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PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI

OCHOBBI KOHCTPYUPOBAHHUS M TEXHOJOTI' MU NPOU3BOJICTBA DJEKTPOHHBIX
CPEJICTB

YpoBens 00pazoBaHus: BbIclIee 00pa3oBaHue - DaKajgaBpuaT

Hampasiienne noaroroku / cnenuainbHocTh: 11.03.01 PaguoTrexHuka

Hampasnennocts (npodwis) / cnenuanu3anus: PaguorexHnyeckue cpeacTBa nepeaaydu, npuemMa u
00pabdoTKN CUTHAJIOB

dopma 00yueHUS: 3a09HAA

®axynpTeT: 3a04HbINH M BeyepHHUil pakyabTeT (3uBD)

Kadenpa: Kadenpa tesekommynnkanuii 1 ocHoB paaunorexnuku (TOP)

Kypc: 4

Cemectp: 8

VY4eOnsiii man aHabopa 2023 roga

O0beM JUCHMIIUHBI U BUAbI yU€OHOU AESITEIbHOCTU

Bunbl yueOHOM nesTeNbHOCTH 8 cemectp Bcero EnnHunel

JIeKIIMOHHbBIE 3aHATHSA 12 12 qJacoB
[IpakTrueckue 3aHATUA 8 8 4acoB
CamocTtosarenbHas pabora 46 46 4acoB
KonTposabHble paboThl 2 2 4acoB
IToaroroBka u cmava 3adera 4 4 qacoB
OO01mas Tpya0eMKOCTh 72 72 4acoB
(BKJTIFOUAs MPOMEKYTOUHYIO aTTECTALUIO) 2 3.€.

®opMBbI MPOMEKYTOUYHOM aTTECTALUS Cemectp KomnuecTtBo
3auer ]
KoHnTpoabHble paboThl 8 1

Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ChopMupoBaTh y CTYJECHTOB CIIOCOOHOCTH OCYUIECTBISATH MPOCKTUPOBAHME KOHCTPYKIUH
AJIEKTPOHHBIX CPEICTB ¢ MpuMeHeHneM coBpeMeHHbIX CAIIP 1 makeToB MpUKIaIHBIX IPOrPaMM.

2. ChopmupoBaTh y CTYIEHTOB CIIOCOOHOCTh pa3pabaThiBaTh MPOEKTHO-KOHCTPYKTOPCKYIO
JOKYMEHTAIUIO B COOTBETCTBUH C HOPMATUBHBIMU TPEOOBAHUSIMH U OCYIIECTBIISAThH BBIITYCK TEXHUYECKON
JOKYMEHTAIIUH C UCIIOJIb30BAaHUEM MTAKETOB MPUKIIAJIHBIX IPOTPAMM.

1.2. 3agauy AUCHUILIUHBI

1. O3HakKOMJE€HHUE CTYAEHTOB C COBPEMEHHBIMH METOJaMHU KOHCTPYHUPOBAHUSI H
TEXHOJOTHYECKUMHU TporieccaMu npousBojctea POC.

2. ®opMUpoOBaHHUE y CTYJCHTOB CIIOCOOHOCTH PEHICHHS 3aJad MO0 MPOCKTUPOBAHUIO JIeTaJICH,
y3J0B U PaJMOTEXHUYECKUX CHCTEM B COOTBETCTBUHM C TEXHMYECKUM 3aJaHHUEM, TpeOyemoii
HaJIe)KHOCTHIO Ha 0a3e MIMPOKOro MCIOJb30BaHUS YHUPUKAUMU, HOPMAIU3alNU U CTaHIAPTU3ALUU
KOHCTPYKTUBHBIX 3J1€MEeHTOB U y310B PDOC ¢ ucnoiab30BaHUEM CpPEACTB aBTOMAaTH3aLUHU
MIPOEKTUPOBAHHSI.

3. ®opMUPOBAHME y CTYJICHTOB Ha OCHOBE CUCTEMHBIX MIPEACTaBICHUN 0 mporecce co3aanus POC
YMEHHSI BECTU MPAKTUYECKYI0 KOHCTPYKTOPCKYIO pa3paboTKy Mojayjen, 610koB u mpudbopos POC Ha
COBPEMEHHOW HOPMATHUBHOM, JJIEMEHTHOU U TEXHOJIOTHUECKOM 0ase.

4. ®opMHupoBaHUE y CTYJEHTOB CIHOCOOHOCTH pEIIEHUs 3aJadyd BbIOOpa ONTUMAIBHBIX
KOHCTPYKTOPCKO-TEXHOJOTHYECKUX PEHICHU Ha BCEX ATamax mnpoiuecca npoektupoBanus POC: ot
TEXHUYECKOro 3aJaHusl 0 NPOU3BOJACTBA HU3JEJIHN, OTBEHAIOUIUX LedsiM (YHKIHOHUPOBAHUS,
TEXHOJIOTHH IMPOU3BOJCTBA U 00ECIEUEHHs] XapaKTEPUCTUK OO0BEKTa, OMPEIENSIONINX €r0 KauecTBo.

5. ®opMupoBaHue y CTYJEHTOB CIIOCOOHOCTH O(OPMIICHHS KOHCTPYKTOPCKO-TEXHOJIOTHIECKOU
JOKYMEHTalMN Ha OOBEKThl MPOEKTUPOBAHUS PAANOIIEKTPOHHBIX CPEACTB; yUacTUE B JIEATEIbHOCTH
KOHCTPYKTOPCKO-TEXHOJOTHYECKUX CITY>KO MO BBIMOJIHEHHUIO 33/1a4 TPOEKTUPOBAHUS PAIUO3JIEKTPOHHBIX
CPEJICTB.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayn).

Yacte Otoka gucrmiing: O0g3aTebHas 4acTh.

Monyne quctuminH: Moayns HanpaBieHus: ToarotoBku (spicial hard skills - SHS).

Nunexc qucuumiuael: 51.0.03.06.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOphl OCTHKEHHS [Tnanupyembie pe3yabTaThl O0y4eHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocob6en
UCTIOJIb30BaTh
MOJIOKEHHUSI, 3aKOHBI U
METOBI €CTECTBEHHBIX
HAyK U MaTeMaTHKH IS
peleHus 3aaa4
WHXECHEPHOU
JeSITeTbHOCTH

OIIK-1.1. 3naer
byHIaMEHTAIbHBIEC 3aKOHBI
C€CTCCTBCHHBIX HaYK n
MAaTCMAaTUKU

Hcnonb3yeTr pyHaaMeHTaTbHbIE 3aKOHbI
€CTECTBEHHbIX HAyK U MAaTEMaTUKHU IS
peleHus 3aa49 B 00JIaCTH KOHCTPYHUPOBAHUS
Y TEXHOJIOTUH AJIEKTPOHHBIX CPEJICTB

OIIK-1.2. Ymeer
aHAJM3UPOBATH MTPOOIIEMBI,
MPOIIECCHI U SIBJICHUS B
obnactu HU3MKH,
UCTIOJIB30BaTh HA MIPAKTHUKE
0a30BbIC 3HAHWS U METO/IbI
(UBUYECKUX MCCIIeIOBAHUN, a
TaKXe yMeeT IPUMEHSTh
METOJIBI PEIICHUS
MaTeMaTHYECKUX 3a]a4 B
npodeccCuoHaIbHON 00J1aCcTH

AHanmu3upyeT mpooIeMbl, IIPOLIECCH |
SIBJICHUS B 0071aCTH (DU3UKHU, UCTIOJIB3YET HA
NpaKkTUKe 0a30BbIC 3HAHUS H METOIbI
(U3NIECKHUX UCCIICIOBAHUH, a TAKKe
MPUMEHSET METOBI PEIICHUS
MaTeMaTHYECKUX 3a/1a4 B 001aCTH
KOHCTPYHUPOBAHHSI U TEXHOJIOTHH
DIIEKTPOHHBIX CPEJICTB

OIIK-1.3. Bnaneer
MPaKTUYECKUMHU HaBbIKAMU
pelIeHUs] UHKEHEPHBIX 3a]1a4

HOJ'H:3yeTCH NMPaKTUICCKUMHU HABbIKAMHU
peUICHUS MHKCHCPHLBIX 3a1a4 B o0iactu
KOHCTPYUPOBAHUA U TCXHOJIOTNH
SJICKTPOHHBIX CPCACTB

IMpodeccuonanbHbIe KOMIIETEHIIUH

IIK-1. Crocoben
BBITIOJIHATH
MaTeMaTHYECKOe U
KOMITBIOTEPHOE
MOJICJTUPOBAHUE
00BEKTOB H MPOIIECCOB
10 TUITIOBBIM METOIUKAM
JUTSI pEIICHHUS
podhecCHOHATBHBIX
3a1a4

