MuHucTepcTBO HayKH U BhICIIEro oOpa3oBanus Poccuiickoil Ddexepaunn
HAIIMOHAJIbHBIN NCCJIENOBATEJIbCKHN
TOMCKUU I'OCYAAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)

DUBHKO-TEXHUYECKUHA PaKyITbTET

YTBEPXEHO:
Jexan
IO.H. Prokux

Paboyas mporpamma AMCHUTUTMHEI
MartepuasoBe/ieHHe U TeXHOJOTHS MATEPHAJIOB
110 HAalIpaBJICHUIO MOATOTOBKHU
15.04.06 MexaTpoHuka 1 po0OTOTEXHUKA

Hanpasnennocts (mpoduib) MOArOTOBKH:
MopaenupoBanue poOOTOTEXHUYECKUX CUCTEM

®dopma 00yueHus
Ounas

KBanmuduxarnms
Maructp

I'on mpuema
2025

COI'JTACOBAHO:
PykoBonurens OITIOII
E.N. bopzenko

[Ipencenarens YMK
B.A. Cxpunssk

Tomck — 2025



1. Hesb 1 n1aHupyeMble pe3yJbTAaThbl 0CBOCHHS IMCHHIJIHHbI

HGHBIO OCBOCHUA JUCHUIIJIMHBI ABJIACTCSA q)OpMI/IpOBaHI/Ie ($1(571474:0)11170,€ KOMHGTGHHHﬁI
OIIK-10 Cnocoben  paspabaThiBaThb  METOAMKHA  KOHTPOJA W  OOECTeUCHHs
MIPOU3BOJICTBEHHON U IKOJIIOTUYECKOM 0€30MaCHOCTH Ha pabovmX MECTax.

PesynpTaTamMy 0CBOEHUS IUCLUIUIMHBI SBISIOTCS CIEIYIOIINE WHANKATOPBI JOCTHXKEHHUS
KOMIIETECHIINH:

NOIIK 10.1 3naTh MeTOIbl MPOTHO3UPOBAHUS YPE3BBIUANHBIX CHUTyallUid U pa3pabOTKu
MoJiele UuX MOCHEACTBHM, NPUHIUIBI pPALUOHAIBHOTO U 0€30MacHOr0 HCHOJIb30BaHUS
IPUPOHBIX PECYpPCOB, JHEPTUU U MAaTEPHATIOB, TEXHUKY 0€30M1aCHOCTH Ha pab0YMX MecTax

HNOIIK 10.2 VYwmerp pa3pabarbiBaTh METOJUKH KOHTPOJS W  OOCCIICUYCHHS
IPOM3BOJICTBEHHOM U HKOJIOTHUECKOM O€30MacHOCTH Ha pabovnuX MecTax

2. 3agayy ocBOEHUSA AUCIHUIIINHLI

— CdopmupoBath y CTYICHTOB COBPEMEHHBIE NPEICTABICHUA O CTPYKTYpeE,
TEOPETUYECKMX W TEXHOJOTMYECKMX OCHOBAaX IIOJYyYEHHUS MEPCIEeKTUBHBIX MaTepuaioB H
MOKPBITUH, TOHUMAaHKUE B3aMMOCBSI3U UX CTPYKTYPhI C MEXaHHYECKUMHU CBOMCTBAMH,

— CdopmupoBaThs IpeCTaBICHUS O TPOOIeMax HCIONIb30BaHUS PA3IMYHBIX MaTEPHAIIOB
B MEIWIMHE, O MPUHIUMAX OTOOpa WMIUIAHTAMOHHBIX MAaTepuajoB, OO0 acreKkTax
OMOCOBMECTUMOCTH, KOPPO3UOHHOW CTOMKOCTH U Pa3pyILICHUH MaTepuaioB B OHOJIOTHYECKHX
cpenax, o BIUSHUU OMOMAaTepUaIoB Ha OPTaHU3M;

— OCBOUTH MPAKTUYECKNE HABBIKH MOJyUYEHUs MAaTepUAJIOB U MOKPBITUHN, aTTECTAllUH UX
CTPYKTYPBI U CBOWCTB;

— ITproOpecTn HaBBIKM OIEHKHM OMOXUMHUYECKONH M OMOMEXaHWYECKOW COBMECTUMOCTHU
UMIUTAHTAMOHHBIX MaTEPHATIOB C TKAHSIMH OpPraHU3Ma.

3. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa30BaTeJIbHON NMPOrpaMmbl

Jucuumimza otHocuted K biioky 1 «/lucturuinael (Moynn).

JlucrunianHa OTHOCUTCS K 00s3aTeIbHON YacTH 00pa30BaTeIbHOM MPOrPaMMBbl.

4. Cemectp(b1) ocBOeHHs U GopMa(bl) IPOMEKYTOUHON ATTECTALNH MO IUCHMUILINHE

[TepBoIii cemecTp, FK3aMeH

5. Bxoanble TpeOOBaHMs AJIs1 OCBOCHHS IMCHUILIUHBI

JIJsl yCIIenTtHOTO OCBOCHHMS TUCIUIUIMHBI TPEOYIOTCS KOMIIETEHITUH, ChOPMHUPOBAHHBIE B
XO0JIe OCBOEHHsI 00pa30BaTEIbHBIX IPOTPaMM MPEIIECTBYIOLIETO YPOBHS 00pa30BaHuUs.

6. SI3bIK peasm3anuu

Pycckuit

7. O0LeM TUCHUIITHHEI

OO01mas TpyA0eMKOCTh TUCHHUTUIHHBI COCTABISIET 4 3.€., 144 4acoB, U3 KOTOPHIX:
-JIEKIUH: 28 4.

-nabopatopHsle: 28 4.

O0BeM caMoCTOATETLHON PabOTHI CTYCHTA ONPEEIICH YICOHBIM TIJIAHOM.

8. Coaepixkanue TUCHHUILVINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM

Tema 1. MarepuanoBeieHUE © TEXHOJOTMHM COBPEMEHHBIX M  IEPCIEKTUBHBIX
MaTepHaJIOB U IIOKPHITUH.



CoBpeMEeHHBIE TMpPEACTaBICHUS O CTPYKType, TEOPETUYECKUX U TEXHOJIOTMYECKUX
OCHOBax IIOJYYCHHs TEPCIEKTUBHBIX MaTepuagoB U TOKPHITUH. OCHOBHBIE OCOOCHHOCTH
CTPYKTYpbl ~ MaTepHajioB Ha pa3HbIX  MAacIITa0HBIX  YPOBHAX, TEOPETUYECKHE U
METO/I0JIOTUYECKHE OCHOBBI MOJYyUYECHUS] MATEPUATIOB METOJIaMU KJIACCUYECKOM, MOPOIIKOBON U
amuTUBHON MeTautypruu. CrmocoObl yrpaBieHUsT CTPYKTypoi H cBoicTBamH. CTpyKTypa
crutaBoB. J[uarpamma coctosinus. Kpucramnoxumus ga3 u MexaHu3Mbl (a30BBIX MPEBpaIleHU B
crutaBax. CTpyKTypa U CBOMCTBA (PyHKIIMOHAIBHBIX TOKPHITHI U TEXHOJIOTHH UX HAHECEHUS.

Tema 2. ®u3nka NPOYHOCTH U Pa3pyLIEHUsS] MAaTEPUATIOB U TOKPBITUH.

B3anMOCBsI3b  CTPYKTypbhl INEpPCIEKTHUBHBIX MAaTe€pUaloB M  MOKPBITUM C HX
MEXaHUYECKUMHU CBOWCTBaMHU.

Tewma 3. Tumnbl OuoMaTepuasoB U UX CBONCTBA.

CoBpeMeHHbIE MPOOIEMBbl HCIOIH30BAHUS MATEPHAIOB B MEIUIIMHE, OCHOBHBIC THUIIBI
ouomarepuanoB. Du3NKO-MEXaHMYECKHE W  XHMMHYECKHE CBOIlcTBa OuoOMaTepuanos.
buomMexannueckuidi W OMOXMMHUYECKHA acleKT OHOCOBMECTUMOCTH, O TpeOOBaHUSX,
MPEABSBISIEMBIX K UMIUIAHTALIMOHHBIM MaTEpHaJIaM.

Tema 4 3HOC MaTepuanoB MpH 3KCIUTyaTalluM, Peaklusi OpraHnu3Ma Ha MaTeprabl

Koppo3uonHas cTOWKOCTh U pa3pylleHHe MaTEPHAIOB B OMOJIOTHYECKHX cpeaax M3Hoc
U peakliy OpraHru3Ma Ha BBEJICHHbIE MaTepUAIbI.

