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1. Ileaan ocBOEHMSI AN CIUIIJIMHBI

[lensiMu OCBOCHHSI JUCIUIUIMHBI SBJIAETCS (HOPMHUPOBAHHE Y OOYYAIOIIUXCS
OIPENICICHHOIO0 COCTaBa KOMIIETCHIIMHA JIII MOJATOTOBKM K  MPo(hecCHOHAIBHOM
JeATeIbHOCTH:

- MOATOTOBKAa K paboTe B  HMHTEPHALMOHAIBHON KOMaHJIE, OpraHU3allu
TBOPYECKOTO KOJUICKTHBA W €ro paboThl Hall MPOSKTOM HAYYHBIX HCCIICIOBAaHUN, B TOM
qHCIIe 32 PYyOeIKOM,

- MOArOTOBKa OakajgaBpa, ClIOCOOHOIO MPEICTaBUTh, 0OOCHOBATh M OTCTAMBAThH
PE3YIbTAThI CO6CTB€HHBIX I/ICCHC,Z[OBaHI/Iﬁ N BBIBOJOB, OCO3HaBaTb OTBCTCTBCHHOCTL 3a
NPUHATHE TPOGECCHOHATBHBIX PEIICHHIH.

2. MecTo ucuunuHbl B cTpykrype OOIT

Juctunmmaa b1.B1.2 «IIpodeccuonanbHas MOATOTOBKA HA AHTJIMMCKOM SI3BIKE)
OTHOCUTCSI K BAapUAaTUBHOM YaCTU TyYMaHUTAPHOTO, COLMUAIBHOTO U 3KOHOMHUYECKOTO
nukina OOIl u mpemycMaTpuBaeT oOcCBOeHHE OakajdaBpaMH OCHOBHBIX TEPMHHOB U
MOHATHM, 0COOEHHOCTEN IPaMMaTUYECKUX KOHCTPYKIIHUM, MPaBU OCTPOCHUS TEKCTOB Ha
AQHTIIMHCKOM $SI3BIKE B OOJIACTH TEOPETHYECKON (M3MKU U (U3HKH KOHICHCHPOBAHHOTO
COCTOSTHHS.

IIpepeKkBU3HUTHI:

1. MaremaTuka

2. BBegcHue B MHKEHEPHYIO JICATEIHLHOCTD

3. ®wusuka

4. Teopus BEpOATHOCTEH U MaTEMaTUUYECKasi CTATUCTUKA

Conepxkanue pasiesioB JUCHUILIMHBI «Teopernueckas (HU3MKa» COTIACOBAHO C
coJiepKaHUEM AUCIUTUINH, U3y4aeMbIX MapauIesIbHO.

KopekBu3uThI:

1. Vuyebno-uccnemoBarenbckas padboTa CTyaeHTa

2. Mertanisl ¥ TOTYMPOBOAHUKHU: TEXHOIOTUU U TIPOIIECC

3. Owusnka MoBEPXHOCTU U TOHKHE TUICHKU

Kpome Ttoro, nmns oBnaaeHus mnpeameroMm «Teoperudeckas Qu3uka» OakanaBpy
HEoOXOoqMMa  aKTHUBHAsg  CaMOCTOsATENbHas  paboTa, KOTOpas  3aKjlo4yaeTcss B
JOIIOJHUTEIBHOM npopaboTKe JICKITMOHHOT'O MaTtepuana i BBIIOJTHEHUH
CaMOCTOATENbHBIX, JIOMAIlHUX H KOHTPOJIBHBIX paboT. «Teopernueckas Qu3nKa»
SIBJISIETCS] HAYAJIbHBIM KYPCOM JIJIs1 TOCJIEIYIOLIUX JIEKIIMOHHBIX KYPCOB.

