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1. lesiu 0OCBOEHUSA AU CIUTIIHHBI

HGH}IMI/I OCBOCHHUA JUCHUIIIIMHBI ABIACTCA (bOpMI/IpOBaHI/Ie y 06yan0H1ch;1 OMpCACIICHHOT'O

OOIl (m. 5 Oo6mei xapaktepuctuku OOII) cocraBa KOMNETEHIUHA I TOATOTOBKH K
npoeCCHOHATTLHON IeATEIIHOCTH.

. CocTaBisionne pe3yJbTaToB 0CBOCHHS
Kon HNHaNKATOPBI J0CTHKEHHS KOMIIeTeHI Ui
(1eCKPHIITOPbI KOMIIETEHIUH)
KomIieTe HaunmenoBanue
Kon HaumenoBanue
HIUH KOMIIETeHLUH HanmenoBanue
HHIMKATO HHIMKATOPA 0CTHKEHHSI Kon
pa
3HaeT TeXHOJIOTHIECKHE IPOLIECCHI
TIK(Y)- CO3/aHMs KOMIIO3UIINOHHBIX, TOPOIIKOBBIX
3331 MaTepualioB, COBPEMEHHBIX HAyIHBIX
’ KOHIICTIHUH C LEJIbIO HOBBILICHUS HX
KOHKYPEHTOCIIOCOOHOCTH.
Hcnonb3yeT 3HaHUS B VmMeer paspabaTbiBaTh PEKOMEHAALMH 110
TexHojoruy nmpousBoactea u | IIK(Y)- COCTaBy U crocobam 00paboTKH
W.IIK(Y)- Pa3paboTKH HOPOIIKOBBIX 3.3V1 MOPOILIKOBBIX KOMIIO3UI[HOHHBIX
CriocobeH OCyIIEeCTBIATh 33 KOMITO3UIIHOHHBIX MaTEpUaJIOB.
QHAJIN3 HOBBIX TEXHOJIOT Uil MaTepHaJIoB ¢ 3aJaHHBIMH BriajieeT ONBITOM OCYIIECTBIIATH aHAJIN3
MIPOM3BOACTBA MaTEPHAIOB CBOMCTBaMH pa3pabOTKH HOBBIX TEXHOJIOTUH
U pa3palarbiBaTh TIK(Y)- HPOU3BOCTBA MTOPOLIKOBBIX
PEKOMEHALH 110 COCTaBY 33B1 KOMITO3HLIMOHHBIX MATEPHAJIOB B
K (Y)-3 H CrIocobam 06paboTKu ’ 3aBUCHMOCTH OT Ha3HAUEHHUs U TPeOyeMbIX
KOHCTPYKIMOHHBIX, XapaKTEePUCTHK, a TAKKE UCXO/Is U3
HHCTPYMEHTAJIbHBIX, 9KOHOMHYECKUX COOOPaKCHHIL.
KOMITO3UI[HOHHBIX M HHBIX
MATEPHAIIOB C LEBI0 " TIK(Y)- 3HaeT KIacCU(PUKALMIO 1 MApPKUPOBKY
HOBLIIICHS. HX CTIONB3YET 3HAHMS M 34 HOPOIIKOBBIX KOMITO3UIIHOHHBIX
KOHKYPEHTOCTIOCOBHOCTH peanuzanuu Ha MaTepuanoB 1 00J1acTH IPHUMEHEHHS.
HPOU3BOJCTBE
N — Vmeer onpenenuts GpH3NYECKUE U
N.IIK(Y)- HAVIHO-TeXHIIECKON TK(Y)- TEXHOJIOTHYECKHE XaPAKTEPUCTUKH
34 i 3.4Y2 MTOPOIIKOBBIX KOMITO3UIIHOHHBIX
pa3pabOTKH MOPOLIKOBBIX
MaTepHAIOB
KOMITO3HLIHOHHBIX
MAaTEpHAJIOB C 3aJaHHBIMH TIK(Y)- Buiazieer OIBITOM MOMy4eHHS U IPHMEHEHHUS
CBOMCTBaMH 3482 KOMITO3HLIMOHHBIX MAaTEPHAIIOB B PA3INIHbBIX
’ OTPACIISIX TIPOMBILILICHHOCTH.
2. Mecto nucuuminnel (MmoayJs) B ctpykrype OOII
JlucuuiuinHa OTHOCUTCSL K BapuaTuBHOM yactu broka 1 ydyeOHOro rurana oOpa3oBaTesbHOM
IIpOTrpaMMElI.
3. H.ﬂa}mpyeMble pe3yJabTaThbl oﬁyqennﬂ o JTMCIMIIJIMHE
[Tocne ycrentHoro OCBOCHUSI TUCITUILIMHBI 0yyT chOPMHUPOBAHBI PE3YIbTATHl O0yUCHUSI:
IL1anupyemble pe3yJIbTATHI 00YYEHHs] 110 JUCLMILINHE Hupuxarop
Kon HanmenoBanue JOCTHKEHHS
KOMIIETeHLUH
PJI-1 | 3narp onpezenenue, KiraccuPpuKammuo 1 0COOEHHOCTH (PU3UKO- N.IIK(Y)-3.3
MEXaHUYECKUX CBOMCTB HAHOCTPYKTYPUPOBAHHBIX MAaTEPUAJIOB, U
IMOJTMMEPHBIX KOMITIO3HUIIMOHHBIX MAaTCpHaIOB HA UX OCHOBE, COBPEMCHHBIC
TCHACHINHN UX PA3BUTHS.
P/I-2 | YMmeTh onpenessaTh M aHATM3UPOBATh MeXaHW4Yeckue, Terodusndeckue u | MLIIK(Y)-3.3
3HeKTpO(1)I/I3I/I‘-I€CKI/Ie XAaPaAKTCPUCTHUKHU IMOJIUMCPHBIX KOMITO3UIIUOHHBIX
MaTCpualioB.
PJ1 -3 | Bnageth TEXHOJIOTHYECKUMH OCHOBAMH IMOTYYEHUSI HAHOCTPYKTYPHBIX N.IIK(Y)-3.4
HOJMMEPHBIX MaTepHalioB, IPUOOpPaMU U YCTAaHOBKAMH, METOJaMU
IMPOBCACHUA MCXaHUYCCKUX I/ICHBIT&HI/Iﬁ, METOOAaMH OIIPEACIICHUA
TETIO(PU3NUECKUX U DIEKTPUIECKUX CBOMCTB KEpaMHK, METAJUIOB U
IMOJTMMEPHBIX KOMITO3UTOB.

