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In this paper we consider only the sub-disciplines related to computing in 
accordance with the papers of the ACM, IEEE-CS, AIS, and AITP expert 
group.

The typical degrees offered within this subject area in the Russian 
Federation are presented in table 3.

Table 3
Typical degrees in ICT

Cycle Degree
Qualification 

awarded
ECTS 

credits

1st cycle

010000 PHYSICAL AND MATHEMATICAL SCIENCE

010200 Mathematics and Computer Science Bachelor 240

010300 Fundamental Computer Science and Informa-
tion Technologies Bachelor 240

010400 Applied Mathematics and Computer Science Bachelor 240

010500 Software and Information Systems Manage-
ment Bachelor 240

080000 ECONOMICS AND MANAGEMENT

080500 Business Informatics Bachelor 240

210000 ELECTRONIC ENGINEERING, RADIO TECHNOLOGY AND COMMUNICATION

210700 Information and Communication Technologies 
and Communication Systems Bachelor 240

230000 COMPUTER SCIENCE AND COMPUTER ENGINEERING

230100 Computer Science and Computer Engineering Bachelor 240

230400 Information Systems and Technologies Bachelor 240

230700 Applied Computer Science Bachelor 240

231000 Software Engineering Bachelor 240

231300 Applied Mathematics Bachelor 240

090000 INFORMATION SECURITY

090900 Information Security Bachelor 240
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Cycle Degree
Qualification 

awarded
ECTS 

credits

2nd cycle

010000 PHYSICAL AND MATHEMATICAL SCIENCE

010200 Mathematics and Computer Science Master 120

010300 Fundamental Computer Science and Informa-
tion Technologies Master 120

010400 Applied Mathematics and Computer Science Master 120

010500 Software and Information Systems Management Master 120

080000 ECONOMICS AND MANAGEMENT

080500 Business Informatics Master 120

210000 ELECTRONIC ENGINEERING, RADIO TECHNOLOGY AND COMMUNICATION

210700 Information and Communication Technologies 
and Communication Systems Master 120

230000 COMPUTER SCIENCE AND COMPUTER ENGINEERING

230100 Computer Science and Computer Engineering Master 120

230400 Information Systems and Technologies Master 120

230700 Applied Computer Science Master 120

231000 Software Engineering Master 120

231300 Applied Mathematics Master 120

090000 INFORMATION SECURITY

090900 Information Security Master 120

2nd cycle

090300 INFORMATION SECURITY OF COMPUTING, AUTOMATED AND TELECOM-
MUNICATION SYSTEMS

090301 Computer Security Specialist 330

090302 Information Security of Telecommunication Sys-
tems Specialist 330

090303 Information Security of Automated Systems Specialist 300

090305 Information Analysis Security Systems Specialist 330
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carried out with graduates, students, employers and academics as outlined 
above. In order to identify the list of competences to be used as the basis 
of the wider consultation, the following process was carried out by the 
participants in the Tuning Russia project.

The Russian members of each SAG drew up initial lists of the generic 1. 
competences they considered to be the key ones.
The lists were discussed by Russian members of each SAG and with EU 2. 
experts and were amended if it was considered as necessary.
The lists proposed by the SAGs were compared and the following 3. 
categories of competences were distinguished: the common core of 
generic competences selected by all SAGs; competences selected by 
the majority of SAGs; those selected only by some SAGs; and those 
selected by only one SAG.
The list of 30 generic competences was agreed and its Russian and 4. 
English versions were established in order to be used during the 
consultation process.
Students, employers, graduates and academics were consulted.5. 
The questionnaires were analysed and the final list of generic 6. 
competences, common for all the Project SAGs was drawn. The results 
were discussed by all SAGs.

The final list comprises the following 30 competences:

Table 5
Full list of generic competences

Competence 
code

Competence

[GC-01] Ability for abstract thinking, analysis and synthesis

[GC-02] Ability to work in a team

[GC-03] Capacity to generate new ideas (Creativity)

[GC-04] Ability to identify, pose and resolve problems

[GC-05] Ability to design and manage projects

[GC-06] Ability to apply knowledge in practical situations
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Competence 
code

Competence

[GC-07] Ability to communicate in a second language

[GC-08] Skills in the use of information and communication technologies

[GC-09] Capacity to learn and stay up-to-date with learning

[GC-10] Ability to communicate both orally and in written form in the na-
tive language

[GC-11] Ability to work autonomously

[GC-12] Ability to make reasoned decisions

[GC-13] Ability for critical thinking

[GC-14] Appreciation of and respect for diversity and multiculturality

[GC-15] Ability to act with social responsibility and civic awareness

[GC-16] Ability to act on the basis of ethical reasoning

[GC-17] Commitment to the conservation of the environment

[GC-18] Ability to communicate with non-experts of one’s filed

[GC-19] Ability to plan and manage time

[GC-20] Ability to evaluate and maintain the quality of work produced

[GC-21] Ability to be critical and self-critical

[GC-22] Ability to search for, process and analyse information from a vari-
ety of sources

[GC-23] Commitment to safety

[GC-24] Interpersonal and interactional skills

[GC-25] Ability to undertake research at an appropriate level

[GC-26] Knowledge and understanding of the subject area and under-
standing of the profession

[GC-27] Ability to resolve conflicts and negotiate

[GC-28] Ability to focus on quality

[GC-29] Ability to focus on results

[GC-30] Ability to innovate
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5.2.3. Subject specific competences

In order to form a synthesized list of professional competences for the ICT 
subject area, the educational standards for degrees being implemented in 
the universities of ICT subject area group were analysed.

We considered the Federal State Educational Standards (FSES) as well 
as the Universities Educational Standards (UES) for National Research 
Universities:

Type Degree
University implementing degree

(in SAG)

FSES 010300 Fundamental Computer Sci-
ence and Information Technologies

N.I. Lobachevsky State University 
of Nizhniy Novgorod

UES 010300 Fundamental Computer Sci-
ence and Information Technologies

N.I. Lobachevsky State University 
of Nizhniy Novgorod

FSES 230100 Computer Science and Com-
puter Engineering

Yaroslav-the-Wise Novgorod State 
University

FSES 230400 Information Systems and 
Technologies

Astrakhan State University

FSES 230700 Applied Computer Science North Caucasus State Technical 
University

The list of 16 synthesized professional competences which is presented in 
table 6, is the result of a comparative analysis of professional competences, 
regrouping connected competences, a comparative analysis of educational 
degrees being implemented in Russian universities with international 
professional educational standards in the ICT area called Computing 
Curricula.