IIK-1.1. 3HaeT THIIOBEIE
METOAbLI MATEMATHUYECKOIO
MOJCIIUPOBAHUS,
HCIIONIb3yEMBIC B
CIIeUATTU3UPYEMBIX
MPUKJIAIHBIX TTpOrpamMmax Jiist
MIPOCKTUPOBAHUS U
pa3paboTKu
PAIMOTEXHUYECKUX CUCTEM

Hcnonb3yeT TUIIOBbIE METOIbI
MaTEeMaTHYECKOr0 MOJICTUPOBaHMUS,
MPUMEHSIEMbIE B CIICIIMATTU3UPYEMBIX
MIPUKJIAHBIX IporpamMmax Juis
MIPOEKTUPOBAHUS U Pa3pabOTKU
PaAMOTEXHUYECKUX CUCTEM

[1K-1.2. YMeeT BBINOIHATH
MOJICIMPOBaHNE (PU3NUECKUX
00BEKTOB U MPOLIECCOB C
UCTIOJIb30BaHUEM
CHeLHUATU3UPOBAHHBIX
HPUKIIAJHBIX POTPaMM

Brinonuser MoaenupoBanue GU3NIECKUX
00BEKTOB U MPOLIECCOB C HCIOIB30BaHUEM
CIIELMAJIM3UPOBAHHBIX IIPUKIIAIHBIX
porpamm

ITK-1.3. BraaeeT TUTIOBBIMH
METOAMKAMH Pa3pabOTKH
PAAMOAICKTPOHHBIX CPEJICTB U
HX COCTAaBHBIX YaCTEH, B TOM
YHUCJIE C UCIOIb30BAHUEM
MIPHUKJIATHBIX TIPOTPaMM

[Tonp3yeTcst TUTIOBBIMU METOAUKAMU
pa3paboTKH PATUOIIECKTPOHHBIX CPEICTB U HX
COCTaBHBIX YaCTEii, B TOM YHCIIE C
WCIMOJIb30BAHUEM MTPUKIIAHBIX TPOTPAMM

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

OO61mas TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 2 3aU€THBIX €IMHUIIL, 72 aKaJIeMHUYECKUX 4acOoB.
Pacnpenenenue Tpya10eMKOCTH TUCIUIUIMHEI 10 BHIaM YU4€OHOU JEATEIBPHOCTH MPEJACTABICHO B

tadimue 4.1.
Ta6mmma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUJAM YUY€OHOM eSITeTbHOCTH
» Beero |Cemectpsl
Bunpl yueOHOIl nesTenbHOCTH
4acoB 8 cemectp
3
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KonrakTHas ayguropHasi pa6oTa o0y4alomuxcs ¢ npenojaaBarejeM, BCero 22 22

JIeKIIMOHHEBIE 3aHATUS 12 12
IIpaxkTHueckue 3aHATUS 8 8
KoHnTponbHble paboThl 2 2
CamocTosiTesibHAsi padoTa 00y4al0IIMXCS, B T.4. KOHTAKTHAs 46 46
BHeayIMTOpHAasi padoTa 00y4awIIMXcs ¢ npenoaaBaresieM, BCero
IloaroroBka K 3a4eTy 20 20
[TonroroBka Kk KOHTPOJILHOU padoTe 13 13
[ToaroroBka K TECTUPOBAHUIO 13 13
IHoaroroBka u caavya 3avera 4 4
O0mas Tpya0eMKOCTh (B 4acax) 72 72
Oo0mas TpynoeMkocTh (B 3.€.) 2 2

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 BUABI YYEOHOH IEATEIbHOCTH

Bceero
Jlek. Cawm.
[Ipak. 4acoB dopmupyemble
HasBanus pasnenoB (TeM) TUCHUILTAHBI 3aH., pao.,
4 3aH., 4 4 (6e3 KOMIIETEHIINHA
3auera)
8 cemectp
1 Beenenue 1 - 4 7 OIIK-1, TTK-1
2 MeTono1ornyecKkue OCHOBBI 1 - 4 5 OIIK-1, TIK-1
KOHCTpyHupoBanus POC
3 IIpoektupoBanue kKoHcTpykiuit POC 1 - 6 7 OIIK-1, ITK-1
pa3IMYHBIX YPOBHEH U (DYHKIIMOHAIEHOTO
Ha3HA4YCHUS
4 ABTOMaTHM3MPOBAHHOE ITPOCKTUPOBAHUE 1 - 4 5 OIIK-1, ITK-1
KOHCTPYKITUN U TEXHOJOTUYECKHUX MTPOIIECCOB
P2C
5 NHpopMaliMOHHbBIE TEXHOJIOTHH 1 2 4 7 OIIK-1, ITK-1
MPOEKTUPOBAHUS JIeTasiel U cOOPOK
koHcTpykuuid POC ¢ nomombio CAIIP
6 [IpoexTHpoBaHUE NTEYATHBIX y3JI0B C 1 2 4 7 OIIK-1, ITK-1
noMmousro UT
7 OcHoBsl 3amutsl POC o1 BO3neicTBUA 1 2 4 7 OIIK-1, ITK-1
JecTaOUIN3upyoIuX (akTOPOB OKPY KaOLIEH
cpenabl
8 bazoBbie TEXHOJOTMYECKHUE MPOLIECCHI B 2 - 6 8 OIIK-1, TIK-1
npousBoacTse POC
9 ObecnieueHne KauyecTBa, HaAEKHOCTU U 2 - 4 6 OIIK-1, TTK-1
ontumm3anus POC
10 OpopmieHre KOHCTPYKTOPCKOM 1 2 6 9 OIIK-1, TTK-1
nokymeHTaiuu ¢ momombio CAITP
Hroro 3a cemectp| 12 8 46 66
Urtoro| 12 8 46 66
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5.2. Conep:xanue pa3aesioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) IUCHUILIMHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0iwHIe 5.2.
Ta6muma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUTUINHBI (B T.U. 11O JCKIIHSIM)

CornacoeaHa Ha noptane N2 70722

TpynoemkocTb
Ha3zBanus pazgenon Coneprkanue pas3iesioB (TeM) TUCIUILTAHBI dopmupyembie
(TeM) TUCUUTITAHBI (B T.4. TIO JIGKITUSIM) (neKIHOHHEIE KOMITETCHITH
3aHATHUSA), U
8 cemectp
1 BBenenue ConeprxaHue U 3a/1a4u Kypca, 1 OIIK-1, TIK-1
PEKOMEHIaLlNU TI0 €r0 U3YyYEHUIO.
HNudopmaninoHHbIe TEXHOJIOTHH B
pohecCHOHALHOM IeATETBHOCTH
nHXeHepa-npoekTuposuirka POC. TepMuHbl
Y TIOHSITHUS, UCTIOJIb3yEMbIE MPHU
NT npoextupoBanuu POC
Hroro 1
2 Merononoruueckue  |Opranuzanus npoektupoBanus POC ¢ 1 OIIK-1, ITK-1
OCHOBBI noMotibio UT. CucteMHBIN moaxon K
koHcTpyupoBanus POC  |mpoekrupoBanuto POC ¢
UCIOJIb30BaHUEMHUH(OPMALIMOHHBIX
texHosoruil. UnpopmannoHHsle
CALS—rexnonornu nonnepxku POC Ha
BCEX ATamnax KU3HeHHOro 1ukia. Craguu
pa3paboTKu KOHCTPYKTOPCKOM
JIOKYMEHTALUU [TPU IPOEKTUPOBAHUH C
nomouipro UT
Uroro 1
3 IIpoexTupoBanue Knaccudukanus 3aga4 npoeKTUpOBaHUs, UX 1 OIIK-1, ITK-1
KoHCTpyKuuid POC dbopmanmzanus. MaTeMaTHdecKue MOJIEIN
paznuyHbIX ypoBHeW 1 |(MM) POC. Dtansl pa3BuTHs U KpaTKas
(bYHKIIMOHATILHOTO XapaKTepUCTHKA COBPEMEHHOT'O COCTOSHUS
Ha3HAYCHUS CAIIP panno3aeKTpOHHBIX CPEACTB, CUCTEM
1 KomIuiekcoB. KommuiekcHbie
WHTEJUICKTyaJIbHbIE (MHTETPUPOBAHHBIC)
CAIIP. CneunanuzupoBanubie CAIIP nis
CO3/IaHUS CXEM
ANEKTPUYECKUXTTPUHIIUITHAIIBHBIX,
MOJIETTUPOBAHUS UX PadOTHI,
MIPOEKTUPOBAHMS I€YATHBIX ILJIAT,
pa3MerneHus UG POBON FIEKTPUICCKOM
cxemsl B ycrpoiictBax [IJIMC. [lepcnexkTrBb
pa3BUTHS aBTOMATU3UPOBAHHOTO
MPOEKTUPOBAHHSI.
Hroro 1
5