OrneHOYHBIE MEPONPUSITHS TEKYIIIETO KOHTPOJIS ¥ MPOMEKYTOUHOM aTTecTalluy PeCTaBICHbI B
KaJICHJIapHOM PEUTHUHT-TUIAHE TUCUUTLITAHBIL.




4. CTpyKTypa U coliepKaHHue TUCUUILTHHBI

OcHoBHbIC BUbI Y4eOHOMH 1eATEeJbHOCTH

Pa3znesibl IMCHUNIIMHBI ®opmupyemblii Buabl yueOHo# 1eATeIbHOCTH Oobem
pe3yabTar BpPeMeHH, 4.
00yueHus no
JAUCHHUIIIHHEC
Paznen 1. Hanorexnosnorum u PI 1P 2 | Jlekuun 4
HAHOCTPYKTYPHbIE MAaTepHAJIbI. [TpakTudeckue 3aHATUS 10
CamocrosTenbHas pabora 62
Pasnen 2. CTpykTypa u cBoiicTBa PO 1,PA2 | Jlekuun 6
MOJJMMEPHBIX MATEPHAJIOB. IIpakTrueckue 3aHATHUs 11
JlaGoparopHbie 3aHATHS 8
CamocrosTenbHas pabora 45
Paznen 3. [loayuyenue u P 2,P/1 3 | Jlekiuu 6
NpUMeHeHHe COBPEeMEHHbIX [TpakTHveckue 3aHATHS 11
KOMIO3UIIMOHHBIX MAaTepPUAJIOB HA JlaboparopHele 3aHATHS 8
NMOJIUMEPHOI 0CHOBe. CamocTosiTenbHas paboTa 45

Coneprkanue pa3esioB AUCITUTITHHBI:

Pa3nes 1. HaHOTeXHO/10TMH H HAHOCTPYKTYPHbIE MATEPHAJIBI.

B oOannom pazoene paccmampusaromcs npeomem  usydeHusi OUCYUNIUHDL,

obwas

xapakmepucmuxka HAHOMeEXHONA02Ul U HAHROCMPYKMYPHbIX Mamepualos, ux KJZCZCCMgbuKaI/}M}l.
Hsyua;omc;z Memoobl NoJiy4eHUsl HAHOpA3MEPHbIX NOPOUKOE U 00beMHbIX Harnomamepuualos.