Table 6
Full list of subject specific competences

Competence 
code Competence

[SSC-01] To analyze subject area, identify, classify and describe problems; 
find the methods and approaches for solving them; define re-
quirements
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Competence 
code Competence

[SSC-02] To design ICT systems, including modelling (formal description) of 
structure and processes

[SSC-03] To develop and implement ICT systems

[SSC-04] To deploy, install, integrate, put into service and maintain ICT sys-
tems and their elements

[SSC-05] To guarantee the quality of information systems according to the 
requirements

[SSC-06] To develop and bring into effect new competitive ideas in the 
area of ICT

[SSC-07] To know, follow and assess the degree of compliance with indus-
try specifications, standards, regulations, and recommendations

[SSC-08] To analyze, choose and apply methods and aids to provide infor-
mation security

[SSC-09] To manage economic, human, technological and other resources 
efficiently

[SSC-10] To train ICT users and provide them with technical support

[SSC-11] To apply and develop fundamental and multidisciplinary knowl-
edge, including mathematical and scientific principles, quantita-
tive methods, tools (including software relevant to their engineer-
ing discipline) and notations for successful problem solving

[SSC-12] To prepare technical and methodical materials for presenting ICT 
system in every stages of the life cycle of information systems

[SSC-13] To know and apply core ICT theoretical and practical knowledge, 
principles and tools

[SSC-14] To appreciate the social considerations and ethical issues affecting 
the professional practice

[SSC-15] To estimate and appreciate economic and commercial issues af-
fecting the professional practice

[SSC-16] To collect, process and systematize professional knowledge in in-
formation technology and appreciate the importance of life-long 
learning (continuing education, retraining, and self-learning) for 
the necessary adaptation to the evolution of the profession and 
society
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Table 9
Meta-competences for ICT area

Key competences Other competences

[MGC-1] Ability to perceive, analyze and synthesize information

[GC-07] Ability to communicate in a sec-
ond language

[GC-10] Ability to communicate both 
orally and in written form in the native 
language

[GC-22] Ability to search for, process and 
analyse information from a variety of 
sources

[GC-01] Ability for abstract thinking, 
analysis and synthesis

[GC-04] Ability to identify, pose and re-
solve problems

[GC-12] Ability to make reasoned deci-
sions

[GC-13] Ability for critical thinking

[MGC-2] Ability for self-development and self-improvement

[GC-09] Capacity to learn and stay up-to-
date with learning

[GC-29] Ability to focus on results

[GC-11] Ability to work autonomously

[GC-19] Ability to plan and manage time

[GC-23] Commitment to safety

[GC-14] Appreciation of and respect for 
diversity and multiculturality

[GC-15] Ability to act with social respon-
sibility and civic awareness

[GC-21] Ability to be critical and self-
critical

[SSC-16] To collect, process and systema-
tize professional knowledge in informa-
tion technology and appreciate the im-
portance of life-long learning (continuing 
education, retraining, and self-learning) 
for the necessary adaptation to the evo-
lution of the profession and society
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Key competences Other competences

[MGC-3] Ability to join professional community

[GC-26] Knowledge and understanding 
of the subject area and understanding of 
the profession

[GC-02] Ability to work in a team

[GC-06] Ability to apply knowledge in 
practical situations

[GC-25] Ability to undertake research at 
an appropriate level

[GC-30] Ability to innovate

[GC-18] Ability to communicate with 
non-experts of one’s field

[GC-20] Ability to evaluate and maintain 
the quality of work produced

[GC-27] Ability to resolve conflicts and 
negotiate

[GC-03] Capacity to generate new ideas 
(creativity)

[GC-28] Ability to focus on quality

[GC-16] Ability to act on the basis of eth-
ical reasoning

[GC-17] Commitment to the conserva-
tion of the environment

[GC-24] Interpersonal and interaction 
skills

[SSC-14] To appreciate the social consid-
erations and ethical issues affecting the 
professional practice

[MSSC-1] Ability to understand, apply and develop mathematical knowledge, 
basic laws of natural science, knowledge in problem domain 

(related to professional activity) and fundamentals of information 
technologies (related to Computer Science sub-discipline of CC2005)

[SSC-11] To apply and develop funda-
mental and multidisciplinary knowledge, 
including mathematical and scientific 
principles, quantitative methods, tools 
(including software relevant to their engi-
neering discipline) and notations for suc-
cessful solving problems

[SSC-06] To develop and bring into effect 
new competitive ideas in the area of ICT

[SSC-08] To analyze, choose and apply 
methods and aids to provide information 
security

[SSC-13] To know and apply core ICT the-
oretical and practical knowledge, princi-
ples and tools

[GC-08] Skills in the use of information 
and communications technologies

© University of Deusto 



52

Key competences Other competences

[MSSC-2] Ability to design, develop, implement and manage 
life cycle processes of information systems and technologies

(related to Information Systems and Technologies sub-discipline of CC2005)

[GC-05] Ability to design and manage 
projects

[SSC-01] To analyze subject area, identify, 
classify and describe problems; find the 
methods and approaches for their solv-
ing; define requirements

[SSC-02] To design ICT systems, including 
modelling (formal description) of struc-
ture and processes

[SSC-03] To develop and implement ICT 
systems

[SSC-04] To deploy, install, integrate, put 
into service and maintain ICT systems and 
their elements

[SSC-05] To guarantee the quality of in-
formation systems according to the re-
quirements

[SSC-07] To know, follow and assess the 
degree of compliance with industry spec-
ifications, standards, regulations, and rec-
ommendations

[SSC-10] To train ICT users and provide 
them technical support

[SSC-09] To manage economic, human, 
technological and other resources effi-
ciently

