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1. He.]'ll/l OCBOCHHA TUCHUIIIMHBI

[lenssMu  OCBOCHHSI AMCUMUIUIMHBI SBJIeTCS (OPMHUpPOBAHHE Y OOYUYaIOIIMXCS
OIIPENIEJICHHOTO COCTaBa KOMIICTCHIIMHA ISl TOJATOTOBKH K  TMpodecCHOHAIBHOM
JeSITeJIbHOCTH

- TOATOTOBKAa K paboTe B  WHTEPHALMOHAJIBHOH KOMaHJE, OpraHU3alliH
TBOPYECKOTO KOJUICKTHBA W €ro pabOThl HAJ MPOCKTOM HAYYHBIX MCCIICIOBAHHUMA, B TOM
YHUCIIe 32 pyOe)KOM,

- TIOJTOTOBKa 0akalaBpa, CHOCOOHOTO MPEACTaBUTh, OOOCHOBAaTh M OTCTAaUBATh
pe3yabTaThl COOCTBEHHBIX HMCCICIOBAHUN M BBIBOJIOB, OCO3HAaBaTh OTBETCTBEHHOCThH 32
MPUHATHE TPO(HECCHOHATBLHBIX PEIICHUA.

2. MecTto aucuuiyinibl B ctpykrype OOIT

Hucuumnuna b1.B1.2 «IIpodeccuonanpHas MOArOTOBKAa Ha AHIVIMMCKOM SI3BIKE»
OTHOCHUTCSI K BapHaTHUBHOM YacTW TyMaHUTapHOIO, COLMAJIBHOTO U SKOHOMHMYECKOIO
mukiaa OOIl u mpemycmaTpuBaeT OCBOEHHE OakalaBpaMH OCHOBHBIX TEPMHUHOB U
MOHATUH, OCOOCHHOCTEW IpaMMaTHYECKIX KOHCTPYKIIUH, IPABUII IIOCTPOCHUS TEKCTOB Ha
aHIVIMHCKOM sI3bIKE B 00JIaCTH TeopeTHyecKod (U3MKU U (U3UKU KOHAEHCHPOBAHHOIO
COCTOSIHUSI.

IIpepexkBHU3UTHI:

1. Maremaruka

2. BseneHue B MHXEHEPHYIO J€STEIbHOCTD

3. Owusuka

4. Teopus BepoATHOCTEH U MaTeMaTHUECKasi CTATUCTUKA

Copepxanue pazfenoB AucUMILIMHBL «Teopernyeckas (u3MKa» COIIACOBAHO C
COJIepKaHUEM JTUCLMILINH, U3y4aeMbIX apajiesIbHO.

KopexkBu3uThI:

1. VuyeGHo-uccnenoBarenabckas paboTa CTyAeHTa

2. Mertasl ¥ OIYIIPOBOHUKH: TEXHOJIOTHH U TIPOIIECC

3. ®dusuka MOBEpXHOCTU M TOHKHE TUIEHKU

Kpome Ttoro, nns osnagenus mnpeamerom «Teopermdeckas (usuka» OaxaliaBpy
HeoO0Xo/AMMa  aKTHBHas  caMoOCTOsiTeNbHas  paboTa, KOTOpas  3akKIO4aercss B
JOTIOJIHUTENBHOM ~ TpOpabOTKe  JIEKIMOHHOIO  MaTepuaja U BBIIOJIHEHUU
CaMOCTOSITENIbHBIX, JOMAIIHUX M KOHTPOJBbHBIX paboT. «Teopernueckas ¢dusznuka»
SIBJIIETCS HAYaJIbHBIM KYpPCOM JJIsl MOCIEAYIOIUX JIEKIIMOHHBIX KYpPCOB.

IocTpeKBU3HUTHI:

1. DkcnepuMeHTalIbHbIE METO/IbI B UCCIIEI0BAHUN KOH/IEHCUPOBAHHOTO COCTOSIHUS

2. MexaucuuIuIMHapHble acTieKThl HAHOTEXHOJIOTU I

3. OCHOBBI aHANTN3a TBEPABIX TEJ U TOHKUX TUIEHOK

4. YuebHO-MccIe0BaTeNbCKas padoTa CTyIE€HTOB

3. [Inanupyemble pe3yJbTaThl 00yUeHUs MO TUCHHILINHE (MOLYJIIO)
B coorBerctBun ¢ TtpeboBanusmMu OOIl ocBoeHMe AUCHUIUIMHBI (MOIYJIS)

HaNpaBIeHO Ha (HOPMHUPOBAHHE Yy CTYIEHTOB CIEAYIOIIUX KOMIIETECHIMNA (pe3yIbTaToB
ocsoeus OOII), B T.u. B coorBerctBUuM ¢ PI'OC BO wu mnpodeccuoHaTbHBIMU



crangaptamu (Tadsm.1):