TeMBI JeKINH:

1. HaHoTexHOJIOIMH U HAHOCTPYKTYpPHBIE MaTEpPHAJIbI.
2. Tlomy4yeHue HaHOMATEPUATIOB.

TeMbl NpakTUYeCKUX 3aHATHIA:
1. IlpencraBnenue npeszeHranuii no temam Paznena 1.

Pazgen 2. CTpykTypa U CBOICTBA NMOJUMEPHBIX MATEPHAJIOB.

OcHognoe sHUMaHUue 8 OAHHOM pazdeie YOeleHO CIMpYKmype, C80UCmEaM, nepepabomke u
NPUMEHEHUI0 OCHOBHBLIX BU008 COBPEMEHHBIX NOJIUMEPHLIX MAMEPUALO8 KOHCMPYKYUOHHO2O U

qbyHKI/}MOHCUZbHOZO HA3HAYEeHUAL. 0066W€Hbl 06114116 680Nnpocyl gbus’uku U xXumuu noaumepos.

TeMmbl JIeKIHM:

1. Kuaccudukanus nonuMepHbIX MaTepuanoB. MosekysipHas CTPyKTypa IMOJIHMMEpOB.

2. TepMoMmexaHHYECKHE,

MOJINMEPOB.

3. OcHOBHEIE BUJIbI COBPCMCHHBIX IJIACTMACC: CBOﬁCTBa, TCXHOJIOTHH.

Tembl NpaKTHYECKUX 3AHATHIA:
1. TlpencraBnenue npe3eHTanuii mo reMam Paznena 2.

Ha3Banus 1adbopaTopHbIX padoT:

1. UccnenoBanue GU3NYECKUX U TEXHOJIOTHUECKUX CBOKWCTB MOJIMMEPHBIX MMOPOIIKOB.
[ToaroroBka MOpPOIIKOBBIX cMecel 3aJaHHBIX COCTABOB K (POPMOBAHMUIO.

2
3. KommnaxTtupoBanue nonuMepHsix cmeceit. Y. 1.
4. KommakTupoBaHUE MOJUMEPHBIX cMmeceit. Y. 2.

MCXAHUYCCKUEC XHUMHYCCKUEC H TGHHO(I)I/IBI/I‘IGCKI/IG CBOIMCTBa



Pa3nen 3. IlosiyyeHue U mMpUMeHeHHe COBPeMEHHBIX KOMIO3MUIMOHHBIX MATEPUATOB Ha

MOJIUMEPHOI OCHOBE.

B pazdene 3 paccmampusaiomca coeépemenuvie MemoObl NOAVYEHUs COBPEMEHHbIX

NOJUMEPHBIX KOMNOZUYUOHHbLX Mamepuailos, uUx KOMNOHEHNbl U napamenipbl nepepa60ml<u.
Hpuee()eﬂa maccucj)umuuﬂ KOMNO3UYUOHHBIX Mamepuanios, usydaemcst MexaHuka KOMno3unaoe.

TeMbl JIeKIUH:

1. KomrmoHeHTH TOTUMEPHBIX MaTepuanoB. [lapameTpsl nepepaboTKH ImiacTMace.
2. Krnaccudukanust KOMIO3UITMOHHBIX MaTEPUAIIOB.

3. MexaHuKa KOMIIO3UTOB.

Tembl NIpaKTHYECKUX 3AHATHIA:
1. TlpencraBnenue npeseHTanuii mo reMam Paznema 3.

Ha3Banus 1adbopaTopHbIX padoT:

1. HccnenoBanue CTpPyKTyphl MOJIMMEPHBIX KOMIIO3UTOB METO/IOM PacTPOBOM 3JIEKTPOHHOMN
MHKPOCKOITHH.

HccnenoBanue TepMOMEXaHUUECKUX CBOMCTB IMOJIUMEPOB.

MexaHn4eckue ucnbITanus miactMmacc. 4. 1.

