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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opMupoBaHue y CTYIEHTOB CIIOCOOHOCTH BBINOJHATH pacdeT U IPOCKTUPOBAHUE
AJIEKTPOHHBIX MPHUOOPOB, CXEM U YCTPOHCTB Pa3IMYHOr0 (PyHKIIMOHAILHOTO HA3HAYEHUSI B COOTBETCTBUU
C TEXHUYECKUM 3aJJaHUEM C UCIIOJIb30BAHUEM CPEICTB aBTOMATU3ALMU IIPOSKTUPOBAHHUS.

1.2. 3agauy AUCHUILIUHBI

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

2. U3y4Y€HUE TMPUHUIMUIIOB CHUCTEMHOIO MOAXOJa K aBTOMAaTU3aluHu mpoekTupoBaHus POC,
MO3BOJISIOMKX 00ecreunBaTh 3PHEKTUBHOCTh M KAYECTBO MPOEKTUPYEMOM armapaTypsbl.

3. ocBOEHHME NPUHIUIOB (GOPMUPOBAHUS MHPOPMALMOHHBIX MOJENE BIUSHUS BHEIIHUX U
BHYTPECHHHUX JECTAOUIU3UPYIONINX (HaKTOPOB, nercTByonx Ha POC B TeueHue )KM3HEHHOTO 1HUKJIA, C
L[eJIbI0 apTYMEHTUPOBAHHOTO aBTOMAaTU3UPOBAHHOTO TPOEKTUPOBAHMS UX KOHCTPYKIIHIA.

4. popMHpOBaHUE y CTYJIECHTOB NPAKTHYECKHX HABHIKOB BEJIECHHUS aBTOMAaTHU3UPOBAHHOTO
npoektupoBanusi POC Ha OCHOBE NPOTrPECCUBHBIX TEXHUYECKUX U MPOTPAMMHBIX CPEICTB C
HCIIOIb30BAaHUEM COBPEMEHHOM 3JIEMEHTHOW Oa3bl.

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

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayn).

Yacts 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monynb quctumuinH: Moyie HanpaBleHHOCTH (major).

Nunexc quctummmunel: 51.B.03.01.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0yYeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

YHuBepcaibHble KOMIIETEHIINH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIIUH
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I1K-1. Criocoben
CTPOUTH NPOCTEMIIINE
¢uznueckue u
MaTeMaTHYECKUe
MOJIETIN CXEM,
KOHCTPYKLHUH U
TEXHOJIOTMYECKUX
IIPOLIECCOB JIEKTPOHHBIX
CPEICTB Pa3INYHOIO
(YHKIIMOHAJILHOTO
Ha3HA4YEeHUs], a TAKKeE
HCIIOJIb30BaTh
CTaH/IapTHbIE
IIPOrpaMMHBIE CPE/ICTBA
UX KOMITBIOTEPHOTO
MOJIETTUPOBAHUS

[1K-1.1. 3HaeT crmocoOb!
CO3JaHUs ITPOCTEUILINX
bu3HUecKuX u
MaTE€MaTHYECKUX MOJEIIEeH
CXeM, KOHCTPYKIMM U
TEXHOJIOTMYECKHUX IIPOLECCOB
AIIEKTPOHHBIX CPE/ICTB
Pa3IU4HOTO
(YHKIIMOHAJILHOTO
Ha3Ha4YEeHMs], a TAaKKe
CTaH/apTHbIE IPOTPaMMHbIE
CpEeJICTBA UX KOMIIBIOTEPHOTO
MOJIETTUPOBAHUS

3HaeT OCHOBHBIC HpI/IHIII/IHBI 1 MCTOIOJIOTUHO
KOHCTPYUPOBAHUS AJIEKTPOHHBIX IPUOOPOB U
PaMO3JICKTPOHHBIX CPEJICTB Ha YPOBHE y3JI0B
1 OJIOKOB

IIK-1.2. YmMeeT cTpouTh
buzndeckue u
MaTeMaTHYeCKHe MOJIETU
AJIEKTPOHHBIX YCTPOUCTB

YMeeT nonbp30BaThCsl METOAMKAMH pacyeTa
TEXHUUYECKUX MapaMeTPOB AJIEKTPOHHBIX
pruOOPOB U MPOBOJIUTH OLIEHOYHBIE PACUETHI
UX XapaKTePUCTHK

IIK-1.3. Bnaneet HaBBIKaMU
KOMITbIOTEPHOTO
MOJEJIUPOBAHUSA

Brnangeet onbITOM IIOATOTOBKHU
MNPUHIUITHAIBHBIX 1 MOHTAKHBIX
QJICKTPHUYCCKUX CXCM U UX O(I)OpMJ'ICHI/ISI
COrj1aCHO Tpe60BaHPII>i TroCydapCTBCHHBIX
CTaHOapTOB €IMHOM CHCTEMEI
KOHCprKTOpCKOfI JOKyMCHTalUn

4. O0beM IMCOMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO61mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 6 3a4eTHBIX eUHUIL, 216 akaJeMHUeCKUX YacoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B

tabmute 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUJAAM YU4COHOM JIeITeIbHOCTH
o Bcero |CemecTpbl
Bunbl yueOHOI esTenbHOCTH
4acoB |7 cemecTp
KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 90 90
JIeKk1IMOHHBIE 3aHATUSA 18 18
JlabopatopHbie 3aHATHS 54 54
KypcoBoii nmpoekt 18 18
CamocrosiTeibHas padoTa 00y4alOMIUXCs, B T.4. KOHTAKTHasI 90 90
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
Hanucanne koHCIIEKTa caMONOATOTOBKHU 16 16
Hanucanue otyera no KypcoBOMy MpPOEKTY 18 18
[loaroroBka K TECTUPOBAHUIO 19 19
[ToaroroBka k mabopaTopHOi paboTe, HANMCAHUE OTYETa 12 12
Harmmucanne otyera no nabopaTopHoit padbote 16 16
[ToaroToBka Kk ycTHOMY onpocy / cobece10BaHHIO 9 9
ITonroToBKa U cAava YK3aMeHA 36 36
O0mast Tpy10eMKOCTH (B Yacax) 216 216
Oo0mas TpynoemMkocTsb (B 3.e.) 6 6
5. CTpykTypa u coep:KaHue TUCHHINIHHDI
CornacosaHa Ha noptane Ne 83700 3



5.1. Pa3nenn! (TeMbl) JUCUMIIIMHBI M BUIbI Y4e€0HOH 1eATeIbHOCTH

CTpykTypa IUCHUIUIUHBI MO pas3fienaM (TeMaMm) W BUJaM y4eOHOH JesTeNbHOCTH MPUBEICHA B
tadiuue 5.1.
Ta0auia 5.1 — Pa3aensl (TeMbl) AMCHUIIMHBL U BUABI Y4COHOH €ITEIbHOCTH

Jlex. Cam. Bcero
JIa6. | Kypc. dopMupyemsbie
HazBanus pasnenoB (TeM) TUCIUIUIMHBL | 3aH., pab., | yacos (6e3
pab6. | mp. KOMIICTCHITUH
q 9 | ’K3aMeHa)
7 cemecTp
1 BBenenue. OCHOBHEIE ITIOHATHS 2 - 18 4 24 TIK-1
2 OCHOBHbBIE NPUHIMIIBI U METOJIOJIOTHSI 2 - 6 8 TIK-1
MPUMEHEHUs HH(POPMALMOHHBIX
TEXHOJIOT U MPU NPOEKTUPOBAHUU
PaZMO’JIEKTPOHHBIX CPEJICTB
3 NHdpopMalnOHHbIE TEXHOJIOTHH Ha 2 4 13 19 IIK-1
Pa3IMYHBIX ATAMax MPOEKTUPOBAHUS
PaZMO’IIEKTPOHHBIX CPEJICTB
4 ABTOMAaTH3UPOBAHHOE POEKTUPOBAHNE 2 18 15 35 IK-1

KOHCTPYKLHUH U TEXHOJOTUYECKUX
IIPOLIECCOB PAJAMONIIEKTPOHHBIX CPE/ICTB
5 NadopManimoHHbIE TEXHOJIOTUH 2 24 18 44 IIK-1
IPOEKTUPOBAHUSA AeTasell 1 cOOpPOK
KOHCTPYKLHUH paHO3JIEKTPOHHBIX CPEICTB
¢ nomomrso CAIIP

6 IIpoekTupoBaHKe NEYaTHBIX y3JI0B C 2 8 18 28 [IK-1
MOMOILBI0 HHPOPMALIMOHHBIX TEXHOJIOTUH

7 ObecrneueHre KayecTBa, HAAEKHOCTH U 4 - 5 9 IIK-1
ONITHUMHU3AIIHSI PAAHOIICKTPOHHBIX CPEICTB
8 OdopmieHne KOHCTPYKTOPCKOH 2 - 11 13 ITK-1
JToKyMeHTanuu ¢ nomoibo CAITP
Hroro 3a cemectp| 18 54 18 90 180
Hroro| 18 54 18 90 180

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Coneprkanne pa3nenoB (TeM) TUCHUTLIAHEI (B T.4. IO JIEKIHSIM) PUBEICHO B Tabmie 5.2.
Ta6muna 5.2 — Coxeprkanue pa3aeaoB (TeM) TUCHHUIUIMHBI (B T.4. IO JCKITUSM)

TpynoemkocTs
HasBanus pasznenos (Tem) Coneprxanue pas3ienoB (Tem) dopmupyemble
JTUCIUTUTUHBI JUCUUILUTUHEI (B T.Y. MO JIEKIIHSIM) (7eKIHOHHEIE KOMITETCHIINH
3aHATHUS), U
7 cemecTp
1 BBenenune. OCHOBHEIE Coneprxanue U 3a1a4u Kypca, 2 [1K-1
MOHATHUSA PEKOMEH/IallUHU T10 €ro
nzydyenuto. Mupopmanmronusie
texHosoruu (UT) B mpodeccnonanpHOM
JeATEIbHOCTH UH)KEHEepa-
npoektuposiuka POC. TepMmunsl u
MOHATHSA, UCTIONb3yemble ipu UT
npoektupoBanuu POC
Htoro 2
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2 OCHOBHBIE ITPUHIUIIBI U
METOAOJIOTHS IPUMEHEHHUS
UH(POPMAIIMOHHBIX
TEXHOJIOTU IpH
POCKTHPOBAHUHT
PaInO3IEKTPOHHBIX
CpeICTB

Opranu3zanus npoexktupoanust POC ¢
nomortusro UT.

CucreMHBIH 10X0]1 K TPOEKTUPOBAHUIO
POC ¢ ucnonb3oBanuem
MH(OPMALIMOHHBIX TEXHOJIOTUH.
Nudopmannonnsie CALS—TexHoMOTHN
noaaepxku POC Ha Bcex aTanax
Xu3HeHHoro nukia. Craguu pazpaboTku
KOHCTPYKTOPCKOMN JOKYMEHTAIUH [IPU
MIPOEKTUPOBaHUU ¢ oMo UT

[K-1

HUroro

3 NudopmannoHHbIe
TEXHOJIOTUH Ha Pa3IMUHBIX
JTanax MpoeKTUPOBAHUS
PaMo3IEKTPOHHBIX
CpelICTB

Knaccudukanus 3a1a4 npoeKTHpoOBaHus,
ux (hopmanuzanus. MatemaTuueckue
mozenu (MM) POC. Dransl pa3Butus u
KpaTKasl XapaKTepUCTHKa COBPEMEHHOIO
cocrosiHust CAIIP pannosnekTpoHHbIX
CPEICTB,

CUCTEM U KOMIUIEKCOB. KoMIiekcHbIe
UHTEJJIEKTyalIbHbIE (MHTETPUPOBAHHBIEC)
CAIIP. CneunanusupoBannbsie CAIIP
JUISL CO3JaHMsI CXEM DJIEKTPUUECKHUX
MIPUHLIMIIAAIBHBIX, MOACIUPOBAHUS UX
paboTsl,

IIPOEKTUPOBAHMSI II€YATHBIX I1JIaT,
pa3mereHus LuppoBOM ANEKTPUUECKON
cxeMmsl B ycrporctBax [IJINC.
[lepciekTuBEI pa3BUTHUSA
aBTOMATU3UPOBAHHOT'O IPOEKTUPOBAHUS

[IK-1

Hroro
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4 ABTOMAaTHU3MPOBAHHOE
IIPOEKTUPOBAHUE
KOHCTPYKUHHN U
TEXHOJIOTMYECKHUX
IIPOLIECCOB
PasvodJIEKTPOHHBIX
CPENCTB

Ponb UT B nponecce cozpanus POC.
YPpOBHM NPOECKTUPOBAHUS — CUCTEMHBII,
(bYHKIMOHATIBHBIH,

KOHCTPYKTOPCKHI, TEXHOJIOTUYECKHIA.
Turnossie

MIPOEKTHBIE MPOLEAYPHI IPU
npoektupoBanuu POC.

O06001mEHHas MEeTOIMKA
npoektupoBanusi POC ¢ mpumenennem
UT. NudopmanrionHas MoJieNb IPOEKTa,
6a3el nanHbIX (B/]), cucreMsr
yrmpasieHus 6azaMu

nauubix (CYB/), pacnpenenénnnie b/1.
CpaBHUTENBHBII 0030p OCHOBHBIX
XapaKTEPUCTHUK Pa3InYHbIX TUIIOB
COBPEMEHHBIX TEXHUYECKUX CPEJICTB.
Konnenuus

aBTOMATHU3HPOBAHHOIO paboyero Mecra
(APM)

npoektupoiuka POC Ha 6aze [1K.
3aiauy ynpaBJIeHUs U ONITUMU3ALINY,
METO/Ibl UX PELICHMUS.

