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1. lesiu 0OCBOECHUSA TMCHUATIIUHBI

LlenssMu OCBOCHMS TUCIHUILIMHBI SBJIsIETCS (DOPMUPOBAHHE Y O0YUAIOIIUXCA ONPEIACICHHOTO

OOI1

(m. 5. OOme#t xapaktepuctukun OOII) cocraBa KOMNETCHIIMH MJisi TOJITOTOBKH K
poeCCUOHATTLHON IEATEILHOCTH.

Kon CocraBasiomyue pe3yJbTaTOB 00y4eHHsI
KOMITETCHIINH HanmeHoBanue KOMIIETEHIIMH
HaumeHoBanue
Kox
Cnocoben BrnaneeT onbITOM KOMMYHHKALIUU HA PYCCKOM U
OCYLIECTBIIATD JEJIOBYIO YK(Y)-4.B1 | nHOCTpaHHBIX SI3bIKAX JJIsl 0OecTieueHus
KOMMYHUKAIIUIO B npodeccHoHAIBHOM JeTeIbHOCTH
YCTHOM U MUCBMEHHOU YMeeT ucnonb30BaTh 3HaHUE OCHOB KOMMYHMKALIUU Ha
VK(Y)-4 (dopmax Ha YK(V)-4.Y1 | pycCKOM U HHOCTPAHHBIX SI3BIKAX I MEKKYJIBTYPHOTO
TOCYJapCTBCHHOM SI3BIKE B3aNMOJICHCTBHS
Poccuiickoit ®enepanuun 3HaeT OCHO o a A DYECKO ocTha
HAeT OCHOBBI KOMMYHHKAIIUU H KOM H WHOCTpPaHHBIX
1 MTHOCTPAHHOM(-BIX) YK(V)-4.31 Y a by P
SI3BIKAX
SI3BIKE(-aX)
OIIK(Y)- Bnageet onbITOM NpUMEHEHUS] HHOCTPAHHOTO SI3bIKA IS
Crioco0eH uCIrons30BaTh
N 7.B1 pemeHns mpodecCHOHATBHBIX 3a1ad
B CBOCH "
. OIIK(Y)- YMeeT Ucnonb30BaTh HHOCTPAHHBIN A3BIK [ OBBIILICHUS
OIIK(Y)-7 | mpodeccroHanbHOM .
7.Y1 ypOoBHsI TPOGECCHOHATBHOMN NEATSIbHOCTH
NeSITeIbHOCTH 3HAHHE > =
OIIK(VY)- 3HaeT UHOCTPaHHBIH SA3BIK C YUETOM TPeOOBaHUIA B
HHOCTPAHHOTO SI3bIKA .
7.31 po¢heCCUOHANBHOM JSSITeIBHOCTH
Braneet onbITOM KOMMYHHUKAllMM B YCTHOW U TUCbMEHHOU
CnocobeH y4acTBOBaTh [K(Y)-7.B2 y Y
(opmax, B T.4. HA HTHOCTPAHHOM SI3bIKE
TK(Y)-7 B MOATOTOBKE 1 Ymeet opOpMHUTE TOTOBOPEI, IPOCKTHI, MATCHTHI
COCTABJICHUU HAYYHOU [IK(Y)-7.Y2 p PbL, TP ’ ’
myOIUKaIuy U JIp.
JOKYMEHTAIIH 10 3 =
. HAeT OCHOBBI COCTABIICHUS HAyYHOH TOKYMEHTAIUH 10
YCTaHOBJICHHOH hopMme MK(Y)-7.32 y AOKY H

YCTaHOBJICHHOH (hopme

2. Mecto qucuuminnel B ctpykrype OOII

JucnumuimHa oTHOCHTCS K 0Oa3oBoit yactu broka 1 ydeOHOro 1uiana oOpa3oBaTelIbHOM

POTrpaMMBl.