9. Tekymuuii KOHTPOJIb MO TUCUMUIIJIMHE

Texkymmii KOHTPOJb MO AMCHUIUIMHE MPOBOIUTCS MYTEM KOHTPOJIS MOCEIAeMOCTH U
MyTEM OIPOCa HECKOJIBKUX CTYACHTOB B TEUCHHE Ka)JI0H JEKIUU M0 MaTepraliaM MpeablaynX
3aHSITHA, ITyTEM KOHTPOJISI BBIMOJHEHUS JIA0OPATOPHBIX PabOT M OTUETOB MO J1TAOOPATOPHBIM
pabotam u pukcupyetcs B GopMe KOHTPOILHON TOYKH HE MEHEE OJHOTO pa3a B CEMECTP.

OneHouHble MaTepuaiabl TEKYLIETO KOHTpOJIA pa3MelnieHsl Ha caite TI'Y B pasgene
«udopmarnus 06 o6pa3oBaTenbHON Mporpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. ITopsiaok npoBeieHUs] H KPUTEPUH OLCHUBAHUSA NIPOMEKYTOYHOM aTTecTallnu

OK3aMEeH B IIEPBOM CEMECTpe IPOBOAUTCS B IHUCBMEHHOM (opme Mo Ouieram.
DK3aMEHAIMOHHBIN OUJIET COCTOUT U3 IBYX 4acTeil. [IpomomkuTensHOCTh SK3aMeHa 1,5 Jaca.

OHGHO‘IHBIG MaTCpHuaJibl JIs1 TPOBCACHUS HpOMe)KYTO‘-IHOI\/'I aTTeCTallu pPasMCIICHbI Ha
cahte TI'Y B paspmene «Wudopmanus o0  oOpa3oBaTeNbHOM  IporpamMmey -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00€ecIIeueHHe

a) DJEKTPOHHBIM y4eOHBIN Kypc MO JUCHUIUIMHE B 3JIEKTPOHHOM YHUBepcutere «iDO» -
http://Ims.tsu.ru/course/view.php?id=32631

6) OueHouHBIE MaTepHalbl TEKYIIEro KOHTPOJIS M IMPOMEXKYTOUYHOH aTTecTaluu I10
JTUCIUILINHE.

B) Metoandeckue yKkazaHus Mo MPOBEICHUI0 1a00paTOPHBIX PadoT.

r) MeTtoauueckue yka3aHus 10 OpraHU3ali CaMOCTOSITEIbHON pabOThI CTY/IEHTOB.

12. Ilepevyenn y4yeOHOM JauTEepaTypsl U pecypcos cetu UHTEepHeT

a) OCHOBHas JUTEpaTypa:

— ®etucos I'. II. MatepuanoBenenue u TexHosorus marepuanoB. B 2 u. Yactp 2 :
VYuebnuk s CIIO / monm pen. ®derucosa I'.Il.. - Mocksa : IOpaiir, 2022. - 389 ¢ - (
[IpodeccuonansHoe  obpazoBamme ) . URL:  https://urait.ru/bcode/495057. URL:
https://urait.ru/book/cover/E67DEA83-38EE-476 C-9FAA-AC044D222962

— Kymnup A. I1. TexHonorusi MeTayuioB u cruiaBoB : YuyeOHoe nocobue s CIIO / oTs.
pen. Kymmaup A. I1., Jlusmun B. b.. - Mocksa : FOpaiit, 2020. - 310 ¢ - (Ilpodheccuonansnoe



http://lms.tsu.ru/course/view.php?id=32631
https://urait.ru/book/cover/E67DEA83-38EE-476C-9FAA-AC044D222962

obpasoBanue) . URL: https://urait.ru/bcode/455806. URL: https://urait.ru/book/cover/2064EF41-
97FA-4071-9E65-14B56C8E191E

— Biomaterials. Veronique Migonney (Editor). 248 p. 2014, Wiley-ISTE.

— Advances in Metallic Biomaterials Processing and Applications / / edited by Mitsuo
Niinomi, Takayuki  Narushima, Masaaki Nakai. // Springer eBooks. URL:
http://dx.doi.org/10.1007/978-3-662-46842-5

0) JOTMOIHUTEIbHAS TUTEPATYPA:

— MarepuanoBenenune: Y4eOHMK i By3oB. M3a. 4-e, mepepad. U mom. — CII6.:
XUMU3JAT, 2007, - 784 c.: umn.

— Kongparos JI. II. Texnonorus marepuanoB u nokpeituii / JI. TI. Konnpartos, H. H.
Boxko. M. : MI'VII, 2008. 226 c.