[K-1

HUroro

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

OCHOBHbBIE IPUHIIMIIBI CO3AAHUS ICKH30B
U TBEpAOTENBHBIX MOJIEJICH AeTanel u
coopok POC. Ocobennoctu
MIPOEKTHUPOBAHHUS JIUTHIX, BHITOUEHHBIX
Jeranei

U JieTasied U3 TUCTOBOTO MEeTaslIa.
Co3nanue ueprexeil geranei u cOOpOK.
Metoauka npoeKTUPOBAHUS
AJIEKTPOHHBIX OJIOKOB € UCTIOJIb30BaHUEM
CAIIP Solid

Works. [IpoektupoBanue
JIEKTPOXKIYTOB. TeroBbie

U 3JICKTPOMAarHUTHbIE pacy€Thbl. CBs3b C
npyrumu CATIP. OcobeHHocTH
TPEXMEPHOTO MPOEKTUPOBAHUS

y310B u aeraneit POC B CAIIP Komnac
u NUnuBeprop.

[K-1

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

Oco0eHHOCTH IPOEKTHPOBAHUS
II€YaTHBIX y3710B ¢ nomoupro UT.
Bo3MoxHOCTH M 0COOEHHOCTH
unrepdeiicoB paznuunbsix CAIIP.
Metoanka MpOeKTUPOBAHUS NIEUYATHBIX
y310B B KoMiiekcHbIXx CAIIP P-CAD,
Altium Designer, OrCAD, DipTrace u
np. Opranuzanus u BeJACHHE OMOINOTEK
OPD. Co3xanue yclnoBHBIX rpauaecKux
o6o3nauennii JPD, ycranoBka OPD Ha
TeYaTHBIC IUIATHI U pa3padoTKa
nocaiouHbix MecT OPD. Co3znanue
komnoHeHToB POC. Pa3paboTka cxem
ANIEKTPUYECKUX MPUHIUITHAATBHBIX.
Huanorosoe pasmemnienue JPD.
Jwunanoropas u aBToMaTu4ecKas
TPAaCCUPOBKA MPOBOAHUKOB IIEUATHBIX
miat. Cesasb ¢ apyrumu CAIIP.

[K-1

HUroro

7 ObecrieueHe KauecTBa,
HaJEKHOCTU U
OITHMHU3ALIHS
PaaNO3JEKTPOHHBIX
CpE/CTB

Kommiekc TPUAHA, (moacucteMsl
«ACOHUKA-T») ans MmoaenupoBaHus
Ha [IK cranmmonapHueIx u
HECTallMOHAPHBIX TEIJIOBBIX MPOLIECCOB,
IIPOTEKAIIIUX B KOHCTpYKIMAX POC
(cToeuHbIe KOHCTPYKITNH, OJIOKU

C PEryJIIDHON U HEPETYIJISIPHON
CTPYKTYpaMu, I€YaTHbIE y3IIbl,
(yHKIIMOHATTEHBIC STYCHKH,
MHUKPOCOOPKH).

Kommonexkc ACOHUKA-K nng
yIpaBieHUs HAAEKHOCThIO U3JEINI Ha
paHHUX 3Tanax MPOEKTUPOBAHUS,
W3TOTOBJICHUS, SKCIUTYaTalluU U
yTHWIM3ALUU. Y HUBEpCcaIbHas
MporpaMMHas CUCTEéMa KOHEYHO-
sneMeHTHOro ananms3a ANSY'S nig
peuIeHus: TMHEHHBIX U HEJTMHEHHBIX
CTallMOHAPHBIX U HECTAILIMOHAPHBIX
MPOCTPAHCTBEHHBIX 33]1a4 MEXAHUKHU
KOHCTPYKULHUM, 3a/1a4

TEIUIONEpeIauy U TETI000MeHa,
3JEKTPOIUHAMUKHU

[IK-1

Hroro

8 Odopmnenue
KOHCTPYKTOPCKOH

JIOKYMEHTAIIUU C TIOMOIIIBIO
CAIIP

Oco0eHHOCTH aBTOMATH3UPOBAHHOTO
o opMIIeHUS KOHCTPYKTOPCKOM
nokymeHTanuu POC B COOTBETCTBUH C
ECKJI

[TK-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 1a00OpaTOPHBIX padboT

Ha3zBanus paznenos (Tem) HaumeHoBaHme 1a6opaTopHIX pabor Tpynoemkocts, | @opmupyemsbie
JUCIUILTAHBI q KOMITETEHITHH
7 cemecTp
3 UadopmanmoHHbIe Brinonnenue yeprexxeit KOMIOHEHTOB 4 [IK-1
texHoyioruu Ha pasnuuHbeiXx |POC B Solid Works (koHTposbHOE
ATamax NpPOEKTUPOBAHUSA  |3a/JaHUE)
PaZMOdIIEKTPOHHBIX
CpercTE Hroro 4
4 ABTOMaTU3MPOBAHHOE CocraBienne TeXHUYECKOTO 3a0aHUA 2 TIK-1
MPOEKTUPOBAHUE (T3) Ha aBTOMAaTU3MPOBAHHOE
KOHCTPYKLUU U npoekTupoBanue 61oka POC
TCXHOJIOTMICCKUX KommonoBka u pa3paboTka o01iiero 2 ITK-1
OpoLECCOB BHJ1a KOHCTpYyKuu POC
PaZInO3JCKTPOHHBIX [IpoeKTHpOBaHKE TUIEBON TAHEIH 2 IK-1
CpeAcTs POC B SolidWorks
[IpoekTupoBaHue HeCyLIEHh 2 IIK-1
koHcTpykuuu POC B SolidWorks
3HAKOMCTBO C CHCTEMOI 2 IK-1
aBTOMATHU3HPOBAHHOTO
MIPOSKTUPOBAHHUS
MEYATHBIX TUIAT
Opraau3zanys 1 BeJIecHHe OnOIHOTeK 2 TIK-1
OP>
Co3pmanue ycioBHBIX IpauuecKux 2 IK-1
ob6oznavenuii (YI'O)
AIIEKTPOPATUOITIEMEHTOB
IIpoexTupoBaHuE IEKTPUUECKUX CXEM 4 [K-1
Hroro 18
8
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5 NudopmannoHHbIe Heramu B SolidWorks 2 IK-1
TCXHOJIOTHH Co6opku B SolidWorks 2 ITK-1
IIPOCKTHPOBAHHS ﬂeTaJvIeﬁ Yeprexu B SolidWorks 4 TIK-1
1 C6OPOK KOHCTPYKLINA PucoBanne TpEXMEPHBIX ICKU30B B 2 [K-1
PasvodJIEKTPOHHBIX SolidWorks
CC};S%CPTB ¢ HOMOTLRIO Maccussl anemenToB B SolidWorks 2 I1K-1
Onements! “llo TpaekTopun™ u 2 IIK-1
“IToBepHyTh” B SolidWorks
Pazpabotka koprycoB POC u3 2 IK-1
mrcroBoro Meraia B SolidWorks
Hcnonb3oBanue CTaHIapTHBIX 2 TIK-1
KPENEXHBIX KOMIIOHEHTOB B
SolidWorks
Pa3paboTka mocaJjouHbIX MECT Ha 4 [IK-1
NeYaTHOH IIaTe Ui MOHTaxa
KOHCTPYKTUBHBIX 2JIEMEHTOB
[TonroroBka komnonentoB POC nis 2 IK-1
KypCOBO# pabOThI
Hroro 24
6 IIpoekTupoBanue JInanorosoe pa3menicHue 4 IK-1
IIEYATHBIX y3JI0B C AIIEKTPOPATUOITIEMEHTOB Ha II€YaTHOU
MIOMOUIBIO iare
MH(QOPMALINOHHBIX Py4Hnas u MHTEpaKTUBHAS TPACCUPOBKH 2 [K-1
TEXHOJIOTUH IIPOBOJHUKOB II€YATHBIX IUIAT
ABTOMaTHYECKas TPACCUPOBKA 2 IK-1
IIPOBOJIHUKOB [I€YATHBIX IJ1aT
HUrtoro 8
Hroro 3a cemectp 54
Hroro 54

5.5. KypcoBoii npoekT

ConeprxaHue, TpyJAOEMKOCTh KOHTAKTHOW ayAUTOPHOU pabOThl U (popMuUpyeMble KOMIETEHIUH B
paMKax BBINIOJIHEHHUSI KypPCOBOTO MPOEKTA MPEeCTaBICHbI B Tabnuiie 5.5.
Tabnuma 5.5 — ConepkaHue KOHTAKTHOW ayTMTOPHOM pabOThI U €€ TPYJ0EMKOCTh

N N dopmupyembie
ConeprxaHue KOHTAaKTHOM ay TMTOPHOI pabOThI TpynoeMkocTs, 4
KOMIIETEHIH
7 cemecTp
[TocranoBka 3agaun. Beioop snemeHTHOI 6a3bl U hopMHUpOBaHUE 18 IK-1

oubimorexku komnoHeHToB CAIIP. [IpoexTrpoBaHne MEYaTHOTO
y3i1a. Beimonnenue pacueros. OdopmiieHre KOHCTPYKTOPCKO-
TEXHOJIOTMYECKON JOKYMEHTAIUH

Uroro 3a cemectp 18
Htoro 18

[IpumepHas TemaTHKa KypCOBBIX MPOEKTOB:
Wcrounuk nutaHus paspsia;

YcTpoiicTBO TOKOBOM 3aIIIMTHI;

[IynbT ynpaBiaeHus 3J€KTPOIPUBOIOB;
Perynstop 4acToThI 371EKTPOIBUTATENIS;
Hcrounmk nmutanus cTaOuIn3upOBaHHBIN;
HcTouHuk muTaHus KiIanaHoB;

AR

CornacoBaHa Ha noptane N2 83700 9



7. bIoOK nUTaHus 3JIEKTPOLIMKIIOB;

8. H3meputens usinyyeHus;

9. Koppekrop ko3¢ dumreHTa MOIHOCTH;
10. M3meputens MOTyIsl KOMIUIEKCHOTO COMPOTUBIICHUS LIETIEH;

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

JuMupyemblii MCTOYHUK TUTaHUS J1s1 PUTOCBETUIIHHUKOB;

Pa3paboTka G10ka ynpaBieHUsI MOLIHBIM CBETOIUOAHBIM CBETHIIBHUKOM;
Maket nabopatopHoii ycTaHOBKH 110 Kypcy UVYP;
Y CTpolcTBO 11 TEPMOTOKOBBIX HCIIBITAHUNA CBETOAMOIHBIX U3JTYUCHHUI;
NmMmynbcHBIN OJI0OK TUTAHUS YCTPOUCTB;
KonTponnep 0eckomiekTopHOTO ABUraTeNs;

biok muranus g ceeToauaHoM TamMmbl 11 38632;
PazpaboTka MHOTOGYHKIIMOHATBHOTO YeuauTens "Opryc';
KommyTtarop miist MHorokaHanbHbix TDR-u3mepenuii;
Pa3zpaboTka npubOopHOI aHEe M MOTOITMKIIA HA AJICKTPOIIPUBO/IE;
biiok ympaBieHust cucteMoil BOIOCHA0KEHUS;
becrnipoBogHOE 3apsAIHOE YCTPOMCTRO;
ABTOMaTHYECKHUH BBIKIIOUATEIh OBITOBOM amnmaparyphl;
VY abTpa3ByKOBOW U3MEPHUTENb OKTAHOBOTO YHCIa OCH3MHA,;
OxpaHHOe ycTpoicTBO Ha ocHOBe GSM.

5.6. CamocTosiTesibHas padoTa

Buael caMmocTosTeNbHOM paboThL, TPYAOEMKOCTh U (POPMUPYEMbIEe KOMIIETEHLIMU IPEICTABIICHBI B

