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1. lesiu v 3a7a494 U CUUITIMHBI

1.1. Hean ¥ cOMMIMHbI
dopmupoBanre  MpPO(HECCHOHATBHBIX  KOMIICTCHIIMH,  CBSI3aHHBIX C  HCIOJIB30BaHUEM
TEOPETUYCCKUX 3HAHWA W TPAKTUYCCKUX HABBIKOB BIAJCHHS COBPEMEHHBIMU HH(POPMAIIMOHHBIMH

TCXHOJOTUAMHU (I/IT) B obnactu ABTOMATU3UPOBAHHOI'O IMPOCKTHPOBAHUSA W TCXHOJIOIHMH IIPOHU3BOJACTBA
POC

1.2. 3agaun JUCHUILINHBI

— 0000meHne u ynIyOleHHe TEOpPeTHYEeCKUX M MpaKTHMYECKUX 3HaHMM B  oOnactu
MH($OPMAILMOHHBIX TEXHOJIOTUN poekTupoBanus POC

— U3y4yeHHE MPHUHLMIIOB CHCTEMHOro IMOAXOAa K aBTOMAaru3aluu mnpoektupoBanus POC,
MO3BOJIAIOMINX 00ecrneunBarh 3(HEKTUBHOCTh U KAY€CTBO MPOEKTUPYEMOI1 arnaparypsl

— OCBOCHHE MPHUHIUIIOB (OpMUPOBAHUS HHGPOPMAIIMOHHBIX MOJENECH BIHMSHUS BHEIIHUX U
BHYTPEHHUX J1eCTa0MIH3UPYIOMIHX (hakTopoB, AeicTBytommx Ha POC B TeueHHe KM3HEHHOTO IUKJIA, C
1eJIbI0 ApTYMEHTHPOBAHHOTO aBTOMATU3UPOBAHHOTO IPOEKTUPOBAHUS MX KOHCTPYKIIMHA

— (opmupoBaHre y CTYICHTOB NPAKTUYECKHUX HABBHIKOB BEJCHUS aABTOMATU3UPOBAHHOIO
npoektupoBanuss POC Ha OCHOBE MPOrpecCHUBHBIX TEXHUYECKUX M IMPOrPAMMHBIX CpPEICTB 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

HucnuumumHa «ABtoMarusupoBanHoe npoekrtupoBanue POC» (B1.b.19) orHocurcs k 61oky 1
(6a30Bas 4acTh).

[peamecTBylOMMMH ~ AUCHUIUIMHAME,  (OPMUPYIOIIMMH  Ha4daJlbHBIE 3HAHUS, SBISIOTCS
Cllefylollue JIUCUUIUIMHBL: VHXXeHepHas W KommbloTepHas rpaduka, VHTerpajabHble ycTpoWcTBa
panuosnekrponuku, Muadopmaruka 1, Mudbopmarmka 2, Marepuansl U KOMIOHEHTHI 3JEKTPOHHBIX
cpeacts, MonenupoBanue W ONTUMHM3alLMs — TexHojormdeckux mponeccos POC, Hayuno-
uccienoBareibckasi padora, OCHOBBI KOHCTpYMpOBaHMs 3IeKTpOoHHBIX cpeacTB, CAIIP u texnomorus
CBY ycrpoiicTs, YnpaBieHHe KaueCTBOM MIEKTPOHHBIX CPENICTB.

3. TpeOoBaHusi K pe3y/JibTaTaM OCBOCHHUS AU CHHUILINHBI

[ponecc n3yueHust TUCIMITIMHBI HAlIpaBJIeH Ha (JOpPMUPOBAHKE CIIEAYIOIIUX KOMIETCHIIHI:

— [IIK-7 cnocoGHOCTRIO pa3pabarbiBaTh MPOEKTHYIO M TEXHHYECKYI JOKYMEHTALUIO,
o(hopMIIATH 3aKOHYEHHBIE TPOEKTHO-KOHCTPYKTOPCKHE PabOTHI;

— TIK-8 rOoTOBHOCTBIO OCYILECTBIISAITH KOHTPOJb COOTBETCTBHUS Pa3pabaThIBAEMBIX MPOEKTOB U
TEXHUYECKOM JTOKyMEHTAallUM CTaHAapTaM, TEXHUYECKUM YCIOBUSM W JIPYTMM HOPMAaTHBHBIM
JOKyMEHTaM;

B pesynbrare u3ydeHus TUCHUIUIMHBI CTYIEHT JOJDKCH:

— 3HATh OCHOBBI aBTOMAaTU3aLlUN ITPOEKTHO-KOHCTPYKTOPCKOM JEATEIIBHOCTH, MaTEMaTHYECKUE
MoZIed OOBEKTOB TNMPOEKTUPOBAHMSA, METOJbl PEIIEeHHUs MPOEKTHBIX 3ajgay MeToAsl 3ammTbl POC ot
pa3Ho0Opa3HBIX BHEUTHUX M BHYTPEHHHUX JECTaOMIM3HPYIOMHX (aKTOPOB (KIMMATHYECKUX, TETIOBBIX,
MEXaHWYECKUX U Jp.) MPU UX KCIUTyaTallud, TPAHCIOPTUPOBAHUM M XPAHEHUHM KOHCTPYKTHUBHBIE MEpPHI
MOBBILICHUS] HaAEKHOCTH MIMpokoro kiacca POC mpu aecTaOMiIM3HpyrOIUX BO3AEHCTBHUSIX METOMbI
MaTEMaTUYECKOIO MOAEINPOBAHUS IEKTPUUECKHX, TEIUIOBBIX U MEXaHUYECKUX nporeccos B POC [J

— yMeThb IPOEKTHPOBAaTh C IOMOIIbIO KOMIIBIOTEpAa KOHCTPYKLUHM aHAJIOTOBBIX M ILU(PPOBBIX
YCTPOWCTB HAa OCHOBE JNaHHBIX 00 MX (DYHKIMOHAJIHFHOM HA3HAUYEHUH, DJICKTPUUECKHUX MapaMeTpax M
YCIIOBUSIX OKCIUTyaTalluM HCIIOJIBb30BaTh MAaTEMaTHMYECKHE MOIENM W METOAbl Ui pELICHU
npodeCCHOHANBHBIX 3a[a4 aBTOMAaTU3UPOBAHHON Pa3paObOTKN KOHCTPYKIIMHA M TEXHOJIOTUN 3JIEKTPOHHBIX
CPEACTB NPEACTABIATh TEXHUYECKUE PELICHHs C HUCIOJIb30BAHUEM CPEICTB KOMIBIOTEPHOH rpaduku u
reOMETPUYECKOr0 MOAENupoBaHus ucnonp3oBarh cranaaprel ECKJ[ u  apyryro HopMaTHBHO-
TEXHHYECKYI0 JIOKYMEHTALMI0O B IPOEKTHOW JIEATENbHOCTH pa3pabaTbiBaTh KOHCTPYKTOPCKO-
TEXHOJIOTMYECKYI0 JOKYMEHTAIMIO C MOMOLIbI0 MH(POPMAIIMOHHBIX TEXHOJIOTUN, IPUMEHATh MAIIUHHbIE
METOZBI pacy€Ta MapaMeTpOB ANIEMEHTOB U YCTPOUCTB
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— BJaJeTb COBPEMEHHBIMU alapaTHBIMU M INPOrPaMMHBIMH CPEICTBAMHM aBTOMAaTHU3alLUU
pa3pabOTKM KOHCTPYKUHMH W TEXHOJIOTUH TPOU3BOJICTBA AIIEKTPOHHBIX CPEACTB COBPEMEHHBIMHU
IIPOrPaMMHBIMH CPEACTBAMU NOATOTOBKHA KOHCTPYKTOPCKO-TEXHOJIOITMUECKON TOKYMEHTAalUN

4. O0beM AMCHMIIMHBI M BUABI Y4eOHOH padoThl
OOmas TpyroeMKOCTh JUCLMIUIMHBI COCTaBisieT 6.0 3a4eTHBIX €IMHUIBI U INPEICTaBICHA B

tabmure 4.1.
Tabnuna 4.1 — TpynoeMKOCTh TUCIIMIUIMHBI
Bunsr yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
7 cemecTp 8 cemecTp
AynutopHbie 3aHATHUS (BCETO) 119 84 35
Jlexkmun 22 12 10
JlaGopartopHbie paboThI 92 72 20
KonTtpomns camocTosiTennsHOM paboTh! (KypcoBOn 5 5
IPOEKT / KypcoBasi pabora)
CamocrosTenbHas padota (Bcero) 61 24 37
OdopmiieHre 0T4eTOB 10 Ja00paTOPHBIM 51 19 32
paboram
[TpopaboTka JEKIIMOHHOTO MaTepHraia 10 5 5
Bcero (6e3 ax3ameHa) 180 108 72
[ToaroroBka u crada sK3amMeHa 36 36
OO01mas TpyI0eMKOCTh 9 216 108 108
3aueTHblec EnuHMIBI 6.0 3.0 3.0
5. Conep:xxaHue QTUCUMILIHHBI
5.1. Pa3nenbl AMCUMILIMHBI M BUJAbI 3aHATHI
Paznenpl AUCTMTUTMHBI U BUBI 3aHATHN TTPUBEACHBI B Ta0uIe S.1.
Tabmuna 5.1 — Pa3nensl JUCIHUAIUTHHBI U BUALI 3aHATHI
= <
(5} < & —~ o)
2 | E | 8 8f 2B
= &2 s8¢ & g:z &g
HasBanus paszuenoB JUCIUTUIAHEL g § S 3 LC% § Z § = %
= g& g& 5 5o &%
< S o m S o 8
7 cemectp
1 BBenenue 2 0 1 0 3 [1K-7,
I1K-8
2 OCHOBHBIE IPUHIIMIIBI K METOJIOJIOTUS 4 0 1 0 5 IIK-7,
npuMmenenns UT npu npoextuposanuu POC I1K-8
3 UT nHa pa3nu4HbIX 3Tanax npoektupoanus POC 2 4 2 0 8 [1K-7,
I1K-8
4 ABTOMaTM3MPOBAHHOE IPOEKTUPOBAHUE 2 42 9 0 53 |IIK-7,
KOHCTPYKIIUM M TEXHOJOTHYECKUX nporeccoB POC [1K-8
5 UT npoekTupoBaHus AeTaIe U COOpPOK 2 26 11 0 39 |TIK-7,
koHcTpykuuid POC ¢ nomousro CAITP [1K-8
Hroro 3a cemectp 12 72 24 0 108
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8 cemectp

6 IlpoexTupoBaHue MevyaTHHIX y3710B ¢ momoursto UT | 4 8 14 5 26 | IIK-7,
I1K-8
7 ObecneueHne Ka4eCTBa, HAAEKHOCTU U 4 4 14 22 |IIK-7,
ontumu3zanus POC I1K-8
8 OdopmieHre KOHCTPYKTOPCKOM TOKYMEHTAIIUH C 2 8 9 19 |IIK-7,
nomoibio CATIP [1K-8
Hroro 3a cemecTp 10 20 37 72
Htoro 22 92 61 180
5.2. Conepxxanue pa3iesioB JUCUMILIMHBI (110 JIEKIMSM)
ConeprkaHue pa3esioB TUCIUILINAH (10 JICKIUSIM ) TIPUBEICHO B TadymIe 5.2.
Tabnuna 5.2 - ConeprkaHue pas3/iesioB JUCHMILINH (110 JISKLIUSAM)
3 o]
2 z S
3 = g
: | 83
Ha3Banus pasnenos Conep:xaHue pa3iesoB IUCLHUIUIMHBI 110 JIEKIUSIM 3" S0
= i
2 £k
= S}
7 cemectTp
1 Beenenue ConeprkaHue u 3a1a4u Kypca, pEKOMEHAALNN 10 €r0 2 |IIK-7,
nzyuenuto. Mapopmanmonnsie rexnonoruu (UT) B [1K-8
po¢eCCUOHANBHOM JeITeIbHOCTH HH)XEHepa-
npoektuposirka POC. TepMuHsbl U MOHSTHSA,
ucnoas3yemsle npu UT npoexrupoBannn POC
Hroro
2 OCHOBHBIE IPUHIUITBI U Opranuzanus npoexktupoanus POC ¢ nomoursio UT. IK-7,
METO0JIOTUsI IPUMEHEHUS CucreMHbIi oaxon K mpoekruposanuto POC ¢ [1K-8
WT npu npoeKTUpOBaHUU MCIOJIb30BaHHEM MH(POPMALIMOHHBIX TEXHOJIOTHI.
POC Nudopmarmonnsie CALS—rexnonoruu nognepxxku POC
Ha BCEX 3Tanax >Ku3HeHHoro nukia. Craguu pa3padoTKu
KOHCTPYKTOPCKOM TOKyMEHTAIlMH MPU MPOEKTUPOBAHUY C
nomotsro UT
Hroro 4
3 UT na paznuunbix Tanax | Knaccuduxanuus 3a1a4 npoeKTUPOBAHUS, UX [1K-7,
npoekrupoBanus POC dopmanuzanus. Maremarndeckue moaenu (MM) POC. [1K-8
OTanbl pa3BUTHUS U KpaTKas XapaKTepUCTUKA
coBpeMeHHOro coctosiHust CAIIP paanosnekTpoHHbIX
CPEICTB, CUCTEM U KOMIUIEKCOB. KoMIUIEKCHBIE
UHTeJIeKTyalbHble (MHTerpupoBanHbie) CAIIP.
CneunanuzupoBanusie CAIIP ns cozganus cxem
AIIEKTPUYECKUX NMPUHIUITHAIIBHBIX, MOAEINPOBAHUS UX
paboThl, IPOSKTUPOBAHUS TMEYATHBIX I1J1AT, pa3MeEIIeHUs
1M poBoH deKTprUecKoil cxemsl B ycTpoiictBax [IJINC.
IlepcrieKTHBBI pa3BUTHS aBTOMAaTU3UPOBAHHOTO
IIPOEKTHPOBAHUS.
Hroro 2
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4 ABTOMaTM3MPOBAHHOE Ponps UT B npouecce cozganust POC. YpoBHu 2 |TIK-7,

MPOEKTHUPOBAHUE MIPOCKTUPOBAHMS — CHCTEMHBIN, (DYHKITMOHATBHBIMH, I1K-8
KOHCTPYKLIUH U KOHCTPYKTOPCKUH, TEXHOJIOTMYECKUN. TUIIOBBIE

TEXHOJOTMYECKUX MPOILECCOB | TPOEKTHBIE MPOLEAYpPHI ITpU npoekTupoBanuu POC.

POC O0606ménnas Mmetoarka nmpoektupoBanus POC ¢

npumenenueMm UT. Madopmarimonnast Mojienb MpoeKTa,
6a3sl nanHbIX (B/]), cuctemsl ynpaBieHus: 6a3aMu TaHHBIX
(CYBN), pactipenenéunnie bJI. CpaBHUTENBHBIN 0030p
OCHOBHBIX XapaKTEPUCTUK Pa3IMYHbIX THUIIOB
COBpPEMEHHBIX TEXHUUECKUX cpencTB. Konuemnms
aBTOMaTU3UPOBAHHOIO paboyero mecta (APM)
npoektuposiuka POC na 6aze [1K. 3anauu ynpasnenus u
ONTUMU3ALIUU, METO/IBI UX PELICHUS.

Hroro
5 UT npoextupoBaHus Knaccudukarus 3a1a4 npoeKTUpOBaHUS, UX 2 |TIK-7,
neranei u cOOpoK dbopmanmmsanus. Maremarnueckue monenun (MM) POC. I1K-8
koHcTpykuuid POC ¢ Oranbl pa3BUTHUS U KpaTKas XapaKTepUCTHKA
nomorsio CAIIP coBpeMeHHOro cocTosinug CAIIP paanosnekTpoHHbIX

CPEICTB, CUCTEM U KOMIUIEKCOB. KomIuiekcHbIe
WHTEJUIeKTyaabHbIe (MHTerpupoBanHbie) CAIIP.
CneunanuzupoBanusie CAIIP nyst cozganus cxem
AIIEKTPUYECKUX MPUHIUITHAIBHBIX, MOACIUPOBAHUS UX
paboThI, MPOEKTUPOBAHUS MIEYATHBIX ILJIAT, pa3MEIICHUS
nndpoBoit anekTpuyueckoit cxemsl B yerpoiicteax [IJIVC.
[lepcniekTUBBI pa3BUTHS aBTOMAaTU3UPOBAHHOTO

MPOEKTUPOBAHUS.
Utoro 2
Hroro 3a cemecTp 12
8 cemecTp
6 [IpoexktupoBanue nedatHblx  OCOOEHHOCTH MPOEKTUPOBAHUS NIEUYAaTHBIX Y3JI0B C 4 IIK-7,
y3J10B ¢ noMoupo UT nomotibio UT. Bo3MOKHOCTH U 0COOEHHOCTH I1K-8

untepdeiicoB paznuunsix CAIIP. Metonuka
IIPOEKTUPOBAHNUS [I€YATHBIX Y3JI0B B KOMIUIEKCHBIX CAITP
P-CAD, Altium Designer, OrCAD, DipTrace u ap.
Opranuzanus u Befgerne oudmuorex IP3. Coznanue
YCIOBHBIX Tpaduueckux obo3HaueHuii P, yctaHoBKa
OPD Ha nevarHble MaThl ¥ pa3padoTKa MOCaJOYHBIX MECT
OPD. Coznanne komnoneHToB POC. Pa3paboTka cxem
ANIEKTPUYECKUX MPUHIUIHAIBHBIX. J[nanorosoe
pasmenenne JP3J. Jluanorosast 1 aBToMaTuuecKast
TpaccUpOBKa MPOBOAHUKOB MEYATHBIX T1aT. CBA3b €

npyrumu CAIIP.

Htoro
7 ObecrieueHne KauecTna, Kommiexkc TPHAHA, (moacuctembl «KACOHUKA-T») nis 4 | TIK-7,
HaJEXKHOCTH U onTuMu3anust | moaenuposanus Ha [IK cranmonapHbIx u TIK-8
POC HECTALIMOHAPHBIX TEIJIOBBIX MPOLIECCOB, MPOTEKAIOIINX B

koHCTpYKIHsX POC (cToeuHble KOHCTPYKIIMH, OJIOKH C
PETYISipHON U HEPETYISpHOU CTPYKTypamu, IeyaTHble
y3J1bl, (PYHKIIMOHAJIBHBIE STYEHKH, MUKPOCOOPKH).
Kommnekc ACOHUKA-K st ynpaBieHust HaAEKHOCThIO
W3JIeNIMi HA PAaHHUX dTanax MpOeKTUPOBaHUS,
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HU3TOTOBJICHUS, OKCIUTYyaTalluul U YTUJIA3alluH.
VYHHBepcabHas MPOrpaMMHasi CHCTEMa KOHEUHO-
aneMeHTHoro aHanu3a ANSYS miis pemienns TMHEHHbBIX U
HEJIMHEHHBIX CTAallMOHAPHBIX U HECTALIMOHAPHBIX
MMPOCTPAaHCTBCHHLBIX 3aJa4 MCXaHUKHN KOHCprKL[PIfI, 3aga4
TEIUIONepelauu U TEII00OMEHa, IEKTPOANHAMUKH

Hroro
8 Odopmenue Oco0eHHOCTH aBTOMATH3UPOBAHHOTO O()OPMIICHHUS 2 |IIK-7,
KOHCTPYKTOPCKOH KOHCTPYKTOPCKOM JokyMeHTaruu POC B cOOTBETCTBUY C [1K-8
JIOKYMEHTAIMU C ITOMOIIBI0 ECK[
CAIIP Hroro 2
Hroro 3a cemectp 10
Uroro 22

5.3. Pazgesbl AMCHUIIMHBI U MEKIMCIUIINHAPHBbIE CBSA3H C 00ecneYBAKIIMMU (MPeAbLIy IIMMHU)
U o0ecneynBaeMbIMU (IMOCJIeyOIIUMH) TUCHUILIMHAMHA
Paznensl MTUCHUIUIMHBI U MEXIUCUUIUTMHAPHBIC CBSI3U ¢ 00CCTICUUBAIONINMHE (TPEABIAYIIIIMH) U
obecnieunBaeMbIMU (TTOCIIEIYIOIIMMH ) TUCIUIUIMHAMHY MPECTaBICHBI B TabauIe 5.3.
Tabnwuia 5.3 - Pa3nesnsl AUCHMILTUHBI U MEKIUCITUILTHHAPHBIE CBSI3U

Ne pa3nenoB JaHHON AMCHUIUIMHBL, 1J11 KOTOPBIX
HEOOXOIMMO U3YYCHHE 00CCIICUNBAIOIINX 1
Hanvenosanne nuciumimms 00eCTeYNBaeMbIX JAUCIUILTHNH
1 2 3 4 5 6 7 8
[IpenmecTByromye TUCIUTUTMHBI
1 NnxeHepHast ¥ KOMITbIOTEpHAs Tpaduka + + +
2 HTerpabHbIe YCTPOHCTBA PAINO3ICKTPOHUKN + + + +
3 Undopmarnka 1 + +
4 Nndopmaruka 2 + + + + +
5 Marepuaibl 1 KOMIOHEHTBI AJIEKTPOHHBIX + + +
CpEeICTB
6 MozenupoBaHre U ONITUMHU3AINS + + N N
TEXHOJOruyeckux npoieccoB POC
7 Haquo-HccneL[OBaTenbcxaﬂ pa60Ta + + + + + + + +
8 OCHOBBI KOHCTPYHUPOBAHUS ANIEKTPOHHBIX + + + + + +
CpEICTB
9 CAIIP u texnonorust CBY ycrpoiicts + + + + + + +
10 YnpaBieHue ka4ecTBOM 3JIEKTPOHHBIX CPEJICTB + + + + +
[Tocnenyronme AUCIUITITUHBI

11 IMoaroroBka K caye U ciada rocy1lapcTBEHHOTO + + + + + + + +
SK3aMeHa
12 TIpenaumniomMHas mpakTUKa + + + + + + +
13 3amuTa BBITYCKHON KBAIM(PUKAITMOHHOM
paboThI, BKITIOYAst HOATOTOBKY K MPOIEype + + + + + + + +
3aIUTHI U TPOIEYPY 3aIIUTHI
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5.4. CooTBeTcTBHE KOMIIETEHIUI, (POPMUPYEMBIX NIPH U3YYeHUH TUCHUIIUHBI, © BUI0B 3aHATHI
CooTBeTCTBHE KOMIIETCHINH, (HOPMHUPYEMBIX INPH W3yYCHUH IUCHUIUIMHBI, W BUAOB 3aHATHN
IpeJcTaBieHo B Tabiuie 5.4

Tabnuma 5.4 — CoOOTBETCTBHE KOMIIETEHIMH M BUJOB 3aHITHHA, (OPMHUPYEMBIX MPH H3YYCHUU
JTUCTUTUTAHBI
Bunp! 3aggatui
N w
E [} % o §
= 7 = 28 =
5 = = 22332~ =
3 <
5 = g g sSs &8¢ £ g DopMbI KOHTPOJIS
E X g L8 =) ™ L8 g )
= () o s Z 2 -8 =]
Q = o a S O &8 5 a O
A ‘g ) S 5 o)
= z'8 2 5
© o H ©
IK-7 + + + + KonrtponrHas pabora,
Dx3ameH, KoHcnekt
caMonoAroroBku, OT4YeT Mo
nabopatopHoii pabore,
Onpoc Ha 3aHATHSX,
Boictymienue (nokmnan) Ha
3agaTtuy, Tect, OTUeT 11O
KypcoBoii pabote
I1K-8 + + + + KonTponbehas pabota,
Ok3ameH, Korcnekr
caMonoAroroBku, OT4eT no
naboparopHoit paboTe,
Ornpoc Ha 3aHATHUSX,
BricTymienne (mokian) Ha
3aHsaTun, Tect, OTUeT 11O
KypcoBoi pabote
6. UuTepakTUBHBbIE MeTOABI U GOPMbI OPraHU3aLUN 00yUYeHH s
He npenycmorpeno PYII

