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. EDUCATION OUTCOMES

for the Civil Engineering Faculty
second level studies — general academic profile

The Faculty of Civil Engineering
Wroclaw University of Technology

1. Area descriptors included in the faculty descriptim

In the description of the Civil Engineering Facufty second level studies all education
outcomes which come from the outcome descriptioriife technical studies area have been
included. The existing Faculty of Civil Engineering only associated with the area of
education which refers to technical science andd#dimed faculty education outcomes fulfill
all the demands which are defined in this areadtns that all engineering competence is
covered automatically by faculty education outconidee description of second level studies
collectively includes outcomes for both levels witses.

A graduate of second level studies must be competathe areas defined by the education
outcomes listed below. This does not mean, howebet, all of these outcomes must be
achieved as a result of the second level studiesiespart of it may be achieved after
finishing the first level studies and also - inimited extent - as a result of non-formal and
informal learning.

2. Education outcomes

2.1. General education outcomes

After finishing second level studies with generalademic profile in the Civil

Engineering Faculty, a graduate, using his acquiremvledge and skills is ready to
make decisions regarding the appropriate usageatérmals, construction design and
construction projects. He knows the current tremdshe design and execution of
building projects. He uses principles of occupaidmealth and safety. He is able to
design buildings, knows the principles of structumaechanics and is able to
formulate, create, and then use the appropriatepatational models of complex
engineering structures. He can make and read twalhthiawings, recognize geodesy
and cartography documentations and manage conetruetorks. He is able to

formulate and solve new engineering, technical arghnizational issues related to
civil engineering. He can use modern computer aitkghnics in the design of
constructional structures and projects. He cancalty select arguments supporting
collective decisions related to the execution eksain civil engineering. He is able to
formulate and publish reports on the progress oferhout works. He is able to work
in a team and supervise a team’s duties. He isonsdple for the safety of a
supervised team. He is aware of the need to imphiwegrofessional and personal
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competence. He follows ethical rules. He knows arsks the principles of
construction law. He has language skills in thddfeof science and scientific
disciplines relevant to the studied faculty andurmsments for B+ level of the
Common European Framework of Reference for Languagke is prepared to
continue his education at third level studies. @etels are able to: solve complex
design, organizational and technological issuesntditate and carry out research
programs, run projects of international scope, igpgte in the marketing and
promotion of building products, continue their ealigen and participate in research
and disciplines directly related to civil enginegriand building production, constantly
update their qualifications and knowledge and asmage large groups of people.
Graduates are qualified to take a job in: conswucand design offices, executive
enterprises, research institutes and developmeniteseand also guidence institutions
disseminating knowledge from civil engeneering.

Futhermore, graduates of each specialization aehaeiditional extended competence
refering to the education outcomes for their sgizeiion:

The specialization of Civil Engineering carried out in English language provides
graduates with extensive knowledge and competemdye area of the design and
execution of multiple building structures such esmplex structures with reinforced
concrete or metal constructions, housing buildimgsnicipal constructions, roads and
highways, bridges and also objects of railway stimactures. Furthermore, a graduate
possesses extensive knowledge in the area of Hiarngsues and also computer
aided design. Each graduate can achieve more kdgeleabout the chosen
constructions after choosing one of the wide raofjenodules that are on offer.
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2.2. Specific education outcomes

Description of symbols used in shortcuts :

K2 — Faculty educational outcomes

W — category of knowledge

U — category of skills

K (after underscore) — category of social competence

K2S — educational outcomes related to the speciabzati

_CEB_ - references according to the specialization:|&wmpgineering

T2A - educational outcomes in the field of technicaémsce for the second level

study
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DESCRIPTION OF EDUCATION OUTCOMES

TABLE OF REFERENCES OF FACULTY FIELD OF STUDY OUTCO MES AND FIELD OUTCOMES

Symbol of Description of faculty field of study education outomes for the academic profile. Reference to the

education After finishing second level studies on the Civil Bgineering Faculty a graduate: education outcomes

outcomes for the for the field of

faculty field of technical sciences

study (K2.) (T2A)
KNOWLEDGE

K2_wWo01 possesses necessary and advanced knowledge fiextegdields of mathematics and physics which is | T2A_WO01

required for studying material strength and meatgimcluding dynamics and theory of building
construction.