tabnute 5.6.
Ta6ymma 5.6. — Buasl caMOCTOSATEIbHOM pabOThI, TPYJ0EMKOCTh U (POPMHPYEMBIC KOMIIECTECHITUN
Bunbr
Ha3zBanus paznenos . | Tpynoemkocts, | Dopmupyemsie
T — CaMOCTOSITEJIbHOU u I DopMBI KOHTPOJIS
paboThI
7 cemecTp
1 Beenenne. Ocnosuble |Hanncanue koHcIIekTa 1 I1K-1 Koncnexr
MTOHSTHUSA CaMOTIOITOTOBKH CaMOTIOATOTOBKHU
Hanucanue otuera no 1 [TK-1 KypcoBoii npoekr,
KYpPCOBOMY IPOEKTY Otuet no
KYpCOBOMY MPOEKTY
IToaroroBka k 2 I1K-1 TectupoBanue
TECTUPOBAHUIO
Hroro 4
2 OcHoBHbIC NpUHIKIIBI |Hanncanue KoHCIIeKTa 2 I1K-1 Koucnekr
1 METOJ0JIOT U CaMONOJITOTOBKHU CaMONOATOTOBKHU
IIPUMCHCHUA Hanmcanue oruera no 2 IK-1 KypcoBoii npoexkT,
MH(POPMALOHHBIX KypCOBOMY IIPOEKTY Otuer no
TEXHOJIOTUM Mpu KYPCOBOMY MPOEKTY
HPOCKTHPOBAHNH [Toaroroska K 2 [K-1 Tectuposanue
PaanO3JIEKTPOHHBIX TeCTHPOBAHHIO
CpeACTB Hroro 6
10
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3 NndopmannoHHbIe Hanucanue koHcniexkra 2 [K-1 Koncnekr
TEXHOJIOTHH Ha CaMOIIOATOTOBKH CaMOIIOITOTOBKH
pasiInYHbIX dTanax Hanucanue otyera no 2 ITK-1 KypcoBoii npoexT,
HPOCKTUPOBAHUA KypPCOBOMY MPOEKTY OrtueT 1o
PaJIMOAIICKTPOHHBIX KYPCOBOMY IPOEKTY
CpeacTs [HoaroroBka K 3 IK-1 TectupoBanue
TECTUPOBAHUIO
[HoaroroBka k 3 IK-1 JlaGoparopHas
nabopaTopHO# padorTe, paborta
HaIMCcaHUe OTYEeTa
Hanucanue ordera 1o 3 IIK-1 OrtueT 1o
nabopaTopHoi paboTe nabopaTopHOI
pabote
Hroro 13
4 AsromartusupoBaHHoe |Hanucanue koHcniekTa 3 IK-1 Koncnekr
MIPOSKTUPOBAHKE CaMOIIOArOTOBKH CaMOIIOITOTOBKH
KOHCTPYKILUH U Harmmicanue oTuera 1mo 3 IIK-1 KypcoBoii npoexT,
TCXHOJIOTUICCKUX KypPCOBOMY IIPOEKTY OrtueT 1o
HponeccoB KyPCOBOMY ITPOEKTY
PaHO3JICKTPOHHBIX Hanucanue otuera 1o 3 I1K-1 Oryer no
CpencTs 1abopaTopHoii paboTe 1abopaToOpHOI
pabote
IToaroroBka k 3 I1K-1 TectupoBanue
TECTUPOBAHUIO
[ToaroToBka k 3 ITK-1 JlabGopaTopHas
nabopaTopHO# padoTe, paborta
HanycaHue oTyeTa
Hroro 15
5 NudopmannoHHbIe Hanucanue koHcnexkra 3 [K-1 Koncnekr
TEXHOJIOTHH CaMOIIOArOTOBKH CaMOIIOITOTOBKH
HPOCKTUPOBAHUA Hanucanue orduera 1o 3 IIK-1 KypcoBoii npoexT,
ieTaieit 1 cbopox KypPCOBOMY MPOEKTY OTuer no
KOHCTPYKIUH KYPCOBOMY IIPOEKTY
PaHO3JICKTPOHHBIX Hanucanue otuera 1o 3 I1K-1 Oryer no
CPEACTB C MOMOIIBIO nabopaTtopHoii pabote 1ab0paToOpHOii
CAIIP pabote
IToaroroBka k 3 IIK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroToBka k 3 ITK-1 YcerHbIi# onpoc /
yCTHOMY ompocy / cobecenoBanme
co0eceI0OBaHUIO
IToaroroska k 3 I1K-1 JIaGopatopHas
nabopaTopHoii pabote, pabota
HaIlMCaHUEe OTYCTa
Hroro 18
11




6 IIpoexTupoBanue Hanucanue koHcniexkra 3 [K-1 Koncnekr
MIEYATHBIX y3JI0B C CaMOIIOATOTOBKH CaMOIIOITOTOBKH
MMOMOIIBIO Harmicanue oTuera mo 3 IIK-1 KypcoBoii npoexT,
MH()OPMAIHOHHBIX KYpCOBOMY MPOEKTY OTuer no
TEXHOJIOTHI KYPCOBOMY TIPOEKTY
Hanucanue oruera no 3 IIK-1 OTuer no
nabopatopHoii paborte nabopaTtopHoOi
pabote
IloaroroBka k 3 I1K-1 TectupoBanue
TECTUPOBAHUIO
IToxaroroska k 3 [1K-1 YerHb1i# onpoc /
yCTHOMY ompocy / cobeceqoBaHuE
cobece0BaHUIO
IToaroroska k 3 I1K-1 JIaGopatopHas
nabopaTopHoii pabote, pabota
HaIlMCaHUe OTYCTa
Hroro 18
7 O0ecneueHune Harmmcanne xoHceKTa 1 IIK-1 Koncmekt
KayecTBa, HAAEKHOCTH |CaMOITOArOTOBKHU CaMOITOATOTOBKHU
1 ONTUMHU3ALHA Hanucanue oruera no 1 I1K-1 KypcoBoii npoexkT,
paarod3JICKTPOHHBIX KYpPCOBOMY IPOEKTY OrtueT 1o
CpeacTB KypCOBOMY IPOEKTY
Hammcanne oryera no 1 I1K-1 OTyer no
nabopaTopHoi pabote nabopaTopHOI
pabote
IToaroroBka k 1 T1K-1 TectupoBanue
TECTUPOBAHUIO
IloaroroBka k 1 IIK-1 YcTHbIN ompoc /
yCTHOMY ormpocy / cobeceoBaHue
co0eceI0BaHMIO
Hroro 5
8 Odopmnenue Hanucanue koHcnekTa 1 ITK-1 Koncnekr
KOHCTPYKTOPCKOM CaMOITOJrOTOBKHU CaMOITOATOTOBKHU
NOKYMEHTAIINN C Hanucanue otuera mo 3 IIK-1 KypcoBoii npoekr,
nomoripio CAIIP KypCOBOMY TIPOEKTY Oruer o
KYpPCOBOMY MPOEKTY
Hanucanue otyera no 3 [TK-1 Ortuer o
nabopaTopHoi pabote nabopaTopHOI
pabote
IToaroroBka k 2 T1K-1 TectupoBanue
TECTUPOBAHUIO
IloaroroBka k 2 IIK-1 YcTHbIN ompoc /
yCTHOMY ompocy / cobeceoBaHue
co0eceI0BaHMIO
Hroro 11
Hroro 3a cemectp 90
IToaroroBka u cmaua 36 Ok3aMeH
dK3aMeHa
Hroro 126
12
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5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX PH U3YUYEHUU TUCUHUIIIMHBI,
U BU/I0B 3aHATHI

CooTBeTcTBHME KOMIMETEHIINH, GOPMUPYEMBIX MPU U3YUCHUU NUCIUILIUHBI, U BUIOB 3aHSATUM
MpeACTaBICHO B TabuIe S5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUYECHUHN AUCLIUILINHBI, U BUOB

3aHATUI
Bupl yaeOHOI nesiTebHOCTH
dopmupyembie
Jlek. | JIa6. | Kypc. | Cam. ®opMbl KOHTPOIIS
KOMIIETEHITNH
3aH. | pa0. np. paod.
IK-1 + + + +  |KoHcnekT camonoarorosku, Kypcosoi

npoekt, JlabopaTopHas padora, OT4er mo
KypcoBoMY mpoekTy, OTueT 1o 1abopaTopHOi
pabote, TectupoBanue, Y CTHBIH OTpOC /
cobecegoBaHue, DK3aMeH

6. PeiiTuHroBasi cucreMa JJisl OlleHKH YCIIeBaeMOCTH 00y4aloIuXxcst
6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbeHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0OuIE 6.1.
Tabmuia 6.1 — banapHbIE OLIEHKH

N . MaxkcuManbHBIN
MaxkcuManbHbIN MaxkcuManbHbBIN
0aJut 3a nepuos Bcero 3a
DopMBbI KOHTPOJIS 6a Ha 1-yro KT ¢ | ©Gamn 3a mepuon
mexny 2KT nna | cemectp
Hayana cemectpa | mMexay 1KT u 2KT
KOHEII ceMecTpa
7 cemecTp
KoHcnekT camonoaroroBku 4 4 4 12
YcTHbIi onpoc / 5 5 5 15
cobeceoBaHne
JlaGopaTtopHnas pabota 5 5 3 13
TectupoBaHnue 5 5 5 15
Otuet no mabopaTopHOMH 5 5 5 15
pabote
DK3aMeH 30
Hroro makcumym 3a 24 24 22 100
ePHO
Hapacratomum utorom 24 48 70 100

BanbHbIe OLIeHKH 7151 KypCOBOT'O MPOEKTA MpeicTaBieHbl B Tabnuue 6.1.1.
Tabauma 6.1.1 — bajnbHbIe OIIEHKHU JJIs KYPCOBOTO MPOEKTA

Ny . | MakcumanbHbIi 0at
MakcumanbHbIi MakcumanbHbii
3a MepUo MEXy Bcero 3a
DopMBbI KOHTPOJISI 6amn Ha 1-yio KT ¢ OaJL 3a epuo.
2KT u Ha KoHel CEeMEeCTp
Hayajia ceMecTpa mexay 1KT u 2KT
ceMecTpa
7 cemecTp
VYeTHblii onpoc / 20 20 10 50
cobeceqoBanne
Ot4er o KypcoBoMy 10 10 30 50
MIPOEKTY
HToro MakcumyM 3a 30 30 40 100
nepuos
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Hapacraromum urorom 30 60 100 100

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

[TepecueT 6anoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tabmuia 6.2 — Ilepecuer 6a/JI0B B OIICHKH 32 TEKYIIUH KOHTPOJIb

bamnibl Ha naTy TEKylero 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 OaioB Ha naty TK

N|W | B~

< 60% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. Ilepecuet cyMMbI 02/1710B B TPAAUIIUOHHYI0 M MEKAYHAPOAHYIO OLIEHKY

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

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

7. YueOHO-MeTOAnYecKoe 1 MH(OPMAINITHOHHOE o0ecneyeHue TUCIUTIITHHbI
7.1. OcHOBHas JqUTEpaTypa

1. Cremenko, B.b. P-CAD. TexHonorust npoeKTUPOBAHUS NIEYATHBIX IJIaT: Y4eOHoe mocodue s
By30B / B. b. Cremenko. - CI16.: BXB-ITerepoypr, 2005. - 711 c. (Haymmuue B 6ubamorexke TYCVYP - 19
9K3.).

2. OcHOBBI KOMIIBIOTEPHBIX TEXHOJIOTUN MPOEKTUPOBAHUS PATUOIIEKTPOHHBIX CPENICTB: YuyeOHOe
nocobue / FO. II. Kobpun - 2018. 56 c. [DnexTpoHHBIH pecypc]: — Pexum mocryma:
https://edu.tusur.ru/publications/7906.

3. Mypowmues, 1. FO. Maremaruuyeckoe obecneuenne CAIIP : yue6HOoe mocobue / JI. 1O.
Mypowmries, 1. B. Tiopun. — 2-e u3a. nepepad. u gon. — Cankt-IletepOypr : Jlansp, 2022. — 464 c.
[DnexTponHEIit pecypc]|: — Pexxum gocrtyma: https://e.lanbook.com/book/211466 .

4. TpoekTupoBaHue (PyHKIIMOHATBHBIX Y3JIOB U MOJAYJICH paIHO3JICKTPOHHBIX CPEJICTB : YueOHOe
nocobwue mist By30B / 1. FO. Mypomues, U. B. Tiopun, O. A. benoycos, P. 10. Kyprnocos. — 2-e u3f.,
crep. — Cankr-IletepOypr : Jlanb, 2021. — 252 c. [DnekTpoHHBIN pecypc]: — Pexum nocrymna:
https://e.lanbook.com/book/181532 .

5. UudpopmanmoHHbIe TEXHOJIOTUH MPOCKTUPOBAHMS PATHUOIICKTPOHHBIX CPEACTB : y4eOHOE
nocobwue mist By30B / 1. FO. Mypomues, U. B. Tiopun, O. A. benoycos, P. 10. Kyprocos. — 3-e u3f,.,
crep. — Cankr-IletepOypr : Jlanb, 2024. — 412 c. [DnekTpoHHBIN pecypc]: — Pexum nocrymna:
https://e.lanbook.com/book/378464.

7.2. lonoTHUTEIbHAS JIUTEPATypa

1. Pa3pabotka u opopmiieHrne KOHCTPYKTOPCKOM TOKYMEHTAIUN PaJAUOAIEKTPOHHON anmaparypbl:
Cnpasounuk / D.T. PomansrueBa, A.K. UBanoBa, A.C. KynukoB u ap.; [Tox pea. 3.T. PomanbraeBoit. —
M.; Paguo u cBs3b, 1989. — 448 c. (Hanmuuue B oudimoteke TYCVYP - 20 3k3.).

2. YBapoB A.C. P-CAD. IlpoexkTupoBaHue U KOHCTPYUPOBAHUE DJIEKTPOHHBIX YCTPOUCTB. - M.:
«opstaast muuus-Tenexkom», 2004. - 760 c. (Hanmmuue B 6udmoreke TYCVYP - 42 2k3.).
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https://edu.tusur.ru/publications/7906
https://e.lanbook.com/book/211466
https://e.lanbook.com/book/181532
https://e.lanbook.com/book/378464

3. Banpke, A. A. CucteMbl aBTOMaTHU3UPOBAHHOTO MpoeKkTHpoBaHua Altium Designer u
SolidWorks : yaebnoe mocobue / A. A. Banbke, B. 10. Ko6enko, . I1. Uynua. — Omck : OMI'TY, 2022.
— 110 c. [DnextponHBI pecypc]: — Pexxum moctyma: https://e.lanbook.com/book/343652.

4. Kucenés, . A. OcHOBBI MOJIETMPOBAHUS MPOIECCOB TeriooOMeHa B cpene Solidworks :
yuebHoe mocobue / . A. Kucenés, C. 10. CrpaxoB. — Cankt-IlerepOypr : BI'TY "Boeamex" um. JI.D.
Yecrunona, 2017. — 48 c. [DnekTpOHHBIU pecypc]: Pexum pnpoctymna:
https://e.lanbook.com/book/121844.

5. AnamoBckuii, A. A. SOLIDWORKS Simulation u FIoEFD. IIpaktuka, metonomsorus,
uneonorus / A. A. Anamosckuii. — Mocksa : JIMK Ilpecc, 2018. — 658 c. [DnekTpoHHBIH pecypc]: —
Pexxum moctyma: https://e.lanbook.com/book/131715.

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

1. UHpopManroHHBIE TEXHOJOTHH TMPOCKTUPOBAHUS PATUOITEKTPOHHBIX CPEICTB: YueOHOE
mocobue Kk KypcoBomMy U quiuioMHoMy nipoektupoBanuto / FO. I1. Kobpun - 2016. 74 c. [DneKTpOHHBIHI
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/6566.