Cocmasnsaiowue pezyromamog ocgoenuss OOI1

Taobmuma 1

Pesyaprar | Kommerenu CocTaBisiOIHE PE3yJIbTATOB 0CBOCHHU
bl qp)lF(r)lg Brnanenue
0CBOCHUH ! Kon OIBITOM Kon VYMmenus Kon 3HaHuA
ooIn CcyocC
TpeboBanus
oroc (OK-
5,0K-6,0K-7,
OK-8, OK-9), N Hectu OTBETCTBEHHOCTh 3a
ANOP (2.2 KommyHHKaLuH B yCTHOH 1 MOCNEACTBUSL CBOEH WHXECHEPHOU
P2 - B2.1 MHCHPMEHHOW (opMax, B T.4. Ha V2.1 32.1
2.6), CDIO JIeATEIbHOCTH
(3.1,3.2), HUHOCTPAHHOM SI3bIKE
CVYOC (YK 6,
VK7, VK
8)
Tpe6OBaHI/IH AHanuza I/IH(l)OpMaHI/IOHHLIX CaMocCTOosTEIHHO HaXoduThb
@roc (OIIK- B3.2 HCTOYHHKOB, TOM YHCIIC HHTEPHET- V3.2 PpCIICHUS TIOCTABICHHOMN 3a/1auK 33.2
1, OIIK-2, HCTOYHHKOB
OIIK-3, OlIK- IIpuMeHATh HHOCTPAHHBIN A3bIK
7), AMOP B3.3 V3.3 VTSt IEJIOBOM MEPENTUCKU U 333
1.1,12,13), poeCCHOHATBHOM e TEIBHOCTH
CDIO (3.2, OOBSCHATH Ha YPOBHE THIIOTE3
3.3), CyoC OTKJIOHEHHUS MOJIYYEHHBIX
(YK1, VK2, YHaCTHA B JCKYCCHAX, IKCIIEPUMEHTAIBHBIX JIAHHBIX OT
P3 VK 4) B3.5 BBICTYIIEHHS C JOKJIaaMH1 1 V3.5 I/13B6pCTHI>IX eo 33.5
COOGILICHIAMH PETHYECKUX U
9KCTIEPUMEHTAITBHBIX
3aBUCHMOCTEH
N CrtpoeHue BellecTBa,
Hcronb30BaTh MOHATHITHBII 1 OpARIECKYIO CBA3h (I,
TEPMHHOJIOTHHCCKIH Anrapat B XAMHUH ¥ MATEMATUKH, IPOOIEMBI
B3.7 V3.7 npodhecCHOHANBHOM cdepe, 33.7

paboTaTh C HAYYHO-TEXHUYECKOM
uHbopMarmei

JOCTIKEHHUS] COBPEMEHHOH (DH3HKI
U XMMHH U 00IIYI0 HAYIHYIO
KapTHHY MHpa




B pesynbTate OCBOCHHS AMCUMILIUHBI (MOAYNSI) CTYIEHTOM IOJDKHBI OBITH JOCTUTHYTHI
cleIyIolue pe3ynbTarsl (Tadi. 2):

Tabnuua 2
Inanupyemvie pezyiomamol 00yueHUs1 N0 OUCYUNTIUHE
Ne n/mt Pe3ynbrar
P/12 bakamaBp crmocobeH K caMOOpraHM3alMM W CamMoOOpa3oBaHUIO, pPabOTaTh B

KOJIJICKTHBE, K KOMMYHHKAIIMM B YCTHOH M MUCBMEHHOH (hopMax, B TOM YHCIIE HA
UHOCTPAHHOM SI3bIKE.

P13 BakanaBp criocoOeH HCIONIBb30BaTh B MPOPECCHOHATBHON ACSITETLHOCTA 0a30BBIC
€CTECTBEHHOHAYYHbIE 3HAHUS, COBPEMEHHbIE KOHUENIMH U OTrpaHUYEHUs
€CTECTBEHHBIX HAyK, UCTOJIb30BATh ()yHIaMEHTAIbHBIC 3HAHUS pa3/IesioB 00IIeH 1
TEOpEeTUUEeCKOH (M3UKM, MaTeMaTHUKW MJid CO3JaHHUs MOJeNed U pelleHus
TUIOBBIX NMPO(ECCHOHANBHBIX 3a/la4, B TOM YHWCJIE C HCIIOJIb30BaHUEM 3HAHHM
po(hecCHOHATLHOTO MHOCTPAHHOTO SI3bIKA.

4, CTpyKTypa U cojepkaHue QU CHUILTHHBI

Moayas 1. Metals and Semiconductors

Paznen 1. Methods for production of bulk mono- and polycrystal materials

TeMbl JleKUMd ¥ MPAKTUYECKUX 3AHATHM

1. Metals, semiconductors, dielectrics. Electronic structure. Band diagram. Physical,
chemical, mechanical and technical properties. Applications.
2. Crystal growth methods. Gaseous-phase (vapor) crystallization in a presence of

pressure gradient. Melt crystallization in a presence of temperature gradient. Melt
crystallization in a presence of concentration gradient at the crystal/solution interface.

3. Steel casting. Iron-carbon diagram. Phases and structural components in iron-carbon
steels.

4. Thermal treatment and surface impregnation of metals.

5. Metals alloying, semiconductors doping, and problems related to them.

Pasznea 2. Processes and methods for the formation of nanostructured states in
structural materials

TeMbl JIeKUMHA ¥ NPAKTHYECKHUX 3AHATHM

1. Methods for the severe plastic deformation. Equal Channel Angular Extrusion. High-
pressure torsion. Multidirectional forging.

2. Surface nanostructuring of metals and semiconductors. Methods and equipment for
high-energy impact.

3. Ultrasonic impact treatment. Regularity in surface morphology and its
microstructure in structural materials.

4. Mechanical properties of nanostructured materials. Mechanisms of deformation and
fracture.

5. Electron- and ion-beam treatment. Regularity in the changes of surface

microstructure.
Moayas 2. Experimental Methods in Condensed Matter Research

Pasnea 1. Structural methods for attestation of the solids

TeMbl JIeKUMHA ¥ NPAKTHYECKUX 3AHATHM
1. Methods for study of elementary particles interactions. Hadron collider. Relationship
between solids' structure and their performance characteristics. Experimental methods for




the studies of crystals’ phonon and electron spectra. Physical principles of elementary
particles detection.