K2_W02 possesses extensive knowledge of advanced isstles @neas of material strength and material mogeli | T2A_WO01, T2A_W02,
T2A W04, T2A_WO05
K2_W03 possesses appropriate and sufficient knowleddgeeathieoretical basis of the finite element methudithe | T2A_WO01, T2A_WO02,
general principles of carrying out non-linear ctdtions of engineering constructions. T2A_WO04, T2A_WO05,

T2A_ W07
K2_Wo04 knows to the necessary extent the basics of canimmedia mechanics; the principles of structunalysis | T2A_WO01, T2A_W04

issues; the stability of complex rod, slab, diglelsand solid structures and also the dynamidhaesde types
of constructions with a number of dynamic freedagrees, which refers to discrete systems

K2_WO05 possesses basic knowledge of theoretical anabmistruction optimization and also the designavhplex | T2A_WO01, T2A_W04,
structural systems T2A_W07

K2_WO06 knows the standards, guidelines and regulatiorsrief) to the design of buildings and their T2A_WO03, T2A_WO04,
components T2A_WO06

K2_WO07 knows the principles of analysis, construction dimdensioning of complex metal and reinforced cotecre | T2A_WO02, T2A_WO03,

building structures T2A_WO04, T2A_WO05,
T2A W07

K2_W08 knows the principles relating to the foundationsaiplex buildings T2A_WO02, T2A_WO03,
T2A_WO07

K2_WO09 knows the classification and the scope of usag@wiputer programs aiding the analysis and design of | T2A_W02, T2A_W03,

complex building structures T2A_WO04, T2A_WO07
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K2_W10 knows the modern building materials currently ie asd the basics of manufacturing them T2A_WO02, T2A_WO03,
T2A_WO05, T2A_W06
K2_W11 knows the principles of procedure formation in tik@nagement of quality construction projects; passes | T2A_WO02, T2A_WO06,

knowledge about ways of executing complicated cantibn works and building structures; knows the | T2A_WO09
principles of normalization and standardizatiomhi& construction industry; possesses knowledgetabeu
effectiveness of the cost and time of investmeptation; knows programs useful for the planning of
construction projects

K2 W12 possesses comprehensive knowledge related to giarbosiness in the building industry; understahds | T2A_W09, T2A_W11
principles of financial management of enterprises
K2 W13 possesses knowledge about the influence of buiidvestments on the environment T2A_WO05, T2A_WO06,
T2A_WO08
K2_W14 knows the principles of construction law and octigoal health and safety T2A_W02, T2A_W08
K2_W15 knows the elements of the law referring to patants protection of intellectual property and alse thles of| T2A_W10

professional ethics

achieves results in the KNOWLEDGE category in ohthe following specializations:
» carried out in English language:
- Civil Engineering K2S_CEB_W) (appendix 9)
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SKILLS
K2_U01 is able to use advanced specialized tools whewlsegrinternet databases and other sources whitbea | T2A_U01, T2A_U02,
used to find both general information and otheorimfation related to civil engineering; is able s2u T2A_U03, T2A_U04,

information technology to communicate and know howbtain software which is used to aid the worla of T2A_U06, T2A_U07
designer and the person organizing and managinditgiprocesses

K2_U02 possesses language skills related to the fieltudfysand in accordance with the requirements for BRel | T2A_UO01, T2A_U02,
of the CEFR; is able to communicate in foreigrglamges including technical language referring¥d ci | T2A_U03, T2A_U04,
engineering T2A_U06

K2_U03 is able to decide on the direction of his furth@w@ation and carry out a process of self-education T2A_U01, T2A_UO05

K2_U04 is able to classify simple and complex buildingistares T2_U07, T2A_U17,

T2A_U18

K2_U05 is able to make an evaluation and configuratioallafypes of loads applied to building structures T2A_U10, T2A_U17
with their appropriate combinations

K2_U06 is able to carry out classical structural analgsid stability analysis of rod structures (trusses, | T2A_U09, T2A_U17,

frames and tension rods) which are statically deiteaite and indeterminate and also of surface | T2A_U18, T2A_U19
structures (disks, slabs, membranes, shells amtiedements); is able to carry out dynamic analysis
of these types of structures, which have a numbdymamic freedom degrees, and refer to discrete
systems

K2_U07 is able to correctly define a computational modehie finite element method environment and | T2A_U09, T2A_U10,
carry out advanced analysis of complex engineesing:tures in the linear scope and use nonline%i—gié’ %2—3%
calculation techniques at a basic level — =