[SSC-12] To prepare technical and me-
thodical materials for presenting ICT sys-
tem in every stages of the life cycle of in-
formation systems

[SSC-15] To estimate and appreciate eco-
nomic and commercial issues affecting 
the professional practice

The core element of the final set of meta-competences is the ability to join 
the professional community (MGC-3). This meta-competence is achieved 
by mastering:

generic meta-competences – the ability to perceive, analyse and • 
synthesize information (MGC-1) on the one hand, and the ability for 
self-development and self-improvement (MGC-2) on the other hand;
subject-specific meta-competences – the ability to understand, apply • 
and develop mathematical knowledge, basic laws of natural science 
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ta

sk
s;

 t
o 

ap
pl

y 
in

 p
ra

ct
ic

e 
th

e 
sy

st
em

 a
nd

 s
pe

ci
al

iz
ed

 t
oo

ls
, 

sy
st

em
s 

an
d 

so
ft

-
w

ar
e 

pa
ck

ag
es

;

• 
To

 k
no

w
, 

un
de

rs
ta

nd
, 

de
ve

lo
p 

an
d 

m
on

ito
r 

lif
e 

cy
cl

e 
pr

oc
es

se
s 

of
 in

fo
rm

at
io

n 
sy

st
em

s;
• 

To
 d

ev
el

op
 f

ac
ili

tie
s 

fo
r 

im
pl

em
en

tin
g 

in
fo

rm
at

io
n 

te
ch

no
lo

gi
es

 (
m

et
ho

di
ca

l, 
in

fo
rm

at
io

na
l, 

m
at

he
m

at
i-

ca
l, 

al
go

rit
hm

ic
, h

ar
dw

ar
e 

an
d 

so
ft

w
ar

e)
;

• 
To

 d
ev

el
op

 f
ac

ili
tie

s 
fo

r 
co

m
pu

te
r-a

id
ed

 d
es

ig
n 

of
 in

-
fo

rm
at

io
n 

te
ch

no
lo

gi
es

;
• 

To
 d

ev
el

op
 a

lg
or

ith
m

ic
, 

sy
st

em
 a

nd
 s

pe
ci

al
iz

ed
 s

of
t-

w
ar

e,
 d

at
ab

as
e 

m
od

el
s;

• 
To

 r
ea

so
na

bl
y 

se
le

ct
 p

ro
gr

am
m

in
g 

co
nc

ep
ts

 a
nd

 la
n-

gu
ag

es
 f

or
 s

ol
vi

ng
 a

pp
lie

d 
ta

sk
s;

 t
o 

ap
pl

y 
in

 p
ra

ct
ic

e 
th

e 
sy

st
em

 a
nd

 s
pe

ci
al

iz
ed

 t
oo

ls
, 

sy
st

em
s 

an
d 

so
ft

-
w

ar
e 

pa
ck

ag
es

;
• 

To
 c

on
du

ct
 a

n 
an

al
yt

ic
al

 s
tu

dy
 o

n 
th

e 
op

er
at

in
g 

pa
-

ra
m

et
er

s 
of

 I
C

T 
sy

st
em

s 
fo

r 
th

e 
va

lid
at

io
n 

an
d 

ve
ri-

fic
at

io
n 

of
 t

he
ir 

co
m

pl
ia

nc
e 

to
 t

he
 t

as
k,

 a
s 

w
el

l 
as

 
to

 a
na

ly
ze

 a
nd

 p
ro

vi
de

 a
 c

rit
ic

al
 e

va
lu

at
io

n 
of

 t
he

 
m

et
ho

ds
 c

ho
se

n,
 t

he
 f

ac
ili

tie
s 

of
 im

pl
em

en
ta

tio
n 

an
d 

co
m

pu
te

r-a
id

ed
 d

es
ig

n;

[S
SC

-0
4]

To
 d

ep
lo

y,
 in

st
al

l, 
in

te
gr

at
e,

 p
ut

 
in

to
 s

er
vi

ce
 a

nd
 m

ai
nt

ai
n 

IC
T 

sy
st

em
s 

an
d 

th
ei

r e
le

m
en

ts

• 
To

 k
no

w
, u

nd
er

st
an

d 
an

d 
ap

pl
y 

te
ch

ni
qu

es
 o

f 
as

se
m

-
bl

in
g,

 c
on

fig
ur

in
g,

 d
eb

ug
gi

ng
, 

in
st

al
lin

g 
so

ft
w

ar
e 

an
d 

ha
rd

w
ar

e 
sy

st
em

s;
• 

To
 k

no
w

 a
nd

 u
nd

er
st

an
d 

th
e 

m
et

ho
ds

 o
f 

in
te

gr
at

io
n,

 
in

te
rf

ac
in

g 
an

d 
co

nf
ig

ur
at

io
n 

of
 I

C
T,

 s
of

tw
ar

e 
an

d 
ha

rd
w

ar
e;

• 
To

 p
ar

tic
ip

at
e 

in
 v

er
ifi

ca
tio

n 
an

d 
op

er
at

io
na

l 
te

st
in

g 
of

 in
fo

rm
at

io
n 

sy
st

em
s 

an
d 

th
ei

r c
om

po
ne

nt
s;

• 
To

 d
ra

w
 u

p 
in

st
ru

ct
io

ns
 f

or
 o

pe
ra

tio
n 

of
 in

fo
rm

at
io

n 
sy

st
em

s 
an

d 
te

ch
no

lo
gi

es
;

• 
To

 c
ar

ry
 o

ut
 w

or
k 

to
 e

ns
ur

e 
th

e 
op

er
at

io
n 

an
d 

ad
ap

-
ta

tio
n 

of
 i

nf
or

m
at

io
n 

sy
st

em
s 

at
 e

nt
er

pr
is

es
 t

o 
th

e 
sp

ec
ifi

ed
 fu

nc
tio

na
l c

ha
ra

ct
er

ist
ic

s;
• 

To
 p

ar
tic

ip
at

e 
in

 t
he

 a
ct

iv
iti

es
 o

n 
th

e 
fin

al
 d

es
ig

n 
an

d 
de

ve
lo

pm
en

t 
of

 I
T 

pr
oc

es
se

s 
du

rin
g 

th
e 

pr
ep

ar
at

io
n 

of
 n

ew
 p

ro
du

ct
s;

