzeHcaTtopa C5 Ha
[1€YaTHOM IIaTe.

0) Haittm Ha medarnoil tutare kouzaeHcatop C4 (manens PCB). Hcnonb3ys moouep&mHo niBe
KOMaH bl Tepekp&cTHBIX cchlTok (koManabl Tools/Cross Select Mode; Tools/Cross Probe), Bxiiagka ECO
Generation. Beikmounts omuio Push Component Designator Changes to Annotation File. O6parnas
cuaxponmzanua. Komanga Design/Update Schematic. Knonka Execute Changes. Y6enuTbcs, uto Ha
ANEKTPUYECKON CXeMe MO3UITMOHHOE 0003HaueHne Mukpocxembl Ul usmenmiocs Ha DDI.

2. CHUHXpOHHU3AIUs ANEKTPUUECKOW CXeMbl U NedaTtHoM 1uiartbl. CKONMUpPOBAaThH B CBOIO PabOUyro
nmanky mpoekt X:\Program Files\Altium Designer\Examples\References Designs\Ethernet Nanoboard
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Add-On\. KontupoBanue Tpedyercsi, 4TOObI CIy4ailHO HE TIOBPEAUTh HCXOAHBIC (ailibl. 3arpy3uTh MPOEKT
PHY.PrjPCB. OTKpbITh ABa TOKyMEHTa, BXOAAIINE B IPOEKT:

- phy.schdoc — snexTpudeckas cxema;

- phy.pcbdoc — neuarnas miara.

a) IpsiMasi CHHXPOHHU3AITHS.

Ha snexrpuueckoil cxeme HaiiTu U yganuTh koHaeHcarop C3. YCTaHOBHUTH MOPSAOK CIIE€OBAHUS
MO3UIIMOHHBIX 0003HaueHnit DPU «cBepxy BHU3, ciieBa HampaBo». Komanma Tools/Annotate Schematic.
Order of Processing = Down Then Across. [IpuHyauTeIbHO pacCTaBUTh MO3UIIMOHHBIE 0003HAYCHUS 110
HoBoMy mnpaBuny. Komanna Tools/Force All Schematic. Ilpsmas cunxponuzauusa. Komanna
Design/Update PCB. Knonka Execute Changes. YO0enuTbcsi, 4TO Ha MEYaTHOM IUIaTe MPOU3OLUIN
u3MeHeHus: ynan€H koHmeHcarop (C3; T1M0-HOBOMY pacCTaBlCHBI TO3WIIMOHHBIE O00O3HAYCHUSI.
[Muxnmuyeckoe npumenenue komanas! Edit/Undo; Edit/Redo.

0) oOpaTHasi CHHXpOHH3AIIUA.

Ha mneuarnoit mnare Haith MukpocxemMy Ul. IlpucBoMTh MHMKpOCXEME HOBOE IMO3ULMOHHOE
ob6o3nauenue DDI1. COpocuTh omnuui BHeCeHHs HU3MEeHeHH uepe3 Annotation-aitn. Komanma
Project/Project Options. Bknanka ECO Generation. Beikmounts onmmto Push Component Designator
Changes to Annotation File. Obparnas cunxponmsanus. Komanma Design/Update Schematic. Kuomka
Execute Changes. Yoenurtbcs, 4To Ha SJIEKTPUYECKON CXeMe MO3UIMOHHOE 0003HAYEHUE MHUKPOCXEMBI
Ul usmenminocs Ha DD1.

3. Ha3nauenue mocagouHbIX MecT 3aeMeHTaM. CKONMpoBaTh B CBOIO padoOdyr0 MamKy MPOEKT
X:\Program Files\Altium Designer 6\Examples\References Designs\Videomultiplexer\. Komuposanue
TpeOyercs, 4YTOOBI  ClAy4alHO HE  TOBpPEIUTh  HUCXOAHBIE  Qailnpl.  3arpy3uTh  MPOEKT
PCB_VideoMux.PrjPCB. OTKpsITh TpH JOKYMEHTA, BXOSIINE B TPOCKT:

- PCB_DecoderA.schdoc — anekrpuyeckas cxema KaHana A;

- PCB_DecoderA.schdoc — snekTpudeckas cxema Kanaja B;

- VideoMuxBoard.pcbdoc — neuarnas mara.

TpeOyeTcss 3aMEeHHTH TOIONOTHYeckoe Mocamounoe mecto QC49/SMD mns aByx KBapIieBbIX
pe3zoHaropoB X1 u X2 Ha tononoruueckoe nocagouHoe Mmecto MCCTD. KBapuesbie pe3zonaropsl X1 u
X2 Haxo#ATCs B IEKTPUUYECKUX CXeMax KaHaila A W kaHana B, coorBerctBeHHO. Tomomoruueckue
MOCAJ0YHBIC MECTa HAXONATCS B MOAKIIOUEHHOM K mpoekTy oubmmnoreke PCB_Footprints.PcbLib.

B pemakrope mevaTHBIX IUIAT yIaddTh BCe medaTHbie npoBoaauku. Komanmga Tools/Un-Route/All.
Vnanute Bce nonuronsl (3kpannsie ciou). Komanna Tools/Polygon Pours/Shelve 86 Polygons. Haiitu u
BBIJICJIUTh TOIIOJIOIMUYECKOE [10CAI0YHOE MECTO KBapleBoro pe3oHaropa X1. [llen-yok npaBoii kiaBuiei
MbIH, BeIOOp myHkTa Find Similar Objects. B nmuanoroBom okne B cTpoke Footprint BeiOpars Same.
Knonka Apply. Y6enutscs B npaBuibHOCTH BhiOOpa. Kuomka OK. B manenn PCB Inspector B cTpoke
Footprint «Bpy4Hy0» HamucaTh Ha3BaHUE HOBOTO TOIOJOrHYecKoro nocagounoro mecta MCCTD, nocie
yero Ha)kaTb Ha Enter. 3akppiTh nanens. CHATH BblACICHHE.

C nomomrsto xomansl Tools/Cross Select Mode mpoBepuTh B3aUMHOE COOTBETCTBHE KBapIIEBBIX
PE30HATOPOB HA CXEME U Ha IUIaTe.

4. IIpocMOTp U OOHOBJICHHE CBSI3EH MEXKIy JIEMEHTaMH CXEMBbI M Ie4aTHO# TuiaThl. CKOMpoBaTh
B cBo0 pabouyro manky mpoekr X:\Program  Files\Altium  Designer 6\Examples\Signal
Integrity\Differential Pair\. KonupoBanue TpeOyercsi, 4ToOBI CIy4ailHO HE MOBPEIUTh UCXOMHBIC (haiiiibl.
3arpy3uts npoekT DifferentialPair.PrjPCB. OTKpbITh 1Ba JOKyMEHTA, BXOJAIINE B IPOEKT:

- DifferentialPair.schdoc — snekTpuueckas cxema;

- DifferentialPair.pcbdoc — neuarnas nara.

TpeOyeTcst 3amenuTs 1Ba pe3uctopa R3 u R7 Ha nBa kongencaropa émrocteio 100 nd. YcnoBHbIe
rpadpuueckre 0003HAYCHMs KOHJEHCATOPOB M HMX TOIOJOTMYECKHE MOCAJ0YHbIE MECTa HaXOIATCS B
crangaptHoi oudanoreke Miscellaneous Devices.IntLib.

B penakrope cxem HaiitTu u ynanuth aBa pesucropa R3 u R7. B manenu Libraries mogxirouuTsb
oubmmorexy X:\Altium Designer\Library\Miscellaneous Devices.IntLib. B ykazanHoi 6u0an0TEKEe HalTH
kongercatop Cap Semi M pa3MecTUTh [1Ba JK3EMIUIIpa Ha MecTe OBIBIIMX PE3UCTOPOB. YKa3arh
nosunimonHbie  o6o3HaueHuss Cl wum  C2. TlomcoenWHUTh KOHTAKThl KOHJIEHCATOPOB K  JBYM
TOPU30HTAJILHBIM IPOBOIHUKAM.
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B penakrope neuaTHbIX IJaT HAUTH U yAAJIUTh TOMOJOTHYECKUE MOCAT0UYHBIE MECTA PE3UCTOPOB
R3 u R7. C nmomompro komanael Place/Component Halitn B 6mbnuoreke Miscellaneous Devices.IntLib
Tomnojoruueckoe nocagouHoe Mmecto C1206 mist koHAeHCaTOpa. YKa3aTh Mo3UIIMOHHOE 0003HaueHue Cl.
PasmecTuTh ABa 3K3€MIULSIpa TOMOJOTMYECKOIO MOCAJ0YHOTO MECTa KOHIEHCATOpa COITIACHO PUCYHKA,
MIPUBEIEHHOTO HIXKE.

C nomomrsio komanabl Project/Component Links BboImoaHUTs B3auMocBa3b YI'O u mocamouHbIx
MecT. BblienuTh B J1IEBOM U CpEeHEM CIUCKE MO3UIIMOHHbIE 0003HaueHus: Cl v HakaThb HA KHOIKY > JJIs
MepeMeIeHHUs] B MPaBbI CIIMCOK. AHAJOTHYHO CTPYHIHPOBATh MO3UIIMOHHBIE 0003HaueHus C2. Knomnka
Perform Update. B penaktope cxeM BBINONHUTH NpsMyto cuaxpoHu3anuio Design/Update. B quanoroBom
OKHe HaxaTh Ha KHoONKy Execute Changes. Eciu B pepakrope meyaTtHbIX IUIAT MO-TIPEKHEMY OCTaJIOCh
3eJ€HOE BBIICJICHHE, TO CileAyeT pa3BepHyTh Ha 180[] Tomonornyeckue mOCaI04YHbIE MecTa
KOHJIEHCATOPOB.

