MUWHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA3OBAHMS POCCUMCKOM ®EJEPAIIIN
®denepaiabHOE TOCYIaPCTBEHHOE OI0)KeTHOE 00pa3oBaTeIbHOE YUpeKIeHHe BbICIIEro 00pa3oBaHus

«TOMCKHU TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCVP)

YTBEPXJAIO
[Ipopexrop o YP
Cenuenko I1.B.
«22» 02 2023 r.

PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
ABTOMATU3NPOBAHHOE ITPOEKTUPOBAHMUE JJIEKTPOHHBIX CPEACTB

YpoBens 00pazoBaHus: BbIclee 00pa3oBaHue - DaKajgaBpuaT

Hanpasnenne monroroBku / cmenuanbHOCTh: 11.03.03 KoHcTpyupoBaHHe W TeXHOJOTHS
3JIEKTPOHHBIX CpPeJCTB

Hanpasnennocts (npoduis) / cnenuanusanus: [IpoekTupoBaHue W TEXHOJIOTHA 3JEKTPOHHO-
BbIYHCJINTEJBHBIX CPeICTB

dopma 00yueHUS: OUHASA

@axynpreT: Pagnokoncrpykropekuii pakyiabrer (PK®)

Kadenpa: Kadenpa koncTpynpoBanus y3J10B H JeTajieil paguodaekTponHoii annaparypsl (KYP)
Kypc: 4

Cemectp: 7

VY4eOnsiii man aHabopa 2023 roga

O0beM JUCHMIIUHBI U BUAbI yU€OHOU AESITEIbHOCTU

Bunsl yueOHOI qesTeNbHOCTH 7 cemectp Bcero EnnHunel

JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
JlaGopaTopHbie 3aHITHS 54 54 4acoB
Kypcosoii npoekt 18 18 4acoB
CamocrositenpHas padbora 90 90 4acoB
ITonroroBka u caaya SK3aMeHa 36 36 qacoB
OO0mast TpyZ0eMKOCTh 216 216 4acoB
(BKJTIFOUAs MPOMEKYTOUHYIO aTTECTALUIO) 6 6 3.€.

DopMBbI MPOMEKYTOUYHOHN aTTECTALUS Cemectp
DK3aMeH 7
Kypcosoiut npoekt 7

JOKyMeHT MO MMCaH MPOCTON 37IeKTPOHHO MO CHIO
Wudbopmatys o Bragemnblie:

®UO: Cenuenko I1.B.

HomxHocTk: [IpopekTop o YP

Hata mognucanus: 22.02.2023

VHUKaJIbHBIN MPOrpaMMHBbINI KITIOY:
al119608-cdff-4455-b54e-5235117c185c

Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opmupoBanue NpohecCHOHANBHBIX KOMIIETEHIMI, CBS3aHHBIX C HCIOJb30BaHUEM
TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX HABBIKOB BIAJCHUS COBPEMEHHBIMU MH(POPMAIMOHHBIMHU
texHonorusimMu (UT) B o0nacTu aBTOMAaTU3MPOBAHHOTO MPOESKTHPOBAHUS U TEXHOJIOTMH IIPOU3BOJICTBA

POC.
1.2. 3agauy AUCHUILIUHBI

1. o600meHne u yrayOJeHHEe TEOPETUUYECKUX M MPAKTHUYECKUX 3HAHUU B 00JacTH
MH(pOPMAIIMOHHBIX TEXHOJOTHI npoekTupoBanus POC.

2. U3y4Y€HUE TMPUHUIMUIIOB CHUCTEMHOIO MOAXOJa K aBTOMaTu3aluuHu mpoektupoBaHus POC,
MO3BOJISAIOMKX 00ecreunBaTh 3PHEKTUBHOCTh M KAYECTBO MPOEKTUPYEMOM armaparypsbl.

3. ocBOEHHME NPUHIUIOB (GOPMUPOBAHUS MHPOPMALMOHHBIX MOJENEl BIUSHUS BHEIIHUX U
BHYTPECHHHUX JECTAOUIU3UPYIONINX (HaKTOPOB, AercTByonnx Ha POC B TeueHue )KU3HEHHOTO 1HUKJIA, C
L[eJIbI0 apTYMEHTUPOBAHHOTO aBTOMAaTU3UPOBAHHOTO MTPOEKTUPOBAHMS UX KOHCTPYKIIHIA.

4. popMHpOBaHUE y CTYJIECHTOB NPAKTUYECKHX HABHIKOB BEJIECHUS aBTOMAaTHU3UPOBAHHOTO
npoektupoBanusi POC Ha OCHOBE HNPOTrpPEeCCUBHBIX TEXHUYECKUX U MPOTPAMMHBIX CPEICTB C
HCIIOIb30BAaHUEM COBPEMEHHOMN 3JIEMEHTHOW Oa3bl.

5. OBJIaJIcHUE METOJaMHU aBTOMATU3WPOBAHHOW pa3pabOTKH KOHCTPYKTOPCKO-TEXHOJOTHYECKOU
JOKyMeHTauuu ¢ npuMeHenruem ctannaproB ECKJI u npyroii coBpeMEHHOM HOpMaTUBHO-TEXHUYECKOU 1
CIPaBOYHOMN JOKYMEHTAIIUH.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayn).

Yacte Otoka gucrmiing: O0g3aTeIbHas 4acTh.

Monyne quctuminH: Moayns HanpaBieHUs moAroToBku (special hard skills — SHS).

Nunexc qucuumiuael: 51.0.03.08.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
NHauKaTopsl JOCTHKEHUS [Tnanupyembie pe3yabTaThl O0y4eHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-4. Cniocoben
MOHUMATh TPHHIIUAIIBI
paboThI COBPEMEHHBIX
UH(POPMAITMOHHBIX
TEXHOJIOTHI U
MCIIOJIb30BATh UX IS
peIIeHus 33129
pohecCHOHATLHOM
JESITCIIBHOCTH

OIIK-4.1. 3naer npuemsl,
CIocoObI M METOIbI
MIPUMCHCHUS
BBIYHCITUTEILHOW TEXHUKU
IIPH BBITIOJTHEHUH (PYHKIIHH
cOopa, XxpaHeHus, 00padOTKH,
nepeiady ¥ UCTIOJIb30BaHUS
TAHHBIX

3HaeT NpUeMbl, CHOCOOBI U METO/IbI
MIPUMEHEHHUS MPOTPAMMHBIX U alapaTHBIX
CPEJICTB COBPEMEHHBIX HH(POPMAIIMOHHBIX
TXHOJIOTHM, B TOM YHCJIC CUCTEM
aBTOMATU3HPOBAHHOTO MTPOCKTUPOBAHUS TIPH
BEITIOJTHEHUH (PyHKIMU cOOpa, XpaHEHUS,
00paboTKH, Iepe1avn U UCIIOJIb30BAHUS
JIAHHBIX B LIEJIAX KOHCTPYKTOPCKOTO
MIPOCKTUPOBAHUS PATUOIICKTPOHHBIX CPEICTB

OIIK-4.2. Ymeet paboTaTh C
nHpopmarue B r1o0anbHBIX
KOMITBIOTEPHBIX CETSIX

YmMmeer paborats ¢ nHDOpMaIuei B
rJT00ATBHBIX KOMITBIOTEPHBIX CETSIX,
aHAJTM3UPOBATh MOTYYCHHYIO HH(POPMAITUIO 1
UCTIOJIB30BAaTh B IEJISIX PEIICHUS 33124
MIPOCKTHUPOBAHUS PATHONIIEKTPOHHBIX CPEICTB

OIIK-4.3. Bnaneer
MPaKTUYECKUMHU HaBbIKAMU
perieHus 3aaaqy
npodeccuoHaNBHOM
JIeSITCIIbHOCTH C
HCIIOJIb30BaHUEM
UH(GOPMAIIMOHHBIX
TEXHOJIOT Ui

Brnaneet npakTHueCKUMH HaBBIKAMU U
METOJI0JIOTUEN PELEeHUs 3a1a4
KOHCTPYKTOPCKOI'O IPOEKTUPOBAHHUS
PaZMOdIIEKTPOHHBIX CPENICTB C
UCIOJIb30BaHUEM HH(OPMAIIMOHHBIX
TEXHOJIOT Ui, IPUMEHSS OCHOBHBIE METO/IbI
3alUThl HH(pOpMALUU

IMpodeccuonanbHbIe KOMIIETEHIIUH

[TK-1. Cnocoben
CTPOUTH MPOCTEUIITHNE
buzndeckue u
MaTeMaTHYeCKHe
MOJIETIH CXEM,
KOHCTPYKIUN U
TEXHOJOTHYECKHUX
MIPOLIECCOB JIEKTPOHHBIX
CPEJIICTB PA3IMYHOTO
(GYHKIIMOHATILHOTO
Ha3HA4YCHMUsI, a TAaKKe
HCIIOJIb30BaTh
CTaHJapTHbHIE
IIPOrpaMMHBIE CpPEICTBA
UX KOMITBIOTEPHOTO
MOJIETTUPOBAHUS

[IK-1.1. 3HaeT meTOOBI
pacdeTa, MPOSKTUPOBAHUS,
KOHCTPYHPOBaHHUS U
MOJICpHU3AIMN 00BEKTOB
npodecCuoHaIbHON
IEITEIILHOCTH C
HCIIOJIBL30BAHHUEM CHUCTEM
ABTOMAaTHU3UPOBAHHOTO
MIPOCKTUPOBAHUS

3HaeT OCHOBHBIE MMPUHIUIIBI U METOOJIOTHIO
pacuera, MPOEKTUPOBAHUS, KOHCTPYUPOBAHUS
Y MOJIEPHM3AINH PAJHOAJIEKTPOHHBIX CPE/ICTB
C UCTOJIb30BaHUEM COBPEMEHHBIX CUCTEM
aBTOMATHU3UPOBAHHOTO MMPOEKTUPOBAHUS

[1K-1.2. Ymeer BbIOHpAThH
HaKeThl MPUKIATHBIX
pOrpaMM ISl PeLIeHUs
3a1a4 npodeccnoHaIbHOM

YMeeT BbIOMpATh MaKeThl MPUKIIATHBIX
IIPOrpaMM Il pelleHus 3a1a4
KOHCTPYKTOPCKOI'O IPOEKTUPOBAHHUS
PaZiMOdIIEKTPOHHBIX CPENICTB

JESATEIBHOCTH
I1K-1.3. Bnaneer Bitageer coBpeMEHHBIMY IPOIPaMMHBIMH
COBPEMEHHBIMU CpeICTBaMHU MOJECIUPOBAHMSI,
MPOrPaMMHBIMH CPEACTBAMU  |IPOEKTUPOBAHUS U KOHCTPYHPOBAHUS
MO/JICJINPOBAHMUS, PaZMOdIEKTPOHHBIX CPE/ICTB

MMPOCKTUPOBAHHUA U
KOHCTPYHPOBaHUS OOHEKTOB
npodecCuoHAIbHON
JIESITSIIBHOCTH

4. O0beM TUCHUIIMHBI B 324€THBIX eIMHUIAX C YKA3aHHEM KOJIUYECTBA aKaleMUYEeCKUX YaCoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYI0O Pa00Ty 00y4aloluXxcs ¢ npenojgaBarejiemM
M HA CAMOCTOSITEJIbHYIO PadoTy 00y4aromuxcs

OO6mmas TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 6 3aU€THBIX eMHUIL, 216 akaJeMUIecKuX 4acoB.
Pacnpenenenue Tpya10eMKOCTH TUCIUIUIMHEI 0 BHIaM YU4€OHOU JEATEIHPHOCTH MPEJACTaBICHO B
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tabimue 4.1.
Ta6mmma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUJAM YUY€OHOM eI TeIbHOCTH

o Bcero |Cemectpbl
Bunsr yueOHOI nesITeTbHOCTH
4acoB 7 cemecTtp
KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenogaBaresaeM, BCero 90 90
JIeKunoHHbIE 3aHATHS 18 18
JlaGopaTopHblie 3aHATHS 54 54
KypcoBoii npoekT 18 18
CamocrosiTeibHAas padoTa 00y4aomuXcs, B T.4. KOHTAKTHasI 90 90
BHeayMTOpHasi padoTa o0y4yaloluxcs ¢ npenojaaBarteyeM, BCero
Hamnucanue KoHcIIEKTa CaMOIIOATOTOBKHU 16 16
Harnncanue oryera o KypcoBomy IPOEKTY 30 30
[ToaroroBka Kk TECTHPOBAHUIO 16 16
[ToaroToBka k mabopatopHoO padboTe, HATMCAHUE OTYETa 8 8
Hanucanue otueta o nabopaTtopHoii padote 12 12
[ToaroroBKa K yCTHOMY OIPOCY / cOOECEIOBaHHIO 8 8
IToaroroBka u capaya JK3aMeHa 36 36
O0mas Tpya0eMKoCTh (B 4acax) 216 216
Oo6mas TpynoemMkocTh (B 3.e.) 6 6

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IUCIHUIUIMHBI O pa3jenaM (TeMaM) M BUJaM y4eOHOH JesATeIbHOCTH MPHUBEICHA B
tabymue 5.1.