2. Transmission electron microscopy (TEM). Imaging principles. Diffraction
patterns/images formation in scanning electron microscope. Bright-field and dark-field
images. Samples preparation. Electron diffraction.

3. The principle of pattern obtaining from Electron Backscatter Diffraction (EBSD).
Kikuchi lines. EBSD capabilities.

4. X-Ray Diffraction (XRD) principles. X-|Ray generation principle. Bragg law.

5. XRD (X-Ray diffraction) analysis. XRS (X-Ray spectroscopy) analysis. XRF (X-ray
fluorescence) analysis. Calculation of coherent scattering regions, micro- and macrostresses.

Paznen 2. Methods for solids' surface investigation

Tembl JleKUMid ¥ MPAKTHYECKUX 3AHATHM
1. Ultrasonic inspection. Basic laws of ultrasonic waves propagation in the crystal.
Effect of the crystal lattice defects on the speed of sound. Methods for signal detection and
processing.
2. Synchrotron radiation. Theory of synchrotron radiation. Synchrotron spectroscopy.
Study of the structure using SR. Technical applications of SR. Experimental methods for
condensed matter studies using neutron beams.
3. Scanning probe microscopy (SPM). Imaging principle. Scanning tunneling
microscopy (STM) - measurements in direct-current and constant-altitude modes. Contact,
non-contact and semi-contact modes of atomic-force microscope (AFM) operation.
Lennard-Jones potential. Advantages and disadvantages of STM and AFM. Limitation of
methods application.
4. Scanning electron microscopy (SEM). Imaging principle in SEM. Advantages and
disadvantages of the SEM. Fractographic analysis.
5. Operation principle, magnification and resolution of an optical microscope. Optical
profilometry. Metallographic studies. Determination of the orientation in crystals.
Attestation of the grain structure.

Moayas 3. Mechanical Characteristics of Solids

Paznen 1. Analysis of materials hardness.

TeMpbl JleKUMA ¥ TPAKTHYECKUX 3AHATHM
1. Types of deformation in solids. Elastic and plastic deformation. Types of static and
dinamic loading. Extension, compression, three- and four-point bending, reverse bending,
impact viscosity, creep of materials. Tension testing machines. Determination of material’s
impact viscosity. Cold-shortness threshold. Sources of errors in strength tests.
2. Friction wear. Determination of frictional coefficient. Methods for evaluating the
wear-resistance of materials.
3. The stress-strain curve. Elastic constants, yield stress point and ultimate stress point,
ductility of materials. Brittle and ductile fracture of solids. Fractography.
4. Analysis of materials hardness. Methods hardness measuring. Brinell, Rockwell and
Vickers hardness. Measurement of microhardness. Physics of microhardness. Structural and
kinetic features of materials shaping under indentation. Installation for micromechanical
studies by the method of indentation. Calculations of hardness according to the results of the
microhardness test.
5. Nanoindenting. The principle of the device. Effect of substrate’s hardness on thin
films’ mechanical characteristics, that are determined by the method of nanoindentation.
Determination of indentation parameters by the Oliver-Pharr method. Method for true



hardness determination.

Paznen 2. Physical properties of condensed matter

TeMbl JIeKUMHA ¥ NPAKTHYECKUX 3AHATHM

1. Determination of the phase-transition temperature of a substance in a condensed
state. Thermo-gravimetric analysis and differential scanning calorimetry. Coefficient of
volumetric and linear thermal expansion. Optical-mechanical, capacitive, induction,
interference, X-ray and radio-resonance dilatometers. Methods for determining the
characteristics of the porous structure of materials. Mercury porometry. Reference
porometry. Instruments for measuring micropores, nanopores. Methods and instruments for
density determination.

2. Electrical properties of metals, semiconductors and dielectrics. Methods for
measuring electrical resistance. Magnetic characteristics of materials, and methods for their
studying. Scheme and operating principle of the vibration magnetometer. Barkhausen noise.
3. Residual stresses in thin films. The cause of internal stresses. Optical methods for
measuring stresses. Stoney formula. Determination of thin films’ thickness. Adhesion
measuring for the thin films and coatings by the scratch method.

Monayas 4. OcHoBbI MaTepuajioBenenusi / Fundamentals of materials

Paznea 1. Plastic Deformation of Metals and Related Properties

TeMbl JleKUMA ¥ TPAKTHYECKUX 3AHATHM
1. Atomic Structure and Interatomic Bonding
2-3.  The Structure of Crystalline Solids
4-6. Imperfections in Solids
7-8.  Diffusion

Pazneax 2. Plastic Deformation of Metals and Related Properties

TeMpbl JleKUMA ¥ TPAKTHYECKUX 3AHATHM
10-11. Mechanical Properties of Metals
12. Strengthening Mechanisms
13. Fracture.

Pa3znen 3. Phase Diagrams and Phase Transformations

TeMpbl JleKUMA ¥ TPAKTHYECKUX 3AHATHM
14 - 15. Binary eutectic systems.
15 — 16. The kinetics of phase transformations
17 - 18. Mini-conference

5. OpraHu3anmsi CaMOCTOSITeJIbHOI PadoThI CTY1eHTOB

CamocrosTrenbHas padoTa CTyI€HTOB IPU M3YUYEHUH TUCHMIUIMHBI IIPEyCMOTPEHA B
BUJaX U (popMax, MIPUBEACHHBIX B Ta0JI. 3.