C mnomompro koMmaHabel Tools/Cross Select Mode mnpoBepuTh B3aMMHOE COOTBETCTBHE
KOHJIEHCAaTOPOB Ha CXEME M Ha IUIaTe.

5. Dnementsl kommyTanuu. B cpene SolidWorks pa3paborars cemelcTBO TpEXMEPHBIX Mozenen
komMmyTannoHHbIX  JienectkoB  (I'OCT  16840-78). CemelcTBO  J€NECTKOB  BHINOJHUTH  Kak
koHpurypupyemyto aetainb SolidWorks ¢ wucmonp3oBaHneM TaOmuIbpl TapamMeTpoB. BHemHuit Bun
JeniecTKa M OIpEeNeNAIone T'eOMETPUYECKHEe pa3Mepbl INpeCTaBIeHbl Ha pHUCYHKe. Pa3palorky
noakaounTh kak PCB3D Monens k cootBercTByoneMy YI'O.

6. OcoOEHHOCTH TOIOJIOTUYECKHX IMPOEKTOB C HCIOJIb30BAHHMEM MHOTOBBIBOJIHBIX IIIAHAPHBIX
OPO.

Hns copaBku. Fanout (hoHayT) — KOPOTKUI OTpe30K MPOBOAHUKA C MEPEXOTHBIM OTBEPCTHEM Ha
KOHIIE, TPEeTHA3HAUYECHHBIM JJIs1 YIPOIIEHHUsS] aBTOMATUYECKON TPacCUPOBKU KOMIIOHEHTOB C IJIAHAPHBIMHU
BBIBOIaMU. AHAJIOTWYEH TepMHUHY stringer (cTpunrep). OObBMHO mporpaMma aBTOMAaTHUYECKOM
TPACCUPOBKHU CaMOCTOSITEIbHO T€HEPUPYET CTPUHTEPHI ISl BCEX IUIAHAPHBIX KOHTAKTHBIX IJIOLIAJ0K Ha
HayaJIbHBIX 3TallaX TPACCUPOBKH, a MOCJIE €€ 3aBEPUICHMSI YIIAET JIUIIHUE IEPEXOIHBIE OTBEPCTHSI.

CxomupoBarb B CBOIO pabouyro manky mnpoekr X:\Program Files\Altium  Designer
6\Examples\PCB Auto-Routing\. KonupoBanue TpedyeTcs, 4ToObI CIy4ailHO HE MOBPEIUTh MCXOIHBIC
¢aiinel. 3arpy3uth npoektr PCB Auto-Routing.PrjPCB. OTKpbITh JOKYMEHT, BXOISAIIUH B IPOEKT
BOARD 3.PcbDoc. 3ameTim, 4To Ha MeYaTHOM IJIaTe€ BCE MUKPOCXEMBI C IUTAHAPHBIMU BBIBOJIAMH.

Tpebyercs co3marh CTpUHTEpPHl B PYyYHOM M B aBTOMAaTHUYECKOM PEXKUME, a 3aTeM IpPOBECTU
TPacCUPOBKY NIEYATHOM IIATHI.

HaliTu 1 BBIIETUTE MUKPOCXEMY C TTO3UIIMOHHBIM 0003HaueHneM U4. [1eadok npaBoii KiaBuIei
MBIIIM U BBIOOp B KOHTeKcTHOM MeHo Component Actions/Fanout Component. B nuanoro-som okze
Fanout Options octaButh Bce omnuuu 6e3 u3MeHneHus. MccnenoBarh Monyd4eHHbIH pe3yinb-Tar.

C mnomompto komaHnel Design/Rules w3MeHHTh mpaBWia NPOEKTUPOBAHHUS B OTHOLICHHH
reHepanuu cTpuHrepoB. B nepese npoexTupoBanus cieBa BeIOpath Routing, 3arem Fanout Control, 3arem
Fanout Default. B mpaBoii vactu nuanoroBoro okHa B rpymie Fanout Options U3MEHHTh HACTPOUKHU:

Fanout Style = Inline Rows;

Fanout Direction = In Only.

Knomka Apply, 3arem kHomka OK.

Haiiti u BbLAEIUTH MUKpPOCXEMY C MO3MIMOHHBIM 0Oo3HaueHueM Ul0. M3 KOHTEKCTHOro MeHO
npuMeHuTh komanay Component Actions/Fanout Component. HMccienoBaTh MONydeHHBIH pe3yibTart,
CPaBHUTH C MPEABIIYIIEH MUKPOCXEMOI.

CHoBa M3MEHMTH IpaBWJa MPOEKTUPOBaHMWS B OTHOIIEHWU TE€HEPALlMU CTPUHIrepoB. B rpymme
Fanout Options ycTaHOBHT:

- Fanout Style = Staggered Rows;

- Fanout Direction = Out Only.

Haiitu u BBLIETUTH MHUKPOCXEMY C MO3MLMOHHBIM oOo3HaueHueM U94. 3 KOHTEKCTHOTO MEHIO
npumeHuTh komMaHay Component Actions/Fanout Component. MccienoBarh MOMydeHHBIH pe3yIbTaT,
CPaBHUTH C IPEIbIAYIIUMU MUKPOCXEMaMHU.

AHAJIOTMYHO MOXKHO HCCIIEOBaTh Ipyrue KoMOuMHaIMu HacTpoek B rpymme Fanout Options u ux
PE3YNBTaTUBHOCTD B OTHOLIEHUH F'€HEPALMU CTPUHIE€POB.

YcTaHOBUTE NIEpBOHAYAIbHBIC HACTPOWKH IeHEpaIluu CTPUHTEpoB B rpymme Fanout Options:
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Fanout Style = Auto;

Fanout Direction = Alternating In and Out;

Direction From Pad = Away From Center;

Via Placement Mode = Centered Between Pads.

C mnomompto komauael Auto Route/Fanout/All BbINMOMHUTE aBTOMAaTHMUECKYHO TEHEPAIUIO
CTPUHIEPOB Ui BceX ocTaBmmxcs Mukpocxem. C momomibio koManasl Auto Route/All BbImOMHUTH
aBTOMAaTHUYECKYIO TPACCHUPOBKY MEUATHOW TUIATHI (IIPOIECC JUIUTENBbHBINA, 3aHUMAET HECKOIBKO MUHYT).
Y6enuThcs, 4To MOCIIe 3aBEPIICHUS aBTOMAaTHUECKOI TPACCUPOBKH HEKOTOPHIE CTPUHIEPHI MCUE3IIH.

7. Pa3pabotka nepennux naneneit POC. B cpene SolidWorks Bemmonnuts nepenstoro nanens POC,
NPEJCTABICHHYIO HIKe B TPEX NpoeKiuil. Marepuan nepeaHel maHeau — aJlOMHHHMEBBIN criaB AM.
duznyueckue mapameTpsl ITOrO CIJIaBa BHECTU B pemakTop marepuanoB SolidWorks, a 3aTem Ha3HAYUTH
s paszpabarbiBaeMoil neranu. MapkupoBarh Haamucu kpacko UM, uépubii TY 29-02-859-78,
mpudrom 5 — [Ip. 3 TOCT 26.020 — 80. Cnioco6 Hanecenust Haanucen B cpene SolidWorks pazpaborats
CaMOCTOSITEJILHO.

3.2 TecroBbIe 3a1aHUSA

1) K xakoii mpobGiiemMe OTHOCHUTCSI OIpe/eJC€HHE OCHOBHBIX XapaKTEPUCTHK CHUCTEMBI IIPU
HEKOTOpOi BEIOpaHHOM ((hMKCUPOBAHHOI) CTPYKTYpe?

a) npoOieMa CUHTE3a

b) nmpoGnema ananuza

2) K kaxoil nmpoOiemMe OTHOCUTCS BBIOOp YKCIia YPOBHEHN U MOJCUCTEM (MepapXusi CHCTEMBI)?

a) mpobiema CUHTEe3a

b) npoGiema ananuza

3) K kakoMy BuAY HOACHCTEM OTHOCSITCS TOJCHUCTEMBI TPACCUPOBKU COEAMHEHUH B NEYaTHBIX
riarax?

a) 00CITY)KUBAIOIIUE MOICUCTEMBI

b) MpoeKTUPYIOIIHE MOACUCTEMBI

4) K kakoMy BHJy TIOICUCTEM OTHOCSTCS TOJICUCTEMbI pa3pabOTKU U COINPOBOXKIECHUS
nporpammuoro obecrieuenuss CASE (Computer Aided Software Engineering)?

a) 00CITY)KUBAIOIINE TTOICUCTEMBI

b) MpoeKTUPYIOIIHE TOACUCTEMBI

5) K xakoMy BHIY IOJICHUCTEM OTHOCATCS TOACHUCTEMBl H3TOTOBJICHHS KOHCTPYKTOPCKOU
JTOKYMEHTAIIMH U CXeMOTEXHUIECKOTO aHaIn3a?

a) 00CITY)KUBAIOIIUE TTOICUCTEMBI

b) MpoeKTUPYIOIIHE TOACUCTEMBI

6) Kakyro MammHHYyI0 TpaduKy CieayeT HCIOJIb30BaTh JJs peIIeHUs 3aaad MPOEKTUPOBAHUS
KOHCTPYKIIHUH?

