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

«TOMCKHU TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCVP)

HETYLYBP | W +op o yiebo
5 ¥ UNIVERSITY TpopekTop Mo yue6Hoi paboTe
[oEyseHT NOGN MCaMH INEKTPOHHOE NOENPCED
Copredumrar: all19608 cdf-4455-b54e-523511Tc1B5c

Basaeneu: Cen-enso Napes Bacasseany

Heacraurensd: ¢ 17.09 2019 no 16,08, 2024

PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
ABTOMATU3NPOBAHHOE ITPOEKTUPOBAHMUE JJIEKTPOHHBIX CPEACTB
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Hanpasnenne monroroBku / cmenuanbHOCTh: 11.03.03 KoHcTpyupoBaHHe W TeXHOJOTHS
3JIEKTPOHHBIX CpPeJCTB

Hanpasnennocts (npodunp) / cnenmanuzanusi: JJIeKTPOHHBbIE TEXHOJOTHH HAa3eMHOIro M
KOCMHMY€eCKOro Ha3HA4YeHHs

®opma o0yueHHS: OUHas

@akynbreT: PaguokoHcTpyKTOpCcKHUil pakynbrer (PK®D)

Kadenpa: Kadenpa paanorjieKTpOHHBIX TEXHOJIOTHI U IKOJOTHIECKOro MmoHuTopunra (PITIM)
Kypc: 4
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VY4eOnsiii man Habopa 2021 roga

O0beM JUCHMIIUHBI U BUAbI yU€OHOU AESITEIbHOCTU

Bunb! yueOHOM nesTeNbHOCTH 7 cemectp Bcero EnnHunel

JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
[IpakTrueckue 3aHATUA 18 18 4acoB
JlaGopaTopHble 3aHATUS 54 54 4acoB
CamocrositenpHas padbora 90 90 4acoB
ITonroroBka u caaya SK3aMeHa 36 36 qacoB
OO0mast TpyZ0eMKOCTh 216 216 4acoB
(BKJTIFOUAs MPOMEKYTOUHYIO aTTECTALUIO) 6 6 3.€.

DopMbI IPOMEKYTOUYHOM aTTeCTaIUs Cemectp
DK3aMeH 7

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. - 0600mIeHne 1 yriayOJeHre TEOPETUUECKUX U TPAKTHYECKUX 3HAHUN B 001aCTH HH(GOpPMAIIH-
OHHBIX TE€XHOJOTUH mpoekTupoBaHus POC; - m3ydyeHue NPUHIUIOB CUCTEMHOTO MOAXOAa K
aBTOMaTu3auuu npoektuposanus POC, mo3Bomisomux obdecneduBaTh 3QPEKTUBHOCT U Ka4€CTBO
MPOEKTUPYEMOIl anmapaTypbl; - OCBOEHHE MPUHUUIOB (OPMHUPOBAHUS WHPOPMALMOHHBIX MOJENeH
BJIMSIHUSI BHEITHUX M BHYTPEHHUX JAECTaOMIU3UPYIOMUX (HakTopoB, AeiicTByromux Ha POC B Teuenue
XKU3HEHHOr0 LHKJA, C LEJIbI0 apryMEHTUPOBAHHOTO aBTOMATH3MPOBAHHOI'O MPOEKTUPOBAHUS HX
KOHCTPYKLHUM; - OPMUPOBAHUE Y CTYJCHTOB MPAKTUYECKUX HABBIKOB BEJICHUS aBTOMaTHU3UPOBAHHOTO
npoektupoBanusi POC Ha OCHOBE NPOTrPECCUBHBIX TEXHUYECKUX U MPOTPAMMHBIX CPEICTB C
HCIMOJIb30BAHUEM COBPEMEHHOU 3JIeMEeHTHON 0a3bl; - OBJAJE€HHE METOJaMH aBTOMAaTH3UPOBAHHOU
pa3paboOTKU KOHCTPYKTOPCKO-TEXHOJOTHYECKOM IOKYMEHTaluu ¢ mpuMeHeHueM cranaaptoB ECKJl u
JIPYTroii COBPEMEHHON HOPMATUBHO-TEXHUYECKOM U CIIPABOYHOM JOKYMEHTAIIMH.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayn).

Yacte Otoka gucrmiing: O0g3aTebHas 4acTh.

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

Wunexc qpucumnauasl: 51.0.03.08.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BATEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCIUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMnereHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaToOpsl OCTUKEHUS [Tnanupyembie pe3yabTaThl O0y4eHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-4. Cnocoben OIIK-4.1. 3Haet nmpuemsl, MCIIOJIb30BATh IPUEMBI, CITOCOOBI K METO/IBI

INOHMUMATh IMPUHIUIIBL CIIOCOOBI 1 METOAbI MMPUMCHCHU A BBIYUCIIUTEILHON TEXHUKHU npu
paboThI COBPEMEHHBIX  |IPUMEHEHHUS BBITTOJIHEHNH (DYHKIMH cOOpa, XpaHEHUs,
I/IH(bOpMaI_II/IOHHBIX BBEIYUCIIUTEILHON TEXHUKHU O6pa6OTKI/I, nepeaayn U UCIoJIb30BaHUsA
TEXHOJIOTUI U NPY BBIOJIHEHUH QYHKIIMMA | JAHHBIX

MCIIOJIB30BATh UX JIJIS cOopa, XxpaHeHus, 00padOTKH,

peleHus 3a1a4 nepeiady ¥ UCTIOJIb30BaHUS

pohecCHOHATLHOM TAHHBIX

AEATCIbHOCTH OIIK-4.2. Ymeet pabotath ¢ |paboTarh ¢ nH(pOpMaIuen B rio0aabHbIX

uHpopMaluel B T00aIbHBIX |KOMIBIOTEPHBIX CETIX
KOMIIBIOTEPHBIX CETAX

OIIK-4.3. Bnraneer IIPUMEHSATD NIPAKTUYECKUE HABBIKU PEILICHUS
NPAaKTUYECKMMHU HaBbIKAMU  [3a71a4 MPO(ECCHOHATBHOM NesTeTbHOCTH C
peleHus 3a1ad UCIOJIb30BaHUEM HH(OPMAIIMOHHBIX
npodeccuoHaNBHOM TEXHOJIOTUI

JESTEIIBHOCTH C

HCII0JIb30BaHUEM

UH(POPMALIMOHHBIX

TEXHOJIOT U

IMpodeccuonanbHbIe KOMIIETEHIIUH

ITKP-1. Ciocoben [TKP-1.1. Ymeer cTpouTh paspabaThiBaTh (PU3UYECKUE U

CTPOUTH MPOCTEUIITNE buznueckue u MaTeMaTHYeCKHe MOJIETH Y3JI0B U OJIOKOB
buznueckue u MaTeMaTHYeCKHe MOJIETU npruOopoB

MaTeMaTHYeCKHe y3J10B U OJIOKOB IPUOOPOB.

MOJIETIH CXEM,
KOHCTPYKIUN U
TEXHOJOTHYECKHUX
MIPOLIECCOB JEKTPOHHBIX
CPEJIICTB PA3IUYHOTO

[TKP-1.2. BnaneeT HaBbIKaMH |[TPUMEHSATh HaBBIKM KOMIIBIOTEPHOTO

(GYHKIIMOHATILHOTO
KOMITBIOTEPHOTO MOJIETTUPOBAHUS
Ha3HA4YCHMUsI, a TAaKKe
MOJEIIUPOBAHUS.
UCIIOJIb30BaTh
CTaHJapTHbHIE

MMpOorpaMMHBIC CPEACTBA
HUX KOMIIBIOTCPHOT'O
MOJCIINPOBAHUS

4. O0beM IMCUMILIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHUYeCKUX YacOB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aromuxcsi ¢ npemnojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61mast TpyA0€MKOCTh AUCHHUIUIMHBI COCTABISAET 6 3a4eTHBIX eUHUIL, 216 akageMHUeCKUX 4acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JesATEIbHOCTH MPEICTABICHO B
Tabnune 4.1.

Ta6mmmna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUAM YU4SOHOM eI TeIbHOCTH

. Bcero |CemecTpbl
Bunpsl yueOHoM AesTenbHOCTH
4acoB |7 ceMecTp
KonTakTHas aynuTopHasi padora o0y4aomuxcs ¢ npenojaparesieM, Bcero 90 90
JIeKIIMOHHEBIE 3aHATUS 18 18
IIpaxkTHueckue 3aHATUS 18 18
JlaGopaTopHbie 3aHITHS 54 54
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CamocrosiTeibHas padoTa 00y4alOmuXcs, B T.4. KOHTAKTHasI 90 90
BHeayJAuTOpHasi padoTa o0y4aromuxcs ¢ npenoaasarejieM, Bcero
Hamucanne KoHciekTa caMOIOArOTOBKHU 16 16
IToaroroBka K TECTUPOBAHUIO 16 16
[ToaroroBka k 1abopaTopHOi paboTe, HANMCAHUE OTYETA 12 12
Harmmcanne otyera nmo nabopaTopHoit pabote 20 20
Hanucanue oTdera mo mpakTUYECKOMY 3aHATHIO (CEMUHAPY) 6 6
[ToaroroBKa K yCTHOMY OIPOCY / cOOECEIOBAHHIO 14 14
BrinosiHeHWE TPaKTUYECKOTO 3aJaHUS 6 6
IHoaroroBka u capavya 3K3aMeHa 36 36
O0mas Tpya0eMKoCTh (B 4acax) 216 216
Oo0mas TpynoeMkocTh (B 3.€.) 6 6

5. CTpykTypa u cogep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) AUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CTpykTypa IUCHUIUIUHBI MO pa3aenaM (TeMaMm) W BHJaM y4eOHOU JesSTeNbHOCTH MPUBEICHA B
tabmume 5.1.
Tabnuma 5.1 — Pa3aenst (TeMbl) AUCHUILINHBL U BUBI YYEOHOH IEATEIbHOCTH

Jlexk. Cawm. Bcero
[Tpak. | JIa6. dopmupyemble
HazBanus pasnenoB (TeM) IMCHUILIMHBL | 3aH., paob., | gacos (6e3
3aH., 4| pao. KOMIIETEHIINH
q 9 | ’K3aMeHa)
7 cemecTp
1 Beenenue. OCHOBHEIE TOHATHS 2 - - 4 6 OIIK-4, ITKP-1
2 OCHOBHBIC MPUHIUIIBI U METOJ0JIOTUS |2 - - 4 6 OIIK-4, IIKP-1

pUMEHEHUs HHPOPMaIMOHHBIX
TEXHOJIOTHI MPU MPOCKTUPOBAHUHT
PaIMO3JIEKTPOHHBIX CPEJICTB

3 NndopmannoHHbIE TEXHOJIOTUU HA 2 - 4 14 20 OIIK-4, TIKP-1
Pa3IMYHBIX dTanax MPOeKTUPOBAHUS
PaaNO3JIEKTPOHHBIX CPE/ICTB

4 ABTOMaTHM3MPOBAHHOE IPOCKTUPOBAHUE |2 18 18 32 70 OIIK-4, I[IKP-1
KOHCTPYKITUNA U TEXHOJIOTHUUECKHUX
MIPOLIECCOB PAJAMOAIEKTPOHHBIX CPE/ICTB
5 NHpopMaliMOHHbBIE TEXHOJIOTHH 2 - 24 10 36 OIIK-4, TTIKP-1
MPOEKTUPOBAHUS JIeTasiel U cOOPOK
KOHCTPYKUUU PaO31EKTPOHHBIX
cpencts ¢ nomoibio CAITP

6 [IpoexTHpoBaHUE NIEYATHBIX y3JI0B C 2 - 8 10 20 OIIK-4, IIKP-1
MOMOIIHI0 NHPOPMAITMOHHBIX TEXHOJIOTHIA

7 O0ecneueHNe KauecTBa, HAAEKHOCTH U |4 - - 8 12 OIIK-4, IIKP-1
ONTUMU3AIHS PATUOIICKTPOHHBIX

CPEJIICTB

8 OdopmieHre KOHCTPYKTOPCKOM 2 - - 8 10 OIIK-4, TIKP-1

JokyMeHTauuu ¢ nomoipto CAIIP
Uroro 3a cemectp |18 18 54 190 180
Hroro|18 18 54 90 180

5.2. Conep:xanue pa3ienoB (TeM) TUCHHIIMHBI

Coneprkanue pas3nesioB (TeM) TUCHUILIMHEI (B T.4. TIO JIEKIHUIM) MPUBEICHO B Ta0ymIe 5.2.
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Tabmuma 5.2 — CoaeprkaHue pa3ieoB (TeM) TUCIUTUINHBI (B T.Y. 1O JICKITHSIM)

Hazpanus pa3neinos (tem)
JUCHUITIINHBI

CopepxaHue pa3aesion (TeM)
JUCHUTUIUHBI (B T.4. 110 JICKIUSM)

TpynoemkocTsb
(JIeKLIMOHHbBIE
3aHATHA), U

dopmMupyembie
KOMIIETCHIIUH

7 cemecTp

1 Beenenne. OcHOBHBIE
HOHATHUS

Copepxanue 1 3aa4u Kypca,
PEKOMEHIALINN TIO €r0

n3yuenuto. upopmannoHssle
texnosoruu (MT) B npodeccuonanbHoi
NESATEIbHOCTH NHXEHEPa-
npoektuposirka POC. Tepmunsl u
MOHATUSA, UCTIONb3yemble pu UT
npoexktupoBanuu POC

OIIK-4, IIKP-1

Hroro

2 OCHOBHBIEC MPUHITUIIBI U
METOJI0JIOTHS TPUMEHEHHUS
nH(})OpPMAITMOHHBIX
TEXHOJIOTHI TIPU
MIPOEKTUPOBAHUU
PaZMOdIIEKTPOHHBIX
CPEICTB

Opranuzanus npoektupoBanus POC ¢
nomosro UT.

