
                                                                                             SY
LLA

BU
S  

                                                                   Fall sem
ester 2020-2021 academ

ic years 
                                 on the educational program

 “8D
06104 - M

athem
atical and C

om
puter M

odeling” 
 

D
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code 
D

iscipline’s title 
Indepen
dent 
w

ork of 
students 
(IW

S) 

N
o. of hours per w

eek 
N

um
be

r of 
credits 
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ork of student w

ith 
teacher (IW

ST) 
Lectu

res 
(L) 

Practical training 
(PT) 
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M
M

N
FP 
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M

athem
atical 

m
odeling of 

nonstationary 
physical 
processes 
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 5 
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A
cadem

ic course inform
ation 

Form
 of 

education 
Type of course  

Types of lectures 
Types of practical 

training  
N

um
ber 

of IW
S 

Form
 of final control 

online 
theoretical 

analitical 
Task solution 

6 
w

riting 
Lecturer    

A
bdibekov U

alikhan Seidildaevich 
 

Scheduled 
e-m

ail 
uali@

kaznu.kz 
Telephone 
num

ber 
                           2211589 

A
cadem

ic presentation of the course  
A

im
 of 

course  
Expected Learning O

utcom
es (LO

) 
A

s a result of studying the discipline the undergraduate 
w

ill be able to: 
 

 Indicators of LO
 achievem

ent (ID
)  

 
LО

 
1. D

escription of turbulent processes by 
m

athem
atical equations 

ID
.1 num

erical m
ethod construction 

 
LО

 2. C
onstruction of a m

athem
atical m

odel of 
the process 

ID
. 2 constructing an algorithm

 
 

LО
 3. Selection of closure m

ethods 
ID

. 3constructing an algorithm
 

 



LО
 4. C

onstruction of a m
athem

atical m
odel of 

turbulent flow
 for large R

eynolds num
bers 

 
ID

. 4com
piling program

 code 
 

A
s a result of studying the discipline, the doctoral candidate w

ill be able to independently understand scientific 
articles and independently build m

odels for turbulent flow
 

 
Prerequisi
tes 

M
athem

atical and com
puter m

odeling of  physical procces, continuum
 m

echanics, m
echanic of fluid, 

com
putational fluid dynam

ic 
Post 
requisites 

 

Inform
atio

n resources  

literature: 
1. М

онин А
.С

., Я
глом А

.М
. С

татистическая гидромеханика. - М
.:Н

аука,1965. - Ч. 1, - 676 с. 
2. 

 М
онин А

.С
., Я

глом А
.М

. С
татистическая гидромеханика. - М

.:Н
аука,1965. - Ч. 2 - 686 с. 

3. Х
инце И

.О
. Турбулентность. М

.:Ф
изматгиз, 1963. - 680 с. 

4. Турбулентность. П
ринципы

 и применения. - М
.: М

ир, 1980. - 535 с. 
5. М

етоды
 расчета турбулентных течений. - М

.: М
ир, 1984. -464 с. 

6. 
D

avidson P.A
. Turbulense. A

n Introduction for Scientists and Engineers, O
X

FO
R

D
 U

niversity Press 
2004. – 678 p. 

7. 
P.Sagaut,S.D

eck,M
.Terracol_M

ultiscale_and_M
ultiresolution_A

pproaches_in_Turbulence_Im
perial 

C
ollege Press 2006. – 356 p. 

8. Ж
умагулов Б.Т., А

бдибеков У
.С

., И
сахов А

.А
. О

сновы
 математического и компью

терного 
моделирования естественно-физических процессов. А

лматы
, Қ

азақ университеті, 2014, -206 
стр. 

Internet-resources: A
dditional educational m

aterial, lecture and practical classes, C
D

S assignm
ents are 

uploaded to the teaching m
aterials section of the univer.kaznu.kz w

ebsite. 
 

A
cadem

ic 
policy of 
the 
course in 
the 
context of 
university 

A
cadem

ic Behavior R
ules:  

A
ll students have to register at the M

O
O

C
. The deadlines for com

pleting the m
odules of the online course m

ust be strictly 
observed in accordance w

ith the discipline study schedule.   
A

TTEN
TIO

N
! N

on-com
pliance w

ith deadlines leads to loss of points! The deadline of each task is indicated in the 
calendar (schedule) of im

plem
entation of the content of the curriculum

, as w
ell as in the M

O
O

C
. 

A
cadem

ic values: 
- Practical trainings/laboratories, IW

S should be independent, creative. 



m
oral 

and 
ethical 
values 

- Plagiarism
, forgery, cheating at all stages of control are unacceptable. 