a) MHTEPAKTUBHYIO MAITMHHYIO TpaduKy

b) makeTHyI0 00paboTKy rpadudeckoit uHGpopmMauu

7) Kakas rpaduueckas cucremMa JOJDKHA HCIOJIB30BaThCs I OQOPMIICHUS TEXHUYECKOU
JTOKYMEHTAIU?

a) CIeMaIn3upOBaHHbIE T'paUUeCKIe CUCTEMBI

b) cucTemsbl 0011I€TO Ha3HAUYCHHUS

8) Kaxkas rpaduyeckas cucTemMa JJOIDKHA HCIONB30BaThCs I O(GOpMIICHUS TpadUuecKux
3aBucumocten POC?

a) CIeMaJIN3uPOBAHHbIEC TPaUIECKIE CUCTEMBI

b) cucTemsbl 0011IeTO Ha3HAYCHHUS

9) Kakue mnonxompl HEoOXOOUMBI /Jisi pEIIEHHA 3aJad TPACCUPOBKU COCAMHEHUH MEXIY
3JIeMEHTaMHu?

a) BHEJIPCHHE CYIIECTBYIOIIETO MPOTPAMMHOTO 00ECTICUCHHUS

b) mocTpoeHne MareMaTHYECKIX MOJENe

C) pa3paboTKa COOTBETCTBYIOIINX MPOTPAMM

d) pa3paboTka airopuTMOB

10) Kakue moaxonbl HEOOXOIMMBI Ui PELICHUS 3a7ad pa3MEIICHUs AJIEMEHTOB JIEKTPUUECKOU
CXEMBI [IOCJIE TOTO, KaK 33Jaua KOMIIOHOBKH YK€ pelieHa?
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a) BHEIPEHHE CYIIECTBYIOLIETO MPOrPAMMHOTO 00eCTIeUeHHs

b) pa3paboTka aaropuT™MOB

C) MOCTPOCHNE MaTEMATHUECKUX MOJIEIeH

d) pa3paboTka COOTBETCTBYIOIIUX ITPOrPaMM

11) B pe3ynbrare mpoBeACHUs HAYYHO-HCCIIEIOBATEIBCKUX pabOT co3laHa JOKYMEHTAIWs IS
pelieHus 3a1aun TpaccupoBku. K kakoit cucreMe OTHOCUTCS MOMy4YeHHas JOKyMeHTaus?

a) SCM-cucrema (yrpapicHHE [IETTOYKAMHU TTOCTABOK)

b) PDM-cucrema (yrnpaBieHue MPOESKTHBIME JaHHBIMH)

c) CAD-cucrtema (KOHCTPYKTOPCKOE IMMPOEKTUPOBAHUE)

d) CAM-cuctema (TeXHOIOTHYECKask TIOATOTOBKA MPOU3BOJICTBA)

e) CAE-cucrema ((pyHKIIMOHATBHOE MMPOESKTUPOBAHNUE)

12) Nmeem HabOp KOHCTPYKTOPCKOM JOKyMEeHTaIu Ha mpubop. Kakoe u3 onpeneneHuii moHATUS
"undopmarusa" HanboIee TOYHO COOTBETCTBYET UMEIOMIEHCS TOKYMEHTAITIH ?

a) "uHdopmamms - CBeIeHHs, MepeJaBaeMble OJHUMHU JIIOABMH JPYTUM JIIOASIM YCTHBIM,
MUCBbMEHHBIM WM KaKUM-HUOYIb ApyruM criocobom” (BCI)

b) "uHdpopmauus ecTb BCE CBEICHMSA, SBISAIOLIMECS OOBEKTOM XpaHEHUs, Mepeaadn |
npeoOpazoBanus"

¢) "undopManus sIBIIE€TCS ONHON U3 PyHAAMEHTAIBHBIX CYLTHOCTEH OKpYXKaroliero Hac mupa'" 4,
"uH(OopMaIUs ABIIETCS OJHUM U3 OCHOBHBIX YHUBEPCAJIBHBIX CBOMCTB Marepun"

d) "uHdopmanus ecTb OTpaskeHHE PeabHOrO MHupa"

13) Kakwe mnepudepuiinple YCTPOMCTBA HEOOXOMWMBI JIJIi TPOSKTHUPOBAHHUS OTHOCIOMHBIX
MeYaTHbIX 1iaT?

a) rpaduueckuit mporeccop

b) rpapuueckas PC

¢) rpaduueckue aganTepbl

14) Kakue nepudepuiiHbie yCTpoicTBa HEOOXOAWMBI JJIsl TPOCKTHPOBAHHS KapKAaCHBIX
TpEXMEPHBIX N300paKeHUI?

a) rpaduueckas PC

b) rpaduueckue agantepbl

) rpaduUecKuii mporeccop

15) Kakoit Bu n300pa>keHn HEOOXOMMM 711 0(OPMIICHUST YSPTEIKEH ?

a) BBICOKOKAQUE€CTBEHHBIE YEPHO-0eIble N300paKEeHHUS

b) HBETHBIC WK ABYMEPHBIC H300paKECHUS

C) IMpOEKIHs TPEXMEPHBIX U300paKEHHM € 3aKpalTiBaHUEM MTOBEPXHOCTEH

d) mnpoekuuMuM pEaTUCTHYHBIX TPEXMEPHBIX H300paKeHWd C yu€TOM  OTpaskaTelbHBIX
XapaKTePUCTUK MOBEPXHOCTEH 0OBEKTOB U (POPMHUPOBAHUEM CBETOTCHEH

€) KapKacHble TPEXMEpHBIC MPOEKIUU KOHCTPYKTOPCKHUX YEPTEkKel ICKU30B C yaajJeHUEeM u 0e3
VAQICHUS HEBUIUMBIX JIMHUHT

16) Pemenune kakoit 3amaum mpoektupoBanuss POC morpeOyeTcs Mg TOBBINICHUS IPOICHTA
BBIXO0J1a TOJHBIX (T.€. yMEHBIIEHHE Opaka) mpruoopoB?

a) co3manue HOBBIX POC

b) cymecTBeHHas MOEpHU3ALINS

C) YaCTH4YHas MOJIEpHU3AIHs cyiiecTByoe POC

17) Pemenne kakoi 3amaun npoektupoBanus POC morpelyeTrcs mociae BHECEHUS CYIIECTBEHHBIX
M3MEHEHUH B KOHCTPYKLUIO prudopa’?

a) co3nanne HOBbIX POC

b) cymiecTBeHHast MOJIEPHU3ALINS

C) YacTH4YHas MoAepHU3aIus cymectBytomei POC

d) Pemenue kaxoii 3amaun mpoektupoBanus POC morpebyercss mocie BHECEHHS W3MEHEHHMH B
TEXHOJIOTHIO?

€) YaCTHU4Has MOJIEpHU3AIHsI cyiecTByomei POC

f) coznanue HoBbIX POC

g) CyIlIeCTBEHHAs: MOJICpHU3AIUS

18) Urto mpexacraisieT coO0l cucTeMa aBToMaTu3upoBaHHOTO nipoekTupoBanus (CAIIP)?
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1. cpeacTBO aBTOMATH3aLMHU MPOESKTUPOBAHMUS

2. cuctema JIeTeNbHOCTH JIFOEH 10 MPOSKTUPOBAHUIO OOBEKTOB

19) BubpoycToitunBoCTh - 3TO:

a) 1. cmocoOHOCTh KOHCTPYKLUMH HOPMalbHO (DYHKIMOHHPOBaTh B YCIOBHSX BO3/EHCTBUS
BUOpaIuu

b) 2. cmocoOOHOCTH KOHCTPYKIIUU MPOTUBOACHCTBOBATh U YCTPAHSATH BUOPAIUIO

¢) 3. crmocOOHOCTh YCTOWYNBO (DYHKIIMOHUPOBATH B YCIOBHUSIX MEPEMEHHBIX KOJICOAHMI

20) BubponpoyHocTs - 3T0:

a) 1. cmocoOHOCTh KOHCTPYKILIUU BBIJIEP>)KUBATh BUOPALIMIO

b) 2. ciocoOHOCTh KOHCTPYKIIMM HOPMAJIbHO (DYHKIIMOHUPOBATh MOCIIE YCTpPAaHEHUs BUOpAIH

¢) 3. cOCOOHOCTh KOHCTPYKIIMH MIPOTHBOCTOSTH Pa3pymIaloieMy BO3ACHCTBUIO BUOpaIn

21) 'anbBaHOXMMUYECKUN METON IPUMEHSIETCS IS

a) 1, moy4eHust IepeXOaHBIX OTBEPCTHH B TIEUATHBIX TUIATAX

b) 2, monyyeHus METAITM3UPOBAHHBIX OTBEPCTHIA B TICYATHBIX IJIaTaX

¢) 3, mosTydeHus OTBEPCTUI C 36HKOBKOH

22) JIByCTOpPOHHUE T€YaTHbIE TIAThl PEKOMEHYEeTCsI HCIIOIb30BaTh IS :

a) 1. cBepXOBICTPOACUCTBYIOMIUX CUCTEM

b) 2. co3naHus YaCTUYHOTO SKPAHUPOBAHUS JTMHUU

¢) 3, bopMupoBaHUE TUHUY CBS3U BHICOKOTO Ka4eCTBa

23) KoHcTpyKLnu nedaTaroT IJ1aThl ONPENETsIOTCA:

a) 1, TexHonmoruen ee N3roTOBJICHHMS

b) 2, ee Tomosoruei

¢) 3, TpacCUpOBKOH

24) MexaHu3M pabOThl MATHUTOCTATHYECKOTO IKpPaHa:

a) 1. 3akirovaercs B LIYHTHPOBAHUM CUJIOBBIX JTMHUM CTATUYECKOTO MO

b) 2. 3aKiro4aeTcs B IIYHTHPOBAHUH CHUIJIOBBIX JTMHHI MarHUTHOTO TIOJISI

¢) 3. 3aKJII04aeTcs B IIYHTUPOBAHHUH MApa3UTHBIX CBsI3E

25) MHorocoiiHbIe MeyaTHble TIaThl PEKOMEHYeTCsS UCTIOIb30BaTh JIJIs:

a) 1, OBICTPONEHCTBYIONINX U CBEPXOBICTPOACHCTBYIOIINX YCTPOUCTB

b) 2, OBICTPOAEHCTBYIONINX YCTPOICTB

¢) 3, moKanu3alys 3JIEKTPOMarHUTHOTO MO

26) OrieHKa KOHCTPYKIMY anmnaparypsl - 3TO:

a) 1. 3HaueHue nmapameTpa KOHCTPYKILIMHU, KOTOPBIN OTBeYaeT TPEOOBAaHUSAM TEXHUUECKOTO 3aaHUS

b) 2. mensiit HAOOp MapaMeTPOB, IPU KOTOPOM JTOOBIBAIOTCS ONTUMAJBHBIC PEIICHUS

¢) 3, moxy4eHue 3aJaHHOr0 3HAYCHHUS ONTUMU3AIIH

27) OcHoBHOE TpeOOBaHUE K dKpaHY:

a) 1. MmakcumainpHas TOJNIIKMHA

b) 2. MakcumabHast MPOBOJUMOCTh

¢) 3. MmakcumaibHas 3 PEKTUBHOCTD

28) OreuectBennbiM crangaproM ['OCT P 53429-2009 npemycmarpuBaeTcs _ KIIACCOB
TOYHOCTH (TUIOTHOCTHU PUCYHKA) MEYaTHON TUIATHI.

a) yeThIpe

b) ATk

C) IeCTh

d) cemb

29) OnHOCTOPOHHHME TTEYATHBIC TIIATHl PEKOMEHTyeTCsI HCTIOIb30BaTh JJIS:

a) hopMupoBaHKE KaUCCTBEHHBIX JIMHUH CBA3U

b) popMupoBaHUE JIMHUH CBSI3U

C) cBEpXOBICTPOACHCTBYIOIIUX CUCTEM

30) IlaccuBHbIE KOMIIOHEHTHI I IIOBEPXHOCTHOTO MOHTa)ka W3rOTABIMBAIOTCS B JBYX
MOIU(DUKALIHSAX:

a) B BUJIe IWJIMHJpPA U B BUJIE YUl

b) koprycHble 1 OeCKOpITyCHBIE

C) C aKCHaJbHBIMU U paJUaIbHBIMU BBIBOJIAMU
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31) IlpenenbHBI pa3Mep CTOPOHBI MEYAaTHOM Iarel AowkeH ObITh He Oomee (TOCT P 53429-
2009):

a) 100 mm

b) 350 MM

¢) 6onee 350 mm

32) Pa3paboTka KpUTepreB KOHCTPYKIIUU (HOPMUPYETCS U3:

a) MapaMeTpoB, IO KOTOPBIM BENETCS OIEHKAa KOHCTPYKIIHA

b) 3a1a4 ONITHMU3ALAH

C) pelIeHHs 3a1a4 TOCTIKESHNS MUHIMHU3AIIUH 3HAYCHUS TTapaMeTPOB

33) TepmuH «BepHuUKaLUA» O3HAYAET:

a) MOCTPOEHUE NMOJTHOW MOJEIH KOHCTPYKIIMU

b) KOHCTPYKTOpCKas peaan3aius CXeMbl

C) ycTaHOBJIEHUE PAabOTOCTIOCOOHOCTH

34) Tononoruueckoe MPOEKTUPOBAHNUE PACCMATPHUBAETCS KAK KOMITJIEKC BOIPOCOB:

a) CHHTE3 KOHCTPYKITUH - HHTEPAKTUBHAS ONTHMH3ANHNS - TOKYMECHTAITUS

b) KOpPEKTUPOBKA PELICHUH - BepUPHUKAIUS - CEPTHPHUKAIISL

C) MPOEKTHUPOBAHHUE - M3TOTOBJICHHUE - KOHTPOJIb

35) Tonomnoruyeckoe NPOEKTUPOBAHHE BKIIOYAECT TPH (POPMATM30BAHHBIX B3aHMMOCBI3aHHBIX
3a/1auu:

a) pa3OHeHue - pa3MELICHUE - TPACCUPOBKa

b) cxema - KOMIIOHOBKA - TPACCHPOBKA

C) TeopHus - KPUTEPUH - 3a]1a4n

36) Ha xkakom »srame mnpoektupoBaHusi POC HeoOXogumo pelieHue 3adadyd  ONTHMH3AINN
MIPOBOAHBIX U MEYATHBIX COCTUHEHU?

a) GYHKIIMOHAIBHOE MPOEKTUPOBAHUE

b) cucTeMoTeXHUYECKOE MPOESKTUPOBAHNE

C) TeXHOJIOTMYecKasi OAr0TOBKA MPOU3BOJICTBA

d) KOHCTPYKTOPCKOE MPOCKTHPOBAHKE

37) Ha kakom »srtame mpoektupoBanus POC ocymiecTBiasieTcss BBIOOp 3JEMEHTHOW 0aszbl M
AIIEKTPUYECKOIN CXEMBI TPOSKTHUPYEMOTO M31EIHs?

a) TEXHOJIOTMYEeCKasl MOJIr0TOBKA MPOU3BOACTBA

b) cuctemMoTexHUYECKOE MPOSKTUPOBAHKE

¢) QyHKIIMOHAJIbHOE MPOEKTUPOBAHUE

d) KOHCTPYKTOPCKOE MPOCKTHPOBAHKE

38) Ha xakoil cTaauu OCYyIIECTBISETCS pa3paboTKa MaTeMaTU4ecKOW MOJIENH ISl YIpaBlIeHUS
TEXHOJIOTUYECKUM TIPOLIECCOM IpHU poekTupoBanuu POC?

a) TEXHOJIOTHUS U3TOTOBJICHHSI M UCIIBITAHUS CIIPOCKTUPOBAHHOTO OOBEKTA (OMBITHOTO 00paslia WiH
[apTUH), BHECEHUS KOPPEKLIUHU (P HEOOXOAUMOCTH)

b) paGounii mpoexT

C) Hay4yHO-HMCCIIeI0BaTeNbCcKast padoTa

d) TeXHUYECKUN TTPOCKT

€) TEXHUYECKOE 3aJaHHe Ha MMPOEKTUPYEMBbIi 00BEKT

39) Ha kakoil cramuu BBIJAETCS OKOHYATENIbHAs KOHCTPYKTOPCKAsl JTOKyMEHTAllUs TMIpH
npoektupoBanuu POC?

a) TEXHHYECKHIA MPOCKT

b) paGounii mpoeKT

C) TEXHOJIOTHS M3TOTOBJICHHUS U UCTIBITAHUS CIPOCKTUPOBAHHOTO 00BEKTa (OMBITHOTO 00pa3ia Uiu
MapTHH ), BHECEHUS KOPPEKIUH (P HEOOXOTMMOCTH )

d) TexHMyeckoe 3aaHue Ha IPOCKTUPYEMBbIl 0OBEKT

€) Hay4YHO-UCCJIeI0BaTeIbCKas paboTa

40) Ha xaxo# cTaziuu OCyIIECTBIISAETCS IOMCK aHAJIOTOB MpHU IpoekTupoBanuu POC?

a) TEeXHUYECKOE 33JIaHUE Ha MTPOCKTUPYEMBII O0BEKT

b) paGouwnii mpoekt

C) TEXHUYECKHUH MPOEKT
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d) TexHONMIOTYS N3rOTOBIEHUS M UCTIBITAHUS CIIPOEKTUPOBAHHOTO 00BEKTA (OIBITHOIO 00pa3lia uin
MapTHH ), BHECEHUS KOPPEKITUH (P HEOOXOTMMOCTH )

€) Hay4HO-uccleqoBarenbckas padora

41) Ha xakom stane npoektiupoBanusi POC onpenensiorcss NpUHIMIILI €€ padoThl?

a) GYHKIIMOHAIBHOE MPOEKTUPOBAHUE

b) cucreMoTexHUYECKOE TPOEKTUPOBAHNE

C) TEXHOJIOTMYecKasl MOAr0TOBKA MPOU3BOJICTBA

d) KOHCTPYKTOpPCKOE MPOEKTUPOBAHHE

42) Ha «kakoil craguu npoektupoBaHus POC  HeoOXOIMMO MPOBEACHHE  HAy4HO-
HCCIIeI0BaTeIbCKUX paboT?

a) 9CKU3HOE MTPOECKTUPOBAHNE

b) npeaBapuTeIbHOE NPOSKTUPOBAHUE

C) TEXHUYECKOE MPOEKTUPOBAHHE

43) Ha xaxoil craguu mnpoexktupoBaHuss POC co3maércs sKcnepUMEHTaIbHBIN 00pasery
MIPOEKTUPYEMOTO HU3ETHS?

a) TEXHUYECKOE MMPOEKTUPOBAHNE

b) 3cKM3HOE MPOEKTUPOBAHKE

C) mpeaBapUTebHOE MPOSKTUPOBAHHUE

44) Ha xakoit craguu mnpoektupoBaHus POC BO3MOXHO MaKCHMaJIbHOE HCIIONIh30BAHUE
KOMIboTepa?

