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FIRST DEGREE of
HIGHER EDUCATION (4 year)

Specialities:

Functional nanomaterials
Fotonics

Fundamental physics
Computer simulation physics

Qualifications:
- «Physicist. Engineer»
- «Physicist. Managers»

Holder of Diploma “Diplomaed

specialist™

SECOND DEGREE of
HIGHER EDUCATION (2 year)

Functional nanomaterials
Fotonics

Fundamental physics
Computer simulation physics

Holder of a master's degree
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Since academic year 2013-2014 the
most  Universities reformed

plans) from

have
curricula (educational
the system

5+ 1+ 37

to the system

!

PhD STUDENTSHIP (3 years)

Branches of Science:
01.04 - Physics and Nathematics
(in specialities)

Holder of PhDD degree in physics
and mathemartics

4+ 2+ 37

The flowchart for some specialities in Physics
in BSU since 2013-2014 educational year 3
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BSU team participated in the development
of 2 new Curricula for the educational
system (4+2) and modernizing of 2
Curricula for the educational system (5+1):

1. “Functional nanomaterials” for 2 year masterships

2. “Photonics” for 2 year masterships

3. “Physics of nanomaterials and nanotechnologies” for 1-year
masterships

1. “Photonics” for 1-year masterships
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Example of Structure of curricula “Functional Nanomaterials”

List of courses for the two-year master-level education
by all SPECIALTIES

4 semesters
4536 hours = 1098 (aud.) + 3438 (independent work)
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Validated curriculum “Photonics”
(Two-year masterships)
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Validated curriculum “Photonics”
(One-year masterships)

[ Pacnpesenetune OGbes paboThi (B
o uacax)**** Pacnpenenexue no cemectpam |
Ne | HaumeHOBaHHE BH/IOB ICATENBHOCTH MAMHCTPAHTA, LIMKIOB | B [ I cemectp 2 cemecTp
13 Hix- 16 Henenn
nin JHCUMTLTHH, AHCUHNHH 13 nenene
aksamen | sauer | Beero — e
aya. ‘ cam. | ayn | cam. | a4 ayn | cam. | 3au
L u P . p- €. . p. en.

1. MK AHCHHILIHE CleNHAABHOH NOAT0TOBKH | 916 390 | 56 210 298 180 228
Tocydapemeeniiii koMnonenm 284 136 148 80 120 56 28
Dunocopus GrIMKkH M TexHochepa 1 42 20 22 20 22 B S N I B
HaHOCTPYKTYPHPOBAHHbIE MATEPHATIEI H METOJIBI HX 1 158 50 @ 60 98 4
HCCJIE10BARNA
Tlearorika i neHX0A0rMA BEICLIEH WKONL! 1 2 84 56 28 | 56 28 2
Kommonenm yupescoenun ewcueo of, * 122 112 632 254 378 f_ 130 178 124 200 8
Hay4no- paGora*** 866 866 | | 464 | 402 | 225
MpakTuga 2 162 162 L 162 |45
Hroroag aTreeTauns 324 324 | | 324 | 9
Beero I 2268 | 390 | 1878 | 210 762 | 14 180 | 1116 46

* Yup BRICHIETD HMEIOT TNpaBo b 00 90% (peaycMOTPEHHBIX THIIOBBIM YYeGHBIM T/IAHOM AYIMTOPHEIX 3aHATHI B yNpamideMylo

CAMOCTORTENBHYIO paioTy MarucTpanTa.

