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1. leab ¥ nIaHUPYeMble Pe3yJIbTAThl 0CBOCHHUS THCHMIIJIMHBI

[lenbio 0ocBOEHUS AUCHUILINHBI SBISETCS POPMUPOBAHUE CIEAYIOIIUX KOMITETEHIIUI:

OIIK-3 Cnocoben mpuoOperaTh W UCIHOJIb30BaTh HOBBIC 3HAHUS B CBOEH MpPEIMETHON
o0nacTu Ha OCHOBE HMH(OPMALMOHHBIX CHUCTEM U TEXHOJOTHM, MpeasiaraTb HOBbIE UIEH U
MOAXO/bI K PEHICHUIO MHKEHEPHBIX 3a]1a4.

[TIK-2 CriocoGHOCTh K MOCTPOSHUIO MAaTEMATHUYECKUX MOJENICH 0OBEKTOB MCCIICIOBAHMS
¥ BBIOOpPY YHCIICHHOTO METOJIa UX MOJCIUPOBAHMS, pa3paboTKke HOBOTO MM BBIOOPY TOTOBOTO
aIropuTMa pelIeHHs 3a1a4u.

PesynbraramMu OCBOEHUSI AUCIHUIUIMHBI SBISIIOTCS CIAEAYIOIIME WHIUKATOPBI JOCTHXKECHHS
KOMIIETECHIINH:

NOIIK 3.2 Ilpemaraetr HOBblE MAEM U MOAXOABl K PELICHUI0 MH)KEHEPHBIX 3a1ad C
UCIOJIb30BaHUEM MH(POPMAITHOHHBIX CUCTEM U TEXHOJIOT U

UIIK 2.1 CrnocobHOCTh K TOCTPOCHUIO MaTeMaTHYECKHUX Moelel 00beKTOB
UCCJIEIOBaHMSI U BBIOOPY UYHMCIEHHOIO METOJa MX MOJCIUPOBAHMS, Pa3pabOTKe HOBOTO WIIU
BbIOOpP FOTOBOr'O AJITOPUTMA PELIEHUS 3a7aun

HIIK 2.2 OnpenensieT BEIXOAHBIC TapaMeTphbl U GYHKIIUK pa3pabaTbiBaeMOi ONTHYECKOM
CUCTEMBI CBSA3M, KOTOpbIE JOJDKHBI OBITH ONpEAENIEHbl B pE3yJbTaTe MOJCIUPOBAHMS €ro
(GYHKIIMOHUPOBAHUS HA OCHOBE (PM3MUYECKUX MPOLIECCOB U SIBICHUN

NIIK 2.3 IIpoBoAUT KOMIBIOTEPHOE MOJEIUPOBAHUE (YHKIMOHUPOBAHMS ONTHKO-
3JIEKTPOHHBIX MPUOOPOB Ha OCHOBE (PM3MUECKUX MPOILIECCOB U SIBICHUN

2. 33}13‘11/1 OCBOCHUA TUCHHUIIIIMHBI

— OcCBOUTH OCHOBHBIE NIPUHLUIIBI IOCTPOEHUS MMAPAMETPUUYECKUX TPEXMEPHBIX MOJIEei
JIeTajel KOpIyCOB SJEKTPOHHBIX NPHUOOPOB C y4YE€TOM TEXHOJOTMU HM3TOTOBIICHUS WX Ha
pas3inuHbIX ycTponicTBax u UIIY.

— HayuuTbcss nDpoOeKTHpOBATH M M3rOTaBIMBATH JETadd KOPIYCOB AJIEKTPOHHBIX
npuOOpPOB ¢ yueTOM 0COOEHHOCTEN aJINTUBHBIX TEXHOJIOTUI MIPOU3BOJCTBA U (pe3epoBaHUs HA
crankax c¢ YITVY.

3. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JucuuninuHa otHocuTes K broky 1 «Jlucuuminael (Moysnn)».

JlucuuIuinHa OTHOCUTCA K 4acTh oOpa3oBaTelbHOW Mporpammsl, (opMmupyemoit
y4acTHUKaMU 00pa30BaTeNbHbIX OTHOIICHUH, SIBISIETCS 00s13aTENIbHOM 17151 U3yYEeHUSI.

