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1. llesan ocBOEHMSI AN CIMIIJIMHBI

]_[CJ'IHMI/I OCBOCHUA JUCHUIIIIMHBI ABIACTCA (bOpMI/IpOBaHI/Ie y o6yqa}oumxc;1 OIpECaACIICHHOI'O

OOII

podecCuOHAbHOM e TEIbHOCTH.

(m. 5. O6meit xapakrepuctukun OOII) cocraBa KOMIETCHIMHA Al TMOATOTOBKH K

Kon CocTaBasomue pe3yibTaTOB 00y4eHUs
KOMITIETEHIINH HaumenoBaHue KOMITETEHIINH
HaunmenoBanue
Kox
Crnoco6eH oCyIeCTBISTh Brnaneer onbIToM KOMMYHHKAIMH HA PYCCKOM U
JICTIOBYI0 KOMMYHHUKAIIHIO YK(Y)-4.B1 WHOCTPAHHBIX S3BIKaX IS 00eCIeueHUs
B YCTHOM ¥ NMCbMEHHOMN po(eCCHOHATIBHOM e TeTFHOCTH
VK(Y)-4 ¢dopmax Ha YMeeT ucrons30BaTh 3HAHHE OCHOB KOMMYHHKAIUN
TOCYAAPCTBEHHOM S3BIKE YK(¥)-4.V1 Ha PYCCKOM M MHOCTPAHHBIX SI3bIKAX JJIs
Poccuiickoit @enepanuu u MEXKKYJIBTYPHOI'O B3aUMOACUCTBHS
HHOCTPAaHHOM(-BIX) VK(Y)-431 3HaeT OCHOBBI KOMMYHHKAIIUH Ha PYCCKOM U
sI3bIKe(-ax) ' WHOCTPAHHBIX SI3bIKAX
OTIK(Y)-7.B1 Brnaneer onbiToM NpUMEHEHNS! HTHOCTPAHHOTO SI3bIKA
) JUIsL penieHusi MpoecCHOHAIbHBIX 3a1a4
Crioco6eH HCTob30BaTh B >
CBOGH MO(ecCHOHATbHO YMeeT UCcronb30BaTh HHOCTPAHHBIHN S3BIK IS
OIIK(Y)-7 p OIIK(Y)-7.¥1 | noBbleHHs1 YpOBHS NPO(dHECCHOHATBHOM
JesITeIbHOCTH 3HAHHE
JIeSITeIbHOCTH
HMHOCTPAHHOTO S3bIKa > "
OTK(Y)-7.31 3HaeT MHOCTPAHHBIN SA3BIK C y4ETOM TpeOOBaHUil B
) po(eCCHOHATBHOH IS TETFHOCTH
Brnaneer onbITOM KOMMYHHKAIIMH B YCTHOH |
CriocobeH yJacTBOBaTh B IK(Y)-7.B2 N Y Y
MIICbMEHHOHN (popMax, B T.4. HA HHOCTPAHHOM SI3bIKE
MK(Y)-7 TOATOTOBKE 1 YMeeT opOpMHTE TOTOBOPEI, TPOCSKTHI, TATCHTHI
COCTaBJICHUH HAyJYHOU MK(Y)-7.Y2 P PbL, TP ’ ’
myONUKaWy | Ap.
JOKYMEHTAIUH TI0 3 v
. HAaeT OCHOBBI COCTABJICHNS] HAYYHOW JOKYMEHTAINU
YCTaHOBIICHHOH (opme MK(Y)-7.32 v Ao a

110 YCTaHOBJICHHOH (hopme

2. MecTo aucuuninnsbl B cTpykrype OOITL

Z[I/ICL[I/IHJ'II/IHa oTHOCcUTCI K Oa3oBoii yactu bnoka 1 yqe6Hor0 IIJ1aHa O6pa3OBaTeHLHOI71

IIPOTrPaMMBI.