— Marepuanosenenue: yueonuk s By3oB / [lon pen. b.H. Ap3amacoBa. — M.: U3n-Bo
MI'TY um. H.O. baymana, 2005. — 528 c.

— MarepuanioBeieHre U TEXHOJIOTHS METaUIOB : y4yeOHOe mocobue Juisi BY30B IIO
MAaIIMHOCTPOUTENbHBIM crieranbHocTsM / I, I1. detucos, M. I'. Kapnman, B. M. Marionun u
np. ; nox pen. I'. I1. derucosa. - U3n. 3-e, ucnp. u gom.. - M. : Beiciiasg mkona, 2005. - 861, [1]
c.: mi.. URL: http://sun.tsu.ru/limit/2016/000209322/000209322.pdf.

— Oypa K., JIudpmun B.I'., Capanuna A.A. u 1p. BBenenue B Gpu3uky moBepxHoCTH. — M.:
Hayxa, 2006. — 490 c.

—T'opemux C. C., lo6atkun C. B., Kanmytkuna JI. M. Pekpucrammuzamnus METaIOB U
cinaBoB. — M.: M3a-so MUCHUC, 2005. — 432 c.

— IleficxakoB A.M., Kyuep A.M. MaTepuanoBeeHrE TEXHOJIOTHSI ~ KOHCTPYKIMOHHBIX
marepuaioB. Yuebnuk. — CII6.: M3n-Bo Muxaitnosa B.A., 2005. — 416 c.

— XUMHKO-TepMHUYECKasi o0paboTka METANIOB W CIUIaBOB : chpaBoyHuk / [. B.
Bbopucenok, JI. A. Bacunbes, JI. I'. Bopomnus [u ap.]. M. : Meramnyprus, 1981. 424 c.

— 3amuTHBIC TTOKPHITHS : yueO. mocodue / M. JI. Jlo6anos, H. M. Kapnonuna, H. T.
Poccuna, A. C. FOposckux. — ExkarepunOypr : U3x-Bo Ypan. yu-ta, 2014. — 200 c.

— Kpumramnm M. A. MuorokomnonenTHast nuddys3us B meramwiax / M. A. Kpumramr,
A.UN. Bonkos. M. : Meramnyprus, 1985. 176 c.

— Meroponoruueckrue OCOOEHHOCTH JA€(POPMALMOHHOTO TOBEICHHUS METaNINYeCKUX
MEIHIIMH-CKUX MaTepHalioB U UMILIAHTaTOB: Metoaudeckoe nocodue. / B.3. I'onTep. - Tomck:
Wzn-so MUL], 2013. -32 c.

— MenunuHcke MaTepuaibl 1 UMIUIAHTAThI ¢ maMAThio Gopmbl: B 14 tomax / [Tox pen.
B.D. Trontepa. MeaunuHckue Marepuansl ¢ mamsateio ¢opmel. T.1 / B.D. T'rontep, B.H.
Xonopenko, T.JI.Uekankun, B.H. Onecosa u ap. - Tomck: U3n-8o MUL], 2011. 534 c.

— Biomedical Nanomaterials. Yuliang Zhao (Editor), Youqing Shen (Editor). ISBN: 978-
3-527-33798-9. 504 p. 2016

— Medical Coatings and Deposition Technologies. David Glocker (Editor), Shrirang
Ranade (Edi-tor). p. 2016.

— Biomaterials from Nature for Advanced Devices and Therapies. Nuno M. Neves
(Editor), Rui L. Reis (Editor). 2016.

B) pecypchbl cetu HTepHET:

— SpringerLink [Electronic resource] / Springer International Publishing AG, Part of
Springer Sciencet+Business Media. — Electronic data. — Cham, Switzerland, [s. n.]. — URL:
http://link.springer.com/ (QnexkTpoHHBIN pecype SpringerLink: http://link.springer.com/ ;).

