MuHHCTEPCTBO HAYKH M BBICLICTO o0pa3oBaHUs Poccuiickoii denepanun
HAIIMOHAJIbHbIN UCCIIENOBATEJIbCKNU
TOMCKUU I'OCYAAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)

OU3UKO-TEXHUYECKUH (PaKyIbTET

YTBEPXEHO:
Jexan
1O.H. Prokux

PaGouast mporpaMma quCIUTLTAHBI

KOMHL]OTepHOC MOACTUPOBAHHUE MPOLECCOB CO3TAHUA MATCPHAJIOB 10 AIIUTUBHBIM
TEXHOJOTUAM

110 HAalIpaBJICHUTO MOATOTOBKHU
15.03.03 I[IpukaagHasi MeXaHUKA

Hanpasnennocts (mpoduib) MOAroTOBKH:
KoMmnbroTepHblii MHHXKHHUPUHT KOHCTPYKIUI, 0MOMeXaHMYEeCKUX CHCTEM U MAaTepHuaJjioB

®dopma 00yueHus
Ounas

KBanmuduxarnms
HNuxeHep, MHKeHEP-PaA3paAdOTUUK

I'on mpuema
2024

COI'NTACOBAHO:
PykoBonurens OITIOII
B.A. Ckpunusik

E.C. Mapuenko

[Ipeacenarens YMK
B.A. Ckpunusik

Tomck — 2024



1. Hesb 1 n1aHupyeMble pe3yJbTAaThbl 0CBOCHHS IMCHHIJIHHbI

Lenbt0 OCBOCHMSI TUCIUIUIMHEI BIsICTCS (POPMUPOBAHUE CIICAYIOMIMX KOMIIETSHIUH:

OIIK-2 CriocoO¢eH BBISBIATh €CTECTBEHHOHAYYHYIO CYIIHOCTh TPOOJIEM, BO3HUKAIOIIUX B
XoZle TpOPEecCCHOHATBHON  NESATeIbHOCTH, TPHUBJIEKATh Ui WX  pemeHus  (usuko-
MaTeMaTHYECKUH armapar ¥ COBPEMEHHBIE KOMITBIOTEPHBIC TEXHOJIOTHH.

OIIK-3 CnocobeH ocymecTBIsATh NPOPECCHOHATBHYIO JEATEIBHOCTh C yYeTOM
SKOHOMHYECKUX, OSKOJOTUYECKUX, HHTEIUICKTYaIbHO-TIPABOBBIX, COLUMAIBHBIX W JIPYTUX
OTpaHMYEHUH Ha BCEX 3Tamax >KU3HEHHOTO IMKJIAa 00BEKTOB MPO(EeCcCHOHANBHOMN NesITeIbHOCTH
¥ TPOIIECCOB HA OCHOBE OLEHKHU MX 3(PPEKTUBHOCTH U pE3yIHTATOB.

OIIK-5 CrnocobeH y4uMTHIBaTb COBPEMEHHBIC TEHJIEHIMM PpA3BUTUS TEXHUKU U
TEXHOJIOTHI B CBOCH MpodhecCHOHATBHOM TSI TEIIbHOCTH.

OIIK-7 CnocobGeH HecTH OTBETCTBEHHOCTh 33 MPHUHATHE PEIICHHH MO YacTU WU BCEM
CJIO’)KHBIM BUJaM WH)XEHEPHOU JIeSITeITbHOCTH.

PesynbraTamu OCBOEGHHUS TUCLMIIIMHBI ABJISIOTCS CIEAYIOLINE NHANKATOPBI TOCTUKEHUS
KOMIIETCHLIUMN:

POOIIK-2.1 3Haer METOAMKY BBISBICHUS E€CTECTBEHHOHAYYHOW CYITHOCTH MpoOJeM,
BO3HHUKAIOIIKUX B X0JI¢ MPOPECCUOHATBHON JESITeIbHOCTH, U METOJIUKY HpPUBJICUCHHS (UZUKO-
MaTeMaTHYeCKOro anmnapaTa i COBPEMEHHbIE KOMITbIOTEPHBIX TEXHOJIOTHH JJIs MX PELIeHUs

