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1. lesiu 0OCBOECHUSA TMCHUATIIUHBI

[ensiMu OCBOEHUS TUCIUILTMHBI SBISICTCS (POPMUPOBAHUE Yy O0YUAIOIIUXCS OMPEICICHHOTO
OOIl (m. 5. OO6meit xapaktepuctuku OOII) coctaBa KOMIETEHIMHA JJIs TOJATOTOBKH K
poeCCUOHATTLHON IATEILHOCTH.

Kon CocraBasiomye pe3yJIbTaTOB 00y4eHHsI

HanmeHnoBanune
KOMIIETEHIUN

KOMIETeHIHI HaunmeHoBanue
Kon

Brnaneer onbiToM BecTH MEepenmcKy B HpO(i)eCCI/IOHaHI)HI)IX u

VK(Y)-4.B1
HaYYHBIX HEJIAX

YK(Y)-4_Y1 Ywmeer OCYHICCTBJIATDH HHUCHbMEHHBIN TNepeBoOa
HpO(l)eCCI/IOHaJ'H)HO'OpI/IeHTI/IpOBaHHI)IX AYTCHTUYHBIX TCKCTOB
3HaeT TCPMHUHOJIOTUIO HA UHOCTPAHHOM S3bIKEC B I/I3y‘IaeM0ﬁ u

YK(Y)-431 CMECXKHBIX oGnacmx 3HaHPII71; OCO6€HHOCTI/I Hay4HO-

TEXHUYECCKOTO @yHKHI/IOHaHLHOI‘O CTHJIA N3y1aeMOT o
HMHOCTPAHHOI'O A3BIKA

Braneer HaBbIKaMH MOHOJIOTHYECKOTO BBICKA3bIBAHHS HA
MHOCTPAaHHOM SI3bIKE MO MPOQIIII0 CBOEH CIICIMANIBHOCTH,
VK(Y)-4B2 | apryMEHTHpPOBAHO U3JIarasi CBOIO IO3UIUIO U UCIIONb3Ys
BCIIOMOTaTEIbHBIE CpeICTBa (TabuuIpl, TpaduKy, IHarpaMMsl 1
T.11.)

YMeeT coCcTaBisTh U MPENCTABISATh TEXHUUECKYIO U HAYUHYIO
CrnocobeH NpuMeHATh VK(Y)-4.Y2 | urdhopMaIuio, UCTIONB3YEMYIO B TPO(ecCHOHAIBLHOM
COBPCMCHHBIC JIEATEIILHOCTH, B BUAE NIPE3CHTALUNA

KOMMYHHKATHBHBIC 3HaeT 0coOGeHHOCTH NPohecCHOHANBHOTO ITUKETA 3anafHo 1
TCXHOIIOTHH, B TOM YK(¥)-4.32 OTEUECTBEHHOU KYJIBTYD
YK(VY)-4 YHUCIIe HA UHOCTPAHHOM

(-bIX)sI3bIKE (-ax), AT Bnaneer nonyyeHHbIMU 3HaHuI/IﬂMI/1 o I:IHOCTpaHHOMy ;13511(21 Ha
aKaIeMUYECKOTO 1 YK(Y)-4.B3 JIOCTATOYHOM YPOBHE B CBOCH OyayIiei npodeccrnoHanbHOM
PO eCcCHOHATBHOTO ACATCIbHOCTH

B3aUMO/ICHCTBHS YK(Y)-4.Y3 | VMeeT BOCHPHHUMATD HA CIIyX ayTEHTUYHBIE AYAHO0- U BUIEO
MaTepuasbl, CB3aHHBIC C HANPABICHUEM TIOATOTOBKH

3HaeT OCHOBBI CTPYKTYPHPOBAHUS IOKJIAAa U MOATOTOBKU
VK(Y)-4.33 MpE3EHTALMI HA THOCTPAHHOM $SI3bIKE, IPUHATHIX B
MEKYHApOJHOMU cpesie

Brnajeer onbITOM IPUMEHEHHUS] COBPEMEHHBIX
KOMMYHHUKATHBHBIX TEXHOJOTUI U B TOM YHCIIE HA
WHOCTPAHHOM (-BIX) SI3BIKE (-aX) A YJacTHA B
MEXKIYHAPOIHBIX KOH(DEPEHIIUSIX

YK(Y)-4.B4

YMeeT ucnonb30BaTh COBPEMEHHBIE KOMMYHUKATHBHbIE
VK(Y)-4.Y4 | TeXHOJOTHH JJIsl aKaJEMHUECKOTO U MPO(EeCCHOHATBHOTO
B3aUMOJEICTBUSA

3HaeT COBpeMEHHbIE KOMMYHUKATHBHbBIE TEXHOJIOTHH U B TOM
VK(Y)-4.34 | umcie Ha HHOCTPAaHHOM (-bIX) A3BIKE (-aX) peIeHus 3a1a4
podecCHOHATLHOM eI TeIbHOCTH

2. MecTto aucunnimnsl B ctpykrype OOIT

Hucuunnmua IlpodeccnoHasbHasi MOATOTOBKA HA AHIVIMHCKOM $I3bIKe OTHOCHTCS K
6a3zoBoii yactu broka 1 yuebHOrO miana 06pazoBaTeIbHON MPOTPaMMBI.