— Hayunas snextponnas Oubmmuorexka eLIBRARY.RU [DnextpoHHbIi pecypc]. —
OnekTpoH. aaH. — M., 2000- . — URL: http://elibrary.ru/defaultx.asp?;

— ScienceDirect [Electronic resource] / Elsevier B.V. — Electronic data. — Amsterdam,
Netherlands, 2016. — URL: http://www.sciencedirect.com/

— OnekrponHas oubmmoreka TI'Y: http://www.lib.tsu.ru/ru;



http://link.springer.com/
http://link.springer.com/
http://elibrary.ru/defaultx.asp
http://www.sciencedirect.com/
http://www.lib.tsu.ru/ru

13. Ilepeyenb HHGPOPMANMOHHBIX TEXHOJIOTHH

a) JIMLIEH3UOHHOE U CBOOOIHO PacIpOCTpaHsIeMoe ITPOrpaMMHOE 0OecrieueHue:

— Microsoft Office Standart 2013 Russian: maker mporpamm. BxirouaeT MpHIIOKEHUS:
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);

— myOIMYHO JOCTyIHBIE 00naunble TexHonoruu (Google Docs, Slnnekc auck u T.1L.).

0) nH(hOpPMAaIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

— DIEeKTPOHHBIN KaTajor Hayunoit OnoOIIMoTEKH Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIIeKTpOHHAas OoubIMoTeKa (pemo3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlanb — http://e.Janbook.com/
— OBC KoncynbTant crynenta — http://www.studentlibrary.ru/
— O6pazoBarenpHas miaTdopma FOpait — https://urait.ru/
— 9OBC ZNANIUM.com — https://znanium.com/
— 9BC IPRbooks — http://www.iprbookshop.ru/

B) IpodeCCHOHAIbHBIC 0a3bl JTAaHHBIX:

— Hayunas snextponnas 6ubnuoreka — www.elibrary.ru

— baza manHbBIX 0 MaTepuanoBeaeHUIo Springer Materials — www.materials.springer.com

— bubnuoreka xypHanoB m3garenscTBa John Wiley & Son wu np., nanpumep, Wiley
Online Library —www.onlinelibrary.wiley.com

— Komnekmuu sxypHanoB Sage MO €CTeCTBEHHBIM, TEXHHYECKHM HAayKaM M MEIUIIUHE —
www.online.sagepub.com

— INonmuTemarnueckas 6a3a maHHBIX u3natenberBa Elsevier —www.sciencedirect.com.

14. MarepuaJibHO-TeXHHYECKOe 0OOecreyeHue

Aypautopuu JUTsi IPOBEICHUS 3aHATUN JIEKIIMOHHOTO THIIA.

Aynutopun JUisi TIPOBEACHUS 3aHATHM CEMHHApPCKOTO THIA, WHIUBUAYAIbHBIX H
IPYNIIOBBIX KOHCYJIBTALUHM, TEKYIIEro KOHTPOJIS U IPOMEXYTOYHON aTTeCTalllu.

[TomerneHust a1 CaMOCTOSTENbHONW PaOOThI, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOW U
JOCTYTIOM K ceTh VIHTepHeT, B 3JEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTEIbHYIO Cpely U K
MH(OPMAaLMOHHBIM CIIPABOYHBIM CHCTEMAM.

JlaGopaTtopun, 00OpYyIOBaHHBIE COOTBETCTBYIOIIMM OOOpYIOBaHHEM, BKIIOYAIOIINE
nabopaToOpHbIE TIOMEIICHUsT IEeHTpa KoJulekTuBHOTO modbs3oBanus «HAHOTEX» wna 06aze
ToMcKkoro rocy1apcTBEHHOTO YHUBEPCUTETA, J1abopaTtopHble moMerieHnss CuOupckoro pu3uko-
TEXHUYECKOTO HMHCTHTYTa Ha 0a3e maboparopuii «CBEpXdJIaCTUYHBIX OHWOMHTEPGEHCOBY,
«MemuIMHCKUX MaTepUaioB U UMIUIAHTATOB C NaMsIThi0 GopMb» U «DU3UKH BHICOKOTIPOYHBIX
KPUCTAJIJIOB» C UCIHOJB30BaHWEM KOMILIEKCA TEXHOJOTMYecKoro o0OpyAOBaHUS — AJis
NPOM3BOJICTBA TIOPOIIKOB, TOKPBITUH M JUTBIX CIUIABOB, a TaKXXe aHAJIUTHYECKOTO
o0opyAOBaHUSA ISl M3yYEHUS CTPYKTYpbl, MEXaHHYECKUX CBOWCTB U OHOCOBMECTUMOCTHU
MaTepHaoB.

15. Undopmanus o paspadorunkax

Mapuenko Exatepuna CepreeBHa, AOKTOp (U3HUKO-MAaTEMAaTHYECKUX HayK, 3aB.
Kaeapoii kadeapsl MPOYHOCTH U MPOESKTUPOBAHUS (PU3HKO-TEXHUUECKOTO (haKyIbTeTa
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