CucTeMHBIN MOJIX0/ K TPOEKTUPOBAHUIO
POC ¢ ncrionp3oBanyueM
WH()OPMAITMOHHBIX TEXHOJIOTHMA.
Nudopmanmonnsie CALS—TexHOMOTHH
noaaepxxku POC Ha Bcex aTanax
KU3HEHHOTO uKiIa. Ctaauu pa3paboTKku
KOHCTPYKTOPCKOW IOKYMEHTAIIUH TTPU
MPOEKTUPOBAHUHU ¢ nmomoibo UT

OIIK-4, ITIKP-1

Hroro

3 UudopmannoHHbIe
TEXHOJIOTHUH Ha Pa3IMYHBIX
dTanax MpoeKTUPOBAHHS
PaIO3IEKTPOHHBIX
CpeACTB

Knaccudukanus 3agau
MPOEKTHUPOBAHMUS, NX (POPMATTU3ALIHSL.
Maremaruueckue moaenun (MM) POC.
Oransl pa3BUTUS U KpaTKas
XapaKTepUCTHKA COBPEMEHHOIO
cocrosinust CAIIP pannosnekTpoHHbIX
CPEJICTB,

CUCTEM U KoMIulekcoB. KoMmIuiekcHbie
UHTEJJIEKTyalIbHbIe (MHTETPUPOBAHHBIE)
CAIIP. CneunanusupoBannbsie CAIIP
JUIS CO3JJaHUsI CXEM DJIEKTPUUECKHUX
MPUHLIMIIAATIBHBIX, MOJAECIUPOBAHUS UX
paboTsI,

[IPOEKTUPOBAHMSI IEYATHBIX ILJIAT,
pasMenicHus TH(PPOBOI AIMEKTPUICCKOM
cxeMmsl B ycrporctax [TJINC.
[IepcniekTuBEI pa3BUTUSA
aBTOMATHU3UPOBAHHOTO MPOEKTUPOBAHUS

OIIK-4, I[IKP-1

Hroro
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4 ABTOMAaTHU3MPOBAHHOE
IIPOEKTUPOBAHUE
KOHCTPYKUHHN U
TEXHOJIOTMYECKHUX
IIPOLIECCOB
PasvodJIEKTPOHHBIX
CPENCTB

Poxs UT B pouiecce cozmanus POC.
YPpOBHM NPOECKTUPOBAHUS — CUCTEMHBII,
(YyHKIMOHATIBHBIH,

KOHCTPYKTOPCKHI, TEXHOJTOTHYECKHIA.
Turosbie

IIPOEKTHBIE MPOLETYPHI IPU
npoexktupoBanuu POC.

O0600méHHas METOINKA
npoektupoBanusi POC ¢ npumeHennem
UT. UadopmanoHHast MOJIENb IPOCKTA,
6a3b1 nanubix (bJ1), cuctemsl
yIpaBiieHus: 6azamu

nauubiX (CYB/), pacnpenenéunnie b/1.
CpaBHHTENBHBINH 0030p OCHOBHBIX
XapaKTEPUCTHUK Pa3IMYHbIX TUIIOB
COBPEMEHHBIX TEXHUYECKUX CPEJICTB.
Konnenuus

aBTOMATH3MPOBAHHOTO pabouero mecra
(APM)

npoektuposiuka POC na 6aze I1K.
3aauy ynpaBJIeHUs U ONITUMU3ALINY,
METO/JIbl UX PELICHHUS.

OIIK-4, I[IKP-1

Hroro

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

OCHOBHbBIE IPUHIIMIIBI CO3AAHUS ICKU30B
U TBEPAOTENbHBIX MOJIENIECH AeTane 1
coopok POC. Ocobennoctu
MIPOEKTUPOBAHMSI TUTHIX, BBITOUEHHBIX
JeTajneu

U JleTasiedl U3 JTUCTOBOTO MeTaslIa.
Co3nanue ueprexei aeranei U cOOPOK.
MeToauka mpoeKTUPOBAHUS
3JIEKTPOHHBIX OJIOKOB €
ucnonszoBanueM CAIIP Solid

Works. IIpoektupoBanue
AJIEKTPOXKTYTOB. TeroBbie

U 3JICKTPOMAarHUTHbIE pacy€Thl. CBsI3b C
npyrumu CATIP. OcobenHocTu
TPEXMEPHOTO IPOEKTHUPOBAHUS

y310B U aeraneit POC B CAIIP Kommnac
u NUuBeprop.

OIIK-4, IIKP-1

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

Oco0eHHOCTH IPOEKTUPOBAHUS
IIeYaTHBIX y3710B ¢ nomoupro UT.
Bo3moxHOocTH 1 0cOOEHHOCTH
unTepdeiicoB pazmmuabix CAIIP.
Metoanka mpOeKTUPOBAHUS IEUYATHBIX
y310B B komiuiekcHbix CATIP P-CAD,
Altium Designer, OrCAD, DipTrace u
np. Opranuzanus 1 BeJieHHe OUOINOTEeK
OPD. Co3nanue yCIoBHBIX IpauaecKux
obo3nauennit OPJ, ycranoBka OPD Ha
MeYaTHBIC IUIATHI U pa3padoTKa
nocaiounbix Mect OPD. Coznanue
komroHeHToB POC. Pa3paboTka cxem
AIIEKTPUYECKUX TPUHIUITAATBHBIX.
JHuanorosoe pasmerienue DPD.
JlnanoroBasi 1 aBTOMaTH4eCKast
TPacCUPOBKA IMPOBOJHUKOB MEYATHBIX
mwiat. Cs3b ¢ npyrumu CAIIP.

OIIK-4, I[IKP-1

Hroro

7 ObecrieueHe KauecTBa,
HaJEKHOCTU U
OITHMHU3ALIHS
PaaNO3JEKTPOHHBIX
CpE/CTB

Kommiiekc TPUAHA, (moacucremsl
«ACOHUKA-T») nns MmoaenupoBaHus
Ha [IK cranuoHapHbIX U
HECTAllMOHAPHBIX TEIJIOBBIX ITPOLIECCOB,
IIPOTEKAIOINX B KOHCTpYKIUIX POC
(croeuHble KOHCTPYKIMH, OJIOKH

C PEryJIIpHOHN U HEPETYJIPHON
CTPYKTypaMHu, [Ie4YaTHBIE y3JIbl,
(bYHKIMOHAJIBHBIE TYCHKH,
MHUKPOCOOPKH).

Kommnekc ACOHUKA-K nug
yIPaBIEHUS HAIEKHOCTBIO U3/IEINI Ha
paHHUX dTanax NpOEKTUPOBAHNUS,
U3TOTOBJICHMS], DKCILTyaTalluu 1
yTUIN3aluu. Y HUBEpCaAJIbHAs
IIPOrpaMMHasi CUCTEMA KOHEYHO-
sneMeHTHOro aHanmm3a ANSYS nig
pELIEeHNs TMHEWHBIX U HEJIMHENHBIX
CTallMOHAPHBIX U HECTALIMOHAPHBIX
IIPOCTPAHCTBEHHBIX 33]1a4 MEXaHUKU
KOHCTPYKLUH, 3a7a4

TEeIUIoNepelaut U TeII000MeHa,
ANEKTPOAUHAMUKH

OIIK-4, IIKP-1

Hroro

8 Odopmnenue
KOHCTPYKTOPCKOH

JIOKYMEHTAIIUU C TIOMOIIIBIO
CAIIP

Oco0eHHOCTH aBTOMATU3UPOBAHHOTO
oopMIIeHHST KOHCTPYKTOPCKOM
nokyMmeHTanuu POC B COOTBETCTBUH C
ECKJI

OIIK-4, ITIKP-1

Hroro

Hroro 3a cemectp

18

Hroro

18
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5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

HaunMmeHnoBaHue npakTHYECKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Ta6ymma 5.3 — HauMeHOBaHMEe MPaKTHYECKUX 3aHATHH (CEMHUHAPOB)

Ha3zBanus pazgenon HaunmeHnoBanue nmpakTuiyeckux 3aHAThil | TpynoemMkocTs, | Dopmupyemblie
(Tem) TUCUIUTLTAHBI (cemuHapOB) q KOMITETCHITH
7 cemecTp
4 AsromarusupoBanHoe |[loctanoBka 3amaun. BeiOop snemeHTHON 6 OIIK-4, I[IKP-1
IIPOEKTUPOBAHUE 6a3bl 1 hopMupoBaHHE OMOIUOTEKH
KOHCTPYKUHUU U komroneHToB CAIIP.
TCXHOJOTUICCKUX [IpoekTupoBaHue MEYaTHOrO y37a. 6 OIIK-4, ITKP-1
HIpOLECcoB Boinonnenue pacuéroB. Opopmienue
PaAnO3ICKTPOHHBIX KOHCTPYKTOPCKO-TEXHOJIOIMYECKOMN
CpeacTB JIOKYMEHTAIIUH.
[IpoekTupoBaHue 21€EMEHTOB 6 OIIK-4, IIKP-1
koHcTpykuuu POC ¢ ncnons3oBanuem
CHUCTEMbI aBTOMATU3HUPOBAHHOTO
MPOEKTUPOBAHUS
Uroro 18
Hroro 3a cemectp 18
Hroro 18

5.4. JlabopaTopHbIe 3aHATHSA

HaunmeHnoBanue nabopaTopHbIX paboT MpuBeeHO B Tabnure 5.4.
Tabnuma 5.4 — HauMmeHoBanue 1a00paTOpHBIX padboT

HazBanus pa3aenos (Tem TpynoemMkocThb dopmupyemole
p (Tenm) HaunmenoBanue 1a00paTopHbIX paboT Py ’ pMHPY
IMUCLIATLIUHEI q KOMIIETEHIINU

7 cemecTp

3 UadopmannoHHbIe Brinonnenue yeprexen 4 OIIK-4, TTKP-1
TEXHOJIOTUH Ha Pa3INYHBIX | KOMIIOHEHTOB

sranax npoektuposanus |POC B Solid Works (koHTpoiabHOE
PaIuO3TIEKTPOHHBIX 3a/IaHHE)

CpEe/ICTB Hroro 4

CornacoeaHa Ha noptane N2 63282



4 ABTOMAaTHU3MPOBAHHOE Cocrasiienue TexHUYEeCKOro 3aaHus 2 OIIK-4, ITIKP-1

IIPOEKTUPOBAHUE (T3) Ha aBTOMaTU3UPOBAHHOE
KOHCTPYKLHUH U npoektupoBanue 6ioka POC
TCXHOJIOTMICCKUX KommonoBka u pazpabotka o01iero 2 OIIK-4, TTKP-1
nponeccon BH1a KOHCTpYKIMKu POC
PatO5ICKTPOHHbIX [TpoeKTUpOBaHKE JUIIEBOM TIAHETH 2 OIIK-4, TIKP-1
cpencrs POC B SolidWorks
[IpoexTrpoBanue Hecyen 2 OIIK-4, I[IKP-1
koHcTpykuuu POC B SolidWorks
3HAKOMCTBO C CHCTEMOM 2 OIIK-4, TTKP-1
aBTOMAaTU3UPOBAHHOTO
POEKTUPOBAHUS
MEeYaTHBIX AT
Opranu3zanus u BeieHHe OMOITHOTEeK 2 OIIK-4, ITKP-1
OPO
Co3znanue yciaoBHBIX Tpaduueckux 2 OIIK-4, ITKP-1
o0o3HaueHuii (YI'O)
ANEKTPOPATUOITIEMEHTOB
[IpoekTpoBaHUE PTEKTPUIECKHUX 4 OIIK-4, 1TKP-1
CXeM
Hroro 18
5 NudopmannoHHbIe Heramu B SolidWorks 2 OIIK-4, I[IKP-1
TCXHOJIOTHH Co6opxku B SolidWorks 2 OIIK-4, TTKP-1
IPOCKTHPOBAHHS ﬂeTaJvIeﬁ Yeprexu B SolidWorks 4 OIIK-4, TTKP-1
1 C6OPOK KOHCTPYKLIHA PucoBanue TpEXMEpPHBIX ICKU30B B 2 OIIK-4, I[IKP-1
PaIO3IEKTPOHHBIX SolidWorks
At O Maccusbi 21emenToB B SolidWorks 2 OIIK-4, TIKP-1
Onements! “Ilo Tpaekropun” n 2 OIIK-4, IIKP-1

“IToBepuyTh” B SolidWorks

Pazpabotka xoprycoB POC u3 2 OIIK-4, ITKP-1
mcroBoro Mertajuia B SolidWorks

Hcnonb3oBaHue CTaHIAPTHBIX 2 OIIK-4, TTKP-1
KPENEXHBIX KOMIIOHEHTOB B

SolidWorks

PazpaboTka mocaJjouHbIX MECT Ha 4 OIIK-4, IIKP-1

Me4YaTHOM MiaTe A MOHTaXa
KOHCTPYKTUBHBIX 3JICMCHTOB

IToaroroska xommonenToB POC mis 2 OIIK-4, ITKP-1
KypCOBOH pabOTHI

Hroro 24
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6 IIpoexTupoBanue [wnamoroBoe pazMelieHue 4 OIIK-4, ITKP-1
MI€YATHBIX y3JI0B C INEKTPOPATUOITIEMEHTOB Ha
TIOMOIIBIO MEeYaTHOU
UH(POPMAIIMOHHBIX iare
TEXHOJIOT Ui PyuHas u uHTepakTUBHAS 2 OIIK-4, ITKP-1
TPACCUPOBKHU ITPOBOTHUKOB MEYATHBIX
miat
ABTOMaTHUYECKAsI TPACCUPOBKA 2 OIIK-4, IIKP-1
MIPOBOJIHUKOB MEYATHBIX ILJIAT
Utoro 8
Hroro 3a cemectp 54
Hroro 54