2. ABTOMAaTHM3MPOBAHHOE MPOCKTHPOBAHNE PATHOAIIEKTPOHHBIX CPEACTB: METoIMuecKre yKa3aHus
o camocrosTenbHol padote / FO. I1. Kobpun - 2017. 23 c. [DnekTpoHHBIN pecypc]: — Pexum mocryma:
https://edu.tusur.ru/publications/6621.

3. Marepuaisl ans pacuetoB cuctemsl amoprusanuu POC: YyebHo-meToanueckoe nocodue s
CTYACHTOB HamnpasyeHus: « KOHCTpyrpoBaHHE U TEXHOJIOTHS SJIEKTPOHHBIX cpeacT» / A. A. UepHsbIes -
2014. 33 c. [DnexTpoHHBI pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/3927.

4. OpraHu3amusi CaMOCTOSATCJILHOW padoThl: YueOHO-MeTonumueckoe mocobue / . O.
Hoszapesateix, b. ®. Ho3aperateix - 2018. 23 c¢. [DaexTpoHHbI pecypc]: — Pexum goctymna:
https://edu.tusur.ru/publications/7867.

5. Pa3paboTka TEXHUYECKOIro 3a/laHUsl U TEXHUYECKUX MPEJJI0KEHUN Ha npoekTupoBanue POC:
YyebHoe mocobue k kypcoBomy npoektupoBanuio / FO. I1. Koopun - 2018. 94 ¢. [DaekTpoHHBIH pecypc]:
— Pesxxum nocryna: https://edu.tusur.ru/publications/7902.

6. Opranmsanus u BeneHue O6ubnuorek B Altium Designer: Meroandyeckne yka3zaHus K
naboparopuoit padote / 0. I1. Kobpun - 2018. 28 c. [DnekTpoHHbIA pecypc]: — Pexum goctyna:
https://edu.tusur.ru/publications/7903.

7. DnemenTHas 0a3a 3IEKTPOHHBIX KOMMOHEeHTOB PDC: YuebHoe mocobue K KypcoOBOMY
npoektupoBanuto / KO. I1. Koopun - 2018. 64 c. [DunekTpoHHBINA pecypc]: — Pexum mocryma:
https://edu.tusur.ru/publications/7904.

8. 3nakomctBO ¢ CAIIP Altium Designer: Metoaudeckue yka3zaHus K labopatopHoii padore / 1O.
II. Kob6bpun - 2018. 23 c¢. [DnexktpoHHBIH pecypc]: — Pexum pgocrtymna:
https://edu.tusur.ru/publications/7905.

9. OnTumm3anus npu npoextupoBanuu POC: MeToaudeckne ykazaHus K 1a00paTopHOi padote /
0. II. Ko6pun - 2018. 36 c. [DnekTpoHHBH pecypc]: — Pexum npoctymna:
https://edu.tusur.ru/publications/8087.

10. MoaenupoBaHue AMHAMHYECKUX pexUMOB moacucteM POC: MeTonuueckue ykazaHHs K
naboparopuoit padote / 0. I1. Kobpun - 2018. 33 c. [DnekTpoHHBIA pecypc]: — Pexum gocrtyna:
https://edu.tusur.ru/publications/8264.

11. MogenupoBaHue cTaTU4YECKUX peXUMOB mojacucteM POC: MeTtonuyeckue ykazaHUs K
naboparopuoit padote / 0. I1. Kobpun - 2018. 40 c. [DnekTpoHHBIA pecypc]: — Pexum gocrtyna:
https://edu.tusur.ru/publications/8186.

12. Uadpopmanmonusie TexHOJOruu mnpoektupoBanus PDOC. JlaGopaTOpHBI NPaKTHKYM:
MeTonudeckue yKa3aHus 10 MPOBEACHHUIO MPaKTHUYECKUX U abopaTopHbix 3ausatuit / 0. I1. Kobpun -
2018. 53 c. [DnexTpoHHBIi pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/8542.

13. dopmupoBanue 3JIeMEHTHOM 0a3bl MpoekTa nedyarHoro ysia POC: Meroanueckue ykazaHus K
naboparopuoit padote / 0. I1. Kobpun - 2018. 25 c. [DnekTpoHHBIA pecypc]: — Pexum goctyna:
https://edu.tusur.ru/publications/7967.

14. Altium Designer. SolidWorks. Hacts 1. Pazpabotka snemenTHO# 6a3br: COOPHUK MPaKTHIECKUX
3aJJlaHUH 110 MPOSKTUPOBaHUIO mevaTHbIX y310B POC / [I. B. O3epkun - 2012. 66 c¢. [DIeKTpOHHBIH
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/1556.
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https://edu.tusur.ru/publications/7867
https://edu.tusur.ru/publications/7902
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https://edu.tusur.ru/publications/7904
https://edu.tusur.ru/publications/7905
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https://edu.tusur.ru/publications/8542
https://edu.tusur.ru/publications/7967
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15. Altium Designer. SolidWorks. Hacte 2. CxemoTexHuueckoe npoektupoBanue: COOpHUK
MPAaKTUYECKUX 3aJJaHUN 1O MPOEKTUPOBaHUIO medaTHbIX y310B POC / JI. B. Ozepkun - 2012. 50 c.
[DnexTponHsbIit pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/1554.

16. Altium Designer. SolidWorks. Hacts 3. Tomonorudeckoe mpoekTupoBanue: COOpHHK
MPAaKTUYECKUX 3aJJaHUN 1O MPOEKTUPOBaHUIO TedaTHbIX y310B POC / JI. B. Ozepkun - 2012. 95 c.
[DnexTponHsbIit pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/1558.

17. OCHOBBI KOHCTPYUPOBAHUS AJIEKTPOHHBIX CPEACTB: MeToIMUEeCKHE YKA3aHUS K MPAKTUYECKHM,
1a00paTOPHBIM 3aHATHAM M CaMOCTOsITeIbHOU pabote / A. A. Uepnrbimes - 2018. 78 c¢. [DneKTpoHHBII
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/8145.

18. 3unoBbes, /1. B. OcHoBsl monenupoBanus B SolidWorks / 1. B. 3unoBbeB ; mon penakiuein M.
N. AzanoBa. — Mocksa : JIMK Ilpecc, 2017. — 240 c. [DnexTpoHHBIN pecypc]: — Pexum nocryna:
https://e.lanbook.com/book/97361.

19. Xotuna, I'. K. Co3nanue u3nenuid co CI0KHBIMU MTOBEPXHOCTSIMU B CpPElie T€OMETPUYECKOTO
mozenupoBanus SolidWorks : yue6noe mocobue / I'. K. Xoruna, ®. C. , JI. C. . — Mocksa : MAU, 2021.
— 52 c. [DnekTpoHHBIH pecypc]: — Pexum nocryna: https://e.lanbook.com/book/207518.

20. KommbroTepHOE MOJEIMPOBAHME MEUATHBIX IJIAT C MCHOJb30BaHHEM coBpeMeHHbIX CAIIP :
yuebHoe mocobue / B. b. Bacunesckuii, A. O. 3BoHOoB, K. A. [letyxoB [u ap.]. — Owmck : OMI'TY, 2023.
— 212 c. [DnextponHBIi pecypc]: — Pexxum moctyma: https://e.lanbook.com/book/421685.

21. Barynun, . C. BeinoJHEHNE KOHCTPYKTOPCKOW JTOKYMEHTAIMM HAa OCHOBE 3JIEKTPOHHBIX
reOMEeTPUYECKUX MOJeNiell U3IeNnuil: MeTOJUUYECKUEe yKa3aHHUs sl CTYJAEHTOB MEXaHHUYECKUX U
WH)XCHEPHO-TEXHUUYECKUX CIIeHaIbHOCTEH | MmeToandeckue ykazanus / 1. C. Barynun, H. A. Enucees,
10. T'. TlapackeBomyno. — Cankt-IletepOypr : III'VIIC, [6. r.]. — YacTts 1 : 'paduyeckuii pegaktop
SolidWorks — 2015. — 30 c¢. [DnexkTpoHHBIH pecypc]: — Pexum ngocrymna:
https://e.lanbook.com/book/91119 .

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrPaHUYE€HHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUAJIbl ISl CAMOCTOSTEILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YHUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/]0POBbsI M HHBAJIUIOB MPEJIOCTABIAIOTCA B opMaXx,
aIalITUPOBAHHBIX K OTPAaHMYCHUSM HUX 3[J0POBbS U BOCHPUATHS HHOOPMALIUY.

J1s1 i1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

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

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMH ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPOo(deccuoHATIbHbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipu u3yuyeHUU OUCIHUILIMHBI PEKOMEHIyeTcs o0palarhcss K COBPEMEHHBIM 0a3aM aHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https:/lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajbHO-TeXHHYECKOe H POrpaMMHOe ofecrieyeHne TUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I y9eOHOH TPYIIbI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbio. meroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEOHO-HATIISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM JUCLUILINHBIL.

8.2. MaTepuaIbHO-TeXHHYECKOE U MPOrpaMMHOe o0ecneyeHue 1Jisl JIa0OpaTOPHBIX padoT

Jlabopatopus I'TIO / JlaGopaTopust aBTOMaTU3MPOBAHHOTO MPOSKTUPOBAHUS: YUeOHAs ayAUTOPHS
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N7 MPOBEICHUS 3aHATUM JEKIMOHHOTO THUIA, yueOHas ayIUTOpHs AJsi NPOBEACHUS 3aHATUH
MPAKTUYECKOTO THUIA, yueOHas ayIUTOpHUs JJIs MPOBEICHUS 3aHATHUM J1abOpaTOpPHOro TUIla, yuyeOHas
ayJIMTOpHUS JIJIsl IPOBEJICHUS 3aHATHII CEMUHAPCKOTO THIIA, TIOMEIICHHE /Il KypCOBOI'O MPOEKTUPOBAHUS
(BBIMONIHEHUS KYPCOBBIX pabOT), MOMEIIEHUE IJisg MPOBEACHUS T'PYNIOBBIX U HMHIMBUAYaJIbHBIX
KOHCYJIbTALUM, MOMEIIeHUE AJIsl IPOBEACHUS TEKYIIEeTO KOHTPOJS M MPOMEKYTOUYHON aTTecTaluu;
634050, Tomckas obnacts, T. Tomck, Jlenuna npocrekT, 1. 40, 403 ay.

Onucanue uMeroLerocs 000pya0BaHus:

- Mynbstumenuiiaeiii mpoexktop TOSHIBA;

- TeneBuzop-mouutop SAMSUNG;

- MaruuTHO-MapKepHas J0CKa;

- KommuiekT 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 JIEKIMOHHOTO THUIA, yueOHas ayIUTOpHs AJsi NPOBEACHUS 3aHATUH
MPAKTUYECKOTO THUIla, yueOHas ayIUTOpHUs JJIs MPOBEICHUS 3aHATHUM J1abOpaTOpPHOro TUIlla, yuyeOHas
ayJIMTOpHUS JIJIs IPOBEJICHUS 3aHATHII CEMUHAPCKOTO THIIA, TIOMEIICHHE Il KypCOBOI'O MPOEKTUPOBAHUS
(BBIMOJIHEHUS KYPCOBBIX pabOT), MOMEIIeHUE IJisg MPOBEACHUS T'PYNIOBBIX U MHIMBUAYaJIbHBIX
KOHCYJIbTAlUH, MOMEIIeHUE AJIsl IPOBEACHUS TEKYIIEeTO KOHTPOJS M MPOMEKYTOYHON aTTecTaluu;
634050, Tomckas obnacts, T. Tomck, Jlenuna npocrekT, 1. 40, 403 ay.

Onucanue UMeroIerocs 000pya0BaHuUs:

- Mynbstumenuiiasiii mnpoexktop TOSHIBA;

- TeneBuzop-monutop SAMSUNG;

- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON 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;

Jlabopartopus I'TIO / JlaGopaTopust aBTOMaTH3MPOBAHHOT'O TPOCKTUPOBAHUS: YUCOHAsT ayIUTOPHS
N7 MPOBEICHUS 3aHATUM JEKIMOHHOTO THUIA, yueOHas ayIUTOpHs AJsi NPOBEACHUS 3aHATUH
MPAKTUYECKOTO THUIa, yueOHas ayIUTOpHUs JJIs MPOBEICHUS 3aHATHUM J1abOpaTOpPHOro TUIlla, yuyeOHas
ayJIMTOpHUS JIJIsl IPOBEJICHUS 3aHATHII CEMUHAPCKOTO THIIA, TIOMEIICHHE /111 KypCOBOI'O MPOEKTUPOBAHUS
(BBIMOJIHEHUS KYPCOBBIX pabOT), MOMEIIEHUE IJisg MPOBEACHUS T'PYNIOBBIX U HMHIMUBUAYaJIbHBIX
KOHCYJIbTALUM, MOMEIIeHUE AJIsl IPOBEACHUS TEKYIIEeTO KOHTPOJS M MPOMEKYTOUYHON aTTecTaluu;
634050, Tomckas obnacts, T. Tomck, Jlenuna npocrekt, 1. 40, 403 ay.