• 
To

 k
no

w
, u

nd
er

st
an

d 
an

d 
ap

pl
y 

te
ch

ni
qu

es
 o

f 
as

se
m

-
bl

in
g,

 c
on

fig
ur

in
g,

 d
eb

ug
gi

ng
, 

in
st

al
lin

g 
so

ft
w

ar
e 

an
d 

ha
rd

w
ar

e 
sy

st
em

s;
• 

To
 k

no
w

, 
un

de
rs

ta
nd

 a
nd

 a
pp

ly
 t

he
 m

et
ho

ds
 o

f 
in

-
te

gr
at

io
n,

 in
te

rf
ac

in
g 

an
d 

co
nf

ig
ur

at
io

n 
of

 IC
T,

 s
of

t-
w

ar
e 

an
d 

ha
rd

w
ar

e;
• 

To
 p

la
n,

 o
rg

an
iz

e,
 l

ea
d 

ve
rif

ic
at

io
n 

an
d 

op
er

at
io

na
l 

te
st

in
g 

of
 in

fo
rm

at
io

n 
sy

st
em

s 
an

d 
th

ei
r c

om
po

ne
nt

s;
• 

To
 d

ra
w

 u
p 

in
st

ru
ct

io
ns

 f
or

 o
pe

ra
tio

n 
of

 in
fo

rm
at

io
n 

sy
st

em
s 

an
d 

te
ch

no
lo

gi
es

;
• 

To
 c

ar
ry

 o
ut

 w
or

k 
to

 e
ns

ur
e 

th
e 

op
er

at
io

n 
an

d 
ad

ap
-

ta
tio

n 
of

 i
nf

or
m

at
io

n 
sy

st
em

s 
at

 e
nt

er
pr

is
es

 t
o 

th
e 

sp
ec

ifi
ed

 fu
nc

tio
na

l c
ha

ra
ct

er
ist

ic
s;

• 
To

 p
la

n,
 o

rg
an

iz
e,

 le
ad

 t
he

 a
ct

iv
iti

es
 o

n 
th

e 
fin

al
 d

e-
si

gn
 a

nd
 d

ev
el

op
m

en
t 

of
 I

T 
pr

oc
es

se
s 

du
rin

g 
th

e 
pr

ep
ar

at
io

n 
of

 n
ew

 p
ro

du
ct

s;
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Co
m

pe
te

nc
e

Le
ar

ni
ng

 o
ut

co
m

es
 f

or
 B

ac
he

lo
rs

Le
ar

ni
ng

 o
ut

co
m

es
 f

or
 M

as
te

rs

[S
SC

-0
5]

To
 g

ua
ra

nt
ee

 th
e 

qu
al

ity
 

of
 in

fo
rm

at
io

n 
sy

st
em

s 
ac

co
rd

in
g 

to
 th

e 
re

qu
ire

m
en

ts

• 
To

 k
no

w
, 

un
de

rs
ta

nd
 a

nd
 a

pp
ly

 m
od

er
n 

m
od

el
s 

an
d 

m
et

ho
ds

 o
f 

as
se

ss
in

g 
qu

al
ity

 a
nd

 r
el

ia
bi

lit
y 

at
 a

ll 
st

ag
e 

of
 in

fo
rm

at
io

n 
sy

st
em

 li
fe

 c
yc

le
;

• 
To

 k
no

w
, u

nd
er

st
an

d 
an

d 
ap

pl
y 

di
ff

er
en

t 
m

et
ho

do
lo

-
gi

es
 a

nd
 t

oo
ls 

fo
r 

te
st

in
g 

an
d 

de
bu

gg
in

g 
in

fo
rm

at
io

n 
sy

st
em

s;
• 

To
 e

va
lu

at
e 

th
e 

qu
al

ity
 a

nd
 r

el
ia

bi
lit

y 
of

 t
he

 d
es

ig
n 

ob
je

ct
;

• 
To

 o
rg

an
iz

e 
th

e 
co

nt
ro

l 
of

 q
ua

lit
y 

of
 i

np
ut

 i
nf

or
m

a-
tio

n;

• 
To

 k
no

w
, 

un
de

rs
ta

nd
 a

nd
 a

pp
ly

 m
od

er
n 

m
od

el
s 

an
d 

m
et

ho
ds

 o
f 

as
se

ss
in

g 
qu

al
ity

 a
nd

 r
el

ia
bi

lit
y 

at
 a

ll 
st

ag
e 

of
 in

fo
rm

at
io

n 
sy

st
em

 li
fe

 c
yc

le
;

• 
To

 k
no

w
, u

nd
er

st
an

d 
an

d 
ap

pl
y 

di
ff

er
en

t 
m

et
ho

do
lo

-
gi

es
 a

nd
 t

oo
ls 

fo
r 

te
st

in
g 

an
d 

de
bu

gg
in

g 
in

fo
rm

at
io

n 
sy

st
em

s;
• 

To
 e

va
lu

at
e 

th
e 

qu
al

ity
 a

nd
 r

el
ia

bi
lit

y 
of

 t
he

 d
es

ig
n 

ob
je

ct
;

• 
To

 a
na

ly
ze

 r
es

ul
ts

 o
f 

in
fo

rm
at

io
n 

sy
st

em
s 

te
st

in
g 

an
d 

re
vi

ew
 d

es
ig

n 
co

nc
ep

ts
 in

 a
cc

or
da

nc
e 

w
ith

 t
he

se
 r

e-
su

lts
;

[S
SC

-0
6]

To
 d

ev
el

op
 a

nd
 b

rin
g 

in
to

 
ef

fe
ct

 n
ew

 c
om

pe
tit

iv
e 

id
ea

s 
in

 th
e 

ar
ea

 o
f I

C
T

• 
To

 f
or

m
ul

at
e,

 e
xp

er
im

en
ta

lly
 c

on
fir

m
, 

ju
st

ify
 a

nd
 im

-
pl

em
en

t 
ne

w
 c

om
pe

tit
iv

e 
id

ea
s,

 m
et

ho
ds

, 
so

lv
in

g 
te

ch
ni

qu
es

 u
nd

er
 s

up
er

vi
sio

n 
of

 p
ro

fe
ss

or
s;