3. Ilnanupyemble pe3yJibTaThbl 00y4eHHs MO0 TUCHHUIINHE

[Tocne ycnemHoro ocBO€HUsS AUCHUIUIMHBI OyayT c(hOPMUPOBAHBI CIEAYIOLINE Pe3yIbTaThl

oOy4eHMUSI:
Tlnanupyembie pe3yJIbTaThl 00y4eHHsl 0 JUCIMILIHHE Kommnerenuus
Kox HaunmenoBanue
Pl [IprMeHsATh 3HaHUSI UHOCTPAHHOTO SI3bIKA JJISI TOBBIIICHUS YPOBHS YK(V)-4,
npodecCHOHAIBHOMN 1 TETbHOCTH OIIK(Y)-7
BoInonHATh pacy€Tsl CTaHAAPTHBIX 33/1a4 NPOPECCHOHATBHON
P/I-2 | neqaTenbHOCTH C MPUMEHEHUEM HH(OPMAIIMOHHBIX TEXHOJIOTHH U C OIIK(Y)-7
yué€roM TpeboBaHU NH(OPMAITMOHHON 0€30M1aCHOCTH
IIpuMeHATH ONBIT KOMMYHHUKALIMA HA PYCCKOM M HHOCTPAHHBIX S3bIKaX YK(VY)-4,
PJI-3 | ans obecriedeHus: NpoQecCuoHaNbHOMN e TeNbHOCTH OIIK(Y)-7
MK(Y)-7
BoimonHaTe 00paboTKy M aHAJIN3 JaHHBIX, TOJYYEHHBIX NpH TeopeTnueckux | YK(Y)-4,
P/I-4 | 1 SKCIEPUMEHTAIBHBIX UCCIIEIOBAHUAX C UCIIOIB30BAHUEM MHOCTPAHHOTO OIIK(VY)-7,
sI3bIKa ITK(Y)-7
OneHouHble  MEPONPUSTHS  TEKYIIEro KOHTPOJIS M IPOMEXYTOUYHOM  arTecTaluu

MMpEACTABJICHEI B KAJICHAAPHOM peﬁTHHF-HHaHe JUCHUITIINHBI.




4. CTpyKTypa M coepKaHue TUCHUILINHBI

OcHOBHbBIE BH/IbI yqeﬁnoifl HECATCJIBbHOCTH

Pa3aesibl AMCHUTTHHBI

®opmupyemblii
pe3yJabTaT
00yueHus no
JMCIHUILIHHE

Buabl yueoHO# 1eATeIbHOCTH

O6bem
BpeMeHH, 4.

Monayasb 1. Basics of Physical Knowledge

Paznea 1. PJI-1 Jlexmun 2
Mechanics P/I-2 ITpakTHyecKue 3aHATHS 2
PJI-3 CamocrosTenbHas paboTa 8
PJ1-4
Paznea 2. PJI-1 Jlexun 2
Thermodynamics P/I-2 ITpakTHuecKue 3aHsTHS 2
PJ1-3 CamocrosTensHas paboTa 8
PJ1-4
Paznen 3. PJI-1 Jlexun 4
Electromagnetism P/I-2 ITpakTHyYeCcKKe 3aHITHS 4
PJ1-3 CamocrosTensHas paboTa 8
PJI-4
Paznen 4. P1I-1 Jlekuun 4
Optics P/I-2 [IpakTHyeckue 3aHATHS 4
PJ1-3 CamocrosTensHas paboTa 8
PJI-4
Paznen 5. PJI-1 Jlexmun 4
Atomic and Nuclear Physics P/I-2 ITpakTHyYeCcKKe 3aHITHS 4
PJ1-3 CamocrosTenbHas paboTa 8
PJI-4
Monayas 2. Structure of materials
PJI-1 Jlekuun 4
Paznen 1. P/I-2 IIpakTruecKkue 3aHATHs 4
Atomic Scale Structure of Materials P/I-3
PJI-4 CamocrosrenbHas pabora 10
P/I-1 Jlexum 6
Paznea 2. PJI-2 IIpakTruecKkue 3aHATHs 6
Crystallography Eﬁ:i CamocrosrenbHas pabora 15
P/I-1 Jlexumn 6
Pazgen 3. PJI-2 [IpakTuueckue 3aHATHS 6
X-ray Diffraction Techniques gﬁi CamocTosTenbHas pabora 15
Moayas 3. Methods for Producing and Processing of Advanced Materials
Pa3z_1e.11 L . gﬁ-% ﬁeleiﬁ::qecxne 3aHSTHUS 211
Basic Methods for Producing and PJI-3 P
Processing of Materials PII-4 CamocrositensHas paboTta 10
PJI-1 Jlexnun 4
Paznen 2. P/I-2 [IpakTuueckue 3aHATHS 4
Bulk Modification of Materials P/I-3
P-4 CamocrosrenbHas pabora 10
Pazgen 3. PJI-1 Jlexun 4
Coating Methods and Surface PJ1-2 [TpakTHueckue 3aHsThs 4
Modification P/1-3 CamocrosTenpHas pabora 10