POOIIK-2.2 YMmeer BBISBIATH €CTECTBEHHOHAYUYHYIO CYIIHOCTh MPOOJIEM, BOZHUKAIOLINX
B X0Je MNpo(ecCHOHAIBHOW MAEATEJbHOCTH M TPUBJIEKAaTh IS HUX pEUIeHUus (QU3UKO-
MaTeMaTUYECKUH anmnapar U COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOTUU

POOIIK-3.1 3HaeT npuHIHUIBI TIAHUPOBAHUS, Pa3pabOTKH TEKYIIUX M MEPCIICKTUBHBIX
IUTAaHOB Pa3BUTHS MPO(HECCHOHATLHON CephI

POOIIK-3.2 VYwmeer BwmIOMpaTh CpeACTBA W TEXHOJOTMH, B TOM YHCIE C Yy4YEeTOM
NOCJEACTBUM B TNPO(EcCHOHANBHON cdepe, OmpenensiTh NPUOPUTETHI NPodhecCHOHAIBHOM
NESITEIbHOCTH U CIIOCOOBI €€ COBEPIIEHCTBOBAHUS.

POOIIK-5.1 3naer MeToAMKY y4eTa COBPEMEHHBIX TEHIEHUMI pPa3BUTHS TEXHUKH U
TEXHOJIOTHI B CBOEH Npo(decCHOHaTBLHON ACATEIHHOCTH

POOIIK-5.2 VYmeer yuuThiBaThb COBPEMEHHBIE TEHACHLHUU Ppa3BUTHS TEXHUKU H
TEXHOJIOTHI B CBOEH NpodecCHOHaTbHON ACATEIHHOCTH

POOIIK-7.1 3naer omeHku 3((HEKTUBHOCTH PE3yJNbTAaTOB  MPOhecCHOHATBLHON
JEeSITEbHOCTH

POOIIK-7.2 VYmeer BbBIOMpaTh CpeICTBA M TEXHOJOTHMHM, B TOM YHCIE C Yy4YeTOM
NOCIEACTBUM HX MpUMEHEHHs B MNpo(ecCHOHAIBHOW cdepe, ONpelessiTs PUOPUTETHI
podeCCHOHATLHOM IeATEFHOCTH U CIIOCOOBI €€ COBEPIICHCTBOBAHUS

2. 3agayy ocBOEHUSA AUCIHUIIINHLI

— TONy4YeHHE 3HAHMKW O METOAAaX W CIoco0ax Co3laHUs OBICTPBIX MPOTOTHIIOB C
UCIIOJIb30BaHUEM TexHoyoruid 3D-meyaT M cHUCTEM aBTOMAaTU3MPOBAHHOIO IPOU3BOJICTBA
(CAIIP);

— TMOJy4YeHUuEe 3HaHUM o  TexHosorusax 3D-meyatu  meTogaMu  JIa3epHOM
crepeonurorpadguu (SLA - Stereolithography Laser Additive) m MonmenupoBaHHsS METOJIOM
nociorHoro HarasiaeHus (FDM - Fused Deposition Modeling);

— (opmupoBanue ymeHuil opraHuzauuu mnporecca 3D-MomenupoBaHHUS B CHUCTEMax
AaBTOMATHU3UPOBAHHOTO MMPOEKTHUPOBAHUS MPOU3BOICTBEHHBIX MTPOLIECCOB;

— (¢opmHpoBaHHE YMEHUH CTaBUTh 3aayd M TNPUMEHATH METOAbl pPEUICHHUs
TEOPETUUECKUX, MPUKIIATHBIX U SKCIIEPUMEHTANIbHBIX 33]1a4 HA OCHOBE a/1IUTUBHBIX TEXHOJIOTHIA
OBICTPOrO IPOTOTHUITMPOBAHUS;

— (¢opMupoBaHHE YMEHMH MPUMEHEHHUS aJJAUTUBHBIX TEXHOJOTHH  OBICTPOro
IPOTOTHUIIMPOBAHUS TP PEILICHUH KOHCTPYKTOPCKO-TEXHOJIOTUYECKHX 33124,



— IIOJTyY€HUE HAaBBIKOB PEIICHUsSI MPAKTUYECKUX 3a/1a4 MPOo(decCHOHATBHON NeSTEIIbHOCTH
C IPUMEHEHUEM AJIUTUBHBIX TEXHOJIOTHMA.

3. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON NMPOrpaMmbl

Jucuumimza otHocuTed K biioky 1 «/lucturuinael (Moynn).
JlucruniamHa OTHOCHTCS K 4YacTH 0Opa3oBaTelbHOM MpOTrpaMMbl, (HOpMHUPYyEeMOi
yYaCTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH, SABISIETCS 0053aTEIbHON I N3yUCHHS.

4. Cemectp(bl) ocBOeHHS M (popMa(bl) MPOMEKYTOUHON ATTECTAUNM O JUCHHUILIIIMHE

JIeBsThIi ceMecTp, 3a4eT

5. BxoaHble TpeOOBaHUS AJIS OCBOEHH S AU CUUIIMHBI

JUisi yCHemHoro OCBOCHUS AUCHUIUINHBI TPEOYIOTCSI KOMIIETEHIIUH, C(OPMHUPOBAHHBIE B
XO0JIe OCBOEHHsI 00pa30BaTEIbHBIX IPOrPaMM IPEIIECTBYIOLIETO YPOBHS 00pa30BaHHUs.

JUisi yCHemHOro OCBOGHHSI JUCHMIUIMHBI TpeOYIOTCS pe3ysibTaThl OOY4YeHHS IO
CJIEIYIOIIMM IUCHUIUIMHAM: MaTepranoBeleHue U TEXHOJIOTHS KOHCTPYKIIMOHHBIX MaTEpUAlOB,
BrruncnurenbHas MexaHMKa.

6. SI3bIK peasn3anuu

Pycckuit

7. O0LeM TUCHUIIIHHEI

OO01mas TpyA0eMKOCTh TUCHHUTUIHHBI COCTaBisIeT 3 3.¢., 108 uacoB, U3 KOTOPHIX:
-neknuu: 16 u.
-paKTUYECKUE 3aHATUA: 16 4.
B TOM YHCJIE TPAaKTHUYECKasi MOArOTOBKa: 16 4.
O0BeM caMoCTOSTENbHOM pabOTHI CTyIEHTA ONPEAEIICH YUCOHbBIM IIIIAHOM.

8. Conepxxanue IMCHUIIMHBI, CTPYKTYPUPOBAaHHOE 110 TeMaM

Jlekuuu.

Tewma 1. Kimaccudukamus METOI0B aJITUTUBHBIX TEXHOJIOTHIA.

ANIUTHBHBIE TEXHOJIOTMM W TPHUHIMIBI CO3/aHUS W3JEIWH IO JaHHBIM IHQPPOBOI
moaenu  (CAD-momenu)  METOIOM — MOCTOMHOTO — Jo0aBieHUs. TUOb  aqAUTHUBHBIX
TEXHOJOTHYECKHX MPOIECCOB M ceMb KaTeropuii 3D aiIuTUBHBIX TEXHOJIOTHI B COOTBETCTBHH C
npuHATeIME cTangaptaMmu ASTM: FDM — Fused Deposition Modeling — mMoaenupoBanue
meTonoMm mocnoiHoro HaraBieHus/FFF — Fused Filament Fabrication — mpou3BoacTBo
ciocobom HaraBineHus HuTei/MJS — Multiphase Jet Solidification — wHOrodaszHoe
oTBepkaeHue ctpyu; MJ — Material Jetting — pa3opsisruBanue matepuana; BJ — Binder Jetting —
paszoperuBanue cszymoomiero; SL — Sheet Lamination — coequHeHHe JIMCTOBBIX MaTEPHAIOB;
VP — Vat Photopolymerization— ¢otononumepu3zanus B Banne; PBF — Powder Bed Fusion —
pacruiaBiieHHe MaTepualia B CJI0€ WM MocieoBaTelIbHOe (POPMUPOBAHUE PACIIIIABICHHBIX CI0EB
nopoukoBbix Marepuaios; DED — Directed energy deposition — noJaBeieHUE SHEPTHUA B MECTO
IUTaBJIEHUS MaTepuaa.