4, MexanndecKkue UCIBITaHUS I1acTMace. Y. 2.

wn

5. Opranusanusi CaMOCTOATEILHOM PadoThI CTYICHTOB

CamocrodrenbHas paboTa CTYACHTOB MPHU U3YYCHUH AUCLUIUIMHBI (MOJYJIsl) IPEyCMOTpEHA

B CJIEIyIOIIMX BUJaX U popMax:

Pabota c JIEKIMOHHBIM MaTepUaNoM, MOUCK W 0030p JUTEpaTypbl M 3JICKTPOHHBIX
MCTOYHHUKOB MH(POPMALIUH 110 MHIUBHIYaJIbHO 33aHHON IIpobieme Kypca,

PabGora B 3JeKTPOHHOM Kypce (M3ydyeHUE TEOPEeTHUYECKOro MaTepuasa, BbIIOJIHEHHE
WHIVBUAYAIbHBIX 3alaHUN U KOHTPOJUPYIOLUIUX MEPOIIPUATHH U Op.);

W3ydeHue TeM, BBIHECEHHBIX Ha CAMOCTOSITENIbHYIO TPOPaboTKY;

[Touck, aHanu3, CTPYKTYpUPOBaHUE U MPE3CHTAUsT UHPOpMAIIHH;

[TepeBoj TEKCTOB ¢ MHOCTPAHHBIX S3BIKOB;

[TonroroBka k 1a60pPaTOpPHBIM paboTaM, K MPAKTUUECKUM U CEMUHAPCKUM 3aHITHIM,
AHanmM3 HayYHBIX MyOJUKAIUi 10 3apaHee ONpeAeICHHON MPErno1aBaTesieM TeMe;
[TonroroBka K OIEHUBAIOIINM MEPOTIPUATHUSIM.

6. YueOHo-MeTOoAMYeCKOEe H HH(OPMALIMOHHOE 00ecTiedyeHue JUCIIHIIIMHBI

OcHoBHasi IMTepaTypa

1. Matpenun C.B. HaHocTpykTypHBIE MaTepuajibl B MAIIMHOCTPOCHHH: Yy4eOHOE

nocobue [Dnekrponnblii pecypc] / C. B. Marpenun, b. b. Opeukun. — Tomck: M31-BO

TITY, 2010. Cxema goctyma: http://www.lib.tpu.ru/fulltext2/m/2011/m33.pdf

2. AzapoB C.M. KoMNo3unuoHHbIE MaTepuanbl Ha OCHOBE CUJIMKAaTOB U

ATIOMOCWJIMKATOB [DNEKTpOHHBIA pecypc]. - MuHck: benopycckas nayka, 2014. - 175 c.

Cxewma noctyna: https://e.lanbook.com/book/90494

3. Anpnpuesckuii P.A. OcHOBBI HAHOCTPYKTYPHOT'O MaTepHaioBeieHus. Bo3zMoxxHOCTH

u mpobnemel. - M3marensctBo "JlaGopatopus 3Hanuit" (panee "BMHOM. JlaGoparopus

snanuit"), 2017. Cxema nocryma: https://e.lanbook.com/book/94128?category=3827

JlonoJiHUTe/IbHAA JTUTEpPATYypa
1. Hrpemenr M.A. MarepuanoBefcHUEe: HEMETALINYECKUE W KOMIIO3UIIMOHHBIC

MaTepuaibl: Kypce JIeKIUi [DnekTpoHHbI pecype]. - Mocka: MUCHC, 2013. - 77 c. Cxema
noctyna: https://e.lanbook.com/book/117282




6.2. UndopmanmonHoe u NporpaMMHoe odecriedeHmne

Internet-pecypcsr (B 1.4. B cpene LMS MOODLE u ap. o6pazoBarenbHbie U1 OMOIMOTEUYHBIC
pecypcehbl):
1. DnexkTpoHHBII Kypc «MexaHnueckune CBOICTBa MaTepHuasoB (CO)».
https://stud.Ims.tpu.ru/course/view.php?id=2031
[Tpodeccuonanbhbie 6a3bl TaHHBIX U HHPOPMAILIMOHHO-CITPABOYHBIE CUCTEMBI JOCTYIHBI 110
cebutke: https://wwwe.lib.tpu.ru/html/irs-and-pdb

JluueHsnoHHoe  mporpamMmMHoe — oOecrieueHne (B cooTBeTcTBHM ¢ IlepeunHem
JIMIEH3MOHHOI0 NporpaMmMHuoro obvecneyenus TIIY):

7-Zip; Adobe Acrobat Reader DC; Adobe Flash Player; AkelPad; Ansys 2020; Ascon
KOMPAS-3D 18 Education Concurrent MCAD ECAD; Cisco Webex Meetings; Dassault Systemes
SOLIDWORKS 2020 Education; Document Foundation LibreOffice; Google Chrome; Microsoft
Office 2007 Standard Russian Academic; Mozilla Firefox ESR; Oracle VirtualBox; ownCloud
Desktop Client; Tracker Software PDF-XChange Viewer; WinDjView; Zoom Zoom