Onucanue uMeroerocs 000pya0BaHus:

- Mynbstumenuiiasiii npoexktop TOSHIBA;
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- TeneBuzop-mouutop SAMSUNG;
- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.
[IporpamMmmMHoe obecrieueHue:

- 7-Zip;

- ANSYS AIM Student;

- Acrobat Reader;

- Altium Designer;

- Google Chrome;

- MatLab v7.5;

- MicroCAP;

- Microsoft Office;

- Microsoft Windows;

8.3. MaTepuajibHO-TeXHHYECKOE H IPOrpaMMHoe o0ecredeHne 1 KypcoBOro nNpoeKTa

Jla6opatopus I'TIO / JJabopaTopusi aBTOMaTU3UPOBAHHOTO IPOSKTUPOBAHUS: yueOHAas ay TUTOPHS
I TPOBEICHHS 3aHATUN JIEKIMOHHOIO THIA, yueOHas ayJuTOpHS sl MPOBEICHUS 3aHATHH
MPaKTUYECKOro THUIA, y4eOHast ayIuTOpHs IJisl MPOBEACHUS 3aHATHI J1abOpaToOpHOro THMa, ydyeOHas
ayIUTOPHS Ul IPOBEICHUS 3aHATHI CEeMUHAPCKOIr0 TUIA, TOMEIEHHE JIJIsl KypCOBOTO MPOSKTUPOBAHUS
(BBITTOJTHEHHUSI KYPCOBBIX pabOT), MOMEHIEHHUE JJISI MPOBEACHUS T'PYNIOBBIX U MHAUBUAYATbHBIX
KOHCYJIbTAllUi, TOMEIICHHE ISl MIPOBEACHUS TEKYLIEro KOHTPOJS M MPOMEXKYTOYHON aTTeCTalnH;
634050, Tomckast obmacts, r. Tomck, Jlennna npocnexr, 1. 40, 403 ayn.

Omnwucanue UMeEIONIEerocss 000pPy0BaHUS:

- Mynsrumenuitnsiii npoektop TOSHIBA;

- TeneBuzop-mouurop SAMSUNG;

- MarauTHO-MapKepHas J10CKa;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- 7-Zip;

- ANSYS AIM Student;

- Acrobat Reader;

- Altium Designer;

- Google Chrome;

- MicroCAP;

- Microsoft Office;

- Microsoft Windows;

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

st camocToATeNbHONU paboOThl HCIIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacCIOJIOKEHHBIE TIO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 101 ayx.;

- 634045, Tomckas obmnacts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 107 ayn.;

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

- 634034, Tomckast o6nacts, r. Tomck, Bepmmauna ynuna, a. 74, 130 aya.

Ornrcanne UMEIOIIETOCs 000PY T0BaAHMS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMIBIOTEPHI MOAKIIOUYEHBI K ceTH «VHTepHET» M 00ecneunBaIOT JOCTYI B AJICKTPOHHYIO
nH(popManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;
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- 7-Zip;
- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTLTAHBI IS JIUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHelHUaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCcs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOpO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOH, BUJECOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJE€HHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIE YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGoOpMaIu B JOCTYIHBIX (opMax, MOOMIBHON CUCTEMbI 00y4YeHUS IS
JIIOJeY ¢ MHBAJUIHOCTBIO.

9. OneHovHblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLIEHOYHbIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

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

Ha3Ba§i2§;;i;iﬁ (Tem) q;giﬁgfggr;;e ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
1 Beenenue. OcHOBHBIE [IK-1 Koncnekr [IpumepHsbIi nEpeYEHb TEM
MOHSATHUSA CaMOMNOJATOTOBKU | /ISl KOHCIIEKTOB
CaMOIIOATOTOBKH
Oruer 1o [IpumepHBIil nepeyeHb
KypCOBOMY TEMaTHK KypCOBBIX IIPOEKTOB
IIPOEKTY
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOIIPOCOB
2 OCHOBHBIE TPUHIIMIIBI U [K-1 KoHncniekr [IpuMepHBIi TepeyeHs TeM
METOJI0JIOTHS TPUMEHEHHUS CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
WH(GOPMAITMOHHBIX TEXHOJIOTUH CaMOTIOATOTOBKH
1IpU HIPOCKTUPOBaHNU Ortuer no [IpuMepHbIii TEpeUeHb
PalO3JICKTPOHHBIX CPEICTB KYpCOBOMY TEMaTUK KyPCOBBIX [IPOEKTOB
MIPOEKTY
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenb 7K3aMEeHALIMOHHBIX
BOIIPOCOB
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3 UudopmannoHHbIe [K-1 Koncniekr [IpuMepHBIii IepeyeHs TeM
TEXHOJIOTMH Ha Pa3IMYHbIX CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
ATanax NpoeKTUPOBAHUS CaMOIIOATOTOBKH
PatuO3JICKTPOHHBIX CPEIACTB Ortuer no [IpuMepHBIii TIEpeYeHb
KypCOBOMY TEMaTHK KyPCOBBIX IPOEKTOB
MIPOEKTY
JlaGopatopHas Temsbl m1abopaTopHbIX padoT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB
Otuer 1o Temsbl m1abopaTopHbIX padoT
nabopaTopHOi
pabote
4 ABTOMaTHU3MPOBAHHOE IK-1 Koncnekr [IpumepHbIil nEpeYeHb TEM
IIPOEKTUPOBAHUE KOHCTPYKLIUN CaMOIOATOTOBKH | JUIsl KOHCIIEKTOB
Y TEXHOJIOTUYECKUX MTPOLIECCOB CaMOTIOATOTOBKH
PatuO3JICKTPOHHBIX CPEIACTB Ortuer no [IpuMepHBIii TEpeUeHb
KypCOBOMY TEMaTHK KyPCOBBIX IPOEKTOB
MIPOEKTY
JlaGopatopHas Tembl 1abopaToOpHBIX paboOT
pabota
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [TepeueHp 3K3aMeHAIMOHHBIX
BOIIPOCOB
Oruer 1o Tembl 1abopaToOpHBIX paboT
nabopaTopHOi
pabote
5 UadopmanmoHHbIe TIK-1 Koncnekr [TIpumepHbIil nEpeYeHb TEM
TEXHOJIOTHH MPOESKTUPOBAHUS CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
neTtaneil 1 cOOPOK KOHCTPYKITHI CaMOIIOJITOTOBKH
PaAuOICKTPOHHBIX CPEICTB C YcTHBIH orpoc / [IpumepHBIil nEepedyeHb
nomouisto CAIIP co0ecel0BaHHE BOIPOCOB JJIsl YCTHOTO
ompoca / codbeceroBaHUs
Otuer 1o [IpuMepHBIil epeyeHb
KypCOBOMY TEMATHK KypCOBBIX IIPOEKTOB
IIPOEKTY
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabota
TectupoBanue [IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHUM
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
Otuer o Tembl 1a00opaTopHBIX pabOT
nabopaTopHOit
pabote
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6 [IpoexktupoBanue neyatusix |I1K-1 Koncniekr [IpuMepHBIii IepeyeHs TeM
y3JI0B C IOMOUIbIO CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
MH(POPMALMOHHBIX TEXHOJIOTHIA CaMOIIOATOTOBKH
VYcrHbI# onpoc / [IpuMepHBIii TIEpeYeHb
cobecenoBaHNe BOITPOCOB [JIs1 YCTHOTO
ompoca / codbecenoBaHUs
Otuer 1o IIpuMepHBIil IepeyeHb
KypCOBOMY TEMATHK KypCOBBIX IPOEKTOB
IIPOEKTY
JlaboparopHas Temb! m1abopaTopHBIX padoT
pabota
TectupoBanue [IpumMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb PK3aMEHALIMOHHBIX
BOIIPOCOB
Otuet no Tewmbl 1abopaTopHBIX PabOT
n1abopaTopHOit
pabore
7 ObecrieueHre Ka4ecTBa, IIK-1 Koncnekr [IpuMepHBIil IEpedYeHb TEM
HaJEXHOCTU U ONTUMHU3ALIMS CaMOINIOJATOTOBKU | JIJIs1 KOHCIIEKTOB

PaaruO3JICKTPOHHBIX CPCACTB

CaMOIIOATrOTOBKH

YcTHbIi onpoc /

IIpuMepHBIil IepeyeHb

cobeceroBaHue BOIIPOCOB ISl yCTHOTO
orpoca / cobeceoBaHUS

Oruer o [IpumepHBIil nepeyeHb

KypCOBOMY TEMATHUK KyPCOBBIX ITPOEKTOB

MPOCKTY

TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3a/IaHU

OK3aMeH [lepeuyenpb sK3aMeHAIIMOHHBIX
BOIIPOCOB

Otuet no Tewmbl 1ab0paToOpHBIX PabOT

nabopaTtopHOit

pabote
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8 Odopmiienne [K-1 Koncnekr [IpumepHbIii nepeueHs TeMm

KOHCTPYKTOPCKOM CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
JIOKYMEHTAaLUHU C IIOMOILBIO CaMOIIOATOTOBKH
CAIIP VYerHeiit onpoc/ | IIpuMepHbIif mepeyeHs
cobecenoBaHNe BOITPOCOB [JIs1 YCTHOTO
ompoca / codbecenoBaHUs
Otuer 1o IIpuMepHBIil IepeyeHb
KypCOBOMY TEMATHK KypCOBBIX IPOEKTOB
IIPOEKTY
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOITPOCOB
Otuer 1o Temsbl m1abopaTopHbIX padoT
nabopaTopHOi
pabote

lxana oneHku cHPOPMUPOBAHHOCTU OTAECIbHBIX MIAHHUPYEMBIX PE3yJbTAaTOB OOyYEHHS IO
JTUCIUILIMHE TpUBeAcHa B Tabiuie 9.2.
Tabnuna 9.2 — Illkana oneHku copMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS IO

JAUCLUILIMHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ornenka Baie 3a OM MJIAaHUPYEMBIX pPe3yIbTaTOB 06yquI/m
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUI OTCYTCTBHE OTCYTCTBHUE
(HEyIOBIETBOPUTENHHO) | MAKCUMATBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBbI 0aJIOB 3HAHUS YaCTUYHO (dbparMeHTapHbIE
OCBOEHHOE MPUMECHECHHE
yMEHHE HABBIKOB
3 ot 60% no o0mue, HO HE B 1I€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPHUPOBAHHBIE HO HE YCIEITHOE, HO HE
MaKCHMaJTbHOM 3HAHUS CUCTEeMATHUYECKH | CHCTEMaTHUECKOe
CYMMBI 0aJUTOB OCYIIECTBIISIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xopotio) ot 70% no c(hOpMUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO CoZepKalue yCIIELIHOE, HO YCIICIIHOE, HO
MaKCUMaJIbHOM OTJebHbIE coJieprKalime coJieprKariue
CyMMBI 0ayuioB | mpoOsemMbl 3HaHUS OTJICIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOeIBI
MpUMEHEHHE
HABBIKOB
5 (oTIM4HO) >90% ot chopmupoBaHHbIE | CHOPMHUPOBAHHOE YCIELIHOE U
MaKCUMAJIbHOW | CHCTEMaTUYECKHE yMEHHE CHUCTEeMAaTHYECKOE
CYMMBbI 0aIOB 3HAHUSA MPUMECHECHHE
HABBIKOB

[IIxanma KOMIUIEKCHOM OLIEHKH C()OPMHUPOBAHHOCTH KOMITETCHIIMIA MMPUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [lIkayia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHITUHA

Onenka ®opmyaupoBKa TpeOOBaHUM K CTENIEHU KOMIIETECHIINH
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. K kxakoil nmpoOiieMe OTHOCUTCS OIpeAesieHUEe OCHOBHBIX XapaKTEPUCTHUK CHUCTEMBI NMPHU
HEKOTOPO BbIOpaHHOM ((PMKCUPOBAHHOMN) CTPYKTYpe?
a) npoOjemMa CUHTE3a;
b) npoGiema aHanusa;

2. K xakoit mpobseme 0OTHOCUTCS BHIOODP YMCIIa ypOBHEHN U MOACHCTEM (HepapXusi CUCTEMBI)?
a) npoOiemMa CUHTE3a;
b) npoGnema ananusa;

3. K kakomy BHUAY MOJCHCTEM OTHOCSTCSI TIOJICHCTEMBI TPACCHPOBKHM COCTUHEHUN B MEYaTHBIX
riarax?
a) 00CITy>KUBAIOIIUE TIOICUCTEMBI;
b) npoekTupyronme mNoACUCTEMB;

4. K xakomMy BHAY MOJCHCTEM OTHOCSATCS IMOJCHCTEMBI pa3pabOTKH M COMPOBOXKICHUS
nporpammuoro obecrnieuenuss CASE (Computer Aided Software Engineering)?
a) 00CITY’>KHBAIOIIUE TIOJICUCTEMBI;
b) npoekTupyromnme moaCuCTEMB;

5. K kakoMy BUIY TOJCHUCTEM OTHOCSTCS IOJCUCTEMBI H3TOTOBJIEHHS KOHCTPYKTOPCKOM
JOKYMEHTAIIUN U CXEMOTEXHUYECKOTO aHajm3a?
a) 00CITy>KUBAIOITUE TIOICUCTEMBI;
b) npoekTupyronme noaCuCTEMB;

6. Kakyw MamuHHYI0 TrpaduKy cleAyeT HCHONb30BaTh JIsg pEIICHUs 3axad
MPOCKTHPOBAHUSKOHCTPYKIIHN ?
a) UHTEPAKTUBHYIO MAIlIMHHYIO TpauKy;
b) maketHyto 00paboTKy rpadguueckoil ”HpopMaIuy;

7. Kakas rpaduueckasi cucteMa J0JDKHA MCHOIB30BAThCA I OQOPMIICHUS TEXHUYECKOH
JIOKyMEHTaIuu?
a) CIeMaTN3uPOBaHHbIC TPaUIeCKUE CHCTEMBI;
b) cuctemsbl 0011IeTO HA3HAYCHUS;

8. Kakas rpaduueckas cucrtema JOJKHA HCIOJIb30BaTHCA I OPOpPMIIEHUS TrpapuuecKux
3apucumocteit POC?
a) CIeMaTN3uPOBaHHbIC TPaUIeCKUE CHCTEMBI;
b) cucTemsbl 0011IeTO HA3HAYCHUS;

CornacogaHa Ha noptane Ne 83700 23



9. Kakue moaxonasl HEOOXOAUMBI JJIsl pEIIEHUs 3ajad TPACCUPOBKU COCAUHEHUN MEXIY

anemMeHTamu’?
a) BHEJPECHHE CYIIECTBYIONIETO MPOTPAMMHOI0 00CCTICUCHHS;
b) mocTpoeHre MaTEMaTHIECKUX MOJICIICH;
) pa3paboTKa COOTBETCTBYIONIUX MPOTPAMM;
d) pa3paboTka anropuTMOB;