• 
To

 d
oc

um
en

t 
re

se
ar

ch
 r

es
ul

ts
 i

n 
th

e 
fo

rm
 o

f 
pa

pe
rs

 
an

d 
pr

es
en

ta
tio

ns
 a

t s
ci

en
tif

ic
 c

on
fe

re
nc

es
;

• 
To

 f
or

m
ul

at
e,

 e
xp

er
im

en
ta

lly
 c

on
fir

m
, 

ju
st

ify
 a

nd
 im

-
pl

em
en

t 
ne

w
 c

om
pe

tit
iv

e 
id

ea
s,

 m
et

ho
ds

, t
ec

hn
iq

ue
s 

of
 s

ol
vi

ng
 p

ro
fe

ss
io

na
l, 

re
se

ar
ch

, 
te

ch
ni

ca
l 

ta
sk

s 
in

-
cl

ud
in

g 
no

n-
ty

pi
ca

l t
as

ks
;

• 
To

 d
oc

um
en

t 
re

se
ar

ch
 r

es
ul

ts
 i

n 
th

e 
fo

rm
 o

f 
pa

pe
rs

 
an

d 
pr

es
en

ta
tio

ns
 a

t s
ci

en
tif

ic
 c

on
fe

re
nc

es
;

• 
To

 d
ev

el
op

 s
ci

en
tif

ic
, i

nf
or

m
at

io
n 

an
d 

ed
uc

at
io

na
l r

e-
so

ur
ce

s 
fo

r 
so

lv
in

g 
pr

of
es

sio
na

l a
nd

 a
pp

lie
d 

ta
sk

s 
re

-
la

te
d 

to
 d

ev
el

op
m

en
t 

an
d 

us
e 

of
 i

nf
or

m
at

io
n 

te
ch

-
no

lo
gi

es
;

[S
SC

-0
7]

To
 k

no
w

, f
ol

lo
w

 a
nd

 a
ss

es
s 

th
e 

de
gr

ee
 o

f c
om

pl
ia

nc
e 

w
ith

 in
du

st
ry

 s
pe

ci
fic

at
io

ns
, 

st
an

da
rd

s,
 re

gu
la

tio
ns

, 
an

d 
re

co
m

m
en

da
tio

ns

• 
To

 k
no

w
, 

un
de

rs
ta

nd
 a

nd
 a

pp
ly

 m
od

er
n 

pr
of

es
sio

na
l 

st
an

da
rd

s 
an

d 
ot

he
r 

le
ga

l 
do

cu
m

en
ts

 i
n 

th
e 

fie
ld

 o
f 

IC
T;

• 
To

 k
no

w
, 

un
de

rs
ta

nd
 a

nd
 a

pp
ly

 m
od

er
n 

pr
of

es
sio

na
l 

st
an

da
rd

s 
an

d 
ot

he
r 

le
ga

l 
do

cu
m

en
ts

 i
n 

th
e 

fie
ld

 o
f 

IC
T;
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Co
m

pe
te

nc
e

Le
ar

ni
ng

 o
ut

co
m

es
 f

or
 B

ac
he

lo
rs

Le
ar

ni
ng

 o
ut

co
m

es
 f

or
 M

as
te

rs

[S
SC

-0
8]

To
 a

na
ly

se
, c

ho
os

e 
an

d 
ap

pl
y 

m
et

ho
ds

 a
nd

 a
id

s 
to

 p
ro

vi
de

 
in

fo
rm

at
io

n 
se

cu
rit

y

• 
To

 f
or

m
ul

at
e 

th
e 

re
qu

ire
m

en
ts

 f
or

 in
fo

rm
at

io
n 

se
cu

-
rit

y 
an

d 
da

ta
 in

te
gr

ity
;

• 
To

 k
no

w
, u

nd
er

st
an

d,
 a

na
ly

se
, c

ho
os

e 
an

d 
ap

pl
y 

pr
o-

fe
ss

io
na

lly
 f

ac
ili

tie
s 

fo
r 

pr
ov

id
in

g 
in

fo
rm

at
io

n 
se

cu
rit

y 
an

d 
da

ta
 c

on
si

st
en

cy
 a

cc
or

di
ng

 t
o 

a 
gi

ve
n 

ap
pl

ie
d 

ta
sk

;

• 
To

 f
or

m
ul

at
e 

th
e 

re
qu

ire
m

en
ts

 f
or

 in
fo

rm
at

io
n 

se
cu

-
rit

y 
an

d 
da

ta
 in

te
gr

ity
;

• 
To

 k
no

w
, u

nd
er

st
an

d,
 a

na
ly

se
, c

ho
os

e 
an

d 
ap

pl
y 

pr
o-

fe
ss

io
na

lly
 f

ac
ili

tie
s 

fo
r 

pr
ov

id
in

g 
in

fo
rm

at
io

n 
se

cu
rit

y 
an

d 
da

ta
 c

on
si

st
en

cy
 a

cc
or

di
ng

 t
o 

a 
gi

ve
n 

ap
pl

ie
d 

ta
sk

;

[S
SC

-0
9]

To
 m

an
ag

e 
ec

on
om

ic
, h

um
an

, 
te

ch
no

lo
gi

ca
l a

nd
 o

th
er

 
re

so
ur

ce
s 

ef
fic

ie
nt

ly

• 
To

 c
oo

pe
ra

te
 w

ith
 c

ol
le

ag
ue

s,
 to

 w
or

k 
in

 te
am

;
• 

To
 k

no
w

 t
he

 e
ss

en
tia

ls 
of

 p
ro

te
ct

in
g 

th
e 

pr
od

uc
tio

n 
st

af
f 

an
d 

po
pu

la
tio

n 
fr

om
 a

cc
id

en
ts

, 
ca

ta
st

ro
ph

e,
 

na
tu

ra
l 

di
sa

st
er

s 
an

d 
th

ei
r 

pr
ob

ab
le

 c
on

se
qu

en
ce

s;
 

or
ga

ni
ze

 a
nd

 m
on

ito
r 

th
e 

pr
od

uc
tio

n 
pr

oc
es

se
s 

su
it-

in
g 

th
e 

re
qu

ire
m

en
ts

 o
f 

th
e 

en
vi

ro
nm

en
t 

an
d 

w
or

k 
sa

fe
ty

 c
on

tr
ol

 s
ys

te
m

s;

