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1. [lesiu OCBOECHUSA AW CHUATIIUHBI

[ensiMu OCBOEHUS TUCIUILTMHBI SBISICTCS (POPMUPOBAHUE Yy O0YUAIOIIUXCS OMPEICICHHOTO
OOII (m. 5. O6meit xapaktepuctuku OOII) cocTraBa KOMIETSHITUH 1711 TOATOTOBKH K Mpodeccro-

HaJIbHOU NEITEIbHOCTH.

CocraBJsiionmye pe3yjibTaTOB 0CBOeHHS (1eCKPUIITOPHI
Kon xomneren- pesy . ( p p
- HaunmeHnoBaHue KOMIIeTEeHIHiH)
KOMIIeTeHIINH HaumeHnoBaHue
Kox
Brnanenus HaBbIKaMU CaMOCTOSATEIIBHOMN
OIIK(Y)- Hay4YHO-UCCIIEA0BATEIbCKOMN AEATEIbHO-
CrocoGHOCTHIO o
2.B5 CTH, TpeOyIoIIel MHUPOKOTo 00pa3oBaHuUs
MPUMEHSTH CO-
B COOTBETCTBYIOIIIEM HaNPaBIICHUU.
BpPEMEHHbIE Me-
YMeHus aHaTu3upoBaTh U 00001IaTh
TOJIBI UCCIIENOBA- OIIK(Y)-
OIIK(Y)-2 V5 HAyYHO-TEXHUUYECKYIO HH(OPMAIIUIO B
HUSl, OLIEHUBATh U . M
poECCUOHAIBHON e TETHHOCTH
MIPEACTABIISITH Pe-
3HaHUS COBPEMEHHOE COCTOSIHHE, TEope-
3yJIbTAThI BBITION-
o OIIK(Y)- | Thueckue u d3KCiepuMEHTAIbHbIE paOOTHI B
HEHHOH pabOoThI N
2.35 npodunbHONM 007IaCTH, IBIECHUS U METO/IbI
HCCIIE0OBAHUI
CrocoGHOCTEIO OIIK(Y)- Bnagenus coBpeMeHHOMN BBIYMCIUTEIbHON
BbIOMpaTh aHAJIU- 14.B2 1 MTHPOPMAITMOHHOMN TEXHUKOM
TUYECKUE U YHUC-
JICHHBIE METOIbI
pH pa3paboTke
MaTEeMaTHUECKHUX
OIIK(Y)-14 MoOJIeJIel MalllvH, OTIK(Y) YMeHHs caMOCTOATENBHO MOJydaTh 3Ha-
IPUBOJIOB, 000- 14V HUS, HEOOXO0AUMBIE /17151 PO EeCCHOHATb-
pyIOBaHHUS, CU- ’ HOM JIeSATEIbHOCTH.
CTeM, TEXHOJIOTH-
YEeCKHUX MpoLec-
COB B MallIMHO-
CTPOECHUH

2. MecTto qucuunimnnbl (MoayJs) B ctpykrype QOII

JIMcIUIUIMHA OTHOCUTCSI K BapUAaTUBHON YacTH MEXAMCUUIUIMHAPHOTO MPO(ecCHOHATBHOTO
monyins biioka 1 yue6HOro nimana o6pa3oBareiabHON IPOrPaMMBI.

3. [lnanupyempble pe3yJabTaThbl 00y4eHUs 0 AUCIHUIIINHE

[Tocne ycnentHoro 0CBO€HUS JUCIUILIMHBL 0yyT chOpMUPOBAHBI PE3YIbTAThl O0yUEHUS:

Il1aHupyeMble pe3y/IbTaThl 00y4eHHs 110 JUCIUILIHHE Komnerenuusi
HaumenoBanue

OIIK(VY)-2
[IpuMeHATH CUCTEMBI aBTOMAaTU3UPOBAHHOIO MPOEKTUPOBAHUS JIJIS TIOCTPOE- OIIK(VY)-14
HUS 4YEPTEXKEN U TPEXMEPHBIX MOJIEIEH IJIEKTPOHHBIX CPECTB