4. Cemectp(bl) ocBOeHHs M opMa(bl) IPOMEKYTOUHOH ATTECTALUM 110 JUCHUIIIMHE

Tpernii cemecTp, 3a4€T C OLICHKON

5. Bxoanble TpeGoBaHus 1)1 OCBOEHUSI TN CHUIIIMHBI

JIJis yCTIenTHOro OCBOCHUS JUCIUILTMHBI TPEOYIOTCS KOMITETEHITNH, c(hOpMHUpPOBaHHBIC B
X0JIe OCBOEHUS 00Pa30BaTEIbHBIX MPOTPaMM MPEAIISCTBYIOIIETO YPOBHS 00pa3oBaHUsI.

6. SI3bIK peau3anun

Pycckuit

7. O0beM TNCUMILIUHBI

OO61mast Tpy10€MKOCTh TUCIUIUTHHBI COCTaBISIET 6 3.€., 216 4acoB, U3 KOTOPBIX:
-JeKIuH: 8 4.
-nabopaTtopHsle: 28 4.
B TOM YHCJIE TTpaKTUUecKas moaroroska: 0 4.
O06beM caMOCTOSATENbHOM pabOThI CTYIEHTA OIpeieNieH YIeOHBIM IJIaHOM.



8. Conep:xkaHue TMCHUILIMHBI, CTPYKTYPUPOBAHHOE MO0 TeMaM

Tema 1. BBoaHoe 3ansitue.

Texnuka Oe3zomacHoctu mpu padore ¢ 3D mpunTepamu, (Qpe3epHBIMH U JIa3ePHBIMH
craukamu ¢ UYITY. CpaBHeHue TEXHOJIOTMH MPOU3BOJCTBA jAeTaied metoaom 3D meuarw,
na3epHor pe3ku u ¢ppe3epoBku Ha crankax ¢ UITY. O630p pazmuunbix CAD/CAM cucrem u
pPOrpaMMHOro oOecredeHuss HeoOXOAUMOro JIJIsl MPOBEACHHS MOJHOTO IMKIA pa3paboTKu U
W3TOTOBJIEHUSI IPOTOTHUIIOB JIETAled KOPILYCOB 3JIEKTPOHHBIX MPUOOPOB. YHpapisiouias
nporpamma.

Tema 2. Ocodennoctu Texnojorun FDM (Fusing Deposition Modeling) 3D neuartu.

O6mee ycrpoiicteo 3D FDM mnpuntepa. OrpannyeHusi HakiaapiBaeMble Ha 3D Mozenb
JeTanu, paspabaTbiBaeMylo 0] H3roTtoBieHue meronoMm 3D mewarm va FDM mpunTepe.
CpaBHEHHE CBOICTB PA3IMYHbIX TUIIOB IUIACTHKA, UCIIOIb3yeMOro A 3D nevaTu.

Tema 3. Oco0eHHOCTH TEeXHOJIOTMM M3IOTOBJIEHHMS JeTajlell MeTOAaMM Jia3epHoil
pe3Kku/rpaBupoOBKHU U pe3epoBkM Ha ctankax ¢ UITY.

OOmiee ycTpolicTBO M 0a30BbIE Y3JIbI Ja3epHBIX M (pe3epHbIX crankoB ¢ YIIY, ux
OCHOBHBIE XapakTepucTHUku. OrpaHuueHuss HakiaabiBaeMble Ha 3D Mopens neranu,
pa3zpabaTbIBacMyl0 I0J] M3TOTOBJICHWE TpH momomu ¢pe3epoBku Ha ctanke ¢ UIIY. Turms
MaTepuaioB oOpabaTeiBaeMbIX Ha cTaHkax ¢ UITY, pexxumMbl 06paboTKH.

Tema 4. MHWcnoabzoBanue APl u s3pikoB mnporpammupoBanuss mnpu 3D
MoOJeJIMPOBaHNHM eTajieil B pasanynbix CAD cucremax.

Kak u 3auem nmpuMeHsATh IporpaMMupoBaHue Ipu paspadorke 3D moneneil neraneil B
CAD cucremax. Bosmoxnoctu APl CAD cucrem. Ilpumep pa3paboTku mnpocTeifmiei
IIPOrpaMMBbI JUIsl CO3[JaHUS TBEPAOTEIbHON MOIEIH.

JlaGopaTopHbIie pabOThI:

Tema 1. PaspaGorka cucreMbl XpaHEHHMsI PaJAUO3IEeKTPOHHBIX KOMIIOHEHTOB €
y4eToM MCHOJIb30BAaHHSI TeXHoJioruu u3rorosjeHuss — FDM 3D meuatn (Fusing
Deposition Modeling).