4 ArromatusupoBannoe |Pons UT B nporecce cozganust POC. OIIK-1, TTK-1
[IPOCKTUPOBAHUE YPOBHU IPOEKTUPOBAHUS — CUCTEMHBIN,
KOHCTPYKUHHN U (YHKIMOHATIBHBIN, KOHCTPYKTOPCKHUH,
TEXHOJIOTMYECKHUX TEXHOJOTMYECKHUM. TUIIOBbIE POEKTHBIE
npoiieccoB POC nporeaypsl pu npoekrupoannu POC.
O0600uIéHHAs METOIMKA IPOCKTHPOBAHUS
POC ¢ npumenenuem UT.
WupopmaninonHast MOJeNIb IPOEKTa, 0a3bl
nansbix (BJl), cuctemsl ynpasienus 6azamu
nanubix (CYB]), pactipenenéunnie b/I.
CpaBHHTENBHBINH 0030p OCHOBHBIX
XapaKTePUCTHUK Pa3IMYHbIX TUIIOB
COBPEMEHHBIX TEXHUYECKUX CPEJICTB.
KoHnuenius aBToMaTu31upOBaHHOT O
pabouero mecta (APM) mpoeKkTUpoBIIKKa
POC na 6aze I1K. 3agaun ynpasienus u
ONTHMU3ALIUU, METO/IbI UX PELICHHUS.
Hroro
5 NndopmannoHHbie OCHOBHbIE NPUHIIUIBI CO3/ITAHUS SCKU30B U OIIK-1, ITK-1
TEXHOJIOTUH TBEPJOTEIbHBIX MOJIeIIel eTaneil u cOopok
IIPOCKTUPOBAHUSA POC. OcobeHHOCTH TPOEKTUPOBAHUS
nerasuei u cOopok JIUTHIX, BBITOUYEHHBIX JIeTajleil U f1eTanei u3
koHcTpykuuii POC ¢ nucTtoBoro Metaiia. Co3anue yeprexen
nomouisro CAIIP neraineit u coopok. Metoauka
MIPOEKTHUPOBAHHUS HIIEKTPOHHBIX OJIOKOB €
ucnons3oBanueM CAIIP Solid Works.
IIpoekTupoBaHuEe NEKTPOKIYTOB.
TeroBbleH 2IEKTPOMArHUTHBIE PacUEThI.
Cesi3b ¢ npyrumu CAIIP. Oco6enHoctu
TPEXMEPHOI0 IPOEKTUPOBAHMSI Y3JI0B U
neraneit POC B CAIIP Komnac u UuBeprop.
Hroro
6 IIpoexTupoBanue [IpoekTupoBaHue MEYATHBIX Y3JIOB C OIIK-1, ITK-1
MEYaTHBIX y3JI0B C nomouisio UT
oMo UT Htoro
7 OcuoBrl 3a1uTel POC |OcnoBel 3amuTthl POC o1 Bo3aelicTBUS OIIK-1, I1K-1
OT BO3JICHCTBUS JeCTa0MIU3NPYIOMNX (PAaKTOPOB
JeCTaOUIN3UPYIOLIUX  |OKPY’KaIOLEeH Cpeibl
aKTOPOB OKpY KaroIen
S)pe)lmp by Hroro
8 bazoBrie ba3oBbie TEXHOTOTHMYECKHE MPOLIECCHI B OIIK-1, TTK-1
TEXHOJIOTNYECKHE npousBojacTBe POC
MIPOILIECCHI B
npousBoacTse POC Hroro
9 OGecrieueHue ObecneyeHre KayecTBa, HAAEKHOCTH U OIIK-1, TTK-1

Ka4yecTBa, HAAEKHOCTH U
ontumuzanusa POC

ontumusanus POC

HUroro
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10 Odopmienue OdopMmieHre KOHCTPYKTOPCKOM 1 OIIK-1, ITK-1
KOHCTPYKTOPCKOH nokyMmeHTanuu ¢ nomoibo CAIIP
JIOKYMEHTAITUH C
nomoibio CAIIP Hroro 1
Uroro 3a cemectp 12
Hroro 12

5.3. KonTposabHbie padoThI

Bupl KOHTPOJIBHBIX Pa0OT M Yackl HA KOHTPOJIbHBIE pabOThI MPUBEIEHBI B Tabmue 5.3.
Tabauma 5.3 — KontpoabsHbie paboThl

No m.m. | Bujibl KOHTPOIBHBIX paboT TpynoemkocTb, 4 dopmupyembie KOMIICTCHIIUH
8 cemectp
I |Kourponsas paGora 2 OIIK-1, [TK-1
Hroro 3a cemectp 2
Hroro 2

5.4. JlabopaTopHbIe 3aHATHSA

He npegycmoTpeHo y4eOHbIM MJIaHOM

HauMeHnoBaHue NMpakTUYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 5.5.

5.5. lIpakTu4yeckue 3aHATHS (CEMUHAPbI)

Tabnuma 5.5. — HauMeHnoBaHue NPaKTUYECKUX 3aHATUN (CEMHHAPOB)

Ha3Banus pasnesnoB (Tem) HanmeHnoBanue nmpakTH4ECKUX Tpynoemkocts, | DopMupyembie
JUCIUTUTAHBI 3aHIATHUN (CEeMHUHAPOB) q KOMITETEHIINH
8 cemectp
5 NudopmannoHHbIe Cocrasiienne TeXHUYECKOTO 2 OIIK-1, TTK-1
TEXHOJIOTMH NpoekThpoBanus |3ananus (T3) Ha npoekTupoBaHue
nerasueil u cOopok 6moka POC
koHcTpykuuit POC ¢
nomo1so CAIIP Hroro 2
6 IIpoexTrpoBaHMe EYaTHBIX |3HAKOMCTBO C CUCTEMOM 2 OIIK-1, ITK-1
y3J510B ¢ nomoibio UT aBTOMAaTHU3UPOBAHHOTO
MIPOEKTUPOBAHMS MTEYATHBIX I1JIaT.
Opraau3anys 1 BeJieHne OnOIMoTeK
9PO. IIpoekTupoBanue
AIIeKTpUYecKux cxem. Pa3menienue
AIIEKTPOPATUOITIEMEHTOB Ha
MeYyaTHOU
1aTe U TPACCUPOBKH NMPOBOJHUKOB
Hrtoro 2
7 OcHosbsl 3auuThl POC ot [Pacuer TeruioBoro pexuma 0i10ka 2 OIIK-1, IIK-1
BO3/ICICTBUS POC. Pacuér HanéxHocTu.
JeCTaOUIN3UPYIOLIUX
(bakTOpOB OKpY:KaroIen Hroro 2
Cpelibl
10 Opopmnenue OdopmieHne KOHCTPYKTOPCKOM 2 OIIK-1, TTK-1
KOHCTPYKTOPCKOH JToKkyMeHTanuu ¢ nomoinbio CAITP
JOKYMEHTAIUU C TIOMOIIBIO
CATIP Hroro 2
Hroro 3a cemectp 8
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Hroro 8

5.6. KypcoBoii npoekT / kypcoBasi pabora
He npeaycmoTpeHo yueOHBIM MIJIaHOM
5.7. CamocTosiTesibHas paboTa

Buasl caMmocTosTeNbHOM paboThL, TPYA0EMKOCTh U (POPMUPYEMble KOMIIETEHIIUU IPEICTABIIECHBI B

tabiuue 5.7.

Tabnuma 5.7. — Buabl camocTosTenbHON paboThl, TPYI0EMKOCTh U (hOPMHUPYEMbIe KOMIIETSHIIUN