OIIK(VY)-2
O opMIATh TEXHUYECKYIO JOKYMEHTALMIO IPOEKTHBIX U3JEIHUNA C TOMOIIBIO OIIK(VY)-14
CHCTEM aBTOMAaTU3MPOBAHHOIO IIPOEKTUPOBAHUS




OneHouHbIe MEPONPUSITHS TEKYIIETO KOHTPOJIS U IPOMEXKYTOUHOM aTTeCTalluy PECTABICHBI B
KaJICHAAPHOM PEUTUHI-TUIaHE NUCLUATIINHBIL.

4. CTpyKTYpa M cojiep:KaHue IUCHHIIHHbI

OcHOBHBIE BU/IbI YU4€OHOI 1eSITeJIbHOCTH

Pazaesibl AMCHUMNIMHBI Dopmupyemblii Bunsl yue6Hoii 1eATeTIbHOCTH O0bem Bpe-
pe3yabTar 0dy- MEHH, 4.
YECHHUS MO TUCITH-
IJINHE
Pa3nen (Mmoayan) 1. PJI1 Jlekuun 4
CAD/CAM/CAE-cucTembl [TpakTiueckue 3aHATH -
JlaboparopHble 3aHATHS 8
CamocrosiTenbHas pabora 30
Paznen (moayan) 2. IIpoekTuposa- P/12 Jlexuun 4
HHeE YJIeKTPOHHBIX CPEJICTB IIpakTuueckue 3aHATUs -
JlaboparopHbie 3aHATHS 16
CamocrosiTenbHas paboTa 46

Coneprxkanue pa3iesioB AUCITUTUTHHBI:

Pa3zgea 1. HaumenoBanue

TexHonOrNKU IByXMEPHOTo YepueHus u Tpéxmepnoro moaenuponanus (CAD), moaroToBku
aBTOMAaTH3UPOBAHHOTO Mpou3BoacTBa (CAM), 6bicTporo mpototunuposanus (Rapid Prototyping)
U TPaTUIIMOHHOTO MOJIEIIUPOBAHUS SIEKTPOHHBIX cpeacTB. O030p peinka CAD/CAM/CAE-cuctewm,
COBPEMEHHOr0 000PY0BaHMS U TEXHOJIOTHH JUIs IPOBEIEHUS KOMIUIEKca paboT 1o pa3paboTke HO-
BOT'O U3/IENUS

Tembl neknuii:

TexHonoruu IByXMepHOro uepueHus u tpéxmepnoro moaenuponanus (CAD). Texnonoruu
MOJITOTOBKM aBTOMAaTH3UpOBaHHOTO npou3BozacTBa (CAM) u 6sicTporo nmpotorunuposanus. Cu-
cTembl i1 uHxxeHepHoro aHanusza (CAE)

TexHonorny TpaIuLMOHHOTO MOJAENUPOBaHMs 2IEKTPOHHBIX cpencTB U CAIIP anexTpoH-
HbIX ycrpoiicTB (EDA). O630p peinka CAD/CAM/CAE/EDA-cucteM, coBpeMeHHOro 000py0Ba-
HUS M TEXHOJIOTHH JUIs POBeIeHHUs] KOMIUIEKca paboT 1Mo pa3paboTKe HOBOTO M3JeTus

Ha3zBanus nabopaTopHbIX padoT:

OcHoBBI MOJIeTMPOBaHUS U 0(OPMIIEHUSI KOHCTPYKTOpPCKOM nokymeHnTanuu CAIIP
SOLIDWORKS