Ta6muma 5.1 — Paznens! (TeMbl) TUCIMILIMHBI M BUABI YI€OHON ACATEIHHOCTH

JIek. Cam. Bcero
JIa6. | Kypc. dopmupyembie
Ha3Banus pa3nesnoB (TeM) JUCIUTUIMHBL | 3aH., pab., | yacos (0e3
pab. | mp. KOMITETCHITNH
q 9 | 9K3aMEHA)
7 cemecTp
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1 BBenenue. OCHOBHEBIE ITIOHATHS 2 - 18 8 28 OIIK-4, IIK-1
2 OCHOBHBIE NPUHIUIIBI U METOJIOJIOTHSI 2 - 8 10 OIIK-4, ITIK-1
MPUMEHEHUs HH(POPMALIMOHHBIX
TEXHOJIOTHI MPU MPOEKTUPOBAHUU
PaZMOdJIEKTPOHHBIX CPE/ICTB
3 NHdopMalmOHHbIE TEXHOJIOTHH Ha 2 4 12 18 OIIK-4, I1IK-1
Pa3IMYHBIX ATanax MpOeKTUPOBAHUS
PaanO3JIEKTPOHHBIX CPEICTB
4 ABTOMaTH3UPOBAHHOE POEKTUPOBAHNE 2 18 12 32 OIIK-4, I1K-1
KOHCTPYKIIUNA U TEXHOJIOTUUECKHUX
IIPOLIECCOB PaJAMOIEKTPOHHBIX CPE/ICTB
5 UadopManimoHHbIE TEXHOJIOTUN 2 24 14 40 OIIK-4, TTK-1
MIPOEKTUPOBAHUS JieTasiel U cOOpOK
KOHCTPYKLHUN PaIuO3JIEKTPOHHBIX CPEJCTB
¢ nomomso CAIIP
6 IIpoekTupoBaHue NEYaTHBIX y3JI0B C 2 8 12 22 OIIK-4, IIK-1
MOMOIIbI0 NH(POPMAITMOHHBIX TEXHOJIOTHIA
7 O0ecneueHNEe KauecTBa, HAAEKHOCTH U 4 - 12 16 OIIK-4, T1K-1
ONTUMU3ALIMS PAJIUOIICKTPOHHBIX CPEICTB
8 OdopmieHne KOHCTPYKTOPCKON 2 - 12 14 OIIK-4, TTK-1
JToKyMeHTanuu ¢ nomoibio CAITP

Uroro 3a cemectp| 18 54 18 90 180

Utoro| 18 | 54 18 90 180

5.2. Conep:xanue pa3iesnoB (TeM) TUCHUNINHBI

Coneprkanne pa3ienoB (TeM) TUCHUTUIAHEI (B T.4. IO JIEKIHUSIM) MPUBEICHO B TabywmIe 5.2.
Tabmuma 5.2 — Coneprkanue pa3ienos (TeM) TUCHUILIMHBI (B T.4. IO JEKIHUSIM)

HazBanus pa3nenos (tem)
JUCHUITIINHBI

Coneprxanue pas3iesioB (Tem)
JIMCUHUILIMHEI (B T.Y. IO JICKIIUSIM)

TpynoemkocTs
(JIEeKIIMOHHBIE
3aHATHUSA), U

®opMupyemsie
KOMIIETCHIIUU

7 cemecTp

1 BBenenune. OCHOBHEIE
MOHSTHUSA

ConeprxaHue U 3a/1a4M Kypca,
PEKOMEHIALMU TI0 ETO
u3yuenuto. Mupopmannonssle

texHonoruu (UT) B npodeccuonanbHoit

JESATEIIBHOCTH HHKEHEPa-
npoektuposiuka POC. Tepmunsl n
MOHATUSA, UCTIOJIb3yeMble ITpu YT
npoextuposanuu POC

OIIK-4, IIK-1

HUroro
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2 OcHoBHbIe puHIMIB U |Opranuzanus npoextuposanus POC ¢ OIIK-4, [1IK-1
METOJ0JIOTHs IPUMEHEHMs |rtomMotbro UT.
UH(POPMAIIMOHHBIX CucreMHBIH 10AX0/1 K TPOEKTUPOBAHUIO
TEXHOJIOTHI IPU P3C ¢ ucnonwszoBanrem
IIPOEKTHPOBAHUU UH(POPMALMOHHBIX TEXHOJIOTHH.
PaguOdJIEKTPOHHBIX Nudpopmanmonnsie CALS—TexHOI0THA
CpEICTB noanepxku POC Ha Bcex aTanmax

KHU3HEHHOTO nukia. Ctaguu pa3paboTKu

KOHCTPYKTOPCKOM JOKYMEHTAIUH [IPU

MPOEKTUPOBaHUU ¢ moMoupo UT

Hroro

3 UndopmannoHHbie Knaccudukanus 3anau OIIK-4, I1K-1

TEXHOJIOTUH Ha Pa3IHYHBIX
JTanax MpOeKTUPOBAHHS
PaInO3ICKTPOHHBIX
Cpe/CTB

POEKTUPOBAHUS, UX (POopMaTH3aLUs.
Maremaruueckue moaenu (MM) POC.
Otansl pa3BUTHUS U KpaTKast
XapaKTEpUCTHKA COBPEMEHHOTO
cocrosinus CAIIP pannosnekTpoHHbIX
CPEICTB,

CUCTEM U KOMIUIEKCOB. KoMIIekcHbIE
UHTEJUICKTYyaJIbHbIE (MHTETPUPOBAHHBIC)
CAIIP. Cneunanusuposannbsie CAIIP
JUISL CO3JJaHMSI CXEM DIIEKTPUUECKHUX
NPUHLUIINAIBHBIX, MOJEITUPOBAHUS UX
paboThI,

IIPOEKTUPOBAHUS NI€YaTHBIX IJIaT,
pasmereHus HuppPOBON AEKTPUIECKON
cxemsl B ycrporctBax [IJIMC.
[lepciekTuBEI pa3BUTHS
aBTOMATU3UPOBAHHOT'O MPOEKTUPOBAHUS

HUroro
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4 ABTOMAaTHU3MPOBAHHOE
IIPOEKTUPOBAHUE
KOHCTPYKUHHN U
TEXHOJIOTMYECKHUX
IIPOLIECCOB
PasvodJIEKTPOHHBIX
CPENCTB

Pons UT B nponecce cozpanus POC.
YPpOBHM NPOECKTUPOBAHUS — CUCTEMHBIN,
(GYHKIMOHATIBHBIH,

KOHCTPYKTOPCKHI, TEXHOJIOTHYECKUM.
Turnossie

IPOEKTHBIE MPOLETYPhI IPU
npoektuposanuu POC.

O0600mEnHas METOANKA
npoektupoBanus POC ¢ npumeHeHueM
UT. UndopmanroHHas MOJEINb MPOEKTa,
6a3pl nanHbIx (B/]), cucremsl
ympaBieHus 6azamu

nauubix (CYB/), pacnpenenéunnie b/1.
CpaBHUTENBHBII 0030p OCHOBHBIX
XapaKTEPUCTHUK Pa3JIMYHbIX TUIIOB
COBPEMEHHBIX TEXHUYECKUX CPEJICTB.
Konuenums

aBTOMATU3MPOBAHHOIO paboyero Mecra
(APM)

npoektupoBmuka POC Ha 6aze I1K.
3aauu ynpaBieHUs U ONTUMHU3ALUY,
METO/Ibl UX PELICHMUS.

OIIK-4, [1IK-1

Htoro

5 NudopmannoHHble
TEXHOJIOTMH
IIPOEKTUPOBAHUS JeTANIEH U
cOOPOK KOHCTPYKLUI
PazvodIIEKTPOHHBIX
cpeacts ¢ nomouisio CAIIP

OCHOBHBIE IPUHIIMIIBI CO3JJAHUS ICKH30B
U TBEPJOTEIbHBIX MOJIENICH AeTamneil u
co6opok POC. Ocobennoctu
MPOEKTUPOBAHUS JTUTHIX, BHITOUCHHBIX
Jeranei

U JleTaneil U3 JMCTOBOro MeTaslia.
Co3nanue uepTexeil aeranei 1 cOOpOK.
MeTtouka mpoOeKTUPOBAHUS
JJIEKTPOHHBIX OJIOKOB C
ucnonszoBanuem CAIIP Solid

Works. IIpoektupoBanue
NEKTPOXKIYTOB. TeroBble

U DJIEKTPOMAarHUTHbBIE pacy€Thl. CBA3H C
npyrumu CATIP. Ocobennoctu
TPEXMEPHOTO MPOESKTUPOBAHUS

y3n0B u aeraneir POC B CAIIP Komnac
u NuBepTop.

OIIK-4, IIK-1

HUroro
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6 [IpoexkTupoBaHnue
MEYATHBIX Y3JI0B C
TIOMOIIIBIO
UH(POPMAIIMOHHBIX
TEXHOJIOTU

Oco0eHHOCTH TPOEKTUPOBAHUS
IIeYaTHBIX y3710B ¢ nomouisro UT.
Bo3MoxHOCTH M 0COOEHHOCTH
uaTepdeiico paznmmaasix CAIIP.
Metoanka MpOeKTUPOBAHUS IEUYATHBIX
y310B B KoMiuiekcHbIX CATIP P-CAD,
Altium Designer, OrCAD, DipTrace u
np. Opranuzanus u BeAcHHE OMOINOTEK
OPD. Co3nanue yCIoBHBIX IpadUuecKux
o0o3Hauenuit DPJ, yctanoBka OPD Ha
NIEYATHBIC IJIATHI U pa3padoTKa
nocagouHbix MecT OPD. Co3nanue
kommnoneHToB POC. Pa3paborka cxem
ANEKTPUYECKUX MPUHIUITHATHHBIX.
Huanorosoe pazmenienue IPD.
Jnanoropas u aBToMaTHu4ecKas
TPAaCCUPOBKA MPOBOAHUKOB NIEUYATHBIX
miat. Cesi3b ¢ npyrumu CAIIP.

OIIK-4, [1IK-1

Htoro

7 ObecrieueHe KauecTBa,
HaJEKHOCTU U
OITHMHU3ALIHS
PaaNO3JEKTPOHHBIX
CpE/CTB

Kommiekc TPUAHA, (moacuctemsl
«ACOHUKA-T») ayis MogenupoBaHus
Ha 1K craunonapHubix u
HECTallMOHAPHBIX TETUIOBBIX MPOIECCOB,
IPOTEKAIOIUX B KOHCTpYKIMsIX POC
(cToeuHbIe KOHCTPYKIUH, OJIOKH

C PETYJIIPHON U HEPETYJISIPHOU
CTPYKTypaMu, eYaTHbIE y3IIbl,
(yHKIIMOHATIEHBIC STYECHKH,
MHUKPOCOOPKH).

Komnnexkc ACOHUKA-K ning
yIpaBiIeHUs HAAEKHOCTBIO U3EIUM HA
paHHUX 3Tanax MPOEKTUPOBAHUS,
M3rOTOBJICHUS], SKCIUTyaTalluu U
YTUIM3aLUUU. Y HUBEpCcaabHas
porpaMMHasi CHCTeMa KOHEUHO-
3neMeHTHOro ananm3a ANSY'S nig
pELICHUS JIMHEHHBIX U HEJTMHEHHBIX
CTallMOHAPHBIX U HECTAIMOHAPHBIX
MPOCTPAHCTBEHHBIX 337]a4 MEXaHUKHU
KOHCTPYKIUH, 3a]1a4

TEIUIONEpeIayy U TETI00OMEHa,
3JEKTPOIMHAMUKHU

OIIK-4, IIK-1

HUroro

8 Odopmnenue
KOHCTPYKTOPCKOH

JIOKYMEHTAIIUU C TIOMOIIIBIO
CAIIP

Oco0eHHOCTH aBTOMATH3UPOBAHHOTO
o opMIIeHUST KOHCTPYKTOPCKOM
noxkymeHTanuu POC B cOOTBETCTBUM C

ECK]I

OIIK-4, IIK-1

Hroro

Hroro 3a cemectp

18

Htoro

18
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5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

He npeayCcMoOTpeHO y‘le6HLIM IIJTaHOM

5.4. JlabopaTopHbIe 3aHATHS

HanmeHnoBanue mabopaTopHbIX paboT MpuBeeHO B Tadmuie 5.4.
Tabmuia 5.4 — HamMmeHoBaHue 1a00paTOPHBIX padboT

Ha3zBanus paznenos (Tem) HaumeHoBanHe 1a60paTopHIX pador TpynoeMkocTs, | Popmupyembie
JTUCIUILTAHBI q KOMITETEHITUH
7 cemecTp
3 UadopmanmoHHbIe Brinonnenue yeprexxeil KOMIOHEHTOB 4 OIIK-4
texHoyioruu Ha pasnmuuHbix |POC B Solid Works (koHTponbHOE
JTamax NpOEKTUPOBAaHUS  |3aJaHHe)
PaZMOdIIEKTPOHHBIX
cpencTs Htoro 4
4 ABTOMaTU3MPOBAHHOE Cocrasnenne TexHnueCcKoro 3agaHus 2 OIIK-4
MPOEKTUPOBAHUE (T3) Ha aBTOMAaTU3UPOBAHHOE
KOHCTPYKLUU U npoekTupoBanue 61oka POC
TCXHOJIOTMICCKUX KommonoBka u pazpaboTka o01ero 2 OIIK-4
OpoLECCOB BHJ1a KOHCTpYKIuu POC
PaZInO3JCKTPOHHBIX [IpoeKkTHpOBaHKE TUIEBOM TAHEIH 2 OIlK-4
CpeAcTs POC B SolidWorks
[IpoekTupoBaHue HeCylIeH 2 OIIK-4
koHcTpykuuu POC B SolidWorks
3HAKOMCTBO C CHCTEMOM 2 OIIK-4
ABTOMATH3UPOBAHHOTO
MIPOEKTUPOBAHUS
MEYATHBIX TUIAT
Opraau3anys 1 BeIecHHe OnOIMOTeK 2 OIIK-4
OPD
Co3nanue yclnoBHBIX rpau4ecKux 2 OIIK-4
ob6oznavenuii (YI'O)
AIIEKTPOPATUOITIEMEHTOB
IIpoexTupoBaHuE IEKTPUUECKUX CXEM 4 OIIK-4
Hroro 18
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5 NudopmannoHHbIe Heramu B SolidWorks 2 OIIK-4
TCXHOJIOTHH Co6opxku B SolidWorks 2 OIIK-4
IIPOCKTHPOBAHHS ﬂeTaJvIeﬁ Yeprexu B SolidWorks 4 OIlK-4
1 C6OPOK KOHCTPYKLINA PucoBanne TpEXMEPHBIX ICKU30B B 2 OIIK-4
PasvodJIEKTPOHHBIX SolidWorks
CC};S%CPTB ¢ HOMOTLRIO Maccussl anemenToB B SolidWorks 2 OIIK-4
Onements! “llo TpaekTopun™ u 2 OIIK-4
“IToBepHyTh” B SolidWorks
Pazpabotka kopmycoB POC u3 2 OIIK-4
mrcroBoro Meraia B SolidWorks
Hcnonb3oBaHue CTaHIapTHBIX 2 OIIK-4
KPENEXHBIX KOMIIOHEHTOB B
SolidWorks
Pa3paboTka mocaJjoyHbIX MECT Ha 4 OIIK-4
NeYaTHOH IIaTe 1 MOHTaa
KOHCTPYKTUBHBIX 2JIEMEHTOB
[TonroroBka komnonentoB POC s 2 OIIK-4
KypCcOBO# pabOThI
Hroro 24
6 IIpoekTupoBanue Jnanorosoe pa3menicHue 4 OIIK-4
IIEYATHBIX y3JI0B C AIIEKTPOPATUOIIEMEHTOB Ha II€YaTHOU
MIOMOUIBIO iare
MH(QOPMALINOHHBIX Py4Has u MHTEpaKTUBHAS TPACCUPOBKH 2 OIIK-4
TCXHOJIOTHH IIPOBOJHUKOB II€YATHBIX IUIAT
ABTOMaTHuYeCKasi TpPACCUPOBKA 2 OIIK-4
IIPOBOJIHUKOB [€YATHBIX IJ1aT
Hroro 8
Uroro 3a cemectp 54
Hroro 54

5.5. KypcoBoii npoekT

ConeprxaHue, TpyJAOEMKOCTh KOHTAKTHOW ayAUTOPHOU pabOThl U (popMuUpyeMble KOMIETEHIUH B

PpaMKax BBIITOJHCHUS KYPCOBOT'O IIPOCKTA MMPECACTABJIICHBI B Ta6J'II/II_Ie 5.5.