10. Kakwue moaxopl HEOOXOIUMBI JIJIsI PEIICHUS 3a/1ad pa3MENISHHS 2JIEMEHTOB DJICKTPUUECKON
CXEMBI T0CJIe TOT0, KaK 3a/laya KOMIIOHOBKH YXe perieHa?
a) BHEJPECHHE CYIIECTBYIONIETO MPOTPAMMHOI0 00ECTICUCHHS;
b) pa3paboTka aaropuTMOB;
C) MOCTPOEHNE MaTEMaTUYECKUX MOJIETIEH;
d) pa3paboTKa COOTBETCTBYIOIIMX MTPOTPaMM;

11. B pe3yibpTarte mpoBefeHUs HAyYHO-HCCIEA0BATEIbCKUX PabOT co3/laHa JOKyMEHTAlus s
pelieHus 3aaaun TpaccupoBKU. K kakoi cuctemMe OTHOCUTCS MOJy4YeHHas TOKyMeHTalus?
a) SCM-cucrema (ympasieHHE IIEOYKaMHU TTOCTABOK);
b) PDM-cuctema (ynpaiieHrne TPOCKTHBIMH TAHHBIMU);
¢) CAD-cucrema (KOHCTPYKTOPCKOE MPOEKTUPOBAHNUE);
d) CAM-cuctema (T€XHOJIOTHYECKAsI IOJATOTOBKA MPOU3BOJICTBA);
e) CAE-cucrema (¢pyHKIIMOHATBEHOE MPOSKTUPOBAHNUE);

12. meeM HaAOOp KOHCTPYKTOPCKOM MOKyMeHTanuu Ha nmpubop. Kakoe u3 onpeneneHuii moHsITUs
"undopmanua" HanbosIee TOYHO COOTBETCTBYET UMEIOIICICS JOKYMECHTAIINH ?
a) "unopmanus - cBeJeHUs, NepeJaBaeMble OJHUMH JIIOJbMU APYTUM JIOJSIM YCTHBIM,
MMCbMEHHBIM UJTU KaKUM-HUOY b 1pyrum criocodom" (BCD);
b) "undopmanus ecTh BCE CBEIACHHUS, ABJIAIOMMUECS O00BEKTOM XpaHEHWs, MEepeaadu u
npeoOpa3zoBanus";
¢) "uHdopmanus sBAsSETCS OHON U3 GyHIAMEHTAIbHBIX CYIIHOCTEH OKpYy X arolero Hac Mupa"
4, "undopmanus SBISICTCS OJTHUM U3 OCHOBHBIX YHUBEPCAIBHBIX CBOMCTB MaTepun';
d) "undopmarus ecTh OTpaKEHHUE peaTbHOr0 MUpa';

13. Kakue mepudepuiinbie ycTpoicTBa HEOOXOIUMBI IS 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 Juist opopMiieHust yepTexen?
a) BBICOKOKAYECTBEHHBIE YepHO-0eIIbIe N300paKeHUS;
b) nBeTHBIC WK ABYMEPHBIC N300pAKCHHUS;
C) MPOEKIMS TPEXMEPHBIX N300paKeHUN € 3aKpalllMBaHUEM [TOBEPXHOCTEM;
d) mpoexknuM pearuCTUUHBIX TPEXMEPHBIX H300paxeHUil ¢ ydyéTOM OTpa)KaTeIbHBIX
XapaKTepUCTHK MOBEPXHOCTEH 0OBEKTOB M (POPMHUPOBAHUEM CBETOTECHEH;
€) KapKacHble TPEXMEPHBIE MPOEKIIUU KOHCTPYKTOPCKUX UYEPTEKEH 3CKU30B C yJaieHHeM u 0e3
yAalNeHus] HeBUAUMBIX JTUHUI;

16. Pemenne kakoii 3agaun npoektupoBanus POC motpedyercs N1l MOBBIMICHHS TIPOIIEHTa BBIX0/1a
TOJIHBIX (T.€. YMEHbIIICHHE Opaka) mpuOopoB?
a) co3ganue HoBBIX POC;
b) cymiecTBeHHasI MOJICPHU3AIINS;
C) YacTU4YHas MOJEpHHU3anus cymiecTBytomieir POC;

17. Pemenue kakoi 3amaun npoektupoBanus POC nmoTpedyeTcs mocie BHECEHHS CYIIECTBEHHBIX
W3MEHEHUH B KOHCTPYKITHIO mprubopa?
a) co3ganue HoBBIX POC;
b) cymiecTBeHHasI MOJICPHU3AIINS;
C) YacTU4YHas MOJEpHHU3anus cymiecTBytomieir POC;
d) Pemenne kakoii 3amaun npoektupoBanusi POC norpebyercs mociae BHECCHHUS U3MEHEHUN B
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

TEXHOJIOTHIO?;

€) yacTU4YHasi MoJepHU3aIus cymecTByomieit POC;

f) cozmanue HoBbIX POC;

g) CyIlleCTBEHHAs! MOJIEpHU3AIIHS;

Uro mpeacTaBisieT co0oit cuctema aBToMaTu3upoBanHoro mpoektupoBanus (CAIIP)?

a) CpeACTBO aBTOMATU3AIIMH TPOSKTUPOBAHMUS;

b) cuctema AesITeNbHOCTH JIIOJIEH TI0 MPOSKTUPOBAHUIO OOHEKTOB;

BubpoyctoituuBocTs - 3T0:

a) COCOOHOCTh KOHCTPYKIMU HOPMaJibHO (PYHKIMOHUPOBATH B YCIOBHUSX BO3IEHCTBUS
BHOpaIuu;

b) cmocoOHOCTh KOHCTPYKIIMH MPOTHUBOJACHCTBOBATH U YCTPAHATh BUOPAIIUIO;

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

a) COCOOHOCTh KOHCTPYKIIMH BBIICPKUBATH BUOPAIIUIO;

b) cmocoOHOCTh KOHCTPYKIIMH HOPMAIbHO (PYHKITMOHUPOBATH MOCTIE YCTPAHEHUS BUOpaInu;
C) CIOCOOHOCTHh KOHCTPYKIIMH MPOTUBOCTOSITH pa3pylIaONIeMy BO3ICHCTBUIO BUOPAIINH;
["anbBaHOXUMHUYECKHIT METO TPUMEHSIETCS JIJIS:

a) MOJy4YeHHsI IEPEXOAHBIX OTBEPCTUH B MIEUATHBIX IIaTax;

b) nosyueHus MeTaNIM3UPOBAHHBIX OTBEPCTUN B MEUYATHBIX IUIATAX;

C) TIOJTyYEHHMS OTBEPCTUM C 36HKOBKOW;

JIBycTOpOHHUE MeYaTHbIE TUIaThl PEKOMEHIYETCS UCTIOIb30BaTh JIS:

a) CBEpXOBICTPOJACHCTBYIONIUX CHCTEM;

b) co3manus YaCTUYHOTO PKPAHUPOBAHUS JTMHUH;

¢) bopMHpOBaHNE TUHUU CBS3U BHICOKOTO KaueCTBa,

KoHcTpyKkinu nedartaroT miaThl OnpenestoTcs:

a) TEXHOJIOTUEN ee U3rOTOBJICHUS;

b) ee Tomosiorueii;

C) TPacCUPOBKOIA;

MexaHu3m paboThl MArHUTOCTATHYECKOTO IKPaHa:

a) 3aKJII0YaeTCs B IIYHTUPOBAHUU CHIJIOBBIX JIMHUN CTATHYECKOTO TOJIS;

b) 3akirovaercs B IIyHTUPOBAHUU CHIIOBBIX JIMHUA MAarHUTHOTO MOJIS;

C) 3aKJII0YaeTcs B IIYHTUPOBAHUHU Mapa3UTHBIX CBS3EH;

MHorocmnoiiHble neyaTHbIe IIaThl PEKOMEHAYETCS HCIOIb30BaTh JUIS:

a) OBICTPOJICHCTBYIOIINX U CBEPXOBICTPOIEHCTBYIOIINUX YCTPOIMCTB;

b) OBICTPOICHCTBYIOMINUX YCTPOICTB;

C) JIOKaNIU3aIus 3JeKTPOMAarHUTHOTO MOJIS;

OrneHka KOHCTPYKLMHU anmnapaTypsl - 3TO:

a) 3Ha4YEHHE MapaMeTpa KOHCTPYKIMHU, KOTOPbIH OTBe4aeT TPeOOBaHMUSIM TEXHHYECKOIO
3aJlaHus;

b) menbrit HAOOP MapaMeTPoB, IPU KOTOPOM JTOOBIBAIOTCS ONTUMAIBHBIC PEIICHNUS,

C) MOJIy4YeHHE 3aJaHHOT0 3HAYE€HUS ONTUMU3AIINH;

OcHoBHOE TpeOOBaHME K IKpaHy:

a) MaKCHUMaJIbHAsI TOJIIIINHA;

b) MakcuMaibHast MPOBOAMMOCTH;

¢) MakcuMasibHas 3((HEKTUBHOCTH;

OteuectBeHHbIM cTanaaptoM ['OCT P 53429-2009 npenycmaTtpuBaeTcsi  KJAacCOB
TOYHOCTH (TJIOTHOCTH PUCYHKA) TMIEYAaTHOM TUIATHI.

a) 4eThIpe;

b) msTh;

C) IIECTb;

d) cemp;

OaHOCTOPOHHME MEYaTHBIE IJIAThl PEKOMEHIyEeTCS UCIIOJIb30BATh JJIf:

a) GopMHpPOBaHNUE KAY€CTBECHHBIX JIMHUH CBSI3H;

b) popMupoBaHre TMHUU CBS3H;

C) CBEpXOBICTPOACHCTBYIONIUX CHCTEM;

[TaccuBHBIE KOMIIOHEHTHI JJisl MOBEPXHOCTHOTO MOHTa)ka M3TOTABIMBAIOTCS B JIBYX
MoAU(pUKAITUAX
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31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

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

b) KopiycHbIE 1 OECKOPITYCHBIE;

C) C aKCHaJIbHBIMU U PaUaIbHBIMU BBIBOJAMU;

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

a) 100 mm;

b) 350 mm;

¢) 6omee 350 mm;

Pa3zpaboTka kputepreB KOHCTPYKIIMHA (POPMUPYETCS U3:

a) MmapamMeTpoB, M0 KOTOPHIM BEAETCS OLEHKAa KOHCTPYKLIUU;

b) 3a1a4 ONITUMHU3AINY;

C) pelIeHus 3a/1a4 JOCTHKEHUSI MUHUMH3AIu 3HAaU€HUS [TapaMeTPOB;

TepmuH «Bepudukanus» o3HavaeT:

a) MOCTPOEHHE MOJHON MOJENNU KOHCTPYKLNU;

b) KOHCTPYKTOPCKasl peaanu3aiusi CXeMBbl;

C) yCTaHOBJIEHHE PaOOTOCIIOCOOHOCTH;

Tomnonoruueckoe NPOEKTUPOBAHUE PACCMATPUBAETCA KaK KOMILIEKC BOIIPOCOB:

a) CUHTE3 KOHCTPYKILIUU - UHTEPaKTUBHAs ONTUMHU3ALMS - JOKYMEHTAIIHS;

b) KOppeKTHpOBKa pelieHn - BepuuKaIus - cepTudukanms;

C) MPOEKTHUPOBAHUE - U3TOTOBJICHHUE - KOHTPOJIb;

Tononorudyeckoe MpPOEKTUPOBAHUE BKIIOYAET TPpU (POpMaNTM30BAHHBIX B3aWMOCBS3aHHBIX
3aauu:

a) pa3OueHue - pa3MeIIeHNE - TPACCHUPOBKA;

b) cxema - KOMIIOHOBKA - TPACCHPOBKA;

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

Ha xakom nsTtame mpoektupoBanuss POC HeoOXoaumMo penieHne 3ajadyd ONTUMHU3ALUU
IIPOBOJIHBIX U ME€YATHBIX COCANHEHUN?

a) GyHKIIMOHAIBHOE 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 U3IETHs?

a) TEXHOJIOTHYECKasl MOAr0TOBKA MPOU3BO/ICTBA;

b) cucTeMoTeXHUYECKOE TPOCKTUPOBAHHUE;

¢) GyHKIIMOHAIBHOE MPOEKTUPOBAHNUE;

d) KOHCTPYKTOPCKOE MPOSKTUPOBAHHE;

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

a) TEXHOJIOTHSI U3TOTOBJICHHS W UCIIBITAHUS CIIPOECKTUPOBAHHOTO 00BEKTa (OMBITHOTO o0Opasia
WJIM TIAPTHUH ), BHECCHHSI KOPPEKIHUH (MMPHU HEOOXOAUMOCTH);

b) paGounii MPOEKT;

C) HAy4YHO-HCCIIeIOBaTEIbCKas paboTa;

d) TeXHUYECKUIA TPOCKT;

€) TeXHUYECKOE 33JIaHUE Ha TPOCKTUPYEMBI OOBEKT;

Ha xakoil cranuu BbpIJAa€TCAd OKOHYATENbHAss KOHCTPYKTOpPCKas NOKyMEHTaUus 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/1laHue Ha POCKTUPYEMbIN OOBEKT;

€) Hay4HO-HCCIIeIOBATENbCKas paboTa;

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

a) TeXHMYECKOE 3a/IaHNE Ha MPOEKTUPYEMBI 00OBEKT;

b) paGounii MPOEKT;