Pabora ¢ Oubnuorexamu npoextuposanus B CAIIP SOLIDWORKS

[TpoextupoBanne MetamnokoHcTpykuuii B CAITP SOLIDWORKS

MopnennpoBanue nosepxnocreit B CAITP SOLIDWORKS

Pa3znen 2. HaumenoBanue

BBenenue B TpexmMepHOE MapaMeTPUUECKOE TBEPAOTEILHOE MOJAEIUPOBAHNUE Y3JI0B DJIEKTPOHHBIX
cpeacTs. TpexmepHas KOMIIOHOBKA IIPOEKTUPYEMOTO U3JEIHs 0 JAHHBIM CXEMOTEXHUYECKOTO IIPOEK-
THUPOBAHUS C IPUMEHEHNEM OUOJIMOTEKH MIEKTPUIECKUX KOMITOHEHTOB. [Ipokiaika mpoBo1oB 1 kabeneit
B 3D no xabenb-KaHanaM WM IPOU3BOJIbHBIM TpaccaM

TeMBI JeKIM:
1. TpexmepHoe mapamMeTpHYeCKOe TBEPAOTEIbHOE MOJCIMPOBAHHE Y3JIOB AJICKTPOHHBIX CPEICTB



TpexmepHast KOMIIOHOBKA TPOEKTUPYEMOTO U3JIEHSI IO JAHHBIM CXEMOTEXHUUYECKOTO IPOEKTHPO-
BaHUs C MPUMEHEHHEM OUOTMOTEKH HNEKTPUUECKIX KOMIIOHEHTOB
2. Tlpoxmaaka npoBoaoB u kabeneii B 3D mo kabenb-kaHaaaM WK POU3BOIBHBIM Tpaccam

Ha3panus 1abopaTopHbIx padoT:

1. CAIIP SOLIDWORKS Electrical Schematic — WHCTpYMEHTBI [Tl CO3aHKS IBYXMEPHOM TUHA-
mudeckoit anekrpuaeckoi cxeMbl. SOLIDWORKS Electrical 3D — uHCTpYMEHTHBI 111 00BEIH-
HEHHS ABYXMEPHBIX CXEM M TPEXMEPHBIX MOJEJIeH C EebI0 MOCIEeIYIOMET0 MOICTUPOBAHUS
ANIEKTPUYECKHUX CHCTEM B TPEXMEPHOM IIPOCTPAHCTBE, BKIIIOYAst KaOeln 1 MPOBO/IA.
[Tpoekxtuporanue snmektpokrytoB B CAITP SOLIDWORKS-ELECTRICAL

[Tpoextuporanue snekrporexauku B CAIIP SOLIDWORKS-ELECTRICAL

VYnpasieHue 3MeKTPHUECKIM cocTaBoM u3zaenus. Co3aannue KOHCTPYKTOPCKOM JOKYMEHTAIIHH.
HIMnopT AaHHBIX U3 BHEIIHUX UCTOYHUKOB

Mo

TemaTHKa KypcOBOIo NpoeKTa
5. Opranusanusi cCaMOCTOATEILHON PadoThI CTY/ICHTOB

CamocrosTenbHas paboTa CTYACHTOB IIPY U3YYCHUHU TUCIUIUTHHBI (MOAYIIS) IPEIyCMOTPEHA B
CIIEAYIOIIMX BUJAX U pOpMax:

CamocrosTenbHas paboTa CTYIGHTOB IIPY U3YYCHUHU TUCIUIUTHHBI (MOAYJIIS) IPEIyCMOTPEHA B
CIIEAYIOIIMX BUAX U opMax:
— Palora ¢ JeKIIMOHHBIM MaTEpPHAJIOM, TOUCK B 0030p JIUTEPATYPHI U ANEKTPOHHBIX UCTOYHUKOB
nHGbOpMAIMY TI0 MHIMBUAYAIBLHO 33JaHHOH MpodiiemMe Kypca;
— H3ydeHue TeM, BBIHECEHHBIX Ha CAMOCTOSATENIbHYIO IPOPAOOTKY;
— Ilowuck, aHanu3, CTpyKTYpHUpPOBAaHUE U Npe3eHTalMs UHpOpMaIuy;
— IMoxroroska k 1a00paTOpHBIM paboTaM, K IPAKTUYECKUM U CEMHUHAPCKUM 3aHSTUSIM;
— BeinonaHeHne KypcoBoi pabOoThI UK TIPOEKTA;
— IloxaroroBka K OIIEHUBAIOIIUM MEPOIPHUATHIM;