Tabnuma 5.5 — ConepkaHue KOHTAKTHOW ayTMTOPHOM pabOThI U €€ TPYJ0EMKOCTh

¢dopmupoBanue

ncyaTHoro

oubmmorexku kommnoHeHTOB CAIIP. [IpoexTupoBanue

y3ia. Bemmonuenne pacuéroB. OdopMiieHne KOHCTPYKTOPCKO-
TEXHOJIOTMYECKON JOKYMEHTAIUH

N N dopmupyemsie
CopepxaHue KOHTAaKTHOM ayUTOPHON pabOThI TpynoeMKkocTs, 4
KOMIETEHIINH
7 cemecTp
[TocranoBka 3ama4un. Beroop aneMeHTHON 0a3bl U OIIK-4

Uroro 3a cemectp

Hroro

[IpumepHas TemMaTHKa KypCOBBIX MPOEKTOB:
1. HcTtoyHuK nuTaHus pa3psaa;
YcTpoiicTBO TOKOBOM 3aIIIMTHI;

2
3. IlynwT ynpaBiaeHUs 3JIE€KTPOIPUBOIOB;
4. PerynsiTop 4acTOTHI AJEKTPOBUTATEIIS;
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[
S 00N

1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Hcrounmk nmutanus cTaOuIn3upOBaHHBIN;
HcTouHuk muTaHus KiIanaHoB;

brok nuTanus 31€KTPOIUKIOB;
N3mepurenb u3nydeHus;

Koppekrop ko3¢ duiinenTa MOIHOCTH;
. I3mepurens MOyl KOMIUIEKCHOTO COTIPOTUBIICHUS 1IeTIei;
JuMupyemMblii UCTOYHUK TUTaHUS J1s1 PUTOCBETUIIHHUKOB;

Pa3pabotka G10ka ynpaBieHUsI MOLIHBIM CBETOIUOAHBIM CBETHIIBHUKOM;
Maket nabopaTtopHoii ycTaHOBKH 110 Kypcy UVYP;
Y CTpolcTBO 11 TEPMOTOKOBBIX HCIIBITAHUNA CBETOAMOIHBIX U3JTYUCHHUI;
NmMmynbcHBIN OJI0OK TUTAHUS YCTPOUCTB;
KonTponnep 0eckomIekTOpHOTO ABUraTeNs;

biok muranus misa ceeToaumaHoM TamMmbl 11 38632;
Pa3zpaboTka MHOTOGYHKIIMOHATBHOTO YeuauTens "Opryc';
KommyTtarop miist MHorokaHanbHbix TDR-u3mepenuii;
Pa3zpaboTka npubOopHOI aHe M MOTOITMKIIA HA AJICKTPOIIPUBO/IE;
biiok ympaBieHust cucteMoil BOIOCHA0KEHUS;
BbecrnipoBogHOE 3apsAIHOE YCTPOIMCTRO;
ABTOMAaTHYECKHUH BBIKITIOUATEh OBITOBOM amnmaparypsl;
VY abTpa3ByKOBOW U3MEPHUTENb OKTAHOBOTO YHCiIa OCH3MHA,;
OxpaHHOe ycTpoicTBO Ha ocHOBe GSM.

5.6. CamocTosiTesibHas padoTa

Bunasl caMmocTosTeNbHOM paboThL, TPYAOEMKOCTh U (POPMUPYEMbIEe KOMIIETEHIIMU IPECTABIICHBI B

tabnure 5.6.
Ta6ymma 5.6. — Buabsl caMOCTOSATEIbHOM pabOThI, TPYJ0EMKOCTh U (POPMHPYEMBIC KOMIIETECHITUN
Bunbr
Ha3zanwus pazngenos . | Tpynoemkocts, | opmMupyemblie
(TeM) AMCHHIHHDI CaMOCTOSITEIIBHON 4 KOMITETEHIIHH ®DopMBI KOHTPOJIS
paboThI
7 cemecTp
1 Beenenue. OcuoBuble |Hamnmcanme 2 OIIK-4, I1K-1 Koncmekt
TTOHSATHS KOHCIIEKTa CaMOTIOITOTOBKHU
CaMOTIOITOTOBKHU
Hanucanue otuera no 4 OIIK-4, ITIK-1 | KypcoBoii mpoexT,
KypPCOBOMY MPOEKTY OtuyeT no
KypCOBOMY
MIPOEKTY
IToaroTroBka k 2 OIIK-4, TIK-1 TectupoBanue
TECTUPOBAHUIO
Uroro 8
2 OcHoBHbIe npuHIUIIBE | Hanucanue 2 OIIK-4, TIIK-1 Koucnekr
1 METOI0JIOTHS KOHCIICKTa CaMOIIOITOTOBKH
MIPUMEHEHUS CaMOIIOITOTOBKH
MH(POPMALOHHBIX Hanmcanue oruera no 4 OIIK-4, I[IK-1 | KypcoBoii npoexT,
TEXHOJIOT UM TIPH KypCOBOMY HPOEKTY Ortuer 110
MIPOCKTUPOBAHUH KYypPCOBOMY
PaINO3JIEKTPOHHBIX TIPOEKTY
CpeacTs [ToaAroToBKa K 2 OIIK-4, TIK-1 TectupoBanue
TECTUPOBAHUIO
Uroro 8
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3 NndopmannoHHbIe Hanucanue 2 OIIK-4, TTK-1 Koncnekr
TEXHOJIOTHH Ha KOHCIICKTa CaMOIIOATOTOBKH
Pa3IUYHBIX dTarmax CaMOIIOATOTOBKH
HPOCKTUPOBaHUA Harnncanue otyera no 4 OIIK-4, ITIK-1 | KypcoBoii mpoekT,
PaltHO3ICKTPOHHBIX KYpCOBOMY IIPOEKTY Ortuer o
CpPCACTB KYpCOBOMY
MIPOEKTY
IToaroTroBka k 2 OIIK-4, TIK-1 TectupoBanue
TECTUPOBAHUIO
[TonroroBka k 2 OIIK-4 JlaboparopHas
nabopaTopHOH pabora
pabote, HanMcaHUE
oTuera
Harnncanue otyera no 2 OIIK-4 Otuer no
nabopaTopHoi paboTe nabopaTopHOH
pabore
Hroro 12
4 AromarusupoBaHHoe | Hanucanue 2 OIIK-4, [1IK-1 Koncnekr
MIPOSKTUPOBAHKE KOHCIICKTa CaMOIIOATOTOBKH
KOHCTPYKIIUU U CaMOIIOATOTOBKH
TCXHOJOTUICCKUX Hanucanue otuera no 4 OIIK-4, ITIK-1 | KypcoBoii mpoekT,
HIponeccoB KYpCOBOMY IIPOEKTY Ortuer o
PaauodIEKTPOHHBIX KYpPCOBOMY
CpEJIICTB MIPOEKTY
Hanwucanue otyera no 2 OIIK-4, T1K-1 Ortuer o
nabopaTopHoii pabote nabopaTopHOi
pabote
IToaroroBka K 2 OIIK-4, IIK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroToBka k 2 OIIK-4 JlabopaTopHas
nabopaTopHOH paborta
paboTe, HaNMCaHUe
oTyeTa
Hroro 12
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5 NudopmannoHHbIe Hanucanue 2 OIIK-4, TTK-1 Koncnekr
TEXHOJIOTHH KOHCIIEKTa CaMOIIOJITOTOBKH
MIPOSKTUPOBAHUS CaMOIIOITOTOBKHU
peraneii u cOopox Hanucanue otuera no 4 OIIK-4, ITIK-1 | KypcoBoii mpoekT,
KOHCTPYKIHH KYpCOBOMY MPOEKTY Ortuer o
PaauodIEKTPOHHBIX KYpPCOBOMY
CpeacCTB C MIOMOIIBIO MPOEKTY
CAIIP Hanucanue otuera mo 2 OIIK-4, I1K-1 OrtueT 1o
nabopatopHoii pabore nabopaTtopHOit
pabote
IToaroroBka K 2 OIIK-4, IIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBska k 2 OIIK-4, T1K-1 YerHbI# onpoc /
yCTHOMY ompocy / cobecenoBanme
co0eceIOBaHUIO
[Toaroroska k 2 OIIK-4 JlaboparopHas
nabopaTopHOi pabota
paboTe, HanMcaHUe
oTyera
Hroro 14
6 IIpoexTupoBanue Hanucanue 2 OIIK-4, ITK-1 Koncnekr
MEYaTHBIX y3JI0B C KOHCIIEKTa CaMOIIOJITOTOBKH
ITOMOIIBIO CaMOIIOJITOTOBKH
MH()OPMAIIMOHHBIX Hanucanue otuera mo 2 OIIK-4, ITIK-1 | KypcoBoii mpoexT,
TEXHOJIOTHi KypPCOBOMY IIPOEKTY OrtueT 1o
KYpPCOBOMY
MIPOEKTY
Hanucanue otyera no 2 OIIK-4, T1K-1 Ortuer o
nabopaTopHoi pabore nabopaTopHOH
pabote
IToaroroBka k 2 OIIK-4, IIK-1 TectupoBanue
TECTUPOBAHUIO
[Toaroroska k 2 OIIK-4, T1K-1 YcTHbI onpoc /
yCTHOMY ompocy / cobeceroBaHNE
cobece10BaHHIO
[ToaroroBka k 2 OIIK-4 JlabopaTopHas
nabopaTopHOM pabora
pabote, HanMcaHUe
oT4eTa
Uroro 12
13
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7 O0ecneucHue Hamnmcanme 2 OIIK-4, I1K-1 Kouncnekr
KauecTBa, HAEKHOCTH |KOHCIIEKTa CaMOIIOATOTOBKH
Y ONTUMU3AIHS CaMOIIOATOTOBKH
PauO3ICKTPOHHBIX Harnncanue otyera no 4 OIIK-4, ITIK-1 | KypcoBoii mpoekT,
CpCACTB KYpCOBOMY MPOEKTY Otuer no
KypCOBOMY
MIPOEKTY
Hanucanue oryera no 2 OIIK-4, TIK-1 OTuyer no
nabopaTopHoii pabote nabopaTopHOi
pabote
IToaroroBka K 2 OIIK-4, IIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBska k 2 OIIK-4, T1K-1 YerHbI# onpoc /
yCTHOMY ompocy / cobecenoBanme
co0eceIOBaHUIO
Htoro 12
8 OdopmieHue Hamnmucanue 2 OIIK-4, ITK-1 Koncnekr
KOHCTPYKTOPCKOU KOHCIICKTa CaMOIIOATOTOBKH
JIOKYMEHTAIUH C CaMOIIOATOTOBKH
nomoripio CAIIP Hanucanue oTdeTa 1o 4 OIIK-4, TTIK-1 | KypcoBoii mpoekT,
KypCOBOMY IPOEKTY Otuer o
KypCOBOMY
MIPOEKTY
Hanucanue oryera no 2 OIIK-4, TIK-1 OTuyer no
nabopaTopHoii pabote nabopaTopHOi
pabote
IToaroroBka K 2 OIIK-4, IIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBska k 2 OIIK-4, T1K-1 YerHsI# onpoc /
yCTHOMY ompocy / cobecenoBanme
co0eceI0OBaHUIO
Htoro 12
Hroro 3a cemectp 90
IToaroroBka u caaua 36 OK3aMeH
HK3aMeHa
Htoro 126

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILIMHBI,
1 BHJIOB Y4eOHOM 1esiTe IbHOCTH

CooTBeTcTBUE KOMIETEHIUH, (GOPMUPYEMBIX NMPU U3YyUYCHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHBI, U BUIOB

3aHSATUH

Bunbl yueOHOI nesTenbHOCTH
dopMupyemsie

Jlek. | JIa6. | Kypc. | Cam. ®opMbI KOHTPOJIS
KOMIIETEHIIUHN

3aH. | pao. p. pao.
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OIIK-4

DK3aMeH

Koncnekr camonoarorosku, KypcoBoii IpoexT,
JlaGoparopHas pabota, OT4ET IO KypCOBOMY
npoekty, OTueT 1o JrabopaTopHoii padoTe,
TectupoBanwue, Y cTHbIN orpoc / cobecenoBanue,

ITK-1

Koncnekr camonoarorosku, KypcoBoil mpoexT,
OTtuer 1o KypcoBoMy MpoekTy, OT4UeT 1no

naboparopHoi pabore, TectupoBanue, Y CTHBIN
ompoc / cobecenoBanue, JK3aMeH

6. PeiiTuHroBasi cucremMa Uisi OLEHKH YCIIeBAEMOCTH 00y4aloIMXCs

6.1. banabHble oneHKH 11t GOPM KOHTPOJISA

BbannbHble onleHkH U1t POpPM KOHTPOJIS IPEICTABICHBI B Ta0uie 6.1.
Tabnuua 6.1 — bambHbIE OLIEHKH

. . MakcumanbHbII
MaxkcuManbHbIN MaxkcuManbHbIN
0asu 3a mepuos Bcero 3a
DopMBbI KOHTPOJIS Oamn Ha 1-yto KT ¢ | ©0am 3a mepuog
mexnay 2KT u Ha CeMecCTp
Hayana cemectpa | mexay KT u 2KT
KOHEI[ cemMecTpa
7 cemecTp
KoncnekT caMommoaroToBKu 4 4 4 12
YcTHBIH orpoc / 5 5 5 15
cobeceoBanue
Jlaboparopnas pabota 5 5 3 13
TectupoBanue 5 5 5 15
Otuer o nabopatopHoit 5 5 5 15
pabote
DK3aMeH 30
Hroro makcumym 3a 24 24 22 100
epuo.I
Hapacratomum utorom 24 48 70 100
bannbHbIe OLIEHKH JUIsl KYpCOBOI'O IPOEKTa MpeicTaBieHbl B Tabuie 6.1.1.
Tabauma 6.1.1 — baibHble OLEHKHU AJIsi KYPCOBOTO MPOEKTa
. . | MakcumanbHbIl OaT
MaxkcumanbHbIA MaxkcumanbHbIA
3a nmepuoa mexnay | Bcero 3a
@®opMbI KOHTPOJIS 6amt Ha 1-y10 KT ¢ 0asut 3a mepuoz
2KT u Ha koHen CEMECTP
Hayana cemectpa | Mexay 1KT u 2KT
cemecTpa
7 cemecTp
YcTHblii onpoc / 20 20 10 50
cobecenoBaHue
OTt4er no KypcoBoMy 10 10 30 50
MIPOCKTY
Htoro makcumym 3a 30 30 40 100
epuos
Hapacratommm urorom 30 60 100 100
6.2. Ilepecuer 02/U10B B OLICHKH 32 TEKYIIMA KOHTPOJIb
[TepecueT 6amIOB B OLIEHKH 32 TEKYIIUI KOHTPOIb MPECTABICH B TabmuIe 6.2.
Ta6ymma 6.2 — Ilepecuer OasIOB B OIEHKH 32 TEKYIIHI KOHTPOJIb
| bannbl Ha naTy TEKyIIero KOHTPOIS Onenka
15
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>90% oT MakcuMasIbHOI cyMMBbI OaioB Ha gaty TK