3. [lnanupyembie pe3yJabTaThl 00y4eHUS MO JUCHUILINHE

[Tocne ycnemHoro ocBO€HUs JUCHUIUIMHBI OyIyT cPOPMHUPOBAHBI CIAEAYIOIINE PE3YJIbTAThI

o0yueHus:
Tl1aHupyemble pe3yJIbTaThl 00y4eHHsl 110 JUCIMILINHE Komnerennus
Kox HanvenoBanue
PI-1 IIpuMeHsieT 3HaHUS THOCTPAHHOIO A3bIKA JJIs IIOBBILICHUS YPOBHS YK(V)-4
npodeccuOHAIbHOMN 1 TETbHOCTH OIIK(Y)-7
BoinonHsieT pacy€Tbl CTaHIaPTHBIX 3a/1a4 MPOPECCUOHAIBHON
P/I-2 | nedaTenbHOCTH C MPUMEHEHUEM WH(OPMAIIMOHHBIX TEXHOJIOTHH U C OIIK(Y)-7
y4€ToM TpeboBaHM HHGOPMAIIMOHHON O€30MTaCHOCTH
[TpuMeHsieT ONBIT KOMMYHHUKALIMU Ha PYCCKOM M HHOCTPAHHBIX SI3bIKAX YK(Y)-4
PJ1-3 | nns oGecnieuenus: npodecCuoHaIbHOM e TENbHOCTH OIIK(Y)-7
MK(Y)-7
BrimonasieT 00paboTKy U aHAIN3 JaHHBIX, TTOJIYICHHBIX TIPH TEOPETHIECCKUX YK(V)-4
PJI-4 | u 3KCTIEpUMEHTAJIBHBIX UCCIIEIOBAHUSAX C HCIIOJIB30BAaHUEM HHOCTPAHHOTO OIIK(Y)-7
sI3bIKa TTK(VY)-7
OneHoYHblE  MEPONPUSITHUS  TEKYIIEro KOHTPOJIS M IMPOMEXYTOUYHOM  arrecTaluu

MPpEACTABJICHBI B KAJICHAAPHOM peﬁTI/IHF -IJIaHC JUCHUITIIINHBI.




4. CTpyKTYpa U coJepKaHue JUCUMUIIIHHbI

OcHoBHBIE BH/IbI Y4eOHOM 1eSITeJJbHOCTH

Dopmupyemblii

Pa3nenbl A CHUNIHHBI og;flii;;azo Bujabl yueOHOi 1eATeIbHOCTH Bp?l\/?:l-lel:t -
JHCIHUIIIHHE
Moayas 1. Basics of Physical Knowledge
Paznea 1. PJI-1 [IpakTrueckue 3aHATHUS 8
Mechanics P/I-2 CamocrosTenbHas pabora
P/1-3 8
PJ1-4
Pasznea 2. PJI-1 [IpakTrueckue 3aHsATUS 4
Thermodynamics P/I-2 CamocrositenbHas paboTta 8
P/1-3
PJ1-4
Pasznea 3. PJI-1 [IpakTrueckue 3aHsATUS 8
Electromagnetism P/I-2 CamocrositenbHas paborta 8
P/I-3
PJ1-4
Pa3nen 4. P/-1 [IpakTrueckue 3aHaTHs 4
Optics P/I-2 CamocrosTenpHas pabora 8
P/I-3
PJ1-4
Pa3znea 5. PJI-1 [IpakTrueckue 3aHATUS 8
Atomic and Nuclear Physics P/I-2 CamocrosTenpHas pabora 8
P/I-3
PJ1-4
Mopayas 2. Structure of materials
P/I-1 [IpakTHyeckue 3aHsATUS 8
Paznea 1. PJI-2
Atomic Scale Structure of Materials P/1-3 CamocrosTenbpHas pabora 10
PJ1-4
P/I-1 [IpakTuueckue 3aHATHS 12
Paznean 2. P/I-2
Crystallography P/I-3 CamocrosTenbHas pabora 15
PJ1-4
P/I-1 [IpakTuueckue 3aHATHS 12
Paznen 3. P/I-2
X-ray Diffraction Techniques P/I-3 CamocrosTenbHas pabora 15
PJ1-4
Moayas 3. Methods for Producing and Processing of Advanced Materials
Paznen 1. P/-1 [IpakTuueckue 3aHATHS 8
Basic Methods for Producing and PJI-2 CamocrosiTenbHas paboTta 10
Processing of Materials P/I-3
PJ1-4
Paznen 2. P/-1 [IpakTuueckue 3aHATHS 8
Bulk Modification of Materials PII-2 CamocrosrenbHas pabora 10
P/I-3
PJ1-4
Pa3znen 3. P/-1 [TpakTdeckue 3aHATHS 8
Coating Methods and Surface PJI-2 CamocrosrenbHas pabora 10