Ta6muma 3
OcHognble 810bl U POPpMbI CAMOCOAMENbHOU PAOOMbL
i Oobem
Buasbl camocTosiTe/IbHONH padoThI
BpPeMeHH, U
PaboTa ¢ NEKIMOHHBIM MaTepHanioM, IOUCK M 0030p JMTEPaTyphl U 3IEKTPOHHBIX




Buasbl camocTosiTeILHOH padoThI Oonem
BpeMeHH, 4

HMCTOYHUKOB MH()OPMAIINH 110 MHIMBUAYAIBHO 33JaHHOH MpoliieMe Kypca 21
W3zydeHue TeM, BBIHECEHHBIX Ha CAMOCTOSITEIBHYIO TPOPA0OTKY 21
[ouck, aHanu3, CTPYKTypUPOBAHUE U TIPE3CHTAMs HH(DOpMAIUu 20
BrimmonHeHne AOMAmTHUX 3aJaHWi, pacdeTHO-TpaQHUeCKHX padoT W IAOMAITHHX

KOHTPOJIBHBIX PaboT 21
[ToaroroBka K 1ab0OpaTOPHBEIM pabOTaM, K MPAKTHYECKUM ¥ CEMUHAPCKUM 3aHSATHSIM 21
HccnenoBarenbckas paboTa W ydyacTHE B HAYyYHBIX CTYJACHUSCKUX KOH(DEPCHIMSX,

CeMHHApax ¥ OJMMIINAIaX 21
AHann3 HayYHBIX MyOJIMKaKi TI0 3apaHee ONpeAeTIeHHON MpenojaBaTesieM TeMe 21
[ToaroroBKa K KOHTPOJILHOW PabOTE U KOJUIOKBUYMY, K 3a4€Ty, SK3aMCHY 21

6. OIIeHKa KayeCcTBa 0OCBOCHUSA JUCHUIIJINHBI

OneHka KadecTBa OCBOCHMS JUCLMIUIMHBI B XOJ€ TEKyHUIeW M NPOMEXYTOYHOH
artecTanui OOy4aroOmMXCsl OCYyHIeCTBIsieTcss B cooTBeTcTBUHM ¢  «llomoxkeHuem o
IIPOMEKYTOUHOM aTTeCTalK CTYAEHTOB TOMCKOI0 NOJUTEXHUYECKOTO YHUBEPCUTETAN.

MaxkcruManabHOE KOJIMYECTBO OaylIoB IO aucuuiuinHe B ceMectpe — 100 6amios, B
T.4.

— B paMKax TeKyIlero Koutpois — 60 6amios,
— 3a MPOMEXYTOYHYIO aTTecTaluio (3k3amen/3ader) — 40 6ayos.

MaxkcruManbHOE KOJIMUYECTBO OalsIOB 32 BBIIOJHEHHE KYypCOBOI'O MpoeKTa (padoThl) B
cemectpe (mpu Hanuuun) — 100 Gamwios, B T.4.:

— B paMKax TeKyuero koutposs — 40 6amios,
— 32 MPOMEXKYTOYHYIO aTTecTaluo (3amuTy) — 60 6anios.

OreHka KauecTBa OCBOEHUS JAUCLUILIMHBI IPOU3BOIUTCS 110 pe3yJbTaTaM OLIEHOUHBIX
MEpONPHUITHH.

OneHouHblE MEpOIpPUITHS TEKYIIEro KOHTPOJs IO pas3jienaM M BUIaM y4eOHOM
NeATeNbHOCTH npuBeAcHsl B IIpunoxkennn «KameHOapHbId pEUTHHI-IUIAH W3Y4YEHUS
JUCLUTUIAHBL.

7. YueOHO-MeTOANYECKOe U HH(POPMAIIHOHHOE o0ecnieyeHne TUCHMIIMHBI (MOTYJIs1)
7.1 MeToau4yeckoe odecrneueHue
OcHoBHas nuTeparypa:
1. Iris Eisenbach. English for Materials Science and Engineering, Exercises, Grammar,
Case Studies / Vieweg+Teubner Verlag, Springer Fachmedien Wiesbaden GmbH. — 2011.
2. H. K. D. H. Bhadeshia. Crystallography. Materials Science and Metallurgy. -
University of Cambridge, 2014-15. — 83.
3. Howard Stone. Mechanical Behaviour of Materials. - University of Cambridge,
2014-15. - 106.
4. Grussendorf Marion. English for Presentations / Oxford University Press. — 2006. —
76.
Dictionaries Recommended for Students
(the latest available edition of the printed versions should be used)

1. Dictionary of Contemporary English For Advanced Learners.
Langenscheidt Longman, Pearson Education Limited.-2014.-2224.
2. Oxford Thesaurus of English. Oxford University Press.- 2009




3. Oxford Collocations Dictionary for Students of English. Oxford University
Press.- 2009 (www.eknigi.org )

7.2 NudopMmanoHHOe 0becnieyeHune

Internet-pecypcet (B T.u. B cpene LMS MOODLE wu nap. oGpa3oBarenbHbie U
OMOJIMOTEYHBIC PECYPCHI):

1. Molecular expression. Virtual microscopy.
http://micro.magnet.fsu.edu/micro/gallery.html

2. H. K. D. H. Bhadeshia. Some Techniques of Optical Microscopy.
http://www.msm.cam.ac.uk/phase-trans/abstracts/optical.html

3. H. K. D. H. Bhadeshia. Teaching Materials. www.msm.cam.ac.uk/phase-
trans/teaching.html

4. Crystallography 2013
http://www.youtube.com/playlist?list=PLj4Yi10gg3209080wUZASi-
[7xZvdr47TNC

8. MaTepuajibHO-TeXHHYECKOe o0ecnieyeHne TUCHUIIMHBI (MOLYJI51)

OCHOBHOE MaTepHAIbHO-TEXHUYECKOE OOCCIeUCHUEe JUCHUILIMHBI MPEJCTaBICHO B
Taom. 4.