7. JIaGopaTopHble padoThI
HaunmenoBaHue 1abopaTtopHbIX padoT npuBeaeHo B Tadauue 7.1.
Tabnuua 7. 1 — HaumeHoBaHue 1a00paTopHbIX paboT

8 ERS
5 2 5
2 = 5
Z > 5
HasBanwus paznenos HanmMenoBanue nabopaTtopHbIX padboT g S o
S S £
SN o
e S g
= S/
7 cemectp
3 UT Ha pa3nuyHbIX dTanax BelntosiHeHNEe yepTekel KOMIIOHEHTOB 4 IIK-7, IIK-
npoektupoBanus POC POC B Solid Works (koHTpOsBHOE 8
3a/1aHKe)
Hroro
4 ABTOMAaTU3HPOBAHHOE Cocrasienue TeXHUUECKOrO 3aJaHUI 8 IIK-7, IIK-
MPOEKTHPOBAHUE KOHCTPYKLUN U (T3) na aBTOMaTHU3UPOBAHHOE 8
TEeXHOJOoruYeckux npoiecco POC npoektupoBanue 6moka POC
KommoHnoBka u pa3zpaboTka o011ero Buaa 8
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koHcTpykuuu POC

IIpoextupoBanue nuuesoi nanenu POC B
SolidWorks

[MpoekTrpoBaHUe HECYIEH KOHCTPYKIIUU
POC B SolidWorks

3HaKOMCTBO C CHCTEMON
aBTOMaTI/I3I/IpOBaHHOFO HpOCKTI/IpOBaHI/ISI
HeYaTHBIX IUIaT

Opranuzanus u BezieHue oudmmnorex PO

Co3naHue yCIOBHBIX T'paMYeCKUX
o6o3navenuii (YI'O)
3ICKTPOPATUOITIEMEHTOB

HpOGKTI/IpOBaHI/Ie QJICKTPHUYCCKUX CXEM

Uroro

42

5 UT npoextupoBaHus AeTalei U
c6opok xoHcTpykimit POC ¢
nomoriso CAIIP

Heramu B SolidWorks

Co6opxku B SolidWorks

UYeprexu B SolidWorks

PucoBanne TpéxMEpHBIX ICKU30B B

SolidWorks

N IDNDN

Maccussl i1eMeHTOB B SolidWorks

N

OnemenTsl “Tlo Tpaekropun’™ u
“IToBepuyTth” B SolidWorks

Pazpabotka kopmycoB POC u3 nmuctoBoro
Metaiia B SolidWorks

Hcnonp30oBaHKe cTaHIaPTHBIX
KpenéXHbIX KoMnoHeHTOB B SolidWorks

Pa3paboTka mocasiouHbIX MECT HA
MeYaTHOM I1aTe U1 MOHTaxa
KOHCTPYKTUBHBIX 3JICMCHTOB

IToaroroska xommnoueuToB POC misa
KYPCOBOM pabOThI

Htoro

26

I1K-7, TIK-

Hroro 3a cemecTp

72

8 cemecTp

6 [IpoexTupoBaHHE MEUATHBIX Y3JIOB C
nomoniso UT

JunanoroBoe pa3MelieHne
ANEKTPOPAAUOIIEMEHTOB HA MEYAaTHOU
riare

Py4nas u uHTEpaKTUBHASA TPACCUPOBKH
IIPOBOJHUKOB II€YATHBIX I1J1aT

ABTOMaTH4YeCKas TpaCCHPOBKa
IMPOBOJAHUKOB IICYATHBIX IJIAT

Hrtoro

TK-7, TTK-

7 ObecrieueHNEe KauecTBa,
HanéxHoctyu U ontuMusanusg POC

OO0ecneueHne KauecTna, HaAEKHOCTH U
orrrummzanusa POC

TK-7, TTK-
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Hrtoro

8 OdopmieHne KOHCTPYKTOPCKOi
JnokyMeHTanuu ¢ nomouisio CAITP

W3ydenue cpeacTB aBTOMATU3HPOBAHHOTO
o opMIIEHUST KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOU TOKYMEHTAINH

I1K-7, TIK-

Uroro 8
Hroro 3a cemecTp 20
Hroro 92
8. [IpakTHYeckue 3aHATHSA (CEMHUHAPBI)
He npenycmorpeno PYII

Tabimune 9.1.

9. CamocrosiTesibHAsA padoTa
Bugsl camocTosiTebHOM paboThI, TPYAIOEMKOCTh U (POPMUpPYEMbIe KOMIIETEHIMH MPE/ICTABICHbI B

Tabnuna 9.1 - Buasl caMocTosTeNnbHON paboThI, TPYAOEMKOCTh M (hopMUpyeMble KOMIIETCHIIUU

v ERRS
= 4 =
2 i
Busl caMOCTOSATENBHOM g 2o
Hasanus paznenos S S5 DopMbI KOHTPOJISI
paboTsI o S =
S o =
a e 2
= S
7 cemectp
1 Beenenue [IpopaboTka NTEKIIUOHHOTO 1 |IIK-7 Koncnekr
Marepuania caMmonoArotoBku, Ompoc
Vitoro 1 HAa 3aHATUAX
2 OcHoBHbIe TpUHIUIIEI U | [IpopaboTKa JIEKITMOHHOTO 1 TIK-7, Koncmekr
METOJ0JIOTUsI Marepuaa I1K-8 caMmonoarorosku, Ompoc
npumenenus UT npu Hroro 1 Ha 3aHATHAX
npoekrtuposanuu POC
3 UT nHa pa3nuuHbIX [IpopaboTka JTEKIIUOHHOTO 1 [IIK-7, Koncnekr
Jranax NPOEeKTUPOBaHUA | Marepuaia I1K-8 CaMoIoAroToBkH, Ompoc
PoC OdopmiteHre 0TYETOB 110 1 HagaHHTHHX’ PquT 1o
naboparopHbeIM paboTam f1abOpaTopHOM paboTe
Hroro 2
4 ABtomarusupoBaHHoe | [Ipopa0OoTka JIeKIHOHHOTO IK-7, Koncnekr
IIPOEKTUPOBAHKE Marepuaa I1K-8 camonoarotoBku, Ompoc
KOHCTPYKIMH U OQOpMIEHHE OTYETOR 110 1 Ha 633.H5{TI/I$IX, PTHgT 1o
TEXHOJIOTHYECKHIX TOPHOM T
CXHOJIOTHHCC naboparopHbeIM paboTam f1abOpaTopHON paboTe
npoueccoB POC
OdopmieHre 0TYETOB 110 1
nabopaTtopHbeIM paboTam
OdopMIieHHE OTYETOB T10 1
1abopaTOpHBIM paboTam
OdopmiteHre 0TYETOB 110 1
naboparopHbeIM paboTam
OdopMmIieHrEe 0TYETOB 10 1
nabopaTopHBIM paboTam
OdopmiieHre 0TYETOB 10 1
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naboparopHbeIM paboTam

OdopMmieHre 0TYETOB 0 1
1abopaTopHBIM paboTam
OdopmiieHre 0T4ETOB 1O 1
1a0opaTopHBIM paboTam
Hroro 9
5 UT npoextupoBanus [TpopaboTKa JEKIIMOHHOTO IK-7, Koncniekr
netanei u coOopok Marepuaa I1K-8 camonoarotoBku, Ompoc
I(OHCprKI_IIéIZ %?)C c O(OPMIICHHE OTIETOR 10 1 Ha 3amn3151x,6 Oqu(T) o
MIOMOII[H K BOI te, OTyer
OMOIILEIO 1a00paTOpHBIM paboTam ypeoson pabore, N
o naboparopHoii pabore,
Odopmienne 0T4€TOB 110 1 JK3aMeH
naboparopHbeIM paboTam
OdopMmIieHre 0TYETOB 10 1
n1abopaTopHBIM paboTam
OdopmiteHre 0T4ETOB 10 1
naboparopHbIM paboTam
OdopmieHre 0T4eTOB M0 1
1abopaToOpHBIM paboTam
OdopmiteHre 0T4ETOB TI0 1
naboparopHbeIM paboTam
OdopmieHne 0T4ETOB IO 1
nmabopaTopHBIM paboTam
OdopmiteHre 0T4ETOB 1O 1
1a0opaTopHBIM paboTam
OdopmiieHre 0TYETOB 110 1
naboparopHbIM paboTam
OdopMmIieHIE OTYETOB 10 1
naboparopHbeIM paboTam
Htoro 11
Hroro 3a cemecTp 24
8 cemecTp
6 IIpoexTupoBanue [TpopaboTka JIEKITMOHHOTO 2 |1IK-7, Koncnekr
II€YaTHBIX Y3JIOB C Marepuaia [1K-8 camonoarorosku, Ompoc
romornpo UT OdopMITEHHIE OTYETOB M0 4 Ha gaH}ITI/IHX, PT‘lgT 10
hi} TOPHOI T
1abopaTopHBIM paboTam aDOpATOPHOH paboTe
OdopmiieHre 0T4ETOB 10 4
1abopaTopHBIM paboTam
OdopmieHre 0T4eTOB 0 4
mabopaTopHBIM paboTam
Hroro 14
7 Obecneuenue kauecta,  [IpopaboTka JIEKIIMOHHOTO 2 IIK-7, Koncrmekr
HaJIEKHOCTH U marepuana I1K-8 caMonoArotToBku, Onpoc
onrumMmuzanus POC ObopMITCHHE OTUETOR MO 12 Ha 3aHsaTHAX, OTUET 110

naboparopHbIM paboTam

nabopaTopHO paboTte
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Hroro 14
8 Odopmienue [IpopaboTka IeKIMOHHOTO 1 |TIK-7, Koncnekr
KOHCTPYKTOPCKOU Marepualia I1K-8 camMonoarotoBku, Ompoc
I[OKYMCHTa(LI:iI/II_[ (l:) OQOPMIICHHE OTHETOR T 8 Ha 638.H}ITI/I$IX, qu6eT o
MIOMOIIBIO 11a60PATOPHBIM PaGOTaM naboparopHoii pabore
Hroro 9
Hroro 3a cemectp 37
[MoaroroBka u cxada 36 DK3aMeH
9K3aMeHa / 3a4eTa
Hroro 97

9.1. Bonipocsl Ha Npopa0doTKY J1eKIMOHHOI0 MaTepuaJia
1. Undopmammonnsie texHonorun (MUT) B mpodeccrnoHanbHON AEATEIBHOCTH HHXKEHEpa-
npoektuposirka POC

10. KypcoBasi paGora (mpoekr)
TpynoeMKoCTh ayIMTOPHBIX 3aHATUH U (GOpMUpPYEMble KOMIIETEHIIMM B paMKaX BBIMOJHEHUS
KypcoBoii pabotsl (mpoekTa) npeactasiensl Tadmuie 10.1.
Tabmuma 10.1 — TpynoeMKoCTh ayIUTOPHBIX 3aHATHH W (HOpMHUpyeMble KOMIIETEHIIMH B paMKax
BBITIOJIHEHUS KYPCOBOM palboTHI (IPOEKTa)

HanmenoBaHue aynuTOPHBIX 3aHITHI

TpynoemkocTs,
q
dopmHUpyeEMBbIE
KOMIICTCHITUHT

8 cemecTp

a1

ABTOMaTHU3MPOBAHHAS Pa3pabOTKa KOMIUIEKTa KOHCTPYKTOPCKOM [K-7, T1IK-8

nokymeHtanuu POC

HTtoro 3a cemectp 5

10.1 Tembl KypcoBbIX padoT

IIpumepHas TeMaTHKa KypCcOBBIX padoT (IIPOEKTOB):

B xome KypcoBoro Impoekra HEOOXOAMMO — pa3paboTarb  KOHCTPYKTHBHO-3aKOHYEHHBIE
dbynkumronanbHbie y3ibl (DY) POC paznoobpasHoro HazHaueHusi: OOpTOBbIE, MOPCKHE, HA3€MHBIE U T.1I.
N3-3a BpeMEHHBIX OrpaHMYEHU, TIPU BHIOOPE TEMBI MPOCKTAa PEKOMEHIYETCs, KaK MpaBUJIO, OT/IaBaTh
npeanourerre OV, Bxogsamumm B coctaB POC (nnm 3akonuennoe POC), coneprxkariie B coctaBe He Oolee
50 sneKTpopaauo371eMEHTOB. 3aJaHusl, BblJaBaeMble CTYJIEHTY Ha BBIIIOJHEHHUE KYpCOBOIO IIPOEKTa,
JOJDKHBI OTBEYaTh CIEAYIOUIUM TPEOOBAHUSAM:

— YpPOBHIO TMOJITOTOBKM CTYyIE€HTa M OTPaHUYEHUIO TI0 BPEMEHH,
BBITIOJIHEHHUE;

— couepkaTh 3a/Jaud, C KOTOPbIMM CTaJIKMBAaeTCs OakalaBp, 3aHUMAIOIIMICS pPAacuéTHOU H
KOHCTPYKTOPCKOM JI€SITEIbHOCTBIO B X0/1€ NpoeKkTupoBanusi POC;

—  IpeaycMaTpuBaTh HEOOXOAMMOCTH O3HAKOMIJICHHS C JOTIOJIHUTEIBHOM JINTEPATypOit;

—  MOOILIPSIIOTCS peaJibHbIE TEMbl KYPCOBBIX MPOEKTOB, a TAKXKE TEMBbI, SIBISIONIMECS YaCThbIO
BBITTYCKHOHN KBaJIM(PUKAITMOHHOW pabOThI (JIUTUIOMHOTO TIPOEKTA).

— Ilo KOHCTPYKTHMBHOW CIOKHOCTH pa3pabarbiBaemMoe POC nomkHO ObITh HE HIDKE 1-TO
CTPYKTYPHOI'O YPOBHS U BBIIOJIHEHO ¢ YU€TOM cTaauii npoekrupoBanus no ECK/I.

Hcxoanbie 1aHHbIE K NPOEKTY. MICX0MHBIMU TaHHBIMHU 17151 BBITIOJTHEHUS TPOEKTA SBIISIOTCS:

— cxXema dJIeKTpudecKas npuHiunuaisHas @Y ¢ onucanuem palboThl, C MEPEYHEM BXOMSIIUX
anekTpopaanodaeMeHToB (OPD) u ux mapameTpos;

OTBEIEHHOMY Ha €€
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— DJJeKTpuYeckue TpeOoBaHMS C yKa3aHHMEM JIaHHBIX, HauOojee XapaKTepHbIX IS
pa3pabaTeiBaeMOT0 YCTPOMCTBA, HAmpuUMep, Uil PaAHONPUEMHOTO YCTPOMCTBA: YYBCTBUTEIHHOCTD,
n30UpareabHOCTh, paOOuYMil AMana3oH 4YacToT W JApYyrue; Jid paJduolepenaroiero ycTpoilcTBa —
CTaOMIIBHOCTD YaCTOTHI, BBIXOJHASI MOIIIHOCTh, paOOUMii Tuara3oH 4acToT U T.11.;

—  YCHOBHSI DOKCIUTyaTalliM pas3TUYHbIX TUMOB POC B 3aBUCHMOCTH OT KJIMMAaTHYECKUX
0COOEHHOCTEH MECTHOCTH, TJIe OHU OyIyT paboTark, poja 00bekTa (Kopadiib, CaMOJNIET, CITYTHUK U T.J.) U
OpYruX TPUYUH 3aJaI0TCS YKa3aHUEM B PACHIMPEHHOM TEXHUYECKOM 33/JlaHMU  KOHKPETHBIX
KOJIMYECTBEHHBIX TMOKa3aresei Bo3nencTuil. Hanpumep, 6oproBoe camonétHoe POC: ycTONYMBOCTE K
kmuMarndeckuM BosnaeiicTBuaMm 1o 'OCT 15150-69, k mexanndeckum — 1mo T'OCT 16019-78 u I'OCT
17676-81; ycnoBus xpanenus u tTpancnoprupoBanus mo 'OCT 15150-69;

—  TEXHUKO-DKOHOMUYECKHE TpeOOBaHMs 3aJal0TCS CEpUHHOCTHIO MPOU3BOACTBA YCTPOWCTBA U
TPYIION U3/1eNusl B 3aBUCUMOCTH OT CTOMMOCTH €ro pa3paboTku u npousBonactsa (1, 2, 3 rpymiisr).

O0bem u conep:kanne rpaguueckux pador. [paduyeckas 9acTh MPOEKTA BKIIFOYACT KOMIUICKT
yepTexkel Ha paspabarbiBaemyto nedatHyto miaty (I1I1) o6pémom He Mmenee 6 mucToB popmara A4 o
I'OCT 2.301-68, BBITIOJIHEHHBIX C UCTIOIb30BAHUEM KOMITBIOTEPA:

—  HUCXOAHAasl CXeMa 3JIeKTpUYecKas NpUHLUNUaNbHAs npoekrupyemoro POC (wim pucyHok u3
MCTOYHHKA MTPOECKTUPOBAHMS) C YKa3aHUEM MPUMEHSIEMBIX AJIEKTPOPATNOITEMEHTOB;

—  cXeMa dJIeKTpHyYecKas IpUHLUIIKAIbHAS MPOEKTUpyeMoro nedatHoro y3ina POC u nepedyeHs
AJIEKTPOPATUOIIEMEHTOB K HEM;

—  4epTéx MeYaTHOM IUIaThl;

—  cOOpOYHBIN UepTEK MEeUaTHOTO y371a U crienn(UKanus K Hemy;

—  4YepTexu A0paboTaHHBIX JeTalel Hecylell KOHCTPYKIUY;

— yeptéx obmiero Buaa, nmpoekrupyemoro POC ¢ ucnons3oBanuem SolidWorks.

O0beM U coep:kaHue PACUETHO-TIOSICHUTEIbHOM 3aNMCKU. Pacu€THO-TIOSICHUTENTbHAS 3aTUCKa
JI0JDKHA COCTOSITh HE MeHee 4eM 13 20 NevaTHbIX JUCTOB, BBIMOJIHEHHBIX C UCIIOJIb30BAHUEM TEKCTOBOTO
npoueccopa Word uiim CX0ero mo BO3MOKHOCTSIM.

Pexomenayemas auteparypa. PykoBonuTens NpoekTa Ha3bIBaeT JIUTEPATYPy, KOTOPYIO
11e1eco00pa3Ho UCTONb30BaTh CTYACHTY MpU pa3padoTke koHcTpykimu [1I1.

JlonoJiHUTe/IbHBIE YKA3aHUA K MPOEKTY. DTOT Pa3/ied UCIOJIb3YyeTCS PYKOBOIUTEIEM IPOEKTa
JUTSL BKITFOUECHHMSI JIOTIOIHUTENBHBIX TpeOOBaHMI K MPOEKTY HCCIIEAOBATENbCKOTO Xapakrepa. OueBuIHO,
YTO IEepBOHAYalIbHBI BBHIOOpP OOJBUIMHCTBA XapaKTEPUCTUK (THN IUIaThl, €€ radapuTHBIE pa3Mephl,
napaMeTpsl MEeYaTHBIX MPOBOAHHUKOB U T.I.) B MpPOLIECCE€ MPOCKTUPOBAHUS YTOUHSAETCS M H3MEHSETCS.
JlonoTHEeHUs1, KOTOPhIe TOSBIAIOTCS Y CTY/IEHTa Ipu padoTe HaJ KypCOBBIM IPOEKTOM, TAK)KE BKIIFOUAIOT
B ATOT pazfen.

Ha cepBepe xommbroTepHoii cetu kadenpst KUIIP nmeercs G6omee 150 TeM MHIUBUIYaIBHBIX
3aJlaHui JJIs1 KypCOBOM paOOTHI (JIIEKTPOHHBIE OMUCAHUS CXEM DIIEKTPUYECKUX MpUHIUMUATIBHBIX POC),
KOTOPBIE €KETOTHO MOMOIHSIIOTCS U MOAUDULIUPYIOTCS.

11. PeiiTuHroBasi cucremMa AJISl OCHKH YCII€EBACMOCTH CTYACHTOB

11.1. BanjabHbIe OLIEHKH /JI51 3JIEMEHTOB KOHTPOJIs
Tabmuna 11.1 — banapHbIe OIEHKH JJIs1 DJIEMEHTOB KOHTPOJISI

o N MaxkcumanbHbIN
. MaxkcuMasbHBIH MaxkcuManbHBIT
DneMeHTHI y4eOHOM 0aJsu 3a mepuon Bcero 3a
6amr Ha 1-yro KT ¢ | 06amn 3a mepuon
JeSITeNIbHOCTH mexny 2KT u Ha ceMecTp
Hauyajna cemectpa | mMexay 1KT u 2KT
KOHEIl ceMecTpa
7 cemectp
Brictynnenue (oxman) Ha 3 3 3 9
3aHATHH
Koncmnekr 4 4 4 12
CaMOIIOJITOTOBKH
Omnpoc Ha 3aHATHIX 3 3 3 9
13
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Otuet no nabopaTopHOii 20 25 25 70

pabote

HToro Mmakcumym 3a 30 35 35 100

epUO.

Hapacraromum urorom 30 65 100 100
8 cemecTp

Koncnekr 1 1 1 3

CaMOTIOATOTOBKHU

Ormpoc Ha 3aHATUSIX 2 2 3 7

OTueT Mo KypcoBo 30 30

pabore

OtyeT no 1abopaTopHOM 10 10 10 30

pabote

HToro makcumym 3a 13 13 44 70

nepuos

DK3aMeH 30

Hapacratomum nrorom 13 26 70 100

11.2. Ilepecuer 6a/1J10B B OLIEHKHU 32 KOHTPOJbHbIE TOYKHU
[TepecueT 6aIOB B OIICHKU 32 KOHTPOJBHBIE TOUKH MpeaCcTaBieH B Tadmuie 11.2.
Tabauma 11. 2 — [lepecueT 6a/LI0B B OLIEHKH 32 KOHTPOJIbHBIE TOUKH

bautel Ha 1aTy KOHTPOJIBHOM TOYKHU Onenka

> 90% ot MakcuMasIbHOM cyMMBbI OastoB Ha aaty KT 5

Ot 70% 1o 89% ot MakcumanbHOU cyMMBbI OastoB Ha naty KT

4
Ot 60% 10 69% ot MmakcuMaIbHOU cyMMBbI OanoB Ha nary KT 3
2

< 60% oT MakcumasbHON cyMMbI OastoB Ha aaty KT

11.3. Ilepecyer cymMMBbI 62/1J10B B TPAAUIIHOHHYIO M MEKIYHAPOAHYIO OLlEHKY
[lepecueT cymmbl 6aJIJIOB B TPAJAULIMOHHYIO U MEXIYHAPOIHYIO OILIEHKY MPEACTaBICH B TaOJulle
11.3.