• 
To

 f
in

d 
or

ga
ni

za
tio

na
l 

an
d 

m
an

ag
er

ia
l 

so
lu

tio
ns

 f
or

 
no

n-
st

an
da

rd
 p

ro
fe

ss
io

na
l 

si
tu

at
io

ns
 a

nd
 t

ak
e 

re
-

sp
on

sib
ili

ty
 fo

r t
he

m
;

• 
To

 t
ak

e 
m

an
ag

em
en

t 
de

ci
si

on
s 

in
 t

he
ir 

pr
of

es
si

on
al

 
an

d 
so

ci
al

 a
ct

iv
iti

es
; t

o 
be

 a
 p

ro
je

ct
 m

an
ag

er
;

• 
To

 k
no

w
 t

he
 e

ss
en

tia
ls 

of
 p

ro
te

ct
in

g 
th

e 
pr

od
uc

tio
n 

st
af

f 
an

d 
po

pu
la

tio
n 

fr
om

 a
cc

id
en

ts
, 

ca
ta

st
ro

ph
e,

 
na

tu
ra

l 
di

sa
st

er
s 

an
d 

th
ei

r 
pr

ob
ab

le
 c

on
se

qu
en

ce
s;

 
or

ga
ni

ze
 a

nd
 m

on
ito

r 
th

e 
pr

od
uc

tio
n 

pr
oc

es
se

s 
su

it-
in

g 
th

e 
re

qu
ire

m
en

ts
 o

f 
th

e 
en

vi
ro

nm
en

t 
an

d 
w

or
k 

sa
fe

ty
 c

on
tr

ol
 s

ys
te

m
s;

[S
SC

-1
0]

To
 tr

ai
n 

IC
T 

us
er

s 
an

d 
pr

ov
id

e 
th

em
 te

ch
ni

ca
l s

up
po

rt

• 
To

 e
la

bo
ra

te
 (

or
 p

ar
tic

ip
at

e 
in

 e
la

bo
ra

tio
n)

 i
ns

tr
uc

-
ti

on
s 

fo
r 

im
pl

em
en

ta
ti

on
, 

op
er

at
io

n 
an

d 
m

ai
nt

e-
na

nc
e 

of
 in

fo
rm

at
io

n 
sy

st
em

s;

• 
To

 e
la

bo
ra

te
 o

rg
an

iz
at

io
na

l a
nd

 m
et

ho
do

lo
gi

ca
l m

a-
te

ria
ls

, 
in

st
ru

ct
io

ns
 a

nd
 d

ire
ct

iv
e 

do
cu

m
en

ts
 f

or
 i

m
-

pl
em

en
ta

tio
n,

 o
pe

ra
tio

n 
an

d 
m

ai
nt

en
an

ce
 o

f 
in

fo
r-

m
at

io
n 

sy
st

em
s 

an
d 

se
rv

ic
es

, 
fo

r 
te

ac
hi

ng
 u

se
rs

 t
o 

ap
pl

y 
so

ft
w

ar
e 

an
d 

ha
rd

w
ar

e 
sy

st
em

s;
 t

ea
ch

 (c
ho

os
e 

an
d 

us
e 

ex
is

tin
g 

te
ch

ni
qu

es
, 

m
ec

ha
ni

sm
s,

 e
xp

la
in

, 
re

po
rt

) 
us

er
s 

to
 a

pp
ly

 s
of

tw
ar

e 
an

d 
ha

rd
w

ar
e 

sy
s-

te
m

s;
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Co
m

pe
te

nc
e

Le
ar

ni
ng

 o
ut

co
m

es
 f

or
 B

ac
he

lo
rs

Le
ar

ni
ng

 o
ut

co
m

es
 f

or
 M

as
te

rs

[S
SC

-1
1]

To
 a

pp
ly

 a
nd

 d
ev

el
op

 
fu

nd
am

en
ta

l a
nd

 
m

ul
tid

isc
ip

lin
ar

y 
kn

ow
le

dg
e,

 
in

cl
ud

in
g 

m
at

he
m

at
ic

al
 

an
d 

sc
ie

nt
ifi

c 
pr

in
ci

pl
es

, 
qu

an
tit

at
iv

e 
m

et
ho

ds
, t

oo
ls 

(in
cl

ud
in

g 
so

ft
w

ar
e 

re
le

va
nt

 
to

 th
ei

r e
ng

in
ee

rin
g 

di
sc

ip
lin

e)
 

an
d 

no
ta

tio
ns

 fo
r s

uc
ce

ss
fu

l 
so

lv
in

g 
pr

ob
le

m
s

• 
To

 k
no

w
 ,

 u
nd

er
st

an
d 

an
d 

ap
pl

y 
ba

sic
 m

at
he

m
at

ic
al

 
co

nc
ep

ts
, m

et
ho

ds
 o

f s
ys

te
m

 a
na

ly
sis

 a
nd

 m
at

he
m

at
-

ic
al

 m
od

el
lin

g;
• 

To
 k

no
w

, u
nd

er
st

an
d 

an
d 

ap
pl

y 
ba

sic
 la

w
s 

of
 n

at
ur

al
 

sc
ie

nc
es

;
• 

To
 u

nd
er

st
an

d 
th

e 
es

se
nc

e 
of

 t
he

 i
nf

or
m

at
io

n,
 e

st
i-

m
at

e 
qu

an
tit

y 
an

d 
m

ea
ni

ng
 o

f 
th

e 
in

fo
rm

at
io

n,
 m

a-
ni

pu
la

te
 w

ith
 d

iff
er

en
t t

yp
es

 o
f i

nf
or

m
at

io
n;