Ot 70% no 89% ot makcuMabHOM cyMMBI 6aiioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMbl OamioB Ha naty TK

N |W ||

< 60% oT MakcuManbHOI cymMMbl OamioB Ha naty TK

6.3. IlepecueTr cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[IepecueT cymMMbl 6ayioB B TPAJULIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIuIe

6.3.
Tabmuia 6.3 — Ilepecder cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OIICHKY
Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIaHHBIN Onenka (ECTS)
9K3aMeH
5 (oTM4YHO) (3a4TEHO) 90— 100 A (oTIM4HO)
4 (xopor10) (3a4TE€HO) 85 -89 B (ouens xoporio)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (YIOBJIIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpencTBenHo)
2 (HEeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTEIHHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(POPMALIMOHHOE 00ecneyeHUue TUCIHIINHBI
7.1. OcHoBHas1 UTEpaTypa

1. Pa3paboTka TEXHHYECKOTO 3a/laHUsl U TEXHHYECKUX MPEIOKEHHIH Ha poekTrpoBanue POC:
VYuebHoe nocobue k kypcoBomy npoektuposanuto / FO. I1. Ko6pun - 2018. 94 ¢. [DnexTpoHHbIi pecypc]:
— Pexxum noctyna: https://edu.tusur.ru/publications/7902.

2. Cremenko, B.b. P-CAD. TexHonorusi npoeKTUPOBAaHUS NI€UYATHBIX IJIaT: Y4yeOHoe mocodue aiis
By30B / B. b. Cremenko. - CI16.: BXB-IlerepOypr, 2005. - 711 c. 20 5k3.) (Hanuuue B OuOIHOTEKE
TYCVYP - 20 3k3.).

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. OCHOBBI KOMITBIOTEPHBIX TEXHOJOTHI MPOCKTUPOBAHUS PATUOICKTPOHHBIX CPEJICTB: YUeOHOe
nocobue / FO. II. Kob6pur - 2018. 56 c. [DnexTpoHHBIN pecypc]: — Pexum nmoctyma:
https://edu.tusur.ru/publications/7906.

2. Pa3paboTka 1 ohopMIIeHHE KOHCTPYKTOPCKOM TOKYMEHTAIIMY PATUOIIEKTPOHHON armapaTyphl:
Cnpasounuk / D.T. PomansrueBa, A.K. UBanosa, A.C. Kynukos u nap.; [lox pea. 3.T. PomanbraeBoit. —
M.; Pamuo u cBsi3b, 1989. — 448 c. (mHanmuuue B 6ubmmotexke TYCVYP - 21 3k3.).

3. VBapo A.C. P-CAD. IlpoekTupoBaHue 1 KOHCTPYUPOBAHUE DJIEKTPOHHBIX YCTPOUCTB. - M.:
«opstaast muaus-Tenexkom», 2004. - 760 c. (Hanmmuue B 6udmmoreke TYCVYP - 42 7k3.).

7.3. YueOHO-MeTOANYECKHE TOCOOUS
7.3.1. O6s13aTe/IbHBIE YUeOHO-METOAMYECKHE M0CO0ust

1. UHpopManroHHBIE TEXHOJOTUH TMPOCKTUPOBAHUS PATUOIIEKTPOHHBIX CPEICTB: YueOHOE
nmocobue K KypcoBomMy U quruioMHoMy tmipoektupoBanuto / FO. I1. Kobpun - 2016. 74 c. [DneKTpOoHHBIHI
pecypc]: — Pexxum poctyma: https://edu.tusur.ru/publications/6566.

2. ABTOMAaTHM3MPOBAHHOE MPOCKTHPOBAHUE PATHOAIIEKTPOHHBIX CPEACTB: MeToquuecKre yKa3aHus
o camocrosTenbHoi padote / FO. I1. Kobpun - 2017. 23 c. [DnekTpoHHBIN pecypc]: — Pexum nocryma:
https://edu.tusur.ru/publications/6621.

3. Matepuansl uist pacueToB cucTeMbl amopTuzanuu POC: YueOHo-MeTouyeckoe mocooue ams
CTyJIeHTOB HampalieHUs1 «KOHCTpyHpOBaHUE M TEXHOJIOTHS dJIEKTPOHHBIX cpencTB» / A. A. UepHBIIIEB -
2014. 33 c. [DnekTpoHHBIH pecypc]: — Pexum mpoctyma: https://edu.tusur.ru/publications/3927.

7.3.2. YyeOHO-MeTOANUYECKHE MOCOOUS I JINIY
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C OrpaHNM4Y¢HHBIMHA BO3MOKHOCTSHMHU 3/10POBbHA U HHBAJIUA0B

Y4ebHO-MeTOAMUECKIEe MaTepUabl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yYaromuXcst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAaHUYCHUSM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jst i ¢ HapyleHusIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HApYIIeHHsIMU CJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOM (opme.

J1st T ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHBIE CHCTEMbI

1. Tlpu u3yyeHUHn AUCUUILIMHBI PEKOMEHAYETCS 00paiaTbCsd K COBPEMEHHbIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTyi:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE ¥ POrpaMMHoOe of0ecrnedyeHre JUCHUIITIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPpaMMHOe oOecriedeHue IJIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IPOMEKYTOYHOH aTTeCTAllMU UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymbl, 000pyJOBaHHAs JOCKOW U CTaHJAPTHON yueOHOM
Mebenblo. MiMeroTes MynpTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIIAAHbIE TTOCOO0US, 00eCTIeYrBaIOIINe
TEMATUYECKHUE NIUTIOCTPALMHU 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBI.

8.2. MaTepI/IaHbHO-TeXHI/IquKOC n nMporpammHoe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

Jlabopartopus I'TIO / JlaGopaTopust aBTOMaTU3MPOBAHHOT'O ITPOCKTUPOBAHUS: YUCOHAsT ayIUTOPHS
N7 MPOBEICHUS 3aHATUM JEKIMOHHOTO THUIA, yueOHas ayIUTOpHs AJsi NPOBEACHUS 3aHATUH
MPAKTUYECKOTO THUIla, yueOHas ayIUTOpHUs JJIs MPOBEICHUS 3aHATHUM J1abOpaTOpPHOro TUIlla, yuyeOHas
ayJIMTOpHUS JIJIsl IPOBEJICHUS 3aHATHII CEMUHAPCKOTO THIIA, TIOMEIIEHHE JIJIs1 KypCOBOI'O MPOEKTUPOBAHUS
(BBIMOJIHEHUS KYPCOBBIX pabOT), MOMEIIEHUE IJisg MPOBEACHUS T'PYNIOBBIX U MHIMBUAYaJIbHBIX
KOHCYJIbTALUM, MOMEIIeHUE AJIsl IPOBEACHUS TEKYIIEeTO KOHTPOJS M MPOMEXKYTOUYHON aTTecTaluu;
634050, Tomckas obnacts, T. Tomck, Jlenuna npocrekT, 1. 40, 403 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- Mynbstumenuiiaeiii mpoexktop TOSHIBA;

- TeneBuzop-monutop SAMSUNG;

- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmMHoe obecrieueHue:

- 7-Zip;

- Acrobat Reader;

- Altium Designer;

- Google Chrome;

- Microsoft Office;

- Microsoft Windows;

- Mozilla Firefox;

- OpenOffice;

Jlabopartopus I'TIO / JlaGopaTopust aBTOMaTH3MPOBAHHOT'O TPOCKTUPOBAHUS: YUCOHAsT ayIUTOPHS

N7 MPOBEICHUS 3aHATUM JEKIMOHHOTO THUIA, yueOHas ayIUTOpHs AJsi NPOBEACHUS 3aHATUH
MPAKTUYECKOTO THUIla, yueOHas ayIUuTOpHUs JJIs MPOBEICHUS 3aHATHUM J1abOpaTOpPHOro TUIla, yuyeOHas
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ayJIMTOpHUS JIUIsl IPOBEICHUS 3aHATHII CEMUHAPCKOTO THIIA, TIOMEIICHHE /111 KypCOBOI'O MPOEKTUPOBAHUS
(BBIMONIHEHUS KYPCOBBIX pabOT), MOMEIIEHUE IJisg MPOBEACHUS T'PYNIOBBIX U MHIMBUAYaJTbHBIX
KOHCYJIbTAllUM, MOMEIIeHUE AJIsl IPOBEACHUS TEKYIIEeTO KOHTPOJS M MPOMEKYTOUYHON aTTecTaluu;
634050, Tomckas obnacts, T. Tomck, Jlenuna npocrekt, 1. 40, 403 ay.

Onucanue uMeroerocs 000pya0BaHuUs:

- Mynbtumenuiiaeiii npoexktop TOSHIBA;

- TeneBuzop-mouutop SAMSUNG;

- MaruuTHO-MapKepHas J0CKa;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- 7-Zip;

- ANSYS AIM Student;

- Acrobat Reader;

- Advanced Design Studio (ADS);

- Altium Designer;

- Google Chrome;

- MicroCAP;

- Microsoft Office;

- Microsoft Windows;

- Mozilla Firefox;

- OpenOffice;

8.3. MaTepuajibHO-TeXHHYECKOE H IPOrpaMMHoe o0ecredeHne 1 KypcoBOro nNpoeKTa

JlaGopatopus I'TIO / JJabopaTopusi aBTOMaTU3UPOBAHHOTO IPOSKTUPOBAHUS: yueOHas ay TUTOPHS
I TPOBEICHHS 3aHATUN JIEKIMOHHOIO THIA, yueOHas ayJuTOpHS sl MPOBEICHUS 3aHATHH
MPaKTUYECKOr0 THUIA, y4eOHast ayIuTOpHs AJisl MPOBEACHUS 3aHATHI J1abOpaTOpHOro THMa, ydyeOHas
ayIUTOPHS JUIsl IPOBEICHUS 3aHATHI CEeMUHAPCKOIr0 TUIA, TOMEIEHHE JIJIsl KypCOBOTO MPOEKTUPOBAHUS
(BBITTOJTHEHUSI KYPCOBBIX paboT), MOMEHIEHHUE JJISI MPOBEACHUS T'PYNIOBBIX U MHAUBUAYATbHBIX
KOHCYJIbTALlUH, TOMEIIECHHE ISl MIPOBEACHUS TEKYLIEro KOHTPOJS M MPOMEXKYTOYHON aTTeCTalnH;
634050, Tomckast obmacts, r. Tomck, Jlennna npocnexr, 1. 40, 403 ayn.

Omnucanue UMeEIoIerocs 000py0BaHUS:

- Mynsrumenuitnsiii npoekrop TOSHIBA;

- TeneBuzop-mouurop SAMSUNG;

- MarauTHO-MapKepHasi J10CKa;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Mebenw;

- PaGouee mecTo mpemnogaBaTels.

IIporpammHoe obecnieueHue:

- 7-Zip;

- ANSYS AIM Student;

- Acrobat Reader;

- Altium Designer;

- Google Chrome;

- MatLab v7.5;

- MicroCAP;

- Microsoft Office;

- OpenOffice;

8.4. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H MporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocToATENbHONU paboOThl UCIIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacCIOJIOKEHHBIE TI0 apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas obmacts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckas o6macts, r. Tomck, Bepmunauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmnauna ynuna, a. 74, 207 aya.
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Omnwucanue UMEIOIIErocs 000PYI0BaHUS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMITBIOTEPHI MOAKIIOYEHBI K ceTH «HTepHEeT» M 00ecrneunBaloT AOCTYN B JJICKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKO€e o0ecrevyeHne TUCIMTLTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CIelHUaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HH(GOpMalnu B TOCTYIHBIX (popMax, MOOUIBHOM CUCTEMBI IPENoAaBaHuUs
U1 00y4aloUUXCcs C HHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BAHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJECHHBIX O0OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopmaIuu B JOCTYIHBIX opMax, MOOUIBHOM CUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLEHOYHBIX MATEPHUAJIOB JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, peCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbl KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

HagBaiﬁi}i’;ﬁiiii (Tem) q;giﬁ:fggr;;e ®opmbl koHTpOJs | OrnieHounbie MaTepuansl (OM)
1 Beenenue. OcHOBHBIE OIIK-4, I1K-1 Koncnekr [IpumepHBIi nEpeYEHb TEM
MOHSATHUSA CaMOMNOJATOTOBKU | /ISl KOHCIIEKTOB
CaMONOJATOTOBKHU
Oruer 1o [IpuMmepHBIil nepeyeHb
KYPCOBOMY TEMAaTHUK KyPCOBBIX MIPOEKTOB
MIPOCKTY
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuens sK3aMeHAIMOHHBIX