Tabnuma 11. 3 — [lepecueT cymmbl 6AJIJIOB B TPAAUIIMOHHYIO U MEXKIYHAPOAHYIO OLIEHKY

Hrorosas cymma 0asos,

Onenka (I'OC) YYHMTBIBAET YCIEIIHO CIAHHBIN Onenka (ECTS)

9K3aMeH

5 (oTMyHO) (3a4TEHO) 90 - 100 A (oTn4HO)
85 -89 B (o4enp xoporiiio)

4 (xoporio) (3a4TeHO) 75-84 C (xopo1o)
70-74
65 - 60 D (ymoBneTBOpHUTEIBHO)

3 (yIOBIETBOPHUTEIIBHO) (3a4TEHO) 60 - 64 E (HOCpeACTEeHHO)
2 (HEYNOBIETBOPHTENLHO) (1 Huxe 60 6ammos F (HeymoBiIeTBOPHUTEIBHO)

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. Kynapssues, E.M. OcHOBBI aBTOMaTU3UPOBAHHOTO MPOESKTUPOBAHUS: yUeOHUK I By30B / E.
M. KynpsBues. - M.: Akanemust, 2011. - 304 c. (manuuue B 6ubaunoreke TYCVYP - 10 5k3.)

3. Pa3paboTka TeXHHUYECKOTO 3aJaHHA ¥ TEXHHUECKUX MPEIJIOKECHUN Ha mpoekrtupoBanue POC:
Y4yebHOe mocobOue K KypCOBOMY W IUIUIOMHOMY mpoektupoBanuto / Kobopun O. II. - 2016. 83 c.
[OnexTponnslii pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/publications/6567, mara oOpamieHUs:
01.06.2017.

12.2. lomosiHuTEIbHAS JJUTEPATYPA

1. WudopmanmoHHbIE TEXHOJOTUU NPOEKTUPOBAHUS PAJAHOIICKTPOHHBIX CPEACTB: Y4eOHOE
mocobue K KypcoBOMY M IHUILTIOMHOMY TipoektupoBanuio / Koopun 1O. I1. - 2016. 74 c. [DneKTpoHHBII
pecypc] - Pesxxum goctyma: https://edu.tusur.ru/publications/6566, nara obpamenus: 01.06.2017.

2. YBapoB A.C. P-CAD. IlpoekTupoBanre U KOHCTPYUPOBAHHUE JIEKTPOHHBIX YCTPOMCTB. - M.:
«lopsuas nmunus-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 6udmmoreke TYCVYP -
20 9K3.)

4. Pazpabotka u odopMIIeHHE KOHCTPYKTOPCKOH  JIOKyMEHTALMH  PaJHOdIEKTPOHHOU
anmaparypbl: CrnpaBounuk / 3.T. PomanbsrueBa, A.K. MBanoBa, A.C. KymukoB u ap.; Ilox pen. D.T.
PomansrueBoit. — M.; Panno u cBsizb, 1989. — 448 c. (manuuue B 6ubnuorexe TYCVYP - 21 7k3.)

5. Pazesur B.J., [Toranos 10.B., Kypymmu A.A. IlpoektupoBanre CBY yCTpOHCTB C TOMOIIBIO
Microwave Office. — M.: Conon-IIpecc, 2003. - 496 c. (Hanuuue B 6udnoreke TYCYP - 14 5k3.)

6. OCHOBBI TPOEKTHPOBAHUS JIEKTPOHHBIX CpeacTB: YueOHoe mocobue / Kozmo B. T,
UepnbimeB A. A., Koopun FO. II. - 2012. 149 c. [DOnexrtponHslii pecypc] - Pexum noctyma:
https://edu.tusur.ru/publications/2783, nata oopamenus: 01.06.2017.

12.3 YyeOHO-MeTOANYECKHE TTOCOOUS

12.3.1. Obs3aTebHbIE y4eOHO-MeTOANYeCKHe OCOOUs

1. WudopmaimoHHbIE TEXHOJOTUU MPOSKTUPOBAHUS PATHOIICKTPOHHBIX CPEACTB: YueOHOe
moco0ue K KypCOBOMY W TUILTIOMHOMY TipoektupoBanuto / Koopun 0. I1. - 2016. - 74 ¢. [DneKTpOHHBIH
pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/6566, nara obpamenus: 01.06.2017.

2. ABTOMAaTH3UpPOBAaHHOE TPOCKTUPOBAHHE PATUOIICKTPOHHBIX CPEACTB: MeToauveckue
yKa3aHus 1Mo camocrosaTenbHou padore / Koopun O. I1. - 2017. 23 c. [DnekrponHsIii pecypc] - Pexum
noctyna: https://edu.tusur.ru/publications/6621, nara o6pamenus: 01.06.2017.

3. HHdopmanmoHHBIE  TEXHOJIOTMH  MPOCKTHPOBAHHS  PATUOIICKTPOHHBIX  CPEACTB:
MeTtoauveckne yka3aHus 110 KypCOBOMY U TUIIIIOMHOMY npoektupoBanuto / Koopun 1O. I1. - 2012. 140 c.
[OnexTponHslii pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/publications/2615, mara oOpamieHus:
01.06.2017.

4. Altium Designer. SolidWorks. Yacte 1. Pa3spabGotka osmemeHTHOH 06a3pl: COOpHUK
MPaKTUYECKUX 3aJaHUi TI0 MPOCKTUPOBaHMIO medyaTHbIX y3710B POC / Oszepkun /. B. - 2012. 66 c.
[DnexTponHslii pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/publications/1556, mara oOpamieHus:
01.06.2017.

5. Altium Designer. SolidWorks. Yacte 2. CxemorexHmueckoe mpoektupoBanne: COOpHUK
MPaKTUYECKUX 3aJaHUi TI0 MPOEKTUPOBaHMIO medyaTHbIX y3710B POC / Oszepkun /. B. - 2012. 50 c.
[OnexTpoHHblii pecypc] - Pexum pocryma: https://edu.tusur.ru/publications/1554, nara oOparieHus:
01.06.2017.

6. Altium Designer. SolidWorks. Yacte 3. Tomonormueckoe mnpoekrtupoBanue: COOpHUK
MPAKTHYECKHUX 33JaHUi MO MPOEKTHUpOBaHHIO MevyaTHeix y310B POC / Ozepkun 1. B. - 2012. 95 c.
[OnexTponnsiii pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/publications/1558, mata oOpameHus:
01.06.2017.

CornacoaHa Ha noprane Ne 21173 15



7. 3HAaKOMCTBO C CHCTEMOH aBTOMATH3UPOBAHHOTO MPOEKTUpoBaHMA medarHbix miar P-CAD:
MeTtonuueckue ykazaHusi K jaboparopHoil pabore mo aucuuruinHe «HQOpMaMOHHBIE TEXHOJIOTHH
npoektupoBanust POC» / Kobpun 10. II. - 2012. 28 c. [DnexTponnsiii pecypc]| - Pexxum moctyma:
https://edu.tusur.ru/publications/2614, nata o6pamenus: 01.06.2017.

8. Opranuzamus u BeeHHe OMOIHOTEK paauodnemMeHToB B P-CAD: Meroandeckue ykasaHus K
naboparopHoil pabore mo nucuuiuinHe «HpOpPMAIMOHHBIE TEXHONOTHH MpoeKTHpoBaHus POCy» /
Kobpun 0. II. - 2012. 31 c¢. [OnekrpoHHwli pecypc] - Pexum  goctyma:
https://edu.tusur.ru/publications/2612, nata oopamenus: 01.06.2017.

9. Co3nanue ycloBHBIX Tpaduuecknx o003HaueHn paaroieMeHToB B P-CAD: Metonnueckue
yKa3zaHus K jJaboparopHoil pabote mo aucuurinHe «HpopMalMOHHBIE TEXHOIOTHH MPOEKTHUPOBAHUS
P2C» / Kobpun 0. II. - 2012. 60 c. [DnexkrpoHHslii pecypc] - Pexum mgoctyma:
https://edu.tusur.ru/publications/2611, gara obpamenus: 01.06.2017.

10. Pa3paboTka mocaJoYHbIX MECT JJIsi MOHTaKa KOHCTPYKTUBHBIX SJIEMEHTOB Ha ITEYaTHOM TIIaTe
B P-CAD: Meronuueckue ykazanusi K jabopatopHoil pabore mo nuciurummae «MHpopmannoHHbIE
texHonmorun npoektupoBanust POC» / Kobpun 0. I1. - 2012. 83 c. [DnexkrponHHBIl pecype] - Pexum
nocryma: https://edu.tusur.ru/publications/2610, gara o6pamenus: 01.06.2017.

11. ®opmupoBanue kommnoHeHToB POC ¢ momomipio aucnerdepa Oubmuorek P-CAD Library
Executive: Meroauueckue ykazaHusi K jaOoparopHoil pabore mo aucuumuinHe «MHpopmannoHHbIe
texHosorun npoektupoBanuss POC» / Kobpun 0. I1. - 2012. 35 c. [DnexkrpoHHsBId pecype] - Pexum
nocryma: https://edu.tusur.ru/publications/2609, nara o6pamenus: 01.06.2017.

12. Co3manue DJIEKTPHUECKHX cxeM rpaduueckuMm pemakropom P-CAD  Schematic:
Mertoanueckue ykazaHusi K JabopatopHoit pabore mo aucuuiuinHe «H(opManoHHBIE TEXHOIOTUH
npoektupoBanust POC» / Koopun 0. II. - 2012. 46 c. [DaexTponHbiii pecypc] - Pexxum mgoctyma:
https://edu.tusur.ru/publications/2608, nata obpamenus: 01.06.2017.

13. JluamoroBoe pasmenieHue 3JekTpopaauodieMeHToB B P-CAD: Meronnueckue yka3zaHus K
nabopatopHoii pabore mo aucuuruinHe «MHGOpPMALMOHHBIE TEXHOJOTHH MpoekTupoBanus PICy /
Koopun 0. II. - 2012. 48 «c¢. [OnekrpoHHbId pecypc] - Pexum  goctyma:
https://edu.tusur.ru/publications/2607, nara oopamenus: 01.06.2017.

14, Pyynas W UWHTEpaKTUBHAs TPACCHUPOBKH IPOBOAHUKOB medaTHeiXx Iuiar B P-CAD:
Metonuyeckue yka3zaHus K JaboparopHoil pabore mo aucuuiuinHe «HPOpMAIMOHHBIE TEXHOJIOTHH
npoektupoBanust POC» / Koopun 10. II. - 2012. 51 c. [DaexrponHbiii pecypc] - Pexxum mgoctyma:
https://edu.tusur.ru/publications/2606, gara oopamenus: 01.06.2017.

15. ABTOMaTmdeckas TpacCHpOBKa NPOBOAHMKOB medaTHhIX miaT B P-CAD: Mertoauyeckue
yKazaHus K jaboparopHoil pabore mo muctmiuinHe «MHpOpMalMOHHBIE TEXHOJIOTHH MPOSKTHPOBAHUS
POC» / Kobpun IO. II. - 2012. 36 c. [DnekrpoHHslii pecypc] - Pexum pocrtyma:
https://edu.tusur.ru/publications/2605, nara oopamenus: 01.06.2017.

16. OcHOBBI 3ProHOMUKHM M JAW3aiiHa PaTUOIIEKTPOHHBIX CPEICTB OBITOBOTO Ha3HAUCHUS:
Yuebnoe mocobue / KommakoB A. K. - 2012. 200 c. [DnekrponHbiii pecypc| - Pexxum mocryma:
https://edu.tusur.ru/publications/1112, nata o6pamenwus: 01.06.2017.

17. PacueT TONMMHBI BIAro3allMTHBIX MOKpBITHHA netaneir POC: Mertonndeckoe mocobue s
BBITIOJTHEHUS TipakTHdeckoro 3aHATus / KonmakoB A. K. - 2012. 11 c. [DnekrpoHHbIi pecype] - Pexxum
nocryma: https://edu.tusur.ru/publications/1040, gara o6pamenus: 01.06.2017.

18. Pacyer coOcTBeHHOUW dYacTOoThl meuyarHoro ysna POC: Mertoanueckoe mocobue s
BBITIOJIHEHUS TipakTudeckoro 3aHsaTus / KonmgakoB A. K. - 2012. 4 c. [DnexkrpoHHbIi pecypc] - Pexum
nocryma: https://edu.tusur.ru/publications/1043, nara o6pamenus: 01.06.2017.

19. BeiGbop m pacyer cucrembl amoptuzamuu Oyioka POC: Mertogudyeckoe mocobue s
BBINONMHEHMA npakTudeckoro 3austus / KongakoB A. K. - 2012. 11 c. [Onekrponnslii pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/1045, nara o6pamenus: 01.06.2017.

20. Pacuér TtemnoBoro pexuma Onoka POC : Meroauueckoe nocoOue Al BBITOTHEHUS
npaktuyeckoro 3anatus / KonmakoB A. K. - 2012. 8 c. [Dnexrponssiii pecypc]| - Pexxum pocryna:
https://edu.tusur.ru/publications/1044, nata o6pamenus: 01.06.2017.

21. Omnpenenenue MaccorabapuTHBIX TOKa3arejaed KOHCTpykiuu Onoka POC: Metoamdeckoe
rmocoOue JJisl BEIMOMHEHHS npaktudeckoro 3ansatus / Kornakos A. K. - 2012. 6 c. [DnekTpoHHBIH pecypc]
- Pexxum nmoctyma: https://edu.tusur.ru/publications/1046, nata obpamenus: 01.06.2017.
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22. XymoXKeCTBEHHO — KOHCTPYKTOpCKasi pa3paboTKa JMIEBOW MaHEIH PpPaJHOdIEKTPOHHOTO
ycTpoiicTBa: MeTtoaudeckoe mocoOune 1Mo BBITOMHEHUIO pakTudeckoro 3anatus / Konmgakos A. K. - 2009.
19 c. [Dnexrponssiii pecypc] - Pesxxum goctyna: https://edu.tusur.ru/publications/1175, nara obparmenus:
01.06.2017.

23. OcHOBBI AM3aiiHa U KOMIIO3UITMH B TeXHUKE: Y4ueOHoe nocooue / Konmakos A. K. - 2012. 97
c. [DnexrponHslii pecypc] - Pexum noctyna: https://edu.tusur.ru/publications/1270, nara obOpaiueHus:
01.06.2017.

24. MarepuaJbl JAJis1 pac4eToB cucteMbl amoprusanuu POC: YueOHO-MeToqruecKkoe mocooue st
CTYICHTOB HarpasieHus «KOHCTpyHpOBaHNE U TEXHOJOTHS AIIEKTPOHHBIX cpencTBy / UepHbimes A. A. -
2014. 33 c. [OnexkrponHblii pecypc] - Pexum pocrtyma: https://edu.tusur.ru/publications/3927, nara
obpamenus: 01.06.2017.

25. OCHOBBI KOMIBIOTEPHOT'O MPOEKTHPOBAHUS U MOJEIMPOBAHUS PAIUOIIEKTPOHHBIX CPEICTB:
YyebHo-meroaunueckoe mocodue / Kpacsko A. C. - 2012. 64 c. [DnexkTpoHHBIN pecypce] - Pexum goctyna:
https://edu.tusur.ru/publications/1030, nara oOpamenus: 01.06.2017.

26. OCHOBBI KOMITBIOTEPHOTO TPOCKTUPOBAHKS W MOACITUPOBAHUS PATHUOIIEKTPOHHBIX CPEACTB :
VYuebHO-MeTOoANYEeCKOe MOocoOMe JUIsl CTYIEHTOB IMPH BBIIOJHEHHWM 3aJaHUA 10 TPAKTHKE MU
nabopatopubiM pabotam / Tucnenko B. U. - 2016. 23 c. [DnekrpoHHBIN pecypc] - Pexum moctyma:
https://edu.tusur.ru/publications/6547, nara oOpamenus: 01.06.2017.

12.3.2 YuyeOHO-MeTOIMYECKHE TOCOOUS ISl JIUI[ ¢ OTPAHUYEHHBIMHM BO3MOKHOCTSAMHU 310POBbSI

Y4eOHO-MeToMUEeCKUE MaTepuabl A CAMOCTOSITEIbHON U ayIMTOPHOM paboThl 00ydaromuxcs
U3 4YKClla MHBAIUIOB MPEJOCTABIAIOTCS B (opMax, aJalTUPOBAHHBIX K OTPAHUYCHHUSM UX 30POBBS H
BOCIIPUATHS UHPOPMAIIUH.

Jist M1 ¢ HApYLIEeHUsIMU 3PeHusi:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTa;

- B Ie4aTHOU (hOopMe YBEITMUECHHBIM MIPUPTOM.

JJis1 M1 ¢ HAPYLIEHUSIMU CJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JJ1s1 a1 ¢ HapylIeHUsIMU ONOPHO-ABHUIaTeJLHOI0 anmnapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

— B Me4aTHoi opme.

12.4. Ba3bl JaHHBIX, HH(POPMAIIMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMBbI U Tpedyemoe
NporpaMMHoe odecrnevyeHue

1. https://www.yandex.ru/ - 3to morckoBast nHbOpManHOHHas cructeMa B IHTepHETE ¢ yuéTOoM
pycckoit MOp(hOTOTHH U BO3MOXKHOCTBIO PETHOHAIBHOTO YTOUHEHHSI.

2. https:/lwww.google.ru/ - 3To mepBast o MOMyIAPHOCTH KPYITHEHIAsA MYJIbTHA3BIYHAS
nouckoBas cucrema MuTepHera, npuHaaiexaimas koprnopaun Google Inc., 3anumaromas 6onee 60 %
MHUPOBOTO PHIHKA.

3. Hayunas snexrponnas 6ubmmoreka eLIBRARY.RU — kpynueitmuii poccuiickuit
WH(POPMAIIMOHHBINA TIOPTAJ B 00JIACTH HAYKH, TEXHOJIIOTUHU, MEAUIIMHBI M 00pa30BaHUs, CONEPIKAIINI
pedeparhl u moMHBIE TEKCTHI OoJiee 18 MTH HaydHBIX cTaTelt u myonukanmii. URL:
http://elibrary.ru/defaultx.asp? (moctym cBOOOIHBIN).

4. DnexrpoHHas bubnuoreka «JIaup» Pecypc BkiouaeT B ceds SIEKTPOHHbBIE BEPCHU KHUT IO
MaTreMaTuke, QU3HKe, NHKCHEPHBIM HayKaM, SKOHOMUKE U MEHEIDKMEHTY, NIPaBy U IOPUCTIPYICHIINH.
URL: http://e.lanbook.com/ (mocTyr cBOOOIHBI).

5. CHIPINFO - xpynHe#mmii cripaBOYHHK 1O KIMIOPTHBIM M OTE€YECTBEHHBIM JICKTPOHHBIM
KOMIOHeHTaM, U paauonetansm. [B Uurepuere] 2016 r. URL: http://www.chipinfo.ru/ (moctyn
CBOOOTHBIN).

6. "Ilnaran" — 35eKTpOHHBIE KOMIIOHEHTHI U U3MepUTENIbHAsI TexHUKa. [B Untepuere] 2016 1.
URL: http://www.platan.ru/ (mocTyn CBOOOIHBI).

7. "TIpoMaIeKTpOHHUKA" — MOCTaBKH JIEKTPOHHBIX KoMroHEeHTOB. [B UuTepnere] 2016 . URL:
http://www.promelec.ru/ (ocTymn cBOOOIHBIH).
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13. MarepuaibHO-TEXHMYECKOE 00ecredyeHue TUCIHIIINHBI
13.1. O0mue TpedoBaHMS K MAaTEPHAJIbHO-TEXHNYECKOMY 00eCIe4eHHI0 JUCIUIIMHBI

13.1.1. MaTtepuajibHO-TeXHH4YeCKOe o0ecrevyeHue sl TeKIIUOHHBIX 3aHITHIi

Jiss mpoBeneHus 3aHATHH JICKIIMOHHOTO THIA, TPYIIOBBIX W WHIWBUIAYAIbHBIX KOHCYIBTALUH,
TEKYyLIEro KOHTPOJS M HMPOMEXYTOUYHOM aTTeCTalM UCIOJIb3YEeTCsl KOMIbIOTEpHas ydyeOHas ayaiuTopus
(403 T'K), c komu4ecTBOM IIOCAJOYHBIX MECT He MeHee 22-24, o0opynoBaHHAas TEJIEBU3MOHHBIM
IPOEKTOPOM, JOCKOW M CTaHAapTHOM yueOHOH Mebenbro. Kpome TOro, Ans JEKUIMOHHBIX 3aHATUH
UCIIOJIB3YIOTCSl TEJIEBU3MOHHBIE ayIuTOpUM MiIaBHOro kopmyca (ayn. 312 u 411) c xonmuuecTtBoM
nocanoynbix Mect 50 - 60. Mmerorcs HamisiiHble MOCOOMSI B BUAE MPE3EHTALUI MO JEKIHOHHBIM
paszzenaM AMCLUUIIINHBL.

13.1.2. MarepuajbHO-TeXHHYeCKOe o0ecnedyeHune 1JIs J1adopaTopHbIX padoT

JIBa KOMIIBIOTEPHBIX Kjacca € MEPCOHAJbHBIMM KOMIIBIOTEPAMH, BXOASIIUMH B JIOKAJIBHYIO
KoMIbloTepHYyl0 ceTh Kadeapsl KUIIP, umeromeit Beixom k Internet. KommbloTepbl OCHAIIEHBI
omepanMoHHbBIMU cucteMamMu Windows €O CTaHIApTHBIM TNporpamMMHbBIM obecrieueHueM (Microsoft
Office, P-CAD, Solid Works, Altium Designer, Kompas). YuutbsiBas OypHbIii pocT HH)OPMAIIMOHHBIX U
KOMIIBIOTEPHBIX TEXHOJOIMM B HACTOSIIEE BpeMs, a TaKXKe OINpelelNEHHOEe OTCTAaBaHHE BBIMYCKa
COBPEMEHHOM Y4eOHOH JIUTEpaTyphl U €€ BBICOKYIO CTOMMOCTH, 3HAYMTEIbHBIH YIOp B (OPMUPOBAaHUU
y4eOHO-METOAMYECKOTO0 M HH(GOPMALMOHHOIO o0OecneyeHus JUCLUIUIMHBL «ABTOMAaTU3MPOBaHHOE
npoektupoBanue POC» cneman Ha anekTpoHHble pecypcsl ' MHTepHer-TexHonoruu. Ha cepsepe
kagenapel KUIIP xpaHATcs 2J1E€KTpOHHBIE ONHCAHMUA JIAOOPATOPHBIX paboT ¢  KOMILUIEKTOM
WH/IMBUYabHBIX 33JaHUN M TECTOBBIX BOMPOCOB MO KaXIOW TE€Me, TeMBbI KypCOBBIX PalOT, a Takke
METOJIMYECKHE M CIPAaBOYHbIE MaTepuajbl MO Pa3IUYHbIM BompocaM npoektupoBaHus POC. CryneHTbI
UMEIOT CBOOOIHBIN JOCTYN K AJIEKTPOHHOW OmOIMoTeke oOydaromiei kadenpsl, B KOTOPOH HMEIOTCS
HeoOXxonuMble s npoektupoBanusa crtaHaaptel ECKJ/] u  npyras HopmaTuBHas JIOKyMEHTalus,
oOydaronie TpPOTrpaMMbl, DJEKTPOHHbIE YYEOHHUKH W YydeOHBIE TOCOOMS TPAKTUYECKH IO BCEM
U3y4aeMbIM pa3zesiaM JUCLUIUIMHBI «ABTOMATU3UPOBAaHHOE NpoekTHpoBaHue POCy.