C) TEXHUUYECKHI TPOEKT;
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d) TexHOJIOTHS U3TOTOBJICHUS U UCTIBITAHUS CIIPOSKTUPOBAHHOTO 00BEKTa (OMBITHOTO o0Opasia
WJIM TIAPTHUH ), BHECCHHSI KOPPEKIHMH (MTPHU HEOOXOAMMOCTH);

€) Hay4HO-HCCIIeIOBATENbCKas padboTa;

Ha xaxowm stane npoexktupoBanus POC onpeaensroTcs IpUHITUIBI €€ padoThI?

a) GyHKIIMOHAIBHOE MPOEKTUPOBAHUE;

b) cucTeMoTeXHUYECKOE TPOCKTUPOBAHHUE;

C) TEXHOJIOTHYECKas MOAr0TOBKA MPOU3BO/ICTBA;

d) KOHCTPYKTOPCKOE MPOSKTUPOBAHHE;

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

a) 9CKU3HOE MTPOEKTUPOBAHMUE;

b) npenBapuTeIbHOE MPOSKTUPOBAHNUE;

C) TEXHUYECKOE IPOEKTUPOBAHUE;

Ha xkakoii crammm mpoektupoBanus PIC co3maéTcs 3KcmepuMEHTAIbHBIM oOpaseln
MPOEKTUPYEMOTO U3ACIIHSA?

a) TEXHUYECKOEe IPOEKTUPOBAHUE;

b) 3cKu3HOE MPOCKTUPOBAHHE;

C) mpeABapUTEIbHOE IPOEKTUPOBAHUE;

Ha kakoii ctamum mpoextupoBaHus POC BO3MOXHO MaKCHUMalbHOE HMCIOJb30BAaHUE
KoMIbroTepa?

a) mpeABapUTeIbHOE MPOEKTUPOBAHUE;

b) 3cKu3HOE MPOCKTUPOBAHHE;

C) TEXHUYECKOE IPOEKTUPOBAHUE;

Pa3paborana moxyMeHTanus s MPOSKTUPOBAHUS TEXHOJIOTHUeckoro mapmpyrta. K kakoit
CHUCTEME OTHOCUTCS NOJTyuyeHHas JOKyMEHTAaIHs?

a) PDM-cucrema (ymnpaBiieHHE POSKTHBIMU JaHHBIMH ),

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

¢) CAE-cucremMa ((hyHKIIMOHAIEHOE TPOCKTUPOBAHKE);

d) CAD-cucrema (KOHCTPYKTOPCKOE MTPOCKTUPOBAHHE);

¢) CAM-cucreMa (TEXHOJIOTUYECKAs TIOJTOTOBKA MPOU3BOJICTBA);

Pemaercs 3a1aya KOMIIOHOBKH AJIEKTPUYECKOM cxeMbl. [Ipu 3TOM KOMITIOHOBKA OCYILIECTBISETCS
"CHM3Yy-BBEpX ', T. €. MPOU3BOJAUTCS OOBbETMHEHHUE DIIEMEHTOB KaXK/IOTO CJICIYIONIETO0 YPOBHS U3
aMeMeHTOB Oosiee HU3Koro ypoBHs. Kakoif MeTo HE0OX01UM JIjIsl TAKOTO Tepexoa’?

a) arperupoBaHNE;

b) abcTpakmms;

C) IEKOMIIO3HUIINS,

DNEeKTPOMarHUTHasE COBMECTUMOCTb - 3TO:

a) crocOOHOCTD amnmnaparypbl He CO3/1aBaTh HE JOIMYCTUMBIX IIOMEX IPYTHUM YCTPOHCTBaM;

b) cnocoGHOCTh anmapaTypbl YBEJIMYUBATh YYBCTBUTEIBHOCTD MPU BO3IECHCTBUU Pa3IUYHBIX
TIOJICH;

C) cmocOOHOCTH ammapaTypsl GYHKIIMOHUPOBATH COTJIACHO TpeboBaHUsIM TY OTHOBPEMEHHO C
JIPYTUMHU YCTPOHUCTBAMH B PE€aIbHOM 3JIEKTPOMAarHUTHON 0OCTaHOBKE.

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

ABToMatu3upoBaHHoe npoekTupoBanue (All), kak TEXHOIOTHUS MPOEKTHO-KOHCTPYKTOPCKOM

nestenbHOCcTH. [enu AL

Onpenenenne noustust CAIIP.

Knaccudpukanus CAIIP. 3anauu, penraemblie Ha OCHOBE KITACCU(DHUKALHIH.

Knaccudukanumonnsie npusznaku u rpynmnsl CAIIP.

OO61as xapakTepUCTHKA MPOLIECca aBTOMAaTU3UPOBAHHOTO IIPOEKTUPOBAHUS.

CrpykTypa npouecca aBTOMaTU3MPOBAHHOTO IPOEKTUPOBAHUS, €TI0 IPUHLIUIINATIBHBIE CBOMCTBA

- HEPapXUYHOCTb, UTEPALUOHHOCTD, AJIbTEPHATUBHOCTD.

®ynkiumonansuele coctassone CAIIP - npoektupytomuye 1 006CIyKUBAIOIIUE TOICUCTEMBI.

Bunst o6ecnieuennst CAIIP. ['opusonTansHbie 1 BepTHKanbHbIE cucTeMHbIe cBs3u B CAIIP.

. CHCTeMHBIH MOJX0J K aBTOMAaTH3aLUU NMPOEKTHO-KOHCTPYKTOpckux padot. CBa3p CAIIP ¢
CUCTEMaMM aBTOMAaTH3aLMy Apyrux BU0B. MHTerpupoBanHble (koMiekcHble) CAIIP.

. ACHU, CAIIP uzpenuii, ACTIIII, ACY TII, ACKHO. Ux xapakTepUCTHKHU.

BaHa Ha noptane N2 83700 27



11.

12.
13.

14.
15.

16.

17.
18.
19.
20.
21.

22.

23.

24.
25.

26.
27.
28.

29.
30.

31.
32.
33.
34.

35.
36.
37.
38.
39.
40.

41.
42.

el S

CAIIP u ux mecto cpenu npyrux cucteMm. PaznoBuanoctu CAIIP. Buasr obecnieuenust CAITP.
[Tpumepsr CAIIP.
CAE/CAD/CAM - cucrembl. DyHKITUU U XapaKTEPUCTUKH.
DOnexTpoHHas (0e30ymakHasi) (Gopma BBEIEHHUS KOHCTPYKTOPCKO-TEXHOJOTHUYECKOU
JIOKYMEHTall1H.
CALS — texHosiorun nHGOPMAIIMOHHON TTOIJIEPKKU KU3HEHHOTO UKiIa u3aenuii POC.
Texuuueckoe obecneuenne CAIIP. Ananu3 TpeboBaHU K KOMIIJIEKCY TEXHUYECKUX CPEJICTB
(KTO).
Crpykrypa Texaudeckoro ooecrieuenus CAIIP. Texunueckue cpeacTBa. MammHHbIE HOCUTETH
uH(popManuu, BUIbI KaHAJIOB CBSI3U, CPEACTBA BBHIUMCIUTEIbHOW TeXHUKU. [IoHATHUS KIMEHT-
cepBepa, ¢ailn-cepBepa, cepBepa 0a3 AaHHBIX, C€pBepa MPUIOKEHUNH, KOMMYTAIIMOHHOTO
cepBepa, CIelHaIu3ipPOBAHHOTO CepBeEpa.

CnemunammsupoBanabie KTC CAIIP - aBTromaTuznpoBaHHbIE pabovne MecTa.

Kommnerorepusie cetu B CAIIP.
OGecmneueHust 6e30MacHOCTH MHGOPMAIIMOHHBIX TEXHOIOTUH TTpoekTupoBanus POC.
YcrpoiictBa BeiBo1a TekcTOBOM nqokymeHTanuu B CAIIP - mewararomue yerpoiicta (ITV).
YcrpoiictBa BeiBona rpaduueckoir mHpopmanuum B CAIIP - rpadomoctpourtenu u
KoopAuHaTorpagbl BEKTOPHOTO THUIIA.
YcrpoiictBa BeiBona rpaduueckoir mHbpopmanuum B CAIIP - rpadomoctpourtenu u
KoopAuHaTorpadbl pacTpoBOro THUIIA.
YcrpoiictBa BBona rpaduveckoit uanpopmanuu B CAIIP - kogupoBmuku rpaduueckoi
nndopmanuu. Knaccudukanus. [Torpedburenbckue XxapakTeprUCTUKH.
YerpoiictBa 3D-npororunuposanus (3D-npuntepsi) B CAITP POC.

OyuknuonanbHas cxema CAIIP Ha ypoBHe mporpamMMHOro, WHGOPMAIMOHHOTO H
JUHTBUCTUYECKOTO 0OeCTIeueHusl.
CocraB nporpammuoro ooecneuerust CAIIP.
CocraB HH(POPMAIIMOHHOTO U JTUHTBUCTHYECKOTO oOecrieuenus CAIIP.
TunoBeie npomeccsl npoektupoBaHus B CAIIP moaroroBUTENbHOro0, OCHOBHOTO H
3aKIJIFOUUTENIBHOTO ATATOB.

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.

Anroputm pabotsl ¢ CAIIP texnomnora POC.

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

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

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

Pa6ota ¢ 6ubnuoredynbiMu KomnoneHTamu B cuctemax PCAD u Altium Designer. O6mue
CBEJICHUS, TTOPSII0K pabOTHI.

Crpykrypa onucanus KoHCTpykTuBa B cuctemax PCAD u Altium Designer.

ABTOMaTHueckas npouenypa 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 cucteMax PCAD u Altium Designer.

9.1.3. IIpuMepHBIii NepeYeHb BONPOCOB /sl 3alIUTHI KYPCOBOI'0 MPOEKTAa

. IlpuHuun neiicTBus U Ha3HaYeHUE pa3pabaThIBAEMOr0 PaIHMOTEXHUUECKOTO YCTPONUCTBA,

Oco0eHHOCTH KOMIIOHOBKH pa3padaTbIBAEMOT0 pajino3JIeKTPOHHOTO CPEICTBA;

OcobeHHOCTH BBIOOpA DBIEKTPOPAIMOIIEMEHTOB IO YCIOBHAM OJKCIIyaTalHu
pa3pabaTbIBa€MOT0 paJH0dJIeKTPOHHOTO CPE/ICTBA;

CpoiicTBa MaTepualJloB MU MX NPOSBIECHHUSA B PA3JIMYHBIX YCJIOBHUSAX OSKCIJyaTallUuu
pa3pabaTbIBa€MOT0 paJH0dJIeKTPOHHOTO CPE/ICTBA;

. Bb16paHHa$I TCXHOJIOI'us U3roTOBJICHUA OTACIBHBIX IIeTaJIefI u C60p0‘-IHBIX CAUHUIIL,
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. YclioBus 3KCIUTyaTallMM pa3pabaTbiBa€MOro paauodJeKTPOHHOIO CpPElCTBA U METOJbl €ro

3aIUTHl OT AECTAOMIM3UPYIONTUX (HaKTOPOB (TETUIOOOMEHHBIE MPOIECCHl, BUOpAIMK U yAapHI,
BO3/ICHICTBHUE AIEKTPOMATHUTHBIX IOJICH, paualuy 1 BiIary 1 T.11.);

. Bompocs! crangaptuzanuy, yHUPUKAIUN U TEXHOJIOTMYHOCTH;
. IIpaBmia oopmiteHHs] KOHCTPYKTOPCKON JOKYMEHTAITHH.

9.1.4. IlpuMepHBIil NepeYeHb TEMATHK KYPCOBBIX MIPOEKTOB

Hcroynuk nuraHus paspsiaa;

YCeTpoicTBO TOKOBOM 3aILIMTHI;

[1ynbT ynpaBiaeHus! 37€KTPOIIPUBO/IOB;

Perynsarop 4acToThl 2JI€KTPOABUTATEIS,

HcToyHMK MUuTaHus CTaOMIIN3UPOBAHHBIN;

HcTouHMK NMUTaHUS KIIAllaHOB;

biok nuTaHus 31EKTPOLUKIIOB;

N3mepurens u3nydeHus;

Koppekrop ko3 dunmenta MouHoCTH;

W3mepurens MOAyYJIsE KOMIUIEKCHOTO CONPOTUBIICHUS LENEH;
JMMupyeMblii HCTOUHUK MUTAHUS ISl (UTOCBETUIIBHUKOB,;
Pazpabotka Gi0Ka ynpaBiaeHHs MOLTHBIM CBETOANOIHBIM CBETHILHUKOM;
Maket nabopaTopHoii yctanoBku 1o Kypcy UYP;

YCTpoicTBO I TEPMOTOKOBBIX HCIIBITAHUNA CBETOAUOIHBIX U3JIYyUYCHHUI;
WMy IbCHBIN GJIOK MUTAaHUS yCTPOUCTB;

KonTpomnnep 6ecKoIeKTOPHOTO IBUTATENS,

bnok nuranus njsg ceeroauaHoi gamnbl 11 38632;

PazpaboTka MHOTO(YHKIIMOHAIBHOTO yeuauTens "Ipryc”;
KommyTarop mist MHorokananbHblx TDR-u3mepennid;
PazpaboTtka npuOopHOI MaHeIH MOTOIMKIIA Ha JIEKTPOIIPUBOJIE;
brok ynpaBnenus cuctemMoii BOIOCHAOKEHUS;

becnipoBogHOE 3apsiAHOE YCTPONCTBO;

ABTOMAaTHYECKUI BBIKIIOYATENb OBITOBOM anmapaTyphl;

Y 1pTpa3ByKOBOI H3MEPUTETH OKTAHOBOTO YMCIIa OCH3WHA;
OxpanHoe ycTpoiicTBo Ha ocHOBe GSM.