BOITPOCOB
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2 OCHOBHBIE ITPUHIIMIIBI U OIIK-4, IIK-1 Koncniekr [IpuMepHBIii IepeyeHs TeM
METOJI0JIOTHSl IPUMEHEHHUS CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
WH(GOPMAIIMOHHBIX TEXHOJIOTUI CaMOIIOATOTOBKH
HpH NPOCKTUPOBAHUM Ortuer no [IpuMepHBIii TIEpeYeHb
PaAnO3JICKTPOHHBIX CPEICTB KypCOBOMY TEMaTUK KyPCOBBIX MPOEKTOB
MIPOEKTY
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
3 UadopmanmoHHbIe OIIK-4, T1TK-1 Koncnekr [IpuMepHBIil IEpedYeHb TEM
TEXHOJIOTHH Ha Pa3IMYHBIX CaMOTIOATOTOBKH | IJIsl KOHCIIEKTOB
ATamax NpOeKTUPOBAHUS CaMOTIOATOTOBKH
PpaAruO3JIEKTPOHHBIX CPEACTB OrtueT 1o [IpumepHsIil nEpEYEHD
KypCOBOMY TEMATHUK KyPCOBBIX IPOEKTOB
IIPOEKTY
JlaboparopHas Temb! mabopaTopHBIX padoT
pabora
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3a/IaHU
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
Otuet no Tewmbl 1ab0paTOpHBIX PabOT
nabopaTtopHOit
pabote
4 ABTOMaTU3MPOBAHHOE OIIK-4, ITK-1 Koncnekr [IpumepHBIil nepeyeHs TeM
MPOEKTUPOBAHUE KOHCTPYKLIUN CaMOTIOATOTOBKH | JIJIsl KOHCIIEKTOB
Y TEXHOJIOTUYECKUX MPOLIECCOB CaMOTIOATOTOBKH
PpaAuO3JIEKTPOHHBIX CPEACTB OrtueT 1o [IpumepHsIil nEpeYEHb
KypCOBOMY TEMATHUK KyPCOBBIX IPOEKTOB
IIPOEKTY
Jlaboparopnas Tembl 1a00opaTopHbIX pabOT
pabota
TectupoBaHue [IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHUM
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
Otuer no Tembl 1abopaTopHBIX paboT
nabopaTopHOit
pabote
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5 NudopmannoHHbIe OIIK-4, IIK-1 Koncniekr [IpuMepHBIii IepeyeHs TeM

TEXHOJIOTMH IPOEKTUPOBAHUS CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
neTanieid 1 cOOpOK KOHCTPYKIIUN CaMOIIOJIrOTOBKH
PatHO3IEKTPOHHBIX CPEACTB € VYcrHbI# onpoc / [IpumepHbIii IepeyeHb
nomouisto CAIIP cobecel0BaHHE BOIPOCOB JJIsl YCTHOTO
ompoca / codbecenoBaHUs
Otuer 1o IIpuMepHBIil IepeyeHb
KypCOBOMY TEMATHUK KyPCOBBIX POEKTOB
IIPOEKTY
JlaGopaTopHas Tembl 1ab0opaTopHBIX PaboT
pabota
TectupoBanue [IpumMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
Oruer 1o Temb! mabopaTopHBIX padoT
n1abopaTopHOit
pabore
6 IIpoextupoBanue neyatubix | OIIK-4, TIK-1 Koncnekr [IpuMepHBIil IEpedYeHb TEM
y3JI0B C TIOMOUIBIO CaMOTIOATOTOBKH | JIJIsl KOHCIIEKTOB
MH(GOPMALIMOHHBIX TEXHOJIOTUI CaMOTIOATOTOBKH
YcrHblii onpoc / IIpuMepHBIil IepeyeHb
cobeceroBaHue BOIIPOCOB ISl yCTHOTO
orpoca / cobeceoBaHUS
Oruer o [IpumepHBIil nepeyeHb
KypCOBOMY TEMaTHK KypCOBBIX IPOEKTOB
IIPOEKTY
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenb 7K3aMEHALIMOHHBIX
BOIIPOCOB
Otuer o Tembl 1abopaTopHBIX pabOT
nabopaTopHOH
pabore

CornacoBaHa Ha noptane Ne 73053 21



7 ObecnieueHue KauecTna, OIIK-4, IIK-1 Koncnekr [IpumepHbIii nepeueHs TeMm
HaJAEKHOCTU U ONITUMHU3ALIUS CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
PaZiOdJIEKTPOHHBIX CPEJICTB CaMOIIOATOTOBKH
VYcrHbI# onpoc / [IpuMepHBIii TIEpeYeHb
cobecel0BaHNE BOIIPOCOB ISl YCTHOTO
ompoca / codbecenoBaHUs
Otuer 1o IIpuMepHBIil IepeyeHb
KypCOBOMY TEMATHK KypCOBBIX IPOEKTOB
IIPOEKTY
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOIIPOCOB
Otuer 1o Temsbl m1abopaTopHbIX padoT
nabopaTopHOi
pabote
8 Odopmiienne OIIK-4, IIK-1 Koncnekr [IpumepHbIii nepedeHs TeMm
KOHCTPYKTOPCKOM CaMOIOATOTOBKH | ISl KOHCIIEKTOB
JIOKYMEHTAllUU C IIOMOILBIO CaMOTIOATOTOBKH
CAIIP YcTHBIH ompoc / [IpuMepHbIi TEpeUeHb
cobecel0BaHNE BOIIPOCOB ISl YCTHOTO
ompoca / cobecenoBaHUs
Oruer 1o IIpuMepHBIil IepeyeHb
KypCOBOMY TEMATHK KypCOBBIX IIPOEKTOB
IIPOEKTY
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuenp 3K3aMEHaMOHHBIX
BOIIPOCOB
Oruer 1o Tembl 1abopaTOpHBIX paboOT
nabopaTopHOi
pabote

xana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTAaTOB OOyUYEHHS IO
JTUCIUIUIMHE TpuBeJeHa B Tabnuue 9.2.
Tabnuna 9.2 — Illkama oneHkn cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOYyYEHHUS IO

JAUCLUIIIINHE
®dopmynupoBka TpeOOBaHUM K CTETICHH C(HOPMHPOBAHHOCTH
Ornenka banner 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIETBOPUTENHHO) | MAKCUMATHHOMU | UITN ()parMeHTapHBIC YMEHUN UIu HABBIKOB WJIN
CYMMBI 0aJIOB 3HAHUS YaCTUYHO (dbparMeHTapHbIE
OCBOEHHOE MIpUMEHEHUE
yMEHUe HAaBBIKOB
3 ot 60% 1o obmye, HO He B 1I€JIOM YCIICIITHO, B IICJIOM
(YIOBJIETBOPHUTEIHHO) 69% ot CTPYKTYPUPOBAHHbBIE HO HE YCIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTUYECKH | CUCTEMaTUYECKOe
CYMMBbI 0aJIOB OCYIIECTBIISIEMOE pUMEHEHHE
yMeHHue HaBBIKOB
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4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

2
(HEeyAOBIIETBOPUTEINIHHO)

He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

nJIn

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBleHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHI)I I/ISY‘IaCMOFO DJICMCHTA coz[epmaHI/m, nux
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, I/I306pa)KCHI/I$[X MM CXe€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

(YIOBJIETBOPHUTEIHHO)

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
W3YUYEHHBIN 3JIEMEHT COACP)KaHUS PEMPOTyKTUBHO: MPOU3BOJIBLHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U

MCPCICKTUBLI Pa3BUTUA U 0COOEHHOCTH AJId pa3HbIX 00BEKTOB YCBOCHUA.

5 (oTIM4HO) 3HaTh, yMETh, BIAJICTh HA CHCTEMHOM ypoBHE. OOydaromuiicsi 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/Iep KaHUSI CUCTEMHO, TPOM3BOJIBHO U 10Ka3aTEIbHO
BOCITPOMU3BOJUT CBOW 3HAHUA YCTHO, IMCBbMCHHO UJIK B ICMOHCTPUPYCMBIX
I[CﬁCTBPISIX, YUUThIBAA U YKa3bIBasAd CBA3U U 3aBUCUMOCTH MCKY 3THM
SJICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIIMHEBI, €T0

S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. K kxako# mpobieMe OTHOCUTCS OMpeNeeHHE OCHOBHBIX XapaKTEPUCTUK CHCTEMBI MPHU

HEKOTOPOU BHIOpaHHOMU ((PUKCUPOBAHHOM) CTPYKTYype?

a) mpo0JyieMa CHHTE3a;

b) npobyiema aHanm3za;

. K xakoii mpo6iieme 0THOCUTCS BEIOOP YKCIIa YPOBHEH U MOACUCTEM (MEpapXHsi CUCTEMBI)?

a) mpo0JieMa CHHTE3a;

b) npob6yiema ananusa;

. K xaxomy Buay mojicucTeM OTHOCSITCS MOJCUCTEMBI TPACCUPOBKHU COECIUHEHUHN B MEYAaTHBIX
martax?

a) 00CTy>KUBAIOITUE TIOICUCTEMBI;

b) npoekTupyrome mNoACUCTEMBI;

. K xakomy BUAy MOACHCTEM OTHOCSTCS MOJCHUCTEMBbI Pa3pabOTKUM U CONPOBOXKACHUS
nporpammuoro obecrnieuenuss CASE (Computer Aided Software Engineering)?

a) 00CITY’>KHBAIOIIUE TIOJICUCTEMBI;

b) npoekTupyronme noaCUCTEMB;
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. K xakomy BHIy HOJACHCTEM OTHOCATCS MOJCHCTEMBI M3TOTOBJIECHUS KOHCTPYKTOPCKOM
JIOKYMEHTAIlMU U CXEMOTEXHHUYECKOI0 aHaIu3a?
a) 00CTy>KUBAIOITUE TIOICUCTEMBI;
b) npoekTupyronme moaCUCTEMBI;
6. Kakyw mamuHHy Trpa@uky cieAyeT HCHOJIb30BaTh IJS pEIIeHHUS 3anay
MPOEKTUPOBAHUSIKOHCTPYKIUH?
a) HTHTEPAaKTUBHYIO MAIIMHHYIO TPaPUKY;
b) makeTHyto 00paboTKy rpaduueckoi nHHoOpmaIuu;
7. Kaxkasa rpaduueckas cuctemMa AOJKHA HMCIOJb30BATHCA JJIs1 OPOPMIICHUS TEXHUUYECKOU
JIOKYMEHTALNM?
a) CIeIuaIn3upoBaHHbIe rpadUIECKUE CUCTEMBI;
b) cuctemsbl 0011IeTO HA3HAYCHUS;
8. Kakas rpadudeckas cuctema J0OJDKHA HUCIOJIB30BATHCS A OPOPMIICHHS TpaduIecKux
3aBucumoctert POC?
a) CIeIuaIn3upoBaHHbIC rpad)UIECKUE CUCTEMBI;
b) cucTembl 0011IeTO HA3HAYCHUS;
9. Kakue moaxonasl HEOOXOAUMBI JJIsl pEIIEHUs 3ajlad TPACCUPOBKU COCAUHEHUN MEXIY
anemMeHTamu’?
a) BHEJPECHHE CYIIECTBYIONIETO MPOTPAMMHOI0 00CCTICUCHHS;
b) mocTpoeHre MaTEMaTHIECKUX MOJICIICH;
) pa3paboTKa COOTBETCTBYIOLIUX MPOTPAMM;
d) pa3paboTka anropuTMOB;
10. Kakwue moaxopl HEOOXOIUMBI JIJIsl PEIICHUs 3a/1ad pa3MENISHHS DJIEMEHTOB DJICKTPUUECKON
CXEMBI T0CJIe TOT0, KaK 3a/ladya KOMIIOHOBKH YXe perieHa?
a) BHEJPECHHE CYIIECTBYIONIETO MPOTPAMMHOI0 00ECTICUCHHS;
b) pa3paboTka aaropuTMOB;
C) MOCTPOEHUE MaTEMaTHYECKUX MOJIETIEH;
d) pa3paboTka COOTBETCTBYIOIINX MTPOTPaMM;
11. B pe3yibpTarte mpoBefeHUs HAyYHO-HCCIEA0BATEIbCKUX PabOT co3/laHa JOKyMEHTAIus AJis
pelieHus 3agaun TpaccupoBKu. K kakoi cuctemMe OTHOCUTCS MOJy4YeHHas TOKyMeHTalus?
a) SCM-cucrema (ympasieHHE IIEOYKaMHU TTOCTABOK);
b) PDM-cuctema (ynpaieHrne MPOCKTHBIMH TaHHBIMU);
¢) CAD-cucrema (KOHCTPYKTOPCKOE MPOEKTUPOBAHNUE);
d) CAM-cucrtema (T€XHOJIOTHYECKAsI IOJATOTOBKA MPOU3BOJICTBA);
e) CAE-cucrema (¢pyHKIIMOHATBEHOE MPOSKTUPOBAHNUE);
12. imeeM HaAOOp KOHCTPYKTOPCKOM MTOKyMeHTanuu Ha nmpubop. Kakoe u3 onpeneneHuii moHsITUS
"undopmanusa" HanbosIee TOYHO COOTBETCTBYET UMEIOIICICS JOKYMEHTAIINH ?
a) "unopmanus - CBeJEHUs, NepeJaBaeMble OJHUMH JIOAbMU APYTUM JIOJSIM YCTHBIM,
MMCbMEHHBIM UJTM KaKUM-HUOY b 1pyrum criocodom" (BCD);
b) "undopmamnus ecTh BCE CBEIACHHUS, ABJIAIOMUECS O00BEKTOM XpaHEHWs, MEepeaadu u
npeoOpa3zoBanus";
¢) "undopmanus siBIsSETCS OHON U3 GyHIAMEHTAIbHBIX CYIIHOCTEH OKpYyXKaroiero Hac Mupa"
4, "undopmanus SBISICTCS OJTHUM U3 OCHOBHBIX YHUBEPCAIBHBIX CBOMCTB MaTepun';
d) "undopmarus ecTh OTpaKEHHUE peaTbHOTrO MUpa';
13. Kakue mepudepuiinbie ycTpoiicTBa HEOOXOIUMBI UISI MPOSKTUPOBAHUS OJHOCITOWHBIX
MEeYaTHBIX IJ1aT?
a) rpaduuecKuii mpoIeccop;
b) rpaduueckas PC;
¢) rpaduuecKue aanTepsl;
14. Kakwue nepudepuiinpie yCTpOHCTBa HEOOXOAUMBI JIJIsl TPOCKTUPOBAHMS KAPKACHBIX TPEXMEPHBIX
HU300paKCHHI?
a) rpaduueckas PC;
b) rpaduueckue amanteps,
¢) rpaduueckuii mporeccop;
15. Kako#i Bun n3o0pakeHuit Heo0XoauM Jyisi opopMiieHus: YepTexen?
a) BBICOKOKAYECTBEHHBIC YepHO-0eIIbIe N300paKeHU;
b) nBeTHBIC WK ABYMEPHBIC N300pAKCHHS;
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C) MPOEKIMS TPEXMEPHBIX N300paKeHUN C 3aKpalllMBaHUEM [TOBEPXHOCTEH;

d) mpoexknuu pearuCTUUHBIX TPEXMEPHBIX H300paxeHUil ¢ yd4éTOM OTpa)KaTeIbHBIX
XapaKTepUCTHK MOBEPXHOCTEH OOBEKTOB M (POPMHPOBAHUEM CBETOTECHEH;

€) KapKacHble TPEXMEPHBIE MPOEKIIUU KOHCTPYKTOPCKUX UYEPTEKEH 3CKU30B C yJaieHHeM u 0e3
yAalNeHus] HeBUAUMBIX JTMHHI;