Ha3zpanmus pazgenos (Tem Brzer . | TpymoeMkocTs, | DopMupyemsoie DopMbI
,Z[I/ICI_[pI/IHiI/IHBI e CAMOCTOATCILHON e q KOII\)/IHC”]I;“)CYHI_II/II/I KOHTpponﬂ
paboThI
8 cemectp
1 Beenenue [ToaroroBka k 3auery 2 OIIK-1, TIK-1 3auér
IToaroroBka k 1 OIIK-1, TIK-1 KonTponbhas
KOHTPOJIbHOM paboTe pabora
ITogroroska k 1 OIIK-1, I[IK-1 | TecrupoBanue
TECTUPOBAHUIO
Hroro 4
2 MeTtononornueckue [ToaroroBka K 3auery 2 OIIK-1, TIK-1 3auéT
OCHOBBI IToaroroBka k 1 OIIK-1, TIK-1 Kountpoinbhas
koHcTpynposanusi POC | xonTponbHoii paGote pabota
IToaroroska k 1 OIIK-1, TTK-1 TectupoBanue
TECTUPOBAHUIO
Htoro 4
3 IIpoektupoBanue IloaroroBka k 3aueTy 2 OIIK-1, ITK-1 3auéT
KoHCTpykuuii POC [ToaroTOBKA K 2 OIIK-1, ITK-1 KonrponpHas
pas3iIUYHbIX YPOBHEH U |kOHTpOJILHOI paboTe pabota
(DyHKIOHATBHOTO [ToaroToBKa K 2 OIIK-1,TIK-1 | TectupoBaHue
Ha3HAICHUS TECTUPOBAHHUIO
Uroro 6
4 AsromarusupoBaHHoe |[loaroroBka k 3auery 2 OIIK-1, [IK-1 3auér
OPOCKTUPOBAHHC IToaroroBka k 1 OIIK-1, TIK-1 KonTponbhas
KOHCTPYKIMH U KOHTPOJIbHOM paboTe pabota
TEXHOJIOTHYECKUX [MoaroroBka K 1 OIIK-1, IIK-1 | Tectuposanue
nporeccos POC TECTUPOBAHHUIO
Hroro 4
5 UadopmanmoHHbIe [ToaroroBka K 3auerty 2 OIIK-1, TIK-1 3auét
TECXHOJIOIHH IToaroroBka k 1 OIIK-1, TIK-1 Kountpoinbhas
NPOCKTHPOBAHHS ACTAICH | koHTpONBLHOM paboTe pabota
¥ COOPOK KOHCTPYKIIHi [ToAroToBKa K 1 OIIK-1, IIK-1 | TecrupoBanue
POC ¢ momomnipro CAIIP TeCTHPOBAHHIO
Htoro 4
6 [IpoexTupoBanue IloaroroBka k 3aueTy 2 OIIK-1, ITK-1 3auéT
IICYaTHBIX Y3JIOB C IToaroroBka K 1 OIIK-1, TIK-1 KonTponbnas
nomomisio UT KOHTPOJILHOM paboTe pabora
IToaroroBka k 1 OIIK-1, TIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 4
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7 Ocnosbsl 3amuTsl POC  |Iloaroroska k 3auety 2 OIIK-1, I[IK-1 3auér
OT BO3JEHCTBHS IMoaroToBKa K 1 OIIK-1, TIK-1 KoHTpomnbHast
AeCTaOMIN3UPYIOIINX KOHTPOJIbHOM paboTe pabota
(hakTOpOB OKPYXKAIOIICH  |[TonroroBKa K 1 OIIK-1, IIK-1 | TectupoBanue
Cpe/ibl TECTUPOBAHUIO
Hroro 4
8 ba3zoBrle [ToaroroBka k 3auery 2 OIIK-1, TTK-1 3auéT
TCXHOJIOTHYCCKHEC IToaroroBka k 2 OIIK-1, I1K-1 Kontponbnas
IIPONECCHI B KOHTPOJILHOM paboTe pabota
npoussoactee POC [ToAroToBKa K 2 OIIK-1, IIK-1 | TectupoBanue
TECTUPOBAHUIO
Htoro 6
9 Obecneuenue kauecTna, |[logroroBka k 3auery 2 OIIK-1, ITK-1 3auér
HaJEKHOCTH U [ToAroToBKa K 1 OIIK-1, ITIK-1 KonTposbHast
ontumu3anus POC KOHTPOJILHOM paboTe pabora
IToaroroBka k 1 OIIK-1, TTK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 4
10 Odopmienue [ToaroroBka k 3a4eTy 2 OIIK-1, ITK-1 3auér
KOHCTPYKTOPCKOH IToaroroBka k 2 OIIK-1, TTK-1 KonTposnbhas
JOKYMEHTALUH C KOHTPOJIbHOM paboTe pabora
nomompio CAITP IToaroroBka 2 OIIK-1, IIK-1 | TectupoBanue
TECTUPOBAHUIO
Hroro 6
Hroro 3a cemecTp 46
IToaroroBka u caaua 4 3auer
3a4era
Hroro 50

5.8. CooTBeTcTBHE KOMNIETeHIUH, GOpMHPYEMBIX IPH U3YYEHNHU AUCHHUIIMHBI,
1 BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B TabymIie 5.8.
Tabnuna 5.8 — CooTBeTCTBUE KOMIETEHIMH, ((OPMUPYEMBIX IPU U3YUEHUH AUCLUILINHBI, U BUJOB

3aHATUI
dopmupyemsbie Bunb! yueOHoM nesTeIbHOCTH
DopMBI KOHTPOJIA
KOMIIETCHIINH Jlek. 3aH. |IIpak. 3aH.|Cam. pa0.
OIIK-1 + + 3auér, KonrposibHas pabora,
TectupoBanue
[TK-1 + + 3auét, KontponwsHas pabora,
TectupoBanue

6. PeiiTunronas cucrema AJISl OHCHKH YCIIEBA€EMOCTH Oﬁy‘{alOIHI/IXCH

PeittuHroBasi cuctema He UCIOJIb3YETCS

7. YueOHO-MeTOANYecKOe 1 MH(OPMAIITHOHHOE o0ecneyeHue TUCIUTIIHHbI

7.1. OcHOBHas JqUTEpaTypa
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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. JlonatkuH, A. [IpoekTupoBaHue MevaTHBIX AT B cucteme Altium Designer : yueOHOe mocooue
/ A. JlonatkuH. — 2-¢ u3n. — Mocksa : JIMK Ilpecc, 2017. — 554 c¢. [DnexTpoHHBIN pecypc]: —
Pexxum nmoctyma: https://e.lanbook.com/book/97334.

3. OCHOBBI KOHCTPYUPOBAHUSI U TEXHOJOTHHU MPOU3BOJACTBA PATHOIIEKTPOHHBIX CPEICTB :
yuebnoe nocodwue / I'. M. Annonun, A. K. Jlamkosa, ®. B. 3annep [u ap.]. — Kpacnosipck : COVY, 2019.
— 372 c. [DnextponHHBIHA pecypc]: — Pexxum moctyma: https://e.lanbook.com/book/157551.

4. Ko3znos, A. I'. PazpaboTka KOHCTPYKIMI ¥ TEXHOJIOTHUH U3TOTOBJICHHS (YHKIIMOHAILHOTO Y3714 :
yaebnoe mocobue / A. I'. Koznos, O. B. 3aropogasix. — Omck : OMI'TY, 2018. — 172 ¢. [DAeKTpOHHBIHA
pecypc]: — Pexxum nmoctymna: https://e.lanbook.com/book/149113.

5. KoncTpynpoBanue GJIOKOB paguodJICKTPOHHBIX CPEACTB : yueOHoe mocodue st By30B / J1. 1O.
Mypowmries, O. A. benoycos, U. B. Twopun, P. 0. Kyprocos. — 2-e u3n., crep. — Cankr-IletepOypr :
Jlansw, 2022. — 288 c. [DnekTponHbIii pecypc]: — Pexum nocryna: https://e.lanbook.com/book/226472.

6. IIpoexTupoBanue (pyHKIMOHATILHBIX Y3JI0B U MOJYJIEH paguo3JeKTPOHHBIX CPEACTB : yueOHoe
noco6ue st By3oB / . FO. Mypomues, . B. Tropun, O. A. benoycos, P. FO. Kyprocos. — 2-¢ u3n.,
crep. — Cankr-IletepOypr : Jlanp, 2021. — 252 c. [DnekTpoHHBIN pecypc]: — Pexum nmocryma:
https://e.lanbook.com/book/181532.

7.2. JlonoTHUTEIbHAS JJUTEepaTypa

1. OCHOBBI KOHCTPYUPOBAHUS U TEXHOJOTHHM IMPOU3BOJCTBA PAAUOAIEKTPOHHBIX CPEICTB.
DJEeKTPOHHBIE paIuallMOHHBIE TEXHOJIOTUH : YUeOHHK /1751 OakanaBpuata u Maructparypsl / A. C. Curos,
B. U. UBaHos, II. A. JIlyunukos, A. II. Cypxukos ; nox peanakuueid A. C. Curosa. — MockBa :
UznatrenscTtBOo MOpaiit, 2019. — 321 c. [DnekrpoHHBIH pecypc]: — Pexum poctyna:
https://urait.ru/bcode/433948.

2. OCHOBBI KOHCTPYHUPOBAHUSA U TEXHOJOTHH IMPOU3BOJICTBA PAJUOIIECKTPOHHBIX CPEICTB.
WHuTerpanbHble cXeMbl : y4eOHUK s OakanaBpuata u maructparypsl / FO. B. I'ynses [u ap.] ; mox
penakuueit FO. B. I'ynseBa. — Mocksa : U3narensctBo FOpaiit, 2019. — 460 c. [DnekTpoHHbI pecypc]:
— Pexxum noctyna: https://urait.ru/bcode/433947.