Tema 2. Pazpa0oTka CTPYKTYPHOIO 3JieMeHTa 0€33X0B0H Kamephbl.

Tema 3. PaspaGorka cucreMbl XpaHEHHMs] PaJAUO3IEeKTPOHHBIX KOMIIOHEHTOB €
Y4€TOM HCHOJB30BAHHS TEXHOJIOTMH W3rOoTOBJeHUs: — (pesepoBanme Ha 3-X
KOOpPAMHATHOM cTaHke ¢ YIIY.

Tema 4. PaspaGorka cucTeMbl XpPaHEGHHMSl PaJAHOIEKTPOHHBIX KOMIIOHEHTOB €
y4eTOM MCHOJIb30BAHUS TEXHOJOTMH H3rOTOBJICHUSI — Jia3epHasi pe3Ka JIMCTOBOIO
MarepuaJa.

Tema 5. PazpaGorka M co31aHMe NMeYaTHON IUIATHI OJHOKACKAIHOIO YCHJIUTEJS
MeTO00M MaCKHPOBaHHs HA JIa3ePHOM IpaBepe.

Tema 6. PepepcuBHblii uHkeHUpHUHT. Co31aHHe NMapaMeTpUYecKOil MoJeaH IO ee
NOJIMIOHAJILHOM CeTKe, MOJTy4eHHOH npo nomomu 3D ckaHupOBaHMUSA.

Tema 7. Pazpa6oTka Kopinyca nopTaTUBHOIO 3JIeKTPOHHOI0 MpUdopa cocTosinero u3
MOHTAKHOM IJIATHI, 3JICMEHTOB NHUTAHUN, HHIMKAIMA ¥ OPraHOB yNpaBJieHUus! (KHOIKH,
PYYKH U NP.) C Y4eTOM HMCIOJIb30BAHUS TEXHOJIOTUII M3rOTOBJIEHHMS — Jla3epHasl pe3Ka u
(ppe3epoBka Ha Tpex oceBoM cTranke ¢ UIIY.

Tema 8. Co3naHue yepTexka AeTajlM MO ee NMapaMeTpU4ecKoll MoJejJM B cucTeMe
aBTOMATH3HPOBAHHOIO NMPOCKTUPOBAHHUS.

Tema 9. Pazpaborka um u3rorosjeHne Ha ¢pesepHom cranke ¢ UIIY dopmbr pias
OTJIMBKH IBYXKOMIIOHEHTHOT'0 ’KHAKOI0 KOMIIayH/a.

Tema 10. PazpaboTka kopmyca mopTaTUBHOIO 3JIEKTPOHHOIO NMPUOOpPa COCTOALIEr0
W3 MOHTAKHOM IJIATHI, 3JIEMEHTOB IUTAHUS, HHIMKAIMM U OPTaHOB YIIPaBJeHNs (KHOINKH,
PYYKH H Ip.) ¢ y4€TOM MCIIO0JIb30BAHUA TEXHOJIOruM u3rorosjieHuss — FDM 3D neuarn.



9. Tekymmii KOHTPOJIb O TUCHHUIINHE

Tekymmii KOHTPOJb MO TUCHHIDIMHE MPOBOJUTCS IYTEM KOHTPOJIS MOCEIIaeMOCTH,
MPOBEJICHUST YCTHBIX OIMPOCOB MO MaTepuanaM JEKIUH, MPOBEPKU OTYETOB IO BHITIOJHECHHBIM
1abopaTopHBIM paboTaMm U (GUKCUpPYeTCsi B POpPME KOHTPOJIBHOW TOYKH HE MEHEE OJTHOTO pa3a B
cemectp. CamocrosiTenbHast paboTa CTyJJ€HTOB COCTOUT B U3YUEHHH TEOPETHYECKOTO MaTeprasa
1 0(OPMJICHHUIO OTYETOB TI0 JJAOOPAaTOPHBIM paboTaMm.

OueHouHble MaTepuaiabl TEKYIIETO KOHTPOJs pa3MmelieHbl Ha caiite TI'Y B pasuene
«Hudopmarmst 06 06pazoBaTenpHOM IporpamMmme» - https://www.tsu.ru/sveden/education/eduop/.