K2_U08 is able to solve complex issues in selected fiefdaathematics which are the basis for advancedr2A_U07, T2A_U08,
methods of construction analysis; is able to ch@os®| (analytical or numerical) in order to sol\ é{gﬁ—ﬂi’g’ gﬁ—ﬂig-
engineering issues; is able to use selected saftwhich aid modeling and design processes in - =

construction
K2_U09 is able to critically assess the results of nuna¢@analysis of complex engineering structures T2A_U08, T2A_U12,
T2A_U16, T2A_U18
K2_U10 is able to design complex foundations for buildstgictures T2A_U09, T2A_U10,

T2A_U12, T2A_U17,
T2A_U18, T2A_U19
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K2_Ul1 is able to model and design complicated elememdsamplex metal and reinforced concrete structures | T2A_U10, T2A_U12,
T2A_U16, T2A_U17,

T2A_U18, T2A_U19

K2_U12 is able to prepare graphic design documentati@nselected graphic software environment T2A_U02, T2A_U04,
T2A_U07, T2A_U19

K2_U13 is able to formulate a schedule of constructiomkywestimate the cost of a building investment also T2A_U02, T2A_U07,
evaluate the effectiveness of construction projects T2A_U10, T2A_U13,

T2A_U14, T2A_KO03

K2_U14 is able to assess the risks in the execution aftocoaction projects and implement appropriate T2A_U02, T2A_U10,
security policies; is able to formulate standardsms of work and quality management procedu r%%:—zégv T2A_U14,

K2_U15 is able to plan and carry out laboratory experimégdding to the evaluation of the quality of used2A_U08, T2A_UQ9,
materials and the strength assessment of a stel&tlements gﬁ—ﬁév T2A_U15,

K2_U16 is able, according to scientific principles andhgsis scientific experience, to formulate andafrT2A_U01, T2A_U08,
out preliminary research works leading to solutiohengineering, technological and T2A_U15, T2A U17,

organizational issues referring to civil enginegrin T2A_U18, 12A_U19

K2_U17 is able to plan, prepare and carry out researclamodformulate elaborations which prepare him to T2A_U01, T2A_UO03,

undertake scientific work

T2A_UO05, T2A_U07,
T2A_U08, T2A_U09,
T2A_U10, T2A_U1186,
T2A_U17, T2A_U18

achieves results in the SKILL category in one effitllowing specializations:
e carried out in English language:

- Civil Engineering K2S_CEB_U) (appendix 9)
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SOCIAL COMPETENCY

K2_KO01 is aware of the need to constantly upgrade prafaakand personal competence in the form of foonal | T2A_KO01
informal education and also improves and developsviedge in the area of modern processes and
technology, related to civil engineering

K2_KO02 is aware of the importance and also understandgeutmical aspects and consequences of engineering T2A_K02
activity, including influence on the environmentaesponsibility for implemented decisions
K2_K03 is able to work independently and cooperate iramten a specific task; T2A_KO03

is responsible for both the safety of his work aredsubjected team’s work

K2_K04 is aware of the importance of behaving in a prafesd way and following ethical values; T2A_KO04, T2A_K05
correctly identifies and resolves dilemmas refeytim his profession; is able to formulate priogtighen
executing tasks specified by himself or others

K2_KO05 is able to think and act in an entrepreneurial reann T2A_K06

K2_KO06 is aware of the social role of a technical uniwgrgraduate; understands the need to communicai@A_Ko07
with the public and formulate, especially througass media, information and opinion regarding
achievements of technology and other aspects afieegng activity; attempts to provide such
information and opinions in a widely understood memwith explanation of different points of
view
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Specific education outcomes for the specializatidiCivil Engineering” on the Faculty of Civil Engineering

Symbol of
education
outcomes for the
specialization
CEB

Description of specialization education outcomes fahe general academic profile.
After finishing second level studies in the Facultpf Civil Engineering and specialization
“Civil Engineering” a graduate acquires the following additional education outcomes:

Reference to the
education

outcomes for the
field of technical
sciences (T2A))