3. OCHOBBI KOHCTPYHUPOBAHUS U TEXHOJIOTUH MPOU3BOJICTBA PATUOIIEKTPOHHBIX CpeaCcTB. IOHHO-
TUTa3MEHHBIE TEXHOJIOTHH : y4eOHUK /it OakanaBpuata u maructpatypsl / A. C. Curos, B. U. Banos, I1.
A. Jlyunukos, A. Il. Cypxukos ; nox penakuueit A. C. Curosa. — Mocksa : U3gatensctBo HOpaiir,
2019. — 270 c. [DnexrponHbI# pecypc]: — Pexxum noctyna: https://urait.ru/bcode/433949.

4. Knanos, H. B. IIpombimnensbiii Au3aiiH: 6uoHuka : yueOHoe nocobue s Byzos / H. B.
Knanog, B. B. ITamiok, A. B. CkBopuoB. — 2-e u3f., ucnp. u gomn. — Mocksa : U3narensctBo FOpaiir,
2019. — 121 c. [OnexTponHbIii pecypc]: — Pexxum poctyna: https://urait.ru/bcode/424108.

5. Hlapeiruy, JI. H. IIpoekTrpoBanne KOHKYPEHTHOCTIOCOOHBIX TEXHUYECKUX U3/eNUH | y4eOHUK /
JI. H. llapsirun. — Baangumup : Bal'Y, 2013. — 303 c. [DnekTponHslil pecypc]: — Pexum goctyna:
https://e.lanbook.com/book/223688.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O0s13aTe/IbHbIE YUeOHO-MEeTOAUYECKHE MOCOOHSI

1. Altium Designer. SolidWorks. Hacts 1. Pa3paboTka snemenTHoi 6a3b1: COOpHUK MPAKTHUIECKHIX
3aJlaHUi MO MpOoeKTUpoBaHUIo nedaTHbIX y310B POC / JI. B. O3epkun - 2012. 66 c. [DneKTpOHHBIH
pecypc]: — Pexxum poctyna: https://edu.tusur.ru/publications/1556.

2. Altium Designer. SolidWorks. Yacte 2. CxeMoTexHn4yeckoe npoekTupoBaHue: COOpHUK
MPaKTUUECKUX 3aJlaHUil M0 MPOEKTUPOBaHUIO nevyaTHbIX y310B POC / JI. B. Ozepkun - 2012. 50 c.
[DnexkTpoHHBIH pecypc]|: — Pexxum goctyma: https://edu.tusur.ru/publications/1554.

3. Altium Designer. SolidWorks. Yacts 3. Tomomnorudyeckoe mnpoekTupoBanue: COOpHUK
MPaKTUUYECKUX 3aJlaHui M0 MPOEKTUpPOBaHUIO nevyaTHbIX y31m0B POC / JI. B. Ozepkun - 2012. 95 c.
[DnexkTpoHHBI pecypc]|: — Pexxum goctyma: https://edu.tusur.ru/publications/1558.

4. BriOop u pacueT cucteMbl amopTu3anuu 6moka POC: Mertoanueckoe mocodue Jisi BBITOJIHEHUS
npaktudeckoro 3ansatus / A. K. Kongakos - 2012. 11 c. [DnexktponHbIil pecypc]: — Pexum gocrymna:
https://edu.tusur.ru/publications/1045.
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5. Pacuér temnoBoro pexuma Osoka POC : Mertoauyeckoe mocoOue A BBHITOJTHECHUS
npaktudeckoro 3auaTtus / A. K. Konnakos - 2012. 8 c. [DnexkTpoHHbINA pecypc]: — Pexum moctyna:
https://edu.tusur.ru/publications/1044.

6. XyI0XKECTBEHHO — KOHCTPYKTOPCKas pa3paboTKa JUIEBOW TMaHEIH PaJaru0dJICKTPOHHOTO
ycTporicTBa: MeTtoauyeckoe mocoOure Mo BeIMOMHEHUIO mpakTudeckoro 3ansaTus / A. K. Kongakos - 2009.
19 c. [DnexTponHbIN pecypc|: — Pexxum moctyma: https://edu.tusur.ru/publications/1175.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUAJIbl i1l CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/I0POBbsI M1 HHBAJIUOB MPEAIOCTABIAIOTCA B opMaXx,
aIalITUPOBAHHBIX K OTPAaHHYCHUSM HUX 3[J0POBBS U BOCHPUATHS HH)OPMALIUY.

J1s1 i1 ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

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

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPO(deccuoHATIbHBbIE 0a3bl JAHHBIX
1 HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NUCHUIIMHBI PEKOMEHAYETCS 00palaThCsa K COBPEMEHHbIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. Matepuna/ibHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne JUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHUs 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U UHAUBUIYaIbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCs yueOHask ayAUTOPHUS C JOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I Y9eOHOH TPYIBI, 000pYyI0OBaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATJISAHBIE TTOCOOUSI, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHI

Jlabopatopus I'TIO / JTaGopaTopust aBTOMaTU3MPOBAHHOTO MPOSKTUPOBAHUS: YUeOHAs ayAUTOPHS
N7 TMPOBEICHUs 3aHATUM JNEKIMOHHOTO THUMA, yueOHas ayIUTOpHsS AJsi MPOBEACHUS 3aHATUU
MPAKTUYECKOTO THUTA, yuyeOHas ayIuTOpHUs IJIs MPOBEICHUS 3aHATHH 1a0OpaTOPHOro THUIIA, yuyeOHas
ayJIUTOpHUS JIJIS TPOBENICHUS 3aHATHII CEMUHAPCKOTO THIIA, TOMEIICHHE 711 KYPCOBOT'O MPOSKTUPOBAHUS
(BBIMMOTHEHUS KYPCOBBIX pabOT), MOMEIIEHHUE IJs MPOBEACHUS T'PYNIOBBIX U WHIMBHAYaTbHBIX
KOHCYJbTAllUH, MOMEIIeHUEe AJIsI IPOBEACHUS TEKYIIeTO KOHTPOJS M MPOMEKYTOYHON aTTecTalluu;
634050, Tomckast obmacts, r. Tomck, Jlennna npocnekr, 1. 40, 403 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- MynsTumenuiineiii npoekrop TOSHIBA;

- TeneBuzop-monutop SAMSUNG;

- MarautHo-mMapkepHas J0CKa;

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpemnogaBaTens.

[IporpamMmMHOe obecrieueHue:

- 7-Zip;

- ANSYS AIM Student;

- Acrobat Reader;

- Advanced Design Studio (ADS);

- Altium Designer;
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- EMPro;

- Genesys;

- Google Chrome;

- MatLab v7.5;

- MicroCAP;

- Microsoft Office;

- Microsoft Windows;
- Mozilla Firefox;

- OpenOffice;

- PTC Mathcad 13, 14;
- SystemVue;

- Visual Studio Professional 2017;

JlabopaTopust MPUKIATHOTO IPOrpaMMUPOBaHUs: yueOHas ayAUTOpUs JJIsl IPOBEJCHUS 3aHITHI
JEKIUOHHOTO THUIA, yueOHas ayauTOpus IS MPOBEJCHUS 3aHATUNH MPAKTUYECKOIo TUMa, ydyeOHas
ayauTOpUs JJis NPOBEAECHUS 3aHATUN 1abopaTOpPHOTO TUMa, yueOHas ayauTOpus s NpOBEIECHUS
3aHATUA CEMHUHAPCKOro THUIA, IOMEIIeHUE sl KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHUS KYPCOBBIX
pabor), moMeleHue Ajsl MPOBEACHUS TPYIIOBBIX U MHANBUIYAIbHBIX KOHCYJIbTAIUH, TOMEIIEHUE IS
MPOBEJICHUsI TEKYIIETO KOHTPOJIS U MpoMexkyTouHou aTrrectanuu; 634050, Tomckas obmacts, T. Tomck,
Jlenuna npocnexr, 1. 40, 302 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- MynsTumenua ycrpoiictBo Hisense HSON5300;

- MaruuTHO-MapKepHas J0CKa;

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

[IporpamMmmHoe obecrieueHue:

- 7-Zip;

- ANSYS AIM Student;

- Acrobat Reader;

- Advanced Design Studio (ADS);

- Altium Designer;

- EMPro;

- Genesys;

- Google Chrome;

- MatLab v7.5;

- MicroCAP;

- Microsoft Office;

- Microsoft Windows;

- Mozilla Firefox;

- OpenOffice;

- PTC Mathcad 13, 14;

- SystemVue;

- Visual Studio Professional 2017;

- wxDEV C++ — FREE;

8.3. MaTepuaibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecnedyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTONB3YIOTCS YUueOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCIIOJIOKEHHBIE TI0 aJpecam:

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

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 209 ayn.;

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

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynmuna, a. 74, 207 ayn.

Onucanrie UMEIOIIErocss 000pyI0BaHUS:

- yuebHas mebenb;

- KOMIIBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
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nH(popmManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.
[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:
- Microsoft Windows;
- OpenOffice;
- Kaspersky Endpoint Security 10 qns Windows;
- 7-Zip;
- Google Chrome.