5.5. KypcoBoii npoekT / kypcoBasi padora

He npenycMOoTpeHo y4eOHBIM IIaHOM

5.6. CamocTosiTesqIbHaAs1 paboTa

Bunbr camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETCHIIMH MPECTaBICHbBI B

tadymue 5.6.
Tabmuia 5.6 — Busbl caMocTOosATeIbHON pabOThI, TPYJ0EMKOCTh U (hOPMHUPYEMbIE KOMIIETEHIIUN
Bunnl
HasBanns paznenos . | Tpynoemkocts, | @opMupyemsble
CaMOCTOSITENIbHOM DopMBI KOHTPOJIS
(Tem) TUCUUTLTAHBI q KOMIIETECHIIUU
paboTsl
7 cemecTp
1 Beenenue. OcHoBHEle |Hanucanue 2 OIIK-4, ITKP-1 Koncnekr
MOHSATHUSA KOHCIIEKTa CaMONOJITOTOBKHU
CaMONOITOTOBKHU
IToaroroBka k 2 OIIK-4, IIKP-1 TecTtupoBanue
TECTUPOBAHUIO
Hroro 4
2 OcHoBHbI€ npuHLUIb |Hanucanue 2 OIIK-4, TIKP-1 Koncnekr
1 METOJ0JIOT U KOHCIIEKTa CaMONOJITOTOBKHU
MIPUMEHEHUS CaMONOJITOTOBKHU
MH(POPMALIMOHHBIX
TeXHOJIOTHA 1P IToaroroska k 2 OIIK-4, ITIKP-1 TectupoBanue
IPOEKTUPOBAHUU TCCTUPOBAHMIO
aJIM03JIEKTPOHHBIX
pail p Hroro 4
CPEICTB
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3 NndopmannoHHbIe Hanucanue 2 OIIK-4, ITKP-1 Koncnekr
TEXHOJIOTHH Ha KOHCIIEKTa CaMOIOAITOTOBKHU
Pa3JIMYHBIX dTanax CaMOTIOITOTOBKHU
HPOCKTUPOBAHUA [ToaroroBka k 2 OIIK-4, ITIKP-1 TectupoBanue
PaarodIEKTPOHHBIX TECTHPOBAHHIO
CpeacTs [ToaroroBka K 4 OIIK-4, TIKP-1 | JlaGopartopHast
nabopaTopHOI pabota
pabote, HarMcaHue
oT4yeTa
Hanucanue otuera no 6 OIIK-4, TIKP-1 Ortuer o
nabopatopHo# pabore nabopaTopHOI
pabote
Uroro 14
4 AsroMatusupoBaHHoe |Hanucanue 2 OIIK-4, ITIKP-1 Koncnekr
MIPOEKTUPOBAHHE KOHCIIEKTa CaMOTIOATOTOBKH
KOHCTPYKLUN U CaMOIIOATOTOBKH
TCXHOJIOTHYCCKHUX Hammcanue oTyera 1o 6 OIIK-4, ITKP-1 OrtueT 110
HponeccoB nabopaTtopHoO# pabote nabopaTopHOI
PaZMOdIIEKTPOHHBIX pabote
CpeacTs [ToaroToBKa K 2 OIIK-4, TTKP-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 4 OIIK-4, TIKP-1 JlabopartopHas
nabopaTopHOI pabota
pabote, HarMcaHue
oT4yeTa
Hanucanue otyera 1o 6 OIIK-4, TIKP-1 Ortuer o
MPAKTHIECKOMY MIPAKTHIECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
[ToaroroBka k 6 OIIK-4, IIKP-1 | VYcrabIi onpoc /
yCTHOMY ompocy / cobecenoBanme
co0eceI0BaHNIO
Brimonnenue 6 OIIK-4, T1IKP-1 [IpakTrueckoe
MIPAKTUIECKOTO 3a/laHue
3a/laHus
Htoro 32
11
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5 NudopmannoHHbIe Hanucanue 2 OIIK-4, ITKP-1 Koncnekr
TEXHOJIOTHH KOHCIIEKTa CaMOIIOATOTOBKH
MIPOSKTUPOBAHUS CaMOITIOITOTOBKH
ieTaieit 1 cbopox Hamnucanwue otyera 1mo 2 OIIK-4, TTIKP-1 OTuer no
KOHCTPYKIHH nabopaTopHoi pabore nabopaTopHoOi
PaIMOAIICKTPOHHBIX pabote
CPEACTB C MOMOIIBIO [Toaroroska K 2 OIIK-4, I[IKP-1 | TectupoBanue
CAIIP TECTUPOBAHUIO
[ToxroroBka 2 OIIK-4, [IKP-1 | VYcrtHbI# ompoc /
YCTHOMY OIpocy / cobecenoBaHue
co0eceI0BaHuUI0
[ToaroroBka k 2 OIIK-4, TTKP-1 JlabGopaTopHas
nabopaTopHOH paborta
paboTe, HalMCaHNUe
oTyera
Hroro 10
6 IIpoexTupoBanue Hanucanue 2 OIIK-4, TTIKP-1 Koncnekr
MIEYATHBIX y3JIOB C KOHCIIEKTa CaMOIIOATOTOBKH
TIOMOIIIHIO CaMOITIOITOTOBKH
MH()OPMAIMOHHBIX Hamnucanwue otyera mo 2 OIIK-4, ITIKP-1 Ortuer no
TEXHOJIOT Ui nabopaTopHoi pabore nabopaTopHOI
pabote
IToaroroska k 2 OIIK-4, ITIKP-1 TectupoBanue
TECTUPOBAHUIO
[ToxroroBka 2 OIIK-4, [IKP-1 | VYcrtHbI# ompoc /
YCTHOMY OIpocy / cobecenoBaHue
co0eceI0BaHuUI0
[ToaroroBka k 2 OIIK-4, TTKP-1 JlabGopaTopHas
nmabopaTopHOH paborta
paboTe, HalMCaHNE
oTyera
Hroro 10
7 Obecrieuenne Hamucanwue 2 OIIK-4, TIKP-1 Koncnekr
KauecTBa, HAEKHOCTH | KOHCIICKTA CaMOIIOATOTOBKH
Y ONTUMU3AIHS CaMOITIOITOTOBKH
PanuO3JICKTPOHHBIX Hanucanue otuera no 2 OIIK-4, ITKP-1 OrtueT 1o
CpenCcTB nabopaTopHoi pabore nabopaTopHOI
pabote
[ToaroroBka x 2 OIIK-4, T1IKP-1 TectupoBanue
TECTUPOBAHUIO
[ToxroroBka 2 OIIK-4, [IKP-1 | VYcrtHbI# ompoc /
YCTHOMY OIpocy / cobecenoBaHue
co0eceI0BaHuUI0
Uroro 8
12
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8 OdopmieHue Hanucanue 2 OIIK-4, ITKP-1 Koncnekr
KOHCTPYKTOPCKOU KOHCIIEKTa CaMOIIOATOTOBKH
JIOKYMEHTAITUH C CaMOITIOITOTOBKH
nomomisro CAIIP Hanucanue oT4eTa 1o 2 OIIK-4, TIKP-1 Oruer 1o
nabopaTopHoi pabore nabopaTopHOI
pabote
IToaroroska k 2 OIIK-4, ITIKP-1 TectupoBanue
TECTUPOBAHUIO
ITonroroBska k 2 OIIK-4, [IKP-1 | VYcrtHbI# ompoc /
YCTHOMY OIpocy / cobeceoBaHMe
co0eceI0BaHuUI0
Hroro 8
Hroro 3a cemectp 90
[ToaroroBka u cnaya 36 DK3aMeH
dK3aMEHa
Hroro 126

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX NPH U3YUYEHUU TUCUMUIIIMHBI,
U BH/I0B YU4eOHOM 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYECHHH TUCHHUIUIUHBI, U BUJIOB YyueOHOM
NEATEILHOCTH MPEICTAaBICHO B TadHIIE 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX TIPU U3YUYECHUHU AUCLUUILINHBI, U BUOB

3aHATHI
Buapl yaeOHOI AesTENbHOCTH
dopmupyembie
Jlek. | Ilpak. | JIa6. | Cam. DopMBI KOHTPOJIA
KOMIETEHIINH
3aH. | 3aH. | pa0. | pa0.
OIIK-4 + + + +  |KoHCHeKT caMOnoAr0TOBKH, Y CTHBIN OMpoc /
cobecenoBanue, JlabopatopHas pabora,
[TpakTuueckoe 3amanue, TecTupoBanue, JK3aMeH,
Otuer o naboparopHoit padore, OTueT MO
MIPAKTUIECKOMY 3aHSITHIO (CEMHHAPY)
[IKP-1 + + + + | KoHCHeKT caMOnoAroTOBKH, Y CTHBIM OIpocC /
cobecenoBanue, JlabopaTopHas padora,
[IpakTrueckoe 3ananue, TectupoBanue, JK3aMeH,
Otyet no nabopaTopHoit padote, OTUeT MO
MIPAKTUYECKOMY 3aHITHIO (CEMUHAPY)

6. PeiiTuHroBasi cucremMa /1Jisl OLlEeHKH yCIIeBAeMOCTH 00y4aromuxcst
6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHKH U1t POpPM KOHTPOJIS PEICTaBICHbI B Ta0muiie 6.1.
Tab6muma 6.1 — bamnbHbIE OLIEHKH

. . MakcumanbHbIi
MakcuManbHbIi MakcumanbHbIiI
Oamn 3a mepuon | Beero 3a
DOopMBI KOHTPOJIS 6a Ha 1-y1o KT ¢| ©Oann 3a mepuon
mexay 2KT nuHa | cemecTp
Hauana cemectpa | mexay 1KT u 2KT
KOHEI] ceMecTpa
7 cemecTp
KoncnexT caMonmoaroToBKu 2 2 0 4
YcTHBIH ompoc / 2 2 0 4
cobecenoBanue
JlaGopatopHas pabota 5 5 3 13
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[TpakTueckoe 3aaHue 5 5 3 13
TectupoBanue 3 3 0 6
Otuet no nabopaTopHOH 5 5 5 15
pabote

OT4er 1o NpaKTU4ECKOMY 5 5 5 15
3aHSTHIO (CEMUHApY)

OK3aMeH 30
HToro Makcumym 3a epuoz 27 27 16 100
Hapacratomum utorom 27 54 70 100

6.2. IlepecueT 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tabmuia 6.2 — Ilepecuet 6aIoB B OIEHKH 32 TEKYIINI KOHTPOIh

bamnibl Ha naTy TEKyero KOHTpoIs Onenka

>90% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

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

N |W | B~

< 60% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. Ilepecuet cyMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

[TepecuyeT cymMMBbl 6amiioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIHUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKTYHAPOAHYIO OLIEHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIIECIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTIM4YHO) (3a4TEHO) 90— 100 A (OTJIIHYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (ynoBneTBOpUTENHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBoputreabHO)

7. YueOHO-MeTOAMYecKoe 1 MH(OPMAIITHOHHOE o0ecneyeHue U CIIUTIITHHbI
7.1. OcHOBHas JqUTEpaTypa

1. MndopManmoHHbIe TEXHOIOTHH MTPOEKTUPOBAHUS PAIMO3IEKTPOHHBIX CPEICTB: yuel. mocodue
s cTyn. Beicil. yue6. 3aBenenuit / F0.JI. Mypowmrues, 1.}O. Mypowmres, U.B. Tropun u ap. — M.:
W3narenbckuii meHTp «Akamemus», 2010. - 384 c. (manmuue B 6udnmmorexke TYCVYP - § 3k3.).

2. Kynpssues, E.M. OcHOBBI aBTOMaTH3UPOBAHHOTO MPOSKTUPOBAHMS: YUeOHHK J17st By30B / E. M.
Kynpsues. - M.: Akagemus, 2011. - 304 c. (nanmuune B 6ubmmoreke TYCVYP - 10 3k3.).

3. Pa3paboTka TEXHUUYECKOTO 3aJaHUsl U TEXHUYECKUX MPEI0KEHUI Ha npoekTupoBanue POC:
YyebHoe mocobue k kypcoBomy npoektupoBanuto / FO. I1. Koopun - 2018. 94 ¢. [DnexTpoHHBIH pecypc]:
— Pexxum noctyna: https://edu.tusur.ru/publications/7902.

4. Cremenko, B.b. P-CAD. TexHonorusi npoeKTHPOBAHUS NIEYATHBIX IJIaT: Y4eOHoe mocodue s
By30B / B. b. Cremenko. - CI16.: BXB-ITerepOypr, 2005. - 711 c. 20 3k3.) (Hanuuue B OuOIHOTEKE
TYCVYP - 20 3k3.).

7.2. lonoTHUTEIbHAS JIUTEPATypa
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https://edu.tusur.ru/publications/7902

1. OcHOBBI KOMIBIOTEPHBIX TEXHOJOTHI MPOCKTUPOBAHUS PATUOITIECKTPOHHBIX CPENICTB: YUueOHOe
nocobue / FKO. II. Kob6pur - 2018. 56 c. [DnexkTpoHHBIN pecypc]: — Pexum nmoctyma:
https://edu.tusur.ru/publications/7906.

2. YBapoB A.C. P-CAD. IlpoexkTupoBaHue U KOHCTPYUPOBAHUE DJICKTPOHHBIX YCTPOUCTB. - M.:
«opstaast muaus-Tenexkom», 2004. - 760 c. (Hanmuue B 6udimoreke TYCVYP - 42 3k3.).

3. PaspaboTka u ohopmieHHE KOHCTPYKTOPCKOW TOKYMEHTAIIMH PAaIMOAICKTPOHHON anmapaTyphl:
Cnpasounuk / D.T. PomansrueBa, A.K. UBanoBa, A.C. KynukoB u nap.; [lox pea. 3.T. PomanbraeBoit. —
M.; Paguo u cBs3b, 1989. — 448 c. (mHanmuuue B 6ubimoteke TYCVYP - 21 3k3.).

4. Pazesur B./l., [ToranoB }0.B., Kypymun A.A. [IpoektupoBanune CBY ycTpoiCTB ¢ TOMOIIBIO
Microwave Office. — M.: Conon-IIpecc, 2003. - 496 c. (Hanmuue B 6ubimoteke TYCVYP - 14 3k3.).

5. OCHOBBI MPOCKTUPOBAHUS IEKTPOHHBIX cpeAcTB: YuebHoe mocobue / B. I'. Ko3znos, A. A.
Yepusimer, 0. II. Kobpunr - 2012. 149 c¢. [DnekTpoHHBIH pecypc]: — Pexum goctymna:
https://edu.tusur.ru/publications/2783.

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYECKHE MOCOOUs

1. UHpopManroHHBIE TEXHOJOTHH TMPOCKTUPOBAHUS PATHOIIEKTPOHHBIX CPENCTB: YueOHOE
mocobue K KypcoBomMy U quruioMHoMy nipoektupoBanuto / FO. I1. KoOpun - 2016. 74 c. [DneKTpOHHBIHI
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/6566.

2. ABTOMAaTHM3MPOBAHHOE MPOCKTHPOBAHNE PATHOAIICKTPOHHBIX CPEACTB: MeToquecKne yKa3aHus
o camocrostensHoi padote / 0. I1. Ko6pun - 2017. 23 c. [DnekrpoHHsIi pecype]: — Pexxum gocryma:
https://edu.tusur.ru/publications/6621.