13.1.3. MarepuajibHO-TeXHHYeCKOe o0ecrievyeHue 1JIs CAMOCTOSITeIbHON padoThI

JlJist caMOCTOSITeNbHOM pabOThl UCTONB3YIOTCS JBa KOMIBIOTEpHBIX Kiacca (aya. 302 u 403
maBHoro kopnyca TYCVYP) ¢ coBpeMeHHBIMM IE€PCOHAIBbHBIMU KOMIBIOTEPAMM, BXOJAIIMMHU B
JIOKaJIbHYIO0 KOMITbIOTepHYIO ceTh Kadeapsl KUIIP, nmeromieid Beixos k Internet n obecreunBaroT JOCTY
B D3JIEKTPOHHYIO MH(POPMALMOHHO-00pa30BaTEIbHYIO0 Cpely YHHUBEpPCHUTETa. YUUThbIBas OypHBIM pOCT
MH(POPMALIMOHHBIX M KOMIIBIOTEPHBIX TEXHOJOTM B HACTOSIIEE BpeMs, a Takxke ONpeaeiéHHOe
OTCTaBaHME BBIIYCKAa COBPEMEHHON yueOHOH nuTepaTypbl U €€ BBICOKYIO CTOMMOCTb, 3HAYMTEJIbHBIN
ynop B (opMupoBaHHH Y4eOHO-METOAMYECKOTO W HH(POPMAIIMOHHOTO OOECIEYCHUsI AMCUIUILUINHBI
«ABTOMAaTU3UPOBaHHOE IpoekTHpoBaHue POCy cnenaH Ha 2J€KTpoHHBIE pecypcel U MHTepHer-
texnonoruu. Ha cepepe kadenper KUIIP xpaHSATCS 37€KTpOHHBIE ONMMCaHUS JIAOOPATOPHBIX PadoOT C
KOMIUIEKTOM WHAMBUYaIbHBIX 33JJaHUM M TECTOBBIX BOIIPOCOB IO KaX/10il TeMe, TeMbl KYpCOBBIX padoT,
a TaK)Ke METOAMYECKHE M CIPaBOYHBIE MaTepuajbl 110 Pa3IMYHBIM Bolpocam npoektupoBaHus POC.
CTyneHTbl MMEIOT CBOOOJHBINM JOCTYH K 3JIEKTPOHHOW OuOnmoreke oOydarouie kadenpbl, B KOTOPOii
HUMEIOTCS HeoOXonuMble A1 npoekTupoBanus cranaaptel ECK/I u npyras HopmaTtuBHas JOKYMEHTALUs,
oOydaroliye NpOrpaMMbl, 3JIEKTPOHHblE Y4YeOHHMKHM W YydeOHbIE IOCOOMS MpPAaKTHUYECKU IO BCEM
M3y4aeMbIM paz/ienaM JUCHMIIUHBI «ABTOMAaTU3UPOBAHHOE NIpoeKkTupoBanue POCy.

13.2. MarepuajibHO-TeXHHYECKOe o0ecnedeHue U CIUNINHBI J1JIsl JIUI[ C OrPAHUYEHHBIMHU
BO3MOKHOCTSIMH 310POBbS

OcBoenne aucuuruinabl dunamu ¢ OB3 ocyiiecTBiseTcss ¢ UCMOIB30BaHUEM CPEACTB OOydeHUs
OOIIEro U CIEeIUaIbHOTO Ha3HAUYCHUS.

[Ipy oOy4eHMH CTYIEHTOB ¢ HAPYUIEHMAMH CJyXa TMPEAyCMOTPEHO HCIIOIb30BaHUE
3BYKOYCWIMBAIOLEH amnmaparypbl, MYJIBTUMEAUNHBIX CpPEICTB MW JPYIrUX TEXHUYECKHX CPEICTB
npuema/nepenaun yueOHol nHGOpMaIMu B AOCTYMHBIX (popMax A CTYAEHTOB C HApYIICHUSMHU CIyXa,
MOOUIIBHOW CHUCTEMBI OOy4YeHMsI IJIsl CTYIEHTOB C WHBAJUAHOCTHIO, MOPTATUBHONW HWHIYKIHMOHHON
CUCTeMBbl. YueOHasi ayIuTOpus, B KOTOpOH OOy4aroTCsi CTYIEHTHI C HapylIeHHeM cliyxa, 00opyaoBaHa
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KOMITBIOTEPHON TEXHUKOM, ayIUOTEXHHKOW, BUJICOTEXHUKOM, AJIEKTPOHHOM [TOCKOW, MYIbTUMEIUWHOU
CHCTEMOM.

[Ipu oOy4yeHHM CTYACHTOB € HAPYLIEHUSIMM 3PEeHMSIMU TIPEIYCMOTPEHO HCIOJIb30BaHUE B
JIEKIMOHHBIX U YUEOHBIX ayIUTOPUSIX BO3ZMOKHOCTH MPOCMOTPA YAATICHHBIX 00BEKTOB (HapuMep, TEKCTa
Ha JJOCKE WJIM cllalijia Ha YKpaHe) MPU MOMOIIY BUICOYBEIUIUTENICH /IS YIaJIEHHOTO IPOCMOTpa.

[Ipu oOy4yeHHH CTYAEHTOB ¢ HAPYLIEHHUSIMH ONOPHO-ABUIaTeJbLHOI0 ANNapaTa HCIOIb3YIOTCS
aJbTepHATUBHBIE YCTPONCTBA BBOJA MH(OpPMAIMK U JPYrHe TEXHUUECKHUE CPEJCTBA NMpHeMa/Tiepesadn
yueOHOM mHbOpMAIUU B JOCTYMHBIX (opMax Ui CTYIEHTOB C HAPYIICHUSMHU OIMOPHO-ABUTaTEIIbLHOTO
anmapara, MOOMJIBHOM cucTeMbl O0ydEeHHMsI IS JIFOAEH ¢ MHBAJIMIHOCTBIO.

14. ®oHA OLIEHOYHBIX CPEICTB

14.1. OcHoBHbIe TpeOoBaHus K GOHIY OLIEHOUYHBIX CPeICTB M MeTOANYEeCKHE PeKOMEeHIalui
@OHJ| OLEHOYHBIX CPEACTB M THUIIOBBIE KOHTPOJIBHBIE 3a/JaHUsA, HCIOJIb3yEMBIE ISl OLIEHKH
c(hOPMHUPOBAHHOCTH M OCBOCHHS 3aKpEIUICHHBIX 3a JUCIUIUIMHON KOMIETEHIMH NpU MPOBEICHUU
TEKyIIeH, TPOMEXYTOUHOM aTTeCTalUH 110 TUCIUIIMHE IPUBEACH B IPUIIOKEHUH K pabodeil mporpamMmme.

14.2 TpeOoBanus K (pOHAY OLIEHOYHBIX CPEACTB VISl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTAMHM
310POBbS
i CTYyIeHTOB C WHBAJIMAHOCTBIO MPEAYCMOTPEHBI JOMOIHUTEIbHBIE OLIEHOYHBIE CPEJCTBA,
MepevYeHb KOTOPBIX yKa3aH B TaOJIHIIE.

Tadoauua 14 — /lonosiHUTEIbHbIE CPEACTBA OLICHUBAHMS JIJIsl CTYACHTOB ¢ HHBAJINIHOCTbIO

Buasl JONIOIHUTENBHBIX OIEHOUYHBIX cDOpMI:I KOHTPOJII U OICHKU

Kareropuu crynenros
CPEICTB pe3ynbTaToB 00yUeHUs

TecTbl, NMCbMEHHBIE CAMOCTOSATEIbHbBIE
paboThI, BONIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

C HapymeHusiMu
ciyxa

[IpenMy11€eCTBEHHO MHCHbMEHHAS
IIPOBEpKa

C nmapymenussmu | CobeceoBaHue 10 BOIIpocaM K 3a4ery, | [IpernMyInecTBeHHO YCTHAs MIPOBEpKa

3peHHUs ONpOC M0 TEPMUHAM (MHIUBUYaJIBHO)

C HapyumeHusIMu Pemienne qucTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHBIE | [IpenMylecTBeHHO NUCTaHIIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSITENIbHBIE PAOOTHI, BOITPOCHI K METOAaMHU

arrapara 3a4ery

C orpannuenusimu 1o | TecTbl, TUCEMEHHBIE CAMOCTOSITENIbHBIE [IpenmyiiecTBEHHO MPOBEPKa
001IeMeTUIIMHCKUM paboThI, BOIIPOCHI K 3a4ETY, METOAaMH, UCXOJSl U3 COCTOSTHUSA
MMOKa3aHUSIM KOHTPOJbHBIC PaOOTHI, YCTHBIC OTBETHI | OOYYAIOIIETOCs HA MOMEHT MPOBEPKHU

14.3 MeToan4eckue peKOMEHIANMH 10 OLEHOYHBIM CPeACTBAM JJIsl JIMIl ¢ OTPAHHYCHHBIMHU
BO3MOKHOCTSIMHU 310POBbSI

Hns crynenroB ¢ OB3 mnpemycmarpuBaeTcss AOCTynHas ¢opMa MpenoCTaBlICHHUS 3aJaHUui
OLICHOYHBIX CPEICTB, & UMEHHO:

— B Ie4aTHou (opme;

- B [Ie4aTHO! (hopMe C YBEIMUEHHBIM LIPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOZIOM YTEHUS ACCUCTEHTOM 3aJlaHus BCIIYX;

- IIPEIOCTABJICHHE 3aJJaHUsl C HCIIOJIb30BAaHUEM CYPAOINIEPEBOIA.

CryneHTaM C MHBaJUAHOCTBIO YBEJIMYMBAETCS BPEMsI Ha MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE
BOMpPOCHIL. [ TakuX CTyAEHTOB INpelycMaTpUBaeTCs IOCTyNHas (opma NpeAoCTaBICHHs OTBETOB Ha
3a/1aHMsl, 3 UMEHHO:

— MUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C HCITOJIB30BAHUEM YCIIYT ACCHCTCHTA,

- MIPECTAaBIICHHE OTBETOB YCTHO.

[Ipouienypa olieHWBaHUSI PE3YIBTATOB OOyUEHUS WHBAIHIOB MO IUCHHUIUIMHE MPEIyCMaTPUBAECT
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npeocTaBieHne uHGopMaluu B popmax, alaiTHPOBAHHBIX K OTPAaHHUYCHHUSIM HUX 3I0POBbSI U BOCTIPUSITHSI
nHpopmaruu:

Jlist M ¢ HapyHIeHUsIMM 3peHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEIMUCHHBIM HIPHUPTOM.

Jlist UL ¢ HApYIIeHUsIMU CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B MIe4aTHO (opme.

Jlist U1 ¢ HapyIeHUsIMU OTIOPHO-ABUTATEJILHOTO anmapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

— B IeyaTHou opme.

[Tpu HEOOXOAMMOCTH /ISl 00YJAFOIIUXCSI ¢ MHBAJIMIHOCTHIO TIPOIIEypa OIEHUBAHUS PE3YIIbTaTOB
0OyUEHHS] MOXKET IMTPOBOJUTHCS B HECKOJIBKO ATAIIOB.
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1. BBegenue

@®onp onenounsix cpenacts (POC) gpnsercs MpUIOKEHUEM K paboueil mporpamMme TUCHMILIHHEI
(IpaKkTUKK) W MPEACTABISIET CO00 COBOKYITHOCTh KOHTPOJBHO-U3MEPUTEIBHBIX MaTEPHAIOB (THIIOBBIC
3a/auu (3aJaHus), KOHTPOJIbHBIE pa0OThI, TECTHI U JIP.) © METOIOB UX MCIIOJIB30BaHUS, MIPEIHA3HAYCHHBIX
JUTSL ©3MEPEHUST YPOBHS IOCTHKECHUS CTYIEHTOM YCTaHOBJIEHHBIX PE3YJABTAaTOB O0YUCHHUSI.

®OC mno paucuuriMHe (MpPaKTUKE) HUCHONB3YeTCs TpPU TMPOBEIECHUH TEKYIIEro KOHTPOJIS
YCHEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallMK CTYIECHTOB.

[lepeueHb 3aKpPEIUICHHBIX 33 TUCIUILTHHON (TIPAKTUKOM) KOMIIETEHITNI MPUBEACH B Tabuule 1.
Tabnuna 1 — [lepedenp 3aKpeIICHHBIX 32 TUCHUTIINHON KOMITETEHIIUN

Kon DopMyIUPOBKa KOMITETCHITUN Otansl HOPMUPOBAHUS KOMIIETEHIIUN

[1K- | TOTOBHOCTBIO OCYIIECTBISATH KOHTPOIb | JIoJ’KeH 3HaTh OCHOBBI aBTOMATU3allMU POEKTHO-

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,
TPAHCIIOPTUPOBAHUU U XPAHEHUH KOHCTPYKTHUBHBIE MEPHI
MOBBIIEHUS HAJEKHOCTH MHUPOKOTO Kitacca POC nmpu
JeCTAOMIIN3UPYIOLIUX BO3EHCTBUSAX METO/IBI
MaTeMaTU4eCKOro MOACIMPOBAHUS AIEKTPHIECKUX,
TEIUIOBBIX U MeXaHu4ecKux npoueccos B POC [J ;
JlomkeH yMeTh MPOEKTUPOBATh C MTOMOIIbIO KOMIIBIOTEPA
KOHCTPYKIIMH aHAJIOTOBBIX U IIM(PPOBBIX yCTPOUCTB HA
OCHOBE JaHHBIX 00 UX (YHKIIMOHAIBHOM Ha3HAUCHUH,
ANIEKTPUYECKUX MapaMeTpax U YCIOBUSAX SKCILTyaTalluu
MCIONB30BaTh MAaTEMATUYECKUE MOAEIN U METOJIbI JJIst
peteHust mpoecCHOHANBHBIX 33724 aBTOMAaTH3UPOBAHHOM
pa3paboTKu KOHCTPYKIUN U TEXHOIOTHI 3JIEKTPOHHBIX
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-TEXHOJIOTHUECKYIO
JOKYMEHTAIIUIO C IOMOLIbI0 HHPOPMAITMOHHBIX
TEXHOJIOTMH, IPUMEHATHh MAallIMHHBIE METOJbI pacuéra
[apaMeTpOB IEMEHTOB U YCTPOMCTB;

JlomkeH Bl1aieTh COBPEMEHHBIMHU aNapaTHBIMU U
MIPOrpaMMHBIMH CpEACTBaMU aBTOMAaTHU3alMU pa3paboTKu
KOHCTPYKIIMH U TEXHOJIOTUM IPOU3BOICTBA AIEKTPOHHBIX
CPEICTB COBPEMEHHBIMU IPOIPAMMHBIMH CPEICTBAMU
IIOJrOTOBKH KOHCTPYKTOPCKO-TEXHOJIOIMUECKOM
JOKYMEHTAIIHH;

I[1K- | cmocoGHOCTRIO pa3pabaThiBaTh

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

OO1ye XapaKTepUCTHKH MMOKa3aTesieil ¥ KPUTEPUEB OLCHUBAHHs KOMIICTCHIMH Ha BCEX JTarax
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, IIPOBOJMT OLIEHKY,
3HAaHUSMH B TIpeerax TpeOyeMBbIX /ISl pa3BUTHUSI | COBEPIIECHCTBYET NEHCTBUS
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u3y4aeMoi 06aacTu ¢ TBOPYECKUX PEILICHUH, paboTbl
MOHUMAaHHUEM T'PaHHUIL abcTparupoBaHus
PUMEHUMOCTH npodiaem
Xoporo (6a30BbIii | 3HaeT (axTel, npuHIMNbL, | OONagaeT AMana3oHoOM bepet 0TBETCTBEHHOCTH 32
YPOBEHB) IPOLIECChI, 001IMe NPAKTUYECKUX YMEHUH, 3aBeplIeHHE 3a/1a4 B
MOHATHS B Ipeaesiax TpeOyeMbIX JJISl pELICHUsT | UCCIIEIOBAHUM,
n3yJaemMoin oomactu OTIpeIETICHHBIX TTPOOJIEM B | IPUCITOCAOIMBACT CBOE
00JIaCTH HCCIIE0BaHUSA MOBEJICHHE K
00CTOATEHCTBAM B
pelieHny nmpoodiieM
VYnosnerBopurenbH | O6manaeT 6a30BbIMH Ob6namaeT OCHOBHBIMU PaGoraer mpu npsiMom
0 (TTOPOTOBBIH 00IUMH 3HAHUSMH YMEHUSIMHU, TPEOYEeMbIMH | HAOTIOICHUH
YPOBEHB) JUTSL BBITTOJTHEHUS TTPOCTHIX
3a/1a4

2 Peaqn3zanus KOMIETEeHIH I

2.1 Komnerennus K-8
[1IK-8: rOTOBHOCTBIO OCYIIECTBISATH KOHTPOJIb COOTBETCTBUSI DPa3padarhlBa€MbIX IMPOEKTOB U
TEXHUYECKOW JOKYMEHTAIlMd CTaHAapTaM, TEXHHYECKHM YCIOBHSM M JAPYTMM HOPMAaTHBHBIM
JTOKYMEHTaM.
Jnst popMUpOBaHUST KOMIETCHIIMN HEOOXOIMMO OCYIIECTBHUTH PSJ 3TAroB. JTarbl (HOPMUPOBAHUS
KOMIETEHIUH, MPUMEHSEMbIE JJsI 3TOr0 BHIbI 3aHATUH M HCHOJb3yeMble CPEICTBA OICHUBAHUS

MPEACTaBICHBI B TA0HIIE 3.
OpPMUPOBAHUSI KOMIIETEHIIMU U UCTIOJIb3YeMbIE€ CPEACTBA OILICHUBAHUS

Tabnuua 3 — Drarsl

TPAHCIIOPTUPOBAHUU U
XpaHCHUH;

e MeTOoabI 3a1uTel POC
OT BHEIIHUX U

Y T€OMETPUYECKOTO
MOJEIUPOBAHNS,

® JCMOJIb30BATh METO/IbI
Y UHCTPYMEHTBI

BHYTPEHHUX pa3paboTKu
JeCTAOUITU3UPYIOLITNX KOHCTPYKIHMIA U
(haKkTOpOB (TEIJIOBBIX U TEXHOJIOTUI
MEXaHUYECKUX AIIEKTPOHHBIX CPEJICTB;
BO3JICHCTBHI); ® JICIIOJIL30BaTh
TIPUHIIATIBI HOPMaTHBHO-
MaTeMaTU4eCKOro TEXHUYECKYIO
MonenupoBanusi POC u JIOKYMEHTAIUIO B
UX TEOPETUYECKOE IIPOEKTHOMN
000CHOBaHHE, EATEITbHOCTH.
OCHOBaHHOE Ha

KJIACCUUECKUX

MTOJIOKEHHSIX

TEOPETUYECKOMN

Cocras 3Harh YMmetb Bnagers
COIIep>KaHH€ ® BUIBI ® JCIIOJIb30BaTh ® COBpPEMEHHBIMU
3TaroB MH(OPMAITMOHHBIX CTaHJApPTHBIE ITAKETHI armnaparHo-

TEXHOIOTHI MPUKIAIHBIX ITPOrpamMm pOrpaMMHBIMU
HCCJIEIOBAHUM BHEIIHUX | ISl PELIEHUS cpeacTBamMu

U BHYTPEHHUX MIPaKTUYECKNX 3a/1a4; ABTOMAaTU3ALUU
JeCTAOMITU3UPYIOLTIX MPEACTABIATD pa3paboTku
(haKTOPOB M XapakTep UX | TEXHUUYECCKHE PEUICHUS C | KOHCTPYKIIUU U
BoznelicTBus Ha POC npu | MCHOIB30BaHUEM CPEJCTB | TEXHOJIOTUM

X DKCIUTyaTalnu, KOMIIBIOTEPHOM rpadKi | MPOU3BOACTBA

SJICKTPOHHBIX CPCACTB.
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MCXaHUKHU U
TEPMOIMHAMUKH;
KOHCTPYKTHUBHEIE MEPEI
MOBBILICHUS HAJIEKHOCTH
mupoxoro kiacca POC
MIPU TEIUIOBBIX U
MCXaHUYCCKUX
BO3JICHCTBUSIX C YIETOM
B3aMMHOI'O BJIMAHUA
KOHCTPYKIIMOHHBIX U
AIIEKTPUYECKUX
apaMeTpoB;

® METOJIbI
MaTeMaTU4YeCcKOro
MOZICTTUPOBAHHUS
ANEKTPUUYECKUX,
TCIIJIOBBIX U
MEXaHHYECKUX
npoueccoB B POC.

Bunp! 3aggatuit

Hcnonb3yemblie
cpeacTaa
OLICHUBaHUs

e JlabGoparopHsble
paboThI;

o Jlekumu;

e CamocTosTenbHas
pabora;

e KoHTpoOIsb
CaMOCTOSATENIbHOM
paboTh! (KypcoBoi
IIPOEKT / KypcoBas
pabora);

e KoHTponbHas paboTa;
e KoHcnekr
CaMOTIOATOTOBKH;

e Ortyert no
nmaboparopHoii paboTe;

e Ormpoc Ha 3aHATHSIX;
e BricTyruienue
(mokiian) Ha 3aHATHH,

o TecT;

e OTyer Mo KypcoBOu
pabore;

o JluddepeHmpoBaHHbI
H 3a4eT;

e DK3aMeH;

e Kypcosas pabota
(Tpoekr);

e JlabGoparopHsble
paboThI;

o Jlekumuu;

e CamocrosiTesnbHas
pabora;

e KoHTpois
CaMOCTOSITEIbHON
paboThI (KypCOBOM
MIPOEKT / KypcoBast
pabora);

e KoHTposbHas pabora;
e KoHcnekr
CaMOTIOATOTOBKH;

e Ortyer no
naboparopHoii paboTe;
e Ormnpoc Ha 3aHATHSIX;
e BricTymuienue
(mokian) Ha 3aHATUU;

o TecT;

e OT4eT Mo KypcoBou
pabore;

¢ JluddepeHunpoBaHHEI
M 3a4eT;

e DK3aMeEH;

e Kypcosas pabora
(mpoexkr);

e JlaGoparopHble
paboThI;

e CamocTosiTenbHas
pabora;

e KonTpois
CaMOCTOSITEIIbHOU
paboThI (KypCOBOM
IPOEKT / KypcoBas
pabora);

e OtueT no
nabopatopHoii pabore;
e BricTymuienue
(mokian) Ha 3aHATUH;
e Otuer 10 KypcoBoil
pabore;

e JluddepeHurnpoBaHHbI
U 3a4eT;

e DK3aMeEH;

e Kypcosas pabora
(IpoexT);

(DOpMy.]'II/IpOBKa Mokazarejaen u KPpUTCPUCB OLICHUBAHUA JJAaHHOW KOMITETEHITUH MMpuUBCJACHA

Tabnure 4.
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Tabnuna 4 — [lokazarenu U KpUTEPUH OLICHUBAHUS KOMIIETEHIIMH HA JTarax

CocraB

3Hare

VYmMmeTh

Bnanets

(@71107L1500)
(BBICOKHUI YPOBEHB)

e OOnanmaer
(haKTHIECKUMHU U
TEOPETUYECKUMU
3HaHUSIMU B Mpeeax
n3ydaeMoil 06acTu ¢
MMOHUMAHUEM TPaHUI]
MPUMEHUMOCTH;

e AHaIM3UPYET CBA3HU
MEXy LENsIMUA U
3a/layaMy COBPEMEHHBIX
CPENICTB KOMITBIOTEPHOTO
npoektupoBanusi POC ;

e OOmnagaer AMana3oHOM
IIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX AJIsl pa3BUTHUS
TBOPUYECKHUX PELICHUH,
abcTparupoBaHus
npo6ieM cBoOOTHO
IIPUMEHSIET COBPEMEHHBIE
IIPOrpaMMHbIE
KOMIIJIEKCBI
CXEMOTEXHUYECKOTO
MOJEIIUPOBAHNS;

e Konrtpomaupyet pabdory,
MPOBOJAMT OLICHKY,
COBEpILEHCTBYET
neicTBUs paboTHI
CIOCO0OEH OCYLIECTBIATh
MEXKIIPOTrPaMMHBII
00MEH MPOEKTHOU
uHpopManueii B
pa3nu4HbIX popmarax u
POTOKOJIAX;

Xoporto (6a30BbIi

e 3HaeT GaKThl,

e (OOagaeT qUana3’oHOM

e Kontpomnupyet pabory,

YPOBEHB) MIPUHITUIIBI, TPOIIECCHI, MPaKTUYECKUX YMEHUH, MIPOBOJIUT OLICHKY,
oO11ye MOHSATHUS B TpeOyeMBbIX Ui PEIICHUs | COBEPILIEHCTBYET
npeaenax u3ydaemMoin OonpeeNEHHBIX TPO0IeM | JIeUCTBUS padOTHI
00J1acT IOHUMAET CBSI3U | B 00JACTH UCCIEIOBAHUS, | CIMOCOOEH OCYIIECTBISATh
MCXKIy OCIIIMA 1 e CaMOCTOATENBHO MEKIIPOrPaMMHBIN
3a7layaMi COBPEMEHHBIX | NPHUMEHSET COBPEMEHHBIE OOMEH NPOEKTHOM
CpCACTB KOMIIBIOTCPHOI'O | MpOrpaMMHBIC I/IH(l)OpMaHI/IeI?'I B
npoektupoBanus POC; KOMILJIEKCBI pa3nuuHbIX hopMarax u

CXEMOTEXHUYECKOTO IIPOTOKOJAX;
MOJIEJTUPOBAHUS;

VYnosnersopurenbH | o O0nagaet 6a30BHIMU e OOmanmaetr ocHOBHbIMU | ® PabGoraet mpu npsiMmoM

0 (MOpOToBBIN OOIIMMY 3HAHUSMU NaET | yYMEHUSAMHU, TpeOyeMbIMHU | HAOIIOJICHUU BIa/IeeT

YPOBEHbD) ONpeeNICHUs LeJIel 1 J71s1 BRIIIOJTHEHUS TEPMHUHOJIOTHEH,
3a71a4 COBPEMEHHBIX MPOCTBIX 33]1a4 YMEET MPUHATON B
CPEIICTB KOMITBIOTEPHOTO | paboTarh ¢ MEXITPOTPAaMMHOM
npoektupoBanus POC; COBPEMEHHBIMHU oOMeHe POEKTHOM

MPOTrpaMMHBIMU uHpopmaIuen;
KOMILIEKCaMU

CXEMOTEXHUYECKOTO

MOJIEJIUPOBAHUS;

Tabnuia 5 — Drarsl

2.2 Komnerenuus ITK-7

ITK-7: cnocoOHOCThIO pa3padaThiBaTh MPOCKTHYIO M TEXHUYECKYIO JOKYMEHTAIHIO, O(OPMIISThH
3aKOHYEHHBIE POEKTHO-KOHCTPYKTOPCKHE PAOOTHI.