Modification

PJI-3




P/I-4

Pa3nen 4. P/-1 [IpakTrueckue 3aHATHS 8
Additive Manufacturing P/I-2 CamocrosTenbHas pabora
P/1-3 10
PJ1-4
Monayas 4. Properties of Metals
Pasten 1. P/I-1 [IpakTuueckue 3aHATHS 20
. . . P/I-2
Dislocations and  Strengthening
M . P/1-3 CamocTosiTenpHas paboTa 19
echanisms
PJ1-4
P/I-1 [IpakTuueckue 3aHATHS 13
Pasznea 2. PJI-2
Phase diagrams and solidification P/1-3 CamocrosTenbHas pabora 20
PJ1-4

Coz[epmaHI/Ie pasaciioB JUCHUITIINHBI:

Paznea 1. Basics of Physical Knowledge

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

with the field of General Physics.

On completion of this tutorial students should: have an understanding of the basic concepts of
General Physics, i.e. main laws and phenomena, be able to solve different physical tasks, know

advanced achievements in the field of Physics.

CDOpMI/IpOBaHI/Ie CJI0Bapsa CHGHH&HLHOﬁ JJICKCUKH II0 TEMC.

Oco0eHHOCTH TIEpEeBO/Ia U3YIaEMBIX SIBICHUIA.

TeMbl NpaKTUYECKUX 3aHATHIA:
Pasnen 1. Mechanics

1. Classical Mechanics

2. Relativistic Mechanics

3. Formulas.

4. Describing Trends
Pa3znen 2. Thermodynamics

5. Molecular Physics

6. Thermodynamics
Pa3znen 3. Electromagnetism

7. Electricity

8. Direct Current

9. Electromagnetism. Retelling of the text

10. Presentation in English
Paznex 4. Optics

11. Optics

12. Quantum phenomena
Paznen 5. Atomic and Nuclear Physics

13. Atomic Physics

14. Nuclear Physics. Part 1

15. Nuclear Physics. Part 2

16. Presentation

[IpocMoTpoBOEe uTeHHE.

| Paszpen 2. Structure of materials

Pa3znen 1. Atomic Scale Structure of Materials
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 CIELMAIBHOM JIEKCUKM 10 Teme. IIpocMmorpoBoe uTeHue.
Oco0OeHHOCTH TTepeBOia N3y4aeMbIX SBJICHUM.

TeMbl NpaKTUYECKUX 3aHATHIA:

1. Materials science and engineering. Why study materials science and engineering?
Classification of materials. Advanced materials. Modern materials’ needs.
Processing/structure/properties/performance correlations.

2. Atomic structure and interatomic bonding. Bonding type-materials classification
Correlations

3. Let's get acquainted. Why study materials science and engineering?

4. Let’s get started. Engineering materials. Atomic Structure of Materials. Opening a
presentation.

| Paznex 3. Crystallography

This teaching and learning (TLP) package provides the fundamental ideas and principles
associated with the field of crystallography.

On completion of this TLP bachelor should: have an understanding of the basic concepts of
crystallography, i.e. lattices, motifs, symmetry elements etc, be able to identify lattices and
symmetry elements within those lattices, know about the different types of unit cell, understand the
idea of close-packing and packing efficiency, be familiar with the different crystal systems and
Bravais lattices.

@opMHpOBaHUE CIIOBAaps CIENMAIBHOM JIEKCMKM 1o Teme. IIpocMmorpoBoe uTeHme.
Ocobennocru MepeBoOJia N3y4acMbIX SIBJICHUI.
TeMbl NpaKTUYECKUX 3aHATHIA:

1. Crystal structures. Fundamental concepts. Unit cells. Metallic crystal structures. Density
computations. Polymorphism and allotropy. Materials of importance - Tin (Its allotropic
transformation). Crystal systems.

2. Crystallographic points, directions, and planes. Point coordinates. Crystallographic
directions. Crystallographic planes. Linear and planar densities. Close-packed crystal
structures

3. Crystalline and noncrystalline materials. Single crystals. Polycrystalline materials.
Anisotropy. X-Ray diffraction: Determination of crystal structure. Noncrystalline solids

4. Crystal structures. Fundamental concepts. Main body of presentation

5. Crystallographic points, directions, and planes. Close-packed crystal structures. Main body
of presentation

6. Crystalline and noncrystalline materials. Conclusion in presentation

| Pasznen 4. X-ray Diffraction Techniques

This teaching & learning package provides an introduction to X-ray diffraction. It describes
the main crystallographic information that can be obtained and experimental methods most
commonly used: Experimental matters, Bragg’s law, Single crystal diffraction, Determining lattice
parameters accurately, Relationship between crystalline structure and X-ray data: peak positions,
intensities and widths, Powder diffraction, Phase identification, Oriented (or textured) samples.