Tema 2. Texnonorus azepHoit crepeonurorpadun (Stereolithography) SLA.

OcHOBBI M OCOOCHHOCTH  TEXHOJIOTMM  JIa3epHOM  cTtepeonurorpapuu  SLA
(Stereolithography). Hcmonb3yemble Marepuaiabl W TpeOoBaHWA K HUM. l[IpemmymiectBa u
HenoctaTku TexHojoruu SLA. [IpuMeHeHrne B MeIUIIMHE U TEXHHKE.



Tema 3. TexHomorusi MOJAETMPOBAHUS METOJIOM mocioitHoro HarutaBienuss FDM (Fused
Deposition Modeling).

®uU3NYECKNE OCHOBBI TEXHOJOTHN TPEXMEPHOTO MOJICIIUPOBAHUS U TPEXMEPHOU MeYaTH.
Buner 3D-monenupoBanus. Cpenasl co3maHus TpeXMEpHbBIX Mozeneil. OCHOBBI U OCOOCHHOCTH
texnosiorun FDM (Fused Deposition Modeling). Ucnons3yemble Matepuanbl U TpeOOBaHUS K
HuM. [IpenmyiecrBa u Henocratku TexHosnorud FDM. IIpumenenue B MeIULIIMHE U B TEXHUKE.

Tema 4. Texnomorusi ceneKTHBHOTO jasepHoro IuiaBieHuss SLM (Selective Laser
Melting). TexHomorus cenekTUBHOTO JazepHoro cuHTe3a SLS (Selective Laser Sintering).

OcHoBbl 1 0ocobenHocTu TexHonoruu SLM. Hcnonb3yemble MaTepuansl U TpeOOBaHUS K
HuM. [IpenmymiectBa m Hemoctatku TexHoJorHH SLM. OCHOBBI M OCOOEHHOCTH TEXHOJIOTHUHU
SLS. Hcnonp3dyemble MaTepuanbl u TpeOoBaHMs K HUM. [IpenMyIinecTBa M HEIOCTAaTKH
texHonoruu SLS. [IlpumeHnenne B MEIUIIMHE U TEXHUKE.

Tewma 5. [Iporpammuoe obecrieuenue it 3D MoaenpoBaHUsI MAaTEPUATIOB.

Ocob6ennoctu 3D monenupoBanus marepuanoB. Co3nganue mudpoBoil MOAETH U3IEHA.
Oxcropt 3D momenmu B dopmar STL. Umxenepnsiii anamm3 (CAE) 3D momenu wusgenws,
HOI[FOTOBJIGHHOﬁ AJI1 CUHTC3UPOBAHUA C MMOMOIIBIO aAJUTUBHBIX TEXHOJOTHH. MO,Z[I/I(bI/IKaL[I/IH
3D moaenu u STL monenu ¢ yuetom pe3ynbraroB CAE ananu3a.

Tema 6. IlporpammHOe oOecrieueHue UIsi TOATOTOBKM Moxened mis 3D mewarw.
[IporpammHoOe obecrieueHre Al TOArOTOBKU Mojienel, mousaTHe ciaiicep. 'enepanus G-xona.
Hacrtpoiiku mapamerpoB mneudatu. Co3maHue M3Aenus MyTEM MOCIOWHOTO CHHTE3a MaTrepuana.
OununiHas o0paboTka oobekra. [lomupoBka, mumdoBka 00bEKTA.

[InaH nIpaKkTUYECKUX 3aHATHUM.