PJI-4

PJI-1 Jlexuuu 4
Paznen 4. P/I-2 [IpakTHyeckue 3aHATHS 4
Additive Manufacturing gﬁ:i CamocrosiTenpHas padbora 10
Moxayas 4. Properties of Metals
poer 1 T e
Dislocations and  Strengthening PIL3 PAKTHHCCKHC 3aHATHA
Mechanisms PJI-4 CamocrosTenpHas pabora 19

PJI-1 Jlekuun 3
Pazgen 2. PJI-2 [IpakTrueckue 3aHgITHs 10
Phase diagrams and solidification gﬁi CamocTosTenbHas pabora 20

Coneprxkanue pa3iesoB AUCITUTUTHHBI:

Monayas 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.

@opMHpOBaHUE CIIOBaps CIENMAIBHOM JIEKCMKM 1o Teme. IIpocMmorpoBoe uTeHme.
Ocobennocru MepeBoOJia N3y4acMbIX SIBJICHU.

TeMbl JIEeKIMH:

Mechanics

Thermodynamics

Electricity and Direct Current
Electromagnetism.

Optics

Quantum Phenomena

Atomic Physics

Nuclear Physics

€MbI IPAKTUYCCKHUX 3aHSATHM:
Mechanics

Molecular Physics and Thermodynamics
Electromagnetism. Retelling of the text
Formulas. Describing Trends

Optics and Quantum phenomena
Presentation in English

Atomic and Nuclear Physics.
Presentation

Sovourwne

N~ WNE

| Moayas 2. Structure of materials

Paznexn 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.

(DOpMI/IpOBaHI/IC CJIOBapsa CHCHH&HLHOﬁ JICKCUKHU IIO0 TEME. HpOCMOTpOBOC YTCHHUC.
OcobOeHHOCTH TIepeBOIa H3yYaeMbIX SBICHUH.

TeMbl JIeKINI:



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

TeMbl NpakTUYECKUX 3aHATHIA:

1. Let's get acquainted. Why study materials science and engineering?
2. Let’s get started. Engineering materials. Atomic Structure of Materials. Opening a
presentation.

| Paznen 2. 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 CIIOBaps CIENMAIBHOM JIEKCMKM 1o Teme. IIpocMmorpoBoe uyTeHme.
Ocobennocru MepeBoJia N3y4acMbIX SIBJICHUI.
TeMbl JIEeKIM:

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

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

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

TeMbl NpaKTUYECKUX 3aHATHIA:

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

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

3. Crystalline and noncrystalline materials. Conclusion in presentation

Pa3znen 3. 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.

(DOpMI/IpOBaHI/IC CJIOBaApsA CHCHH&HLHOﬁ JICKCUKHX IIO0 TEME. HpOCMOTpOBOC YTCHUC.
Ocob6eHHOCTH TIepeBOIa H3y4aeMbIX SBJICHU.

TeMbl JIeKINI:

6. Experimental matters, Bragg’s law, single crystal diffraction, determining lattice parameters
accurately.
7. Relationship between crystalline structure and X-ray data: peak positions, intensities and
widths, powder diffraction, phase identification, oriented (or textured) samples
8. Imperfections in solids.
Tembl NIpaKTHYECKUX 3AHATHI:



1. Bragg's law, Single crystal diffraction, determining lattice parameters. Comparing and

contrasting in pictures

Relationship between crystalline structure and X-ray data.