8.4. MaTepuaJIbHO-TeXHHYECKOE 00ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHeMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToaaBaHus
U1 00y4aloUUXCs C MHBAJIUAHOCTBIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOpO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHEeM cllyXa, 000pyA0BaHa KOMIIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU TOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOIb30BAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiijla Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTENEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmaluu B JOCTYIHBIX opMax, MOOMIBHON CHCTEMbI 00yYeHUS IS
JIIOJeY ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie 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, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hasanus pasnenos (rem) PopmHpyemBIe ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
JUCIUIUIAHBI KOMIIETEHIINH
1 Beenenue OIIK-1, IIK-1 3auér IIepeyens BOonpocoB it
3aueTa
KoHntpoinbHas [IpumepHBIil nepeyeHb
pabota BAapUAHTOB (3aaHUI)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpuMepHBIii TIEpeUYeHb
TECTOBBIX 3aJaHUN
2 Merononoruueckue ocHoBbl  |OINIK-1, TTIK-1 3auér IIepeyens BOonpocoB 11t
KoHcTpyHupoBanust POC 3a4yeTa
KoHnTtponbHas [IpumepHBIil nepeyeHb
pabota BapUAHTOB (3aaHUI)
KOHTPOJIBHBIX paboT
TectupoBanue [IpumMepHbIi TEpeUeHb
TECTOBBIX 3a/IaHUN
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3 [IpoexkTupoBaHue OIIK-1, ITK-1 3auér [Iepeuyens BonpocoB i
KoHCTpyKuui POC paznuuHbIx 3a4era
YPOBHEHI U (PyHKIIMOHAIBHOTO KoHntponbHas [IpumepHbIii IepedeHb
Ha3HAYCHUSA pabota BapHaHTOB (3aaHU)
KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aaHUI
4 ABTOMaTHU3HPOBAHHOE OIIK-1, TTK-1 3auét [Tepeuens BOIIpOCOB 1Jist
MIPOEKTUPOBAHUE KOHCTPYKITHI 3adera
1 TEXHOJIOTMYECKUX IIPOLECCOB KoHntponbHas [IpuMepHBIii TEpeUeHb
PoC pabora BapUaAHTOB (3aaHui)
KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
5 UadopmannoHHbIe OIIK-1, TIK-1 3auér [Tepeuens BOIIPOCOB IJist
TEXHOJIOTHH MPOEKTUPOBAHUS 3adera
meranedl 1 cOOPOK KOHCTPYKIHi KonTtponbhas [IpumepHBIil nEepeyeHb
POC ¢ momompro CAIIP pabora BApUAHTOB (3a1aHui1)
KOHTPOJIbHBIX PaboT
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUN
6 IIpoextupoBanue neyatubix | OIIK-1, TTK-1 3auér Ilepeuenb BOITPOCOB AJIst
y3J10B ¢ nomoibo UT 3ayeTa
KontponbHas [IpumepHbIil nepeueHb
pabota BapHUaHTOB (3a/1aHuil)
KOHTPOJIBHBIX paboT
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBLIX 3aJaHUN
7 OcHoBbl 3amuThl POC oT OIIK-1, ITK-1 3auér [lepeuenb BOIIPOCOB 115t
BO3JICUCTBU 3ayeTa
necTabuIM3UpyIoKUX (GakTopoB KoutpoinbHas [IpumepHsIil nEpeUYEHb
OKPY’KarowIei cpe/ibl pabota BApUAHTOB (3aJaHui)
KOHTPOJIBHBIX PaboT
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
8 bazoBbie TEXHOJIOTHYECKUE OIIK-1, ITK-1 3auér Ilepeuenb BOIIPOCOB IJ1st
npouecchl B mpousBoactse POC 3ayeTa
KonTponbnas IIpuMepHBIil IepeyeHb
pabota BapHaHTOB (3a4aHU)
KOHTPOJIbHBIX padoT
TectupoBanue [IpumepHBIil nepeueHb
TECTOBLIX 3aJaHuN
9 Obecnieuenue KauecTna, OIIK-1, ITK-1 3auér [Iepeuens BOIIPOCOB It
HaJEXHOCTU U ONTUMHU3ALIMS 3a4era
POC Kontpoinbhas [IpumepHsIil nEpeYEHb
pabota BapHAHTOB (33 JaHUIA)
KOHTPOJIBHBIX PaboOT
TectupoBanue [IpuMmepHBIil nepeyeHb

TECTOBBIX 3aIaHUN
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10 Odopmnenne OIIK-1, ITK-1 3auér [Iepeuyens BonpocoB i

KOHCTPYKTOPCKOU 3a4era
JAOKYMCHTALUH C IOMOIIbIO KonTponbsHas [IpumepHbIii IepedeHb
CAIIP pabora BAapHAHTOB (3a/JaHMIA)

KOHTPOJIBHBIX paboT

TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aJaHUI

lxana oneHku cHPOPMUPOBAHHOCTU OTAECIbHBIX IMJIAHUPYEMBIX PE3yJbTAaTOB OOyYEHHS IO
JTUCIUIIIMHE TpuBeAcHa B Tabmuie 9.2.
Tabnuna 9.2 — Illkana oneHku cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS IO

JAUCLUILIMHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ornenka Baie 3a OM MJIAHUPYEMBIX pPe3yIbTaTOB 06yquI/m
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyIOBJIETBOPHUTEIBHO) | MAKCUMAJIBHOH | MM ()parMeHTapHbIE YMEHHUH UITN HABBIKOB WU
CYMMBI 0aJII0B 3HAHUSA YaCTUYHO ¢parmeHTapHble
OCBOEHHOE pUMEHEHNE
yMEHHue HABBIKOB
3 ot 60% no o0mue, HO HE B 1I€JIOM YCIICIITHO, B 1IEJIOM
(YZ1OBIIETBOPUTENHHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIHEIIHOE, HO HE
MaKCUMAaJIbHON 3HaHUS CHUCTEMATHUYECKH | CHCTEMATUYECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE pUMEHEHNE
yYMEHHUE 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 OTJIEIbHbBIE OTJIeIbHbIE
npoOesbl yMEHUe poOeIBI
MpUMEHEHHE
HABBIKOB
5 (oTIM4HO) >90% ot chopmupoBaHHbIe | CHOPMUPOBAHHOE YCIELHOE U
MaKCUMAaJIbHOU | CHCTEMaTHYECKHUe yMEHHue CHUCTEMaTHUYECKOe
CYMMBI 0aJII0B 3HAHUS NpUMEHEHNE
HABBIKOB

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

Onenka ®opmynupoBKa TpeOOBaHUM K CTENIEHU KOMIIETECHIINH

2 He nmeet HeoOX0IMMBIX TIPEICTABICHUN O IPOBEPSIEMOM MaTepHualie
(HEeyJOBIETBOPUTENBHO) | LJTU
3HaTh HAa YPOBHE OPHEHTHPOBAHMS, ITpeacTaBneHuil. O0yuaronuiics 3HaeT
OCHOBHBIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K OMPEJICIICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpainarscs A 6ojee IeTalbHOTO €ro YCBOCHHUS.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHE. O0yyaromuxcs 3HaeT
(YZIOBIIETBOPUTENIBHO) |M3YUYEHHBIH 2JIEMEHT COAEP KAHUSI PENPOAYKTUBHO: IPOU3BOJIBHO
BOCIIPOM3BOAMT CBOU 3HAHUS YCTHO, TMCBMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHUSIX.
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4 (xopotio) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpPOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3yYeHHBIX 00BEKTOB, HA UX JJOCTOWHCTBA, OTPAHUYCHUS, UCTOPHIO U
NEPCIIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTEMHOM ypoBHe. OOyJaronuics 3HaeT

HSyquHBIfI SJIEMEHT COACPKAHUA CUCTEMHO, IIPOMU3BOJIBHO U JOKA3aTCIbHO
BOCIIPOMU3BOJUT CBOW 3HAHUA YCTHO, IMCBMEHHO UJIU B ICMOHCTPUPYEMBIX
I[GﬁCTBHHX, YUUThIBAA U YKa3bIBasAd CBA3H U 3aBUCUMOCTH MEXKY dTHM
SJIEMEHTOM U APYTUMH DJIEMECHTAMU COACPINKAHUA JUCIHUIIIINHEBI, €T0
3HAYUMOCTB B COACPKAHUN JUCHHUIIINHBI.