3anarus no temaM 1-4. OnpenesneHre MapoK PacXoIHbIX MaTEPUAIOB JJIsl POU3BOJICTBA
uznenuii merogamu SLA, FDM, SLM, SLS. Omnpenenenue TpeOyeMbIX MapaMeTpoOB PeKUMOB U
(U3UKO-MEXaHMYECKUX CBOMCTB MaTepuasioB /utst 3D meuatu.

3amsatust mo Teme 5. Pazpaborka oOecreumBaromieil TpeOyeMble MEXaHUYECKHE
XapaKTePUCTUKHU Je(POPMUPYEMOCTH U MPOYHOCTH IupoBOoi Mozenu aetaiu ais 3D neuatu u3
IUTACTHKA aKpUIOHUTPHI-OyTaguen-crupoia (ABS).

3anarue no teme 6. ['enepanus G-kona, HacTpoiika mapameTpoB neyatu. [IpakTuyeckas
3D neuats MozenbHOTO U3enud. OuHuIIHAS 00pabOTKa HAllEYaTaHHOTO M3ACIIHSL.

9. Tekymuii KOHTPOJIb MO TUCUMUIJIMHE

Texymuil KOHTpOJIb IO AWCLUUIUIMHE IMPOBOJUTCS IIyTEM KOHTPOJIS IOCEIAEMOCTH,
MPOBEJCHUS KOHTPOJIBHBIX PabOT, TECTUPOBAHMS MO JIEKIIMOHHOMY MaTepHally, KOHTPOJS 3a
BBITIOJIHEHUEM HMHIUBHIYaIbHBIX 33JaHUil. Pe3ynbTaThl TEKyIIero KOHTpOJs (pUKCHPYIOTCS B
(dbopMe KOHTPOJIBHOM TOUKH HE MEHEE OJIHOTO pasa B CEMECTP.

OneHouHble MaTepuaiabl TEKYLIETO KOHTpOJd pa3MeunieHsl Ha caite TI'Y B pasgene
«udopmarnus 06 oOpa3oBaTenbHON Mporpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. ITopsiaok npoBeieHUs] U KPUTEPHUH OLCHUBAHUSA NIPOMEKYTOYHOM aTTecTallnu

3auer B JEBATOM CEMECTpE IPOBOAUTCS B YCTHOW (opMe IO SK3aMEHAI[MOHHBIM
OmsieramM. DK3aMEHAIIMOHHBINA OMJIET COCTOUT U3 JABYX YacTel (TEOPETUUECKOM U MPAKTUYECKOM ).
[IponokuTenbHOCTH 3auera 1 yac.

O1lcHOYHBIC MaTEpUaNbl Ui MPOBEICHHS MPOMEXKYTOUHOW aTTECTAIMU Pa3MELICHBI Ha
cahte TI'Y B pasmene «Mudopmanus o0  oOpa3oBaTeNbHOM  TporpamMme» -
https://www.tsu.ru/sveden/education/eduop/.



11. YyeOHO-MeTOAMYECKOE 00€ecIIeUeHHue

a) DJEKTPOHHBIM y4eOHBIN Kypc MO JUCHUIUIMHE B 3JIEKTPOHHOM YHUBepcuTere «iDO» -
https://Ims.tsu.ru/course/view.php?id=37581

0) OrieHOYHBIE MaTepHallbl TEKYIIEro KOHTPOJIS M MPOMEXKYTOYHOW aTTecTalu IIo
JTHMCITUTLINHE.

B) [1man mpakTUYeCKUX 3aHITHI MO TUCHUILIUHE.

1) Metoaudeckue yka3aHus 10 OpraHU3allid CaMOCTOSITEIbHOW pabOTHI CTYICHTOB.

12. Ilepevyenn y4yeOHOM JauTEepaTypsl U pecypcos cetu UHTEepHeT

a) OCHOBHas JUTEpaTypa:

1. Kanumes, Makcum BukrtopoBuu. K19 Benenue B agautuBHblie TexHonoruu. T. 1.
0O0630p ocHOBHBIX TexHOJIOTHI 3D-nevaru : yueOnuk / M.B. Kanumes, JI.M. YiaseB. — Mocksa :
Wznmarensckuii JJom HUTY «MHUCuCy, 2023. — 352 c.