a) IIpeJBapUTEIbHOE IPOEKTUPOBAHHUE

b) SCKU3HOE IPOSKTUPOBAHHUE

C) TEXHUYECKOE TPOEKTUPOBAHUE

45) PazpaboraHa JOKYMEHTAIMs JUIsl MPOEKTHPOBAHUS TEXHOJIOrH4Yeckoro Mapumpyra. K kakoi
CHCTEME OTHOCUTCS ITOJy4E€HHAas JOKyMEHTalusA?

a) PDM-cucrema (ympasieHue MPOCKTHBIMU TaHHBIMH )

b) SCM-cucrema (ympasieHue nenoYKaMu IOCTABOK)

¢) CAE-cucrema ((pyHKIIMOHATBHOE MPOCKTUPOBAHNUE)

d) CAD-cucrema (KOHCTPYKTOPCKOE MMPOSKTUPOBAHHKE)

e) CAM-cucTeMa (TeXHOJIOTHYECKAs! MOATOTOBKA IPOU3BOJICTBA)

46) Pemaercst 3amaya KOMIIOHOBKHM O3JIEKTPUYECKOM cxeMbl. Ilpm 3TOoM KOMIIOHOBKa
OCYIIECTBIISICTCS "CHU3Y-BBEpX'", T. €. MPOU3BOAMUTCS OOBECTUHEHHE DIIEMEHTOB Ka)JIOTO CIEIYIOIIEro
YPOBHS U3 3JIEMEHTOB OoJiee HU3Koro ypoBHs. Kakoi MeTon HeoOXonuM s Takoro rnepexona’?

a) arperupoBaHue

b) abcTpakmms

C) I€KOMITO3UIIHS

47) DnexTpoMarHUuTHasi COBMECTUMOCTb - 3TO:

a) crocoOHOCTH amnmnaparypsl HE CO3/1aBaTh HE JOIYCTUMBIX ITIOMEX JAPYTrUM YCTPOHCTBAM

b) crnocoOHOCTh ammaparypbl yBEJIWYHMBaTh YYBCTBUTEIBHOCTb IMPHU BO3JIEHCTBMM Pa3IUYHBIX
oJIeH

C) cnocoOHOCTh ammaparypbl (yHKIMOHUPOBATh COMIACHO TpeOoBaHMAM TY OJHOBPEMEHHO ¢
IPYTUMHU YCTPOWCTBaMHU B PeaIbHOM 3JIEKTPOMarHUTHOM 00CTaHOBKE.

3.3 Tembl OIPOCOB HA 3AHATHAX

1) Conepxanue u 3a1a4u Kypca, pEKOMEHIAIUH 110 €T0 U3YUCHHIO.

2) Nudopmanmonnsie Texnonoruu (UT) B mpodeccroHa bHOM AEATEIBHOCTH HHKEHEepa-
npoektuposirka POC. TepMmunsl u nousitus, ucnoiaszyeMbie ipu UT npoextupoBanuu POC

3) Opranmzanus npoekrupoBanust POC ¢ momorsio UT. CucteMHbIii MOAX0A K IPOSKTHPOBAHUIO
POC ¢ ncnonp3oBanneM nHGopmMarmoHHbIX TexHonoruil. Mapopmannonusie CALS—TexHOMOTHH
nogaepxkku POC Ha Beex 3Tamnax Ku3HeHHOTro nukia. Ctaanu pa3paboTKi KOHCTPYKTOPCKOH
JTOKYMEHTAIIMH [IPH MPOSKTUPOBaHUH ¢ roMotibio UT

4) Knaccudukanus 3a1a4 IpoeKTHpoBaHus, ux Gopmanuzamus. Maremaruueckue mozaenu (MM)
POC. Dransl pa3BuTHs U KpaTKasi XapakTepucTHUKa coBpeMeHHOoro coctosinus CAIIP
PaaAMOAIEKTPOHHBIX CPEJICTB, CUCTEM U KOMIUIEKCOB.

5) KomrutekcHbie nHTELIeKTyanbHbie (MHTerprpoBanubie) CAIIP. CrnernanusupoBanubie CAITP
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JUISL CO3JIAHUS CXEM IEKTPUUECKUX MPUHINIINATIBHBIX, MOJIETUPOBAHUS UX PAOOTHI, IPOEKTUPOBAHUS
MEeYaTHBIX IIAT, pa3MelIeHus ITUGPOBOI deKkTpruieckoi cxembl B ycTpoiictBax [TJIMC. [TepcniekTuBs
pa3BUTHS aBTOMaTU3UPOBAHHOTO MTPOEKTUPOBAHUSI.

6) Pomns UT B mporiecce co3nanust POC. YpoBHH NPOESKTHPOBAHKS — CHCTEMHBIIH,
(GYHKIMOHATBHBIN, KOHCTPYKTOPCKUM, TEXHOJIOTHYEeCKUH. THITOBBIE TPOEKTHBIE MPOLEAYPHI TPH
npoektrpoBanun POC. O6061ménHas metoarka npoektuposanust POC ¢ npumenenuem UT.
Nudopmanmonnas Mozeib npoekra, 0a3bl nanHbix (B/]), cucreMsl ynpasieHus 6a3aMu JaHHBIX
(CYBL), pacnpenenéunsie bJI. CpaBHUTENBHBINA 0030p OCHOBHBIX XapaKTEPUCTUK PA3JIINYHBIX TUIIOB
COBPEMEHHBIX TEXHUUECKHUX cpencTB. KoHuenus aBTomarn3upoBaHHOro padodero mecra (APM)
npoekTrposumka POC na 6a3e [IK. 3agaun ynpaBneHust 1 ONTUMHU3AIMH, METO/bI UX PEILICHHUS.

7) OCHOBHbIC TPUHIIMITBI CO3[IAHUS CKU30B U TBEPAOTEIBHBIX MojIeeH aeraneit u coopok POC.
OcoOeHHOCTH POEKTUPOBAHUS JIUTHIX, BBITOUEHHBIX JeTaslel U JeTajei u3 JIMCTOBOro MeTallia.
Cosznanue ueprexeil getanei u cOopok. Metoauka NpoeKTUPOBaHUS JIEKTPOHHBIX OJIOKOB €
ucnonb3oBanreM CAIIP Solid Works. TIpoektupoBanue 31eKTpOoXIyToB. TemioBbie U
aneKTpoMarHuTHbIE pacd€Thl. CBs3b ¢ npyrumu CAIIP. OcobeHHocTH TPEXMEPHOTO MPOEKTUPOBAHUS
y310B u neraneit POC B CAIIP Komnac u MuBeprop.

8) OcobeHHOCTH TIPOCKTUPOBAHUS ITEYATHBIX y3JI0B ¢ momMoIsio UT. BosmMokHOCTH |
ocobenHoctu uHTepdericos paznuunbix CAIIP. MeTonuka npoeKTHpOBaHUS IEYATHBIX Y3JI0B B
komruiekcHBIX CATIP P-CAD, Altium Designer, OrCAD, DipTrace u np. Opranuzamms u BeAcHUE
6ubimorex OPD. Co3nanue yciaoBHBIX rpaduueckux ob6oznauenuit P, ycranoBka DPD Ha neuarHbie
1aThl ¥ pa3padoTka nmocanounbix Mect DPD. Co3manue komrnoneHToB POC. Pa3zpaboTka cxem
ANIEKTPUYECKUX PUHIMIHAIBHBIX. J(nanorosoe padmewienue OPD. Jluanorosast U aBToMaTHyecKas
TpacCUPOBKA MPOBOAHUKOB IevaTHbIX miat. Cesasb ¢ Agpyrumu CAITIP.

9) Kommnexc TPUAHA, (moncucrembr «kKACOHUKA-T») ans mopenupoBanus Ha [1IK
CTallMOHAPHBIX ¥ HECTAIMOHAPHBIX TEILIOBBIX ITPOLIECCOB, MPOTEKAOIINUX B KOHCTPYKIuAx POC
(cToeuHble KOHCTPYKIMH, OJIOKH C PErYISIPHON U HEPETYISIPHON CTPYKTypaMH, IEUaTHbIC Y3JIbI,
(dbyHKIIMOHAIBHBIC sTueiku, MUKpocOopkH). Kommiekc ACOHUKA-K st ynipaBieHust HaaE€XHOCTBIO
W3JIEIMHA Ha paHHUX dTanax MPOEeKTUPOBAHNUS, U3TOTOBIEHUS, SKCIUTyaTalluy U YTUIU3ALUH.

10)  VuuBepcaibHas MPOrpaMMHasi CHCTEMa KOHEYHO-3JIeMEeHTHOTo aHaan3a ANSY'S s
pELIECHNS TMHENHBIX U HEJIMHEWHBIX CTAlIMOHAPHBIX U HECTALIMOHAPHBIX MPOCTPAHCTBEHHBIX 3a]au
MEXaHUKH KOHCTPYKLUH, 3a/1au TeIionepeiayn ¥ TeII000MeHa, 31eKTPOANHAMUKI

11)  OcobeHHOCTH aBTOMATH3MPOBAHHOTO O(OPMIICHHUST KOHCTPYKTOPCKOM qokymeHTaruun POC
B coorBeTcTBHHU ¢ ECK/]

3.4 TeMbl KOHTPOJIBbHBIX padoT
KonTponbhas paborta Nel. Beimonnenue ueprexeit komnonentoB POC B cucteme SolidWorks.
KontponpHas padorta Ne2. ObecrnieueHune kauecTa, HaaEKHOCTH 1 onTuMuzarus POC.