** [Ipu paspaboTke y4eGHOTO NaaKa ) BRICILETO s PHBATE no Bulopy Ta B oGbeme 20 50 % o1
ofbema ydeOHLIX 4acos Ta BBICIIErD
*=% B nepBoM CeMECTE ip; 29 yacos Hay paGioTkl B Heaemo, Bo BTopoM — 31 uac, OfbeM HAYHHO-HCCIEI0BATENLCKOH paoTel BIIIOYaET
MOArOTOBKY Mar pekoil P VUACTHE B HAYHHBIX KoHdepewwmax, cemumapax w ap. O6beM HayuHO-HCCNENOBATENBLCKOH paBoTel cocTasmmer
npusepno 700 — 1000 yueHbix Yacos.
#%48 [py TEOp! 0 OBy EHHA N p He Menee 50% camocTosTensHol (BHeayanTophoil) paBoTel MarHcTpanTa.
COTJIACOBAHO COITACOBAHO COTJIACOBAHO

H: p BHICWIETO H TipopeKTop no HayuHo-MeTOHECKko paGoTe

CPeAHErO CNELMANBHOO O0pa3oBaHKA

FOCYAAPCTREHHOTD YUPEAIENHA OGPAIOBAHHA

Pecny benapych

C.H. Pomamok i H.B.Turossu

2012, 2002,

Frccitor [FOL o erongei]

E{omponbl—lbiﬁ sxaeumapl Lo

no s

I. I'pauk 06paoBaTeaLHOIO HPOLETCH

ip GMOPON CHIYRERN (MAZHCHPamYpPbl)
Creunansnocts: 1-31 81 03 — OyHKUHOHATRHEE HAHOMATEPHATEL
CreneHs: MArucTp GHIHKH
Cpok oByuenns — 1 rox

Homepa Mecans T Buam AENI‘E;H;HDCTH‘T)ICI‘&HDE"EH‘!;!E yueGHBIM IL1aHOM ) .‘ﬁp;{;aspuuﬁ olbeM yqeﬁuuﬁ?a-l';u;b; T
Heey (opuerTHpoBOHO) | Beero [ Ayantoprex | CamocTosTensHoR
| HacoB | uacos* | paborsi
01-16 Centabips-1ekabps Teopethueckoe 0fy4eHHE M HAYYHO-HCCIEA0BATENLCKAA 864 | 210 | 654
paGora
17-18 | Jlexabpu-ansape | DK3aMcHAUHOHHAR CECCHA 108 08 |
19-20 | Slumaps Kannkyns: |
21-33 Susape-anpens Teopemueckoe o0yueHHE i HaY4HO-HCCIENOBATETCKAN 702 180 522
paGora S B
34-35 Anpenb-mait IK3aMEHaIHOH] 108 108
[36-38 Mait TpakTuxa 162 o 162
[39-44 Mali-HioHB Hroroeas arTectauns _ R - 324
Hroro 2268 390 1878




Co-funded by the { A
Erasmums+ P rogramme TN
of the Europ-ean Union e

o)

All the developed/modernized Curricula
are based on 3 principles:

« Dependence on education profile
« Modular structure

* Principle of single competence for every
Module
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Education profiles for specialty “PHYSICS”
In the previous education years for reseachers:

* Bio-physics and bio-engineering
* Photonics
« Computer physics

* Physics of condensed state
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Since the next education year we shall have only
2 specialties

 “Applied physics” for engineers and
managers

« “Physics” for reseachers

10
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Internet address of the developed/
modernized and validated Curricula:

https://dl.bsu.by/mod/folder/view.php?id=
27007

https://dl.bsu.by/mod/folder/view.php?id=
27008
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BSU team participated in the development
e-Books:

E-Book title Liders BSU team

Applied physics Katholik University of Loeven 5 Chapters
(Belgium) Prof. R. De-Kraemer

Applied informatics Riga technical University (Latvia) No
Prof. N. Kunicina

Photonics BSU 6 Chapters
Prof. A. Tolstik

Functional nanomaterials BSU 20 chapters
Prof. A. Fedotov

Master Thesis Guidelines in | University of Cypros 2 Chapters
Applied Physics Prof. Stella Hadjistassou
Prof. Elias Kyriakides 12
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Chapters of e-Books were reviewed
by associated partners and
representatives of industry!
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Internet address of e-Books:

https://dl.bsu.by/course/view.php?id=851

https://dl.bsu.by/course/view.php?1d=850

https://dl.bsu.by/course/view.php?id=849

https://dl.bsu.by/course/view.php?id=846
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BSU team have developed/
modernized new Study programs
for 19 lecture courses and
laboratory practices for the (4+2)
and (5+1) education systems