Tabmuua 4
MartepuanbHO-TEXHUUECKOE 00eCTIeYeHUE TUCIUIIIMHbI
Anpec
HanmenoBanune 000py0BaHHBIX Y4eOHBIX KAOMHETOB, (MecTOMmOJI0:KEHNE),

Ne KOMIbIOTEPHBIX KJIACCOB, Y4eOHBIX JIa00paTOpHii, 00bEeKTOB s C YKa3aHueM
n/n NpPOBe/leHUs MPAKTHYECKUX 3aHATHH ¢ IepeyHeM OCHOBHOTO Kopmyca
000py10BaHUsI H HOMepa

ayaIuTopun

1. KommnbroTepHbIe KIIacChl Ayn.528

(19 kopm)

2. WuTepakTrBHAS HOCKa Ayn. 206-208

(3 xopm)

3. OOopymoBanne I HWCCIeNOBaHHWA  Kpuctammorpaguu  obpasmoB: | Aya. 103, 104, 303
MeTauiorpahuyeckuii  MHKPOCKOII, ~MHKPOTBEpIOMEp, AU(PpPaKTOMETp (3 xopm)
Schimatzu

4. MaxeThl KpUCTAJUIMIECKUX PEIIETOK Ayn. 210 (3 xopn)

5. Kpucrammsl, coennHeHHs, MeTaTBI (00pa3Ifsl) Ayn. 203 (3 xopm)

6. Mertammorpadguyeckue CTPYKTYpBI METAJUIOB H CIUIABOB ((OTO). Ayn. 203 (3 xopm)

bazoBast pabouast mporpamMmMa coctaBieHa Ha ocHoBe OOmieit xapaktepuctuku OOII
TITY no manpasnenuio «03.03.02 dusuka» (mpuema 2018 r.).

[IporpamMma o1o0peHa Ha 3aceJaHUU OTIEJICHUS
(mpoTtokon Ne OT «___ » 201 r.).

Asropsr: Kynusapos B.H., accucrent OO® UATII
Kympekosa E.N., nonenr O2® MATII


http://www.eknigi.org/
http://micro.magnet.fsu.edu/micro/gallery.html
http://www.msm.cam.ac.uk/phase-trans/abstracts/optical.html
http://www.msm.cam.ac.uk/phase-trans/teaching.html
http://www.msm.cam.ac.uk/phase-trans/teaching.html
http://www.youtube.com/playlist?list=PLj4YiOgq320q80wUZASi-l7xZvdr47TNC
http://www.youtube.com/playlist?list=PLj4YiOgq320q80wUZASi-l7xZvdr47TNC

JlonmosiHUTE IbHBIE pa3aelibl, GopMupyeMble 1 padodei

NPOrpaMMbl Ha KaJIeHAAPHBIN Y4eOHbIN o/

9. O6pa3oBaTe/ibHbIEe TEXHOJIOTHH

[lpy  W3y4eHWM  JUCHUIUIMHBI  (MOXYJIA)  HWCHOJB3YIOTCA  CIICIYIOIIHE
00pa3oBaTeNbHbIC TEXHOIOTHH:
Tabmauma 5
Memoovl u popmul opeanuzayuu 06y4eHus
Opra’u3alv 00y4eHUs
: a Jlexn. | Jlab. pab. p. san./ Tp.*, Mx**| CPC K. mp. ***
CEM.,
Meronbl
IT-mMeTons! +
Pabora B komaHze +
Case-study
Urpa +

MeTtomp!l mpoOIeMHOTO O0Y4YeHHUS

+

O6yquI/Ie Ha OCHOBC OIIbITa

Ormeperkarorasi caMOCTOSITeNbHAS
pabora

IIpoexTHbBIN METOA

+

TTouckoBBIA MeTO

+

HccnenoBaTenbCKUM METO

+

Hpyrue Mmeronabl

* — TpenuHnr, ** — macrep-kiacc, ***— koMaHJHBIA IPOEKT

10. Conep:xanue caMoOCTOSITEIbHOI PaGoThI MO JUCHUILINHE (MOTYJIIO)

TeMbl HHAUBUAYAJIBbHBIX 3aJaHMM:

1. Bubble Raft

2. WEEKEND PROJECT: MAGIC CRYSTALS. MAKE YOUR OWN CRYSTAL

Tembl, BLIHOCUMbIE HA CAMOCTOSITEIbLHYIO IPOPA0OTKY:

. X-ray methods.

. Pyroelectrics

. Piezoelectric effect
. Liquid crystals

. Polymers

. Ceramics

O©Ooo~NOoO ol wWwN -

el
N RO

el el
o~ w

. Dielectric materials

[EY
(op]

. Why nature has created symmetry?

. If life is possible without symmetry?
. As a person creates symmetric objects, for what purpose?

. What causes the symmetry of admiration or indignation?

. Do | need knowledge of mathematical facts and laws to explore the outside world?
. Who is more attractive Gemini or twins?

. Shape memory effects and superelastisity
. Magnetic properties of solids

. Materials for Nuclear Power Generation



OcHoBHas JuTeparypa:

1. Iris Eisenbach. English for Materials Science and Engineering, Exercises, Grammar,
Case Studies / Vieweg+Teubner Verlag, Springer Fachmedien Wiesbaden GmbH. —
2011.