3. Altium Designer. SolidWorks. Yacts 1. Pa3paboTka snemenTHoi 6a3b1: COOPHHUK MPAKTHYECKUX
3aJJlaHUH 110 MPOSKTUPOBaHUIO mevaTHbIX y310B POC / [I. B. O3epkun - 2012. 66 c¢. [DIeKTpOHHBIH
pecypc]: — Pexxum noctyma: https://edu.tusur.ru/publications/1556.

4. Altium Designer. SolidWorks. YacTts 2. CxemoTexHu4deckoe npoektupoanue: COOpHHK
MPAaKTUYECKUX 33JaHUN MO MPOEKTUpPOBaHMIO NeyaTHHIX y310B POC / JI. B. O3epkun - 2012. 50 c.
[DnexTponHsbIi pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/1554.

5. Altium Designer. SolidWorks. Yacte 3. Tomonormueckoe mpoektupoBanue: COOpHHK
MPaKTUYECKUX 3aJaHUN MO MPOEKTUPOBaHMIO MeyaTHhIX y310B POC / JI. B. O3epkun - 2012. 95 c.
[DnexTponHsbIi pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/1558.

6. 3HaKOMCTBO C CHCTEMOI aBTOMAaTHU3UPOBAHHOI'O MpoeKTHUpoBaHUsA nevyaTHbix miat P-CAD:
Meronnueckne ykazaHusi K J1abopaTopHoil pabote mo aucuuiummae «HbopMaoHHbIE TEXHOIOTHI
npoektupoBanus POC» / 0. I1. Ko6pun - 2012. 28 c. [DnexkTpoHHBIN pecypc]: — Pexum gocrtyna:
https://edu.tusur.ru/publications/2614.

7. Opranuzanus u BeaeHue o6ubauorek panuodnemeHToB B P-CAD: Meroaunueckue yka3zanus K
naboparopHoit padore o aucuuruinHe « MTHbDOpManmoHHBIe TeXHOIOTHH nmpoekTupoBanus POCy / 10. II.
KoOGpun - 2012. 31 c. [DnexTpoHHsbI# pecypc|: — Pexum goctyna: https://edu.tusur.ru/publications/2612.

8. Co3manue yciIoBHBIX rpadudecknx o00o3HaueHH paanodnemMeHToB B P-CAD: Meroandeckue
yKa3zaHud K JlabopaTopHoil pabote mo aucuuriuinHe « M HpopManmoHHbIE TEXHOJIOTHH MTPOSKTHPOBAHUS
POC» / 0. II. Kobpun - 2012. 60 c. [DnexTpoHHHH pecypc]: — Pexum nmoctyma:
https://edu.tusur.ru/publications/2611.

9. PazpaboTka mocaouHBIX MECT JIJIsl MOHTa)Ka KOHCTPYKTHUBHBIX JIEMEHTOB Ha IIEYaTHOM Ij1aTe B
P-CAD: Metoanueckue yka3aHus K yabopatopHoil pabore mo nucuumiuHe «HMHpopmarmoHHbie
texHonoruu npoexktuposanust POCy» / 0. I1. Kobpun - 2012. 83 c. [DnekTponHbIi pecypc]: — Pexum
noctyma: https://edu.tusur.ru/publications/2610.

10. ®opmupoBanmne komnoHeHToB POC ¢ momompio nucnetdepa 6ubnamorek P-CAD Library
Executive: Meroanueckue yka3zanus K J1abopatopHoil pabore mo nucuumuinae « MHPpopMannoHHbIE
texHonoruu npoexktuposanust POCy» / 0. I1. Kobpun - 2012. 35 c. [DnekTpoHHbIN pecypc]: — Pexum
noctyma: https://edu.tusur.ru/publications/2609.

11. Co3nanue 3ekTpudeckux cxeM rpadguaeckum pempakropom P-CAD Schematic: Meroaudeckue
yKa3zaHus K JlabopaTopHOi pabote mo aucuuriunHe «HpopMamoHHbIE TEXHOJIOTHH MTPOSKTHPOBAHUS
POC» / 1O0. II. Kobpun - 2012. 46 c. [DnexTpoHHHH pecypc]: — Pexum nmoctyma:
https://edu.tusur.ru/publications/2608.
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https://edu.tusur.ru/publications/2609
https://edu.tusur.ru/publications/2608

12. JluanoroBoe pasmelieHue 31eKTpopaanodieMeHToB B P-CAD: MeTtonudeckue yka3aHus K
nabopatopHoii padote no aucturuHe «Muabopmanmonnsie TexHonoruu npoektupoanus POCy / 10. I1.
KoOGpun - 2012. 48 c. [DnexkTpoHHbI# pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/2607.

13. PyyHass U MHTEepakTHUBHAas TPACCUPOBKU NPOBOIHUKOB mnedyaTtHbiXx miat B P-CAD:
Metoauyeckue ykazaHus K jabopaTopHoil pabote nmo aucuuiiuie «MHpopMalnroHHble TEXHOJIOTUH
npoektupoBanus POCy» / 1O. I1. Kobpun - 2012. 51 c. [DnekTpoHHbIA pecypc]: — Pexum nocrymna:
https://edu.tusur.ru/publications/2606.

14. ABTOomMaTH4eckas TpacCHUpOBKa MPOBOJHUKOB neydaTHeiX miuat B P-CAD: Metonnueckue
yKa3zaHus K jabopaTtopHoil pabote no aucuumniauHe « MHQopMalnoHHbIE TEXHOJIOTHU MPOEKTUPOBAHUS
P3C» / 10. II. Kob6pun - 2012. 36 c. [DnexkTpoHHBIH pecypc]: — Pexum gocrtyma:
https://edu.tusur.ru/publications/2605.

15. OCHOBBI 3prOHOMHKH U TU3alHA PATUOIICKTPOHHBIX CPEICTB OBITOBOTO Ha3HAUCHUS: Y4eOHOe
nocobue / A. K. KoramakoB - 2012. 200 c. [DaekTpoHHBIH pecypc]: — Pexum mocrtyma:
https://edu.tusur.ru/publications/1112.

16. PacueT TOMIMIMHBI BIAro3allMTHBIX MOKPBITUH Aetaneit POC: Meroaudeckoe mocodue mis
BBITIOTHEHUS TTpakTrueckoro 3ausaTus / A. K. Kongakos - 2012. 11 c. [DnextponHbIi pecypc]: — Pexum
nocrtyma: https://edu.tusur.ru/publications/1040.

17. Pacdet coOCTBeHHOM YacTOTHI eyaTHoro y3ima POC: Meroaudeckoe mocoOue Mjisi BHITTOJTHEHUS
npaktudeckoro 3auaTtus / A. K. Konnakos - 2012. 4 c. [DnekTpoHHBINA pecypc]: — Pexum moctyna:
https://edu.tusur.ru/publications/1043.

18. Bribop u pacuet cucteMbl amopTu3aiuu 6sioka POC: MeToanueckoe mocooue iist BHITOTHEHUS
npaktudeckoro 3auaTus / A. K. Kongakos - 2012. 11 c. [DnekTpoHHbIN pecypc]: — Pexum gocrtyna:
https://edu.tusur.ru/publications/1045.

19. Pacuér temnoBoro pexuma Osoka POC : Mertoauyeckoe mocoOue A BBHITOJIHECHUS
npaktudeckoro 3auaTtus / A. K. Konnakos - 2012. 8 c. [DnexkTpoHHbIN pecypc]: — Pexum moctyna:
https://edu.tusur.ru/publications/1044.

20. Onpenenenue MaccorabapuTHBIX IMMOKa3aTeae KOHCTpykiuu O01oka POC: Meromudeckoe
nocobue s BeIMOJHEHUsS npakTuueckoro 3ausatus / A. K. Kongakos - 2012. 6 c. [DneKTpOHHBIN
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/1046.

21. Xyno0XecTBEHHO — KOHCTPYKTOpPCKasi pa3paboTKa JIMIEBON MaHEIW PagHOdTEKTPOHHOTO
ycTpoiicTBa: MeTtoauyeckoe mocoOure 1o BeIMOJHEHNIO mpakTuaeckoro 3ansaTus / A. K. Kongakos - 2009.
19 c. [DnexTponHbIi pecypc|: — Pexxum moctyma: https://edu.tusur.ru/publications/1175.

22. OCHOBBI qU3aliHa U KOMIIO3UIINHU B TexHuke: YueOHoe mocodue / A. K. Konnmakos - 2012. 97 c.
[DnexTponHsbIit pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/1270.

23. Marepwuainsl 11 pacyeToB cucteMmbl amopTusanuu POC: YueOHo-MeToAM4ecKOe Tocodue st
CTyJCHTOB HampasieHus1 « KOHCTpyHpOBaHHUE M TEXHOJIOTHSI JIEKTPOHHBIX cpencTB» / A. A. UepHblies -
2014. 33 c. [DnekTpoHHBIH pecypc]: — Pexum poctyna: https://edu.tusur.ru/publications/3927.

24. OCHOBBI KOMIIBIOTEPHOT'O MPOEKTUPOBAHUS U MOJEIUPOBAHUS PATUOIEKTPOHHBIX CPEICTB:
Yuebno-meToauueckoe nmocodue / A. C. Kpacwko - 2012. 64 c. [DnexrpoHHbIl pecypc]: — Pexum
nocryma: https://edu.tusur.ru/publications/1030.

25. OCHOBBI KOMIBIOTEPHOT'O NMPOEKTUPOBAHUS U MOJECIUPOBAHUS PATUOAIEKTPOHHBIX CPENICTB :
YueOHO-MeTOqUYECKOE MOCcOoOUe A CTYACHTOB IMPHU BBHINOJHEHUHU 3aJaHUM MO MpPaKTHUKE H
nabopatopHbiM paboram / B. U. Tucnenko - 2016. 23 c. [DnexkTpoHHbIN pecypc]: — Pexxum mocrymna:
https://edu.tusur.ru/publications/6547.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMM 3710POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUAJIbl ISl CAMOCTOSITENILHON U ayAUTOPHOI pabOTHl 00yJaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M1 HHBAJIUIOB MPEIOCTABIAIOTCA B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSM UX 310POBbS U BOCTIPUATHS HHPOPMALIUH.

J1s Iun ¢ HapylIeHUsIMU 3PeHM:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B I1€4aTHON (hopMe YBEIUYCHHBIM IPUPTOM.

Jns Iun ¢ HapyLIeHUsIMU ciIyXxa:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

J1s un ¢ HapyLIeHUsIMU OTIOPHO-ABUIaTeIbHOI0 anmapara:
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— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,
— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHATIbHBIE 0a3bI JAHHBIX
U HH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3y4yeHUn AUCHUIUIMHBI PEKOMEHyeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JdaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe ofecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrPaMMHOe o0ecreuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHANBUIYATbHBIX KOHCYIbTAIIHA,
TEKYLIETo KOHTPOJIS U MPOMEKYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPHs C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0YHBIX MECT i y4eOHOI rpymibl, 000pyI10BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMenitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOE H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

Jla6opatopus I'TIO / JlabopaTopusi aBTOMaTH3UPOBAHHOTO IPOSKTUPOBAHUS: yueOHAas ay TUTOPHS
171 TPOBEICHUS 3aHATUH JIEKIUOHHOTO THIA, y4eOHas ayJIuUTOpHS ISl MPOBEICHUS 3aHATHH
MPaKTUYECKOTO THIA, Y4eOHasi ayIuTOpHs IJIsl MIPOBEACHUS 3aHATHI J1abOpaTOpHOTO THIA, ydeOHas
ayJUTOPHS TSl TIPOBEICHUS 3aHATHI CEMUHAPCKOTO TUIIA, IIOMEIEHUE JIJIsl KypCOBOTO MPOSKTUPOBAHUS
(BBITTOJTHEHUSI KYPCOBBIX paboT), MOMENIEHHE ISl MPOBEICHHS T'PYNIMOBBIX W HMHIWBUIYATbHBIX
KOHCYJIbTAlli, TTOMEIICHHUE ISl IPOBEACHUS TEKYLIEro KOHTPOJS M MPOMEKYTOYHON aTTECTAINH;
634050, Tomckas obnacts, T. Tomck, Jlenuna npocnekt, 1. 40, 403 ay.

Onucanue nMeroerocss 000pya0BaHus:

- Mynsrumenuitasiii npoexktop TOSHIBA;

- TeneBuzop-mouutrop SAMSUNG;

- MarautHO-MapKkepHas JOCKa;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenogaBaress.