10. HOpﬂ)IOK MMPOBECACHUSA U KPUTECPUU OLICHUBAHUSA I[pOMe)KyTO‘lHOﬁ arrecranmuun

3a4eT C OICHKON B TPEThEM CEMECTPE MPOBOJUTCS B YCTHOH (popmMe METOZ0M ormpoca 1o
MaTepuaiaMm, MPEIOCTaBICHHBIX B TCUEHUU CEMECTpa OTYETOB IO JIA0OpAaTOPHBIM padoTam.
[IponoikuTenbHOCTH 3auera 1 yac.

OHGHO‘IHBIG MaT€pualibl JJIs IIPOBCACHUA HpOMe)I(YTOqHOﬁ arTeéCTaluu pasMEIICHbBI Ha
caiite TI'Y B pasmene «MHdpopmanmss 00  oOpa3oBarenbHOM  mporpaMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00€ecIIeueHue

a) DNEeKTPOHHBIN y4eOHBIH Kypc MO JUCIHHUILUIUHE B JJIEKTPOHHOM YHHBEPCUTETE
«Moodle».

0) OnieHOYHBIE MaTepHalibl TEKYHIEro KOHTPOJS M MPOMEKYTOYHOW aTTECTAllUU IO
JUCIIUILINHE.

12. llepeuyenn y4eGHOIi 1uTEpaTypHhI U pecypcoB cetn UHTepHeT

a) OCHOBHas JUTEparypa:

— KOMITAC-3D: co3nanue moxenedd m 3D-neuats / Hukono B.B. .- CIIG.: ITutep,
2020.- 208 c.: u.

— 3D-nevars ¢ nyns / 'opskos JI.E., B.A. Xoamoropos.- CII6.: BXB-IlerepGypr, 2020.-
256 c.: nn.

— Yuumesa pabotate Ha QpesepHoMm ctanke ¢ UIIY / I'me6o W.T.: ExarepunOypr:
YIITY, 2015. - 115 c.

0) pecypcsl cetn MuTepHer:

— OTKPBITBIC OHHaﬁH-KprLI

— DIEKTPOHHBIN  pecypc FreeCAD Python  API https://freecad-python-
stubs.readthedocs.io/en/latest/

— DNEeKTPOHHBIN pecypc 3D-mevath JUISt BCEX u KaXJ0ro
https://mooc.tsu.ru/ru/?courses=3d
— DNEKTPOHHBIN pecypc Tabnuia PEKUMOB 00paboTKu JIPEBECUHBI

https://www.topincity.ru/WWood%?20parameters.htm

— OnexkTpoHHBIM pecypc bonbmoi Buaeokypc “llmanera UYIIY" B dopmare 4K
https://www.youtube.com/watch?v=XvN8-
LsHZIQ&list=PL5DHpeYfcnk0Xo_elh8GFNHRcmOrSAULT

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOT U

a) JIMIIEH3NOHHOE U CBOOOTHO PACTIPOCTPAHIEMOE MPOTPaMMHOE 00ECTICUCHHE:
— Ubuntu Desktop;

— FreeCAD

— LibreOffice.



0) nH(MOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBI:

— DIEeKTPOHHBIN KaTajor Hayunoii OuOIMoTEKN Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DieKTpoHHAas OubIMoTeKa (periozuTopuin) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— 9BC Koncynbrant cryaenra — http://www.studentlibrary.ru/
— 9BC ZNANIUM.com - https://znanium.com/
— 9BC IPRbooks — http://mww.iprbookshop.ru/

14. MaTepuaJbHO-TeXHHYECKOE 00ecneueHue

AynuTopuu Ui IPOBEICHUS 3aHATUHN JIEKLIMOHHOI'O TUIIA.

Aynuropun JUid TNIPOBENEHUS 3aHATHM CEMUHApCKOrOo THIIA, WHAMBHIYAIBHBIX U
IPYIIIOBBIX KOHCYJIbTALM, TEKYIIETO KOHTPOJISA U IIPOMEKYTOUYHOHN aTTECTALUH.

ITomemienus Uil cCaMOCTOSITENILHONW pabOThI, OCHAILEHHbIE KOMIIBIOTEPHON TEXHUKOH U
JOCTYNIOM K cetu MHTepHeT, B 3JIEKTPOHHYIO HWH(POPMAIOHHO-00pa30BaTeIbHYIO Cpeay U K
UH(GOPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Uudopmanusi o pazpadboTunkax

J3snyx CranucnaB MuxailioBud, KaHIUAAT (PU3UKO-MATEMATHIECKUX HAyK, TOMCKHIA
rOCYapCTBEHHBIN YHUBEPCUTET, JOLIEHT
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