2. H. K. D. H. Bhadeshia. Crystallography. Materials Science and Metallurgy. -
University of Cambridge, 2014-15. — 83.

3. Howard Stone. Mechanical Behaviour of Materials. - University of Cambridge,

2014-15. — 106.
4. Grussendorf Marion. English for Presentations / Oxford University Press. — 2006. —
76.

Dictionaries Recommended for Students
(the latest available edition of the printed versions should be used)
5. Dictionary of Contemporary English For Advanced Learners. Langenscheidt
Longman, Pearson Education Limited.-2014.-2224.
Oxford Thesaurus of English. Oxford University Press.- 2009
7. Oxford Collocations Dictionary for Students of English. Oxford University Press.-
2009 (www.ekniqgi.org )

o

11. Ouenoynbie MepONPUATHS

11.1 Mo moayio 1

OueHo4yHbIC MEPONPUATHSA Koa-Bo Baaasl Pe3yabTaThl 00y4eHuUs 10
AUCHUILIHHE (MoayJio), P/{
KonrposbHas padbota 2 10 P2, PA3
KomnokBuym 2 10 PJ12, P]13
CaMocTosTenbHbIE 10 20 PJ12, P]13
Pedepar + BoicTyIUIeHHE 2 20 P2, PA3
3ayer 40
UTOIro 100
ITo moaysio 2
OueHo4yHbIC MEPONPUATHSA Koa-Bo Baaasl Pe3yabTaThl 00y4eHHUs MO
AUCHUILIHHE (MoayJio), P/{
KontponsHas pabora 2 10 P2, PA3
KomnokBuym 2 10 P12, P/13
CaMocTosTenbHbIE 10 20 P12, P/13
Pedepar + BoicTyIUIeHHE 2 20 P2, PA3
3auer 40
UTOro 100
I1o moayio 3
OueHoYHbIe MePONIPUSITHS Koa-Bo Baaasl Pe3yabTaThl 00yueHust no
AUcHUILIMHE (Moay.io), PJ{
KonrponbHas pabora 2 10 P2, PA3
KomnokBuym 2 10 P12, P/13
CamocTosTenbHbIE 10 20 P12, P/13
Pegepar + BolcTyIuieHHE 2 20 P2, PA3
3auer 40
UTOro 100



http://www.eknigi.org/

Ilo moayo 4

O1eHOYHBIE MEPONPUATHS Koa-Bo Bamabl Pe3yabTaThl 00yUeHHs 1O
aucHuIInHe (Moay.aiw), PJI
KonrponbHas pabota 2 10 P2, PA3
Komnoxksuym 2 10 P12, P/13
CaMocTosATebHBIE 10 20 P12, P/13
Pedepar + BolcTyIuIeHHE 2 20 P2, PA3
3ader 40
HUTOIO 100

Kanenpgapuplii pedTHUHI-IUIAH  OCBOCHUS  JIMCLUILIMHBI
MIPUIIOKEHUH.

HporpaMMa oz[o6peHa Ha 3aC€JaHHUH OTACICHUA

(Monyns) mpencTaBieH

(mpotokon Ne OT«__ » 201 r.).

Astopsr: Kynuspos B.H., accucrent OO® UATII
Kymnpekosa E.U., nouentr OO UATIL

PenensenTsr:

[pod., OOD UATUI TITY /Kproukos 10.10./

B




[Ipunoxxenue k paboueii mporpaMmme JUCITUTIIMHBI (MOTYIIs)

KaJieHapHblii pedTHHT-IUIAH W3YYeHHs TUCIUILIMHBI (MoayJisi 1)

[TpodeccrnonanbHas MOArOTOBKA HA AHTTIMICKOM SI3BIKE

JIJ1s1 CTYZICHTOB TPYIIIBI 0581 OOIl OOII 03.03.02 ®usuka
[IIkona MATII Cemectp 3) VueGHblii rof | 2020-2021
IIpenonaBarenn Kynusipos B.H.
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Pasnen 1. Methods for production of bulk mono- and polycrystal