On completion of this tutorial students should: understand the major interactions between X-
rays and a crystal lattice, know how this phenomenon can be used to gain knowledge of the
crystalline structure of the material, be aware of the techniques used to obtain and process X-ray
diffraction data.

@opMHpOBaHHE CIOBaps CIENMAIBHOM JIEKCMKM 1o Teme. IIpocMoTpoBoe uTeHme.
Oco6eHHOCTH TIepeBO/Ia U3YUaeMBIX SIBICHUI.

Tembl NpakTHYECKUX 3AHATHIA:

1. Experimental matters, Bragg's law, single crystal diffraction, determining lattice parameters
accurately.

2. Relationship between crystalline structure and X-ray data: peak positions, intensities and
widths, powder diffraction, phase identification, oriented (or textured) samples



W

Imperfections in solids.

4. Bragg's law, Single crystal diffraction, determining lattice parameters. Comparing and
contrasting in pictures

Relationship between crystalline structure and X-ray data.

6. Vacancies and self-interstitials. Impurities in solids. Miscellaneous imperfections.
Questioning.

o

| Pasznen 5. Methods for Producing and Processing of Advanced Materials

This teaching and learning package provides an introduction to main methods for Producing
and Processing of Advanced Materials.
TeMbl NPAKTHYECKUX 3aHATHIA:
1. Basic Methods for Producing and Processing of Materials. Part 1
2. Small Talks and Discussion
3. Basic Methods for Producing and Processing of Materials. Part 2
4. Writing CV
5. Bulk Modification of Materials. Part 1
6. Writing annotation
7. Bulk Modification of Materials. Part 2
8. Formal Letters in English. Transaction letter
9. Coating Methods
10. Describing Tables
11. Surface Modification
12. Additive Manufacturing
13. Writing articles
14. 3D Materials: Structure, Properties, and Application
15. Comparing and contrasting the properties of materials
16. Final Test Lesson

| Paznea 6. Dislocations and Strengthening Mechanisms

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:
Dislocations and plastic deformation.
Mechanisms of strengthening in metals.
Solid solution hardening and dislocations’ forest.
Precipitation hardening
Dislocations and plastic deformation. Small Talks.
Mechanisms of strengthening in metals. Writing articles 1.
Recovery, recrystallization, and grain growth. Writing articles 2.
Failure. Comparing and contrasting
9. Fatigue. Questioning
10. Creep. Solving design problems

NGO~ wWdE

| Paznen 7. Phase diagrams and solidification

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 NIpaKTHYECKUX 3aHATHH!



11.
12.
13.
14.
15.
16.
17.

One-component (or Unary) phase diagrams and binary phase diagrams.
Forming of microstructures in alloys

Definitions and basic concepts. One-component (or Unary) phase diagrams.
Formal @informal communication.

Binary phase diagrams.

E-mailing.

The iron—carbon system. Describing pictures, diagrams and big data.

5. Opraﬂmaunﬂ CaMOCTOSITEIbLHOM p360TbI CTYAEHTOB

CamocrosarenbHass paboTa CTYJSHTOB MPH H3YYEHUH JUCHUIUIMHBI TPEIyCMOTpPEHa B

CIeNyIoMUX BUaax u Gpopmax:

Pabora ¢ neKIMOHHBIM MaTepHaloM, MOUCK M 0030p JHUTEepaTypbl U DSJIEKTPOHHBIX
MCTOYHUKOB MHGOPMAIUH 110 UHAUBHUIYAJIbHO 33/1aHHOI po0ieme Kypca,

W3ydeHue Tem, BBIHECEHHBIX Ha CAMOCTOSITEIbHYIO TPOPAOOTKY;

[Touck, aHanu3, CTPYKTYpUpPOBaHUE U MPE3eHTAlUsl UH(pOpMaLny;

[lepeBoJ TEKCTOB C MHOCTPAHHBIX SI3BIKOB;

BrimonHeHne qomMamHux 3a1aHuii 1 KOHTPOJIBHBIX padoT;