IMocTpekBU3HUTHI:

1. DkcnepuMeHTalbHBIE METO/IbI B HCCIIEIOBAHNN KOHIEHCUPOBAHHOTO COCTOSTHUS

2. MeXIUCIUTUIMHAPHBIC ACTIEKThI HAHOTEXHOJIOTUN

3. OcHOBBI aHANIM3a TBEPABIX TN U TOHKUX MIECHOK

4. YyeOHo-Hccaen0BaTeNbcKas padoTa CTYJEHTOB

3. [Inanupyembie pe3yJbTaThl 00y4YeHUs M0 TUCHHILIHHE (MOLYJIIO)

B coorBerctBunm ¢ TtpeboBanuamu OOIl ocBoeHMe AUCUUIUIMHBL (MOIYIIS)
HampaBiIeHO Ha (OPMUPOBAHHME Yy CTYJIEHTOB CIEAYIOIIMX KOMIETEHIMHA (pe3yabTaToB
ocBoeHuss OOII), B T.u. B coorBerctBUM ¢ PI'OC BO wu mnpodeccrnoHaabHbIMU
crarnaptamu (Tabdmn.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 WHXKECHEPHOU
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 HaXO0OUThb
@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 MOJIYUEHHBIX
(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 H OOIIYI0 HAyIHYIO
KapTHHY MHpa




B pesynpTaTe OCBOCHHS AUCHUIUIMHBI (MOMYIS) CTYACHTOM JIOJDKHBI OBITh
JOCTUTHYTHI CIEAYIOIINE pe3yabTaThl (Tadm. 2):

Tabnuna 2
IInanupyemvle pezyivmamosl 00yueHust N0 OUCYUNTIUHE
No i/t Pesynbrar
P12 BakanaBp croco0eH Kk caMOOpraHu3aluyd U camooOpa3oBaHUIO, paboTaTh B
KOJUIEKTHBE, K KOMMYHHUKAllMd B YCTHONH U MHCbMEHHOU ¢opMmax, B TOM
YHCIIC HA UHOCTPAHHOM SI3BIKE.
PJ13 bakanaBp crmocoOeH HCIONB30BaTh B MPOGECCHOHATBHON JeATEIbHOCTH

0a30Bble €CTECTBEHHOHAY4YHbIE 3HAHUS, COBPEMEHHbIE KOHLEMNIMH U
OTFPaHUYEHUSI EeCTECTBEHHBIX HAyK, HCIOIb30BaTh (yHIaMEHTaIbHbIE
3HAaHUS pa3fenoB OOmeld M TeopeTHYecKOoW (U3UKM, MaTeMaTUKU s
CO3JIaHUs MO U peleHus] TUIIOBBIX MPO(EeCCHOHAIBHBIX 3a/1a4, B TOM
YuCI€ C WCIHOJIb30BAHMEM 3HAHUH MPO(ECCHOHATBFHOTO HHOCTPAHHOTO
A3bIKA.

4, CTpyKTypa u cojeps:kaHHue IUCHUILIHHBI

Moayas 1. Quantum mechanics.

Pazngea 1. Introduction - 4 hours

1. The Phenomena of Quantum Mechanics under headings: discreteness,
diffraction, and coherence.
2. Historical overview of milestones in Quantum Mechanics.
HGKI_II/I}I - O6CY)K,I[€HI/IG OTAaIlOB PAa3BHUTHUA COBpeMeHHOﬁ HayKH. Hpe,I[HOCLIJ'IKI/I

BO3HHUKHOBCHHS KBAHTOBOM TCOpHHU. 3HAKOMCTBO C OCHOBHBLIMHU Tpe6OBaHI/I$IMI/I n
q)OpMaMI/I IMPOMCIKYTOYHOI'O 1 UTOI'OBOI'O KOHTPOJIA.

Paznen 2. Mathematical Prerequisites — 4 hours

3.

4.

Linear vector space, operators, self-adjoint operators, Hilbert space and
rigged Hilbert space, probability theory.

The formulation of quantum mechanics: basic theoretical concepts,
conditions on operators, general states and pure states, probability
distributions.

Yrenue MaTtepualia, ONpCACIIAOIICTO 0a3oBbIC IIOHATHA, HCO6XOI[I/IMBIG JJIA
IIOHUMAaHWA MATCMAaTHUYCCKOro arimapara KBaHTOBOM TCOpHU. O3HakoOMIIEHHUE C
JIEKCUKOW. BhIlIoJIHEHNE JOMAIITHETO 3aJaHus.

Pa3znen 3. Kinematics and Dynamics — 4 hours

5

. Transformation of states and observables. The symmetries of space-time.

Identification of operators with dynamical variables. Equation motion.
Symmetries and conversation laws.

Coordinate representation and applications. Coordinate representation. The
wave equation and its interpretation. Probability flux. Conditions on wave
functions. Energy, eigenfunctions for free particles.