(K2S_CEB )
KNOWLEDGE
K2S CEB W16 has deep and extensive knowledge in the area bfsasiadimensioning and construction of complexiciv | T2A_W02, T2A_W03,
engineeringnetal and reinforced concrete constructions T2A_WO04, T2A_WO05,
T2A_WO07
K2S CEB W17 has additional knowledge referring to hydraulices T2A_W02, T2A_WO03,
T2A_WO04, T2A_WO07
K2S CEB W18 has extensive knowledge in the area of municiphiccconstructions T2A_WO02, T2A_WO03,
T2A_WO04, T2A_WO07
K2S CEB_W19 has extensive knowledge in the area of road, bréggkrail constructions T2A_WO02, T2A_WO03,
T2A_WO04, T2A_WO07
K2S_CEB_W?20 has extensive knowledge in the area of construgtonnected to urban engineering T2A_WO02, T2A_W03,
T2A_WO04, T2A_WO07
K2S_CEB_W21 has extensive knowledge in the area of construetianks technology T2A_WO02, T2A_W03,
T2A_WO04, T2A_W06
K2S CEB_ W22 has extensive knowledge in the area of selectedegits, constructions and building structu(sedjects T2A_WO02, T2A_WO03,
from el ective modul es) T2A_WO04, T2A_W07
SKILLS
K2S CEB U18 has skills to analyze, dimension and construct haei reinforced concrete complex civil engineering | T2A_U10, T2A_U12,

constructions

T2A_U16, T2A_U17,
T2A_U18, T2A_U19

9
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K2S CEB U19 is able to use advanced computational techniqaelsiding optimization, in modeling and calculatin T2A_U17, T2A_U18
complex building constructions
K2S CEB_U20 is able to design selected elements of geotechsticattures including hydraulic issues T2A U10, T2A U17,
T2A_U18
K2S CEB U221 is able to design and carry out research on elenaamd materials in civil engineering T2A _U08, T2A UO09,
T2A _U11, T2A _U18
K2S CEB_U22 has skills to design selected elements of roadgbrirail and also urban engineering constructiotise T2A_U10, T2A_U17,
area related to civil engineering T2A_U18, T2A_U19
K2S_CEB_U23 has skills to solve tasks referring to selectedrtbtical issues and also design elements, consingciand T2A_U10, T2A_U17,
building structures s(ibjects from el ective modules) T2A_U18, T2A_U19

10



App. no 1 to Education Programme

11



App. no 5 to ZW 64/2012

MATRIX OF CORRELATION
BETWEEN
EDUCATION OUTCOMES FOR THE FIELD OF TECHNICAL SCIEN CE
AND FACULTY EDUCATION OUTCOMES

for the field of study Civil Engineering
second level studies — general academic profile

The Department of Civil Engineering
Wroclaw University of Technology

Description of symbols used in shortcuts :

K2 — Faculty educational outcomes

W — category of knowledge

U — category of skills

K (after underscore) — category of social competence

K2S — educational outcomes related to the speciabazati

_CEB_ - references according to the specialization:|&wmpgineering

T2A _— educational outcomes in the field of technicaémsces for the second level

study
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OF TECHNICAL SCIENCE AND

Symbol of education
outcomes for the field

Description of education outcomes for the field afechnical sciences

Reference toeducation outcomes for the
faculty field of study “civil

of technical sciences engineering”
KNOWLEDGE
T2A_WO01 has expanded and broadened knowledge of mattresmgaltysics and K2 W01, K2_W02, K2_W03, K2_W04,
chemistry and other areas related to the studsmipiine necessary to K2_WO05
formulate and solve complex tasks in the fieldtloé studied discipline
T2A W02 has detailed knowledge in the field of study reddtethe studied K2_ W02, K2_W03, K2_W07, K2_W08,
discipline K2_ W09, K2_W10, K2_W11, K2_W14,
K2S_CEB_W16, K2S_CEB_W17,
K2S_CEB_W18, K2S_CEB_W19,
K2S_CEB_W20, K2S_CEB_W21,
K2S CEB W22
T2A_WO03 has organized, general knowledge and theoreticaihgling including K2_W06, K2_W07, K2_W08, K2_W09,
key issues related to the studied discipline K2_W10,
K2S_CEB_W16, K2S_CEB_W17,
K2S_CEB_W18, K2S_CEB_W19,
K2S CEB_W20, K2S_CEB_W21,
K2S CEB W22
T2A_ W04 has detailed knowledge and theoretical groundommected with the K2_WO02, K2_W03, K2_W04, K2_WO05,
chosen issues in the field of the studied diso@li K2_W06, K2_W07, K2_WO09,
K2S_CEB_W16, K2S _CEB_W17,
K2S_CEB_W18, K2S_CEB_W19,
K2S_CEB_W20, K2S_CEB_W21,
K2S CEB W22
T2A W05 has knowledge of trends in development and th&t gracial and newest | K2_W02, K2_W03, K2_W07, K2_W10,

achievements in scientific disciplines and fiedistudy related to the
studied discipline and other related scientificgibnes