• 
To

 k
no

w
 ,

 u
nd

er
st

an
d 

an
d 

ap
pl

y 
ba

sic
 m

at
he

m
at

ic
al

 
co

nc
ep

ts
, m

et
ho

ds
 o

f s
ys

te
m

 a
na

ly
sis

 a
nd

 m
at

he
m

at
-

ic
al

 m
od

el
lin

g;
• 

To
 k

no
w

, u
nd

er
st

an
d 

an
d 

ap
pl

y 
ba

sic
 la

w
s 

of
 n

at
ur

al
 

sc
ie

nc
es

;
• 

To
 u

nd
er

st
an

d 
th

e 
es

se
nc

e 
of

 t
he

 i
nf

or
m

at
io

n,
 e

st
i-

m
at

e 
qu

an
tit

y 
an

d 
m

ea
ni

ng
 o

f 
th

e 
in

fo
rm

at
io

n,
 m

a-
ni

pu
la

te
 w

ith
 d

iff
er

en
t t

yp
es

 o
f i

nf
or

m
at

io
n;

[S
SC

-1
2]

To
 p

re
pa

re
 te

ch
ni

ca
l a

nd
 

m
et

ho
di

ca
l m

at
er

ia
ls 

fo
r 

pr
es

en
tin

g 
IC

T 
sy

st
em

 in
 

ev
er

y 
st

ag
es

 o
f t

he
 li

fe
 c

yc
le

 
of

 in
fo

rm
at

io
n 

sy
st

em
s

• 
To

 d
ev

el
op

, f
in

al
iz

e,
 v

al
id

at
e 

an
d 

is
su

e 
al

l t
he

 k
in

ds
 o

f 
de

sig
n 

do
cu

m
en

ts
 o

n 
ev

er
y 

st
ag

e 
of

 t
he

 in
fo

rm
at

io
n 

sy
st

em
s 

lif
e 

cy
cl

e;
• 

To
 d

em
on

st
ra

te
 p

ro
je

ct
 re

su
lts

 (o
ne

s 
w

or
k 

re
su

lts
);

• 
To

 d
ev

el
op

, f
in

al
iz

e,
 v

al
id

at
e 

an
d 

is
su

e 
al

l t
he

 k
in

ds
 o

f 
de

sig
n 

do
cu

m
en

ts
 o

n 
ev

er
y 

st
ag

e 
of

 t
he

 in
fo

rm
at

io
n 

sy
st

em
s 

lif
e 

cy
cl

e;
• 

To
 a

na
ly

se
, 

co
or

di
na

te
, 

co
m

pi
le

 a
nd

 e
va

lu
at

e 
pr

oj
ec

t 
do

cu
m

en
ta

tio
n;

• 
To

 d
em

on
st

ra
te

 p
ro

je
ct

 r
es

ul
ts

 (
on

es
 w

or
k 

re
su

lts
); 

to
 

dr
aw

 u
p 

in
di

vi
du

al
ly

 o
r 

in
 a

 t
ea

m
 (t

o 
m

ak
e 

an
d 

m
od

el
 

du
e 

to
 th

e 
pl

an
) p

re
se

nt
at

io
ns

, s
ci

en
tif

ic
 a

nd
 te

ch
ni

ca
l 

re
po

rt
s 

on
 th

e 
re

su
lts

 o
f t

he
 w

or
k 

co
nd

uc
te

d;

[S
SC

-1
3]

To
 k

no
w

 a
nd

 a
pp

ly
 c

or
e 

IC
T 

th
eo

re
tic

al
 a

nd
 p

ra
ct

ic
al

 
kn

ow
le

dg
e,

 p
rin

ci
pl

es
 

an
d 

to
ol

s

• 
To

 k
no

w
, 

un
de

rs
ta

nd
 a

nd
 a

pp
ly

 f
un

da
m

en
ta

l 
co

n-
ce

pt
s 

an
d 

ba
si

c 
pr

in
ci

pl
es

 o
f 

fu
nc

tio
ni

ng
 o

f 
in

st
ru

-
m

en
ta

l a
nd

 c
om

pu
ta

tio
na

l t
oo

ls 
of

 in
fo

rm
at

io
n 

te
ch

-
no

lo
gi

es
, 

th
e 

co
nc

ep
ts

 o
f 

sy
nt

ac
tic

al
 a

nd
 s

em
an

tic
 

st
ru

ct
ur

e 
an

d 
th

e 
m

et
ho

ds
 o

f a
pp

lic
at

io
n 

of
 p

ro
gr

am
-

m
in

g 
la

ng
ua

ge
s 

of
 g

en
er

al
 a

nd
 s

pe
ci

al
 p

ur
po

se
s,

 th
e-

or
et

ic
al

 a
nd

 m
et

ho
di

ca
l 

ba
sis

 o
f 

pr
og

ra
m

m
in

g 
te

ch
-

no
lo

gy
, 

an
al

ys
is

 a
nd

 a
pp

lic
at

io
n 

of
 a

lg
or

ith
m

ic
 a

nd
 

so
ft

w
ar

e 
so

lu
tio

ns
;

• 
To

 k
no

w
, 

un
de

rs
ta

nd
 a

nd
 a

pp
ly

 f
un

da
m

en
ta

l 
co

n-
ce

pt
s 

an
d 

ba
si

c 
pr

in
ci

pl
es

 o
f 

fu
nc

tio
ni

ng
 o

f 
in

st
ru

-
m

en
ta

l a
nd

 c
om

pu
ta

tio
na

l t
oo

ls 
of

 in
fo

rm
at

io
n 

te
ch

-
no

lo
gi

es
, 

th
e 

co
nc

ep
ts

 o
f 

sy
nt

ac
tic

al
 a

nd
 s

em
an

tic
 

st
ru

ct
ur

e 
an

d 
th

e 
m

et
ho

ds
 o

f a
pp

lic
at

io
n 

of
 p

ro
gr

am
-

m
in

g 
la

ng
ua

ge
s 

of
 g

en
er

al
 a

nd
 s

pe
ci

al
 p

ur
po

se
s,

 th
e-

or
et

ic
al

 a
nd

 m
et

ho
di

ca
l 

ba
sis

 o
f 

pr
og

ra
m

m
in

g 
te

ch
-

no
lo

gy
, 

an
al

ys
is

 a
nd

 a
pp

lic
at

io
n 

of
 a

lg
or

ith
m

ic
 a

nd
 

so
ft

w
ar

e 
so

lu
tio

ns
; 
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Co
m

pe
te

nc
e

Le
ar

ni
ng

 o
ut

co
m

es
 f

or
 B

ac
he

lo
rs

Le
ar

ni
ng

 o
ut

co
m

es
 f

or
 M

as
te

rs

[S
SC

-1
4]