O3HaKOMJICHHE C ITOHITHEM BOJIHOBAS Cb}IHKHI/If{ B KBAaHTOBOI MEXHHUKE. OHpe)IeJ'IeHI/Ie
CBOWCTB, (pusmnueckas uHTeprperaus. Pabora Haj cioBapeM 1o
3aJaHHOMY pa3Jieny.

Paznen 4. Problems with exact solution — 4 hours

7

. The Harmonic Oscillator. Algebraic solution. Solution in coordinate

representation. Solution in H representation.




8. Spherical potential well. The hydrogen atom. Estimates from
indeterminacity relations.
[IpencraBnenne pAokinanoB 1o Teme "Pemenwe 3amau 00 atoMe BOIOpOJA,
HOoTeHIManbHasg aMa'.
| Paszen 5. Methods for approximate calculation - 4 hours |
9. Bound states and their energies. Stationary state perturbation theory
(nondegenerate case). Perturbed harmonic oscillator.
10. Bound states and their energies. Variational method. Variational theorem.
The hydrogen atom ground state.
HOI[FOTOBKa JOKJIazaa, o0s3aTeabHast opraHmzanus JUCKYCCHUHU IO TEME.
Paszgen 6. Angular momentum — 4 hours |
11. Angular Momentum. Eigenvalues and matrix elements. Explicit form of
the angular momentum operators. Orbital angular momentum.
12. Spin. Finite rotations. Addition of angular momenta. Irreducible tensor
operators. Rotational motion of a rigid body problems.
Pabora y nocku. Hanmcanue u nporoBapuBanue Gpopmyii, 000CHOBaHHE MTPOBOJIUMBIX
nerctBuil Beayx. Jluckyceus.
| Pasen 7. Identical particles — 4 hours |
13. Permutation symmetry. Indistinguishability of particles. Many-fermion
systems.
14. Exchange. The Hartree-Fock method.
| Paszzuen 8. Mini-conference — 4 hours |
[IpencraBinenue MOTHBUPOBAHHOW, JIOTMYECKH BBIBEPEHHOM, CO CCBhUIKAMH Ha
HMCIOIIUECA B JIMTCPATYPC NAHHBIC 1O np06neMe, MMpE3CHTAllUU 110 BBI6paHHOI71 TEME
Ha aHrIMCKOM si3bIke. [luckyccus. Cnaya peeprupOoBaHHBIX TEKCTOB.

OcHoBHas JiMTEeparypa:

1. L.E. Ballentine, Quantum mechanics. A Modern Development. — World
Scientific Publishing Co. Pte. Ltd., 2000. -673 c.

2. B. L. Van Der Waerden, Sources of Quantum Mechanics, Classics of Science,
Volume 5, Dover Publications, Inc., New York, first published in 1968, -442 c.

Monayas 2. ®usnueckue ocHoBbI pouHocTu/ Physical basis of strength

Paspean 1. Beeoenue

Tembl NIPaKTHYECKUX 3AHATHI:
1. Material scientists and material engineers
2. Atomic Scale Structure of Materials
3. Optical Microscopy and Specimen Preparation

\ Paznex 2. Crystallography

Tembl NpaKTHYECKUX 3aHATHH!
4-5. Introduction to Crystallography
6-7. Lattice Planes and Miller Indices
8-9. Reference work (4 gaca).



Ha3panus 1adopaTtopHbIxX padoT:
1. ”Growth of crystals”

Pasnea 3. Mechanical Behavior of Materials

TeMbl NpaKTHYECKUX 3AHATHA:

10-11. X-ray Diffraction Techniques

12-13. Tensors in Material Science

14-15. Fundamentals of Metal Forming Processes

Ha3panus s1adopaTtopHbIx padoT:

1.

«Bubble raft of dislocationsy.

Moayas 3. Classical Electrodynamics.

Paznea 1. Introduction to electrostatics

1.

5.

OO0mast cTpykrypa, meiau u 3amaun aucuuiuimabl «IIpodeccnonanshas
IIoAroTOBKa Ha AHTJIMICKOM  S3BIKE». 3HAKOMCTBO C OCHOBHBIMH
TpeOOBaHUAMH U (HOPMAMH TPOMEKYTOUHOTO U UTOTOBOTO KOHTPOJIS.
Coulomb’s law. Electric field. Gauss’s law, differential form of Gauss’s
law. Surface distribution of electric charges and dipoles.