16
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Developed/modernized courses and Laboratory practices for testing

Teaching/ Type of
Univer- . Updated or Level ECTS training The link to the control The stat.u's of
. Course Title totally newly . . o recognition/
sity created credit methodolo- university'webpage (set-off, acereditation
points gies exam)
1-year/ https://dl.bsu.by/mod/fold
Composite 2-year er/view.php?id=30554
BSU nanostructured masters/ 2,0 Lecture University
. totally new exam .
materials S-year validation
course
1-year/ https://dl.bsu.by/mod/fold
i 2-year er/view.php?id=30554 v
Nanomaterials in : : Universit
BSU " totally new masters/ 2,0 Lecture set-off validatioril
energetics 5-year
course
BSU Optics of Updated mza?s/f:rrs/ 2,0 Lecture httD.SI//dl.bSUI. el Set-off IRy
nanostructures P ’ er/view.php?id=30554 validation
Bachelor
2-year https://dl.bsu.by/mod/fold
BSU Thermodynamics of arially T masters/ 2.0 Lecture  €r/view.php?id=30554 Set-off Unllver.sny
nanosystems 5-year validation
course
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Univer-

sity
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BSU

BSU

BSU

BSU
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Developed/modernized courses and Laboratory practices for testing

Course Title

Opto- and
microelectronics

Physics of electrically
conductive polymers

Nanotechnologies in
electronics

Spintronics

Physics and
Chemistry of Surface

Updated or

totally newly

created

Updated

Updated

totally new

totally new

Updated

Level

2-year
master

S-year
course

2-year
masters/
5-year
course
2-year
masters/
5-year
course
2-year
masters/
5-year
course/
Bachelor

ECTS
credit
points

2,0

2,0

2,0

2,0

2,5

Teaching/
training

methodolo-

gies

Lecture

Lecture

Lecture

Lecture

Lecture

The link to the
university'webpage

https://dl.bsu.by/mod/fold
er/view.php?id=30554

https://dl.bsu.by/mod/fold
er/view.php?id=30554
https://dl.bsu.by/mod/fold
er/view.php?i1d=30554

https://dl.bsu.by/mod/fold

er/view.php?id=30554

https://dl.bsu.by/mod/fold

er/view.php?id=30555

Type of
control
(set-off,
exam)

exam

set-off

exam

set-off

exam

The status of
recognition/
accreditation

University
validation

University
validation

University
validation

University
validation

University
validation
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Univer-
sity

BSU

BSU

BSU

BSU

BSU

BSU

BSU

Developed/modernized courses and Laboratory practices for testing

Course Title

Introduction to

Updated or
Level
totally newly
created
S-year

Soilid State Physics totally new course/

Laser Physics

Nonlinear Optics

Optoelectronics

Coherent Optics
and Holography

Fiber Optics

Nanophotonics

Updated

Updated

Updated

Updated

Updated

Updated

Bachelor
S-year
course/
Bachelor
5-year
course/
Bachelor
S5-year
course/
Bachelor
2-year
masters/
5-year
course
2-year
masters/
5-year
course
5-year
course

Teaching/
ECTS training
credit methodolo-
points gies
3 Lecture
Lecture
2,5
Lecture
2,5
Lecture
3
Lecture
3
Lecture
2
Lecture
3