9.1.1. IlpuMepHBIii MepeyeHb TECTOBBIX 3aJaHU

. K kaxoif mpoOGiieMe OTHOCUTCA OMNpeAeeHUEe OCHOBHBIX XapaKTEPUCTHUK CHUCTEMBI MPHU
HEKOTOPOIi BEIOpaHHOM ((DUKCUPOBAHHOMN) CTPYKTYpe?

a) mpo0JieMa CHHTEe3a

b) npobyiema aHanu3a

¢) mpobyiema 0000IeHUs

d) mpobnemMa sKCcTpaKIuu

. K xakoit npobneme oTHOCHUTCS BBIOOD YKCIIa YPOBHEH U MOJCUCTEM (HUE€papXUsi CHCTEMBI)?

a) mpo0JieMa CHHTEe3a

b) npobyiema aHanu3a

¢) mpobiiema 0000IeH s

d) mpobieMa sKCTpaKIuu

. K xakomy Buay moJCHCTEM OTHOCSITCS MOJICUCTEMBI TPACCUPOBKHU COCIUHEHUHN B MEUYATHBIX
matax’?

a) 00CITy>)KMBAIOIINE MTOJICUCTEMBI

b) nmpoekTUpyoIne MoICUCTEMBI

C) 9KCILTyaTUPYIOIIKE TOICUCTEMBI

d) paspabaTeiBaeMbIE TIOJICHCTEMBI

. K xakomy BUIYy MOACHCTEM OTHOCSTCS MOJCHUCTEMBI Pa3pabOTKUM U COMPOBOXKACHUS
nporpammuoro obecrneuenusi CASE (Computer Aided Software Engineering)?

a) 00CITy>)KMBAIOIINE TTOJICUCTEMBI

b) nmpoekTUpyoue moICUCTEMBI

C) 9KCILTyaTUPYIOIIKE TOICUCTEMBI

d) paspabaTeiBaeMBbIE TIOJICHCTEMBI

. K xakomy BHAy HOJICHCTEM OTHOCATCS MOJCHCTEMBI HU3TOTOBJICHUS KOHCTPYKTOPCKOM
JIOKYMEHTAIlMU U CXEMOTEXHUYECKOT0 aHanu3a?

a) 00CITy>)KMBAIOIINE MOICUCTEMBI

b) nmpoekTupyoue moACUCTEMBI

C) 9KCILTyaTUPYIOIIKE TOICUCTEMBI

d) paspabaTeiBaeMBbIE TIOJICHCTEMBI

. Kakyro mammuuHyto rpaduky cienyer UCHONb30BaTh I PEIICHUS 3aay MPOSCKTUPOBAHUS
KOHCTpYKUUU?

a) MHTEPaKTUBHYIO MAIIMHHYIO TPapuKy

b) maketHyt0 00paboTKy rpaduueckoit uHGoOpMaIUu

C) BEKTOPHYIO

d) pactpoByto

. Kakas rpaduueckas cucrtema AOJHKHA HCIOJB30BAThCSA A OPOPMIICHUS TEXHUUYECKOU
JIOKyMeHTauuu?

a) crenuaIn3upoBaHHble rpaduuecKue CUCTEMBI

b) cucTembl 0011IeTO HA3HAYCHUS

¢) home version

d) HeT BepHOTO OTBETA

. Kakas rpaduueckas cuctema IOJDKHA HCHOJb30BATHCS I 0hOpMIIeHUS TpaPuuecKUux
3aBucumocteit POC?
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a) CIeIruaIn3upoBaHHbIC TpadUIECKUE CUCTEMBI
b) cuctembl 0011IeTO HA3HAYCHUS
¢) home version
d) HeT BepHOTO OTBETA
9. Kakue moaxonasl HEOOXOAUMBI ISl pEIIEHUs 3ajlad TPACCUPOBKU COCAUHEHUN MEXIY

anemMeHTamu’?
a) BHEJPEHHE CYIIECTBYIONIETO MPOTPAMMHOI0 00ECTICUCHHS
b) mocTpoeHre MaTeMaTHIECKUX MOJIeTIeH
) pa3paboTKa COOTBETCTBYIOIIUX MPOrPaMM
d) pazpaboTka anropuTMOB

10. Kakue moaxoasl HEOOXOAMMBI ISl PEIISHUS 3a7a4 pa3MEIIeHHUs AJIEMEHTOB AJIEKTPUUECKON
CXEMBI T0CJIe TOT0, KaK 3aJladya KOMIIOHOBKH YXe perieHa?
a) BHEJPECHHE CYIIECTBYIONIETO MPOTPAMMHOT0 00ECTICUCHHS
b) pa3paboTka aaropuTMOB
C) MOCTPOEHNE MaTEMaTHYECKUX MOjIeTeit
d) pa3paboTka COOTBETCTBYIOIIMX MTPOTPaMM

11. B pe3yibpTare mpoBefeHUs HAyYHO-HCCIEA0BATEIbCKUX PabOT co3/laHa JOKyMEHTAlus AJis
pelieHus 3agaun TpaccupoBKu. K kakoi cuctemMe OTHOCUTCS MOJTy4YeHHas TOKyMeHTalus?
a) SCM-cucrema (ympasieHHE IIEOYKaMH TTOCTABOK)
b) PDM-cuctema (ymnpaBieHue MPOCKTHBIMU JaHHBIMH )
¢) CAD-cucrema (KOHCTPYKTOPCKOE MPOEKTUPOBAHNUE)
d) CAM-cucrtema (T€XHOJIOTHYECKasl IOJArOTOBKA MPOU3BOJICTBA)
e) CAE-cucrema (¢pyHKIIMOHATBEHOE MPOSKTUPOBAHNUE)

12. meeM HaAOOp KOHCTPYKTOPCKOM MOKyMeHTanuu Ha nmpubop. Kakoe u3 onpeneneHuii moHsITUS
"undopmanusa" HanbosIee TOYHO COOTBETCTBYET UMEIOIICHCS JOKYMECHTAIINH ?
a) "uHopmanus - CBeJeHUs, NepeJaBaeMble OJHUMH JIIOAbMU APYTUM JIOJSIM YCTHBIM,
MMCbMEHHBIM UJTM KaKUM-HUOY b Ipyrum criocodom" (BCD)
b) "undopmanus ecTh BCE CBEIACHHUS, ABJIAIOMMUECS O00OBEKTOM XpaHEHWs, MEepeaadu u
npeoOpazoBaHus"
¢) "uHdopMarus SABIIETCS OJHON U3 PyHIAMEHTAIBHBIX CYIIHOCTEH OKPY>KAIOIIEro Hac Mupa',
"uHopManus SBISIETCS OJTHUM U3 OCHOBHBIX YHUBEPCAIBHBIX CBOMCTB MaTepHH"
d) "undopmarus ecTh OTpaKeHUE peasbHOro0 MHupa"

13. Kakue mepudepuiinbie ycTpoicTBa HEOOXOIUMBI IS MPOSKTUPOBAHUS OJHOCITOWHBIX
MEeYaTHBIX IJ1aT?
a) rpaduuecKuii mpoIeccop
b) rpaduueckas PC
¢) rpaduuecKue aanTepsl
d) koMmBIOTEpHAST MBIIIIH

14. Kakwue nepudepuiinpie yCTpOHCTBa HEOOXOAUMBI JIJIsl TPOCKTUPOBAHMS KAPKACHBIX TPEXMEPHBIX
HU300paKCHHI?
a) rpacduueckas PC
b) rpaduueckue amanteps
¢) rpaduueckuii mporeccop
d) koMmBIOTEpHAST MBIIIIH

15. Kako#i Bun n3o0pakeHuii Heo0XoauM Juist opopMiieHus: YepTexen?
a) BBICOKOKAYECTBEHHBIE YepHO-0eIbie n300paKeHus
b) nBeTHBIC WK ABYMEPHBIC N300paKCHUS
C) MPOEKIMS TPEXMEPHBIX N300paKeHUH € 3aKpalllMBaHUEM [TOBEPXHOCTEN
d) mpoexknuu pearuCTUUHBIX TPEXMEPHBIX H300paxeHUil ¢ yd4yéTOM OTpa)KaTeIbHBIX
XapaKTepUCTHK MOBEPXHOCTEH OOBEKTOB M (POPMHUpPOBAHMEM CBETOTEHEM
€) KapKacHble TPEXMEPHBIE MPOEKIIMU KOHCTPYKTOPCKUX UYEPTEKEH 3CKU30B C yJaieHueM u 0e3
yAaneHus] HeBUAUMBIX JTHHHUH

16. Pemenne kakoii 3agaun npoektupoBanus POC motpedyercs /71 MOBBIMICHHS TIPOIIEHTA BBIX0/1a
TOJIHBIX (T.€. YMEHbIIICHHE Opaka) mpuOopoB?
a) co3ganue HoBIX POC
b) cymecTBeHHast MosiepHU3anus cymiectBytomeid POC
C) YacTUYHas MOJEpHHU3aNus cymiecTBytomieir POC
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17.

18.

19.

20.