- Students w
ith disabilities can receive counseling at e-m

ail uali@
kaznu.kz 

Evaluatio
n and 
attestatio
n policy 

C
riteria-based evaluation:  

assessm
ent of learning outcom

es in relation to descriptors (verification of the form
ation of com

petencies in m
idterm

 
control and exam

s). 
Sum

m
ative evaluation: assessm

ent of w
ork activity in an audience (at a w

ebinar); assessm
ent of the com

pleted task. 
    

C
alendar (schedule) the im

plem
entation of the course content: 

W
eek / 

date 
Topic title (lectures, practical classes, Independent w

ork of 
students,  IW

S) 
 

LO
 

 ID
 

N
um

ber 
of hours 

M
axim

u
m

 score 
Form

 
of 
K

now
l

edge 
A

ssess
m

ent  
 

The 
Form

 of 
the 
lesson  
/ platform

 
 

 
M

odule 1. M
odeling the problem

s of the atm
osphere and ocean. 

 
1 

Lecture 
1. 

The 
m

athem
atical 

m
odeling 

physical 
prosesses. 

Introduction.  
LO

.1-
LO

.4 
ID

.1-ID
.4 

1 
 

 
V

ideo 
lecture 
 in M

S 
Team

s 
Practical class 1. R

elated exercises 
LO

.1-
LO

.4 
ID

.1-ID
.4 

2 
6 

 
 

2 
Lecture 2. M

athem
atical m

odeling of atm
ospheric processes 

LO
.1-

LO
.4 

ID
.1-ID

.4 
1 

 
 

V
ideo 

lecture 
 in M

S 
Team

s 
Practical class 2. R

elated exercises 
LO

.1-
LO

.4 
ID

.1-ID
.4 

2 
6 

 
W

ebinar 
in M

S 
Team

s 
3 

Lecture 3. M
athem

atical m
odeling of pollution of oceans and seas. 

LO
.1-

ID
.1-ID

.4 
1 

 
 

V
ideo 

lecture 



LO
.4 

 in M
S 

Team
s 

Practical class 3. R
elated exercises 

LO
.1-

LO
.4 

ID
.1-ID

.4 
2 

6 
 

W
ebinar 

in M
S 

Team
s 

Independent w
ork of student w

ith teacher: IW
ST.  

 
 

 
 

20 
20 

 
 

4 
Lecture 4. M

athem
atical m

odeling of short-term
 w

eather forecast. 
LO

.1-
LO

.4 
ID

.1-ID
.4 

1 
 

 
V

ideo 
lecture 
 in M

S 
Team

s 
Practical class 4. R

elated exercises 
LO

.1-
LO

.4 
ID

.1-ID
.4 

2 
6 

 
W

ebinar 
in M

S 
Team

s 
5 

Lecture 5. M
athem

atical m
odeling of tropical cyclones 

(tornadoes). 
LO

.1-
LO

.4 
ID

.1-ID
.4 

1 
 

 
V

ideo 
lecture 
 in M

S 
Team

s 
Practical class 5. R

elated exercises 
LO

.1-
LO

.4 
ID

.1-ID
.4 

2 
6 

 
W

ebinar 
in M

S 
Team

s 
Independent w

ork of student w
ith teacher: IW

ST.  
 

 
 

 
30 

 
 

 
M

T 1 
 

 
 

100 
 

 
 

M
odule 2. M

odeling com
plex physical processes 

 
6 

Lecture 6. M
athem

atical m
odeling of near space. 

LO
.1-

LO
.4 

ID
.1-ID

.4 
1 

 
 

V
ideo 

lecture 
 in M

S 
Team

s 
Practical class 6. R

elated exercises 
LO

.1-
LO

.4 
ID

.1-ID
.4 

2 
6 

 
W

ebinar 
in M

S 
Team

s 
7 

Lecture 
7. 

M
athem

atical 
m

odeling 
of 

the 
hydrodynam

ics 
of 

alum
inum

 electrolyzers 
LO

.1-
LO

.4 
ID

.1-ID
.4 

1 
 

 
V

ideo 
lecture 



 in M
S 

Team
s 

Practical class 7. R
elated exercises 

LO
.1-

LO
.4 

ID
.1-ID

.4 
2 

6 
 

W
ebinar 

in M
S 

Team
s 

8 
Lecture 8.  M

odeling the dynam
ics of ionospheric plasm

a 
LO

.1-
LO

.4 
ID

.1-ID
.4 

1 
 

 
V

ideo 
lecture 
 in M

S 
Team

s 
Practical class 8. R

elated exercises. 
LO

.1-
LO

.4 
ID

.1-ID
.4 

2 
6 

 
W

ebinar 
in M

S 
Team

s 
Independent w

ork of student w
ith teacher: IW

ST.  
 