2. BaneroB B. A. AjmuTuBHBIE TEXHOJIOTHU (COCTOSSHHUE W  TEPCHEKTHUBHI).
Yyebnoe nmocobue. — CII6.: Yausepcuter U'TMO, 2015.— 63c.

3. I'puropestai; A. I'. JIazepHbIe aAIUTUBHBIC TEXHOJOTHHA B MAITMHOCTPOSHUHU: y4eOHOE
nocobue / A. T'. I'puropssuu, W. H. Illuranos, A. U. Muciopos, P. C. TpeTbsikoB ; mox pen. A.
I'. I'puropssinua. - Mocksa : MI'TY um. baymana, 2018. - 280 c. - ISBN 978-5-7038-4976-7.

4. CoroB A. B. MozenupoBaHue npoLeccoB aIUTUBHOIO IPOM3BOJICTBA C IPUMEHEHUEM
MKD: meronunueckue ykazanusi / A. B. CoroB, A. B. Aranosuues, B. I'. Cmenos. — Camapa:
N3n-Bo Camap. yH-Ta, 2017. - 42 c.

5. llIkypo, A.E. Texnomorun u Marepuansl 3D-meuatn [DaeKTpoHHBIA pecypc]: yueo.
nocobue / A.E. llIkypo, I1.C. Kpuonoros. — ExarepunOypr: Ypain. roc. 1ecotexs. yu-t, 2017. —
1 anektpon. ont. auck (CD-ROM). — Mus. cucremnsie TpeboBanust: IBM IntelCeleron 1,3 I'T';
Microsoft Windows XP SP3; Bugneocucrema Intel HD Graphics; auckoBoj, Mblmb. — 3ari. ¢
JKpaHa.

0) JOTMONHUTEIbHAS TUTEPATYpA:

Kymuk, B.M. AnnuTuBHBIE TEXHOJOTHMH B MPOU3BOACTBE H3ACIHN aBHAIMOHHOW U
paKeTHO-KOCMHUYECKOi TexHHKH: yuyeOHoe nocodue / B.M. Kynuk, A.C. Hunos; banr. roc. TexH.
yH-T. — CII6., 2018. — 160 c.

Munykos, H. Il. MnmxenepHas u kommbioTepHas rpaduxa. Texnomoruu 3D-meuartn,
CKaHMPOBAaHMS W MOJEIUPOBAHUS JAeTalield cloxHOW (opmel: yueOHoe mocoome / H. II.
Munykos, M. A. Jlursunos. — CI16.: BIITD CIIGI YIIT/, 2022. — 80 c.

— AJAUTUBHBIE TEXHOJOTHM: mnepcnekTuBbl 3D medatn B npombinuieHHOCTH. URL:
https://up-pro.ru/library/innovations/niokr/additive-3d/ ([lata o6pamenns 08.03.2025 r.).

Jlanun B.JI. AnauTUBHBIE TEXHOJIOTHH WHHOBAIIMOHHOTO TTPOU3BOACTBA. JIJabopaTopHbIi
npaktukyM. [Tocobue. B.JI. Jlanun, 1.B. Camyiinos. -Munck: BI'VU3. 2021.- 76 c.

B) pecypchl cetu HTEpHET:
Oo6mepoccuiickass Cerp Koncymprant Ilmoc CnpaBouHas TmpaBoBas CHCTEMA.
http://www.consultant.ru

13. Ilepeyenb HHGPOPMANMOHHBIX TEXHOJIOTHH

a) TUIICH3MOHHOE ¥ CBOOOTHO PacIpOCTPaHsIEMOEe IPOTrPaMMHOE O0ecTieueHue:

— Microsoft Office Standart 2013 Russian: maker mporpamm. BxirouaeT MpHIIOXKEHUS:
MS Oftfice Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

Kowmmac 3D, WB ANSYS 2021

— myOnuyHO nocTynHbIe o0navyHbie TexHosorun (Google Docs, SIHaexkc AucK U T.11.).