[IporpamMmHoe obecrieueHue:

- 7-Zip;

- ANSYS AIM Student;

- Acrobat Reader;

- Altium Designer;

- Google Chrome;

- MicroCAP;

- Microsoft Office;

- Microsoft Windows;

- OpenOffice;

8.3. MaTepuaibHO-TeXHHYECKOE U POrpaMMHOe o0ecneyeHue 1Jisl JJa0OpaTOPHBIX padoT

Jlabopatopus I'TIO / JlaGopaTopust aBTOMaTU3MPOBAHHOTO MPOSKTUPOBAHUS: YUeOHAs ayAUTOPHS
N7 MPOBEICHUS 3aHATUM JNEKIMOHHOTO THUMA, yueOHas ayIUTOpHs AJsi MPOBEACHUS 3aHATUU
MPAKTUYECKOTO THUTA, yuyeOHas ayIUTOpHUs IJIs MPOBEICHUS 3aHATUH 1a0OpaTOPHOro THUIA, yuyeOHas
ayIUTOpHUS JIJISl TPOBEICHUS 3aHATHI CEMUHAPCKOTO THIIA, TOMEIICHHE 711 KypCOBOT'O MPOESKTUPOBAHUS
(BBIMOTHEHUS KYPCOBBIX pabOT), MOMEIIEHUE IJ1 MPOBEACHUS T'PYNIOBBIX U WHIMUBHUAYaTbHBIX
KOHCYJbTAllUH, MOMEIIeHUEe AJIsI IPOBEACHUS TEKYyIIeTOo KOHTPOJS M MPOMEKYTOYHON aTTecTalluu;
634050, Tomckast obmacts, r. Tomck, Jlennna npocnekr, 1. 40, 403 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- MynsTumenuiinbiii npoekrop TOSHIBA;

- TeneBuzop-monutop SAMSUNG;

- MarautHo-mMapkepHas J0CKa;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;
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- Pabouee MecTo mpemnogaBaTels.
[IporpamMmMHOe oOecrieueHue:

- 7-Zip;

- Acrobat Reader;

- Altium Designer;

- Google Chrome;

- Microsoft Office;

- Microsoft Windows;

- Mozilla Firefox;

- OpenOffice;

8.4. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecredyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIOJB3YIOTCS YUeOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacoNOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Omnucanue UMeEIoIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednuBalOT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeny TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINJIHHBI JIsA JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEICTB 00YUEHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPEIOaBaHUs
JUTsL 00YYaIOIIUXCSl C UHBAJMHOCTHIO, TIOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapylIeHUeM CiyXxa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaIOMIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYCMOTPEHO UCIOJIb30BaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha SKpaHe) MPH MOMOIIHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJIBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeAcTBa
npuema/nepeaadyn yueOHo nHGOpMaIMH B JOCTYIHBIX GopMax, MOOMIBHON CUCTEMBI OOYUYCHUSI IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3aAUMH U3YUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist olleHKHU cTeneHu COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 3a AUCIUTIIINHOMN
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
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Tabmmma 9.1 — @opMbI KOHTPOJISI M OLICHOYHBIE MATEPUATIBI

HagBaiEii;;ieﬂiﬁ (rem) igﬁﬁggggfﬁ: ®opmbl KoHTposst |OueHouHble MaTepuaisl (OM)
1 Beeaenue. OCHOBHBIE OIIK-4, ITKP-1  |KoHcmekT [IpuMepHBIil IEpedYeHb TEM
MOHSTUSA CaMOTIOATOTOBKH | JIJIsl KOHCIIEKTOB
CaMOTIOATOTOBKH
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenb sK3aMeHALIMOHHBIX
BOIIPOCOB
2 OCHOBHBIE NPUHLIUIIBI U OIIK-4, I[IKP-1 |Koncnekr [IpumepHBIil nepeyeHp TeM
METO/I0JIOTUS TPUMEHEHHUS CaMOTIOATOTOBKH | JIJIsl KOHCIIEKTOB
MH(GOPMALIMOHHBIX TEXHOJIOTUI CaMOTIOATOTOBKH
1IpH IPOCKTUPOBAHUH TectupoBanue [IpuMepHBIil epeyeHb
PaZO’IIEKTPOHHBIX CPEJICTB TECTOBBIX 3a/IaHUM
DK3aMeH [Iepeuenb 7K3aMEHALIMOHHBIX
BOIIPOCOB
3 UndopmannoHHble OIIK-4, [IKP-1 |KoHncnekr IIpuMepHBIii IEpeyeHs TeM
TEXHOJIOTMH Ha Pa3InYHbIX CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
dTanax NpoOeKTUPOBAHUS CaMOIIOATOTOBKH
PaZHOdJIEKTPOHHBIX CPE/ICTB Jlaboparopuas Tembl 1ab0paTOPHBIX padoOT
pabota
TectupoBanue [IpumMepHbIi IEpedeHb
TECTOBLIX 3aJaHUN
OK3aMeH [IepeueHb sK3aMEHALIMOHHBIX
BOIIPOCOB
Otuer no Tembl 1ab0paTOPHBIX padoOT
nabopaTopHOi
pabote
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4 ABTOMAaTHU3MPOBAHHOE OIIK-4, ITKP-1 |Koncnekr [IpumepHbIil nEpeYeHb TEM
IIPOEKTUPOBAHUE KOHCTPYKLIUN CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
Y TEXHOJIOTUYECKUX MTPOLIECCOB CaMOIIOATOTOBKH
PailO3JICKTPOHHBIX CPEICTB VYcrHbI# onpoc / [IpumepHbIii IepeyeHb
cobecenoBaHNe BOIPOCOB JJIsl YCTHOTO
ompoca / codbecenoBaHUs
JlaGopatopHas Temsbl m1abopaTopHbIX padoT
pabota
[IpakTnueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
Otuer no Tewmbl 1abopaTopHBIX PabOT
nabopaTopHOi
pabote
Ortuer no TeMbl MPaKTUYECKUX 3aHITUI
MPAKTHYECKOMY
3aHATHUIO
(cemuHapy)
5 NudopmannoHHble OIIK-4, [IKP-1 |KoHncnekr [IpuMepHBIii IEpeyeHs TeEM
TEXHOJIOTMH MPOEKTUPOBAHUS CaMOMNOJATOTOBKU | JIJIs1 KOHCIIEKTOB

nerasneil 1 cOOpPOK KOHCTPYKIHMA
PaguOdIEKTPOHHBIX CPELCTB C
nomouisto CAIIP

CaMOIIOATOTOBKH

YcTHbIH ompoc /

[IpumepHBIil nepeyeHb

cobeceoBaHne BOTIPOCOB JJISl YCTHOTO
orpoca / codece0BaHHS

JlaGopaTopHas Tembl 1abopaTopHBIX paboT

pabora

TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN

DK3aMeH [TepedeHs sK3aMEHAITMOHHBIX
BOTIPOCOB

Otuer o Tembl 1abopaTopHBIX pabOT

nabopaTopHOH

pabore
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JIOKYMEHTAIlUU C IIOMOILBIO
CATIIP

6 [IpoexktupoBanue neuatubix |OIIK-4, [IKP-1  |Koncnekr [IpuMepHBIii IepeyeHs TeM
y3JI0B C IOMOUIbIO CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
MH(POPMALMOHHBIX TEXHOJIOTHIA CaMOIIOATOTOBKH
VYcrHbI# onpoc / [IpuMepHBIii TIEpeYeHb
cobecel0BaHNE BOIIPOCOB JUIsl yCTHOTO
ompoca / codbecenoBaHUs
JlaGopatopHas Temsbl m1abopaTopHbIX padoT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB
Otuer 1o Temsbl m1abopaTopHbIX padoT
nabopaTopHOi
pabote
7 ObecnieueHue KauecTna, OIIK-4, [IKP-1 |KoHcnekt [IpumepHbIii nepedeHsb Tem
HaJAEKHOCTU U ONITHUMHU3ALINS CaMOIOATOTOBKH | JUIsl KOHCIIEKTOB
PaZiMOdJIEKTPOHHBIX CPENICTB CaMOTIOATOTOBKH
YcTHbI# omnpoc / [IpuMepHBIii TEpeUeHb
cobecel0BaHNE BOIIPOCOB JUIsl yCTHOTO
ompoca / codbeceroBaHUs
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Iepeuenp sK3aMEeHALIMOHHBIX
BOIIPOCOB
Otuer 1o Temsbl 1abopaTopHbIX padoT
nabopaTopHOH
pabore
8 Odopmienue OIIK-4, [IKP-1 |KoHncnekr [IpuMepHBIii IepeyeHs TeM
KOHCTPYKTOPCKOM CaMOIIOATOTOBKH | ISl KOHCIIEKTOB

CaMOIIOATOTOBKH

YcrHbIi onpoc /

[IpuMmepHBIil nepeyeHb

co0eceqioBaHNE BOTIPOCOB JIJISl YCTHOTO
ompoca / codbecenoBaHUs

TectupoBaHue [IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHUM

DKk3amMeH [TepeueHs YK3aMEHAIIMOHHBIX
BOTIPOCOB

Otuer no Tembl 1abopaTopHBIX paboT

nabopaTopHOit

pabote

Hlkana oneHku cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOy4YEeHUS IO
JTMCLUUIUIMHE TIpHBeneHa B Tabnuue 9.2.
Tabnuna 9.2 — lllkana oueHku cOPMUPOBAHHOCTHU IUIAHUPYEMBIX PE3yJIbTATOB OOyUYECHHS IO

JAMCLIUIIIIMHE
dopmMynrpoBKa TpeOOBaHUH K cTeneHH c(hOPMUPOBAHHOCTU
Onenka bamel 3a OM IUTAHUPYEMBIX PE3yJIbTaTOB 00yUEHUs
3HaTh YMETh | BJIQ/IETh
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2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HaBBIKOB HMJIN
CYMMBI 0aJUIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTHYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHe HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJIbHOM OTJICTIbHBIC coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIIbHBIC OT/ICIIbHBIC
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HaBBIKOB
5 (OTIMYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHUMaJIbHOM | CHCTEMAaTHYCCKHE YMCHHE CHCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUS MIPUMCHCHHE
HAaBBIKOB

[Ikana KOMIUIEKCHOH OLIeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHITUI

OrneHka

®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHnt. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aE€MOI0 3JIEMEHTA COACPIKAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WiIK 00BEKTaM, y3HAeT B
TEKCTaxX, M300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO €ro YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEpP KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HN3Y4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIpaHUYCHUA, UCTOPUIO U
MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBasl CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKaHUS AUCLHUILIMHBI, €T0
3HaYUMOCTb B COJIEP>KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. K kakoi#l mpobieMe OTHOCHTCS ONIpeJelieHne OCHOBHBIX XapaKTEPUCTUK CHCTEMBI MPHU
HEKOTOPO BEIOpaHHOM ((PUKCUPOBAHHOI) CTPYKTYpe?
a) mpobiemMa CHHTE3a,
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b) npobiiema ananusza;
2. K kakoit mpo6yieMe OTHOCUTCSI BEIOOP YKCIIa YPOBHEH U MOACUCTEM (MepapXusi CUCTEMBI)?
a) mpo0JyieMa CHHTE3a;
b) npob6iiema ananusa;
3. K xakomy BUJy MOJICUCTEM OTHOCSITCS MOJCUCTEMbI TPACCUPOBKHU COECIUHEHUHN B MEYaTHBIX
martax’?
a) 00CITy>KUBAIOITUE TIOICUCTEMBI;
b) npoekTupyronme mNoaCUCTEMB;
4. K kakoMy BHUJY MOJCUCTEM OTHOCSTCSA MOJICUCTEMBl pa3pabOTKH U COMPOBOXKICHUS
nporpammuoro obecrnieuenuss CASE (Computer Aided Software Engineering)?
a) 00CITY>KHUBAIOIIUE TIOJICUCTEMBI;
b) npoekTupyronme noaCUCTEMBI;
5. K xakomy BHUAY MOACHUCTEM OTHOCSTCS IMOJACHCTEMbl H3TOTOBJIEHHUS KOHCTPYKTOPCKOM
JIOKYMEHTAIlMU U CXEMOTEXHUYECKOIo aHaIu3a?
a) 00CITy>KMBAIOITUE TIOICUCTEMBI;
b) npoekTupyronme noaCUCTEMB;
6. Kakyw mamuHHy Trpa@uky cieAyeT HCHOJIb30BaTh IS pEIIeHHUS 3anay
MPOEKTUPOBAHUSIKOHCTPYKIUH?
a) MTHTEPAaKTUBHYIO MAIIMHHYIO TPAPUKY;
b) makeTHyt0 00paboTKy rpaduueckoi nHHoOpMaIuu;
7. Kaxkas rpaduueckas cuctemMa AOJKHA HMCIOJb30BATHCA JJIs OPOPMIICHUS TEXHUUYECKOU
JIOKYMEHTaLNU?
a) CIeIuaIn3upoBaHHbIe rpad)UIECKUE CUCTEMBI;
b) cucTemsbl 00111eTO HA3HAYCHUS;
8. Kakas rpadudeckas cuctema J0JDKHA HUCIIOJB30BATHCS A OPOpPMIICHHS TpadudecKux
3aBucumoctert POC?
a) CIeIuaIn3upoBaHHbIe rpaUIECKUE CUCTEMBI;
b) cucTembl 0011IeTO HA3HAYCHUS;
9. Kakue moaxonasl HEOOXOAUMBI JUJIsl pEHIEHUs 3ajad TPACCUPOBKU COCAUHEHUN MEXIY
anemMeHTamu’?
a) BHEJPECHHE CYIIECTBYIONIETO MPOTPAMMHOI0 00ECTICUCHHS;
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 3aJladya KOMIIOHOBKH YXe perieHa?
a) BHEJPECHHE CYIIECTBYIONIETO MPOTPAMMHOI0 00ECTICUCHHS;
b) pa3paboTka aaropuTMOB;
C) MOCTPOEHNE MAaTEMaTHYECKUX MOJIETIEH;
d) pa3paboTka COOTBETCTBYIOIIMX 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 IIENOYKaMHU TTOCTABOK);
b) PDM-cuctema (ynpaieHre MPOSKTHBIMH TAHHBIMU);
¢) CAD-cucrema (KOHCTPYKTOPCKOE MPOEKTUPOBAHNUE);
d) CAM-cucrtema (T€XHOJIOTHYECKAsI IOJATOTOBKA MPOU3BOJICTBA);
e) CAE-cucrema (¢pyHKIIMOHATBEHOE MPOESKTUPOBAHNUE);
12. imeeM HaAOOp KOHCTPYKTOPCKOM MOKyMeHTanuu Ha nmpubop. Kakoe u3 onpeneneHuii moHsITUS
"undopmanusa" Hanbosee TOYHO COOTBETCTBYET UMEIOIICICS JOKYMEHTAIINH ?
a) "uHopmanus - CBeJeHUs, NepeJaBaeMble OJHUMH JIIOJbMU APYTUM JIOJSIM YCTHBIM,
MMCbMEHHBIM UJTM KaKUM-HUOY b 1pyrum criocodom" (BCD);
b) "undopmanus ecTh BCE CBEIACHHUS, ABJIAIOMMUECS O0OBEKTOM XpaHEHWs, MEepeaadu u
npeoOpa3zoBanus";
¢) "undopmanus sBAsSETCS 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 IS MPOSKTUPOBAHUS OJHOCITOWHBIX
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