3.5 DKk3amMeHalOHHbIE BONIPOCHI

1) ABromaru3upoBaHHoe rpoektupoBanue (All), kak TEXHOIOTUS TPOEKTHO-KOHCTPYKTOPCKOM
nearenbHocTy. Lemn AL

2) Onpenenenue nousitust CAIIP.

3) Kimaccudukanus CAIIP. 3agaun, pemaeMbie Ha OCHOBE KIacCU(UKAIIHIH.

4) Knaccudukarmonnsie npusHaku u rpymnmsl CAIIP.

5) Oburas xapakTepUcTUKa MIPOLEcca aBTOMAaTU3UPOBAHHOTO IPOEKTUPOBAHUS.

6) CtpykTypa nmpoliecca aBTOMaTU3UPOBAHHOTO IPOESKTUPOBAHHUS, €0 IPUHIUITUATIbHBIE CBOMCTBA
- HePaPXUYHOCTh, UTEPALITUIOHHOCTb, aJIbTEPHATUBHOCTD.

7) ®yuknuonansHele coctapistomue CAIIP - mpoekTupyronme u 00CIyKUBarOIINEe HOACUCTEMBI.

8) Bunpr o6ecrieuenust CAIIP. ['opuzonTanbHbie U BepTUKaIbHBIE cUcTeMHbIE CBsi3U B CAIIP.

9) CucteMHBI# OAXO K aBTOMATH3ALMH IPOEKTHO-KOHCTPYKTOPCKUX paboT. Cesizp CAIIP ¢
CHUCTEMaMHM aBTOMAaTHU3aIuu Apyrux BuaoB. aTerpupoBanubie (komruiekcHbie) CAITP.

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

11) CAIIP u ux mecto cpenu apyrux cuctem. Paznosugnoctu CAIIP. Buasr o6ecnieuennst CAIIP.
ITpumepsr CAIIP.

12) CAE/CAD/CAM - cucrembl. DyHKIMH U XapaKTEPUCTHKH.
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13) Dnekrponnas (6e30ymakHas) popMa BBEJIEHUSI KOHCTPYKTOPCKO-TEXHOIOTUUECKON
JOKYMEHTAIUH.

14) CALS — texHon0ruu HHPOPMAIIMOHHOM TOIICPIKKH )KU3HECHHOTO IMKIa uzneini POC.

15) Texunueckoe obecneuenue CAITP. Ananu3 TpeGoBaHUI K KOMIUIEKCY TEXHUUECKHUX CPEJICTB
(KTC).

16) Crpykrypa Texauueckoro ooecnedenuss CAIIP. Texunueckue cpenctBa. MammHHbIE
HOCHTENN MH(POPMAITUH, BUABI KAHAJIOB CBSI3H, CPEICTBA BHIYACIUTEIBHON TeXHUKHU. [IOHATHS KITHEHT-
cepsepa, ¢ail-cepBepa, cepBepa 6a3 JaHHBIX, CepBepa NPUIOKEHNUN, KOMMYTAaLlMOHHOTO CepBepa,
CHeIMaIU3UPOBAaHHOIO CEpBEpa.

17) Cnenmanuszupoannsie KTC CAIIP - aBromatu3zupoBaHHble paboune MecTa.

18) Komnbsrotepusie cetu B CAIIP.

19) O6ecnieuenus 6e30mMacHOCTH MHPOPMALTMOHHBIX TEXHOJIOT M poekTrpoBanus POC.

20) YcrpoiicTBa BeiBozia TekcToBOM gokymeHTanuu B CAIIP - mevaratomue yctporictsa (ITY).

21) YerpoticTBa BbiBoza rpaduueckoii uHpopmanuu B CAIIP - rpadonocrpourenu u
KOOpAMHATOTpadbl BEKTOPHOTO THUTIA.

22) YerpoticTBa BbiBoza rpaduueckoii uHpopmanuu B CAIIP - rpadonoctpourenu u
KoopauHaTrorpadbl pacTpoBOro TUIMA.

23) YerpoiicTBa BBoza rpaduueckoit nHdopmaryu B CAIIP - komupoBiyky rpadudeckoi
nnpopmaruu. Knaccuduxarus. [lorpedutenpckue XapakTEPUCTHKY.

24) YerpoiictBa 3D-niporotunuposanus (3D-npuntepsr) B CAIIP POC.

25) dyuknmonanbHas cxema CAIIP Ha ypoBHE IpOrpaMMHOTO, HHPOPMAIIMOHHOTO H
JMHTBUCTUYECKOTO 00eCIICUeHHUS.

26) Cocras nporpammuoro ooecrnieueHus: CAIIP.

27) CocraB HHPOPMAITMOHHOTO U TUHrBUCTHYEeCKOTro obecrieueHust CAITP.

28) Tunossie nporieccel mpoektupoBanusi B CAIIP moarotoBUTEIbHOTO, OCHOBHOTO U
3aKJIFOYUTEIIHOTO 3TAIOB.

29) CocraB u ctpykrypa cucteM PCAD u Altium Designer.

30) Opranuzanus onepanuoHHON cpesl B rpaduyeckux pegakropax cucteM PCAD u Altium
Designer.

31) Anroputm pabotsl ¢ CAIIP cxemorexnuka POC.

32) Anroputm pabotsl ¢ CAIIP xorctpykTopa POC.

33) Anroput™m padotsl ¢ CAIIP texnonora POC.

34) ®opmMart si3pIka TEKCTOBOTO ONMHUCAHUS dIEKTpUUIecKoit cxeMbl B cuctemMax PCAD u Altium
Designer.

35) Crpykrypa 6ubnuoreqnoro onucanus YI'O komnonenra B cucremax PCAD u Altium
Designer.

36) Crpykrypa 6ubnuoreunoro onucanust KTO komnonenra B cucremax PCAD u Altium
Designer.

37) Pabora ¢ 6ubnmmoreunpiMu koMroHeHTaMu B cuctemMax PCAD u Altium Designer. O0mue
CBEJICHUS, IOPSIOK pabOTHI.

38) Crpykrypa onucanusi KOHCTpykTHBa B cuctemax PCAD u Altium Designer.

39) ABromarudeckas mporeaypa pasmenieHnus B cucremax PCAD u Altium Designer.

40) IIpouenypsl pasMeLIeHNs U YAy4IlIeHUs pa3MelieHust komrnoHenTos Ha [1I1.

41) Pyuynas u uHTEepaKTUBHAS TpaccupoBKa coequHeHuit B cucreMax PCAD u Altium Designer.

42) ABromaruueckas mporenypa rpaccupoBku B cucremax PCAD u Altium Designer.

3.6 Tembl 1a00paTOpHBIX PadOT
1) Aeramu B SolidWorks
2) Coopku B SolidWorks
3) Ueprexwu B SolidWorks
4) PucoBanue TpéxMepHbIX 3cku30B B SolidWorks
5) Maccussl asemenToB B SolidWorks
6) Onements! "[lo Tpaextopun" u "[loBepuyTs" B SolidWorks
7) Pazpabotka xopmycoB POC u3 nmuctoBoro metaima B SolidWorks
8) [lo6aBiieHne CTaHIAPTHBIX KPETIEKHBIX KOMIOHEHTOB mporpammoit SolidWorks Toolbox
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9) Cocrasnenue Texunueckoro 3aaanus (T3) Ha npoekTupoBanue 61oka POC

10) KommonoBka u pazpaboTka o0111ero Buaa KoHcTpykiuu POC

11) IIpoextuposanue nuuesoit nanenu POC B SolidWorks

12) IIpoextupoBanue Hecyend koHCTpykuu POC

13) Bemmonuenue yeprexeit komrnoHeHToB POC (KOHTpoJIbHOE 3a/1aHKE)

14) 3HaKOMCTBO € CHCTEMOI aBTOMAaTU3HMPOBAHHOTO MMPOEKTUPOBAHMS ME€YATHBIX IJIAT
15) Opranuzanus u BegeHue oudauorexk P

16) Co3nanue ycioBHbIX I'paduueckux 0003HaueHuil anekrpopaauoiemMeHToB (YI'O)
17) Pa3zpaboTka nocagoyHbIX MECT Ha NIEUYATHOM IJIaTe JJIsl MOHTaXa KOHCTPYKTUBHBIX 3JIEMEHTOB
18) ITonroroBka KOMIOHEHTOB JUIsl KYpCOBOI'O IIPOEKTa

19) IlpoexTrpoBaHUE FNEKTPUIECKUX CXEM

20) Jlnanorosoe pa3MelEHUE IEKTPOPATUOITEMEHTOB

21) Pyynas u uHTEpakTHBHAsI TPACCUPOBKH ITPOBOJHUKOB MEYATHBIX I1J1aT

22) ABromaruyeckasi TpaCCHUpPOBKa MPOBOIHUKOB I€YaTHBIX IUIAT

23) ObGecrieueHue KauecTBa, HAIEKHOCTH U ontumm3anus POC

24) UzyueHue cpeacTB aBTOMATU3UPOBAHHOTO OPOPMIICHUS JOKYMEHTAIUN

3.7 Bonpocwl nu¢depeHIIUPOBAHHOIO 3249€6Ta

1) HazoBuTe u oxapaxkrepusyiiTe 0CHOBHbIE ATanbl NpoekTupoBanus POC no cymecTBy
pelaeMbIX 3a1au.

2) Uto moHUMAETCS MO/ ONTUMATILHBIM CHHTE30M YCTPOMCTBA?