6. YueOHO-MeTOAMUYeCKOEe 1 HH(POPMALIMOHHOE 00ecnedeHne TUCIUIITUHBI

6.1. YueOHO-MeTOAMUYECKOE OOecIedeHne
OcHoBHas1 InTepaTypa

1. Cukopa, EBrenuii AnekcanapoBuy. ABTOMAaTU3UPOBAHHOE MPOEKTUPOBAHUE =
Computer-Aided Design : yae6HOe mocobue [ InekTponusiii pecypc] / E. A. Cukopa; HanmonanbHbBIH
uccnenoBatenbckuil ToMmckuit nmonurexundyeckuid ynuepcuter (TIIY), MHcTuTyT KnbGepHETHKH
(MK), Kadenpa aBTomaruzanuu 1 podoTuzanuu B MalmmHOCTpoeHUH (APM). — 1 kKoMIblOTEepHBIH
¢aiin (pdf; 2.3 MB). — Tomck: Uza-so TIIY, 2012. — 3arnaBue ¢ TUTYJIBHOTO dKpaHa. — DJIEK-
TPOHHas Bepcus MeyaTHOW myOsiuKanuu. — TeKcT Ha aHrIuiickoM si3bike. — JlocTymn u3 kopnopa-
tuBHOH cetu TIIY. — Cucremusle tpeboBanus: Adobe Reader. Cxema pocryma:
http://www.lib.tpu.ru/fulltext2/m/2013/m123.pdf. (koHTEHT)
2. Andépona, Exarepuna Anekcanapossa. [loaroroska snekTpoHHbIX JoKyMeHTOB B CAD.
JlaGopaTopHbIi IPaKTUKYM : ydeOHOe mocooue [Dnexkrponusiii pecype] / E. A. Andépona; Harmo-
HaJbHBIN HccaenoBaTenbekuil Tomckuil nonnrexunueckuii yausepcuret (TITY), FOprunckuii Tex-
Hosiornyeckuit uHCTUTYT (puman) (FOTHU), Kadenpa texnonorun mammnocrpoenus (TMC). — 1

KomInbloTepHbId ¢aitn (pdf; 4.7 MB). — Towmck: U3n-Bo TITY, 2013. — 3arnaBue ¢ TUTYIBHOTO
9KpaHa. — DJIeKTPOHHas BepcHsl neyaTHou myonukanuu. — Jloctyn u3 kopriopatuBHoii cetu TITY.
— CucremHsle TpeGoBaHUs: Adobe Reader. Cxema JocTymna:

hthttp://www.lib.tpu.ru/fulltext2/m/2013/m217.pdf . (koHTEHT)
3. CotnukoB, Hukonait Hukonaesnu. OcHoBbl MozenupoBanus B SolidWorks : yue6HOe



http://www.lib.tpu.ru/fulltext2/m/2013/m123.pdf

nocobue [Dnexrponnsiii pecype] / H. H. Cotnukos, JI. M. Ko3aps; HanmonanbHbI# Hccaen10BaTeNb-
ckuii Tomckuii nosmrexunyeckuit yausepcuteT (TITY), Uactutyt kubepueruku (MK), Kadenpa ag-
TOMATHU3AIMH U POOOTH3ANNU B MAaIIMHOCTpoeHNH (APM). — 1 kommbroTepHsIi daiin (pdf; 3.6 MB).
— Tomck: Uzn-Bo TIIY, 2013. — 3arynaBue ¢ TUTYJIBHOTO 3KpaHa. — DJIEKTPOHHAs BEepCHUs Neyar-
Ho myOnukanuu. — Jloctyn u3 kopnopatuBHoi cetu TIIY. — Cuctemusie TpeGoBanus: Adobe
Reader. Cxema pocryma: http://www.lib.tpu.ru/fulltext2/m/2013/m253.pdf . (kouTeHT)