3. Ilnanupyemble pe3yJIbTAaThl 00y4eHHs N0 JMCHUIITIHHE

ITocye ycrientHoro OCBOGHHUs AUCHUILIMHBI Oy1yT c(OPMUPOBAHBI pE3yIbTaThl 00yUEHUS:

ILnanupyemble pe3y/1bTAThI 00y4eH sl 110 JHCHHILIHHE Komnerennust

Kox HanmeHnoBanue

P/I-1 | [IpuMeHSTh 3HAHWS WHOCTPAHHOTO s3bIKAa JUIs  TMoOBbImeHUs ypoBHS | YK(V)-4
po(hecCHOHANLHOM e TeNbHOCTH

PJI-2 | [IpuMeHsATh ONBIT KOMMYHUKAIIMM Ha PYCCKOM M WHOCTpaHHBIX si3bIkax mis | YK(VY)-4




obecrieueHus mpohecCHOHATBHOM NIeATETLHOCTH

P/I-3

SA3bIKa

BoimonsaTe 00paboTKy U aHAJIN3 JaHHBIX, MTOJTYYEHHBIX IIPH TEOPETUYECKHUX U
OKCICPUMEHTAIBHBIX HCCIEIOBAHUAX C HCIOJIB30BAHUEM HHOCTPAHHOI'O

VK(Y)-4

OHCHO‘IHBIG MCPOIIPUATHA TCKYLIECTO KOHTPOJA U HpOMe)KYTOqHOfI arrecrauuu MmpeacTaBJICHLBI B
KaJICHOapHOM peﬁTHHF-HJ’IaHe JUCHUITIINHBI.

4. CTpyKTYpa M cojiep:KaHue TUCIHUIIHHbI

OcHOBHBIE BU/IbI YU4€OHOI 1eSITeJIbHOCTH

Pa3znesbl IMCHUNINHBI Dopmupyemblit Buabl yueOHo# 1eAATeIbHOCTH Oobem
pe3yabTar BpeMeHH, Y.
00yueHus no
JUCIHUIIIHHE
Moayas 1. Condensed Matter Physics
Pazgen 1. PJI-1 geKHI/H/I 106
Introduction to Condensed Matter PII-2 PAKTHHCCKHC SANATHA
Physics CamocTosiTenpHas paboTa 38
PJ1-3
Pazpgen 2. PJI-1 geKHHH 106
Physical Properties of Solids 5 PAKTUACCKHC 3AHATIA
PJI- CamocTosTenbHas paboTa 38
PJ1-3
Moayas 2. Structure and Mechanical Properties of Solids
Pazgen 1. PJI-1 ﬁeKHHH 106
Methods of Structural Analysis of PII.2 PAKTHHCCKHC SAHATHA
Solids il CamMocTosTenbpHas padboTa 38
PJ1-3
Pazpgen 2. PJI-1 IJ_IIeKHHH 106
Mechanical Properties of Solids PIL.2 PAKTUHCCKHC 3AHATHA
A- CamocrosrenbHas pabora 38
PJ1-3

Coz[epxcaHI/Ie pa3acsioB JTUCHUITIIINHBI:

Moayas 1. Condensed Matter Physics

Paznen 1. Introduction to Condensed Matter Physics

This teaching and learning package provides an introduction to crystalline, polycrystalline and
amorphous solids, and how the atomic-level structure has radical consequences for some of the

properties of the material.

@opMHpOBaHUE CIIOBAps CIENMAIBHOM JIEKCUKM II0 TEME.

Oco6eHHOCTH TIepeBO/ia U3YYaeMBbIX SIBJICHUI.

Tembl NpaKTHYECKUX 3AHATHIA:
Binding forces in solids.

The symmetry of solids.
Defects in solids.

Diffraction in crystals.
Lattice oscillations.

Thermal properties of solids.

NGO~ wWNE

Electronic properties of solids.
Magnetic properties of solids.

[IpocmoTpoBoEe uTeHHe.