21.
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d) HeT BepHOTO OTBETA

Pemenue xakoit 3amaun npoektupoanus POC morpelyercs mociie BHECEHUSI CYIECTBEHHBIX
W3MEHEHUH B KOHCTPYKIIHIO mprubopa?

a) co3ganue HoBIX POC

b) cymectBennast monepHuzanus POC

C) YacTU4YHas MOJEpHHU3aNus cymiecTBytomieir POC

d) HeT BepHOTO OTBETA

Pemenue xakoi 3amaun npoektupoBanus POC morpedyeTcs mocie BHECCHUS M3MEHCHUN B
TEXHOJIOTHIO?

a) YacTU4YHas MOJEpHHU3aNus cymiecTBytomieit POC

b) cozmanne HOBBIX POC

¢) cymecTBeHHas mojepHuzanus POC

d) HeT BepHOTO OTBETA

Uro mpeacTaBisieT co0oit cuctema aBToMaTu3upoBanHoro mpoektupoBanus (CAIIP)?

a) CpeACTBO aBTOMATU3AIIMH TPOSKTUPOBAHUS

b) cuctema AesITeNIbHOCTH JIIOJIEH TI0 MPOSKTUPOBAHUIO OOHEKTOB

C) MpeayCTaHOBJIEHHAs B KOMIIBIOTEP MTPOrpaMMa

d) HeT BepHOTO OTBETA

BubpoyctoituuBocTs - 3T0:

a) CIOCOOHOCTh KOHCTPYKIMU HOPMalibHO (PYHKIIMOHUPOBATH B YCIOBHUSX BO3AEHCTBUS
BHOpaIuu

b) ctocoOHOCTh KOHCTPYKIIMH MMPOTHUBOACHCTBOBATH M YCTPAHATH BHOPAITHIO

C) CIOCOOHOCTh YCTOMYHMBO (PYHKITMOHUPOBATH B YCIOBUAX NIEPEMEHHBIX KOJICOaHMI

d) HeT BepHOTO OTBETA

BubponpodHocTh - 3TO:

a) CIOCOOHOCTh KOHCTPYKIIMH BBIICPKUBATH BHOPAITHIO

b) cocoOHOCTh KOHCTPYKIIMH HOPMAIbHO (PYHKITMOHUPOBATH MOCTIE YCTPAHEHUS BUOpaiuu

C) CIOCOOHOCTHh KOHCTPYKIIMH MPOTUBOCTOSTH pa3pylIaloneMy BO3ICHCTBHIO BUOpAITIT

d) HeT BepHOTO OTBETA

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

Yro Takoe nmpoektupoBanue? [Ipumepbl MPOEKTHBIX MPOLETYP U MapLUIPyTOB IPOEKTUPOBAHUS.
OcnoBubie Buabl ooecrieuenust CAIIP.

[TpyHLIMIIBI TOCTPOEHUS IEKTPUUECKUX, MEXaHUYECKUX U TEIIOBBIX Mozenel POC.
OcHoOBHBIE IOJIXO/IbI K aBTOMATH3ALUH 331a4 CTPYKTYPHOT'O CUHTE3A.

MeTtopl penieHns 3aa4 napaMmeTpu4eckoro CUHTE3a

OcHOBBI aBTOMAaTHU3alMM PEILIECHUS 33]1a4 aHAIU3a.

3aa4 ¥ TUIIOBBIE IPOEKTHBIE TPOLIEAYPBI ATala CXEMOTEXHUUECKOTIO IPOEKTUPOBAHUS.
OTnnuus 31EKTPOHHON MOJENHN OT YepTexka, JOCTOMHCTBA U HEJOCTAaTKU

CpaBHenue Bo3moxHocTel 3D-nipoexktupoBanus u 2D-uepuenus

OcHOBHBIE IPUHLIUIIBI CUCTEMHOTO MOAX0/1a K ITpoeKTHupoBaHuio POC

. @akTOpHI BHEIIHEH CpeIbl U UX JecTa0miIn3upyloliee BIusHue Ha napameTpbl POC

. Metoap! 3amuTsl POC 0T BO3AEHCTBUS KIMMAaTHYECKUX (PaKTOPOB OKPY>KAIOLICH Cpesibl

. Brnusaue knmumatnyeckux pakTopoB Ha KOHCTPYKIIMIO

. 3ammMra annapaTtypbl OT BO3AEHCTBUS BIAXKHOCTH U IbUIN

. 3amumra POC oT MEXaHNYECKUX BO3JIEHCTBUI

. 3amura annaparypbl OT BO3AECHCTBUS TOMEX

. BospelicTBrue nonnsupyromux uznyueHuit Ha POC u 3amura ot u3imydeHuit

. OTanpl MNPOEKTUpPOBaHUI KOHCTpyknuii POC mnpu wHCHOAb30BaHUU CHUCTEM

ABTOMATH3UPOBAHHOTO NTPOEKTUPOBAHUS
bazoBeie TexHOIOrHYECKHUE MpoIecchl B Tpon3BoacTBe POC u 3Tamnsl ux pa3paboTku
OProHOMHYECKUE U ICTETUYECKUE TPEOOBAHHS K PaIMO3IEKTPOHHBIM CHCTEMaM
[TpoexTrpoBaHue nMeyaTHbIX y3710B B Altium Designer

Bri0op 1 aHanu3 3neMeHTHOH 0a3bl

9.1.3. [IpuMepHbIii epeyeHb BAPUAHTOB (3aaHMii) KOHTPOJBLHBIX padoT

. Pa3zpabotka anemenTHoi 6a3p1 POC
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2. Bp16op u pacuet cucteMbl amopTusanuu 01o0ka POC

3. Pacué€rt termmoBoro pexxuma 6yoka POC

4. Xym0XeCTBEHHO — KOHCTPYKTOPCKas pa3paboTka juieBoit manemu POC
5. Pacuér cucrembl amoptuzamuu POC

9.2. MeToan4yeckne peKOMeH AU

VYyeOHubIil MaTepuan uznaraercs B (Gopme, mpeamnoaramplileii caMoCTOATEIbHOE MBIILICHHE
CTYICHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obdecnedyenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJIBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype U MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTEIbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMHU, COJCPKAILIUMHU
Hay4YHO-TIONYJSIPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, IMOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOH JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO NTOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUTH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JaJbHEHNIIEro MaTepyara;

— OCMBIC/IMBAlTE IPOYUTAHHOE U U3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CryaeHTsl MOTYT MOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHUKALUH.

[To gucuuniauHe MOTYT NPOBOAMTHCS JOMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHApPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCIUILUINHE.

9.3. Tpeﬁona}mﬂ K OHCHOYHBIM MaTepHuajJdaM Jisl JUIl ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBSI U WHBAJIHUJOB 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 1ooIHUTENBEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKHU

Kareropuu o0yvaromuxcs

MaTepHUaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU cllyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MMCbMEHHAs
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI MpoBepKa
K 3a4eTy, KOHTPOJIbHbIE paOOTHI
C HapyLIEeHUAMU 3pEHUS CobecenoBaHue 1o BOIIPOCaM K [IpenmyniecTBEHHO yCTHas
3a4eTy, ONpOC 110 TEPMUHAM poBepKa (MHIUBUYATBHO)
C HapyHIEeHUSIMU OTIOPHO- Pemienue nucTaHIIMOHHBIX TECTOB, [IpenmytiecTBEHHO

JBUTATEJIBLHOTO almapara | KOHTPOJIbHbIE pa0OThI, MUCbMEHHBIE |  AMCTAaHIMOHHBIMU METOAAMHU
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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JIMCT COI'JTACOBAHUA

Paccmotpena u ono6pena Ha 3acenanuu kadenper KUITP
npotokoa Ne 24  or«20» 1  2023rT.

COI'TACOBAHO:
JomKHOCTD Wunnwmanel, pamumus IMoamuce

3aBenyronmii Beimyckatomei kag. TOP E.B. PoroxxuukoB CornacoBaHo,
b8419d06-d731-4645-
a26c-4b95ce5bbob9

3aBenyromuii obecneunBatomieit kag. KUITP H.H. KpuBun CornacoBaHno,
61bb81d6-898a-4d50-
b92b-bf79399fctac

N.0O. nayasibHUKA y4eOHOTO yIpPaBIICHUS N.A. Jlapuommna CoriacoBaHo,
c3195437-a02{-4972-
a7c6-abbeelf21e73

Hexan 3uB® N.B. Ocumnos CormnacoBaHno,
126832c4-9aa6-45bd-
8e71-e9e09d25d010

9KCIIEPTBI:

3aenyromuii kadenpoii, kap. TOP E.B. PoroxuukoB CornacoBaHo,
89e0aaec-be8a-4{7b-
bdla-f43585db8135

Houent, xap. KUITP A.A. Yepubiies  CornacoaHo,
72a81577-12a0-4023-
8fe9-e3b84d6716fc

PA3PABOTAHO:

3aenyromuit kadenpoii, kad. KUITP H.H. KpuBun Pazpabotano,

61bb81d6-898a-4d50-
b92b-bf793991fcfac
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