Jnst popMUpOBaHKsI KOMIETCHIIMM HEOOXOIMMO OCYILECTBHUTH PSiJ ATAroB. JTarbl (HOPMUPOBAHUS
KOMITETCHIIMH, TPUMEHSEMbIE Ui STOr0 BUABI 3aHATHH M HUCIOIb3yeMble CPEICTBA OICHUBAHUS
MIPEICTABICHBI B TAOIHIIE 5.
OPMHUPOBAHUS] KOMIETEHIIMU M UCTIOIb3YeMbIE CPE/ICTBA OLICHUBAHHUS

KOMIIOHCHTOB
COBPCMCHHBLIC
TCXHOJOT'MYCCKHEC

COOTBETCTBUS
pa3pabarbIBaeMBbIX
IIPOEKTOB M TEXHUYECKOU

Cocrasn 3HaTh VYMmeTn Bnanets
Coneprxanue CTaHJIAPTHl, TEXHUYECKUX | pa3pabaThiBaTh CoBpeMeHHBIMU
3TaroB YCIIOBUS ¥ TpeOOBaHUIN KOHCTPYKTOPCKO- MPOrpaMMHBIMU
ECK]] ocHOBHEBIC TEXHOJIOTUYECKYIO CpeACTBaMM MOJATOTOBKH
XapaKTePUCTUKHU U nokymenranuto Ha POC KOHCTPYKTOPCKO-
napaMeTphl AJICKTPOHHBIX | OCYIIECTBIIATh KOHTPOJIb | TEXHOJIOTHYECKOM

JOKYMEHTAIH IIPOEKTOB
POC naBbikamu paboTHI C
KOMIIBIOTEPHOM TEXHUKOU
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MPOLECCHL, JIEKALIUX B
OCHOBE MPOU3BOJICTBA
POC

JOKyMEHTaLUU
TEXHUYECKUM YCIIOBHUAM U
JIPYIrMM HOPMaTUBHBIM
JOKyMEHTaM

Y IPOTPaMMHBIM
oOecrneueHuEM TS
pa3paboTKu
KOHCTPYKTOPCKOM
JOKYMEHTAITUN HaBBIKAMU
BBIOODA AIEKTPOHHBIX
KOMITOHEHTOB U
MaTepua’os,
COOTBETCTBYIOIINX
TEXHUYECKOMY 3a/I1aHHUIO,
cragaapram wim TY

Bunrwl zanstuit

e JlaGopaTtopHbie
paboTsr;

o Jlexumuy;

e CamocTosiTeNnbHas
pabora;

e KoHutponb
CaMOCTOSITENIbHOU
paboThl (KypcoBoii
IIPOEKT / KypcoBast
pabora);

e JlaGopaTtopHbie
paboThI;

o Jlekuuu;

e CamocTosiTenbHas
pabora;

e KoHtponb
CaMOCTOSITENIbHOU
paboThI (KypcoBOii
IIPOEKT / KypcoBast
pabora);

e JlaGopatopHbie
paloThI;

e CamocrosiTesbHas
paborta;

e KoHTponb
CaMOCTOSITENIbHOU
paboThI (KypcoBOii
MIPOEKT / KypcoBast
pabora);

Ucnons3yemblie
cpencTBa
OILICHUBaHUS

e KonrponbHas pabora;
e KoHcnekr
CaMOIIOATOTOBKH;

e Ortuer no
nmaboparopHoii paboTe;
¢ Omnpoc Ha 3aHATHSIX;
e BricTymuieHne
(mokiam) Ha 3aHATHH,

o Tecr;

e OrtyeT Mo KypcoBou
pabore;

¢ JlubdepeHIMpPOBaHHBI
M 3a4eT;

e DK3aMeH;

e Kypcosas pabota
(npoexr);

e KonrpomnbHas pabora;
e KoHcrekr
CaMOIIOJITOTOBKH;

e Ortuer no
naboparopHoii pabore;
e Omnpoc Ha 3aHATHSX;
e BricTymuieHue
(mokiam) Ha 3aHATHH;

o TecT;

e OryeT o KypcoBou
pabore;

e JlubdepennupoBaHHbI
M 3a4eT;

e DK3aMCH;

e Kypcosas pabora
(mpoexT);

e Ortyer no
nabopaTopHOil padoTe;
e BricTymuieHue
(oxnam) Ha 3aHSATHUH;
e OTuer Mo KypcoBoit
pabore;

¢ JluddepeHuupoBaHHbI
1 3a4eT;

e DK3aMeEH;

e Kypcosas pabora
(mpoexkr);

DopMynMpOBKa MOKa3aTejle M KPUTEPUEB OLICHUBAHUS JAHHOW KOMIIETEHUMU MpPUBEJCHA B

Tabaure 6.
Tabnuna 6 — [lokazarenu U KpUTEPUH OLICHUBAHMS KOMITIETCHIIMH HA dTarax

Cocrasn 3HaTh YMmeTn Bnanets
OTar4HO e CBOOOIHO BJIaJEeET

(BBICOKHI1 YPOBEHB)

® [Ipe/CTaBIIseT
CIOCOOBI U PE3YIbTAThI
peleHHsl CIOKHBIX 3a/1a4
CXEMOTEXHUYCCKOI'O
MIPOEKTHPOBAHUS ;

® CIEINT 32
TCHACHUUAMU pa3BUTUA
Y 3HAET COBPEMEHHYIO
3JIEMEHTHYIO 0a3y;

® YMCECT NPCACTABIATH
TEXHUYCCKUEC PCUICHUSA C

HCIOJIb30BAHUCM CPEACTB

KOMITbIOTEPHOH TpauKy;
® CaMOCTOSITEIILHO
BBITIOJTHSICT
MaTeMaTH4ecKoe
MOJICITMPOBaHNE
CIIOKHBIX IU(PPOBBIX
YCTPOMCTB C LENbI0

METOaAMH ONTHMH3AITUN
MPOEKTHBIX PElIeHUM;

e BIajcCET
TEXHOJIOTUSIMH
«0e30yMa)kHOTOY
MPOCKTUPOBAHUS;
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ONTUMHU3ALMH UX
apaMeTpoB;
Xopowro (0a30BbIl | e HWMEET MPEACTABICHHE | ® YMEET HAXOIUTh ® BIAJEET OCHOBAMHU
YPOBEHb) o0 crioco0ax u TEXHUYECKHE PEIICHUS C | MEXIPOrpPaMMHOIO
pe3ynbrarax peleHus UCTIOJIb30BaHUEM CPEICTB OOMEHa MPOEKTHOM
CJIOXKHBIX 3a/1a4 KOMIBIOTepHOH rpadukm; = wH(pOpMaImeii B
CXEMOTEXHUYECKOTO ® yMeeT KOPPEKTHO pa3nu4HbIX popmarax u
MIPOEKTUPOBAHUS; BBINOJIHATD MIPOTOKOJIAX;
® 3HAKOM C MaTeMaTU4eCKOe ® BIIaJI€ET HEKOTOPBIMU
TEH/JCHUUAMU Pa3BUTHA | MOJEIMPOBaHUE METOJlaMU ONTHUMU3ALUU
Y MIMEET MPEJICTaBICHUE | CIIOKHBIX HU(PPOBBIX IIPOEKTHBIX PELICHUM;
0 COBPEMEHHOM YCTPOMCTB C LEJBIO e BIIAJICET
2JIEMEHTHOM 0ase; ONTUMHU3ALMH UX OMITUPHYECKAMHU
[apaMeTpoB; npuEMaMu
«0e30yMaKkHOTO»
IIPOEKTUPOBAHNUS;
VIOBIETBOPUTEIILH | ® BOCHPOM3BOIUT ® YMCCT I0JIb30BaThCs e BIIaJEET NIPOCTEHIINMHU
0 (IOpOroBbIi pEIlIeHHE CIOXKHBIX 33/1ad | CPeACTBAMHU HaBbIKAMH ONTHUMH3aLUU
YPOBEHb) CXEMOTEXHHUYECKOTO KOMIBIOTEPHOU rpaUKH; | MPOEKTHBIX PEIICHU;
IIPOEKTUPOBAHUS, ® yMeeT BBIIOJIHATh ® BJIaJICET HABBIKOM
® pacro3HaeT MaTeMaTH4eCcKoe HOATOTOBKH
TEHJECHIY Pa3BUTUS U MOJIETMPOBAHHE KOHCTPYKTOPCKHX
pazbupaercs B M(POBBIX YCTPOUCTB; JIOKYMEHTOB B
COBPEMEHHOMN IEKTPOHHOM BUJIE;
9JIEMEHTHOM 0Oa3e;

JIeSITCIIbHOCTH,

XapaKTePU3YIOIIUX ATaIbI

3 TunoBbie KOHTPOJIbHbIE 3aJaHUSA
I[J'IFI peanmauHH BmmenepeqncneHme 3a1a4 06y116HI/I$I I/ICHOJ'II)BYIOTCSI THUIIOBLIC KOHTpOJ'II)HI)Ie
3a/laHusl WM WHbIE MaTepuajbl, HEOOXOAUMBIE IJI OLICHKH 3HAHWUW, YMEHHM, HABBIKOB U (HMIJIM) OMBITA

O6p8.30B8.TCJ'IBHOI>i IMporpamMmel, B CJICAYIOIIEM COCTAaBE.

mrarax?

3.1 Bonnpocsl Ha CaMONIOATOTOBKY
HNundopmanmonnsie Texuonoruu (MUT) B mpodeccuonaabHOM eI TENbHOCTH HHKEHEPa-
npoektuposiuka POC

3.2 TecroBble 3a1aHus
1) K kxaxoii npoGiieme OTHOCHTCS OTIpeieieHue OCHOBHBIX XapaKTEPUCTHK CUCTEMBI IIPH
HEKOTOPOU BBIOpaHHOMU ((PUKCHUPOBAHHOK) CTPYKType?
a) mpobiemMa CUHTEe3a
b) mpobiiema ananuza
2) K kakoit mpoGieMe OTHOCUTCS BEIOOp YKCIIa YPOBHEH U MOJCUCTEM (MepapXUsi CHCTEMBI)?
a) mpobJiemMa CHHTE3a
b) mpobnema ananmza
3) K xakomy BHly TOJCUCTEM OTHOCATCS MOJICUCTEMbI TPACCUPOBKU COEIMHEHUI B EUaTHBIX

a) 00CITY)KUBAIOIIIHUE ITOACUCTEMBI
b) nmpoekTupyromne NoACHCTEMBI
4) K kakomMy BUy MTOJCUCTEM OTHOCSTCS MOICUCTEMBI Pa3pabOTKK U COMPOBOKICHHS

nporpammuoro ooecneueHus CASE (Computer Aided Software Engineering)?

a) 00CTY)KUBAIOIIIHNE ITOACUCTEMBI
b) mpoekTupyroImne NOACHCTEMBI
5) K kakomy BHly OJICKCTEM OTHOCSITCS TMOICUCTEMbI U3TOTOBJICHUS KOHCTPYKTOPCKOM

JOKYMEHTAIIMH U CXEMOTEXHHUYECKOTO aHaan3a’?
a) 00CITYy)KUBAIOIIUE MOICUCTEMBI
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b) npoekTupyrore NOACHCTEMBI

6) Kakyro mammnnyto rpaduky ciaenyeT UCIoNb30BaTh ISl pEIICHHS 3a/1a4 TPOEKTUPOBAHUS
KOHCTpYKIIUU?

a) UHTEPAKTUBHYIO MAITMHHYIO Tpaduxy

b) maketHyt0 00paboTKy rpaduyeckoit HHGPOpMaUU

7) Kakas rpaduyeckas cuctema JOMKHA UCTIOIB30BaThCs sl 0(hOPMIICHHS TEXHUYECKOM
JIOKyMEHTAIIH?

a) crenraIn3upoBaHHbIe IpadHuecKie CUCTEMBI

b) cuctemsbl 00111eTO HA3HAYCHUS

8) Kakas rpaduueckas cuctema qoMKHA UCTIONB30BAThCA sl 0(hOpMIICHHS rpaQruecKux
3aBucumocteit POC?

a) crenuaIn3upoOBaHHbIC TpaduecKre CUCTEMBI

b) cucTemsbr 00111€TO Ha3HAUYCHUS

9) Kakwue momxonbl HEOOXOIUMBI JIJIsl pEIICHHUs 3a/1a4 TPACCUPOBKU COSTUHEHHUI MEXKIY
arieMeHTaMu?

a) BHEIPEHHE CYIIECTBYIOLIETO IPOrPaMMHOI0 00eCreyeHHs

b) mocTpoeHne MareMaTHUECKUX MOJIeNe

C) pa3paboTKa COOTBETCTBYIOLIUX IPOTrpaMM

d) pa3paboTka aJropuTMOB

10) Kakue moaxoasl HEOOXOAMMBI JJISt PELICHHUS 3324 Pa3MEICHHSI AJIEMEHTOB JIEKTPUYECKOU
CXEMBI [10CJIE€ TOTO, KaK 33Jjaua KOMIIOHOBKH YK€ pelieHa?

a) BHEIPEHHE CYIIECTBYIOLIETO MPOrPaMMHOT0 00eCreueHHS

b) pa3paboTka aaropuTMOB

C) MMOCTPOCHUE MAaTEMATHUECKUX MOJIENIen

d) pa3paboTka COOTBETCTBYIOIIMX ITPOTrpaMM

11) B pe3ynbrare npoBeaeHUs] HAy4YHO-UCCIEI0BATEILCKUX pa0OT Co3/laHa TOKYMEHTAUS JJIs
pelieHus 3aaun TpaccupoBku. K kakoit cucreMe OTHOCUTCS OTYYeHHAs TOKyMEHTAIus ?

a) SCM-cucrema (yrpaBieHHE [IETOYKAMHU TTOCTABOK)

b) PDM-cucrema (yrpaBicHue IPOSKTHHIMHU JTaHHBIMH )

c) CAD-cucrema (KOHCTPYKTOPCKOE ITPOEKTUPOBAHUE)

d) CAM-cuctema (TeXHOIOTHYeCKask OATOTOBKA IIPOM3BOACTBA)

e) CAE-cucrema ((pyHKIIMOHATBHOE MPOCKTUPOBAHNUC)

12) meeM HaOOp KOHCTPYKTOPCKON JOKyMEHTAIMK Ha mpubop. Kakoe u3 onpeneneHnii moHATHS
"uHdopmanus" HanboJIee TOYHO COOTBETCTBYET MMEIOLICHCS JOKyMEHTAINUN ?

a) "uH(poOpMaIK - CBEACHHUS, IIepelaBaeMble OJHUMHU JIIOABMH IPYTUM JIO[SM YCTHBIM,
MUCHMEHHBIM WIIM KaKUM-HUOYIb Apyrum criocooom” (BCI)

b) "undopmariys ecTb Bce CBEICHUsI, ABISAIOIIUECS 00BEKTOM XpaHEeHHUsI, Iepeadn 1
npeoOpazoBaHus"

¢) "undopmarus SBIIETCS OTHOW U3 PYHIAMEHTAIBHBIX CYIIIHOCTEH OKpYKArOIIero Hac Mupa" 4,
"uH(OpPMALUS SBISETCS OHUM M3 OCHOBHBIX YHUBEPCAJIBHBIX CBOWCTB MaTepun"

d) "undopmanus €CTh OTpasKCHHE PeaTLHOrO MHUpa"

13) Kakue nepudepuiiabie ycTpoiicTBa HEOOXOIUMBI TSI TPOSKTUPOBAHUS OJTHOCIIOWHBIX
MeYaTHBIX 1ar?

a) rpaduueckuit mporeccop

b) rpapuueckas PC

¢) rpaduueckue aganTepbl

14) Kakue nepudepuiiabie ycTpoiicTBa HEOOXOIUMBI JIJIsl IPOSKTUPOBAHMS KapKaCHBIX
TpEXMEPHBIX N300pakeHUI?

a) rpapuueckas PC

b) rpaduueckue agantepsl

¢) rpaduuecKuii mporeccop

15) Kakoit Bu n300paskeHud HEOOXOAMM 711 0(OPMIICHUST YePTEKEH ?

a) BBICOKOKAQUE€CTBEHHBIE YEPHO-0eIbIe N300paKeHHUS

b) nBETHBIC UK ABYMEPHBIC U300paKeHUS
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C) MPOEKLHS TPEXMEPHBIX N300paXKEHNH C 3aKpaIIMBaHUEM ITOBEPXHOCTEN

d) mpoekiuu peanucTUIHBIX TPEXMEPHBIX H300paKeHUH C YUETOM OTpaxareabHbIX
XapaKTePUCTUK MOBEPXHOCTEH 00BEKTOB U (POPMHUPOBAHHEM CBETOTCHEH

€) KapKacHble TpEXMEpHBIE MPOEKIIMY KOHCTPYKTOPCKUX YePTEKeH ICKU30B C ylnajJeHueM U 0e3
VAQJICHUS HEBUUMBIX JIMHUHT

16) Pemenue xakoit 3agauu npoektupoBanus POC norpebyercst 1715 MOBBIIICHUS TPOIIEHTA
BBIXOJ1a TOJHBIX (T.€. yMEHBIIIEHHE Opaka) mpuoopoB?

a) co3manue HOBBIX POC

b) cymecTBeHHass MoaEepHU3ALIMS

C) YaCcTHU4YHas MOJIepHH3AIMs cymecTByomeit POC

17) Pemienue xakoi 3aauu npoektupoBanus POC norpedyercs nocie BHECEHUS CYILIECTBEHHBIX
U3MEHEHUH B KOHCTPYKLUIO pudopa’?

a) co3nanne HOBBIX POC

b) cymiecTBeHHast MOJIEPHU3ALINS

C) yaCcTH4YHas MoJiepHU3alusl cyuecTByomein POC

d) Pemenue kakoii 3apaun npoextupoBanus POC morpedyercs mocie BHECSHHsI U3MEHEHUN B
TEXHOJIOTHIO?

€) YaCTHU4Has MOJIEpHU3aIHsI cyiecTByomei POC

f) coznanne HoBbIX POC

g) CyllleCTBEHHAsl MOJIEpHU3AIUS

18) Uto mpexacrausieT coO0M cucTema aBToMaTu3npoBaHnHoro npoektupoBanus (CAIIP)?