MEeYaTHBIX IJ1aT?
a) rpaduuecKuii mporeccop;
b) rpaduueckas PC;
¢) rpaduuecKue aanTepsl;
Kakue nepudepuiinbie ycTpoicTBa HEOOXOAUMBI AJI IPOSKTUPOBAHUSI KAPKACHBIX TPEXMEPHBIX
N300paKCHHI?
a) rpaduueckas PC;
b) rpaduueckue amanteps,
¢) rpaduueckuii mporeccop;
Kaxoit Bug n300pakeHnii HeoOXoauM 111 0(hOPMIICHHS YepTEKEH?
a) BBICOKOKAYECTBEHHBIE YepHO-0eIIbIe N300paKeHU;
b) nBeTHBIC WK ABYMEPHBIC N300pAKCHHS;
C) MPOEKIMS TPEXMEPHBIX N300pakKeHUN € 3aKpallIMBaHUEM [TOBEPXHOCTEH;
d) mpoexknuM pearuCTUUHBIX TPEXMEPHBIX H300paxeHUil ¢ ydyéTOM OTpa)KaTeIbHBIX
XapaKTepUCTHK MOBEPXHOCTEH OOBEKTOB M (POPMHUpPOBAHUEM CBETOTECHEH;
€) KapKacHble TPEXMEPHBIE MPOEKIIUU KOHCTPYKTOPCKUX UYEPTEKEH 3CKU30B C yaieHHeM u 0e3
yAaleHus] HeBUAUMBIX JTMHUI;
Pemenue kako#t 3amaun mpoektupoBanus POC motpeOyeTcs 1uisi MOBBIIEHUS MPOIIEHTA BBIX0a
TOJIHBIX (T.€. yMEHbIIICHHE Opaka) mpuOopoB?
a) co3ganue HoBBIX POC;
b) cymiecTBeHHasI MOJICPHU3AIINS;
C) YacTU4YHas MOJEpHHU3aus cymiecTBytomiei POC;
Pemenue xakoit 3amaun npoektupoanus POC morpelyercs mociie BHECEHUSI CYIECTBEHHBIX
W3MEHEHUH B KOHCTPYKITHIO mprubopa?
a) co3ganue HoBBIX POC;
b) cymiecTBeHHasI MOJICPHU3AIINS;
C) YacTU4YHas MOJEpHHU3anus cymiecTBytomieir POC;
d) Pemenne kakoii 3amaun npoektupoBanus POC norpelyercs mociae BHECCHHUS U3MEHEHUN B
TEXHOJIOTHIO?;
€) yacTh4YHasi MoAepHU3aIus cymecTByomieit POC;
f) cosmanue HoBbIX POC;
€) CyIlleCTBEHHAs! MOJIEpHU3AIIHS;
Uro mpeacTaBisieT co0oit cuctema aBToMaTu3upoBanHoro mpoektupoBanus (CAIIP)?
a) CpeACTBO aBTOMATU3AIIMH TPOSKTUPOBAHMUS;
b) cuctema AesITeNIbHOCTH JIIOJIEH TI0 MPOSKTUPOBAHUIO OOHEKTOB;
BubpoyctoituuBocTs - 3T0:
a) CIOCOOHOCTh KOHCTPYKIUU HOPMaJbHO (PYHKIMOHUPOBATH B YCIOBHUSX BO3IEHCTBUS
BHOpaIuu;
b) cmocoOHOCTh KOHCTPYKIIMH MPOTHUBOJACHCTBOBATH U YCTPAHATh BUOPAIIUIO;
C) CIOCOOHOCTh YCTOMYHMBO (PYHKIIMOHUPOBATH B YCIOBUAX NIEPEMEHHBIX KOJICOAHMIA;
BubponpodHocTh - 3TO:
a) COCOOHOCTh KOHCTPYKIIMH BBIICPKUBATh BUOPAIIUIO;
b) cmocoOHOCTh KOHCTPYKIIMH HOPMAIBHO (PYHKITMOHUPOBATH MOCTIE YCTPAHEHUS BUOpaInu;
C) CIOCOOHOCTHh KOHCTPYKIIMH MPOTUBOCTOSITH pa3pylIaoNeMy BO3ICHCTBHIO BUOPAIINH;
["anbBaHOXUMHUYECKHIT METO TPUMEHSIETCS JIJIS:
a) MOJy4YeHHsI IEPEXOAHBIX OTBEPCTUH B MIEUATHBIX IIaTax;
b) nosyueHus MeTaNIM3UPOBAHHBIX OTBEPCTUN B MEUYATHBIX IUIATAX;
C) TIOJTyYEHHS OTBEPCTUH C 36HKOBKOM;
JIBycTOpOHHUE MeYaTHbIE TUIaThl PEKOMEHIYETCS UCTIOIb30BaTh JIS:
a) CBEpXOBICTPOJACHCTBYIONIUX CHCTEM;
b) co3manus YaCTUYHOTO PKPAHUPOBAHUS JTMHUH;
¢) bopMHpOBaHNE TUHUHU CBS3U BHICOKOTO KaueCTBa,
KoHcTpyKkinu nedartaroT miaThl OnpenestoTcs:
a) TEXHOJIOTUEN ee U3rOTOBJICHUS;
b) ee Tomosiorueii;
C) TPacCUPOBKOIA;
MexaHu3m paboThl MArHUTOCTATHYECKOTO IKpaHa:
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

a) 3aKJII0YaeTCs B IIYHTUPOBAHUU CHIJIOBBIX JIMHUN CTATHYECKOTO TOJIS;

b) 3akirovaercs B NIyHTUPOBAHUU CHIJIOBBIX JIMHUA MAarHUTHOTO MOJIS;

C) 3aKJII0YaeTcs B IIYHTUPOBAHUHU Mapa3UTHBIX CBSI3EH;

MHorocmnoiiHble neyaTHbIe IIaThl PEKOMEHAYETCS HCIO0Ib30BaTh JUIS:

a) OBICTPOICHCTBYIOIINX U CBEPXOBICTPOIEHCTBYIOIINUX YCTPOIMCTB;

b) OBICTPOICHCTBYIOMINUX YCTPOICTB;

C) JIOKaNIU3aIus 3JeKTPOMAarHUTHOTO MOJIS;

OrneHka KOHCTPYKLMHU anmnapaTypsl - 3TO:

a) 3HaYEHHE MapaMeTpa KOHCTPYKIMHU, KOTOPbIH OTBe4yaeT TpeOOBaHHUSIM TEXHHYECKOIO
3aJlaHus;

b) menbrit HAOOP MapaMeTPOB, IPH KOTOPOM JTOOBIBAIOTCS ONTUMAIBLHBIC PEIICHNUS;

C) MOJy4YeHHE 3a/JaHHOT0 3HAYE€HUS ONTUMU3AIINH;

OcHoBHOE TpeOOBaHME K IKpaHy:

a) MaKCHUMaJIbHAsI TOJIIIINHA;

b) MakcuMaibHast MPOBOAMMOCTH;

¢) MakcuMasibHas 3((HEKTUBHOCTH;

OteuectBeHHbIM cTanaaptoM ['OCT P 53429-2009 npenycmaTtpuBaeTcsi  KJacCOB
TOYHOCTHU (TJIOTHOCTH PUCYHKA) TMIEYaTHOM TUTATHI.

a) 4eThIpe;

b) msTh;

C) IIECTh;

d) cemp;

OaHOCTOPOHHME MEYaTHBIE IJIAThl PEKOMEHIyEeTCS UCIIOJIb30BaTh JIf:

a) GopMHpPOBaHUE KAY€CTBECHHBIX JIMHUH CBSI3H;

b) popMupoBaHre TMHUU CBS3H;

C) CBEpXOBICTPOJACHCTBYIONIUX CHCTEM;

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

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

b) KopiycHbIE 1 OECKOPITYCHBIE;

C) C aKCHaJIbHBIMU U PauaIbHBIMU BBIBOJAMU;

[IpenenbHBIN pa3Mep CTOPOHBI NMEYaTHOU TIAaThl AoJbKeH ObITh He Oosiee (TOCT P 53429-
2009):

a) 100 mwm;

b) 350 mm;

¢) 6omee 350 mm;

Pa3zpaboTka kputepreB KOHCTPYKIIMHA (POpMUPYETCS U3:

a) MmapamMeTpoB, M0 KOTOPBIM BEAETCS OLEHKAa KOHCTPYKLIUU;

b) 3a1a4 ONITUMH3AINY;

C) pelIeHus 3a/1a4 JOCTHKEHUSI MUHUMH3aIU 3HAaUE€HUS TapaMeTPOB;

TepmuH «Bepudukanus o3HavaeT:

a) MOCTPOEHUE MOJHON MOJENNU KOHCTPYKLINU;

b) KOHCTPYKTOPCKasi peaanu3aiusi CXeMBbl;

C) yCTaHOBJIEHHE PabOTOCTIOCOOHOCTH;

Tomnonornueckoe NPOEKTUPOBAHUE PACCMATPUBAETCSA KaK KOMILIEKC BOIIPOCOB:

a) CUHTE3 KOHCTPYKILIUU - HHTEPaKTUBHAS ONTUMHU3ALMS - JOKYMEHTAIHS;

b) KOppeKTHpOBKa pelieHnH - BepruuKaIus - cepTudukanms;

C) MPOEKTHUPOBAHUE - U3TOTOBJICHHUE - KOHTPOJIb;

Tononorudyeckoe MpPOEKTUPOBAHUE BKJIIOYACT TPpU (POpManIM30BAHHBIX B3aWMOCBS3aHHBIX
3aJauu:

a) pa30ueHue - pa3MeIIeHHE - TPACCHPOBKA;

b) cxema - KOMIIOHOBKA - TPACCHPOBKA;

C) TEOpHS - KPUTEPHH - 3a/1aUH;

Ha xakom nsTtame mpoektupoBanuss POC HeoOXoaumMo penieHne 3ajadyd ONTUMHU3ALUU
IIPOBOJIHBIX U M€YATHBIX COEANHEHUN?

a) GyHKIMOHAIBHOE MPOEKTUPOBAHUE;

b) cucTeMoTeXHUYECKOE TPOCKTUPOBAHHUE;

CornacoBaHa Ha noprane Ne 63282 25



37.

38.

39.

40.

41.

42.

43.

44,

45.

C) TEXHOJIOTHYECKas MOAr0TOBKA MPOU3BO/ICTBA;

d) KOHCTPYKTOPCKOE MPOSKTUPOBAHHE;

Ha xakom stame mpoektupoBanus POC ocymecTBaseTcss BHIOOP BJIIEMEHTHOW 0asbl U
AIEKTPUYECKON CXEMBI TPOCKTUPYEMOTO U3JIENHs?

a) TEXHOJIOTHYECKas MOAr0TOBKA MPOU3BO/ICTBA;

b) cucTeMoTeXHUYECKOE TPOCKTUPOBAHHUE;

¢) GyHKIMOHAIBHOE MPOEKTUPOBAHNUE;

d) KOHCTPYKTOPCKOE MPOSKTUPOBAHHE;

Ha xako#i cragumm ocymiecTBisieTcs pa3paboTka MaTeMaTHYeCKOW MOIENu AJs
YIPABICHUATEXHOJIOTUYECKUM MPOLIECCOM MPH NpoeKkTUpoBanuu POC?

a) TEXHOJIOTHSI U3TOTOBJICHHS U UCIIBITAHUS CIIPOSKTUPOBAHHOTO 00BEKTa (OMBITHOTO o0Opasia
WJIM TIApTHUH ), BHECCHHS KOPPEKIHUH (IMTPHU HEOOXOAMMOCTH);

b) paGounii MPOEKT;

C) HaAy4YHO-HCCIIeIOBaTEIbCKas paboTa;

d) TeXHUYECKUIA TPOCKT;

€) TeXHUYECKOE 33JIaHNE Ha MTPOCKTUPYEMBI OOBEKT;

Ha xakoif cranuu BbpIJAaETCAd OKOHYATENbHAss KOHCTPYKTOpPCKas NOKyMEHTaUus IMpu
npoexktupoBanuu POC?

a) TeXHUYECKHUI TIPOEKT;

b) paGounii MPOEKT;

C) TEXHOJIOTHSI U3TOTOBJICHHS U UCIIBITAHUS CIIPOSKTUPOBAHHOTO 00BEKTa (OMBITHOTO o0Opasia
WJIM TIApTHUH ), BHECCHHSI KOPPEKIHUH (MTPHU HEOOXOAMMOCTH);

d) TexHuyeckoe 3a/1laHue Ha POCKTUPYEMbIH OOBEKT;

€) Hay4HO-HCCIIeIOBATENbCKas padboTa;

Ha kakoii ctaguu oCcyliecTBIseTCs TOMCK aHAJIOroB MpH npoekTupoBanur POC?

a) TeXHHYECKOE 33/IaHNE Ha MPOEKTUPYEMBIN 00OBEKT;

b) paGounii MPOEKT;

C) TEeXHUUYECKHI TPOEKT;

d) TexHOJIOTHS U3TOTOBJICHUS U UCTIBITAHUS CIIPOSKTUPOBAHHOTO 00BEKTa (OMBITHOTO o0Opasia
WJIM TIAPTHUH ), BHECCHHSI KOPPEKIUH (ITPHU HEOOXOAUMOCTH);

€) Hay4HO-HCCIIeIOBaTENbCKast paboTa;

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 npoektupoBanusi POC Heo0X01uMo poBeACHIE HAyIHO-UCCIIEI0BATEIIbCKUX
pabot?

a) 9CKU3HOE MTPOEKTUPOBAHMUE;

b) npenBapuTeIbHOE MPOSKTUPOBAHNUE;

C) TEXHUYECKOE IPOEKTUPOBAHUE;

Ha xkakoii crammm mpoektupoBanus POC co3maércs sKcmepuMEHTAJIbHBIM oOpaseln
MPOEKTUPYEMOTO U3ACIIHA?

a) TEXHUYECKOEe IPOEKTUPOBAHUE;

b) 3cKuU3HOE MPOCKTUPOBAHMUE;

C) mpeABapUTeIbHOE IPOEKTUPOBAHUE;

Ha kakoii ctanum mpoexktupoBaHus POC BO3MOXHO MaKCUMalbHOE HCIOJb30BAaHUE
KOoMIbroTEpa?

a) mpeABapUTeIbHOE IPOEKTUPOBAHUE;

b) 3cKu3HOE TPOCKTUPOBAHME;

C) TEXHUYECKOE IPOEKTUPOBAHUE;

Pa3paborana moxkyMeHTanus s MPOSKTUPOBAHUs TEXHOJIOrHUeckoro mapmpyrta. K kakoit
CUCTEME OTHOCUTCS NOJTyuyeHHas JOKyMEHTAIHs?

a) PDM-cucrema (ymnpaBiieHHE POSKTHBIMU JaHHBIMH ),

b) SCM-cucrema (ynpasieHHe [IETIOYKaMH TTOCTABOK);

¢) CAE-cucremMa ((hyHKIIMOHAIEHOE TPOCKTUPOBAHKE);

d) CAD-cucrema (KOHCTPYKTOPCKOE MTPOCKTUPOBAHHE);
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46.