 
 

 
20 
20 

 
 

9 
Lecture 9. M

athem
atical m

odeling of internal flow
s. 

LO
.1-

LO
.4 

ID
.1-ID

.4 
1 

 
 

V
ideo 

lecture 
 in M

S 
Team

s 
Practical class 9. R

elated exercises 
LO

.1-
LO

.4 
ID

.1-ID
.4 

2 
6 

 
W

ebinar 
in M

S 
Team

s 
10 

Lecture 10. M
athem

atical m
odeling of chem

ical processes in a 
confined space 

LO
.1-

LO
.4 

ID
.1-ID

.4 
1 

 
 

V
ideo 

lecture 
 in M

S 
Team

s 
Practical class 10. R

elated exercises 
LO

.1-
LO

.4 
ID

.1-ID
.4 

2 
6 

 
W

ebinar 
in M

S 
Team

s 
Independent w

ork of student w
ith teacher: IW

ST.  
 

 
 

 
30 

 
 

 
М

Т (M
idterm

 Exam
) 

 
 

 
100 

 
 

 
M

odule 3.  C
FD

 nonstationare processes 
 

11 
Lecture 

11. 
Fractional-Step 

M
ethods 

for 
three-dim

ensional 
parabolic equation. 

LO
.1-

LO
.4 

ID
.1-ID

.4 
1 

 
 

V
ideo 

lecture 



 in M
S 

Team
s 

Practical class 11. R
elated exercises 

LO
.1-

LO
.4 

ID
.1-ID

.4 
2 

6 
 

W
ebinar 

in M
S 

Team
s 

12 
Lecture 12. Fourier m

ethod for the three-dim
ensional pressure 

equation. 
LO

.1-
LO

.4 
ID

.1-ID
.4 

1 
 

 
V

ideo 
lecture 
 in M

S 
Team

s 
Practical class 12. R

elated exercises 
LO

.1-
LO

.4 
ID

.1-ID
.4 

2 
6 

 
W

ebinar 
in M

S 
Team

s 
Independent w

ork of student w
ith teacher: IW

ST.  
 

 
 

 
20 

 
 

13 
Lecture 13. R

A
N

S for nonstationare physical processes 
LO

.1-
LO

.4 
ID

.1-ID
.4 

1 
 

 
V

ideo 
lecture 
 in M

S 
Team

s 
Practical class 13. R

elated exercises 
LO

.1-
LO

.4 
ID

.1-ID
.4 

2 
6 

 
W

ebinar 
in M

S 
Team

s 
14 

Lecture 14. A
 R

eynolds stress m
odel for velocity and scalar fields. 

LO
.1-

LO
.4 

ID
.1-ID

.4 
1 

 
 

V
ideo 

lecture 
 in M

S 
Team

s 
Practical class 14. R

elated exercises 
LO

.1-
LO

.4 
ID

.1-ID
.4 

2 
6 

 
W

ebinar 
in M

S 
Team

s 
Independent w

ork of student w
ith teacher: IW

ST.  
 

LO
.1-

LO
.4 

ID
.1-ID

.4 
 

25 
 

 

15 
Lecture 15. LES for physical processes. 

LO
.1-

LO
.4 

ID
.1-ID

.4 
1 

 
 

V
ideo 

lecture 
 in M

S 
Team

s 
Practical class 15. R

elated exercises 
LO

.1-
LO

.4 
ID

.1-ID
.4 

2 
6 

 
W

ebinar 
in M

S 



Team
s 

Independent w
ork of student w

ith teacher: IW
ST.  

 
 

 
 

25 
 

W
ebinar 

in M
S 

Team
s 

 
M

T 2 
 

 
 

100 
 

 
 

 
Exam

 
100 

 
 

 
 [A

bbreviations: Q
S - questions for self-exam

ination; TK
 - typical tasks; IT - individual tasks; C

W
 - control w

ork; M
T - m

idterm
. 

 C
om

m
ents: 

- Form
 of L and PT: w

ebinar in M
S Team

s / Zoom
 (presentation of video m

aterials for 10-15 m
inutes, then its discussion / consolidation in the form

 of a 
discussion / problem

 solving / ...) 
- Form

 of carrying out the C
W

: w
ebinar (at the end of the course, the students pass screenshots of the w

ork to the m
onitor, he/she sends them

 to the teacher) / test 
in the M

oodle D
LS. 

- A
ll course m

aterials (L, Q
S, TK

, IT, etc.) see here (see Literature and R
esources, p. 6). 

- Tasks for the next w
eek open after each deadline. 

- C
W

 assignm
ents are given by the teacher at the beginning of the w

ebinar.] 
 D

ean                                                                                     
 C

hairm
an of the Faculty M

ethodical Bureau  
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