3) KakoBbl mpenmyIiecTBa KOMIbIOTEPHOTO MOJAEIUPOBAHUS?

4) HazoBuTe 1 oxapakTepusyiiTe 1Ba NOAX04a K IPOEKTUPOBAHUIO PAIUOIEKTPOHHBIX
YCTPOMUCTB.

5) [lepeuncnuTe OCHOBHBIC ATAITbl MOJETUPOBAHUS.

6) [laiiTe noHsATHE MaTeMaTHYECKON MoJieNn 00beKTa U MojiesinpoBanus. Kakue Turibl
MaTeMaTU4YeCKuX U (PU3HUECKUX MOJiesiel Bbl 3HaeTe?

7) OxapakTepHu3yHTe poiib AITOPUTMHUUECKUX MTPOLECCOB B MPOLIECCE MOAECINPOBAHUS.

8) Kakue crmocoObl CTPpYyKTYpHOTO MOJICIMPOBaHUS BbI 3HaeTe? [IpuBeanTe X CPaBHUTEIBHYIO
XapaKTePUCTUKY.

9) [IpuBeauTe 00ITYIO CXEMY MpoIecca CTPYKTYPHOTO TIPOSKTHUPOBAHUS.

10) Kakue Tumnsl 3agau pematroTcst Ipy CTPYKTYpPHOM MozenupoBanun? [Ipuseanre npumepsl.

11) U3noxute CymHOCTh GYHKIIMOHAIBHOTO MOJEIMPOBAHUS U MIEPEUUCITUTE OCHOBHbBIE
JOMYLIeHUs TpU GYHKIIMOHATBHOM MOJICIMPOBAHHH.

12) B xakux nakerax CAIIP Bo3MOXXHO (yHKIIMOHATBHOE MOJEIUPOBaHNE?

13) Yto noHUMaeTCs OJi CXeMOTEXHUYECKUM MOJIETUPOBAHUEM ?

14) CoBOKYTHOCTh KaKMX ypaBHEHUH 00pa3yeT MaTeMaTu4eCcKyr Mojenb 00beKTa?

15) Iepeuncnure 0OCHOBHBIE MPOLENYPHI (HOPMUPOBAHUS MAKPOMOJIEIICH.

16) N300pa3ute 0000MEHHYIO TUIIOBYIO CTPYKTYPY MaKpOMOIEIH.

17) Pacckaxure o ¢popmax mpencTaBIeHUsi MAKpOMOJIENIEH B TPOrpaMMax CXeMOTEXHUYECKOTO
MIPOEKTHPOBAHUSI.

18) Ha3zoBure 1ienu pacuéra CTaTUYECKUX PEKUMOB.

19) IlepeuncauTe 1 OXapaKTepU3ynTe OCHOBHBIE METOIBI MOJICTTUPOBAHMS CTATHUECKUX PEIKUMOB.

20) Kakue meToas! MozienpoBanus nojeil Bam usBectHsl?

21) Yro Takoe meneBast pyHKImsI?

22) IlpuBenute mpuMepbl LEICBBIX (DYHKITHIA.

23) Yro moHMMaeTCs TOJ] MapaMeTPHUECKON ONTUMH3aIuehi?

24) IlpuBeauTte KiaccU(PUKAUIO 3a/1a9 TapaMETPUICCKON ONITUMHU3AIINH.

3.8 Tembl KypcOBBIX NPOEKTOB (PadoT)

Ha cepBepe xommbrotepnoit cetn kadenpst KUIIP umeercs 6onee 150 Tem wHAMBUAYaJTbHBIX
3aJJaHUN JUJIs1 KypCOBO# paOoOThI (IEKTPOHHBIE OIMHMCAHUS CXEM DJIEKTPUUECKUX MpUHIUNHaIbHBIX POC),
KOTOpBIE €XKETOJHO TMOMOJHAITCA W Moauduuupyorcs. I[Ipm BbeiOOpe Tembl KypcoBOil paboOThI
PEKOMEHIyeTCsI pyKOBOJICTBOBAThCS CIEIYIOIINM: — TeMa KypcOBOW paboThl TOHKHA OBITh aKTyaJbHOH,
TO €CTh 3aTparuBaTh MPOOJIEMbI, BaXKHbIE VISl MPAKTUUECKOM NEsSTEIBHOCTH B HACTOSIIEEe BpeMs; — HE
CJICOYCT BBI6I/IpaTB TEMY, CMBICJI KOTOpOﬁ CTYACHTY HC TIIOHATCH, WJIMW CCJIM IMpcArojaracmasd
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TPYIOEMKOCTh €€ pacKpbITUSl BBI3BIBAET COMHEHHUS B CBOMX CHJAX; — CJeayeT H30erarb MIHUPOKHX
GbOopMYIUPOBOK TEMBbI, TaK KaK ATO MOXET cJliejaTh 3aBeplieHHe PadOThl HEBO3MOXHBIM, OTOMY YTO
BpeMs Ha €€ BBINIOJHEHHE U €€ pa3Mepbl OTPaHUUYEHBl; — HYXKHO YOEAUTHCS, YTO JJISi PACKPBITUS TEMBI
paboThl UMEIOTCSI HEOOXOIUMBIE MaTepHalibl, JJIsl Yero CJIeAyeT BBIIOJHUTH NpeIBApPUTENbHBIA aHAIN3
JUTEPATYpbl U IPYTUX NHPOPMATMOHHBIX UCTOUHUKOB 110 TEME PaOOTHI.

4 MeTonnuyeckue MaTepuabl
st obecrnieveHust mporecca O0y4eHHUsT W PEIICHUS 3a/1a4 OOyYCeHHsI UCTIONB3YIOTCS CIICTYIOIIHNE
MaTepuabl:
— METOAMYECKHE MaTepualbl, OMPEACNSAIONUEe TMPOIEAypbl OICHUBAaHUS 3HAHUHN, YMEHH,
HABBIKOB M (WJIHM) OIBITa JCSITCILHOCTH, XapaKTePU3YIOMIMX 3Tanbl (OPMHPOBAHHS KOMIICTCHIIUH,
comtacHo 1. 12 pabodeii mporpaMMel.

4.1. OcHoBHas1 JIUTEpaTYypa
1. NudopMalimoHHbIe TEXHOJIOTHMH NPOSKTUPOBAHUS PATUOIICKTPOHHBIX CPEACTB: yueo.
nmocobue mis crya. Beichl. yueO. 3aBenenuii / FO.JI. Mypomues, /[.FO. Mypomues, 1.B. Topun u np. —
M.: U3narenbckuii neHTp «Akanemusi», 2010. - 384 c. (manmuue B 6ubnnorexke TYCVYP - 8 2k3.)

2. KynpsiueB, E.M. OcHOBBI aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS: YUSOHUK JIJIsT BY30B /
E. M. Kynpssues. - M.: Akagemust, 2011. - 304 c. (manmuune B 6ubnuoreke TYCVYP - 10 5k3.)
3. VYBapoB A.C. P-CAD. IlpoektupoBaHre U KOHCTPYHPOBAHUE AJIEKTPOHHBIX YCTPOWCTB. -

M.: «l'opstuas muaES-Tenekom», 2004. - 760 c. (manuaue B 6udbmmnoreke TYCVYP - 42 3k3.)

4.2. lonostHUTEJIBHAS IUTEPATypa

1. UWundopmanuoHHble  TEXHOJOTMM  NPOEKTUPOBAHUS  PAJHUOAIEKTPOHHBIX  CPEICTB:
Metoanueckre yka3aHus 10 KypcoBOMY U AUITIOMHOMY nipoekTupoBanuto / Koopus 0. I1. - 2012. 140 c.
[DnextponHbIii pecypc] - Pexum pgoctyma: https://edu.tusur.ru/publications/2615, nmara oOpameHus:
01.06.2017.

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

3. Cremenko, B.b. P-CAD. TexHonorus mpoeKTUPOBaHM MMEUATHBIX IUIAT: YueOHOE Mmocooue
st By30B / B. b. Cremenko. - CII6.: BXB-IletepOypr, 2005. - 711 ¢. (nanuuue B 6udnuoreke TYCVYP -
20 9K3.)

4. Pazpabotka u odopMiIeHHE KOHCTPYKTOPCKOH  JIOKyMEHTALMH  PaJHOdICKTPOHHOU
anmaparypbl: CrnpaBounuk / 3.T. PomansrueBa, A.K. MBanoBa, A.C. KymukoB u ap.; Ilox pen. D.T.
PomanbraeBoit. — M.; Panno u cBsi3b, 1989. — 448 c. (manuuue B 6ubmmoreke TYCVYP - 21 3k3.)

5. OCHOBBI TPOSKTHPOBAHHUS JJICKTPOHHBIX CpeACTB: YdeOHoe mocobue / KoszmoB B. T,
UepnbimeB A. A., Koopun 0. II. - 2012. 149 c. [DOnexrtponHslii pecypc] - Pexxum noctyma:
https://edu.tusur.ru/publications/2783, nara oopamenus: 01.06.2017.

4.3. O6s13aTe/ibHbIE YUeOHO-MeTOAUYECKHUE MOCOOU S

1. WudopmaimoHHbIE TEXHOJOTHU NPOSKTUPOBAHUS PAAMOIICKTPOHHBIX CPEACTB: YueOHOE
mocobue K KypcoBoMYy U IUITTIOMHOMY npoektupoBanuto / Koopun FO. I1. - 2016. - 74 c. [DaexkTpoHHBIN
pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/6566, nara obpammenus: 01.06.2017.