7. Oco0Oblie TpeOGoBaHUsI K MAaTEePHAIbHO-TEXHUYECKOMY 00eCIe4eHHI0 1M CIMIIIMHbI

B yueGHOM mpolecce wucmonb3yercs crueaylomee JjgadopaTopHoe 00opyaoBaHUE IS
NPaKTUYECKHUX U 1a00PaTOPHBIX 3aHATHHA:

Ne HaumeHoBaHHe CIELHAIbHBIX IOMELLEHU I HanmenoBaHue 060py10BaHus

1. | AymuTopus 1is IPOBEACHUS YICOHBIX Kowmmprorep - 13 mt.; [IpoekTop - 2 mmiT.
3aHSATHIA BCEX THIIOB, KypPCOBOTO
MPOEKTUPOBaHUS, KOHCYJIbTAIIHIA,
TEKyIEero KOHTPOJIS U MPOMEKYTOUHON
aTTecTaruy (KOMIIBIOTEPHBIN KIIacc)

634034, Tomckast 00acTh, T. TOMCK,
Ycosa ynuna, 7, 108

2. | Aynuropus ajis IPOBEACHUS YIeOHBIX Kommprotep - 11 mmr.; [IpunaTep - 1 mt.; [IpoekTop -
3aHSTHN BCEX THUIOB, KypCOBOTO 1 mT.;
MPOCKTUPOBAHUS, KOHCYJIbTALUH, Mukpo30H10Bas cUCTeMa IS ONIPEACICHUS CBOUCTB
TEKYIIEro KOHTPOJIS U IIPOMEKYTOUHOM MaTepuaios - 1 mrT.

aTTecTanuy (HayJIHas 1abopaTopus)

634034, ToMmckas 0o6macTh, r. ToOMCK,
VYcoBa ynuna, 7, 141

3. | Ayaurtopus 1Jis IPOBEACHHS yUSOHBIX Hocka aynuropHas HacteHHas - 1 mT.; Komrmiexr
3aHATHI BCEX THUIIOB, KYPCOBOTO yaeOHo# Mebenu Ha 36 TTOCaIOYHBIX MECT;
MIPOEKTUPOBAHUS, KOHCYJIbTAIUH, IIpoekrop - 1 wt.; Kommerorep - 1 mit.

TEKYIIET0 KOHTPOJIS U IIPOMEXYTOUHOM
aTTecTalluu

634034, ToMmckas 06macTh, r. TOMCK,
VYcosa ynuna, 7, 144

Pabouast mporpamMma cocraBieHa Ha ocHoBe OOIIel XapaKTEPUCTUKH OOpa30BaTEIHHOU
nporpaMMmbl 1o HanpasieHuto 22.04.01 MarepuanioBeeHue W TEXHOJOTUH MAaTEepHalioB,
cnenuanu3zanus «Materials Science / Marepuanosencaue» (mpuema 2019 1., ounas dopma
o0yueHwUs).

PazpaboTunk:

JoImKHOCTB (5[0




| JloueHT \ Martpenun C.B.

[Iporpamma onoOpena Ha 3aceqaHuu BbImyckamomero OTaeneHnss MaTepHaIOBEACHUS
WH>xeHepHOM IIKOJIBI HOBBIX MPOU3BOJCTBEHHBIX TexHOI0rui (mporokoa Nel9/1 ot 01.07.2019).

3aBenyrouuii kageapoit - pyKoBoaAUTENb
OTJIeTICHUs MaTepuaIoBeCHHS (Ha mpaBax Kadeapsl),
1.T.H., Ipodeccop /KnumenoB B.A./




JIncr u3mMeHeHnuii padoyeii nporpaMMbl IMCIUIIHHBI:

YueOHblii rojg

CopepixaHue /u3MeHeHHE

O0cy:x/1eH0 HA 3acelaHnn
OTteneHnst MaTepHaIOBeIeHHsI
(mpoToxo.1)

2020/2021
y4eOHBII T/

1. OGHOBIEHO MpOTpaMMHOE o0OecTieueHre

2. O6HOBIEH cocTaB MPO(HeCCHOHANBHBIX 0a3 TaHHBIX U
MH(OPMaLIMOHHO-CIIPABOYHBIX CHCTEM

3. OGHOBINIEHO cofiepKaHUE Pa3eNOB JUCIUIUTUHEI

4. OOHOBIICH CITUCOK JIUTEPATYPHI, B TOM YHCII€ CCBUIOK

OBC

Ne 35 01 29.06.2020 r.
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