Pa3znen 2. Physical Properties of Solids \

This teaching and learning (TLP) package provides the fundamental ideas and principles

associated with the field of physical properties of solids.
On completion of this TLP bachelor should: have an understanding of the basic concepts of

physical properties of solids.

@opMHpOBaHUE CIIOBAaps CIELMAIBHOM JIEKCUKM 1o Teme. IIpocMmorpoBoe uTeHue.
Oco0OeHHOCTH TTepeBoia U3y4aeMbIX SIBJICHUH.

TeMbl NpaKTUYECKUX 3aHATHIA:

1. Optical properties of solids.

2. Superconductivity.

3. Experimental matters, Bragg's law, single crystal diffraction, determining lattice

parameters accurately.

4. Bragg's law, Single crystal diffraction, determining lattice parameters.

5. Relationship between crystalline structure and X-ray data.

6. Hydrogen in metals and alloys.

7. Imperfections in solids.

8. Vacancies and self-interstitials. Impurities in solids. Miscellaneous imperfections.
Monayas 2. Structure and Mechanical Properties of Solids

Paznen 1. Methods of Structural Analysis of Solids

Dislocations are crucially important in determining the mechanical behaviour of materials.
This teaching and learning package provides an introduction to dislocations and their motion
through a crystal. A 'bubble raft' model is used to demonstrate some of the features of dislocations
and other lattice defects. Some methods for observing real dislocations in materials are examined.
Dislocations in 2D, Bubble raft, dislocation motion, dislocation glide, dislocations in 3D, observing
dislocations.

TeMbl NpaKTUYECKUX 3aHATHIA:
Electron microscopy.
X-ray diffraction analysis.
Wave physics: Desorption analysis methods.
Ultrasonic Defect Detection.
Synchrotron radiation.
Scanning Probe Microscopy.
Scanning electron microscopy.
. Metallographic studies.

ONoGa~WNE

Pasnen 2. Mechanical Properties of Solids \

On completion of this TLP students will understand the thermodynamic principles behind
free-energy curves, understand how free-energy curves relate to equilibrium phase diagrams, be
able to construct a binary phase diagram from cooling curves, be able to use phase diagrams to
predict the composition and volume fraction of phases.

TeMbl NpaKTHYECKUX 3AHATHMA:

Types of deformation of solids.

Friction and wear.

Analysis of the hardness of materials.

Nanoindenting.

Residual stresses in thin films.

Hydrogen in metals and alloys.

Diffusion of hydrogen in metals and alloys.

The study of hydrogen sorption and desorption processes.

ONoGaRwWNE

5. Opranusanusi cCaMoCTOATEIbLHON PadoThI CTY/ICHTOB

CamocrosiTenbHasi paboTa CTYAEHTOB NpU H3YYEHHWU AUCHMIUIUHBI MpPEIyCMOTpEHa B



CIIEYIOINX BUAAX U GopMax:
— PaboTa ¢ JEKIMOHHBIM MaTEepUAIOM, IOWCK M 0030p JHTEPaTyphl W AICKTPOHHBIX
HMCTOYHUKOB MH(GOPMAITUH 110 WHAUBHIYAILHO 33/IaHHOM pobiemMe Kypca,
— H3yueHne TeM, BBIHECEHHBIX HA CAMOCTOSITEIBHYIO TIPOPAOOTKY;
— Tlouck, aHanus, CTpPYKTYPHPOBAHUE U MTPE3CHTAIMS HH(OPMAIIHH;
— TlepeBol TEKCTOB C MHOCTPAHHBIX SI3BIKOB;
— BeinosHeHNe JOMAIIHUX 33JaHHd U KOHTPOJIBHBIX padoT;
— TloaroToBka K MpakTUYECKUM U CEMUHAPCKUM 3aHITHSIM;
— TloaroToBka K OIIEHUBAIOIIMM MEPOTIPUSITHSIM;

6. YueOHO-MeTOIMUECKOEe M HH(POPMALIMOHHOE 00ecniedeHne TUCIUTITUHBI
6.1. YueOHO-MeTOqHYECKOE OOecTieueHue

OcHosnas inteparypa (OCH)

1. Callister, W.D., Rethwisch D.G. Materials Science and Engineering: An Introduction
[Drnexmponnwiii pecypc] | W.D. Callister. — Onexmpon. oan. — Wiley, 2014. — 975 c¢. — Peowcum
oocmyna: https://www.enggebookz.com/pdf-materials-science-and-engineering-an-introduction-by-
william-d-callister-jr-david-g-rethwisch

2. Meyers M.A. Mechanical behavior of materials [Daexmponnvii pecypc] |/
M.A.Meyers, K.K.Chawla. — 2nd ed.— Onexmpon. oan. — Cambridge; New York: Cambridge
University Press, 2009. — 856 ¢. — Peoicum docmyna: http://www.prometeus.nsc.ru/acquisitions/16-
03-22/cont58f.ssi — 3aen. ¢ skpana.)