materials
P12 Workshop 1. Metals, semiconductors, dielectrics 2 2
PJI3 CPC
P12 Workshop 2. Electronic structure. Band diagram 2 2 2 2
PJI3 CPC
P12 Workshop 3. Crystal growth methods 2 2 2 2
PI3 CPC
P12 Workshop 4. Melt crystallization in a presence of temperature gradient 2 2 2 2
PI3 CPC
P12 Workshop 5. Steel casting 2 2
P13 CPC
P12 Workshop 6. Iron-carbon diagram 2 2 2 2
P13 CPC
P12 Workshop 7. Mechanical properties of nanostructured materials 2 2 2 2
PII3 CPC
P12 Workshop 8. Thermal treatment and surface impregnation of metals 2 2 5 5
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P13 CPC
9 Kondepenu-nenes 1
Workshop 9. Reference work 2 2 5 5
P2
KoHTponupyoiine MeponpHsTHs 2 5 10
P/I3
CPC
Bcero no KOHTPOJILHOH TO4Ke (aTTecTanum) 1
Pazpgen 2. Processes and methods for the formation of nanostructured
states in structural materials
10 P2 Workshop 10. Methods for the severe plastic deformation 2 2 2
PJI3 CPC
11 P2 Workshop 11. Multidirectional forging. 2 2 2
PJI3 CPC
12 P2 Workshop 12. Surface nanostructuring of metals and semiconductors 2 2
P/I3 CPC
13 P2 Workshop 13. Methods and equipment for high-energy impact 2 2 2
PJI3 CPC
14 P2 Workshop 14. Ultrasonic impact treatment 2 2 2
PJI3 CPC
15 P2 Workshop 15. Mechanical properties of nanostructured materials 2 2 2
PJI3 CPC
16 P12 Mini-conference. 2 2 5
PJI3 CPC
17 PJ12 Mini-conference. 2 2 5 5
PJI3 CPC
18 PJ12 Kondepenu-neness 2
PJ3 [Ipakrudeckoe 3aasatue (cemunap 1). KontponpHas paborta 2 5
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KonTtponupyromne MeponpusTis 2 5 5
CPC
KOHCyJ’IBTaL[I/IOHHOG 3aHATHC
Bcero no KOHTPOJIbLHOM TOYKeE (ATTECTAMHU) 2 32 40 max60
KaJieHapHblii peid THHT-IUIAH W3YYeHHs U CIUILIHHBI (MOTYJisi 2)
HpO(beCCI/IOHaJII)Haﬂ MOATrOTOBKA Ha aHTJIMHMCKOM SI3BIKE
JJ1s CTYyIEHTOB TPYIIIBI 0681 OO0II OOII 03.03.02 ®u3uxa
IIIxona WATII Cemectp 6 Y4eOHblii rof ‘ 2020-2021
[IpenonaBarens Kynuspos B.H.
KoJ1-Bo 4acoB OuennBaonye MeponpHusITH
z PesyabTarbl Ayn. Cam. - 5 ) g = “ Kon5o TexHoa0rust
= Buj yueOHOii 1eATeIbHOCTH 110 pa3ienam s E = o Q- = on S = 5 - TpoBeenust
2 obyuenus g E‘ g 5 gé E- %;I E E % baxton 3&{8‘}?3
A~ 2 A = > - &z S
a ° =
Pasnea 1. Structural methods for attestation of the solids
P12 Workshop 1. Methods for study of elementary particles interactions 2 2
PJI3 CPC
P2 Workshop 2. Physical principles of elementary particles detection 2 2 2 2
PJI3 CPC
P2 Workshop 3. Transmission electron microscopy 2 2 2 2
PJI3 CPC
P2 Workshop 4. Electron diffraction 2 2 2 2
P/I3 CPC
P12 Workshop 5. The principle of pattern obtaining from Electron Backscatter 2 2
P13 Diffraction
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CPC
6 P2 Workshop 6. X-Ray Diffraction principles 2 2 2
P/I3 CPC
7 Workshop 7. X-Ray spectroscopy analysis 2 2 2
P2
PII3 CPC
8 P12 Workshop 8. Calculation of coherent scattering regions 2 2 5 5
P/I3 CPC
9 Kondepenu-uenens 1
Workshop 9. Reference work 2 2 5 5
P/I2
KoHTpoaupyroline MeponpHsTHs 2 5 5 10
P3
CPC
Bcero no KOHTPOJILHOH TOuKe (aTTecTanum) 1
Paznen 2. Methods for solids' surface investigation
10 P2 Workshop 10. Basic laws of ultrasonic waves propagation in the crystal 2 2 2
PJI3 CPC
11 P2 Workshop 11. Synchrotron radiation 2 2 2
PJI3 CPC
12 P12 Workshop 12. Experimental methods for condensed matter studies using 2 2
PJ13 neutron beams
CPC
13 P2 Workshop 13. Scanning tunneling microscopy 2 2 2
PJI3 CPC
14 P12 Workshop 14. Scanning electron microscopy 2 2 2
P73 CPC
15 P12 Workshop 15. Operation principle, magnification and resolution of an 2 2 2
P13 optical microscope
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CPC
16 P12 Mini-conference. 2 2 5 5
PJI3 CPC
17 P12 Mini-conference. 2 2 5 5
P/I3 CPC
18 Kondepeniu-ueaens 2
P12 [MpakTrueckoe 3ansartue (cemunap 1). Konrpomnbnas pabora 2 5 5
PI3 KonTponupyromue MeponpHusTHs 2 5 5
CPC
KOHCyJILTaLII/IOHHoe 3aHATHUC
Bcero no KOHTPOJIbHOM TOYKE (ATTECTALMH) 2 32 40 max60
KaJieHapHblii peidTHHT-IUIAH W3YYeHHUs JUCIUILIHHBI (MoayJisi 3)
IIpodeccuonaibHast NOATOTOBKA HA AaHTJIMHCKOM SI3bIKE
JUis CTYyIEHTOB IPYIIIBI 0b81 OO0II OOII 03.03.02 ®u3uxa
[Tkona WATII Cemectp 7 Yue6Hblii ro | 2021-2022
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Pasznen 1. Analysis of materials hardness
1 P2 Workshop 1. Elastic and plastic deformation 2 2
PI3 CPC
2 PJ12 Workshop 2. Cold-shortness threshold 2 2 2 2
PI3 CPC
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3 P2 Workshop 3. Determination of frictional coefficient 2 2 2
P/I3 CPC
4 P12 Workshop 4. Elastic constants, yield stress point and ultimate stress point, 2 2 2
P3 ductility of materials
CPC
5 P12 Workshop 5. Methods hardness measuring 2 2
PI3 CPC
6 P/12 Workshop 6. Calculations of hardness according to the results of the| 2 2 2
P13 microhardness test
CPC
7 P12 Workshop 7. Effect of substrate’s hardness on thin films’ mechanical 2 2 2
PI3 characteristics
CPC
8 P12 Workshop 8. Determination of indentation parameters by the Oliver-Pharr| 2 2 5 5
P13 method
CPC
9 Kondepenm-uemens 1
Workshop 9. Reference work 2 2 5 5
P/I2
PII3 KoHTponupyommue MeponpHsTHs 2 5 5 10
CPC
Bcero mo KOHTpOJIbHOI TOYKe (aTTecTanun) 1
Pasnea 2. Physical properties of condensed matter
10 P12 Workshop 10. Thermo-gravimetric analysis and differential scanning 2 2 2
Pa3 calorimetry
CPC
11 P2 Workshop 11. Instruments for measuring micropores, hanopores 2 2 2
PJI3 CPC
12 P12 Workshop 12. Methods for measuring electrical resistance 2 2
PJI3 CPC
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13 P12 Workshop 13. Scheme and operating principle of the vibration 2 2 2 2
P3 magnetometer
CPC
14 P12 Workshop 14. Residual stresses in thin films 2 2 2 2
P/I3 CPC
15 P/12 Workshop 15. Adhesion measuring for the thin films and coatings by the| 2 2 2 2
P13 scratch method
CPC
16 P12 Mini-conference. 2 2 5 5
PJI3 CPC
17 P12 Mini-conference. 2 2 > 5
PJI3 CPC
18 Kondepenu-neness 2
PI12 [pakTrueckoe 3ausartue (cemunap 1). Konrpossnas pabota 2 5 5
P/3 KoHTponupyromue MeponpHsTHs 2 5 5
CPC
KOHCyJ'[LTaL[I/IOHHOG 3aHATHUC
Bcero nmo KOHTPOJIbLHOM TOYKeE (ATTECTALMH) 2 32 40 max60
KanenaapHblii pefiTHHT-TIUIAH H3YYeHHs] THCHUILINHBI (MoyJisi 4)
ITpodeccuonanbHas MOATOTOBKA HA AaHTJIMHCKOM SI3bIKE
JUI CTyIEHTOB IpyIIBI 0b81 OOII OOII 03.03.02 ®u3uxa
[Tkosna WATII Cemectp 8 YueGHbIii o7 | 2021-2022
[Ipenonasarenb Kynpekosa E.N.
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Pa3nen 1. BBenenne
P/I2 Workshop 1. Material scientists and material engineers 2 2
P/I3 CPC
P/I2 Workshop 2. Atomic Scale Structure of Materials 2 2 2 2
P/I3 CPC
P12 Workshop 3. Optical Microscopy and Specimen Preparation 2 2 2 2
P13 CPC