JomosiHuTeIbHAS JIUTEpaTypa (YKa3bIBaeTcsi 10 HEOOXO0AMMOCTH)
1. Ty3uenxos, B. H.. Autodesk Inventor 2012. TpexmepHOe MOACTHPOBAHHE JACTAICH U
co3aaHue uyepTexei. [ Dnektponnsii pecypce] / I'yzaenkos B. H., XKyp6enko I1. A.. — Mocksa: [IMK
IIpece, 2012. — 120 c¢.. — Kuura u3 komteknun [IMK Ilpecc - Uadopmartuka.. — ISBN 978-5-
94074-873-1. Cxema nocryma: http://e.lanbook.com/books/element.php?pll_id=40001. (koHTEeHT)
2. Amnsmosckuid, A. A. SolidWorks Simulation. MuxenepHblit ananu3 i npodeccuona
JIOB: 3aJ1a4u, METOJIbI, pekoMeHnanuu / A. A. AnsmoBckuii. — Mocksa : JIMK Ilpecc, 2015. — 562
c. — ISBN 978-5-97060-140-2. — TekcT : 37eKTpOHHBIH // JIaHb : 31eKTpOHHO-ONOIHOTeYHAsT CH-
crema. — URL: https://e.lanbook.com/book/69953 (nara obpamenus: 14.06.2019). — Pexum no-
CTyma: JUis aBTOPH3. MOJIb30BATEIICH.

6.2. UndopmanuonHoe U MPOrpaMMHOe odecnevyeHne

Internet-pecypcst (B 1.4. B cpeae LMS MOODLE u np. o6pa3oBatenbHble U OMOIUOTCYHBIC
pecypcbl):

1. https://stud.Ims.tpu.ru/course/view.php?id=2253
2. https://stud.Ims.tpu.ru/course/view.php?id=2374
3. http://fsapr2000.ru/ - poccuiickuii uaTepHET-GOpyM Mosb30Barenei u pazpadorunkos CAIIP u
IT-TexHOMOTHIA B TPOSKTHPOBAHUH M ITPOU3BOICTBE.
4. http://www.solidworks.ru/ - CrnennanusupoBanubiii canT kommanuu SolidWorks Russia
5. http://www.cae-expert.ru — Pycckosi3pI4HbIH crienuaan3upoBaHHbiil callT komnanuu ANSYS
http://www.ru.ptc.com/product/mathcad - CrnermanusupoBansblii caiit komnanuu PTC — auctpu-
ontoTopa [10 MathCAD
6. https://www.lib.tpu.ru/html/irs-and-pdb - napopMaIOHHO-CIIPaBOYHBIE CHCTEMBI U TIpodeccro-
HanbHEIE 0a3bl JaHHbIX HTD.

JIumeH3MOHHOE TIpoTrpaMMHOe obectiedeHue (B COOTBETCTBHH ¢ IlepeuHeM JIMIIEH3HOHHOTO
nporpamMmHuoro odoecneyenuns TITY):
1. Maremaruueckuit maket Mathcad 15.
2. ITlaker 3D CAD mnpoektupoBanus SolidWorks v2018.
3. Document Foundation LibreOffice;
4. Zoom Zoom

7. Oco0Oble TPeOGOBaHUSI K MATEPUATbHO-TEXHUYECKOMY 00ecredeHUI0 T CIHIJIMHbI
B yuebHOM mporiecce UCmob3yeTcs cienyomiee J1abopaTopHoe 000pyI0BaHHUE JIJIsl TPAKTH-
YeCKUX U J1a00paTOPHBIX 3aHATHH:

Ne HaumeHoBanue CrenuaJbHBIX MMOMeEIIe- HaumeHoBanue 060py}103am/m
HHUH
1. | Ayauropus ans IpOBEACHUS 3D-mpuntep Prism Pro - 1 mir.;
y4eOHBIX 3aHATHIA BCEX THIIOB, 3D-ckanep VT ATOM - 1 it
KYpCOBOTO NPOEKTHUPOBAHHS, 3D-mpunrep Picaso 3D Designer - 1 mr.;
KOHCYNbTAIHH, TeKyIero kKoH- | KommrekT yaeOno# Mmebenn Ha 15 ocamo9IHbIX MECT;
TpoJIA ¥ mpoMexxyTouHol arte- | Llkad nms moxymeHToB - 3 1wT.;
cTaruu (KOMITBIOTEPHBIN KI1acc ITonka - 1 mmit.;



http://www.lib.tpu.ru/fulltext2/m/2013/m253.pdf
http://e.lanbook.com/books/element.php?pl1_id=40001
https://stud.lms.tpu.ru/course/view.php?id=2253
https://stud.lms.tpu.ru/course/view.php?id=2374
http://fsapr2000.ru/
http://www.solidworks.ru/
http://www.сae-expert.ru/
http://www.ru.ptc.com/product/mathcad

634034, TomMckas 00J1aCTh, T. Tenesuszop - 1 mrt.;
Towmck, Jleanna nmpocmekt, 30a, | IIpoekrop - 1 miT.;
105 [punTep - 1 wrT.;
Kowmnerorep - 18 mt.

2. | Ayautopus nns npoBeaenust | Jlocka aynuropHas HacTeHHas - 1 mr.;KomrekT y4ae6-
y4eOHBIX 3aHATHHA BCEX TH- HoM MeOenn Ha 168 mocagounbix MecT;IIpoekTop - 3 miT.;
110B, KypcoBoro npoexktupo- | Kommnsrotep - 90 wr.; [IpunTep - 2 mir.

BaHU, KOHCYJIbTALIUH, TEKY-
LIEr0 KOHTPOJIS U IPOMEXKY-
TOYHOM aTTecTaluu

634050, ToMckas 001aCTh, T.
Tomck, JIeHnHa nmpocmexT, 1.

30, 234

3. | Ayautopus ms npoBeaeHus | KomruiekT yueOHOM MeOenn Ha 12 ocagouHbIX MECT;
y4eOHBIX 3aHATHI BCEX TH- kad mast ogesxast - 1 mt.;
MoB, KypcoBoro npoektupo- | [Ipunrtep - 1 mrt.;

BaHMs, KOHCYJbTalui, TeKy- | Kommbrorep - 18 mr
LIET0 KOHTPOJISL U POMEXKY-

TOYHOM arTecTauuu (KOMIIb-

FOTE€pPHBIN KJIacc

634028, ToMmckas 001aCTh, T.
Tomck, Tumakosa ynuna, 12,

306

Pabouas nporpamma coctaBiieHa Ha ocHoBe OO1Iel XapakTepuCTUKU 00pa30BaTeIbHOM Mpo-
rpamMmebl o Hanpasienuto 15.04.01 MammHocTpoeHue, crenuanu3anus «MamuHbl U TEXHOJIOTHH
CBapouyHOTro npou3BojcTBa» (mprema 2019 r., ounas Gopma oOydeHus).

Pa3paborunk(un):
JloaxkHOCTH OUO
JloueHt CumankuH @énop ApkaapeBuy

IIporpamma omoOpena Ha 3acenanun OTtaeneHus OJEKTPOHHONW HWH)KeHepuu (IPOTOKONI OT
28.06.2019 . Ne19).

3aB. kadenpoit — pyKoBOUTEINb OTACIICHUS cf;'/:
Ha TpaBax Kadeapsl, o A,

K.T.H. i ~ | TL.®. bapanos/

IIOAITHNCH