1. cpeacTBO aBTOMATH3AIUH POCKTHPOBAHUS

2. cucTeMa JIeATeIbHOCTH JIFOJICH 110 IPOSKTUPOBAHUIO 0OBEKTOB

19) BubpoycToifunBOCTS - 3TO:

a) 1. cmocoOHOCTh KOHCTPYKLIUU HOPMAJIbHO (YHKIIMOHUPOBATh B YCIIOBUSX BO3/IECUCTBUS
BUOpanuu

b) 2. c1ocoOHOCTh KOHCTPYKIIMU MPOTUBOECHCTBOBATh U YCTPAHSATH BUOPALIUIO

¢) 3. cmoCOOHOCTh YCTOWYMBO (DYHKITMOHHPOBATH B YCIOBHUSIX MMEPEMEHHBIX KOJICOAHHIA

20) BuGponpodHoCTh - 3TO:

a) 1. cnocoOHOCTh KOHCTPYKIMH BBIIEPKUBATh BUOPAIIHIO

b) 2. c1ocOOHOCTh KOHCTPYKIIMU HOPMAJIBHO (DYHKLIMOHUPOBATH MOCJIE YCTPaHEHUsI BUOpaluu

¢) 3. cnocOOHOCTh KOHCTPYKIMH IPOTUBOCTOSTH Pa3pylaloieMy BO3ACHCTBUIO BUOpauu

21) N'anbBaHOXMMHUYECKUIA METOJT TPUMEHSICTCS JIJIS:

a) 1, mony4eHus MepexoaHbIX OTBEPCTUH B MEUATHBIX TIATAX

b) 2, monyueHus: METaNIM3UPOBAHHBIX OTBEPCTHUI B MEYATHBIX IIATaX

¢) 3, mosy4eHHsi OTBEPCTUM C 36HKOBKOM

22) JIBycTOpOHHME ME€YaTHBIE IJIaThl PEKOMEHIYETCS UCTIONb30BATh JIJIs:

a) 1. cBepXOBICTPOACUCTBYIONINX CUCTEM

b) 2. coznaHus YaCTUYHOTO SKPAHUPOBAHUS JIMHUU

¢) 3, popMHupOBaHUE TUHUH CBSI3U BBICOKOTO KaueCcTBa

23) KOHCTpYKIIMH MeYaTatoT MJIaThl OMPEIEIISIOTCS:

a) 1, TexHonoruen ee u3roToBICHUS

b) 2, ee Tomosoruei

¢) 3, TpacCupOBKOH

24) MexaHu3M padOThl MATHUTOCTATHYECKOTO IKpPaHa:

a) 1. 3akirouaercs B LIYHTUPOBAHUM CUJIOBBIX JIMHUM CTaTUUECKOTO MOJIS

b) 2. 3aKiro4aeTcsl B IIYHTHPOBAHUH CHUJIOBBIX TUHUI MarHUTHOTO TIOJIS

¢) 3. 3aKJIr0YaeTCs B IIYHTUPOBAHUY MAPa3UTHBIX CBSA3CH

25) MHOrocaoiHble e4aTHble M1aThl PEKOMEHIYETCS UCIIOIb30BATh JUJIs:

a) 1, OBICTPONEHUCTBYIONINX U CBEPXOBICTPOACHCTBYIOINUX YCTPOMCTB

b) 2, OBICTPOJCHCTBYIONINX YCTPOICTB

C) 3, JIOKaIM3aIus IEKTPOMArHUTHOTO TTOJIS

26) OrieHKa KOHCTPYKIMH anmnaparypsl - 3TO:

a) 1. 3HaueHne nmapameTpa KOHCTPYKILIMHU, KOTOPBI OTBeYaeT TPEOOBAaHUSAM TEXHUUECKOTO 3aaHUS
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b) 2. mensiit HAOOp MapaMeTPOB, IPU KOTOPOM JTOOBIBAIOTCSI ONITUMATHHBIE PEIICHHUS

¢) 3, moJy4eHue 3aJaHHOTO 3HAUYSHHSI OTITUMHU3AIIH

27) OcHoBHOE TpeOOBaHUE K DKpaHY:

a) 1. MakcumanpHas TONIIMHA

b) 2. makcumasnbHas IPOBOIUMOCTh

¢) 3. makcumainbHas 3QPEKTUBHOCTD

28) OteuectBennbM ctangaprom ['OCT P 53429-2009 npenycmarpuBaeTcsi  KJIacCOB
TOYHOCTH (TUTOTHOCTH PUCYHKA) IIEYaTHOM TIATHI.

a) yeThIpe

b) maThH

C) IEeCTh

d) cemb

29) OgHOCTOPOHHHME TIeYaTHBIC TUIATHl PEKOMEH TYETCS HCIIOB30BATh IS :

a) popMHpOBaHKE KAYECTBEHHBIX TUHUI CBA3U

b) popMupoBaHUE JIMHUH CBSI3U

C) CBEpXOBICTPOACHCTBYIOIINUX CHCTEM

30) [NaccuBHBIE KOMITOHEHTHI JIJISl IIOBEPXHOCTHOTO MOHTa)Ka M3TOTABIMBAIOTCS B JIBYX
MOIU(DUKALIHAX:

a) B BUJIC MWIMHAPA U B BUJIC YHIIA

b) KopmycHble U OeCKOpITyCHBIE

C) C aKCHAJbHBIMH U PaJHaIbHBIMU BHIBOAAMHU

31) IIpenenbHbII pa3Mep CTOPOHBI EYaTHON TIaThl JobkeH ObITh He Oonee (OCT P 53429-
2009):

a) 100 mm

b) 350 MM

¢) 6onee 350 mm

32) Pa3paboTka KpuTeprueB KOHCTPYKIIUUA (POPMUPYETCS 13!

a) MapaMeTpoB, 10 KOTOPHIM BEIETCS OLEHKAa KOHCTPYKIIMU

b) 3a1a4 onTHMHU3AIIMH

C) pelIeHHs 3a/1a4 JOCTKCHISI MUHUMU3AIINY 3HAYCHHS [TapaMeTPOB

33) TepmuH «BepudUKaLKs» 03HAYALT:

a) MOCTPOCHHUE TOJIHOM MOJIENTN KOHCTPYKLIUU

b) KOHCTPYKTOpCKAs peau3aius CXeMbl

C) YCTaHOBJIEHHE pabOTOCIIOCOOHOCTH

34) Tomonorn4eckoe MPOESKTUPOBAHUE PACCMATPHBACTCS KAK KOMILJICKC BOTIPOCOB:

a) CHHTE3 KOHCTPYKIIMH - UHTCPAKTUBHAS ONTHMH3AIHS - JOKYMEHTAITHS

b) KOppEeKTUPOBKA pelIeHUH - BEpUPUKALIHS - CepTUDHUKAIUS

C) MPOEKTHUPOBAHHUE - M3TOTOBJICHHUE - KOHTPOJIb

35) Tomonornveckoe MPOSKTUPOBAHUE BKITFOUAET TPH (POPMATN30BAHHBIX B3aMMOCBSI3aHHBIX
3aaun:

a) pa30ueHue - pa3MeIIeHUE - TPACCHPOBKA

b) cxema - KOMITOHOBKa - TPacCHPOBKa

C) Teopus - KPUTEPUH - 3a]a4n

36) Ha xakom starne npoektupoBanusi POC HeoOxoaumo perieHune 3a1aud ONTUMHU3aINN
MIPOBOJIHBIX U TIEYATHBIX COCTUHEHUIN?

a) GYHKIIMOHAIBHOE MPOEKTUPOBAHUE

b) cucreMoTeXHHYECKOe MPOESKTUPOBAHNE

C) TEXHOJIOTHYECKAs TIOATOTOBKA IIPOU3BOICTBA

d) KOHCTPYKTOpPCKOE MPOEKTUPOBAHHE

37) Ha xakom starne npoektupoBanusi POC ocymecTBiseTcs: BEIOOP 3JIeMEHTHOM 0a3bl U
AIIEKTPUUYECKOI CXEMBI TPOEKTUPYEMOTO H31EIHs?

a) TEXHOJIOTMYECKAsl TIOATOTOBKA IMPOU3BOICTBA

b) cuctemMoTexHUYECKOE MPOESKTUPOBAHHE

¢) GYHKIIMOHAIBHOE MPOEKTUPOBAHUE
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d) KOHCTPYKTOPCKOE MPOEKTUPOBAHUE

38) Ha kakoii craguu ocymiecTBIsSeTCs pa3padoTka MaTeMaTHIEeCKOM MOJIENH ISl YIIpaBlIeHUs
TEXHOJIOTUYECKUM TIPOIIECCOM IpH NpoekTrupoBanuu POC?

a) TEXHOJIOTHsI U3TOTOBJIEHUS M UCTIBITAHUS CIIPOEKTUPOBAHHOTO 00bEKTa (ONBITHOrO 00pa3ia Uiu
MapTUH), BHECEHUS KOPPEKLIUHU (TP HEOOXOAMMOCTH)

b) pabounii mpoekT

C) Hay4HO-UCCle0oBaTeNbCcKas pabora

d) TexHu4YeCKuit MPOEKT

€) TEXHUYECKOE 33/1aHHEe Ha MPOEKTUPYEMBbIIl OOBEKT

39) Ha kaxoif ctaauu BeIJa€Tcsl OKOHYATEIbHAs KOHCTPYKTOPCKAs TOKyMEHTAlUs U
npoektupoBanun POC?

a) TEXHUYECKUN TPOEKT

b) paGounii mpoexT

C) TEXHOJIOTHsI U3TOTOBJICHUS M UCTIIBITAaHHS CIIPOEKTHPOBAHHOTO 00BEKTa (OMBITHOTO 00pasiia Win
MapTUH), BHECEHUS KOPPEKLIUH (P HEOOXOAUMOCTH)

d) TexHMyecKoe 3a7aHne Ha IPOEKTUPYEMBbIl 0OBEKT

€) HayqHO-uCCcleoBaTeIbcKas padora

40) Ha kaxo#i cTaguu OCyHIECTBISAETCS MOUCK aHAJIOrOB MpH MpoekTupoBanuu POC?

a) TEeXHUYECKOE 33JIaHNE Ha TTPOCKTUPYEMBII OOBEKT

b) paGounii mpoeKT

C) TEXHUYECKHUI MPOEKT

d) TexHOJIOT Kl U3TOTOBIICHUS U UCTIBITAHUS CIIPOCKTUPOBAHHOTO 00BEKTA (OMBITHOTO 00pa3iia Win
MapTHH ), BHECEHUS KOPPEKINH (P HEOOXOTMMOCTH )

€) Hay4yHO-UCCIIeIoBaTeNIbCcKas pabora

41) Ha kaxom atane npoekrupoBanusi POC onpenensroTcss IpuHIMIBI e paboThi?

a) QyHKIMOHAIBHOE POSKTUPOBAHHE

b) cucTeMOoTeXHUYECKOE MPOCKTUPOBAHHE

C) TEXHOJIOIMYEeCcKasl IOArOTOBKA IIPOU3BOJICTBA

d) KOHCTPYKTOpPCKOE MPOESKTHUPOBAHHE

42) Ha kaxo#t cranguu npoektupoBanus POC HeoOXoauMo poBeCHHE HAYIHO-
UCCIIeI0BAaTEIbCKUX paboT?

a) 3CKU3HOE IIPOEKTUPOBAHNE

b) npenBapuTenbHOE MPOSKTUPOBAHHE

C) TEXHMUYECKOE NPOEKTUPOBAHHE

43) Ha kaxoit cranuu npoektupoBanusi POC co3naércst saxcnepuMeHTalbHbIN 00paserl
IIPOEKTUPYEMOTO U3EHS?

a) TEXHHUYECKOE MPOEKTUPOBAHUE

b) acku3HOE MPOEKTHPOBAHNE

C) MpeABAPUTENILHOE MPOSKTUPOBAHHE

44) Ha xaxo#t craauu npoekrtuposanusi POC BO3MOXHO MakCUMaIbHOE UCTIOIb30BAHNE
KOMITbIOTEpa?

a) MpeIBApUTENILHOE POEKTUPOBAHHE

b) ACKHU3HOE IPOEKTUPOBAHHE

C) TEXHUYECKOE NMPOEKTUPOBAHHE

45) Pa3paboTrana JOKyMEHTaLMs AJIsl IPOSKTUPOBAHHS TEXHOJIOTHUECKoro Mapupyra. K kakoi
CUCTEME OTHOCUTCS MOJTyYeHHAs TOKyMEHTaus?

a) PDM-cucrema (ympaBieHue NPOSKTHBIMU JTAHHBIMH )

b) SCM-cucrema (ympaBieHue EMOYKaAMH ITOCTABOK)

c) CAE-cucrema (pyHKIMOHAIBHOE IPOSKTHPOBAHUE )

d) CAD-cucrema (KOHCTPYKTOPCKOE IMTPOCKTUPOBAHUE)

e) CAM-cuctema (TeXHOIOTHYECKasl MMOrOTOBKA ITPOU3BOJICTBA)

46) Pemaercs 3a1a4a KOMIIOHOBKH AJICKTPUYECKON cXeMbl. [Ipr 3TOM KOMITOHOBKA
ocymiecTBIsieTCs ""CHU3Y-BBepX ", T. €. MPOU3BOIUTCS O0OBETUHEHHUE FIIEMEHTOB KaXKIOTO CIIEIYIOIIETO
YpOBHS U3 AJIEMEHTOB OoJiee HU3KOro ypoBHs. Kakoi MmeTon Heo6xonuM AJis Takoro nepexoaa’?
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a) arperupoBaHue

b) abctpakmms

C) I€KOMITO3UIIHS

47) DneKTpoMarHuTHasi COBMECTUMOCTb - 3TO:

a) CIOCOOHOCTB amnmaparypbl HE CO3/1aBaTh HE TOMYCTUMBIX IIOMEX JIPYTUM YCTPOUCTBAM

b) crmocoOHOCTH anmaparypsl YBEIMYUBATh YyBCTBUTEILHOCTD MPU BO3ACHCTBUU PA3THUHBIX
oJIEH

CIOCOOHOCTH anmapaTtypsl GYHKIIMOHUPOBAThH cOTrTacHO TpeOoBaHusM TY 0JHOBpEMEHHO C
JIPYTMMHU YCTPOWCTBaMHU B PeasIbHOM 3JIEKTPOMarHUTHOM 00CTaHOBKE.

3.3 Tembl OIPOCOB HA 3AHATHAX
HNudopmanumonnsie TexHonoruu (MT) B mpodeccuoHa bHOM NesTEIbHOCTH HHXECHEPA-
npoektuposiuka POC

3.4 TeMBI TOKJIA10B

1) Uudopmarmonnsie TexHoiorun (MT) B mnpodeccHoHaNbHOW IEITETbHOCTH HHXKEHEpa-
npoextuposiuka POC.

2) Opranusanus npoektupoBanus POC ¢ momoripo UT

3) CuctemHblii momxox K mnpoekrtupoBanuro POC ¢ wucmonbp3oBaHHeM HWH()OPMAIMOHHBIX
TEXHOJIOTUH

4) Nudopmarmonnsie CALS—texHonoruu noaaepxxku POC Ha Bcex dTanax >KU3HEHHOTO [IUKIIA

5) Craauu pa3pabOTKH KOHCTPYKTOPCKOMH JTOKYMEHTAIIMH [IPU MPOCKTUPOBAHUH ¢ moMonibio UT

6) KomriekcHbie HHTEIUIEKTYa bHbIC (MHTErpupoBanHbie) CATIP

7) TlepcrieKTHBBI Pa3BUTHS AaBTOMAaTU3UPOBAHHOTO IPOCKTHPOBAHUS

8) CpaBHUTENbHBII 0030p OCHOBHBIX XapaKTEPUCTUK PA3JIMYHBIX THUIIOB COBPEMEHHBIX
TEXHUYECKHUX CPE/ICTB

9) CAIIP TeruoBbIX ¥ NIEKTPOMArHUTHBIX PACYETOB

10) Bo3moxHocTH 1 0coOeHHOCTH HHTEepdeiicoB pasmuyunbix CAITP

11) OcoOGeHHOCTH MPOSKTUPOBAHUS MEYATHBIX Y3JIOB ¢ TIOMOIIbI0 NUT

12) NUudopmarmonnsie Texuomorun (UT) B mpodeccHOHATbHON IESITEIbHOCTH HHKEHepa-
npoekruposiuka POC.

13) Opranuzaius npoekruposanus POC ¢ momorpso UT

14) CuctemHbIii moAXon K mpoektupoBanuro POC ¢ wucnosip3oBaHueM HWH()OPMAMOHHBIX
TEXHOJIOTUH

15) Nudopmarmonnsie CALS-texHonoruu noaaepxkku POC Ha Bcex 3Tanax KM3HEHHOTO [IUKIIA

16) Craguu pa3paOOTKH KOHCTPYKTOPCKOM JOKYMEHTAIMHU MPU MPOSKTUPOBAHKH ¢ TIoMoIpio UT

17) KomruiekcHble HHTEIICKTYalbHbIe (MHTerprpoBanHbie) CATIP

18) IlepcneKkTuBBI pa3BUTHS aBTOMAaTU3UPOBAHHOTO MTPOCKTUPOBAHUS

19) CpaBHHTENBHBII 0030p OCHOBHBIX XapaKTEPUCTUK PAa3IHYHBIX THIIOB COBPEMEHHBIX
TEXHUUYECKHUX CPEICTB

20) CAIIP TemaoBbIX U 3JE€KTPOMAarHUTHBIX PAcuETOB

21) BosmoxHOCTH M 0cOOeHHOCTH HHTepdeiicoB pa3nuunbix CAIIP

22) Oco0eHHOCTH MPOSKTUPOBAHMUS TIEYATHBIX Y3JIOB ¢ TIOMOIIbI0 T

3.5 Dk3amMeHanOHHbIE BONPOCHI

1) AsromarusupoBanHoe npoektupoBanue (All), kKak TEXHOIOTHUSI IPOCSKTHO-
KOHCTPYKTOpPCKOH aestenbHOCTH. Llenn AlL

2) Onpenenenue nousitus CATIP.

3) Knaccudukarus CATIP. 3agaun, perraeMbie Ha OCHOBE KiIacCU(BHUKAIIHH.

4) Knaccudukannonusie npusHaku u rpymmsl CATIP.

5) OOriast xapaKTepUCTHKA MPOIECca aBTOMATH3UPOBAHHOTO MIPOSKTHPOBAHUS.

6) CrpykTypa mpolecca aBTOMaTH3UPOBAHHOTO ITPOCKTHPOBAHUSI, €T0 MPUHIIUITHATBHBIC
CBOICTBA - HEPAPXUYHOCTh, UTEPALIIOHHOCTD, AJIETEPHATUBHOCTb.

7) ®ynkimonanbHble cocTaBinstomue CAIIP - mpoekTupyromye 1 00CTyKUBarOIIHe
MOJICUCTEMBI.

8) Bunsl obecneuenus CAIIP. [opu3oHTanbHBIC M BEpPTHKAIbHBIE cCcTeMHBIE CBsi3H B CATIP.
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9) CucTeMHBIN TOIXOA K aBTOMATU3AIMH TIPOEKTHO-KOHCTPYKTOPCcKHX pabort. Cesizb CATIIP ¢
CHCTEMaMHM aBTOMaTH3alluu Apyrux BuaoB. MaTerpupoBanHbie (komruiekcHbie) CATIP.

10) ACHU, CAIIP uznenuii, ACTIIIT, ACY TII, ACKHO. Ux xapakTepuCTHUKH.

11) CAIIP u ux mecto cpenu apyrux cucteM. PasnoBuaroct CAIIP. Bumbr obecrieuenust
CAIIP. [Tpumepsr CAIIP.

12) CAE/CAD/CAM - cuctembl. OYHKIMH U XapaKTEPUCTHUKH.

13) Dnexrponnas (0e30ymaxkHast) hopma BBEJACHUS KOHCTPYKTOPCKO-TEXHOIOTHIECKOM
JIOKYMEHTAIIUH.

14) CALS — texHonoruu HH(GOPMAIIMOHHOMN MOICPKKHU KIU3HEHHOTO ukiia u3nenuii POC.

15) Texunueckoe obecnieuenrie CATIP. Ananu3 TpeGoBaHMUiT K KOMILUIEKCY TEXHHUYESCKHX
cpencts (KTC).

16) Ctpykrypa Texundeckoro ooecnieuerust CAITP. Texauueckue cpencTsa. MammHHbIE
HOCHTEN MH()OPMAINH, BUIBI KAHAJIOB CBSI3U, CPENICTBA BEIYMCIUTEIIEHOW TEXHHUKH.
[onsTus KIMeHT-cepBepa, (aiia-cepBepa, cepBepa 0a3 JaHHBIX, CepBepa MPHIOKECHUH,
KOMMYTAI[HOHHOTO CepBepa, CIIeUAIN3UPOBAHHOTO CepBepa.

17) CnemmanusupoBannsie KTC CAIIP - aBromMarn3npoBaHHbIE pabodne MecTa.

18) Kommnerotepusie cetu B CATIP.

19) O6ecnieueHust 6€30MaCHOCTH WH(POPMALIMOHHBIX TEXHOJOTHI poekTupoBanus POC.

20) YerpoiictBa BeIBoJa TeKCTOBOM qokymenTaru B CATIP - meuararorme ycrpoiictsa (ITY).

21) Yerpoiicta BeiBona rpadudeckoit uapopmaimu B CAIIP - rpadonocrpounrenu u
KOoOpauHaTorpagbl BEKTOPHOT'O THIIA.

22) Yerpoiicta BeiBona rpadudeckoit napopmarmu B CAIIP - rpadonocrpounrtenu u
KoopauHarorpadsl pacTpOBOrO TUIIA.

23) YerpoiictBa BBoga rpaduueckoit nHpopmanuu B CAIIP - konupoBIIUKY rpaduuecKoit
uHdopmaruu. Knaccuduxamus. [lorpedutenbckue XapakTepUCTHKH.

24) YerpoiictBa 3D-nporotunuposanust (3D-npunTtepsr) B CAIIP POC.

25) ®yuknuonansHas cxema CAIIP Ha ypoBHE IPOrpaMMHOr0, HHGOPMAIIHOHHOTO U
JUHTBUCTUYECKOTO 00ECIICUCHHUS.

26) CocraB nporpammuoro odecneucauss CAIIP.

27) CoctaB nH(OPMALMOHHOTO U JIMHrBUCTHYeCKOTro oOectieueHust CAIIP.

28) TunoBsle mporecchl mpoekrupoBanust B CAIIP moAroroBUTEIEHOT0, OCHOBHOIO H
3aKJIFOYUTEIIBHOTO HTAIIOB.

29) CocraB u ctpykrypa cuctem PCAD u Altium Designer.

30) Opranuzanus onepauuoHHO cpezbl B rpaguyeckux pegakropax cucteM PCAD u Altium
Designer.

31) Anroputm pa6otsl ¢ CAIIP cxemorexuuka POC.

32) Anroputm pabotsi ¢ CAIIP konctpykropa POC.

33) Anroputm padotsl ¢ CATIP texnosora POC.

34) dopmar s3bIKa TEKCTOBOTO OMUCAHUS DJIEKTPHUYECKOi cxeMbl B cucteMax PCAD u Altium
Designer.

35) Ctpykrypa 6ubmuoreunoro onucanus YI'O kommonenTa B cuctemax PCAD u Altium
Designer.

36) Ctpykrypa 6udnunoreunoro onucanus KTO komnonenra B cucremax PCAD u Altium
Designer.

37)Pabota ¢ oubmuoTeuHbpiMu koMmoneHTamu B cucteMax PCAD u Altium Designer. O6riue
CBEJICHUS, TTOPSIIOK paObOTHI.

38) Crpykrypa onucanus KoHCTpyKTHBa B cucteMax PCAD u Altium Designer.

39) ABroMarrueckas npoueaypa pasmeritenus B cucremax PCAD u Altium Designer.

40) ITporienypbl pa3sMeLICHUs U YIYYIICHHs pa3MeleHns: komrnoneHToB Ha [1I1.

41) PyuyHast ¥ MHTEpPAKTHBHAS TPACCUPOBKa coenuHeHnii B cuctemax PCAD u Altium
Designer.

42) ABTomMarruecKas mporeaypa TpaccupoBku B cuctemax PCAD u Altium Designer.
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3.6 TeMbl KOHTPOJIBLHBIX PadoT

Konrponbnas padora Nel. Beinmosinenue yeprexeit komnonentos POC

Pa3padorka 3;1eMeHTHO# 0a3bl

1. B cpene Altium Designer pa3pabotars YI'O u Tomonoru4eckoe mocagouHoe MecTo st
konneHcaropa K73-17 2.2mMk® 63B (5%) 0X0.461.104 TY. BxiatouuTts pa3paboTKy B cOCTaB OUOINOTEKH
«YueOHast OUOIMOTEKAY.

2. B cpene Altium Designer pa3pabotats 4 cekiuu YI'O U TOMONIOTHYECKOE MOCAT0YHOE MECTO
st mukpocxeMbl KS11TTY?2 6K0.348.149 TY. Britounts pa3paboTKy B cOCTaB OMOIMOTEKH «YdeOHas
OubIHOTEKAY.

3. B cpene Altium Designer pazpadorare YI'O 1 TONOJIOTrHYECKOE TIOCAT0YHOE MECTO TS
unayktuBHocTH EC24-150K (www.platan.ru/pdf/ec148.pdf). BkiatounTs pa3paboTky B cocTaB
ounbroTekn «YueOHass OMOIMOTEKaY.