Discontinuities in the electric fields and potential. Poisson and Laplace
equations.

Phonons. Point charge in presence of a grounded/insulated conducting
sphere. Method of images. Orthogonal functions and expansions.
Separation of variables.

Laplace equation in spherical coordinates. Spherical harmonics. Solution of
potential problems with the spherical Green functions expansion.

Pabota ¢ nmuTeparypoif Ha aHTJIMICKOM si3bIKe. UTeHHE MaTeMaTH4YeCKUX YpaBHEHUH.
Odopmnenue pemieHnii B BUJe 000CHOBAHHOTO, JTOTHUYECKHU CTPOHHOTO JIOKIA/Ia.

Paznen 2. Magnetostatics

6.

Differential equations of magnetostatics and Ampere’s law. Vector
potential. Magnetic field of a current distribution. Magnetic moment.

Macroscopic equations, boundary conditions on B and H .

Uniformly magnetized sphere in an external fields. Permanent magnets.
Faradey’s law of induction. Energy in the magnetic field. Quasi-static
magnetic fields in conductors.

ITpocmoTp Buaeo-nekmuit MIT.

Paznen 3. Maxwell equations, macroscopic electromagnetism, conversation

laws

8.

Maxwell’s Displacement current. Maxwell equations. Vector and scalar
potentials. Gauge transformations, Lorenz gauge, Coulomb gauge.
Derivation of equations of macroscopic electromagnetism.

Poynting’s theorem and conversation energy and momentum for a system
of charged particles and electromagnetic fields. Polarization potentials
(Hertz vectors).




HOZ[FOTOBK& Mpe3CHTalMu Ha aHTJIMHUCKOM SI3BIKE C HCIOJIb30BaHHEM CJIOBapd
CIICIUAJIBHBIX TCPMHUHOB I10 IPCAMETY.

Pa3nen 4. Mamemamuueckuit annapam 31eKmpoouHamuKu

10. Special theory of relativity. Lorentz transformations and basic kinematic
results of special relativity. Addition of velocities; 4-velocity. Relativistic
momentum and energy of particle. Mathematical properties of the space-
time of special relativity.

11. Matrix representation of Lorenz transformations, infinitesimal generators.
Invariance of electric charge; covariance of electromagnetic fields.
Transformation of electromagnetic fields. Relativistic equation of motion
for spin in uniform slowly varying external fields.

HOCTYJ'IaTI)I CHCHI/I&J’IBHOﬁ TCOpUHU OTHOCHUTCIIBHOCTH. OcHOBHEBIE IIOHATUA
KJIACCUYECKOU PEIIITUBUCTCKOM 3JIEKTPOJAUHAMUKHU. YeThIpexMepHOE IPOCTPAHCTBO U
YCTBIpEXMECPHAad CHUMBOJIMKA. I/IHBapI/IaHTBI QJICKTPOMAarHuTHOI'O I10JI4.
dopMupOoBaHUE CIIOBAps CHEIHATBHBIX TEPMUHOB U (Ppa3eoIOTHIECKUX 000POTOB 110
TEME. Ay,I[I/IpOBaHI/Ie. Yrenue JIMTCPATYPHI 110 MIPEAMETY Ha aHTJIMMCKOM s3bIke. I1nan-
KOHCIIEKT Ha aHTJIMMCKOM S3LIKE.

Paznen 5. Dynamics of relativistic particles and electromagnetic fields

12. Lagrangian and Hamiltonian for a relativistic particle in external
electromagnetic fields. Motion in a uniform, static magnetic field. Motion
in combined, uniform, static and magnetic field.

13. Particle drifts in nonuniform, static magnetic fields. Canonical and
symmetric stress tensor. Conservation laws.

HOILFOTOBKa JOKJIaaa, o0sA3aTenbpHast opranmzanys JUCKYCCHUHU MO TCME.

Paznen 6. Radiation by moving charges

14. Lienard-Wiechert potentials and fields for a point charge. Total power
radiated by an accelerated charge: Larmor’s formula and its relativistic
generalization. Angular distribution of radiation emitted by an accelerated
charge.