The link to the
university'webpage

https://dl.bsu.by/mod/fold
er/view.php?id=30555

https://dl.bsu.by/mod/fold

er/view.php?id=30555

https://dl.bsu.by/mod/fold

er/view.php?id=30555

https://dl.bsu.by/mod/fold

er/view.php?id=30555

https://dl.bsu.by/mod/fold

er/view.php?id=30555

https://dl.bsu.by/mod/fold

er/view.php?id=30555

https://dl.bsu.by/mod/fold

er/view.php?id=30555

Type of
control
(set-off,
exam)
exam

exam

exam

set-off

exam

set-off

exam

The status of
recognition/
accreditation

University
validation

University
validation

University
validation

University
validation

University
validation

University
validation

University
validation
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Developed/modernized courses and Laboratory practices for testing

Univer-

. Course Title
sity

BSU Opto- and .
microelectronics
Semiconducting

BSU .
devices

Integrated
BSU EnV|.ronrr!ents for
Engineering

Computing

STl Level ECTS
totally newly .
credit
created .
points
1-year 2,0
Updated master
5-year 15
totally new y
course/
Bachelor
5-year 15
totall course/
otally new Bachelor

Teaching/
training
methodolo-
gies

Labs

Labs

Labs

The link to the
university'webpage

https://dl.bsu.by/mod/fold

er/view.php?id=30554

https://dl.bsu.by/mod/fold
er/view.php?id=38501

https://dl.bsu.by/mod/fold
er/view.php?id=38501

Type of
control
(set-off,
exam)

Set-off

Set-off

Set-off

The status of
recognition/
accreditation

University
validation

University
validation

University
validation
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Co-funded by the
Erasmums+ P rogramme
of the Eurap-ean Union —

Accreditation of Study Programs (Examples)
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Co-funded by thes /{a\
Erasmus+ P rogramme \ (o3

of the Eurap-ean Union " prpr—

Internet address of Study programs:

https://dl.bsu.by/mod/folder/view.php?id=
30554

https://dl.bsu.by/mod/folder/view.php?id=
30555
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Co-funged by the Y@
Erasmus+ P rogramme \phyéics
of the Eurap-ean Union "

BSU team have tested the 16
developed/modernized Study
programs and laboratory practices
for the (4+2) and (5+1) education
systems
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Co-funded Dy the #‘\
Erasmums+ P rogramme s
of the Europ-ean Union g —

Tested developed/modernised courses

« Composite nanostructured materials

« Nanomaterials in Power

« Opto- and microelectronics

* Physics of electrically conductive polymers

« Nanotechnologies in electronics

» Physics and Chemistry of Surface

* Nonlinear Optics

 Integrated envirinment for engineere computation

« Laser Physics

* Nonlinear Optics

« Semiconducting devices

 Introduction into Physics of Condensed Matter-
Master

* Photovoltaics
e Photovoltaics
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Co-funged by the Y@
Erasmus+ P rogramme \phyéics
of the Eurap-ean Union e —

All Curriculums and study programs were
reviewed by Experts of Associated Partners
(BPS, RANI, RSI for Nuclear Problems of BSU)
and representatives of industry (Private
Belarus-Japan Enterprise LOTIS-TII)
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Co-funded Dy the I '
Erasmums+ P rogramme Ll ?“w/'
of the Eurap-ean Union e

Conclusion by interviewing:

1. 100% of the reviewrs have approved the need for the transition of higher
education in Belarus to the Bologna 4 + 2 system, which is confirmed by the
statistics of answers to questions and explanatory notes to some questions.

2. 100% of the reviewrs have approved the need for the introduction of

training programs in the specialties ""Functional nanomaterials", ""Photonics",
""Nanomaterials and nanotechnologies™.