47.

AN

o

10.
11.

12.
13.

14.
15.

16.

17.
18.
19.
20.
21.

22.

23.

24.
25.

26.
27.
28.

¢) CAM-cucreMa (TEXHOJIOTUYECKAs TIOJTOTOBKA MPOU3BOJICTBA);

Pemaercs 3a1aya KOMIIOHOBKH AJIEKTPUYECKOM cxeMbl. [Ipyu 3TOM KOMITIOHOBKA OCYIIIECTBIISETCS
"CHM3y-BBEpX ', T. €. MPOU3BOJAUTCSI OOBEIMHEHHUE DIIEMEHTOB KaXK/I0TO CJICTIYIONIETO YPOBHS U3
aMeMeHTOB Oosiee HU3Koro ypoBHs. Kakoif MeTo HE0OX01UM JIjIsl TAKOTO Tepexoa’?

a) arperupoBaHNE;

b) abcTpakmus;

C) IEKOMIIO3UIINS,

ONEeKTPOMarHUTHasi COBMECTUMOCTb - 3TO:

a) crocOOHOCTD amnmaparypbl HE CO3/jaBaTh HE JOIMYCTUMBIX IIOMEX IPYTHUM YCTPOHCTBaM;

b) cnocoGHOCTE anmapaTypbl YBEIMYUBATh YYBCTBUTEIBHOCTD MPU BO3JECHCTBUU Pa3IUUHBIX
TIOJICH;

C) coCcOOHOCTH amnmapaTypbl GYHKIIMOHUPOBATH COTJIACHO TpeboBaHusIM TY OTHOBPEMEHHO C
JPYTUMHU YCTPOHUCTBAMH B PEaIbHOM JIEKTPOMAarHUTHOM 0OCTaHOBKE.

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

ABToMatu3upoBaHHoe npoekTupoBanue (All), kak TEXHOIOTUS MPOEKTHO-KOHCTPYKTOPCKOM
nestenbHOCcTH. [enu ATl
Onpenenenne noustust CAIIP.
Knaccudukanus CAIIP. 3anauu, perraemble Ha OCHOBE KJIACCU(DHUKALHIH.
Knaccugukanmonnsie npusznaku u rpynmnsl CAITP.
OO01as xapakTepUCTHKA MPOLIECca aBTOMAaTU3UPOBAHHOTO IIPOSKTUPOBAHUS.
CrpykTypa nporecca aBTOMaTU3UPOBAHHOIO ITPOEKTUPOBAHMS, €70 IPUHIMIINAIBHBIE CBOMCTBA
- HEPapXUYHOCTb, UTEPALUOHHOCTD, AIbTEPHATUBHOCTD.
®ynkiumonanshele coctasisonme CAIIP - npoektupytomue 1 006CIyKUBAIOIIUE TOICUCTEMBI.
Bunst o6ecnieuennss CAIIP. ['opusonTansHble 1 BepTHKanbHbIE cucTeMHble cBs3u B CAIIP.
CucTteMHBIH MOAXO0A K aBTOMATU3AIMU IMPOEKTHO-KOHCTPYKTOpCcKUX pabot. Cesazp CAIIP ¢
CUCTEMaMM aBTOMAaTH3aLMu Apyrux BU0B. MHTerpupoBanHble (koMiekcHble) CAIIP.
ACHMU, CAIIP uznenuit, ACTIIII, ACY TII, ACKHNO. Ux xapakTepucCTUKH.
CAIIP u ux mecto cpeau apyrux cucreM. Paznounnoctu CAIIP. Bunst obecnieuenus CAIIP.
ITpumepsr CAIIP.
CAE/CAD/CAM - cucrembl. DyHKIMU U XapaKTEPUCTUKH.
OnexkTpoHHas (6e30ymaxkHas) (opma BBEIEHUS KOHCTPYKTOPCKO-TEXHOJIOTHYECKOM
JIOKYMEHTal1H.
CALS — rexHonorun MHGOPMAMOHHONW MOJAEPIKKH KU3HEHHOT0 Lnkia uznenuit POC.
Texunueckoe obecnieuenue CAIIP. Ananu3 TpeGoBaHMI K KOMIUIEKCY TEXHHUECKHX CPEICTB
(KTO).
Crpyktypa Texundeckoro obecriedenust CAIIP. Texaudeckue cpeacTBa. MammHHBIE HOCUTEH
uH(pOpPMaLUY, BUIBl KAHAJIOB CBSI3U, CPEJCTBA BBIUUCIUTEIBHON TeXHUKH. [TOHATHS KIMEHT-
cepBepa, (aiin-cepBepa, cepepa 0a3 JaHHBIX, CEpBEpa MPHIOKEHUH, KOMMYTAIMOHHOTO
cepBepa, CIEeLMAIU3UPOBAHHOTO CEPBEpA.

CrnenuanusupoBannabie KTC CAIIP - apromatuznpoBaHHble paboune MecTa.

Komnetorepnsie cetu B CAIIP.
Obecneuenus 0e30macHOCTH MH(POPMALTMOHHBIX TEXHOJIOTUH poekTupoBanus POC.
YcrpoiicTBa BeIBoj1a TeKCTOBOM AokymeHTanuu B CAIIP - newaratomume ycrpoiicrsa (ITY).
YcrpoiictBa BbiBoga rpaduueckoid mupopmanuu B CAIIP - rpadomocTpoutenu u
KoopanHaTorpagsl BEKTOPHOTO THIIA.
YcrpoiictBa BbiBoga rpaduueckoid mupopmanuu B CAIIP - rpadomocTpoutenu u
KoOpAuHaTorpadsl pacTpoOBOIrO THIIA.
VYerpoiictBa BBona rpadguueckoid nunpopmauuu B CAIIP - xogupoBmuku rpaduyeckoit
unpopmanuu. Knaccuduxanus. Ilorpedurenbckie XapaKTepUCTHKH.
Ycerpoiicta 3D-nporotunupoBanus (3D-npuntepst) B CAIIP POC.

OyukuuonanbHas cxema CAIIP Ha ypoBHe mporpamMMHOro, MHGOPMALUOHHOTO H
JIMHTBUCTUYECKOT'O OOECTICYCHHUS.
Coctas nporpammuoro obecrieuernst CAIIP.
CoctaB uHpopMaoHHOT0 U TUHTBUCTHYecKOro obecrieueHuss CAIIP.
Tunossle mpoueccel npoexktuposanuss B CAIIP moaAroroBuUTenbHOr0, OCHOBHOIO U
3aKJIFOUUTENBHOIO ATAIOB.
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10.

11.

12.

CocraB u ctpykrypa cucteM PCAD u Altium Designer.

Opranuzanus oneparmoHHON cpenbl B rpadudeckux penakropax cucrem PCAD u Altium
Designer.

AnroputMm pabotsl ¢ CAIIP cxemoTtexnnka POC.

AnroputMm pabotsl ¢ CAIIP korctpykropa POC.

AnroputMm pabotsl ¢ CAIIP texnomnora POC.

dopmar sI3pIKa TEKCTOBOTO OMUCAHUS JIEKTpUIecKoi cxembl B cucteMax PCAD u Altium
Designer.

Crpykrypa 6ubnmuoreunoro onucanusi YI'O xkomnonenTta B cucteMax PCAD u Altium
Designer.

Crpykrypa 6ubnmuoreunoro onucanusi KTO komnonenTta B cucteMax PCAD u Altium
Designer.

Pa6ota ¢ 6ubnuoreynbiMu KomnoHeHTamu B cuctemax PCAD u Altium Designer. O6mue
CBEJICHUS, TTOPSII0K pabOTHI.

CrpykTrypa 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 uaTepakTuBHAas TpaccupoBka coequHeHui B cuctreMax PCAD u Altium Designer.
ABTOMaTHueckas npoueaypa TpaccupoBku B cuctreMax PCAD u Altium Designer.

9.1.3. IlpuMepHbBIii NepeYyeHb TeM ISl KOHCIIEKTOB CAMOINOAT0TOBKH

B cpene Altium Designer pa3zpaborats YI'O u TOmosiorn4eckoe MmocagoqHoe MECTO IS
kouaencaropa K73-17 2.2mMx® 63B (5%) 0X0.461.104 TY. Bximouuts pa3paboTKy B cOCTaB
oubnroTexu «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.

. B cpene Altium Designer pa3paborats YI'O u Tomosiorndeckoe mocagouyHOe MECTO IS

uayktuBHoct EC24-150K (www.platan.ru/pdf/ec148.pdf). Bkmtouuts pa3zpaboTky B cocTaB
oubnmoreku «Y4eOHast OUOIMOTEKAY.

. B cpene Altium Designer pa3paborats YI'O u Tomosiorndeckoe mocagouyHOe MECTO IS

pe3sucropa C2-33 0.125Bt 1% QC400101.SU0005-89. Bxitounts pa3paboTKy B cocTaB
oubimoreku «YdeOHast OUOIMOTEKAY.

. B cpene Altium Designer paspadotars YI'O u TOMONIOTrHYECKOE TTOCAIOYHOE MECTO ISl A0

MBRS120T3 (www.onsemi.com/pub/Collateral/ MBRS120T3-D.pdf). BximtounTs pa3paboTky B
cocTaB OMOMMOTEKH «YueOHass OMOIHOTEKaY.

. B cpene Altium Designer pa3paborats YI'O u Tomosiorn4eckoe mocagouyHOe MECTO IS

kieMmmHuka X977T10 (www.chipindustry.ru/library/DOC000054719.pdf). Bxnwouuth
pa3paboTKy B cocTaB OMOMMOTEKH «YdueOHas OMOIMOTEeKay.

. B cpene Altium Designer pa3paborats Y['O u TOmosiorn4eckoe mocaJouyHOe MECTO IS

mreipeBoro pazséma PLS-02 (www.platan.ru/pdf/ec278.pdf). Bkmtounts pa3paboTky B cocTaB
oubnmoreku «YdeOHast OUOIMOTEKAY.

. B cpene Altium Designer pazpaborats YI'O u Tononorudeckoe mocagaoqHoe MeCTO s pazbéMa

nutanuss PWL-02M (www.platan.ru/pdf/ec275.pdf). Bxatouuts pa3paboTky B cocTaB
oubnmorexku «YueOHast OMOIMOTEKAY.

. B cpene Altium Designer pa3paborats YI'O u TOmosiorndeckoe mocajouyHOe MECTO IS

YUIpe3ucrTopa RC 0805 103 J
(www.eximer.net/products/electron/passive _element/rezistors/chip/
import/import 1584.html?Page=1). BxitounTts pa3zpaboTky B cocTaB OMOIMOTEKH «YueOHas
Ooubnmorekay.

B cpene SolidWorks pa3zpabotate TpéxmepHyro monens kKonnencaropa K73-17 2.2mMx® 63B
(5%) 02K0.461.104 TY. Pa3zpabotky noaxiounts kak PCB3D Mozens K COOTBETCTBYIOIIEMY
YTO.

B cpene SolidWorks pa3pabotats Tpéxmepnyto Mmoaens mukpocxemsl K133JIA6 6K0.348.086-
01 TY. Pazpabotky noxnkmounts kak PCB3D mozens k coorBercTBytoniemy YI'O.

B cpene SolidWorks pa3pabGorate TpéxmepHylo Monaenb MHAYKTHUBHOCTH EC24-150K
(www.platan.ru/pdf/ec148.pdf). Paspaborky moakmtouuth kak PCB3D wmonmens k
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14.
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16.
17.
18.
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20.
21.

22.

cooTBeTcTBytomEMy YI'O.

B cpene SolidWorks paspaborate TpéxmepHyio Mozaenb nuomxa MBRS120T3
(www.onsemi.com/pub/Collateral MBRS120T3-D.pdf). Pazpa6oTky noakmounts kak PCB3D
MOJIeNb K cooTBeTcTBYIOIIEMY YI'O.

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

B cpene SolidWorks pa3paborats 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 cooTBeTcTBytomeMy YI'O.

«I"opsiyast cBsI3b» MEXKIY OTAEIbHBIMU YaCTSAMHU MTPOEKTA.

CUHXPOHM3ALMS AIEKTPUUECKON CXEMBI U TIE€YATHOM IJIATHI.

Haznauenue nocajioyHbIX MECT 3JIEMEHTaM.

[IpocMoTp 1 0OOHOBIEHUE CBA3EH MEXKAY AJIEMEHTAMHU CXEMbI U TT€YaTHOM TIATHI.

DneMeHTbl KOMMYTallUH.

Oco0eHHOCTH TOMOJOTHYECKUX MPOEKTOB C MCIOJIb30BAaHUEM MHOTOBBIBOJIHBIX IJIAHAPHBIX
OPO.

Pa3zpabotka nepeanux maneneii POC B cpene SolidWorks.