15. Frequency spectrum of radiation emitted by a relativistic charged particle
in instantaneously circular motion. Undulators and wigglers for
synchrotron light sources.

16. Mini-conference.

IIpencraBienne MOTUBUPOBAHHOM, JTJOTUYECKH BBIBEPEHHOM, CO CChUIKAMU
Ha HUMCIOIIHECA B JIMTCPATYpC HAHHBIC II0 np06neMe, IMpEe3CHTalluu I10
BbIOpaHHOW TeMe Ha aHriauiickom  s3pike. Juckyccus. Crhaua
pedepupOBaHHBIX TEKCTOB.

OcHoBHas iuTEpaTypa:
1. J. D. Jeckson, Classical electrodynamics. Third edition. / Aurn. — JOHN
WILLEY & SONS INC., 1998. — 833 c.
2. Douglas C. Giancoli, Physics for scientists and engineers with modern physics,
Pearson Education, Inc. 2009, 1321 c.

Moayas 4. OcHoBbl MaTepuajioBenenusi / Fundamentals of materials

Paznea 1. Plastic Deformation of Metals and Related Properties

Tembl NpaKTHYECKUX 3aHATHHM:



Vacancies and self-interstitials
Impurities in solids

Specification of composition
Dislocations — linear defects
Interfacial defects

Bulk and volume defects
Microscopic techniques
Mechanical properties of materials
. Strengthening Mechanisms

10. Fracture.

COoNoR~LNE

Paznexn 2. Thermodynamic Properties of Materials

TeMbl NpakTUYeCKUX 3aHATHIA:
11-12. Diffusion
13-14. Phase diagrams and
15-16. Solidification of Alloys
17-18. Mini-conference

5. Opranusanusi caMoCTOATEIbLHONH PadoThI CTY/IEeHTOB

CamocrosarenbHass  paboTa  CTyIE€HTOB IpPH  U3YYEHUM  JUCLUILIMHBI
peayCMOTpeHa B BUAaX U (hopMax, MPUBEACHHBIX B Ta0. 3.

Tabnuna 3
OcHoeénwle 6uovl u ¢0p]l/lbl CamocmosimenbHou pa60mbl
Buasbl camocrosiTe/ibHOMH padoThI Othem
BpPEMEHH, 1
PaGora ¢ JCKIMOHHBIM MaTepHAIOM, IOUCK W 0030p JHUTEpaTypbl H
ANEKTPOHHBIX HMCTOYHUKOB HWH(OPMAMHM 10 WHIMBHAYaJIbHO 3aJaHHON 46
mpobieme Kypca
Wzyuenne TeM, BHIHECEHHBIX Ha CAMOCTOSITEIbHYIO MPOPA0OTKY 46
[Nowuck, aHanu3, CTPYKTypHpOBaHUE U TIPE3EHTAIIUS] WHPOPMAIUH 45
BeimosHeHre JOMaIIHUX 3a/1aHHAH, pacdeTHO-TpaMIecKuX padoT U JOMAIIHUX
KOHTPOJIbHBIX PaboOT 48
IMoaroroBka K 1a0OpaTOpHBIM paboTaM, K MPAKTHYECKHMM W CEMHUHAPCKUM 46
3aHSITUSIM
HccnenoBarensckass paboTa W ydacTHE B HAYYHBIX  CTYACHYECKHX
KOH(epeHIHsIX, CeMUHApax U OJIMMITHAIaxX 45
AHanM3 HayuyHBIX MyOJIMKAlMK 10 3apaHee OINPENEICHHOHN MpernoaaBareieM 45
TemMe
[ToaroToBka K KOHTPOJIBHOM pabOTe M KOJUIOKBUYMY, K 3a4€Ty, 9K3aMEHY 50

6. OI[eHKa KadeCcTBa 0OCBOCHUA NUCHUIIIMHBI

OneHka KayecTBa OCBOEHUS JUCIMIUIMHBI B XOJ€ TEKYLIEH M MPOMEKYTOUHOU
aTTecTalii OOYYaIOIUXCsl OCYIIECTBISIETCS B COOTBETCTBHH C «llomoxkenuem o
MTPOMEKYTOUHON arTecTanuu CTYIEHTOB Tomckoro MOJIUNTEXHUYECKOTO
YHHUBEPCUTETAY.

MakcumanbHOE KOJIMYECTBO 0aIOB 1Mo quciuIinHe B cemectpe — 100 6amios,
B T.4..