2. ABTOMAaTH3UpPOBAHHOE TMPOCKTUPOBAHHME DPATUONICKTPOHHBIX CPEACTB: MeToaudeckue
yKa3aHus 1Mo camocrosaTenbHou padore / Koopun O. I1. - 2017. 23 c. [DnekrponHsbIii pecypc] - Pexum
noctyna: https://edu.tusur.ru/publications/6621, nara o6pamenwus: 01.06.2017.

3. Altium Designer. SolidWorks. Yacte 1. Pa3paborka snementHON 0a3el: COOpHUK
MPaKTUYECKUX 3aJaHUi TI0 MPOCKTUPOBaHMIO medyaTHbIX y3710B POC / Oszepkun /. B. - 2012. 66 c.
[DnexTponHsiii pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/publications/1556, mara oOpamieHus:
01.06.2017.

4. Altium Designer. SolidWorks. Yacte 2. CxemoTexHuyeckoe mnpoekrtupoBanue: COOpHHK
MPaKTUYECKUX 3aJaHUi TI0 MPOCKTUPOBaHMIO medyaTHbIX y3710B POC / Oszepkun [[. B. - 2012. 50 c.
[DnexTponHsiii pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/publications/1554, mara oOpamieHus:
01.06.2017.

5. Altium Designer. SolidWorks. Yacte 3. Tomonmormueckoe mnpoekrupoBanue: COOpHHK
MPAKTHYECKUX 33JaHUi MO MPOEKTHpOBaHHIO MedaTHeix y310B POC / Ozepkun 1. B. - 2012. 95 c.
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[DnexTponnsiii pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/publications/1558, mara oOpamieHus:
01.06.2017.

6. OCHOBBI SPrOHOMHKH W JW3alfHA pPaIMOAIIEKTPOHHBIX CPEICTB OBITOBOTO Ha3HAYCHHS:
VYuebnoe nocobue / KonmakoB A. K. - 2012. 200 c. [OnekrpoHHbIi pecypc] - Pexxum pocryma:
https://edu.tusur.ru/publications/1112, nata o6pamenwus: 01.06.2017.

7. Pacuer TONImMHBI BIAro3alUTHBIX MOKpHITHH neraneit POC: Metonuueckoe mocobue asis
BBINOJIHEHU NpakTtudeckoro 3anatus / KonmakoB A. K. - 2012. 11 c. [DnexTpoHHbIil pecypc] - Pexum
nocryma: https://edu.tusur.ru/publications/1040, gara obpamenus: 01.06.2017.

8. Pacuer coOcTBeHHON wYacToThl TiedaTHoro ysnma POC: Merogudeckoe mocodue Juis
BBINOJIHEHH NpakTHueckoro 3anatus / KonnakoB A. K. - 2012. 4 c. [DnexkrponHslii pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/1043, nata o6pamenwns: 01.06.2017.

9. BwiOop u pacuer cuctembl amopTuzauuu Onoka POC: Meroguueckoe mocoOue it
BBINOJIHEHU npakTudeckoro 3anatus / KonnmakoB A. K. - 2012. 11 c. [DnexrponHslit pecype] - Pexum
nocryma: https://edu.tusur.ru/publications/1045, nara obpamenus: 01.06.2017.

10. Pacuér TtemmoBoro pexwma Onoka POC: Meronuyeckoe mOCOOWE Ui BBITOTHCHUS
npaktrueckoro 3anstus / KommakoB A. K. - 2012. 8 c. [Dnekrponnsiii pecypc] - Pexxum nocryma:
https://edu.tusur.ru/publications/1044, nata o6pamenus: 01.06.2017.

11. Omnpenenenue MaccorabapuUTHBIX MOKa3aresneld KOHCTpyKuuu Onoka POC: Mertoauueckoe
nmocobwue /JIs BRITTOIHeHHsI TipakTHaeckoro 3aHsaTusa / Konmakos A. K. - 2012. 6 c¢. [DnexkTpoHHBIN pecypc]
- Pexxum noctyna: https://edu.tusur.ru/publications/1046, nara o6pamenus: 01.06.2017.

12. XynmokeCTBEHHO — KOHCTPYKTOpPCKas pa3paboTka JIMIEBOW IMaHEIHd PaguodJIeKTPOHHOTO
ycTpoiicTBa: MeTonndeckoe nocoOue 1Mo BEINMOTHEHHIO NpakTryeckoro 3ausaTus / Kongakos A. K. - 20009.
19 c. [Dnexrponnblii pecypc] - Pesxxum goctyna: https://edu.tusur.ru/publications/1175, nara obparmeHus:
01.06.2017.

13. OcHOBBI qU3aiiHa U KOMIIO3UIMU B TeEXHUKE: YueOHoe rmocooue / Koumakos A. K. - 2012. 97
c. [Dnexrponnsiii pecypc] - Pexum moctyma: https://edu.tusur.ru/publications/1270, nara oGparmieHus:
01.06.2017.

14. Marepuans! s pacué€toB cucteMbl amopru3amu POC: YueOHno-mMeroanyeckoe nocodue s
CTYIEHTOB HamnpanieHus «KoHcTpynpoBaHHe U TEXHOJIOTHS 3JIEKTPOHHBIX cpeAcTB» / UepHbliieB A. A. -
2014. 33 c. [Dnekrponsbii pecypc] - Pexmm nocryma: https://edu.tusur.ru/publications/3927, mara
obpamenus: 01.06.2017.

15. OCHOBBI KOMITBIOTEPHOTO MPOEKTUPOBAHUS U MOJCIUPOBAHHS PATUOIIEKTPOHHBIX CPE/ICTB:
YyebHo-MeToanueckoe mocodue / Kpacsko A. C. - 2012. 64 c. [DnexkrpoHHbIN pecypce] - Pexum goctyna:
https://edu.tusur.ru/publications/1030, gara o6pamenus: 01.06.2017.

16. OcHOBBI KOMIBIOTEPHOTO MPOCKTHUPOBAHMS U MOACITUPOBAHUS PATHOIIEKTPOHHBIX CPEICTB:
Y4eOHO-MeTOoANYeCKoe MMocoOMe JUIsi CTYIEHTOB TMPH BBINOJHEHWW 3aJaHUW IO TIPAKTHKE W
naboparopusiM paboram / Tucnenko B. U. - 2016. 23 c. [DnexTpoHHslii pecypc| - Pexxum poctyna:
https://edu.tusur.ru/publications/6547, nara oopamenus: 01.06.2017.

17. KonctpyupoBaHue paJdOdJIEKTPOHHBIX CpeAcTB: MeTonuyeckue peKOMEHIAluu K
MPAKTUYECKUM 3aHATUSM M JTAOOpaTOpHBIM paboTaM JJisi CTYIEHTOB, OOYYAOLIMXCS 1O HarpaBJICHHIO
222000.68 «MuuoBatuka» / Measenes JI. C. - 2012. 65 c. [DnexTpoHHbIii pecypc] - Pexxum goctyma:
https://edu.tusur.ru/publications/2507, nara oopamenus: 10.07.2017.

4.4. ba3bl JaHHBIX, HH(POPMAIINOHHO CIPABOYHbIE H TOHCKOBBIE CHCTEMBI

1. https://www.yandex.ru/ - 3to morckoBas nHbOpMaLHOHHas crcTeMa B IHTepHETE ¢ yuéTOM
pycckoit Mop(hooTul ¥ BO3SMOKHOCTBIO PETHOHAIBHOTO YTOUHEHHUS.

2. https:/lwww.google.ru/ - 3To mepBast o MOMYIAPHOCTH KPYITHEHIIAsS MYIbTUA3BITHAS
nouckoBasi cucrema MaTepHeTa, mpuHaaexamas kopropanun Google Inc., 3anumaroras 6onee 60 %
MHUPOBOTO PHIHKA.

3. Hayunas snexrponnas 6ubmmoreka eLIBRARY.RU — kpynueitmuii poccuiickuit
WH(POPMALMOHHBINA IOPTAJ B 00JACTH HAYKH, TEXHOJIIOTUH, MEAMIIMHBI U 00pa30BaHUs, CONEPIKAIINI
pedeparbl 1 MOTHBIC TEKCTHI Oosiee 18 MITH HaydHBIX cTareit u myomukaruii. URL:
http://elibrary.ru/defaultx.asp? (moctyn cBOOOAHBI).
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4. OnexrponHas oubnnoreka «Jlauby» Pecypc BkitodaeT B ce0st 2JIEKTPOHHBIE BEPCUM KHUT 110
MareMaruke, pU3MKe, THKCHEPHBIM HayKaM, SKOHOMHUKE U MEHEIKMEHTY, IPaBy M IOPUCTIPYIEHIIUH.
URL: http://e.lanbook.com/ (mocTyr cBOOOTHBII).

5. CHIPINFO - kpynHe#mmii cipaBOYHUK O UMIIOPTHBIM M OT€YECTBEHHBIM 3JIEKTPOHHBIM
KOMITOHeHTaM, u panuonetansm. [B Uatepuere] 2016 . URL: http://www.chipinfo.ru/ (moctyn
CBOOOTHBIN).

6. "Ilnaran" — 37eKTpOHHBIE KOMIIOHEHTHI U U3MEpHUTENIbHAs TexHuKa. [B Mutepuere] 2016 1.
URL: http://www.platan.ru/ (zocTyn cBOGOAHBIH).

7. "TIpoMaeKTpOHUKA" — MOCTaBKH JIEKTPOHHBIX KoMroHEeHTOB. [B UuTepnete] 2016 . URL:

http://www.promelec.ru/ (1ocTymn cBOOOIHBIH).
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