[ToaroroBka K MPaKTUYECKUM U CEMUHAPCKUM 3aHATHSIM;

[ToaroroBKa K OIEHUBAIOIINM MEPOIIPUSITHSIM;

5 cemecTp

JHomarnnee 3amanue 1. Crossword

Homarnnee 3aganue 2. Vocabulary and Grammar Tasks in Mechanics
JHomarnnee 3aganue 3. Vocabulary and Grammar Tasks in Thermodynamics
Homarnnee 3aganue 4. Describing Trends

Jlomarnee 3aganue 5. Presentation

6 cemecTp

Jomarnnee 3aganue 1. Opening a presentation

JHomarnnee 3aganue 2. Main body of presentation

JHomarnnee 3amanue 3. Conclusion in presentation

Jomarniuee 3amanue 4. Comparing and contrasting in pictures
Jomarnnee 3aganue 5. Relationship between crystalline structure and X-ray data
7 cemecTp

Jomaninee 3apanue 1. Writing CV

Homamiree 3amanue 2. Transaction letter

Jomarnnee 3aganue 3. Describing pictures, diagrams and big data
Homarnnee 3amanue 4. Writing articles

Jlomarnee 3aganue 5. Presentation

8 cemectp

Homamiree 3amanue 1. Small Talks

JHomarnnee 3aganue 2. Writing articles 1.

Jomaniuee 3ananue 3. Writing articles 2

Jomarnruee 3amanue 4. Describing pictures, diagrams and big data
JHomarnnee 3amanue 5. Phase diagrams description and consruction

6. YueOHO-MeTOAUYeCKOe U MH(OPMAIIMOHHOE 00ecneyeHre JUCHMITIHHBI

6.1. YyeOHO-MeTOAMYEeCKOe o0ecleYeHue

OcHoBHas ydyeOHas TuTepaTrypa

1.
2.

The Feynman Lectures on Physics https://www.feynmanlectures.caltech.edu/I_toc.html
Minchenkov, A.G. Glimpses of Physics: student’s book. St. Petersburg:Publishing house of



https://www.feynmanlectures.caltech.edu/I_toc.html

ETU, 2015. 226 p.

3. Emnudanos, I'. . ®usuka tBeproro tena : yuebHoe nocodue / I'. . Enudanon. — 4-e uzn.,
crep. — Cankr-Iletepoypr : Jlanp, 2011. — 288 c. — TekcT : anekTpoHHbIH // JlaHb :
aJIeKTpOHHO-Oubmmoreynass cuctema. — URL: https://e.lanbook.com/book/2023 (nata
obpamenusi: 07.04.2020). — Pexum goctyna: i aBTOPHU3. MOJIb30BaTEIICH.

4. Maryxun, B. JI. ®usuka TBepaoro tena : yuebnoe mocodbue / B. JI. Maryxun, B. JL
EpmakoB. — Cankr-IletepOypr : Jlanb, 2010. — 224 ¢. — TekcT : 3aeKTpoHHBIH // JlaHb :
INMEeKTpoHHO-OnOMMoreynass cucrema. — URL: https://e.lanbook.com/book/262 (mara
obpamenusi: 07.04.2020). — Pexum goctyna: it aBTOPHU3. MOJIb30BaTEIICH.

5. Callister, W.D., Rethwisch D.G. Materials Science and Engineering: An Introduction
[DnexTponnsiit pecypc] / W.D. Callister. — Dnekrpon. man. — Wiley, 2014. — 975 ¢. —
Pexxum pmocryma: https://www.enggebookz.com/pdf-materials-science-and-engineering-an-
introduction-by-william-d-callister-jr-david-g-rethwisch

JlonomHuTENBHAS yueOHas TUTepaTypa
1. Defects in Crystals. Lectures by Prof. Dr. Helmut Foel, University of Kiel, Faculty of
Engineering https://www.tf.uni-kiel.de/matwis/amat/def_en/index.html
2. Wolfram Demonstrations Project. Available at: http://demonstrations.wolfram.com/
https://m.tau.ac.il/~chemlaba/Files/Electrodeposition/13208 _02.pdf
3. The PhET Interactive Simulations for Science and Math. The University of Colorado
project. Available at: https://phet.colorado.edu/