Pemenue kako#t 3anaun mpoektupoBanus POC motpeOyeTcs 1yisi MOBBIIEHUS MPOIIEHTA BBIX0a
TOJIHBIX (T.€. YMEHbIIICHHE Opaka) mpuOopoB?

a) co3ganue HoBBIX POC;

b) cyiiecTBeHHasI MOJICPHU3AIINS;

C) YacTU4YHas MOJepHHU3aus cymiecTBytomnieir POC;

Pemenune xakoit 3amaun nmpoektupoanus POC morpelyercs mociie BHECEHUSI CYIECTBEHHBIX
W3MEHEHUH B KOHCTPYKITHIO mprubopa?

a) co3ganue HoBBIX POC;

b) cymiecTBeHHAasI MOJICPHU3AIINS;

C) YacTU4YHas MOJepHHU3aLus cymiecTBytomiei POC;

d) Pemenne kakoii 3amaun npoektupoBanusi POC norpebyercs mociae BHECCHHUS U3MEHEHUN B
TEXHOJIOTHIO?;

€) yacTh4YHasi MoAepHU3aIus cymecTByromieit POC;

f) cozmanue HoBbIX POC;

g) CyIlleCTBEHHAs! MOJIEpHU3AIIHS;

Uro mpeacTaBisieT co0oi cuctema aBToMaTu3upoBanHoro mpoektupoBanus (CAIIP)?

a) CpeACTBO aBTOMATU3AIIMH TPOSKTUPOBAHMUS;

b) cuctema AesITeIbHOCTH JIIOJIEH TI0 MPOEKTUPOBAHUIO OOHEKTOB;

BubpoyctoituuBocTs - 3T0:

a) CIOCOOHOCTh KOHCTPYKIUU HOPMalibHO (PYHKIMOHUPOBATH B YCIOBHUSX BO3AEHCTBUS
BHOpaIuu;

b) cmocoOHOCTh KOHCTPYKIIMH MPOTHUBOJACHCTBOBATH U YCTPAHATh BUOPAIIUIO;

C) CIOCOOHOCTh YCTOMYHMBO (PYHKIIMOHUPOBATH B YCIOBHUAX NIEPEMEHHBIX KOJICOAHMIA;
BubponpodHocTh - 3TO:

a) COCOOHOCTh KOHCTPYKIIMH BBIICPKUBATh BHOPAIIUIO;

b) cmocoOHOCTh KOHCTPYKIIMH HOPMAIBHO (PYHKITMOHUPOBATH MOCTIE YCTPAHEHUS BUOpaInu;

C) CIOCOOHOCTHh KOHCTPYKIIMH MPOTUBOCTOSITH pa3pylIAONIEeMy BO3ICHCTBUIO BUOPAIINH;
["anbBaHOXUMHUYECKHIT METO TPUMEHSIETCS JIJIS:

a) MOJy4YeHHsI IEPEXOAHBIX OTBEPCTUH B MIEUATHBIX IIaTax;

b) nosyueHus MeTaNIM3UPOBAHHBIX OTBEPCTUN B MEUYATHBIX IUIATAX;

C) TIOJTyYEHHS OTBEPCTUM C 36HKOBKOM;

JIBycTOpOHHUE MeyaTHbIE TUIaThl PEKOMEHIYETCS UCTIOIb30BaTh JIS:

a) CBEpPXOBICTPOJACHCTBYIONINX CHCTEM;

b) co3manus YaCTUYHOTO PKPAHUPOBAHUS JTMHUH;

¢) bopMHpOBaHNE TUHUHU CBS3U BHICOKOTO KaueCTBa,

KoHcTpyKkunu nedartaroT miaThl OnpenestoTcs:

a) TEXHOJIOTUEN ee U3TOTOBJICHUS;

b) ee Tomosiorueii;

C) TPacCUPOBKOIA;

MexaHnu3m paboThl MArHUTOCTATHYECKOTO IKPaHa:

a) 3aKJII0YaeTCs B IIYHTUPOBAHUU CHIJIOBBIX JIMHUN CTATHYECKOTO TOJIS;

b) 3akirovaercs B NIyHTUPOBAHUU CHIJIOBBIX JIMHUA MAarHUTHOTO MOJIS;

C) 3aKJII0YaeTcs B IIYHTUPOBAHUHU Mapa3UTHBIX CBS3EH;

MHorocmnoiiHble neyaTHbIe IIaThl PEKOMEHAYETCS HCIO0Ib30BaTh JUIS:

a) OBICTPOICHCTBYIOIINX U CBEPXOBICTPOICHCTBYIOMINUX YCTPOIMCTB;

b) OBICTPOICHCTBYIOMNUX YCTPOMCTB;

C) JIOKaNIU3aIus 3JeKTPOMAarHUTHOTO MOJIS;

OrneHka KOHCTPYKLUHU anmnapaTypsl - 3TO:

a) 3HaYEHHE MapaMeTpa KOHCTPYKIMHU, KOTOPbIH OTBe4YaeT TPeOOBaHHUSIM TEXHHYECKOTO
3aJlaHus;

b) menbrit HaOOp MapaMeTpoB, IPH KOTOPOM JTOOBIBAIOTCS ONTUMAIBLHBIC PEIICHNUS;

C) MOJy4YeHHE 3a/JaHHOTO 3HAYE€HUS ONTUMU3AIINH;
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OcHoBHOE TpeOOBaHHE K IKpaHy:

a) MaKCHUMaJIbHAsI TOJIIIINHA;

b) MakcuMaibHasI MPOBOAMMOCTH;

¢) MakcuMastbHas 3((HEKTUBHOCTH;

OteuectBeHHbIM cTanaaptoM ['OCT P 53429-2009 npenycmaTtpuBaeTcss  KJIAacCOB
TOYHOCTH (TJIOTHOCTH PUCYHKA) MIEYaTHOM TUIATHI.

a) 4eThIpe;

b) msTh;

C) IIECTh;

d) cemp;

OaHOCTOPOHHME MEYaTHBIE IJIAThl PEKOMEHIyeTCS UCIIOJIb30BATh JJIS:

a) GopMHpPOBaHUE KAY€CTBECHHBIX JIMHUH CBSI3H;

b) popMupoBaHre TMHUU CBS3H;

C) CBEpXOBICTPOACHCTBYIONIUX CHCTEM;

[TaccuBHBIE KOMIIOHEHTHI JJisi MOBEPXHOCTHOTO MOHTa)ka M3TOTABIMBAIOTCS B JIBYX
MoAUpUKAITUAX

a) B BUJIe WIMH/pPA U B BUJIC YHUIIA;

b) KopiycHbIE 1 OECKOPITYCHBIE;

C) C aKCHaJIbHBIMU U PaualIbHBIMU BBIBOJAMU;

[IpenenbHBI pa3Mep CTOPOHBI NMEYATHOU TIAaThl JoJbKeH ObITh He Oosiee (TOCT P 53429-
2009):

a) 100 mm;

b) 350 mm;

¢) 6omee 350 mm;

Pa3zpaboTka kputepreB KOHCTPYKIIMHA (POPMUPYETCS U3:

a) MmapamMeTpoB, M0 KOTOPBIM BEAETCS OLEHKAa KOHCTPYKLIUU;

b) 3a1a4 ONITUMHUBAINY;

C) pelIeHus 3a/1a4 TOCTHKEHUSI MUHUMH3aI[u 3HAaUE€HUs [TapaMeTPOB;

Tepmun «Bepudukanus» o3HavaeT:

a) MOCTPOEHHE MOJHON MOJENNU KOHCTPYKLINU;

b) KOHCTPYKTOPCKasi peaanu3aiusi CXeMBbl;

C) YCTaHOBJIEHHE PaOOTOCTIOCOOHOCTH;

Tomnonoruueckoe NPOEKTUPOBAHUE PACCMATPUBAETCA KaK KOMILIEKC BOIIPOCOB:

a) CUHTE3 KOHCTPYKILIUU - UHTEPaKTUBHAS ONTUMHU3ALMS - JOKYMEHTAIIHS;

b) KOppeKTHpPOBKa pelieHnl - BepuuKaIus - cepTudukanms;

C) MPOEKTHUPOBAHUE - U3TOTOBJICHHUE - KOHTPOJIb;

Tononorudyeckoe MpPOEKTUPOBAHUE BKIIOYACT TpU (POpManTM30BAHHBIX B3aWMOCBS3aHHBIX
3aJauu:

a) pa30ueHue - pa3MeIICHNE - TPACCHPOBKA;

b) cxema - KOMIIOHOBKA - TPACCHPOBKA;

C) TEOpHs - KPUTEPHH - 33a/1aUH;

Ha xakom nsTtame mpoektupoBanuss POC HeoOXoaumMo penieHne 3aJadyd ONTUMHU3ALUU
IIPOBOJIHBIX U ME€YATHBIX COEANHEHUN?

a) GyHKIMOHAIBHOE MPOEKTUPOBAHUE;

b) cucTeMoTeXHUYECKOE TPOCKTUPOBAHHUE;

C) TeXHOJIOTHYECKas MOAr0TOBKA MPOU3BO/ICTBA;

d) KOHCTPYKTOPCKOE MPOSKTUPOBAHHE;

Ha xakom stame mpoektupoBanus POC ocymecTBaseTcss BHIOOP BJIIEMEHTHOW 0asbl U
AIEKTPUUECKON CXEMBI TPOCKTUPYEMOTO U3IETNS?

a) TEXHOJIOTHYECKas MOAroTOBKA MPOU3BO/ICTBA;

b) cucTeMoTeXHUYECKOE TPOCKTUPOBAHHUE;

¢) GyHKIMOHAIBHOE MPOEKTUPOBAHUE;

d) KOHCTPYKTOPCKOE MPOSKTUPOBAHNE;

Ha xako#t cragumm ocymiecTtBisieTcs pa3paboTka MaTeMaTHYeCKOW MOJENu AJs
YIPABICHUSATEXHOJIOTUYECKUM MPOLIECCOM MPH NpoeKkTUpoBanuu POC?

a) TEXHOJIOTHSI U3TOTOBJICHHS U UCIIBITAHUS CIIPOCKTUPOBAHHOTO 00BEKTa (OMBITHOTO o0Opasia
WJIM TIAPTHUH ), BHECCHHSI KOPPEKIUH (IMTPHU HEOOXOAUMOCTH);
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b) paGounii MPOEKT;

C) HAy4YHO-HCCIIeIOBaTEIbCKas paboTa;

d) TeXHUYECKUIA TPOCKT;

€) TEXHUYECKOE 33JIaHUE Ha MTPOCKTUPYEMBI OOBEKT;

Ha xakoil cranuu BbpIJAaETCAd OKOHYATENbHAs KOHCTPYKTOpPCKas NOKyYMEHTaUus Mpu
npoexktupoBanuu POC?

a) TeXHUYECKHUI TIPOEKT;

b) paGounii MPOEKT;

C) TEXHOJIOTHSI U3TOTOBJICHHS U UCIIBITAHUS CIIPOSKTUPOBAHHOTO 00BEKTa (OMBITHOTO o0Opasia
WJIM TIAPTHUH ), BHECCHHSI KOPPEKIUH (IMTPHU HEOOXOAMMOCTH);

d) TexHuYecKoe 3a/1aHue Ha TPOCKTUPYEMBIN OOBEKT;

€) Hay4HO-HCCIIeIOBaTENbCKast padboTa;

Ha kakoii ctaguu oCcyliecTBIsS€TCs TOMCK aHAJIOrOB MpH npoekTupoBanuu POC?

a) TeXHHYECKOE 3a/IaHNE Ha MPOEKTUPYEMBIH 00OBEKT;

b) paGounii MPOEKT;

C) TEeXHUUYECKHUI TIPOEKT;

d) TexHOJIOTHS M3TOTOBJICHUS U UCTIBITAHUS CIIPOSKTUPOBAHHOTO 00BEKTa (OMBITHOTO o0Opasia
WJIM TIAPTHUH ), BHECCHHSI KOPPEKIHMH (IMTPHU HEOOXOAUMOCTH);

€) Hay4HO-HCCIIeIOBaTENbCKast padboTa;

Ha xaxowm stane npoexktupoBanus POC onpeaensroTcs IpUHITUIIBI €€ padoThI?

a) GyHKIMOHAIBHOE MPOEKTUPOBAHUE;

b) cucTeMoTeXHUYECKOE TPOCKTUPOBAHHUE;

C) TEXHOJIOTHYECKas MOAr0TOBKA MPOU3BO/ICTBA;

d) KOHCTPYKTOPCKOE MPOSKTUPOBAHHE;

Ha kako#i ctaguu mpoektupoBanusi POC Heo0X01uMo poBeACHHE HAyIHO-UCCIIEI0BATEIIbCKUX
pabot?

a) 9CKU3HOE MTPOEKTUPOBAHHUE;

b) npenBapuTeIbHOE MPOSKTUPOBAHNUE;

C) TEXHUYECKOE IPOEKTUPOBAHUE;

Ha xkakoii crammm mpoektupoBanus POC co3maéTcs sKcmepuMEHTAJIbHBIM oOpaseln
MPOEKTUPYEMOTO U3ACIIHSA?

a) TEXHUYECKOEe IPOEKTUPOBAHUE;

b) 3cKu3HOE MTPOCKTUPOBAHHUE;

C) mpeABapUTeIbHOE IPOEKTUPOBAHUE;

Ha kakoii ctanum mpoexktupoBaHusi POC BO3MOXHO MaKCHUMalbHOE HCIOJb30BAaHUE
KOoMIbroTEpa?

a) mpeABapUTeIbHOE IPOEKTUPOBAHUE;

b) 3cKuU3HOE MPOCKTUPOBAHME;

C) TEXHUYECKOE IPOEKTUPOBAHUE;

Pa3paborana moxyMeHTanus s MPOSKTUPOBAHUS TEXHOJIOrHUeckoro mapmpyrta. K kakoit
CHUCTEME OTHOCUTCS NOJTyueHHas JOKyMEHTAIHs?

a) PDM-cucrema (ynpaBiieHHE POSKTHBIMU JaHHBIMH ),

b) SCM-cucrema (ynpasieHHe IEOYKaMH TTOCTABOK);

¢) CAE-cucremMa ((hyHKIIMOHAIEHOE TPOCKTUPOBAHKE);

d) CAD-cucrema (KOHCTPYKTOPCKOE MTPOCKTUPOBAHHE);

¢) CAM-cucreMa (TEXHOJIOTUYECKAs TIOJITOTOBKA MPOU3BOJICTBA);

Pemaercs 3a1aya KOMIIOHOBKH AJIEKTPUYECKOM cxeMbl. [Ipu 3TOM KOMITIOHOBKA OCYILIECTBISETCS
"CHM3y-BBEpX ', T. €. MPOU3BOJAUTCS OOBEIMHEHHUE DIIEMEHTOB KaXK/IOTO CJICTIYIONIETO0 YPOBHS U3
aJIeMEeHTOB Oosiee HU3Koro ypoBHs. Kakoif MeTo HE0OX01UM JIjIsl TAKOTO Tepexoa’?

a) arperupoBaHNE;

b) abcTpakmus;

C) IEKOMIIO3UIINS,

DNEeKTPOMarHUTHasE COBMECTUMOCTb - 3TO:

a) crocOOHOCTD amnmaparypbl He Co3/jaBaTh HE JOIMYCTUMBIX IIOMEX IPYTHUM YCTPOHCTBaM;

b) cnocoGHOCTh anmapaTypbl YBEIMYUBATh YyBCTBUTEIBHOCTD MPU BO3JIECHCTBUU Pa3IUUHBIX
TIOJICH;

C) cmocOOHOCTD amnmapaTypsl GYHKIIMOHUPOBATH COTJIACHO TpeboBaHusIM TY OTHOBPEMEHHO C
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JIPYTUMHU YCTPOHUCTBAMH B PE€aIbHOM 2JIEKTPOMAarHUTHON 0OCTaHOBKE.
9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

ABToMatu3upoBaHHoe npoekTupoBanue (All), kak TEXHOIOTUS MPOEKTHO-KOHCTPYKTOPCKOM
nestenbHOCcTH. [enu AL

Onpenenenne noustust CAIIP.