Paznen 2. Crystallography
P12 Workshop 4. Introduction to Crystallography 2 2 2 2
P13 CPC
P12 Workshop 5. Introduction to Crystallography 2 2
P13 CPC
P12 Workshop 6. Lattice Planes and Miller Indices 2 2 2 2
P13 CPC

Workshop 7. Lattice Planes and Miller Indices 2 2 2 2
P/I2
PII3 CPC
P12 Workshop 8. Reference work 2 2 5 5
PJI3 CPC

Kondepenu-nenens 1

Workshop 9. Reference work 2 2 5 5
P/I2

KoHTponupyommue MeponpHsTHs 2 5 5 10
P/I3

CPC

Bcero no KOHTPOJILHOH TouKe (aTTecTanum) 1

Pasznen 3. Mechanical Behavior of Materials
PJ12 Workshop 10. X-ray Diffraction Techniques 2 2 2 2
P/13 CPC
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11 P2 Workshop 11. X-ray Diffraction Techniques 2 2 2
P/I3 CPC
12 P2 Workshop 12. Tensors in Material Science 2 2
P/I3 CPC
13 P2 Workshop 13. Tensors in Material Science 2 2 2
P/I3 CPC
14 P2 Workshop 14. Fundamentals of Metal Forming Processes 2 2 2
PJI3 CPC
15 P2 Workshop 15. Fundamentals of Metal Forming Processes 2 2 2
PJI3 CPC
16 PJI2 Mini-conference. 2 2 5
PJI3 CPC
17 PI12 Mini-conference. 2 2 5 5
PJI3 CPC
18 Kondepenu-uemens 2
Pa2 [MpakTraeckoe 3ansarue (cemunap 1). Konrpombaas paboTa 2 5 5
Pa3 Kontponupyroume MeponpusaTis 2 5 5
CPC
KOHCyJILTaHI/IOHHOC 3aHITHUC
Bcero nmo KOHTPOJIbLHOM TOYKe (ATTECTALMH) 2 32 40 max60
3auér/Aud. 3auér/IK3amen max40
Oomuii 00beM padoThl MO TUCHHUILINHE max100




Texymmii KOHTPO.Ib, IIpome:xxyTouHasi aTTecTanus, 6a Hrorosas TpaguuuoHHas JlutepHas OnpeneJieHne OLeHKH
MPOLEHT BbIl'lOJl;l/HeHl/lﬂ csamen / 33[1[“']'3 KIl/ KP, pel/lTl/lHF(ﬁ)Baﬂ OLIEHKa OLICHKAa
3anaunns, % same oruera no HUPC/ OLEHKA, GaJT
YUprPC
96100 At OTIIMYHOE TIOHUMAHHUE MPEIMETa, BCECTOPOHHUE 3HAHHUS, OTITHYHBIC
. ) MCHUS U BIIAJICHUEC OIIBITOM MPAKTUYCCKOMN JIESTEITBHOCTH,
90%-+100% 39-40 57+60 Oruso Y A P ’
9095 A HEOOXOIMMBIC PE3yJIbTAaThl 00YICHUsI C(HOPMUPOBAHEI, UX KAYECTBO
OIIGHEHO KOJIMYECTBOM 0alIOB, OJM3KUM K MAKCUMAJIBHOMY
JlocTaToyHO MOJHOE MOHUMAHUE MpeIMeTa, XOPOIINe 3HAHUS, YMEHUS
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22+40 33+60 55+100 3auteHo D A v Yio
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