0) nH(hOpPMAIIMOHHBIE CIIPABOYHBIE CHUCTEMBI:


https://lms.tsu.ru/course/view.php?id=37581
https://up-pro.ru/library/innovations/niokr/additive-3d/
http://www.consultant.ru/

— DIEeKTPOHHBIN KaTajor Hayunoit OnoOIIMoTEKH Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DneKkTpoHHAas OoubIMoTeKa (pemtozutopwuii) Ty —
http://vital.lib.tsu.ru/vital/access/manager/Index

— OBbC Jlansb — http://e.lanbook.com/
. Tpodumor, A. B. KommbioTepHble TEXHOJOTMH B MAIIMHOCTPOCHUH. AJJTUTHBHBIC
TexHoJIoTHH : yueOHoe nocooue / A. B. Tpodhumos. — Cankrt-IlerepOypr : CIIOIJITY, 2019. —
72 c¢. — ISBN 978-5-9239-1114-5. — Tekcr: saekTpoHHbIi // JlaHb : 3JIEKTPOHHO-
ouOmmoteuynas cucrtema. — URL: https://e.lanbook.com/book/120060 (maTa oOpareHus:
14.05.2024). — Pexxum noctyna: AJis aBTOPU3. MOJIb30BaTENCH.
o I'opyHoB, A. Y. OcHOBBI aITUTHBHOTO IPOM3BOJICTBA : Y4eOHO-MeToAn4Yeckoe mocoodue /
A. U. T'opynos, A. P. T'aiicuna, A. X. 'mnemytaunos. — Kazans : KHUTY-KAUH, 2019. — 16
c. — ISBN 978-5-7570-2361 -1. — Tekcrt : aneKkTpoHHbIH // JIaHb : 31eKTpOHHO-OMOIHOTeYHAs
cucreMa. — URL: https://e.lanbook.com/book/144009 (nmata oOpamenus: 14.05.2024). —
Pexxum noctyna: 1 aBTOpU3. I0JIb30BATENICH.

— OBC KoncynbsranT ctynenrta — http://www.studentlibrary.ru/

- OBC CrannaptoB - https://kodeks.ru/

- [ToctoOpaboTka HameuaTaHHbIX W3aenuid: https://3dtoday.ru/wiki/processing models

— O6pazoBatenpHas miaardopma FOpaiit — https://urait.ru/

— 3bC ZNANIUM.com — https://znanium.com/

— 3BC IPRbooks — http://www.iprbookshop.ru/

B) ipodecCUOHANbHBIC 0a3bl JAHHBIX (NPU HATUYUL):
— Yuauepcurerckas nHbopmanronnas cuctema POCCHS — https://uisrussia.msu.ru/

14. MaTepnanbHO-TeXHH4YECKOe o0ecrevyeHne

AynuTopuu AJ1s IpOBeIeHHS 3aHATUH JIEKIIHOHHOTO THIIA.

Ayautopun Uil TPOBEACHMS 3aHATHIL CEMMHApPCKOTO THUIMA, WHIUBUAYAIbHBIX H
IPYNIOBBIX KOHCYJIBTALUHN, TEKYILEr0 KOHTPOJISL U IPOMEXYTOUYHON aTTeCTALUU.

[TomerieHust U1 CaMOCTOSITENILHONW pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHUKOW U
JOCTYNIOM K ceTu VIHTepHeT, B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTeIbHYIO0 CpeLy U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

JlabopaTopumn, 000py0BaHHBIE PaOOYUMH MECTAMHU C KOMIIBIOTEPOM, C YCTAaHOBJICHHBIM
nporpaMMHbeIM obecriedenueM g 3D monenuposanus, [10 sliser (Creality Print u np.), 3D
IPUHTEPOM.

15. Undopmanus o paspadorunkax

Ckpunnasik Bnagumup BrnagumupoBuu, kana. ¢us.-maT. Hayk, Kadeapa MeXaHUKH
nehopmupyemoro tBepaoro Tena T, noreHT


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://kodeks.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/
https://uisrussia.msu.ru/
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