Knaccudpukanus CAIIP. 3anauu, perraeMmblie Ha OCHOBE KJIACCU(DHUKALHIH.

Knaccugukanumonnsie npusnaku u rpynmsl CAITP.

OO61as xapakTepUCTHKA MPOLIECca aBTOMAaTU3UPOBAHHOTO IIPOEKTUPOBAHUSI.

CrpykTypa nporecca aBTOMaTU3UPOBAHHOIO ITPOEKTUPOBAHMS, €70 IPUHIMIINAIBHBIE CBOMCTBA
- HEPapXUYHOCTb, UTEPALUOHHOCTD, AJIbTEPHATUBHOCTD.

®ynkimonanshele coctasisone CAIIP - npoektupytomuye 1 006CIyKUBAIOIIUE TOICUCTEMBI.
Bunst o6ecnieuennsst CAIIP. ['opusonTansHble 1 BepTHKaIbHbIE cucTeMHbIe cBs3u B CAIIP.

. CHCTeMHBIH MOJX0J K aBTOMAaTH3aLUU NMPOEKTHO-KOHCTPYKTOpckux padot. CBa3p CAIIP ¢

CHUCTEMaMM aBTOMAaTH3aLMu Apyrux BU0B. MIHTerpupoBanuble (koMiekcHble) CAIIP.
ACHMU, CAIIP uznenuit, ACTIIII, ACY TII, ACKHNO. Ux xapakTepucCTUKH.
CAIIP u ux mecto cpeau apyrux cucreM. Paznouanoctu CAIIP. Bunst obecnieuenus CAIIP.
ITpumepsr CAIIP.
CAE/CAD/CAM - cucrembl. DyHKIMU U XapaKTEPUCTUKH.
OnexkTpoHHas (6e30ymaxkHas) (opma BBEIEHUS KOHCTPYKTOPCKO-TEXHOJIOTHYECKOM
JOKYMEHTAIUH.
CALS — rexHonoruu MHGOPMAMOHHONW MOJAEPIKKH KU3HEHHOT0 Lkia uznenuit POC.
Texunueckoe obecnieuenue CAIIP. Ananu3 TpeGoBaHMI K KOMIUIEKCY TEXHHUECKHX CPEICTB
(KTC).
Crpyktypa Texundeckoro obecriedenust CAIIP. Texuudeckue cpeacTBa. MammHHbIE HOCUTEH
uH(pOpPMaLUY, BUIBl KAHAJIOB CBSI3U, CPEJCTBA BBIUUCIUTEIBHON TeXHUKH. [TOHATHS KIMEHT-
cepBepa, (aiin-cepBepa, cepepa 0a3 IaHHBIX, CEpBEpa MPHIOKEHUH, KOMMYTAIMOHHOTO
cepBepa, CIEeLMAIU3UPOBAHHOTO CEPBEpA.

CrnenuanusupoBannabie KTC CAIIP - apromatuznpoBaHHble paboune MecTa.

Komnetorepnsie cetu B CAIIP.
Obecneuenus 0e30macHOCTH MH(POPMALTMOHHBIX TEXHOJIOTUH poekTupoBanus POC.
VYerpolicTBa BeiBoJa TeKCTOBOM nokymeHTauuu B CAIIP - nevararomue ycrpoiictsa (I1Y).
YcrpoiictBa BbiBoga rpaduueckoid mHpopmanuu B CAIIP - rpadomocTpoutenu u
KoopanHaTorpagsl BEKTOPHOTO THIIA.
YcrpoiicTtBa BbiBoga rpaduueckoid mupopmanuu B CAIIP - rpadomocTpoutenu u
KoopanHaTorpagsl pacTpoOBOIrO THIIA.
VYerpoiictBa BBosna rpadguueckoid nunpopmauuu B CAIIP - xogupoBmuku rpaduyeckoi
unpopmanuu. Knaccuduxanus. Ilorpedurenbckie XxapaKTepUCTHKH.
VYerporictBa 3D-npororunuposanus (3D-npunrtepsr) B CAIIP POC.

OyukuuonanbHas cxema CAIIP ma ypoBHe mporpamMMHOro, MHGOPMALUOHHOTO H
JIMHTBUCTUYECKOT'O O0ECTICYCHHUS.
Coctas nporpammuoro obecrieuernst CAIIP.
CoctaB uHpopMaoHHOT0 U TUHTBUCTHYEeCKOro obecrieueHuss CAIIP.
Tunossle mpoueccel npoexktuposanuss B CAIIP moaAroTroBuUTENbHOr0, OCHOBHOIO U
3aKJIFOUUTENBHOIO ATAIOB.

Cocras u crpykrypa cucteMm PCAD u Altium Designer.

Opranu3zanus onepanuoHHO# cpenbl B rpaduueckux penakropax cucteM PCAD u Altium
Designer.

Anroputm padotsl ¢ CAIIP cxemorexunuka POC.

AnroputMm pabotsl ¢ CAIIP koucTpykTOpa POC.

Anroputm pabotsl ¢ CAIIP texnonora POC.

@dopmMar s3bIKa TEKCTOBOTO OMMCaHUs IEKTpHueckoil cxemsl B cuctemax PCAD u Altium
Designer.

Ctpyktypa 6ubnuoreynoro onucanus YI'O kommonenta B cuctremax PCAD u Altium
Designer.

Ctpyktypa 6ubnuoreuynoro onucanus KTO kommonenta B cuctremax PCAD u Altium
Designer.
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Pa6ota ¢ 6ubnuoreynbiMu KomnoHeHTamu B cuctemax PCAD u Altium Designer. O6mue
CBEJICHUS, TTOPSII0K pabOTHI.

Crpykrypa onucanus KoHCTpykTuBa B cuctemax PCAD u Altium Designer.

ABTOMaTHueckas npoueaypa pasmemenus B cuctemax PCAD u Altium Designer.

[Ipouenypsl pa3MelIeHHs U yIIyYIIEHUs pa3MeIleHUs KoMIoHeHTOB Ha [111.

Pyunas u uaTepakTuBHas TpaccupoBka coequHeHui B cucreMax PCAD u Altium Designer.
ABTOMaTHueckas npoueaypa TpaccupoBku B cuctreMax PCAD u Altium Designer.

9.1.3. IIpuMepHBIii nepevYeHb BONPOCOB s 3allIUThI KYPCOBOI'0 MPOEKTAa

[TpuHIMn neiicTBUS U Ha3HAYEHUE pa3pabaThIBAEMOr0 PaAHMOTEXHHUUECKOTO YCTPOUCTBA,

. Oco0eHHOCTH KOMIIOHOBKH pa3padaThIBAEMOI0 paaHodJIeKTPOHHOTO CPE/ICTBA;
. OcobenHocTu BBIOOpA DBIEKTPOPAJHOIIEMEHTOB IO YCIOBHAM OKCHIyaTalHu

pa3pabaTbIBa€MOT0 paJH0dJIEeKTPOHHOTO CPE/ICTBA;

CpolicTBa MaTepuajoB U HUX HPOSABIEHUS B PA3JIMUYHBIX YCJIOBHUSAX OSKCIJyaTalluu
pa3pabaTbIBa€MOT0 paJH0dJIEeKTPOHHOTO CPE/ICTBA;

BriOpaHHast TEXHOIOTUS U3TOTOBICHHS OTJACNIBHBIX JIeTaleil U COOPOUHBIX €TUHMIL;

. YcnoBus sKcIulyaTallud pa3pabaThIBa@MOro Paguo3JIEKTPOHHOTO CPEACTBA U METOMABI €T0

3alIUTHl OT JECTAaOMIM3UPYIOMMX (PAKTOPOB (TEIII00OMEHHBIE MPOLIECCHI, BUOpAIIMK U YAAPHI,
BO3/ICHUCTBHUE IEKTPOMArHUTHBIX MOJICH, paguanuy 1 BIard 1 T.1.);

. Bonpocs! cranpaptuzanuu, yHUQHUKAIUKA U TEXHOJIOTUYHOCTH;
. IIpaBuna opopmiieHUs] KOHCTPYKTOPCKON JTOKYMEHTAIIHH.

9.1.4. IlpuMepHBIii NepeYeHb TEMATHK KYPCOBBIX IIPOEKTOB

Wcrounuk nutaHus paspsia;

YcTpoiicTBO TOKOBOM 3aIIIMTHI;

[IynbT ynpaBiaeHus 3J€KTPOINPUBOIOB;

Perynstop 4acToThI 371EKTPOIBUTATENS;

Hcrounmk nmutanus cTaOuIn3upOBaHHBIN;

HcTouHuk muTaHus KIanaHoB;

biok nuTaHus 3EeKTPOLMKIIOB;

N3mepurenb n3nydeHus;

Koppekrop ko3¢ duiinenTa MOIHOCTH;

W3mepuTenb MOAYIIsl KOMILJIEKCHOTO COMTPOTUBJICHHUS LIETIEH;
JuMupyemMblii UCTOYHUK TUTaHUS J1s1 PUTOCBETUIIHHUKOB;
Pa3paboTka G10ka ynpaBieHUsI MOLIHBIM CBETOIMOAHBIM CBETHIIBHUKOM;
Maket nabopaTtopHoii ycTaHOBKH 110 Kypcy UYP;

Y CTpolcTBO I TEPMOTOKOBBIX HCIIBITAHUNA CBETOAMOIHBIX U3JTYUCHHI;
NmMmynbcHBIN OJI0OK TUTAHUS YCTPOUCTB;

KonTponnep 0eckomieKTOpHOTO ABUraTeNs;

bnok nmutanusa mis cBeToguaHOM Jamiiel 11 38632;

Pa3zpaboTka MHOrOGYHKIIMOHATBHOTO YeuauTens "Opryc';
KommyTtarop miist MHOorokaHanbHbix TDR-u3mepenuid;
Pa3zpaboTka npubOopHOI aHEe M MOTOITMKIIA HA AJIEKTPOIIPUBO/IE;
brok ynpapieHusi CHCTEMOM BOJIOCHAOXKECHHS;

becnipoBoaHOE 3apsAIHOE YCTPOIMCTBO;

ABTOMAaTHYECKHUI BBIKIIOUATEh OBITOBOM amnmaparypsl;

VY abTpa3ByKOBOW U3MEPHUTENb OKTAHOBOTO YHCIa OCH3MHA,;
OxpaHHO€ ycTpoicTBO Ha ocHOBe GSM.

9.1.5. IlpuMepHbBIii NepeYyeHb TeM ISl KOHCIIEKTOB CaMOINOAT0TOBKH

B cpene Altium Designer pa3zpaborate YI'O u TOmosiorH4ecKoe MocagoqHOe MECTO IS
kouaeHcaropa K73-17 2.2mMx® 63B (5%) 0X0.461.104 TY. Bximtouuts pa3paboTKy B cOCTaB
oubnnoTexu «YuebHast OMOINOTEeKaY.

. B cpene Altium Designer pa3pabotars 4 cexiuu YI'O u Tomnonoruueckoe nocagoqyHoe MecTo

st mukpocxembl KS11ITY2 6K0.348.149 TY. BximrouuTs pa3paboTKy B COCTaB OMOIMOTEKH
«YuebHast OMOINOTEKAY.
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B cpene Altium Designer pa3zpa6orate YI'O u TOMOJIOTHYECKOE MOCATOYHOE MECTO IS
naaykruBHocTH EC24-150K (www.platan.ru/pdf/ec148.pdf). Bkimrounts pazpaboTky B cocTaB
onbmmoTeku «YueOHast OnOIoTeKay.
B cpene Altium Designer pa3zpa6orate YI'O u TOMOJIOTHYECKOE MOCATOYHOE MECTO s
pesuctopa C2-33 0.125BT 1% QC400101.SU0005-89. Bxmatouuth pa3paboTKy B COCTaB
oubmmoTeku «YueOHast OnGIMoTeKay.

. B cpene Altium Designer pazpa6orats YI'O 1 TOOJIOrHYECKOE MOCATOYHOE MECTO JIJIS IHO/1a

MBRS120T3 (www.onsemi.com/pub/Collateral/ MBRS120T3-D.pdf). Bkitounts pa3zpaboTky B
cocTaB OMOIMOTEKH «YueOHass OMOINOTEeKaY.

. B cpene Altium Designer pazpabotats YI'O u Tomosiornuyeckoe mocagouyHOe MECTO JJIs

kinemMMHuka X977T10 (www.chipindustry.ru/library/DOC000054719.pdf). Bxutouuts
pa3paboTKy B cocTaB OMONMMOTEKH «YdeOHas OMOIMOTEKa.

. B cpene Altium Designer pazpaborats YI'O u Tomosiornuyeckoe mocagouyHOe MECTO JJIs

mTeipeBoro pazbéma PLS-02 (www.platan.ru/pdf/ec278.pdf). Bkatounts pa3paboTky B cocTaB
oubmmoTeku «YueOHast OnOIroTeKay.

. B cpene Altium Designer pazpaborats YI'O u Tomonorunyeckoe nocagoqHoe MeCcTo i pazbéMa

nutanuss PWL-02M (www.platan.ru/pdf/ec275.pdf). Bxmouuts pa3paboTKy B cocTaB
onbmmoTekn «YdueOHass OMOIMOTEKAY.