9.1.5. [IpuMepHBbIii NepevyeHb TeM /51 KOHCIIEKTOB CAMONOATO0TOBKHU

B cpene Altium Designer paspaborats YI'O U TOMoOJOrHYECKOE MOCATOUYHOE MECTO IS
konaencaropa K73-17 2.2mx® 63B (5%) 0XK0.461.104 TY. Bxirounts pa3paboTKy B COCTaB
onbmmoTeku «YueOHast OnOIMoTeKay.

. B cpene Altium Designer pazpa6otats 4 cekiiun YI'O u Tomosorudeckoe mocagouHoe MecTo

s mukpocxeMbl KS5111TY2 6K0.348.149 TY. BratounTs pa3paboTKy B cOCTaB OMOIMOTEKH
«YuebHas 6ubmuoTeKay.

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

naayktuBHocTH EC24-150K (www.platan.ru/pdf/ec148.pdf). Bkimrounts pazpaboTky B cocTaB
onbmmoTeku «YueOHast OnOIoTeKay.

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

pesuctopa C2-33 0.125BT 1% QC400101.SU0005-89. Bxatouuth pa3paboTKy B COCTaB
OuOIMOTEKH «YueOHass OMOINOTEKa.

. B cpene Altium Designer pazpa6otats YI'O 1 TOMOJIOrHYECKOE MOCATOYHOE MECTO /IS IHO]1a

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

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

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

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

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

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

nutanuss PWL-02M (www.platan.ru/pdf/ec275.pdf). Bxmouuts pa3paboTKy B cocTaB
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onbnrorexku «YueOHas OMOIIMOTEKAY.

. B cpene Altium Designer pazpaborats YI'O u Tomosiornuyeckoe 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
OoubIroTEKAY.

B cpene SolidWorks pa3spaboraTte TpéxMepHyro Mozaens konaeHcaropa K73-17 2.2mx®d 63B
(5%) 0X0.461.104 TY. Pazpabotky noakmouuTs kak PCB3D Monens kK COOTBETCTBYIOLIEMY
YTO.

B cpene SolidWorks pazpabotaTts Tpéxmepnyto monaens mukpocxembl K133JIA6 6K0.348.086-
01 TY. Pa3zpabotky nonakiounts kak PCB3D monens k coorBercTByromemy YI'O.

B cpene SolidWorks paspaborate TpéxmepHyo monenb MHAyKTHBHOCTH EC24-150K
(www.platan.ru/pdf/ec148.pdf). Paszpaborky mnoakmtwounts kak PCB3D wmonens k
cooTBeTcTByIomEMy YI'O.

B cpene SolidWorks paspaboratre TpéxmepHyio Mozaenb nuomxa MBRS120T3
(www.onsemi.com/pub/Collateral MBRS120T3-D.pdf). Pazpa6otky noakmounts kak PCB3D
MOJIENb K cooTBeTcTBYIOIIEMY YI'O.

B cpene SolidWorks paszpaborats TpéxmepHyro Moaenb pa3béma mutanus PWL-02M
(www.platan.ru/pdf/ec275.pdf). Paszpaborky mnoakmtwounts 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 moakmounts kak PCB3D monens k cootBeTcTBytomeMy YI'O.

«I"opsiyast cBsI3b» MEXIY 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 MCHOJIb30BAaHUEM MHOTOBBIBOJIHBIX IJIAHAPHBIX
OPO.

Pa3zpabotka nepeanux maneneii POC B cpene SolidWorks.

9.1.6. Tembl 1aG0paTOpPHBIX padOT

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

o

[S—
SOV hAW

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

CocraBnenue Texuuueckoro 3ananus (T3) Ha aBTOMaTU3UPOBAaHHOE 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 aBTOMAaTU3UPOBAHHOT'O IPOSKTUPOBAHUS TIEYATHBIX IUIAT
Opranuzanus u Benenue 6udaorex PO

Cosznanue ycinoBHBIX Tpadudeckux oboznaueHuii (YI'O) anekrpopaaro’ieMeHTOB
[TpoekTHpOBaHUE PTEKTPUIECKUX CXEM

Hetanu B SolidWorks

Co6opku B SolidWorks

Yeprexu B SolidWorks

PucoBanue TpéxmepHbIx 3ckn30B B SolidWorks

Maccussl anemenToB B SolidWorks

OnemenTtsl “Tlo TpaekTopun” u “TloBepuyTs” B SolidWorks

Pazpabotka koprycoB POC u3 nucroBoro meramia B SolidWorks

Vcnonb30BaHuE CTaHAAPTHBIX KPEN&XHbIX KOMITOHEHTOB B SolidWorks
Pa3paboTka 1mocago4HbIX MECT Ha MEYATHOM IUIaTe JUIsi MOHTaXa KOHCTPYKTHUBHBIX 3JIEMEHTOB
[ToaroroBka kommnoneHToB POC ai1st KypcoBoit paboThl

JuanoroBoe pa3zmeIeHle JEeKTPOPaIu03TEeMEHTOB Ha IeYaTHOM TI1aTe

PyuHnasi u MHTEpaKTHUBHAS TPACCUPOBKH IMPOBOJAHUKOB MEYATHBIX IUIAT
ABTOMAaTHYECKasi TPACCHPOBKA MPOBOIHMUKOB IEYATHBIX IJIAT
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9.1.7. IlpuMepHbBIH NepedeHb BONMPOCOB VISl YCTHOTO ONpoca / codece10BAHUA

. ConeprkaHue ¥ 33/1a4u Kypca, peKOMEHIAINH 10 €T0 U3YUYEHHIO.
. Uadopmannonnsie texnonorun (MUT) B mpodeccuoHanbHON IesITENbHOCTH HHXKEHEpa-

npoektuposiuka POC.

Tepmunsl U noHsATHA, Ucnionb3dyemble npu UT npoektupoanuu POC.

Opranuzanus npoektupoanusi POC ¢ nomombsio UT.

CuctemHblii moaxon k mpoektupoBanuo POC ¢ ucnmonb3oBaHHEM HH(POPMAIMOHHBIX
TEXHOJIOTHIA.

Nudopmannonnsie CALS—TexHomoruu nmoaaepkku POC Ha Bcex 3Tamax >KU3HEHHOTO KA.
Craguu pa3paboTKU KOHCTPYKTOPCKON JOKYMEHTAIIMH MPU MPOSKTUPOBAHUU € romolisio UT.
Knaccudukanus 3amad npoeKTHPOBaHUS, UX (HopMaTH3aIlHs.

Matematuueckue moaenu (MM) POC. Dranbl pa3BUTHS U KpaTKas XapaKTEepHUCTUKA
coBpemeHHOro coctossHust CAIIP pagno3neKTpoOHHBIX CPEACTB, CUCTEM U KOMILIEKCOB.
KommuiekcHble uHTeNIeKTyansHbie (MHTerprpoBanHbie) CAIIP.

. CHCHI/IaHI/ISI/IpOBaHHHe CAIIP A CO3JaHHsA CXEM OJJICKTPHUYCCKUX INPHUHIOHUIIHAJIbHBIX,

MOJEIUPOBAHUA UX Pa0OTHI, MPOCKTUPOBAHUS MEYATHBIX IJIAT, pa3MelieHus uudpoBoit
aneKTpuueckoil cxeMsl B ycrpoiictBax [IJIMC.

[lepcniekTHBBI pa3BUTUSL AaBTOMATU3UPOBAHHOIO IPOEKTUPOBAHUSL.

Pons UT B npouiecce coznanus POC.

YpoBHU MNPOEKTUPOBAHUS — CUCTEMHBIH, (QPYHKIUMOHANBbHBIA, KOHCTPYKTOPCKHUI,
TEXHOJIOTHYECKHUH.

TunoBble NpOEKTHBIE TPOLIETYPbI IPpH npoekTupoBanuu POC.

0O0606ménnas meronuka npoekruposanust POC ¢ npumenenuem UT.

HNudopmannonnas Mmoaens npoekra, 6a3sl qanHbix (bJl), cuctemsl ynpaBienus 6a3zaMu JaHHBIX
(CYBN), pacnpenenéunsie b/I.

CpaBHUTENbHBIH 0030p OCHOBHBIX XapaKTEPUCTUK pPa3NUYHBIX THIIOB COBPEMEHHBIX
TEXHUYECKUX CPEJICTB.

Konuenmus aBromaTusupoBaHHoro padoudero mecta (APM) npoektuposuiuka POC Ha 6aze
IK.

3ajauy ynopaBieHUs U ONTUMH3ALUU, METO/Ibl UX PEUICHUSI.

OcHOBHBIE IPUHIIUIIBI CO3JJaHUS 3CKU30B M TBEPAOTENBHBIX MojieNel neraneii u coopok POC.
Oco0eHHOCTH MPOEKTUPOBAHUS JIUTHIX, BHITOUCHHBIX JeTajeld M JeTaleil U3 JIUCTOBOTO
MeTasa.

Co3zmanue yepTexen neraneii u COOpoK.

MeTtoauka mpoeKTUPOBAHUS ANEKTPOHHBIX 0710K0B ¢ ucnonbzoBanueM CAIIP Solid Works.
[IpoexTupoBaHuE 3IEKTPOKIYTOB.

TennoBble U ANEKTPOMATHUTHBIE PACUETHI.

Css3b ¢ npyrumu CAIIP.

OcobenHoctu TpéxmepHoro npoekTupoBanus y3noB u aeraneid POC B CAIIP Komnac u
Hnseprop.

Oco0eHHOCTH MTPOEKTUPOBAHMSI IEYATHBIX Y3JI0B ¢ romolsio UT.

BosmoxHocTu 1 ocodbenHoctu nunTepdeiicoB paznuunbix CAIIP.

Metoauka NpoeKTUPOBaHUs MeYaTHBIX y3710B B KoMiuiekcHbIX CAIIP PCAD, Altium Designer,
OrCAD, DipTrace u ap.

Opranu3zanus 1 BegeHue ouonuorek IPD.

Coznanue yciaoBHbIX rpaduueckux obo3HaueHuit OPD, ycraHoBka OPD Ha meuaTHble MIaThl U
pa3paboTka nocagouHbix MecT DPD.

Cosnmanne komnoneHnTos POC.

Pa3paboTka cxem 3JeKTpUUECKUX MPUHITUITHATBHBIX.

HuanoroBoe pazmerienue OPD.

JnanoroBasi 1 aBTOMaTUYECKasi TPACCUPOBKA MPOBOJIHUKOB NIEYATHBIX IUIAT.

Css3b ¢ npyrumu CAIIP.

Kommiaekc TPuAHA, (moncuctembr «ACOHUKA-T») nns moaenupoBanus Ha IIK
CTAallMOHAPHBIX U HECTALIMOHAPHBIX TEIUIOBBIX MPOLECCOB, MPOTEKAIOIINUX B KOHCTPYKIHIX POC
(cToeuHble KOHCTPYKIIMU, OJIOKHU C PEryIsIpHON U HEPeryIspHON CTPYKTypaMHU, IEYaTHBIE Y3IIbI,
(byHKIIMOHATbHBIC TYCHKH, MUKPOCOOPKH).
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40. Komminekc ACOHUKA-K nnga ynpaBineHus HaAEKHOCTHIO U3JCIMA HAa pPaHHUX ATamax
MIPOEKTUPOBAHUS, U3TOTOBJICHHUSI, SKCITyaTalluy U yTHIIN3ALHH.

41. YHuBepcajibHasg NPOrpaMMHasl CUCTEMAa KOHEYHO-3JIEeMEHTHOTO aHanu3a ANSY'S s pemenus
JUHENHBIX U HEJMHEHHBIX CTAallMOHAPHBIX M HECTAllMOHAPHBIX MPOCTPAHCTBEHHBIX 3aJay
MEXaHMKH KOHCTPYKIIHMH, 3a/1a4 TeIruionepeiad U TerooOMeHa, 3JeKTPOJUHAMUKY.

42. OcoO0EHHOCTH aBTOMATU3WPOBAHHOTO O(POPMIICHUSI KOHCTPYKTOPCKOHN mokymeHTanuu POC B
cootBercTBum ¢ ECKJI.

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uziaraercs B (Gopme, mpeanoaramplileii caMoCTOATeIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UIPAET PEIIAIONIYIO POJIb
B XO/I€ BCEro y4eOHOro mpoiecca.

HauaTtp n3ydeHne MTUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4e0OHO-METOMUECKOT0 U MporpaMMHoOro obdecneuenus. CamocrostenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJIBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHuns: IUCHUIUIMHBI I JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYIISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype U MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa 00pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CUCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, IMOCBSIIEHHBIE PA3JIUYHBIM aCIEKTaM
y4eOHOM JIUCUUIUINHBL.

IIpu caMOCTOATEIBPHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
MHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAUEHUE NI IOHMMaHUS JaJbHENIIEro MaTepuaa;

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

CryneHTsl MOTYT MOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopmMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3amUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCLUIUIMHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepuajJdamM Jisl JUll ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns oW ¢ OorpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBbSI U WHBAJIUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHAJIbl, MepeueHb KOTOPHIX yKa3aH B Tabnuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKHU

Kareropuu oby4aromuxcs

MaTepHUaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU cllyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MMUCbMEHHAs
CaMoCTOsITeNIbHbIE paObOThI, BOMPOCHI MpoBepKa
K 3a4€eTy, KOHTPOJIbHbIE paOOTHI
C HapyLIEeHUAMU 3pEHUS CobecenoBanue 1o BOIIPOCaM K [IpenmyniecTBEHHO yCTHas
3a4eTy, ONpOC 110 TEPMUHAM poBepKa (MHIUBUYaTBHO)
C HapylIIeHUSIMU OTIOPHO- Pemenue nucTaHIIMOHHBIX TECTOB, [IpenmytiecTBEHHO

JBUTATEJIBHOTO alapara | KOHTPOJIbHbIE pa0OThI, MUCbMEHHBIE | AMCTAaHIMOHHBIMU METOAAMMU
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI
K 3a4eTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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