To
 a

pp
re

ci
at

e 
th

e 
so

ci
al

 
co

ns
id

er
at

io
ns

 a
nd

 e
th

ic
al

 
iss

ue
s 

af
fe

ct
in

g 
th

e 
pr

of
es

sio
na

l p
ra

ct
ic

e

• 
U

nd
er

st
an

d 
th

e 
so

ci
al

 im
po

rt
an

ce
 o

f t
he

ir 
pr

of
es

sio
n;

• 
To

 k
no

w
 a

nd
 re

sp
ec

t t
he

 p
ro

fe
ss

io
na

l c
od

e 
of

 e
th

ic
s;

• 
To

 k
no

w
 a

nd
 re

sp
ec

t t
he

 p
ro

fe
ss

io
na

l c
od

e 
of

 e
th

ic
s;

• 
To

 b
e 

ca
pa

bl
e 

to
 m

ak
e 

ju
dg

em
en

ts
 o

n 
th

e 
ef

fe
ct

 a
nd

 
co

ns
eq

ue
nc

es
 o

f 
hi

s/
he

r 
pr

of
es

si
on

al
 a

ct
iv

ity
 w

ith
 

du
e 

ac
co

un
t 

fo
r 

so
ci

al
, 

pr
of

es
si

on
al

 a
nd

 e
th

ic
 p

os
i-

tio
ns

;

[S
SC

-1
5]

To
 e

st
im

at
e 

an
d 

ap
pr

ec
ia

te
 

ec
on

om
ic

 a
nd

 c
om

m
er

ci
al

 
iss

ue
s 

af
fe

ct
in

g 
th

e 
pr

of
es

sio
na

l p
ra

ct
ic

e

• 
To

 c
al

cu
la

te
 th

e 
co

st
-e

ff
ec

tiv
en

es
s;

• 
To

 a
na

ly
se

 a
nd

 e
st

im
at

e 
co

st
s,

 c
al

cu
la

te
 t

he
 c

os
t-

ef
-

fe
ct

iv
en

es
s 

an
d 

dr
aw

 u
p 

a 
bu

si
ne

ss
 p

la
n 

fo
r 

sc
ie

n-
tif

ic
, t

ec
hn

ic
al

 a
nd

 a
pp

lie
d 

pr
ob

le
m

s;
• 

To
 p

la
n,

 o
rg

an
iz

e 
an

d 
m

on
ito

r 
ac

tiv
iti

es
 a

t 
al

l 
th

e 
st

ag
es

 o
f i

nf
or

m
at

io
n 

sy
st

em
s 

lif
e 

cy
cl

e;
• 

To
 c

on
du

ct
 m

ar
ke

tin
g 

an
al

ys
is 

an
d 

re
as

on
ab

ly
 c

ho
os

e 
th

e 
ai

ds
 a

nd
 m

et
ho

ds
 o

f 
pr

od
uc

tio
n 

au
to

m
at

iz
at

io
n 

an
d 

in
fo

rm
at

iz
at

io
n 

of
 p

ro
du

ct
io

n 
ob

je
ct

s;

[S
SC

-1
6]

To
 c

ol
le

ct
, p

ro
ce

ss
 a

nd
 

sy
st

em
at

iz
e 

pr
of

es
sio

na
l 

kn
ow

le
dg

e 
in

 in
fo

rm
at

io
n 

te
ch

no
lo

gy
 a

nd
 a

pp
re

ci
at

e 
th

e 
im

po
rt

an
ce

 o
f l

ea
rn

in
g 

th
ro

ug
ho

ut
 li

fe
 (c

on
tin

ui
ng

 
ed

uc
at

io
n,

 re
tr

ai
ni

ng
, a

nd
 s

el
f-

le
ar

ni
ng

) f
or

 th
e 

ne
ce

ss
ar

y 
ad

ap
ta

tio
n 

to
 th

e 
ev

ol
ut

io
n 

of
 

th
e 

pr
of

es
sio

n 
an

d 
so

ci
et

y

• 
To

 a
pp

ly
 m

et
ho

ds
 a

nd
 t

oo
ls

 o
f 

co
gn

iti
on

, 
le

ar
ni

ng
 

an
d 

se
lf-

co
nt

ro
l f

or
 in

te
lle

ct
ua

l e
vo

lu
tio

n,
 r

ai
sin

g 
th

e 
le

ve
l o

f c
ul

tu
re

 a
nd

 p
ro

fe
ss

io
na

l c
om

pe
te

nc
y.

• 
To

 u
nd

er
st

an
d,

 a
na

ly
ze

, 
ca

rr
y 

ou
t 

th
e 

ta
rg

et
ed

 
se

ar
ch

, 
se

le
ct

 s
ci

en
tif

ic
 a

nd
 t

ec
hn

ic
al

 r
es

ou
rc

es
 n

ec
-

es
sa

ry
 f

or
 t

he
 p

ro
fe

ss
io

na
l 

sc
ie

nt
if

ic
 a

nd
 a

pp
lie

d 
pr

ob
le

m
s 

ba
se

d 
on

 m
od

er
n 

sc
ie

nc
e 

an
d 

te
ch

no
lo

gy
 

re
su

lts
;

• 
To

 a
cq

ui
re

 n
ew

 s
ci

en
tif

ic
 a

nd
 p

ro
fe

ss
io

na
l 

kn
ow

l-
ed

ge
, t

o 
pr

ed
ic

t 
th

e 
de

ve
lo

pm
en

t 
of

 in
fo

rm
at

io
n 

sy
s-

te
m

s 
an

d 
te

ch
no

lo
gi

es
.
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