— B paMKax TeKymiero Kontpois — 60 6aios,
— 32 MPOMEXYTOYHYIO aTTecTanuio (dk3amen/3ader) — 40 6aios.




MaxkcuManbHOE KOJIMYECTBO OaUIOB 3a BBIMOJTHEHHE KYpCOBOTO MPOEKTa
(pabotsr) B cemectpe (pu Hamuuuu) — 100 Ganios, B T.49.:
— B paMKax TeKymero Koutposs — 40 6amios,
— 32 IPOMEXYTOUHYIO aTTecTanuio (3amury) — 60 6amios.
OneHka KayecTBa OCBOCHHS JUCHUIUIMHBI TPOU3BOIUTCS IO pPE3yiIbTaTaM
OLICHOYHBIX MEPOTIPUSATHIA.
OrneHOYHBIC MEPOTIPUATHS TEKYIIETO KOHTPOJIS MO pa3zeiiaM U BUAaM ydeOHOH
NesTeIbHOCTH TpuBeieHbl B [Ipunokennn «KaneHnapHbI pEeUTHHT-TUIAH W3YYCHUS
JUCITUTUTAHBI.

7. Y4eOHO-MeTOoAMYeCKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCIUIIHHbI
(MoayJin)

7.1 Metoanuyeckoe odecmeyeHue

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 NudopmannoHHOe 0GecnieyeHune

Internet-pecypcst (B T.4. B cpene LMS MOODLE u np. oOpa3oBartenbHble 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=PL j4Yi0gq320980wUZASi-
I7xZvdr47TNC

8. MaTepnajibHO-TeXHHYECKOE oDecnevyeHne TUCIUNIHHBI (MOTYJIs1)


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.youtube.com/playlist?list=PLj4YiOgq320q80wUZASi-l7xZvdr47TNC
http://www.youtube.com/playlist?list=PLj4YiOgq320q80wUZASi-l7xZvdr47TNC

OcHoBHOE MaTepHaIbHO-TEXHUYECKOE obecrnieueHue JUCHUTITUHBI
MpeACTaBICHO B Ta0. 4.
Tab6muma 4
MarepuanbHO-TEXHUYECKOE 00eCTIeueHHEe JUCITUTIITUHBI
Anpec
HaumeHoBaHue 000py10BaAHHBIX YUYeOHBIX KAOMHETOB, (MecToOIO0JI0KEHUE),
Ne KOMIIBIOTEPHBIX KJIACCOB, y4eOHBIX JIa00paTOpHii, 00EKTOB /151 ¢ YKazaHueM
n/n NPOBe/IeHUs] MPAKTHYECKUX 3aHATHIA ¢ epeyHeM 0CHOBHOTO Kopmyca
o0opynoBaHus U HOMepa
ayAMTOpHH

1. KomnbproTepHbIe Ki1acchl Ayn.528

(19 xopm)

2. WHrepakTiBHAs 10CKa Ayn. 206-208

(3 xopn)

3. OOopynoBanue i HUCCIeAOBaHHMS KpucTtauiorpadguu obOpasmos: | Aya. 103, 104, 303
MeTauIorpauIecKii MHUKPOCKOI, MHUKPOTBEPAOMED, TUPPAKTOMETP (3 xopm)
Schimatzu

4. MakeThl KpUCTAJUINYECKUX PEIIETOK Ayn. 210 (3 kopn)

5. Kpucramisl, coeiuHeHNs, MeTalIb (00pasipl) Ayn. 203 (3 xopm)

6. Merajutorpaduueckue CTpyKTYpbl METAJUIOB U cILIaBoB (oTo). Ayn. 203 (3 xopm)

bazoBas paGouast mporpamma cocrapiieHa Ha ocHOBe OOIel XapaKTepUCTUKU
OOII TITY mno nanpasnenuto «03.03.02 dusukay (mpuema 2017 r.).

[IporpamMma oobpeHa Ha 3aceqaHuu Kadeapol

(mpoTtokon Ne OT «__ » 201 r.).
ABTOpBI:
Houent kad. OD /Kympekosa E.I./
[Mpodeccop kadp. OD /Bextepesa E.C./
PenenseHr:
[pod., kadp. OD OTU TITY /Kproukos 10.10./