4. B cpene Altium Designer pa3padorars YI'O u TOmoiorn4eckoe mnocajaouHoe MeCTo JIst
pesuctopa C2-33 0.125Bt1 1% QC400101.SU0005-89. BrirouuTh pa3padoTKy B COCTaB OMOINOTEKH
«YuebHast OubIMOTEKAY.

5. B cpene Altium Designer paspaborars YI'O 1 Tommosornaeckoe mocagoqHoe MeCTo st JUO/AA
MBRS120T3 (www.onsemi.com/pub/Collateral MBRS120T3-D.pdf). Bxirounts pa3paboTky B cOCTaB
ounbmoTexn «YueOHas OMOIMOTEKaY.

6. B cpene Altium Designer paspadorars YI'O u TOmosoruueckoe nocajgoqHoe MecTo JJis
kiemMHuka X977T10 (www.chipindustry.ru/library/DOC000054719.pdf). Bkintounts pazpaboTky B
coctaB OUOIMOTEKH «YueOHas OubIuoTeKa.

7. B cpene Altium Designer pa3padotars YI'O u Tonosornueckoe nocaaouHoe MecTo s
mTeipeBoro pazséma PLS-02 (www.platan.ru/pdf/ec278.pdf). BkmtounTs pazpaboTky B cocTas
O6ubroTexu «YueOHas OMOIOTEKa.

8. B cpene Altium Designer pazpadorars YI'O u TOIosoruueckoe nocajgoqHoe MecTo Jis
pazbéma nutanust PWL-02M (www.platan.ru/pdf/ec275.pdf). Bxmtounts pa3paboTky B cocTaB
oubnoTexu «YueOHas OUOIMOTEKaY.

9. B cpene Altium Designer pa3padorars YI'O u Tomosornueckoe mocaaouHoe MeCTo JIJIsl YUTI-
pesuctopa RC 0805 103 J (www.eximer.net/products/electron/passive element/rezistors/chip/
import/import _1584.html?Page=1). BkitounTs pa3paboTky B cocTaB Oubnnoreku «YuebHas
OubIHOTEKAY.

10. B cpene SolidWorks pazpaborars TpéxmepHyto Mmonenb koHaeHcaropa K73-17 2.2mx®d 63B
(5%) 0X0.461.104 TYV. Pazpaborky nonkiatounts kak PCB3D mozens k coorBercTBytomemy YI'O.

11. B cpene SolidWorks pa3paborars TpéxmepHyto Mmoaens Mmukpocxemsl K133JIA6 6K0.348.086-
01 TVY. Pa3pabotky noakmounts kak PCB3D monens k coorBercTBytomemy YI'O.

12. B cpene SolidWorks pazpabotars Tpéxmepryto Moaenb nHaykTuBHOCTH EC24-150K
(www.platan.ru/pdf/ec148.pdf). Pa3pabotky noaxmounts kak PCB3D Mozenb K COOTBETCTBYIOIIEMY
YTO.

13. B cpene SolidWorks pa3zpaborars TpéxmepHyto moaenb quoga MBRS120T3
(www.onsemi.com/pub/Collateral/MBRS120T3-D.pdf). Pazpaborky moakarouuts kak PCB3D momens k
cootBeTcTBYtOIEMY YI'O.

14. B cpene SolidWorks pazpaborars TpéxmepHyto Mozelnb pazbéMa nmutanuss PWL-02M
(www.platan.ru/pdf/ec275.pdf). Pazpaborky nmonximrounts kak PCB3D mMonens k COOTBETCTBYIOIIEMY
YTO.

15. B cpene SolidWorks pa3zpabotars TpéxMepHyto Moeis yut-pesuctopa RC 0805 103 J
(www.eximer.net/products/electron/passive_element/rezistors/chip/import/import_1584.html?Page=1).
Pazpabotky nogximrounts kak PCB3D mozens k coorBeTcTByromemy YI'O.

KonTpoabHas padora Ne2. Obecneyenue KayecTBa, HAAEKHOCTH U onTumu3anusa PIC

1. «l'opstuas CBSA3b» MEKIY OTIACIBHBIMHU YaCTSIMHU MPOEKTA. 3arpy3uTh MPOESKT, BXOASIINHN B
komrutekT mpumepos Altium Designer: X:\Program Files\Altium Designer 6\Examples\References
Designs\Ethernet Nanoboard Add-On\. OTkpsITh J1Ba JOKyMEHTa, BXOJSIIUE B IPOCKT:

- phy.schdoc — anekrpuueckas cxema;

- phy.pcbdoc — neuarnas miara.

a) HaiiTu B anekTpuueckoil cxeme kouaencarop C5 (Edit/Find Text). Ucnonb3ysa nmoouepénuo Tpu
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KOMaH/IbI TepeKpECTHBIX cchuToK (komaH bl Tools/Select PCB Components; Tools/Cross Select Mode;
Tools/Cross Probe), oOHapyXuTh TpeMsi pa3HBIMH CITIOCOOAMH MECTOIONIOXKEeHUE KoHaeHcaTtopa C5 Ha
ME€YaTHOM TIaTe.

0) Haiitu Ha neuarHoii rutare konaeHcarop C4 (manens PCB). Mcnonb3ys moouepénHo nBe
KOMaH/Ibl IepekpEcTHBIX cchlIoK (koMaH bl Tools/Cross Select Mode; Tools/Cross Probe), Bkinanka ECO
Generation. Beixmrounts ommmto Push Component Designator Changes to Annotation File. O6parnas
cunxponuzanus. Komanga Design/Update Schematic. Knonka Execute Changes. Yoeautbcst, uto Ha
AIIEKTPUUECKOMN cXeMe MO3UIMOHHOe 0003HaueHne Mukpocxemsl Ul nsmenunocs Ha DD1.

2. CUHXpOHU3AIMS JIEKTPUUECKON CXEMBI M edaTHOM rmiaThl. CKOMUPOBATh B CBOIO Pabouyro
nanky npoekt X:\Program Files\Altium Designer 6\Examples\References Designs\Ethernet Nanoboard
Add-On\. KoniupoBauue TpeOyercsi, 4TOO0bI CITy4aliHO HE IOBPEAUTh UCXOAHBIC (Gaiisibl. 3arpy3UTh MPOCKT
PHY.PrjPCB. OTKpbITh ABa JOKYMEHTA, BXOASIIUE B IPOEKT:

- phy.schdoc — snexTpudeckas cxema;

- phy.pcbdoc — neuarnas miara.

a) TpsiMasi CHHXPOHHU3AITHs.

Ha snexrpuueckoii cxeme HailTH U ygaiuTh koHeHcarop C3. YCTaHOBUTH MOPSAIOK CIEJOBAHUS
MO3UIIMOHHBIX 0003Ha4YeHnit DPU «cBepxy BHM3, ciieBa HanpaBo». Komanga Tools/Annotate Schematic.
Order of Processing = Down Then Across. [IpuHyInTeIbHO pacCTaBUTh MO3UIIMOHHBIE 0003HAYCHUS 110
HoBomy mipaBuiny. Komanma Tools/Force All Schematic. [Ipsimast cuaxponuzanus. Komanaga
Design/Update PCB. Knonka Execute Changes. Yoenutbcs, 4To Ha 1e4aTHOH Ij1aTe Mpon301uInd
M3MEeHeHus: ynanéH kongeHcarop C3; mo-HOBOMY paccTaBlI€HbI TO3ULMOHHBIE 0003HAYCHHUSI.
[Muxnmuyeckoe npumenenue komanas! Edit/Undo; Edit/Redo.

0) oOpaTHast CHHXpOHH3AIIUS.

Ha neuarnoit miate Halitu Mmukpocxemy Ul. IIpucBonTs MUKpOCXeME HOBOE MO3ULIMOHHOE
o6o3nauenue DD1. COpocuTh ONIKIO BHECCHUS U3MEHEHHI uepe3 Annotation-daiin. Komanma Pro-
ject/Project Options. Bximagka ECO Generation. Beikirounts onmuto Push Component Designator
Changes to Annotation File. O6parnas cunxponmsanus. Komanga Design/Update Schematic. Kaomnka
Execute Changes. YoeauTbcs, 4T0 Ha AIEKTPUICCKON CXEME TO3UIIMOHHOE 0003HAYeHNE MUKPOCXEMBI
U1 uzmenuniocs Ha DDI.

3. Ha3znaueHue nocaiouHbIX MeCT 31eMeHTaM. CKonupoBaTh B CBOIO pabOUyro MAaIKy IpOeKT
X:\Program Files\Altium Designer 6\Examples\References Designs\Videomultiplexer\. Konmuposanue
TpeOyeTcs, YTOOBI CITy4aifHO He MOBPEAUTH UCXOAHBIC (hailiibl. 3arpy3UTh IPOEKT
PCB_VideoMux.PrjPCB. OTKpbITh TpH JOKYMEHTA, BXOSIIUE B IPOCKT:

- PCB_DecoderA.schdoc — anekTpudeckas cxema KaHaja A;

- PCB_DecoderA.schdoc — snekTpruyeckas cxema Kanaja B;

- VideoMuxBoard.pchdoc — neuarnast rara.

Tpebyercs 3aMeHHUTH ToToNoruyeckoe nocagounoe Mmecto QC49/SMD muist 1Byx KBapIeBBIX
pe3onaropoB X1 u X2 Ha Tononorudeckoe nocagounoe mecto MCCTD. Kapuessie pezonaropsl X1 u
X2 HaxomsaTcs B ANEKTPUUYECKUX cXeMax kaHana A u kanana B, coorBerctBenHo. Tonmonoruueckue
MOCAJ0YHBIC MECTa HAXOMATCS B MOIKITIOYEHHOM K mpoekTy oubmmoreke PCB_Footprints.PcbLib.

B penakTope neyarHbIX IJIaT yIAJdMTh BCe mevaTHbie npoBoguukd. Komanma Tools/Un-Route/All.
Vhanute Bce noiurous! (3xpanueie ciion). Komanma Tools/Polygon Pours/Shelve 86 Polygons. Haiitu u
BBIJICIUTH TOIOJIOTHYECKOE 1TOCA0UHOE MECTO KBapleBoro pe3oHaropa X1. lllenuok npaBoii KinaBuiiei
MbIH, BeIOOp myHKkTa Find Similar Objects. B nuamoroBom okue B ctpoke Footprint BEIOpaTs Same.
Knomnka Apply. Yoenutscs B npasuibHOCTH BeIOOpa. Knonka OK. B manenu PCB Inspector B cTpoke
Footprint «Bpy4Hy0» Hanmucarh Ha3BaHHWE HOBOTO TOIMOJIOrHYecKoro nmocaaounoro mecra MCCTD, nocne
4yero HaxkaTb Ha Enter. 3akpbITh naHesnb. CHITH BbIACICHUE.

C nmomompro koMaH bl Tools/Cross Select Mode npoBepuTh B3auMHOE COOTBETCTBHE KBAPIIEBIX
PE30HATOPOB HA CXEME U Ha IUIaTe.

4. IIpocMOTp 1 OOHOBIICHHE CBSI3€H MEXKTy SJIEMEHTAMU CXEMbI U TIe4aTHOM 1u1aThl. CKOMMPOBATh
B CBOIO pabouyro manky npoekt X:\Program Files\Altium Designer 6\Examples\Signal
Integrity\Differential Pair\. KomupoBanue TpebyeTcs, 4ToObI CIIydaitHO HE MOBPEAUTH HCXOIHBIE (hailiIbl.
3arpys3utb npoekT DifferentialPair.PrjPCB. OTKpbITh 1Ba JOKyMEHTA, BXOJSAIINE B IIPOEKT:

- DifferentialPair.schdoc — anekTpuueckas cxema;
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- DifferentialPair.pcbdoc — neyarnas mnara.

TpeOyeTcst 3ameHuTh ABa pe3uctopa R3 u R7 Ha aBa xoHaeHncaropa éMkocteio 100 nd. YenmoBHbIe
rpaduyeckre 0003HaUeHUsI KOHJEHCATOPOB U UX TOIOJOTHYECKUE TIOCAI0UYHbIE MECTa HAXOATCS B
cranmaptHoi 6ubnmuoreke Miscellaneous Devices.IntLib.

B penakrope cxem HaiiTi u ynanuTh aBa pe3uctopa R3 u R7. B manenu Libraries mogkmounTs
oubmmorexy X:\Altium Designer\Library\Miscellaneous Devices.IntLib. B yka3anHoii 6ubiarorexe HaiiTh
koHJieHcaTop Cap Semi ¥ pa3MeCTUTh JIBa HK3EMILIsIpa Ha MecTe ObIBIIMX PE3UCTOPOB. YKa3arh
no3uimonnbie 0603HayeHus C1 u C2. [loncoennHUTh KOHTAKThl KOHEHCATOPOB K IByM
TOPU30HTAJIbHBIM ITPOBOTHUKAM.

B penakTope neyaTHbIX MJaT HAWTH U yIATUTh TOMOJIOTMYECKUE MTOCAT0UYHBIE MECTa PE3UCTOPOB
R3 u R7. C nomouipto komanasl Place/Component naiitu B 6ubiarorexe Miscellaneous Devices.IntLib
ToroJyoruueckoe nocanouHoe mecro C1206 st konAeHcaTopa. YKas3arh no3uimonHoe o0o3Hadenue Cl.
PasmecTuth ABa 3K3eMIUISIpa TOMOJOTUYECKOTO IOCAI0YHOTO MeCTa KOHIEHCATOpa COMIaCHO PUCYHKA,
MPUBENEHHOTO HUKE.

C nmomompro koMaH bl Project/Component Links BeimomHuTs B3auMocBsa3b YI'O 1 1mocamodHbIx
MecCT. BbIIeUTh B JIEBOM U CpEIHEM CIHMCKE MO3ULIUMOHHBIE 0003HaueHust C1 1 Ha)kaTh Ha KHOTKY > JJIst
MepeMeIleHus B IPaBbli CIIMCOK. AHAJIOIMYHO CIPYNIUPOBATh NO3UIIMOHHBIE 0003HadeHust C2. Knomnka
Perform Update. B penakrope cxem BBINOTHHUTH MpsiMyto cuHXxpoHu3aimto Design/Update. B nuanoroom
OKHe HaxkaTh Ha kKHONKY Execute Changes. Ecnu B peakTope ne4arHbIX IUIaT MO-MPEeKHEMY OCTaI0Ch
3eJIEHOE BBIICIICHUE, TO clIeAyeT pa3BepHyTh Ha 180[] Tononornyeckue nocaiouHble MecTa
KOHJIEHCATOPOB.

C momoripio komauabl Tools/Cross Select Mode mpoBepuTth B3aMHOE COOTBETCTBHE
KOHJIEHCATOPOB Ha CXEME M Ha IuIaTe.

5. Dnementsl kommyTtanuu. B cpene SolidWorks paspaborars cemeiicTBO TpEXMEPHBIX Moaenel
koMmyTaroHHbIX jernecTtkoB (TOCT 16840-78). CemelicTBO JI€MeCTKOB BHITOJHUTH KaK
koHpurypupyemyro neranb SolidWorks ¢ ncronszoBanuem Ta0nuibl mapameTpoB. BHemHu BU
JIENIECTKA U ONpeeIIolIie TeOMeTPUIECKUe pa3Mephl MpeICTaBIeHbl Ha pucyHke. PazpaboTky
nonkiounth kKak PCB3D moznens k coorBercTBytomemy YI'O.

6. OcoOEeHHOCTH TOIOIOTUYECKUX MMPOEKTOB C UCIOIH30BAHHMEM MHOTOBBIBOAHBIX IJIAHAPHBIX
OPN.

s cripaBku. Fanout (haHayT) — KOPOTKUI OTPE30K MPOBOJHUKA C MEPEXOJHBIM OTBEPCTHEM Ha
KOHIIE, IPEJHA3HAUEHHBIN /ISl YIIPOILEHUSI aBTOMaTUYECKOM TPAaCCUPOBKU KOMIIOHEHTOB C IJIaHAPHBIMU
BbIBOJIaMU. AHAJIOTHYEeH TepMHUHY stringer (cTpunrep). OObIYHO MporpaMmma aBTOMaTHYECKOM
TPACCUPOBKH CaMOCTOSTEIIbHO T€HEPUPYET CTPUHIEPHI JUIsl BCEX IJIAHAPHBIX KOHTAKTHBIX IUIOIIA/I0K Ha
HayaJbHBIX Talax TPACCUPOBKH, a MOCTIE €€ 3aBepUICHHs yIaIsSIeT JUIIHNE TIePEeXOIHbIe OTBEPCTHSI.

CkomnrpoBath B cBoto pabouyto nanky npoekt X:\Program Files\Altium Designer
6\Examples\PCB Auto-Routing\. Kouposanue TpeOyeTcsi, 4T00bI CIy4aiiHO HE TIOBPEAUTH UCXOIHBIC
¢aitner. 3arpy3uts npoekt PCB Auto-Routing. PrjPCB. OTKpBITh JOKYMEHT, BXOASIIUI B TPOEKT
BOARD 3.PcbDoc. 3ameTnM, 9TO Ha TIEYaTHOM TUTaTe BCE MUKPOCXEMBI C INTAHAPHBIMH BBIBOJAMHU.

Tpebyercs co3aarh CTPUHIEPHI B PyYHOM U B aBTOMAaTUYECKOM PEKUME, a 3aT€M IIPOBECTU
TPACCUPOBKY M€YaTHOM IJIaThI.

HaiiTi 1 BBLAEINTE MUKPOCXEMY C MO3MIMOHHBIM 0003HaueHneM U4. Illendok npaBoii KiaBuuieu
MBILIH U BBIOOP B KOHTEKCTHOM MeHI0 Component Actions/Fanout Component. B iuanoroBom okue
Fanout Options ocTaBuTh Bce onmuu 0e3 n3meHnenus. MccneaoBars moy4eHHBIA PE3yIbTaT.

C nomoursio komanas! Design/Rules n3ameHuTs npaBuia NpoOeKTUPOBAHUS B OTHOLICHUU
TeHepaly CTpUHrepoB. B nmepeBe nmpoektupoBanus ciieBa BeIOparh Routing, 3arem Fanout Control, 3arem
Fanout Default. B npaBoii yactu nuanoroBoro okHa B rpymnie Fanout Options H3MeHUTh HACTPOUKHU:

Fanout Style = Inline Rows;

Fanout Direction = In Only.

Knomnka Apply, 3arem kHomka OK.

Haiitu u BBLAETUTE MUKPOCXEMY C MO3UIUMOHHBIM 0003HaueHneM U10. 3 KOHTEKCTHOTO MEHIO
npumeHuTh komanay Component Actions/Fanout Component. HccienoBaTs moiaydeHHBIN pe3yibTar,
CPaBHUTBH C IPEABIAYIIEH MUKPOCXEMOMU.

CHoBa U3MEHUTH MPaBUIIa MPOCKTUPOBAHKS B OTHOLICHUH FeHEepalluu CTPUHTepoB. B rpymme
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Fanout Options ycTaHOBHTB:

- Fanout Style = Staggered Rows;

- Fanout Direction = Out Only.

Haiitu u BBLAETUTE MUKPOCXEMY C TO3UIUOHHBIM 0003HaueHneM U94. V13 KOHTEKCTHOTO MEHIO
npumeHuTh komanay Component Actions/Fanout Component. HccienoBats moaydeHHBIN Pe3yibTaT,
CPaBHHUTD C MPEIBITYITUMU MHUKPOCXEMaMHU.

AHaJIOrMYHO MOXKHO MCCIIEZ0BaTh Ipyrue KoMOMHalMu HacTpoek B rpymnme Fanout Options u nx
PE3YIBTaTUBHOCTH B OTHOIICHUH T€HEPAIIUN CTPUHTEPOB.

YcTaHOBUTH IEpPBOHAYANIbHBIE HACTPOMKU T'eHepaluy cTpuHrepos B rpymmne Fanout Options:

Fanout Style = Auto;

Fanout Direction = Alternating In and Out;

Direction From Pad = Away From Center;

Via Placement Mode = Centered Between Pads.

C nomomnrsio komanasl Auto Route/Fanout/All BBIOTHUTE aBTOMAaTHYECKYIO T€HEPALIHIO
CTPUHTEPOB JJI BceX ocTaBmuxcs MukpocxeM. C momorpio koMaH el Auto Route/All BeImoaHUTE
aBTOMATHUYECKYIO TPACCUPOBKY MEUATHOM MyaThl (IpoLece ATUTEIbHbIN, 3aHUMAaeT HECKOJIBKO MUHYT).
VY6enuThcs, 4To MOCIIE 3aBEPLICHUS] aBTOMATUUYECKON TPACCUPOBKH HEKOTOPbIE CTPUHTEPHI UCUE3IIH.

7. Pa3pabotka nepenuux nanesneit POC. B cpene SolidWorks Beimonuuts nepeantoro nauens POC,
MPEICTABICHHYIO HUKE B TPEX MpoeKuuid. Marepuall nepeiHeil naHeau — aJlOMUHUEBBIN criaB AMII.
dusnyeckue napameTpsl 3TOro CIjiaBa BHECTU B peakrop MatepuanoB SolidWorks, a 3aTeM Ha3HAYUTh
JUIs pa3pabareiBaeMoi tetaar. MapKupoBaTh HaanucH kpackoit UM, uépnsrnii TY 29-02-859-78,
mpudrom 5 — I[p. 3 TOCT 26.020 — 80. Ciocob Hanecenus Haanwuceit B cpene SolidWorks pazpaborars
CaMOCTOSITEJIBHO.

3.7 Tembl 1200paTOPHBIX PadoT

Bremonnenue ueprexeit komnoneHToB POC B Solid Works (koHTponbHOE 3a1aHue)

Cocrasnenue Texuuueckoro 3aaanus (T3) Ha aBToMaTH3UpOBaHHOE NpoeKTHpoBaHue Os1oka POC

KomnoHnoBka u pa3pabotka o61ero Buaa koHcTpykiuu POC

[Ipoextuposanue nuuesoit nanenu POC B SolidWorks

[Ipoextuposanue Hecymeit koHcTpykuuu POC B SolidWorks

3HaKOMCTBO C CHCTEMOH aBTOMaTH3HPOBAHHOTO MPOCKTUPOBAHMS MEUYATHBIX TIJIAT

Opranuzanus u BegeHue 6ubnuorex PO

Coznanue ycioBHBIX rpadudeckux ooozHauenuit (Y1'O) anexrpopaanosneMeHToB

[IpoexTHpoBaHuE MEKTPUUECKUX CXEM

Heramu B SolidWorks

Co6opku B SolidWorks

Yeprexu B SolidWorks

PucoBanue TpéxmepHbix 3ckn30B B SolidWorks

Maccussl anemenToB B SolidWorks

Hcnonb30BaHNe CTaHAAPTHBIX Kpen&XHbIX KoMIToHeHToB B SolidWorks

Pa3paboTtka moca04HbIX MECT Ha MEYaTHOMU IUIaTe JJI1 MOHTaka KOHCTPYKTHUBHBIX 2JIEMEHTOB

[NoaroroBka komnoHeHToB POC 117151 KypcoBoii paboThI

JlnanoroBoe pasmMeleHHe IEKTPOPaAHOIEMEHTOB Ha MIEYaTHOM I1aTe

Pyunast 1 MHTEpaKTHBHASL TPACCUPOBKHU MPOBOIHUKOB MIEYATHBIX IJIAT

ABTOMaTHuecKas TpacCUPOBKA MPOBOJIHUKOB ME€YATHBIX ILIAT

OO0ecrieuenne KauecTBa, HaaEKHOCTH U orrtuMu3anus POC

N3y4yeHue cpeacTB aBTOMATU3UPOBAHHOTO O(POPMIIEHUSI KOHCTPYKTOPCKO-TEXHOJIOTHYECKOI
JTOKyMEHTAIUN

3.8 Bonpocel n1uepeHINPOBAHHOIO 3a4eTa
1) Ha3zoBute u oxapakTepHu3yiiTe OCHOBHBIE 3TaIlbl IpoekTHpoBanus POC 1o cyiiecTBy
peliaeMbIX 3aj1ad.
2) UYto moHMMAaeTCs MOJ ONTHMAIbHBIM CHHTE30M yCTPOHCTBa?
3) KakoBbI mpenMyIIecTBa KOMITBIOTEPHOTO MOJICITUPOBAHUS?
4) Ha3zoBuTe M 0OXapaKTepU3yHTe JBa MOIX0a K TPOCKTUPOBAHHUIO PATUOIICKTPOHHBIX
YCTPOKCTB.
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5) TlepeunciuTe OCHOBHBIE 3TAIbl MOJACTHPOBAHHSI.