6.2. UudopMmanmoHHoe 1 IporpaMMHoe odecriedeHne

Internet-pecypcst (B 1.4. B cpeie LMS MOODLE u np. oOpa3oBatenbHble U OMOIUOTEYHBIS

pecypcehl):
1. DnekTpoHHBIN Kypc: Teopernueckas buzuka, 4acTh 1
https://stud.Ims.tpu.ru/course/view.php?id=1997
2. DNeKTpOHHBIN Kypc: Teopernueckas ¢busuka, 4acTh 2,

https://stud.Ims.tpu.ru/course/view.php?id=2365

3. University of Cambridge: DolTPoMS Teaching and Learning Packages,
https://www.doitpoms.ac.uk/tlplib/about.php

4. MITOPENCOURSEWEARE Massachusetts Institute of Technology: Symmetry, Structure,
and Tensor Properties of Materials (Bumeo nexmmm), https://ocw.mit.edu/courses/materials-
science-and-engineering/3-60-symmetry-structure-and-tensor-properties-of-materials-fall-
2005/video-lectures/

5. UNE: University of New England, Study Skills Tutorials, https://www.une.edu.au/current-
students/resources/academic-skills/study-skills

6. HayuHo-3nekrponnas oudarnoreka eELIBRARY.RU - https://elibrary.ru/defaultx.asp

7.  DnexTpoHHO-OMONMHOTEeYHAs cucrema «KoHcynbpTant CTYAEHTa»
http://www.studentlibrary.ru/

8. DnekrponHO-0MOMMOTEUHAs cucteMa «Jlauby - https://e.lanbook.com/

9. DnekrponHo-OubOMMOTeYHas cuctema «fOpaiit» - https://urait.ru/

10. DnexTponHo-oubaHoTeunas cuctema «ZNANIUM.COM» - https://new.znanium.com/

JlunensuonHoe mnporpammHoe obecriedenne (B coorBercTBUM ¢ Ilepeunem
JIMIEH3MOHHOT 0 MPOorpaMMHoro odecrneyenusi TIY):
1. 7-Zip;
2. Adobe Acrobat Reader DC;
3. Adobe Flash Player;
4. AkelPad;
5. Cisco Webex Meetings;


https://www.enggebookz.com/pdf-materials-science-and-engineering-an-introduction-by-william-d-callister-jr-david-g-rethwisch
https://www.enggebookz.com/pdf-materials-science-and-engineering-an-introduction-by-william-d-callister-jr-david-g-rethwisch
https://www.tf.uni-kiel.de/matwis/amat/def_en/index.html
http://demonstrations.wolfram.com/
https://m.tau.ac.il/~chemlaba/Files/Electrodeposition/13208_02.pdf
https://phet.colorado.edu/
https://stud.lms.tpu.ru/course/view.php?id=1997
https://stud.lms.tpu.ru/course/view.php?id=2365
https://www.doitpoms.ac.uk/tlplib/about.php
https://ocw.mit.edu/courses/materials-science-and-engineering/3-60-symmetry-structure-and-tensor-properties-of-materials-fall-2005/video-lectures/
https://ocw.mit.edu/courses/materials-science-and-engineering/3-60-symmetry-structure-and-tensor-properties-of-materials-fall-2005/video-lectures/
https://ocw.mit.edu/courses/materials-science-and-engineering/3-60-symmetry-structure-and-tensor-properties-of-materials-fall-2005/video-lectures/
https://www.une.edu.au/current-students/resources/academic-skills/study-skills
https://www.une.edu.au/current-students/resources/academic-skills/study-skills
https://elibrary.ru/defaultx.asp
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://urait.ru/
https://new.znanium.com/

6. Design Science MathType 6.9 Lite;

7. Far Manager;

8. Google Chrome;

9. MathWorks MATLAB Full Suite R2017b;
10. Mozilla Firefox ESR;

11. Notepad++;

12. OEF OpenBoard;

13. Putty;

14. Tracker Software PDF-XChange Viewer;
15. WinDjView;

16. XnView Classic;
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7. Oco0Oble TPeOOBaHHS K MaTePHAJIbHO-TEXHHYECKOMY 00ecredeHHI0 U CIHIIHHBI

B yue6HOM mponecce HCIOIb3YeTCs CIeIyIoNre ayIMTOPHH B 000pyZOBaHHUE:!