. B cpene Altium Designer pazpaborats YI'O u Tomosiorndyeckoe mocajouyHOe MECTO JJIs

YUNpe3ucTopa RC 0805 103 J
(www.eximer.net/products/electron/passive element/rezistors/chip/
import/import 1584.html?Page=1). Bxinrouuts pa3zpaboTky B cocTaB OMOIMOTEKH «YueOHast
OoubIMOoTEKAY.

B cpene SolidWorks pa3spaborats TpéxMepHyro Mozaens konaeHcaropa K73-17 2.2mx®d 63B
(5%) 0X0.461.104 TY. Pazpabotky noakmouuth kak PCB3D Monens kK COOTBETCTBYIOLIEMY
YTO.

B cpene SolidWorks paspabotats Tpéxmepnyto monenb mukpocxembl K133JIA6 6K0.348.086-
01 TY. Pa3zpabotky noakmounts kak PCB3D monens k coorBercTByromemy YI'O.

B cpene SolidWorks paszpaborate TpéxmepHyo monenb MHAYKTHBHOCTH EC24-150K
(www.platan.ru/pdf/ec148.pdf). Paszpaborky moakmtouunts kak PCB3D wmonens k
cooTBeTcTBytomEMy YI'O.

B cpene SolidWorks paspaboratre TpéxmepHyio Mozaenb nuomxa MBRS120T3
(www.onsemi.com/pub/Collateral MBRS120T3-D.pdf). Paspa6oTtky noakmounts kak PCB3D
MOJIENb K cooTBeTcTBYIOIIEMY YI'O.

B cpene SolidWorks pazpaborats TpéxmepHyto Moaenb pa3béma mutanus PWL-02M
(www.platan.ru/pdf/ec275.pdf). Paszpaborky mnoakmtwounts kak PCB3D wmonens k
cooTBeTcTByIomEMy YI'O.

B cpene SolidWorks pa3paborate TpéxmepHyto Moaenp uum-pesuctopa RC 0805 103 J
(www.eximer.net/products/electron/passive element/rezistors/chip/import/import 1584.html?Pa
ge=1). Pazpabotky moakmtounts kak PCB3D monens k cooTBeTcTBYytomeMy YI'O.

«I"opsiyast cBsI3b» MEXIY OTAEIbHBIMU YaCTSAMHU MTPOEKTA.

CUHXpOHM3ALMS AIEKTPUUECKON CXEMBI U TIE€YATHOM IJIATHI.

Haznauenue nocajioqHbIX MECT 3JIEMEHTaM.

[IpocMmoTp 1 0OOHOBIIEHUE CBA3EH MEXKAY AJIEMEHTAMHU CXEMbI U TT€YaTHOM TIIATHI.

DOneMeHTbl KOMMYTallUH.

Oco0eHHOCTH TOMOJOTHYECKUX MPOEKTOB C MCHOJIb30BAaHUEM MHOTOBBIBOJIHBIX IJIAHAPHBIX
OPO.

Pa3zpabotka nepeanux maneneii POC B cpene SolidWorks.

9.1.6. Tembl 1a00paTOPHBIX padOT

1. Bemonnenue ueptexein komnoneHToB POC B Solid Works (koHTponibHOE 3a1aH1€)

o

SNk

CocraBnenne Texuuueckoro 3ananus (T3) Ha aBTOMaTU3MPOBAaHHOE MPOEKTUpPOBaHUE OJ0Ka
POC

KomnoHoBka u pazpaboTka o61iero Buga KoHCTpykimuu POC

[TpoexTuposanue nunesoit nanean POC B SolidWorks

[TpoexTupoBanue Hecymeil koncTpykiuu POC B SolidWorks

3HAaKOMCTBO C CUCTEMOI aBTOMAaTU3UPOBAHHOTI'O IPOSKTHUPOBAHUS TIEYATHBIX IUIAT

CornacogaHa Ha noptane Ne 73053 30



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

12.
13.
14.

15.
16.
17.

18.

19.

20.
21.
22.

23.
24.
25.
26.
27.
28.

. Opranuzamus u BegeHue oundamorex PO
. Coznanue ycioBHbIX rpaduyeckux ob6o3naueHuit (YI'O) anexkTpopaanod’ieMeHTOB

[IpoekTupoBaHue FTEKTPUUECKUX CXEM

Hertamu B SolidWorks

Co6opxku B SolidWorks

Yeprexu B SolidWorks

PucoBanme Tpéxmepnbix 3ckn3oB B SolidWorks

Maccussl anementoB B SolidWorks

Onementsl “Tlo Tpaektopun™ u “IloBepryTh” B SolidWorks
Pa3pabotka koprycoB POC u3 nuctoBoro metamia B SolidWorks
Hcnonp3oBaHne CTaHIAPTHBIX KPEMEKHBIX KOMITOHEHTOB B SolidWorks
Pa3paboTka moca0uHbIX MECT Ha MEYaTHOM TIaTe AJIsl MOHTaXa KOHCTPYKTHBHBIX 3JIEMEHTOB
[ToaroroBka komnonenToB POC 115t KypcoBoii paboThI

JuanoroBoe paMelnieHle 3IEKTPOPaTN0IEMEHTOB Ha TIeYaTHOM IyiaTe
PydHas u uHTepaKkTUBHAS TPACCUPOBKHU MPOBOJIHUKOB MEYATHBIX ILJIAT
ABTOMaTH4YECKasi TPAaCCUPOBKA MPOBOAHUKOB MEYATHBIX IJIAT

9.1.7. lIpuMepHBI NepevYeHb BONPOCOB /ISl YCTHOTO Onpoca / codece10BaHUsA

CopnepxaHue U 3aja4i Kypca, pEKOMEHJALUH 110 €70 U3yUEHHUIO.

Nudopmanuonnsie texnosorun (UT) B mpodeccnoHanbHON IeATEIBHOCTH HHXKEHEpa-
npoektuposiuka POC.

TepmuHbl 1 noHATHS, Uctiosb3yeMble pu UT npoekrupoBanuu POC.

Opranuzanus npoexkrupoanus POC ¢ nomomsto UT.

CuctemHbli moaxon K npoektupoBaHuio POC ¢ ucnonb3oBaHHEM HH(POPMAIUOHHBIX
TEXHOJIOTUH.

Nudopmannonnsie CALS—rexnonoruu noanepxkku POC Ha Bcex 3Tanax >KM3HEHHOTO UK.
Cranuu pa3pabOTKH KOHCTPYKTOPCKOH TOKYMEHTALMU MPU MPOEKTUPOBaHUH ¢ Tiomolsio UT.
Knaccudukanus 3a1a4 npoeKTupoBaHust, X GopMainzarus.

Marematuueckue moaenaun (MM) POC. Dransl pa3BUTHS M KpaTKas XapaKTEPUCTUKA
coBpeMeHHOro coctossHus CAIIP pagnosnekTpoHHBIX CPEACTB, CUCTEM U KOMILJIEKCOB.
KomiuiekcHble nHTENIEKTYyanpHble (MHTErpupoBaHHbie) CAIIP.

. CnenuanusupoBannble CAIIP ans co3maHus cXeM BJIEKTPUUECKUX NPUHLUIHAIBHBIX,

MOJEIUPOBAaHUS UX PAa0OTHI, MPOCKTHUPOBAHUS MEYATHBIX MJAT, pasMeleHHs LUPPOBOM
ANeKTpudeckoi cxemsl B yctpoiictBax ITJIMC.

IlepciekTHBEI pa3BUTHSI aBTOMATU3UPOBAHHOTO IPOEKTUPOBAHUSL.

Ponp UT B nponecce coznanus POC.

YpoBHU MNPOEKTUPOBAHUS — CHUCTEMHBIH, (QYHKIMOHAJIbHBIH, KOHCTPYKTOPCKHH,
TEXHOJIOTUYECKUH.

TunoBble NPOEKTHBIE IPOLEAYPBI IPU ITpoekTHpoBanuu POC.

O606ménnas meroauka npoektuposanus POC ¢ npumenenunem UT.

WNudopmannronHas Moeib npoekrta, 6a3sl nanubix (b/]), cuctems! ynpaBneHust 6a3aMu JaHHBIX
(CYBA), pactnipenenénnsie b/I.

CpaBHUTENBbHBIH 0030p OCHOBHBIX XapaKTEPUCTHUK DPa3JIUYHBIX TUIIOB COBPEMEHHBIX
TEXHUUYECKUX CPEJCTB.

Konnenmus aBromaTu3upoBaHHoro padodero mecta (APM) mpoektuposiiuka POC Ha 6aze
K.

3aza4yu ynpaBJIeHUs U ONTUMU3ALUU, METOABI UX PEILICHUS.

OCHOBHBIE IPUHIIHIIBI CO3AHUS SCKH30B U TBEPAOTEIbHBIX Moienel aeraneit u coopok POC.
OCco0GeHHOCTH NPOEKTHUPOBAHMS JIMTHIX, BRITOUCHHBIX JeTalieil M JeTajell U3 JIMCTOBOIO
MeTaJa.

Co3znanue uepTexeit neraneit u cOOPOK.

MeToarka IpOeKTHPOBAHUS HIIEKTPOHHBIX 0510K0B ¢ ucnonb3oBanueM CAIIP Solid Works.
ITpoexkTupoBaHuE INEKTPOKTYTOB.

TennoBsle U IEKTPOMATHUTHBIE PACUETHI.

Cas3b ¢ npyrumu CAIIP.

OcobenHocTtu TpéxmepHoro npoekTupoBanus y3noB u naeraneid POC B CAIIP Kommnac u
NuBeprop.
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29. OcoOGeHHOCTH MPOEKTUPOBAHUS MMEUATHBIX y3J10B ¢ ToMoIisio UT.

30. Bo3moxkHOCcTH 1 0coOeHHOCTH nHTEpdercoB paznuaabix CATIP.

31. Meroauka IpOCKTUPOBAHUS MEYaTHBIX y3710B B KOMIUIEKCHBIX CAIIP PCAD, Altium Designer,
OrCAD, DipTrace u ap.

32. Opranuzanus u BeaeHue oubdauorex JPD.

33. Co3naHue yclIOBHBIX rpaduueckux ooo3HaueHut OPD, ycranoBka PO Ha meyaTHbIE MJIaTH U
pa3zpaboTka mocajouHbIX MecT JPD.

34. Cozmanue koMmnoHeHToB POC.

35. Pa3paboTka cxeM 3JIEKTPUICCKUX TPUHITUITHATHHBIX.

36. Jlmanorosoe pasmenienue JPO.

37. JlmanoroBasi 1 aBTOMAaTH4ECKasi TPACCUPOBKA MPOBOJIHUKOB MEYATHBIX ILJIAT.

38. Css3b ¢ apyrumu CAIIP.

39. Komnnekc TPuAHA, (moacuctrembpr «ACOHUKA-T») nns monmenupoBanusi Ha [IK
CTAI[MOHAPHBIX M HECTALIMOHAPHBIX TEIUIOBBIX MPOIIECCOB, MPOTEKAIOMINX B KOHCTPYKIusAX POC
(cToeuHble KOHCTPYKIUH, OJIOKHU C PEryJISIpPHON U HEPEryJIspHON CTPYKTypaMHU, EYaTHbIE Y3IIbl,
(yHKIIMOHAJILHBIE STYCHKH, MUKPOCOOPKH).

40. Kommekc ACOHUKA-K nnga ynpaBiaeHus HaIAEKHOCTHIO U3JECIMA HAa pPaHHUX ATamax
MIPOEKTUPOBAHUS, U3TOTOBJICHHUSI, SIKCILTyaTalluy U YTHIIN3ALHH.

41. YHuBepcajbHasg NPOrpaMMHasl CUCTEMAa KOHEYHO-3JIEMEHTHOTO aHanu3a ANSY'S mis pemenus
JUHENHBIX U HEJWHEHHBIX CTAallMOHAPHBIX M HECTAllMOHAPHBIX MPOCTPAHCTBEHHBIX 3aJay
MEXaHMKH KOHCTPYKIIHH, 3a/1a4 TeIrUIonepeiad U TerooOMeHa, 3JeKTPOJUHAMUKHY.

42. OcoO0EHHOCTH aBTOMAaTU3WPOBAHHOTO O(POPMIICHUSI KOHCTPYKTOPCKOHN mokymeHTanuu POC B
cootBercTBum ¢ ECKJI.

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATEIbHOE MBIILICHUE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obecnedyenus. CamocrosTenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yueOHBIMU MaTepHalaMH, BBIIOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPEeTyCMOTPEHHBIX
y4eOHBIM ILTAHOM.

B nporecce n3ydeHuns: IUCHUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX MaTepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHbIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, OCBSIIEHHBIE PA3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAUEHUE JJIs IOHMMaHUS JaJbHENIIEro MaTepyaa;

— OCMBIC/IMBAlTE IPOYUTAHHOE U N3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS OMOJHHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCLUIUINHE.

9.3. Tpeﬁonaﬂnﬂ K OCHOYHBIM MaTepuajJdaM Jisl JUll ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ orpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBS U WHBAJIHUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepPHAJIbl, MEpEeUeHb KOTOPHIX yKa3aH B Tabiuie 9.4.
Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl ONCHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
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BO3MOXXHOCTAMHU 300POBbsI M MHBAJIKWIOB

Kareropuu o0y4aromuxcs

Buasl 1ooIHUTENEHBIX OLEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHS

C HapylIeHHsIMU cllyXa

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUSAMU 3pEHUS

CobecenoBanue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4YeHHUSIMHU 110
0o01IeMe IUIINHCKUM
MOKa3aHHsIM

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecCTBEHHO MPOBEPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKU

9.4. MeToauuecKkue PEKOMEHIAUHA MO OCHOYHBIM MaTepuajdamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JiMug € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOoCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B MieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTECHTOM 3aJaHUs BCIIYX;

— IpeJoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M1 MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. sl Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma nmpeaoCcTaBiIeHHsI OTBETOB Ha 3a/IaHUsl, a UMEHHO:

— INMCBbMCHHO Ha 6yMare;

— Ha0Op OTBETOB HA KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCTIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHNE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIbTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
30POBbS U MHBAIHAOB MO AUCHUILIMHE MPEIycMaTPUBAET MpeaocTaBleHne nHpopmauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEeHUsIMU 3PeHHUs:

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTHMueHHBIM HIpUdTOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeyaTHOU (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUTaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeYaTHOM (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL ¢ OTPAaHMYCHHBIMU BO3MOXHOCTAMHU 300POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIIOB.
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