9.1.4. Tembl 1a00paTOPHBIX padOT

1. Bemonnenue ueprexein komnoneHToB POC B Solid Works (koHTponibHOE 3a1aH1E)

R N

L XN

CocraBnenune Texuuueckoro 3ananus (T3) Ha aBTOMaTU3MPOBaHHOE MPOEKTUpPOBaHUE OJ0Ka
POC

KomnoHoBka u pazpaboTka o61iero Buga KoHCTpykimu POC

[TpoexTuposanue nunesoit nanean POC B SolidWorks

[TpoexTupoBanue Hecymeil koncTpykiuu POC B SolidWorks

3HAaKOMCTBO C CUCTEMOI aBTOMAaTU3UPOBAHHOT'O IPOSKTUPOBAHUS TIEYATHBIX IUIAT
Opranuzanus u Benenue 6udaorex PO

Co3znanue ycinoBHBIX Tpadudeckux oboznaueHuit (YI'O) anekrpopaaro’ieMeHTOB
[TpoekTHpOBaHUE PTEKTPUIECKUX CXEM

Hetanu B SolidWorks

. Coopku B SolidWorks

. Ueprexu B SolidWorks

. PucoBanue tpéxmepHnbix 3ckn30B B SolidWorks

. Maccusbl 31emenToB B SolidWorks

. DnemenTtsl “Ilo Tpaekropun” u “IloBepnyTs” B SolidWorks

. Pa3pabotka xopnycoB POC u3 nmucroBoro meramia B SolidWorks

. Micnonp3oBaHue cTaHAAPTHBIX KPETIEXHBIX KOMIOHEHTOB B SolidWorks
. PazpaboTka nmocagoyHbIX MECT Ha MEYATHOM IJ1aTe A1 MOHTa)Ka KOHCTPYKTHBHBIX AJIEMEHTOB
. Honroroska komnoneHToB POC 1151 KypcoBoii paboThl

. AnanoroBoe pa3meIeHne JMEeKTPOPaIu03TeMEHTOB Ha NIEYaTHOM TI1aTe
. PydHas u nHTEepakTUBHAs TPACCUPOBKU MPOBOJHUKOB MEYATHBIX ILIAT

. ABTOMaTH4ecKasi TpPaCCHPOBKa IMPOBOJIHUKOB IEYATHBIX IJIAT

9.1.5. [IpuMepHBbIii NepevyeHb BONMPOCOB /IJisl YCTHOTO ONpoca / codeceq0BaHUs

. ComeprkaHue H 3aJjauu Kypca, PeKOMEH/IAIUH 110 €T0 U3yUSHHIO.
. Uupopmanumonnsie texnonorun (MT) B mpodeccuoHanbHON esSTEIbHOCTH HHKEHEpa-

npoektuposirka POC.

TepMunbl 1 MoHATHUSA, Ucniodb3yeMmblie Tpu UT npoektupoBanun POC.

Opranuzanus npoektupoBanus POC ¢ nomombio UT.

CucteMHBbIi monxon K mpoektupoBanuio POC ¢ umcmonbp3oBaHueM HHGOPMAIMOHHBIX
TEXHOJIOTH.

Nudopmanmonnsie CALS—texHomornu nmogaepkku POC Ha Bcex 3Tanax »KU3HEHHOTO IUKIIA.
Cranuu pa3pabOTKH KOHCTPYKTOPCKOM JTOKYMEHTAIIMU MTPH MPOEKTUPOBaHUHU ¢ TTomortnbio NUT.
Knaccudukanms 3a1a4 nmpoeKTUpOBaHus, UX popMaau3aims.

Marematuueckue moaenu (MM) POC. Dranbl pa3BuUTHA M KpaTKas XapaKTepUCTHKa
coBpeMmeHHOTO cocTtossHusl CAIIP pannosneKTpOHHBIX CPEACTB, CUCTEM U KOMIUIEKCOB.
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KowmmekcHbie naTEIIeKTyasibHbIC (MHTErpupoBanHbie) CAIIP.

CnenuanuzupoBanubie CAIIP nns co3paHusi cXeM AJEKTPUUECKUX MPUHUIMUNHUATbHBIX,
MOJEIUPOBAaHUA UX PabOTHI, MPOEKTUPOBAHUS MMEUATHBIX IJIAT, pa3MelleHus HudpoBoit
aneKkTpuueckor cxembl B ycrpoiictBax IIJIMC.

[lepcriekTHBBI pa3BUTHSI aBTOMATU3UPOBAHHOTO MPOESKTHUPOBAHUSI.

Pons UT B npouecce coznanus POC.

YpoBHH TPOEKTHPOBAHHUS — CHCTEMHBIH, (YHKIHMOHAJIbHBIA, KOHCTPYKTOPCKHM,
TEXHOJIOTHYECKUH.
TunoBsie MPOEKTHBIE TPOLIEAYPHI TPU TpoekTupoBaHuu POC.

O06006meénnas metoauka npoektupoanust POC ¢ mpumenenuem UT.

Nudopmanmonnast mosiens npoekra, 6a3bl gaHHbIX (b/]), cucteMbl ynpapienus 6a3aMu TaHHBIX

(CYBN), pacnpenenéunnie b/I.

CpaBHUTENbHBIH 0030p OCHOBHBIX XapaKTEPUCTUK pPa3JUUYHBIX THIOB COBPEMEHHBIX

TEXHUUYECKUX CPEJICTB.

Konnenmus aBromMaTusupoBanHoro padouero mecta (APM) npoektupoBmuka POC Ha 6aze

K.

3aaun ynpaBlieHUsI U ONITUMU3ALNN, METObI UX PEIICHUS.

OCHOBHBIE TPUHITUITBI CO3/IAHUS CKU30B U TBEPAOTEIbHBIX MOJIeNel neraneit u coopok POC.

Oco0eHHOCTH MPOEKTUPOBAHUS JIMTHIX, BHITOUEHHBIX JeTajeld U JeTajeidl U3 JUCTOBOTO

MeTaa.

Co3zmanue uepTexeit neranei 1 cOOpoK.

Meroarka mpoeKTUPOBAHMS JIEKTPOHHBIX 010KOB ¢ ucmoiab3oBanrem CAIIP Solid Works.

[IpoekTupoBaHHE INEKTPOXKTYTOB.

TemnuioBbie U AIEKTPOMArHUTHBIE PACUETHI.

Caa3b ¢ gpyrumu CAIIP.

Ocob6ennoctu TpéxMepHoro npoektupoBanus y3noB u aetaneit POC B CAIIP Komnac u

NuBeptop.

Oco0eHHOCTH MMPOSKTUPOBAHUS TTEYATHBIX y3J10B ¢ moMoIbio UT.

Bosmosknoctu n ocobennoctu uHTepdeiico pazmuunbix CAIIP.

Meroauka mpoeKTUPOBaHUS MeuaTHBIX y3710B B KoMmruiekcHbIX CAIIP PCAD, Altium Designer,

OrCAD, DipTrace u ap.

Opranuszanus 1 Benenne oubnrorexk IPD.

Co3nanue yclnoBHBIX rpaduueckux obo3HadeHuid P, yctanoBka DPD Ha mevaTHbIe TIaThl U

pa3zpaboTka mocajouHbIX MecT JPD.

Co3nanne xoMmoueHTos POC.

Pa3paboTka cxem 3JeKTpUUECKUX MPUHIUITHATBHBIX.

HunanoroBoe pazmerienue OPD.

JuanoroBas u aBToMaTuyeckasi TpacCUpOBKa MPOBOJHUKOB MEYATHBIX IUIAT.

Ca3b ¢ npyrumu CAIIP.

Kommiaekc TPuAHA, (moncuctembr «ACOHUKA-T») nns moaenupoBanus Ha I[IK

CTAI[MOHAPHBIX M HECTALIMOHAPHBIX TEIUIOBBIX MPOIIECCOB, MPOTEKAIOMINX B KOHCTPYKIUsAX POC
(cToeuHble KOHCTPYKIMH, OJIOKHU C PEryJISipHON U HEPEryJIspHON CTPYKTypaMHU, EYaTHBIE Y3IIbI,
(YHKIIMOHAJILHBIE STYCHKH, MUKPOCOOPKH).

Komminekc ACOHUKA-K ans ynpaBieHus HaAEXKHOCTHIO W3AECIMA HAa PaHHUX ATamax

MIPOEKTUPOBAHUS, U3TOTOBJICHHUSI, SKCILTyaTalluy U YTHIIN3ALHH.

YHuBepcaibHasg NporpaMMHasi CUCTeMa KOHEYHO-31eMeHTHOro aHanu3a ANSYS s pemeHus

JMHENHBIX U HEJWHEHHBIX CTAallMOHAPHBIX M HECTAllMOHAPHBIX NMPOCTPAHCTBEHHBIX 3ajay

MEXaHHMKH KOHCTPYKIIHMH, 3a/1a4 TeIruIonepeiad U TerooOMeHa, 3JeKTPOJUHAMUKHY.
Oco0eHHOCTH aBTOMATU3UPOBAHHOTO OPOPMIICHUSI KOHCTPYKTOPCKO# nokymeHTanuu POC B

cootBercTBum ¢ ECKJI.

9.1.6. TeMbl NpaKTUYECKUX 3aTAHUI

. I3yunTh mpuHUMI AEHCTBHSA M Ha3HAuYeHHE pa3pabaThIBAEMOro pajAMOTEXHHYECKOTO

YCTPOIICTBa, COCTABUTh TEXHUUECKOE 3aJaHNE HA IIPOECKTUPOBAHUE;

KomnoHoBanue pa3zpadaTbIBaeMOro paarodeKTPOHHOTO CPE/ICTBA;

Bpi6op »7€KTpOpaanod’IeMEeHTOB IO YCJIOBUAM JKCIJyaTalluu pa3pabaThiBaeMOro
PaZvodIIEKTPOHHOTO CPE/ICTBA;
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4. BoiOop ¥ u3yueHHE CBOWCTB MaTEepHaJOB U HX MPOSABICHUS B Pa3JIUYHBIX YCIOBUIX
AKCIUTyaTaly pa3padbaTbIBAEMOTro paJHolJIEKTPOHHOTO CPEICTBA;

. Bb1Gop TexHOIOTHN U3TOTOBICHUS OTAEIbHBIX JI€Tanei u COOPOUHBIX €TUHUILL;

6. Bb100p METOI0B 3alIUThl PaJMOAIEKTPOHHOTO CPEACTBA OT JAECTaOMIN3UPYIOMUX (GaKTOPOB
(TenooOMeHHBIE MPOIECCHl, BUOPAIIMU U YJIapbl, BO3JACHCTBUE SJIEKTPOMArHUTHBIX MOJIEH,
paaualyy ¥ BIard u T.1.);

7. OdopmiieHHe KOHCTPYKTOPCKOM TOKYMEHTAIIUH.

93]

9.1.7. TeMbl NPaKTUYECKUX 3aHATHI

1. IlocTanoBka 3agaun. BeiOop aseMeHTHO# 6a3bl U popMupoBaHHE OUOINOTEKH KOMIIOHEHTOB
CAIIP.

2. IlpoekTupoBaHue me4aTHOTO y3na. BeimonHenune pacuéToB. OdopmMiieHHe KOHCTPYKTOPCKO-
TEXHOJIOTMYECKON JOKYMEHTALUH.

3. IIpoexTupoBaHue 3JNEMEHTOB KOHCTpykuuu POC ¢ ucnoib3oBaHHEM CHCTEMBI
ABTOMAaTU3UPOBAHHOTO IPOEKTHUPOBAHUS

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, Mperoiaraliie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

HauaTps uzydeHue AuCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecredeHusi. CamoctosiTenabHas padoTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIAHBI ISl Ty4YIIETO OCBOEHHUS MaTepHaia He0OX0IUMO PEryJspHO
oOpamaTbcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU HHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS U OCBOEHHS MaTepuaja, BbIIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YYEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUWBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
YKypHaJIe Mo TUCIUILUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIUIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
310POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Tabmwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHalbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJIHJIOB

Buapl 7onOMHUTENBEHBIX OLIEHOYHBIX CDOpMBI KOHTPOJIAA 1 OLICHKHU

Kareropuu o6yuaronuxcs

MaTepHuaioB PE3yJIbTaTOB O0YUYCHUS
C HapylmeHusIMH cIyxa TecTsl, NUCbEMEHHBIE IIperMy11€CTBEHHO TUCEMEHHAs
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI IIPOBEPKA

K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI
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C HapylIeHUSIMU 3pEHUS

CobecenoBaHue 110 BOIIpocam K
3a4eTy, OIpoc MO TEPMUHAM

[Ipenmy1iecTBEHHO yCTHas
IIpoBepKa (MHANBUYAJILHO)

C HapylIeHUsIMHA OTIOPHO-
JIBUTATEIILHOTO arlnapara

Pemienue nucTaHIIMOHHBIX TECTOB,
KOHTpPOJbHBIE Pa0OTHI, MUCbMEHHBIE
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI

K 3a4eTy

[IpenmytiecTBEHHO
JTUCTAaHIIMOHHBIMU METOJIaMU

C orpaHUYCHUSIMHU T10
o01IeMe IUIIUHCKUM
[MOKA3aHUSAM

TecTbl, NMCEMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE paOOTHI,
YCTHBIE OTBETHI

[TpeumyieCTBEHHO MTPOBEPKa
METOAMH, OMPEICIITIOITUMHUCS
UCXOJISl U3 COCTOSTHUS
00ydaromierocss Ha MOMEHT
MPOBEPKH

9.4. MeToanuecKue peKOMEHAAIUN 110 OLEHOYHBIM MATEPUAJIAM [IJIfl JIUI C OTPAHUYEeHHbIMH

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCcCMaTpPUBACTCS
noctymnHasi popma npeaoCTaBICHHS 3a/IaHUi OLIEHOYHBIX CPEJICTB, & IMEHHO:

— B mieuaTHoi hopme;

— B [1€YaTHOW (hopMe C yBETUUEHHBIM IIPHPTOM;

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— METOJIOM YTEHHS aCCUCTEHTOM 3aJaHHs BCIYX;

— IIPEJJOCTABJICHUE 33aJaHUS C UCIIOJIb30BAHUEM CYPIONEPEBOIA.

JIuam ¢ orpaHMYEHHBIMH BO3MOXXHOCTSIMHU 3/I0POBbSl M MHBAJIUIAM yBEIMYHMBACTCS BpEeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [[is Takux oOydarommxcs MpeaycMaTpUBaeTCs
nocTymnHas popMa npeaoCTaBICHUsI OTBETOB HA 33JJaHUs, 2 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIIYT ACCUCTCHTA,

— [PE/ICTaBJICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTaTOB OOYYEHHUS JIMI C OTPAHMYCHHBIMH BO3MOXXHOCTSIMHU
3I0POBBSl ¥ MHBAIMJIOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBlieHue nHdhopManuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSM HX 30POBbSI H BOCHIPUATHS MH(DOpMALIUK:

JI1si JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

I[.]'IH JIMI ¢ HAPYIICHUSIMHU OIMOPHO-ABUI'aTC/JILHOI'O allliapaTa:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— B miedatHou popme.

[Ipu HEOOXOAMMOCTH JUISL JIMI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbS U MHBAJIUJIOB
MpolLeypa OLEHUBAHUS PE3YIbTATOB O0YUCHUS MOXKET TPOBOJAUTHCS B HECKOJIBKO JTAIIOB.
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