3. Approximately 90% of the reviewrs have confirmed the importance of the

Introduced courses and laboratory practices, although the programs
themselves have certain comments that will be used for their tuning.
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Co-funded by the /{3\
Erasmus+ P rogramme \ aeed /

of the Eurap-ean Union - —

Internet address of testing documents:

https://dl.bsu.by/mod/folder/view.php?id=
38501

https://dl.bsu.by/mod/folder/view.php?id=
30555

https://dl.bsu.by/mod/folder/view.php?id=
30554
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Co-funded by the { @
"
Erasmums+ P rogramme piydies
of the Eurap-gan Union " prpr—

BSU team have purchased the equipment
and also hardware and software for
physical and virtual labs on the sum
92,000 Euro:

Scanning probe microscope

Hardware-software complex for distance
education

Argon laser with optical elements
Helium-neon laser
Digital camera
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Co-funged by the
Erasmums+ P rogramme
of the Eurap-gan Union

Internet address of the
description of the
purchased equipment and
developed laboratory
practices:

https://dl.bsu.by/mod/folder/
view.php?1d=38503

: : Co-furded by the LRI
...... - Eiasrinist Brogramis {00
: . of the European Union ; Lok

ronorpacbuu §

Pa}paﬁo’rannun IIDIH:II! q)DTD]IBJ'IIIMepHBIII Ma’repnan ]ZIOGBIJJ'IHeT pEﬂJ‘IIIJDIHITI:

OCYIIECTBAATE. TOAOrpadHYecKyl0 3amEch ¢ - HCHOJB3DBAHHEM - HeJOPOTHX
TBep:go're:ILnblx YAG: Nd .mneplm c ,'mo:umn HAKAIKOH, naﬁnrammw: Ha nawHe
BOJTHEI 532 HM.

uamepumax»,
«Ceodicmsa: moﬂ.«'ux u oébe.nmtx Q'Ja&'aaux : :
| -zo’wzp&mu»: ......... : ......... : ......... : ......... L Ao Lo

«Pa.wepagtmqecxaa unmepq‘:epauempwx»,

(JTabopaTopHOTO . EOMINIERCA . EETIONAST. [TEepAQTedEHEIS. Jaseprl. ¢ . AHOAHH . Hakamrod (332 ). | |
NOMyOOECOHMKOERle nasepk! (670 EM), CHCTeMEl perHCTfaNMM Ha [ocHOBe aHHefimore CCD
(OTOIPHEMEHEA B Ha OCHOEE (DOTOMHO/IOE H HSMEpHTeleH TOKA (OTONHOOE, CHCTEMY pPaspyIIEHHEL
TPOCT{iaHCTEEHHOA KOTEPEHTHOCTH NasePHOTO HXTydeHmd, Habop doTomomnieprE mmrpa@mecm
IUIACTHHOE JIA S3UHCH OPOIYCEAIIEY omze\n-m H TOHKHX (DASOEBIX TOMOTDAMM, 8 TAKEE 00BEMHER

| CTPAEATENEHER TONOTPAMM. Ha . JIHHE. EOTHEL 332 mw tommaEeci . 15, 30, & . 150, M3, . RoMIDTEET
MEXAHIUECKHX VIIOE [ EpPeILTeHHA | na.sepos $OTOmOTMEPHE TONDTpadEMecENY INACTHE B
ONTHYECKHX WIEMEHTOE, EOMIUIEKT ONTHYECKHX JIEMEHTOE (3epma MHHSEL, rqmsum ,zemrremnme
m_mmm, cserodnu:mpu OINTHIECKERE Tpammapa.ﬂ'm}

1-2015-1-LV- EPPKAZ CEHE-JP within the framework of the interriational educahunal pmject
Improvement of master-level education in ‘the field of physmal sciences in Belamsmn
universities” by the Pmuramme Erasmus+

Belarusiar State Umversny Nezavisimosti av. 4, 270030 Minck, Repnbllc of Belaras
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Co-funded by the
Erasmums+ P rogramme
of the Eurap-gan Union

Internet address of the developed
laboratory pratices:

https://dl.bsu.by/mod/folder/view.php?id=
38503
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of the Eurap-gan Union

Thank you for attention

Prof. Alexander K. Fedotov (BSU)

fedotov@bsu.by
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