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

N

Moayas 3. 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.
TeMBbl JIEKIHIA:
. Basic Methods for Producing and Processing of Materials. Part 1
. Basic Methods for Producing and Processing of Materials. Part 2
. Bulk Modification of Materials. Part 1
. Bulk Modification of Materials. Part 2
. Coating Methods
. Surface Modification
. Additive Manufacturing
. 3D Materials: Structure, Properties, and Application
I IPAKTHYECKUX 3aHITHIMA:
Basic Methods for Producing and Processing of Materials. Small Talks.
Basic Methods for Producing and Processing of Materials. Writing CV
Formal Letters in English. Transaction letter
Bulk Modification of Materials. Writing annotation
Coating Methods. Describing tables
Surface Modification. Comparing and contrasting
Additive Manufacturing. Writing articles
3D Materials: Structure, Properties, and Application. Writing articles

FoONO O, WN B

Tem

N~ wWNE

| Moayas 4. Properties of Metals

Pa3znen 1. 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 JIeKIMH:
1. Dislocations and plastic deformation.
2. Mechanisms of strengthening in metals.
3. Solid solution hardening and dislocations’ forest.
Precipitation hardening
Tembl NpaKTHYECKUX 3aHATHMA:
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
Fatigue. Questioning
Creep. Solving design problems

ol

ocoarwNE

Paznen 2. 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.

2.

TeMmbl JIeKIHM:

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

TeMbl NPaKTHYECKUX 3AHATHIA:

7. Definitions and basic concepts. One-component (or Unary) phase diagrams.

8. Formal @ informal communication.

9. Binary phase diagrams.

10. E-mailing.

11. The iron—carbon system. Describing pictures, diagrams and big data.
5. Opranuszanusi CaMOCTOATEIbHON PadOThI CTYIEHTOB

CaMmocrosiTenbHass paboTa CTYAGHTOB NpU HW3YYEHUU AUCHMIUIUHBI MHPEIyCMOTpEHa B
CIIEYIOIIUX BUAAX U opmax:

Pabora ¢ neKIMOHHBIM MaTepHaloM, MOUCK M 0030p JHUTEepaTypbl U DSJIEKTPOHHBIX
HMCTOYHUKOB MH(OpMAIMU 10 MHAUBUAYAIBHO 3aJaHHOM MpobiieMe Kypca;

W3ydeHue TeM, BBIHECEHHBIX Ha CAMOCTOSITENIbHYIO TPOPabOTKY;

[Touck, aHanu3, CTPYKTYpUPOBAaHUE U MPE3EHTAIUs HUH(DOpMAaIHH;

[TepeBo TEKCTOB C MHOCTPAHHBIX SI3BIKOB;

BrimonHeHne qomManHux 3a1aHuii 1 KOHTPOJIBHBIX padoT;

[ToaroroBka K MPaKTUYECKUM M CEMUHAPCKUM 3aHSATHUSM;

[ToaroroBKa K OIEHUBAIOIINM MEPOIIPUSITHSIM;

S cemecTp

Jlomariaee 3aganue 1.
JlomaiHee 3agaHue 2.
Jlomariaee 3aganue 3.
Jomamnee 3aganue 4.
JomarmHee 3amanue 5.
6 cemecTp

Jlomariaee 3aganue 1.
JlomainHee 3agaHue 2.
JlomariHee 3aganue 3.
JlomanHee 3ananue 4.
JlomariHee 3agaHue S.
7 cemecTp

Jomarnnee 3aganue 1.
JlomanHee 3agaHue 2.
Jlomariaee 3aganue 3.
Howmarnee 3aganue 4.
JlomalHee 3agaHue S.
8 cemecTp

Jomarnnee 3aganue 1.
Homarmaee 3amanue 2.
JlomariHee 3aganue 3.
JlomanHee 3ananue 4.
JlomariHee 3a1aHue 5.