6) aiiTe MOHATHE MaTeMaTUYEeCKON MOJIENIM 00bEeKTa 1 MojieTupoBanus. Kakue THIIbI
MaTeMaTHu4ecKuX ¥ (PU3MIeCcKuX Mojiesieii Bbl 3HaeTe?

7) OxapakTepH3yiTe poJib AITOPUTMHYECKUX MPOLIECCOB B MPOLIECCE MOICITUPOBAHUSL.

8) Kakwue crmocoOsl CTPYKTYpHOTO MOJICIMpOBaHus Bbl 3HaeTe? [IpuBeanute ux
CPaBHUTENBHYIO XapaKTePUCTHKY.

9) Ilpuenute 00IIYIO CXEMY MPOIECCa CTPYKTYPHOTO MPOSKTHPOBAHKSI.

10) Kakue THIBI 33724 PEIIAIOTCS TPU CTPYKTYPHOM MojearpoBanun? [IpuBeanTe mpumepsl.

11) Ui3noxwute CymHOCTh (HYHKIIMOHAILHOTO MOJICITMPOBAHUS U IEPEUUCITUTE OCHOBHBIC
JOMYILIeHNUs IPU PYHKIMOHATIBHOM MOJEIUPOBAHHH.

12) B kakux naketax CAIIP B03MOXHO (pyHKIIMOHAIEHOE MOJIEIUPOBAHUE?

13) Yto moHMMaeTcs O CXeMOTEXHHYECKHM MOJEIIUPOBaHUECM ?

14) CoBOKYITHOCTh KaKUX ypaBHEHHI 00pa3yeT MaTeMaTHUECKYI0 MOJIENIb 00beKTa?

15) [lepeuricante OCHOBHBIE MPOLEAYPHI (POPMUPOBAHUS MAKPOMOJIEIICH.

16) 300pa3ute 0000MEHHYIO TUIIOBYIO CTPYKTYPY MaKpOMOICITH.

17) Pacckaxure o popmax mpeacraBlieHHs MaKpOMO/IEIeH B MPOrpaMMax CXeMOTEXHHYECKOTO
IPOEKTHPOBAHUS.

18) HazoBute 11emu pacuyéra CTaTHIECKUX PEKUMOB.

19) [lepeuricaute 1 0OXapaKTePU3yHTEe OCHOBHBIC METO/IbI MOACTUPOBAHUS CTATHYCCKUX
PEKUMOB.

20) Kakue MeTobl MOJCIIMPOBAHHMS [TOJICH BaM M3BECTHBI?

21)Uro Takoe 1eneBast PyHKIus?

22) IlpuBeauTe IPUMEPHI HEIEBBIX (QYHKIIHI.

23) Uto moHMMaeTcs 1O TapaMeTPUIECKON ONTUMH3AIUCH ?

24) IlpuBeauTe Kiaccu(pHUKALNIO 3324 MAPaMETPUIECKON ONMTUMHU3AIIUH.

3.9 Tembl KypcOBBIX IPOEKTOB (pPadoT)

Ha cepBepe xomnbrorepHoit cetu kadenpsl KUIIP numeercs 6omnee 150 TeM HHANBUAYAIBHBIX
3a/TaHAN JIJIs1 KYpCOBOM paOOTHhI (JIEKTPOHHBIE OMMUCAHUS CXEM AJIEKTPHUCCKUX MpUHIMIHATBHBIX POC),
KOTOPBIE €KETOAHO MONOIHAIOTCA U Monuduimpytotcs. [Ipu BeiOope TeMbl KypcoBOH pabOThI
PEKOMEHAYeTCs] pyKOBOJCTBOBATHCS CIETYIOIINM:

— TeMa KypcoBOH pabOThI 10JIKHA OBITh aKTyaJbHOM, TO €CTh 3aTparuBaTh NPoOIeMbl, BAKHbIC
JUISL IPAKTUYECKOH J1eATEebHOCTH B HACTOSIIIIEE BPEMS;

— He CJIeZlyeT BEIOUpPATh TEMY, CMbICI KOTOPOH CTYIEHTY He OHATEH, WK €CIIU IpeAroaaraemas
TPYAOEMKOCTh €€ paCKpBITUS BbI3bIBAET COMHEHHS B CBOMX CHJIAX;

— cnenyeT u3berars MUPOKUX (OPMYITUPOBOK TEMBI, TaK KaK 3TO MOXET CJ/IeJIaTh 3aBepIICHNE
paboThl HEBO3MOXKHBIM, TIOTOMY YTO BpeMsI Ha €€ BBIIIOJHEHHE U €€ pa3Mephbl OrpaHUYEHBI;

— HY)KHO YOeIUTBCSI, UTO JUISL PACKPBITUS TEMBI pa0OTHI UMEIOTCSI HEOOXOIMMBIE MaTepUabl, s
Yero cjenyeT BhIMOIHUTD MIPeIBAPUTENbHBIN aHATN3 JIUTEPaTyphl U APYTUX UHPOPMALIMOHHBIX
MCTOYHHKOB 10 TeME pabOTHI.

4 MeTonnuyeckue MaTepuaJIbl
s obecrniedeHust mporecca oOydeHHsI U pelIeHHs 3a7ad 00y4eHUs HUCIONB3YIOTCS CIEIYIOIINe
MaTepuabl:
— METOAMYECKHE MaTepualibl, OMNPEACAIONUe NPOLEeNypbl OLEHUBAHUS 3HAHUN, YMEHU,
HABBIKOB M (WJIM) OIBITa JCSITEILHOCTH, XapaKTepU3YIOMIMX 3Tanbl (OPMHPOBAHHS KOMIICTECHIIUH,
comtacHo 1. 12 pabodei mporpaMMel.

4.1. OcHOBHas JIMTEpaTypa
1. HudopmanyoHHBIE TEXHOJIOTMH MPOEKTUPOBAHUSA PAJUOIICKTPOHHBIX CpEACTB: yueO.
nocobue mis crya. Beicil. yue. 3aBenenuii / F0.JI. Mypomues, [1.}FO. Mypowmies, U.B. Tiopun u ap. —
M.: Uznarenbckuii neHTp «Akagemusi», 2010. - 384 c. (nanuuue B 6ubnnorexe TYCVYP - § ok3.)
2. Kynapssues, E.M. OcHOBBI aBTOMaTH3UPOBAaHHOTO MPOESKTHPOBAHUS: YUeOHHK I By30B / E.
M. Kynpssues. - M.: Akagemus, 2011. - 304 c. (nannuue B 6u6nuoreke TYCVYP - 10 3k3.)
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3. Pa3paboTka TeXHHUYECKOTO 3aJaHHs U TEXHUYECKHX IMPEUIOKEHHI Ha TipoekTupoBanue POC:
YyebHOEe mocoOue K KypCOBOMY W AWIUIOMHOMY mpoektupoBanuto / Koopun 0. II. - 2016. 83 c.
[DnexTponHsIil pecypce] - Pexum goctyna: https://edu.tusur.ru/publications/6567, cBOOOTHBIN.

4.2. lonoHUTEIbHAS IUTEPATypa

1. WudopmanmoHHble TEXHOJOTUU NPOEKTUPOBAHUS PAJAHOIIEKTPOHHBIX CPEACTB: YueOHOe
moco0ue K KypcoBOMY M TUIUIOMHOMY mpoektupoBanuto / Koopun 1O. I1. - 2016. 74 c. [DnekTpoHHbII
pecype] - Pexxum noctymna: https://edu.tusur.ru/publications/6566, cBOOOTHBIN.

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

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

4. Pazpabotka u odopmieHHEe KOHCTPYKTOPCKOM  JIOKYMEHTallMu  Pagu0dIeKTPOHHOM
armmmaparypsl: CrnpaBounuk / O.T. PomansrueBa, A.K. MBanoBa, A.C. KymuxoB u np.; Ilox pen. D.T.
PomanbrueBoit. — M.; Panuo u cBs3b, 1989. — 448 c. (nanuuue B 6ubnuorexke TYCVYP - 21 »k3.)

5. Paszesur B./l., [loranos }O0.B., Kypymmn A.A. [IpoekrupoBanne CBY ycTpoiicTB ¢ MOMOIIBIO
Microwave Office. — M.: Conon-IIpecc, 2003. - 496 c. (Hanuuune B 6ubanoreke TYCYP - 14 5k3.)

6. OCHOBBI TPOEKTHPOBAHUS DSJICKTPOHHBIX CpencTB: YueOHoe mocobue / KozmoB B. T,
UYepupmmieB A. A., Koopur 1. II. - 2012. 149 c. [DOnekrpoHHblii pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/2783, cBOOOTHBIIA.

4.3. O6s13aTesibHbIE Y4eOHO-MeTOAHYECKHUE MOCOOH s

1. HHdopmanuoHHbIE TEXHOJIOTUU MPOEKTHPOBAHUS PATHONIEKTPOHHBIX CpPEACTB: YueOHOe
mocoOue K KypcoBOMYy U quIuioMHOMY TipoektupoBanuto / Koopun IO. I1. - 2016. - 74 ¢. [DneKTpOHHBIH
pecypce] - Pexxum noctymna: https://edu.tusur.ru/publications/6566, cBOOOTHBIN.

2. ABTOMAaTH3UpPOBAHHOE TPOCKTUPOBAHHE PATUOIIEKTPOHHBIX CPENCTB: MeTonuveckue
yKazaHMs 1o camoctosTenbHoil padore / KoOpun HO. I1. - 2017. 23 c. [DnekTpoHHsbIi pecypc] - Pexxum
nocryma: https://edu.tusur.ru/publications/6621, cBOOOIHBEIA.

3. HVHdopmanmoHHBIE  TEXHOJOTMM  TNPOEKTUPOBAHMS  PATUOIIEKTPOHHBIX  CPEICTB:
Meroamueckre yka3aHus 10 KypcOBOMY M AUIIOMHOMY nipoekTupoBanuto / Koopus 0. I1. - 2012. 140 c.
[OnexTpoHHBIi pecypc] - Pexxum noctymna: https://edu.tusur.ru/publications/2615, cBoOOIHBIN.

4. Altium Designer. SolidWorks. Yacte 1. Pa3paborka nsmemenTHOW 0a3pl: COOpHHK
NPAaKTUYECKUX 3aJaHUM MO MPOEKTUpOBaHUIO nedaTHbIX y310B POC / Osepkun /. B. - 2012. 66 c.
[DnexTpoHHbIii pecype] - Pesxxum noctyna: https://edu.tusur.ru/publications/1556, cBOOOHBEIA.

5. Altium Designer. SolidWorks. Yacte 2. CxemorexHuueckoe mpoekTupoBanue: COOpHHMK
MPAKTUYECKUX 33JaHUN MO MPOEKTHUpoBaHHIO nedarHelx y3i10B POC / Osepkun . B. - 2012. 50 c.
[OnexrponHbIi pecypc] - Pexxum noctymna: https://edu.tusur.ru/publications/1554, cBoOGOHBIN.

6. Altium Designer. SolidWorks. Yacte 3. Tomnomormueckoe mnpoektupoBanue: COOpHHK
NPAaKTUYECKUX 3aJaHUM MO MPOEKTHUPOBaHUIO nedaTHbIX y310B POC / Ozepkun [[. B. - 2012. 95 c.
[DnexTponHbIii pecype] - Pexum goctyna: https://edu.tusur.ru/publications/1558, cBO6OAHBIN.

7. 3HAaKOMCTBO C CHCTEMOM aBTOMATH3UPOBAHHOIO MpOEKTUpoBaHMA mnedarHbix Iuiar P-CAD:
MeTtoauveckue ykasaHus K JraboparopHod pabore mo nucumiuinHe «HGOpMaroOHHbIE TEXHOIOTHUHU
npoektupoBanus POC» / Kobpun HO. II. - 2012. 28 c. [DnekrpoHHbIi pecypc] - Pexxum pocrtyma:
https://edu.tusur.ru/publications/2614, cBOOOTHBIN.

8. Opranmzanus u BegeHue Oubmmorex paanosnemMenToB B P-CAD: Meroauyeckue yka3zaHusi K
nabopatopHoil pabore mo guctuiuimHe «MHGOpPMAaIMOHHBIE TEXHOJIOTHU MpoekTupoBanus POCy» /
Ko6pun 1O. II. - 2012. 31 c. [OnekrpoHHsiii pecypc] - Pexum  gocryna:
https://edu.tusur.ru/publications/2612, cBOOOAHBI.

9. Co3nanue ycioBHBIX rpaduueckux o0o3HaueHuil paguoiemenToB B P-CAD: Meronuueckue
yKa3aHus K jgaboparopHoil pabdore mo nucuuiuivHe «MHGOpMalMOHHBIE TEXHOIOIMHM HMPOEKTUPOBAHUS
POC» / Kobpun 0. IL. - 2012. 60 c. [DnekrpoHHbli pecypc] - Pexum pocryma:
https://edu.tusur.ru/publications/2611, cBOOOIHBIIA.

10. Pa3paboTka mocaJo4HbIX MECT JJIi MOHTa)Ka KOHCTPYKTUBHBIX 2JIEMEHTOB Ha ME€YaTHOH Ij1are
B P-CAD: Metoanueckue ykazaHusi K JiaboparopHod pabore mo aucuumuimae «HHbopmarmoHHbie
texHonoruu npoektuposanust POCy» / Koopun 0. I1. - 2012. 83 c. [Onekrponnsiii pecypc] - Pexum
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nocryma: https://edu.tusur.ru/publications/2610, cBOOOIHBEIIA.

11. dopmupoBanne KomrnoHeHToB POC ¢ momomipio aucnerdepa ombmuorexk P-CAD Library
Executive: Metonnueckue ykazaHusi K JiabopaTopHoi pabore mno aucuuiuinHe «HdopmannoHHbie
texHonoruu npoektuposanust POCy» / Kobpun 0. I1. - 2012. 35 c. [OnekrponHsblil pecypc] - Pexum
noctyna: https://edu.tusur.ru/publications/2609, cBOOGOTHBIIA.

12. Co3nanue onekTpuueckux cxem rpaduueckum penakropom P-CAD  Schematic:
MeTtoauveckue ykasaHusi K JiaboparopHoi pabore mo aucuuruinae «HHbopMmarmoHHble TEXHOJIOTHUU
npoektupoBanuss POCy» / Kobpun 0. II. - 2012. 46 c. [DnexTpoHHbIi pecypc] - Pexxum nocrtyma:
https://edu.tusur.ru/publications/2608, cBOOOTHBIA.

13. JluanoroBoe pa3meleHue 3iekTpopannodineMeHToB B P-CAD: Meroauueckue ykazaHusi K
nabopatopHoii pabore mo gucturuimHe «MHGOPMAIMOHHBIE TEXHOJIOTHU TMpoekTupoBanus POCy» /
Ko6pun 1O. II. - 2012. 48 c. [OnekrpoHHsii pecypc] - Pexum  gocryma:
https://edu.tusur.ru/publications/2607, cBOOOTHBIIA.

14. Pyynas ¥ UWHTEpaKTHBHas TPacCUPOBKM TPOBOIHUKOB rmevartHbix mar B P-CAD:
MeTtoauveckne ykasaHus K JraboparopHod pabore mo nuctmmuinHe «HGOpMaMOHHbIE TEXHOIOTHUHU
npoektupoBanus POC» / Kobpun HO. II. - 2012. 51 c. [DnekrpoHHbIii pecypc| - Pexxum pocrtyma:
https://edu.tusur.ru/publications/2606, cBOOOTHBIIA.

15. ABToMaTrmueckas TpacCHpPOBKa MPOBOAHHUKOB TmedaTHbIXx 1aT B P-CAD: Meronuueckue
yKa3zaHus K jgaboparopHoil pabore mo aucuurvinHe «HpopMaoHHbIE TEXHOJIOTHH MPOESKTHUPOBAHUS
POC» / Kobpun O. II. - 2012. 36 c. [DnekrpoHHbli pecypc] - Pexum pocryma:
https://edu.tusur.ru/publications/2605, cBoGOgHBIiA.

16. OCHOBBI 3PrOHOMUKH U JAW3aifHA PaTUOIIEKTPOHHBIX CPEICTB OBITOBOTO HAa3HAUCHUS:
VYyebnoe mocobme / KonmakoB A. K. - 2012. 200 c. [DnexrpoHHbld pecypc] - Pexxum poctyma:
https://edu.tusur.ru/publications/1112, cBoGoAHBIIA.

17. Pacder TONIMHBI BIAro3amiMTHBIX MOKPHITHN netaneir POC: Mertoguueckoe mocobdue s
BBINONTHEHH npakTudeckoro 3ausatus / KongakoB A. K. - 2012. 11 c. [Dnexrponnslit pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/1040, cBOOOHBIA.

18. Pacuer coOctBeHHOU 4dYacToThl medarHoro Yy3na POC: Meroanueckoe mocodue s
BBITIOJIHEHUs TIpakTudeckoro 3aHsaTus / KonmakoB A. K. - 2012. 4 c. [DnexrpoHHbIii pecypc] - Pexum
nocryma: https://edu.tusur.ru/publications/1043, cBOOOIHBIA.

19. BeiGbop u pacyer cuctembl amoptm3anuu Onoka POC: Mertogudeckoe mocobue s
BBINOJTHEHH npakTudeckoro 3ausatus / KongakoB A. K. - 2012. 11 c. [Onexrponnslii pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/1045, cBOOOHBIIA.

20. Pacuér TteruioBoro pexuma Omoka POC : Mertoamueckoe mNOCOOME JUIsl BBIMOJHEHUS
npaktuueckoro 3anstus / KommakoB A. K. - 2012. 8 c. [Dnekrponnsliii pecypc] - Pexxum nocryma:
https://edu.tusur.ru/publications/1044, cBOOOTHBIIA.

21. OmpeneneHue MaccorabapuTHBIX IOKazarenei KoHcTpykuuu Omoka POC: Meromuueckoe
mocoOue ISl BRIMOTHEeHHS npakTudeckoro 3ansatus / Kormakos A. K. - 2012. 6 ¢. [DnexTpoHHBIH pecypc]
- Pexxum nmoctyma: https://edu.tusur.ru/publications/1046, cBOOOTHBIH.

22. XymoXKeCTBEHHO — KOHCTPYKTOpCKasi pa3pa0oTKa JHIEBOW MaHETH paJn0dJIeKTPOHHOTO
ycTpoiicTBa: MeToaudeckoe mocoOue 1Mo BBITOMHEHUIO pakTudeckoro 3anatus / Kongakos A. K. - 2009.
19 c. [DnexTpoHHsIii pecypc] - Pexxum gocryma: https://edu.tusur.ru/publications/1175, cBOGOTHBIN.

23. OCHOBBI AU3aiiHa U KOMIO3ULIMU B TeXHUKE: YueOHoe mocodue / Konmgakos A. K. - 2012. 97
c. [DnexrponnsIii pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/1270, cBoGOIHBIIA.

24. Marepuanbl JUIsl pac4eToB cucTembl amoptu3anuu POC: YuebHo-MeToquueckoe nocoodue s
CTYIIEHTOB HampabiieHus «KoHCTpynpoBaHUE M TEXHOJIOTHS JJIEKTPOHHBIX cpeacTB» / UepHbimeB A. A. -
2014. 33 c. [DnexTpoHHbIH pecypc] - Pesxum goctyma: https://edu.tusur.ru/publications/3927, cBoOOOIHBIA.

25. OCHOBBI KOMITBIOTEPHOIO MPOEKTUPOBAHUS U MOJAEIUPOBAHUS PATUOIIEKTPOHHBIX CPEJCTB:
VYuebHo-merognueckoe nocodue / Kpacoko A. C. - 2012. 64 c. [DnexTpoHHsbIi pecype] - Pexum gocryna:
https://edu.tusur.ru/publications/1030, cBOOOAHBIA.

26. OCHOBBI KOMITBIOTEPHOTO MPOCKTHUPOBAHUS U MOJEIHPOBAHUS PATHOIICKTPOHHBIX CPEJICTB :
YueOHO-MeTOAMYECKOe IocoOue Il CTYIEHTOB TpPU BBINOJIHEHWW 3aJaHUN 10 MpakTHKE U
naboparopueiM padoram / Tucnenko B. U. - 2016. 23 c. [DnexTpoHHbIi pecypc] - Pexxum moctyna:
https://edu.tusur.ru/publications/6547, cBOOOAHBIA.
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4.4. Ba3bl JaHHBIX, HH(POPMAIIMOHHO CIPABOYHbIE M MOMCKOBBIE CHCTEMbI

1. https://www.yandex.ru/ - 3to morckoBas nHbOpMaNHOHHas crcTeMa B IHTepHETE ¢ yuéTOM
pYCCKoit MOp(}HOJIOTHH 1 BO3MOKHOCTBIO PETHOHATIBHOTO YTOYHEHUS.

2. https://www.google.ru/ - 3to mepsasi 1o HOMYISIPHOCTH KPYITHEHIIIAs MYJIbTUSI3bITHAS
nmouckoBas cuctema MHTepHeTa, npuHajexamas koprnopaiuu Google Inc., 3anumarorias 6omee 60 %
MHPOBOTO PHIHKA.

3. Hayunas snexrponnas oubnuoreka eLIBRARY.RU — kpynneimmii poccuiickuit
nH(GOPMAIIMOHHBIHN MOPTal B 00IaCTH HAyKH, TEXHOJIOTHH, MEAUIIMHBI 1 00pa30BaHUs, Colep KaIuit
pedepars! u noHbIe TEKCTHI Oosee 18 MiTH HaydHBIX cTaTelt u myonukarmii. URL:
http://elibrary.ru/defaultx.asp? (mocTyn cBOOOIHBII).

4. OnexrponHas oubnmoreka «Jlanp» Pecypc BkitogaeT B ce0st 2JIeKTPOHHBIC BEPCUN KHHT 110
MareMaruke, pU3MKe, THKCHEPHBIM HayKaM, SKOHOMUKE U MEHEIDKMEHTY, IIPaBy U IOPUCTIPYACHIINH.
URL: http://e.lanbook.com/ (mocTym cBOOOTHBIIT).

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

6. "Ilnaran" — 37eKTpOHHBIC KOMIIOHEHTHI U U3MEpHUTENIbHAs TexHuKa. [B UHTepuere] 2016 1.
URL: http://www.platan.ru/ (qoctyn cBOOOIHBII).

7. "IIpomanekTpoHUKa" — MOCTAaBKH 3JEKTPOHHBIX KOMITOHEHTOB. [B UnTepuere] 2016 . URL:

H< 34 60 0 N/

AANO W O

(0]

CornacosaHa Ha noprtane Ne 21173

41