JonosHuTtenbHas gureparypa (JOII)

1. Argon A. Strengthening Mechanisms in Crystal Plasticity [Dzexmpounwiit pecypc] /
A. Argon. — Drexmpon. oan. — Oxford University Press, Oxford, UK, 2008. — 404 c. — Pesicum
oocmyna: https://www.twirpx.com/file/1250619/

6.2. UudopmaninoHHOe U IPOrpaMMHoe odecrevyeHne
Internet-pecypcst (B 1.4. B cpeae LMS MOODLE wu np. o6pa3oBaTenbHbIe U OMOTUOTCUHBIC
pecypcbl):  https://www.sciencedirect.com/ caldT ¢ Hay4HBIMH NYOJMKAaIUSMH Ha aHTIHHCKOM
SI3BIKE.
[Mpodeccuonanpubie ba3pl JaHHBIX:
1. Hayunas snexkrponnas oubnmorexa eLIBRARY.RU — https://elibrary.ru

Jlunen3noHHoe mporpaMmmMHoe obecrieuenue (B cooTBeTcTBuM ¢ [lepeuHeM JIMIEH3MOHHOTO

nporpaMMHoro odecnedenuss TIIY):
1. 7-Zip;

Adobe Acrobat Reader DC,;
Adobe Flash Player;
AkelPad,;
Cisco Webex Meetings; Far Manager;
Google Chrome;
Microsoft Office 2016 Standard Russian Academic;
Mozilla Firefox ESR; Notepad++;
. OEF OpenBoard,
10. ownCloud Desktop Client;
11. Tracker Software PDF-XChange Viewer;
12. WinDjView;
13. Zoom Zoom

©CoNoRWN


https://www.sciencedirect.com/
https://elibrary.ru/

7. UadopManuoHHOe H IPOrpaMMHOE o0ecriedeHne

B y4e6HOM IIpollecce HCIOIB3yeTCs CiIeyolee 000pyIoBaHKe st TaOOPATOPHBIX 3aHATHI:

Ne HaunmeHOBaHHEe CNeHANbHBIX
i noMeneHuH

HaumenoBaHHe 000py10BaHus

1. | Ayauropwus Ui IPOBEACHUS Jlocka ayauropHas HactenHas - 1 mr.; Kommekr y4eGHOM
y4eOHbBIX 3aHATHI BCEX THIIOB, mebenu Ha 25 mocal0YHbBIX MECT;
KYPCOBOT'O IIPOEKTHPOBAHHMS, Kommsrotep - 1 mr.; ITpoexrop - 1 mr.

KOHCYJIbTallU{, TEKYILErO
KOHTPOJISL ¥ IPOMEIKYTOUHOM
aTTecTaluu

634034, ToMmckas 061acTh, T.
Tomck, JIeHWHa MPOCTIEKT, 43,

122

2. | AynuTopus Ajs pOBEACHHS KomiiekT yaeOoHo# mebenu Ha 12 mocago4HbIX MECT,
y4ueOHBIX 3aHATHUH BCEX THIIOB, U—[Ka(b JUISL IOKYMEHTOB - 1 mr.;
KypCOBOT'0O IPOCKTHPOBAHHUA, Kommnerotep - 13 mrt.; IIpoexTop - 1 mi.

KOHCYJIbTAllUH, TEKYIIETO
KOHTPOJISL X IPOMEXYTOYHOH
aTTeCTallur
634034, Tomckas 06nacTb, T.
Tomck, JlenuHa npocriexT, 43,
401 ‘
Pabouas mporpamMma cocTaBjieHa Ha ocHOBe OOIIel XapaKTepHCTHKH 00pa3oBaTeIbHOH
mporpaMMsl 10 HampaBinenmio 03.04.02 ®wusuka / @u3nka KOHACHCHPOBAHHOTO COCTOSHHS/
(mpuema 2019 r., ounas ¢opma oOyueHus).

Pa3paboTunk:
JI0/KHOCTB [Toanuck [0)%(0)
JOLEHT o7 - Kymuspos B. H.

IIporpamMma omobpeHa Ha 3acelaHuu Bbimyckaomero OtiaeneHHs ODKCIEpPUMEHTAIBHOH (QH3HKH
(mpotoxkoin oT «20» utoHst 2019 1. Ne 6).

3aBeyromii kKade[poil — PyKOBOIHUTEb OT/IeeHHS
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