Crossword

Vocabulary and Grammar Tasks in Mechanics
Vocabulary and Grammar Tasks in Thermodynamics
Describing Trends

Presentation

Opening a presentation

Main body of presentation

Conclusion in presentation

Comparing and contrasting in pictures

Relationship between crystalline structure and X-ray data

Writing CV

Transaction letter

Describing pictures, diagrams and big data
Writing articles

Presentation

Small Talks

Writing articles 1.

Writing articles 2

Describing pictures, diagrams and big data
Phase diagrams description and consruction

6. YuyeOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecneuyeHue TUCIHILIMHBI

6.1. YyeOHO-MeTOAMYEeCKOe o0ecleYeHue



OcHoBHas ydeOHas TuTepaTrypa

1. The Feynman Lectures on Physics https://www.feynmanlectures.caltech.edu/l_toc.html

2. Minchenkov, A.G. Glimpses of Physics: student’s book. St. Petersburg:Publishing house of
ETU, 2015. 226 p.

3. Emudanos, I'. . ®usuka tBepaoro tena : yaueobnoe nmocodue / I'. . Enudanos. — 4-e uz.,
crep. — Cankr-Ilerepoypr : Jlanp, 2011. — 288 ¢. — Tekcr : anmekTpoHHbI // JlaHb :
AJIEKTpOHHO-OMOmoTeyHass cucrema. — URL: https://e.lanbook.com/book/2023 (nmaTa
obpamenusi: 07.04.2020). — Pexum noctyna: st aBTOPU3. TOJIB30BATEICH.

4. Maryxun, B. JI. ®uszuka tBepmoro Tema : ydebnoe mocodbue / B. JI. Maryxun, B. JL.
EpmakoB. — Cankr-IlerepOypr: Jlanp, 2010. — 224 c¢. — TekcT : 3neKTpoHHBIH // JlaHb :
3JeKTpOHHO-OMOmoTeyHass cucrema. — URL: https://e.lanbook.com/book/262 (nata
obpamenusi: 07.04.2020). — Pexum noctyna: ajisi aBTOPU3. OJIB30BATEIICH.

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

JlonoHUTEIbHAS yueOHas IUTeparypa
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. UudopmaliuoHHOe U POrpaMMHoOe ofecreyeHne

Internet-pecypcst (B 1.94. B cpeie LMS MOODLE u np. o6pa3oBatenbHble U OMOIUOTCYHBIC
pecypcehl):

1. DnexTpoHHBIH Kypc: Teopetnueckas busuka, 4acTh 1
https://stud.Ims.tpu.ru/course/view.php?id=1997
2. DJEeKTpOHHBIN Kypc: TeopeTnueckas ¢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 nexuumu), 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. Hayuno-anextponnas oubnuoreka eELIBRARY.RU - https://elibrary.ru/defaultx.asp

7. 3J’ICKTpOHHO-6I/I6J'II/IOT CYHas CUCTEMA «KOHCYJ'IBTaHT CTYACHTa»
http://www.studentlibrary.ru/

8. DOmnekxrpoHHO-OMOMMOTEUHAs cucteMa «Jlauby - https://e.lanbook.com/

9. DnekTpoHHO-OMOIHOTEUHas cucTema «HOpaiiT» - https://urait.ru/

10. DnexrponHo-oubmroTeynas cuctema «ZNANIUM.COM» - https://new.znanium.com/

Jlunen3suonHoe mporpammHoe obecriedenne (B coorBerctBuM ¢ Ilepeunem
JINIIEH3UOHHOT0 mMporpaMmMHoro odecneuenusi TITY):
1. 7-Zip;


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

2. Adobe Acrobat Reader DC;

3. Adobe Flash Player;

4. AkelPad;

5. Cisco Webex Meetings;

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;
17 Zoom Zoom

7. Oco0Oble TpeGOBaHHﬂ K MaTepHAJIbHO-TEXHUIECCKOMY o0ecnevyeHuIo OUCHHITJIHHBI

B yuebHOM IpoIrecce NCIONMB3YeTCs CIEYIONINE ayTUTOPUU U 000pyI0BaHUE:

Ne HanmeHoBaHHE CIEUHAILHBIX NOMELeHHIT

HanmenoBanne o0opy1oBaHHs

AyauTopHs U NpoBeIeHHs y4eOHBIX
3aHATHH BCEX TUIIOB, KYpPCOBOIO

1 NPOEKTHPOBaHUs, KOHCYJIbTAlUH, TEKYILEro
| KOHTPOJISI ¥ IPOMEXYTOYHOH aTTeCTaLHY;

NPOCHEKT, 43, 127

634034, Tomckas obnacts, r. ToMmck, Jlennna

Jlocka aynuTopHas HacTeHHas - 1 mT.; KoMrmekrt
yueOHol Mebenn Ha 20 ocaJOYHBIX MECT

AynuTopus Ut MPOBEAEHUs YIeOHBIX

3aHATHI BCEX THIIOB, KYpCOBOTO

2 MPOEKTUPOBAHUS, KOHCYJIbTAlH, TEKYIIETO
* | KOHTPOJISI M IPOMEXYTOUHON aTTeCTaLlHU

(xommnbroTepHsIif knacc); 634034, ToMckas

obnacts, r. ToMmck, JleHuHa mpocnexkT, 43, 401

Kommnexr yue6Ho#t Mebenu Ha 12 1ocagouHbIX MECT;
IIxad mwis 1OKyMEeHTOB - 1 IT.;

Jocka ayautopHas HacTeHHas - 1 mrt.;

Kommsrotep - 13 mr.; ITpoexTop - 1 mrT.

Aynmuropus Ui IpOBEeACHUS YUeOHBIX
3aHATUI BCEX THIIOB, KYpCOBOTO

3 NPOEKTHUPOBAHMUS, KOHCYIbTAlMiA, TEKYIIEro
" | KOHTpOJA U NPOMEXYTOYHOH aTTECTALHY;

MPOCIHEKT, 43, 122

634034, Tomckas obnactb, r. ToMmck, JIeHuHa

Komnsrotep - 1 mrt.; IIpoexrop - 1 wrT.
JHocka ayauropHas HacTeHHas - 1 mt.; KoMmnexr
yueOHoif Meberny Ha 25 moca0YHBIX MECT

Pabouas mporpamma cocraBieHa Ha OocHOBe OOmel XapaKTepHCTHUKH 00pa30BaTeNbHOM
nporpamMmbl o HampasieHuio 03.03.02 ®usuxa / Ousuka KOHAEHCHPOBAHHOT'O COCTOSHHUS/

(mpuema 2019 r., ounas popma oOyueHus).

PazpaboTunku:
JlomKHOCTB , oamuce $HO
JIOIIEHT s FZ— Kynpekosa E.I.
IIOIEHT == Crenanosa E.H.

[Iporpamma omoOpeHa Ha 3acemaHWU BBITycKarommero OTmeneHuss DKCIIEPUMEHTAIBHOW (pHU3MKH

(mporoxon oT «23» 05 2019 r. NojS).

/

3aBenyromuit kadeapoi — pykKOBOIUTEND OTAEIEHAS Ha IpaBax Kaheapsl '

I.T.H

________ . o b Eonr /,’Q—f"]_j:["ﬁp;ep AM./
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JIncer u3mMeHeHuii padoyveii NporpaMMbl JMCHUAIIIHHBI:

YueOHblii rojg

CopepixaHue /u3MeHeHHE

Oocy:xaeHo Ha 3acenannun Otaenenus P

2020/2021
y4eOHBI roJT

Buecensr m3meneHus B 1.6 Y4eOHO-METOIUICCKOE H
WHPOPMAITMOHHOE OO0CCIeUeHUE JWCIUIUIMHBI B
CBS3M C TIEPEXOJOM Ha  YacTUYHOC/TIOIHOE
QUCTAaHIIMOHHOE OOydeHHe ¥  BHEAPEHHEM B
oOydeHue TPOrpaMMHOIO OOECIICUCHHUS Cisco
Webex Meetings u Zoom

IIporoxoa Ne 3 or 31.08.2020 r.