Ne HauMeHoBaHHe cHeNHAIbHBIX IOMEMEHHH HaumenoBanue 060py10BaHus
Aynuropus I IPOBEICHUS yIeOHBIX JHocka aynuropHas HacTeHHas - 1 mrt.; KoMrnext
3aHATHH BCEX TUIIOB, KyPCOBOTO yaebHoi mebenu Ha 20 IoCal0YHBIX MECT

1 NPOEKTUPOBaHYSI, KOHCYJIbTAalUH, TEKYIIEero

KOHTPOJIS ¥ IIPOMEXYTOTHOM aTTECTAIHY;,
634034, Tomckas obnacts, r. Tomck, JleHuHA
npocrexT, 43, 127

Aynuropust Juis IpOBENEHU YIeOHBIX Komnnext yaebHo# Mebenu Ha 12 mocagodHbIX MECT;
3aHATHH BCEX THIIOB, KYpPCOBOTO llxad mia ToKyMeHToB - 1 mT.;
) [IPOEKTUPOBAHMS, KOHCYIBTAlMH, TEKYIIETO Jlocka aynuTopHas HacTeHHas - 1 mT.;
* | XOHTPOJISL U MPOMEXYTOUHON aTTeCTAlU| Kommnsrotep - 13 mir.; ITpoexrop - 1 mrT.

(xommbroTepHSBIH KIIace); 634034, Tomckas
obnacts, r. ToMck, JleHuHa npocnekT, 43, 401

AynuTopus ISl HpOBEeNeHUS yIeOHBIX Kommsrotep - 1 mt.; IIpoexTop - 1 mrT.
3aHATHHI BCEX THIIOB, KyPCOBOTO Jlocka aynuTopHas HacTeHHas - 1 mT.; KoMIulexT
3 IIPOEKTHUPOBAHMUSA, KOHCYJIbTALUH, TEKYINETO y4ebHoi Mebenu Ha 25 mocago9HbIX MECT

KOHTPOJIA M IIPOMEXXYTOTHOM aTTeCTALUH;
634034, Tomckas 06macTs, . ToMck, JleHrHa
TPOCTIEKT, 43, 122

Pabogas mporpamma cocrtapieHa Ha ocHoBe OOmeil xapakTepHCTHKH 00pa3oBaTEIbHOMH
nporpammsl mo HampasineHuio 03.03.02 ®wusmka / ®usmka KOHIEHCHPOBAHHOTO COCTOSHUS /
(mpuema 2018 r., ognast popma 0OydeHHS).

PazpaboTauku:
JIOIDKHOCTD Toxmucs o (5[0
JIOLIEHT T Kympexosa E.W.
JOIIEHT { = :_——_‘% — Crenanosa E.H.

[Tporpamma omobOpeHa Ha 3acemaHum BhIIycKaromero OtrmeneHus ODKCHEPHMEHTATBHON (QH3UKH
(mpotokon Ne 3 ot «14» wmrons 2018 r.).

3aBemyromuii kadenpoit — pyKOBOIUTENb OTAETICHHUS ‘ / i
Ha IpaBax Kadenpsl, _7// .~
IL.T.H. e ) L /AM. Jlunep/

TIOATIACH



JIucT n3MeHeHuii padoyeil mporpaMMbl TUCIUILINHBI:

YueoHblii rox

CopepixaHue /M3MeHeHHe

O0cy:x1eH0 Ha 3acelaHNH
otaenenus OO (nmpoToko.T)

2018/2019 yu. 1. V3meHeHa cucTeMa OLEHUBAHUS Ot «28» aBrycra

rox 2018r. Ne 4

2019/2020 yu4. | 1. O6HOBICHO TIPOTPaMMHOE OOECTICUCHIE oT «20» uroHA

rox 2. OGHOBIIEH cOCTaB NPO(heCCHOHATBHBIX 0a3 TaHHBIX U 2019 1. Ne 6
MH()OPMALMOHHO-CIIPABOYHBIX CUCTEM
3. OGHOBIICH CIHMCOK JINTEPATYPBI, B TOM 4HcIe cchliiok DBC

2020/2021 yu. 1. O6HOBNIEHO TIPOTPaMMHOE OOecTIeYeHne ot «31» aBrycra 2020r.

TOJI 2. O6HOBIIEH cocTaB MPO(ecCHOHANBHBIX 0a3 JaHHBIX U Ne3

MH(POPMAMOHHO-CIIPABOYHBIX CHCTEM
3. OOHOBIIEH CITUCOK JIUTEPATYPHI, B TOM YHcie cChUTOK DbC