K2_ W13,
K2S_CEB_W16
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T2A W06 has fundamental knowledge of the lifecycle of desj objects and K2_WO06, K2_W10, K2 W11, K2_W13,
technical systems K2S_CEB_W21
T2A W07 knows fundamental methods, techniques, tools ardrrabs used for K2_ W03, K2_W05, K2_W07, K2_W08,
solving simple engineering tasks in the field af #tudied discipline K2_Wa09,
K2S_CEB_W16, K2S CEB W17
K2S_CEB_W18, K2S_CEB_W19
K2S CEB W20, K2S CEB W22
T2A_WO08 has fundamental knowledge necessary to understenal, seconomical | K2_W13, K2_W14,
Jlegal and other non-technical factors of engimgeactivities as well as
taking them into consideration in engineeringcpca
T2A_WO09 has fundamental knowledge of management, inclugliradity K2_W11, K2_W12,
management and running a business
T2A_W10 knows and understands basic concepts and rulésdetaindustrial K2_W15
property protection and copyright laws and knovesrtacessity of these laws
and rules in managing intellectual property resesyis able to use patent
information resources
T2A_W11 knows general rules related to establishing an@ldeing individual K2_W12
entrepreneurial activity, using knowledge of stig disciplines and fields
of study related to the studied discipline
SKILLS
1) general skills ( not related to the area of engineag education)
T2A _UO1 is able to obtain information from literature, aladses and other proper|yK2_U01, K2_U02, K2_U03, K2_U16,
selected sources, either in English or anoth@ida language regarded askK2_U17
a language for international communication in ttuglied discipline ; is able
to integrate obtained information, interpret andically evaluate it, draw
conclusions, formulate and justify opinions inl ful
T2A _UO02 is able to communicate in their professional envinent and other K2_U01, K2_U02, K2_U12, K2_U13,

environments using various techniques, eitheEnglish or another foreign
language regarded as a language for internatcmmamunication in the
studied discipline

K2_U14
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T2A_U03 is able to prepare a scientific study in Polishglzage and also a short | K2_UO01, K2_U02, K2_U17
scientific report, with the results of own reségrin a foreign language
regarded as a basic one in the scientific diswgliand fields of study
related to the studied discipline
T2A _U04 is able to prepare and give an oral presentatimmcerning detailed K2_U01, K2_U02, K2_U12
issues in the field of the studied discipline bathPolish and a foreign
language
T2A _UO05 is able to establish directions of further educatiad follow the process | K2_U03, K2_U17
of self-learning
T2A_U06 has language skills in scientific disciplines diettls of study related to | K2_U01, K2_U02
the studied discipline according to CEFR requinetaéor B2+ level
2) fundamental engineering skills
T2A _UO07 is able to use information and communication tetbgies necessary to | K2_U01, K2_U08, K2_U12, K2_U13,
perform tasks typical of engineering activities K2_U17
T2A_U08 is able to plan and run experiments including mesments and K2_U08, K2_U09, K2_U15, K2_U186,
computer simulations, interpret results and dramctisions K2_U17,
K2S CEB U21
T2A_U09 is able to use analytical, simulation and expenit@emethods to K2_U06, K2_U07, K2_U08, K2_U10,
formulate and solve engineering tasks as weliraple research problems | K2_U15, K2_U17,
K2S CEB U21
T2A_U10 is able - while formulating and solving engineertagks- to integrate K2_U05, K2_U07, K2_U08, K2_U10,
knowledge of scientific disciplines and fields tfidies appropriate for the | K2_U11, K2_U13, K2_U14, K2_U17,
specialization and apply the system approach walish takes into account K2S_CEB_U18, K2S_ CEB_UZ20,
non- technical aspects K2S CEB_U22, K2S OBU_U23
T2A_U11 is able to formulate and test hypotheses connewitbdengineering K2_U07, K2_U15, K2_U17,
problems and simple research problems K2S_CEB_U21
T2A_U12 is able to assess the usefulness and possibditie®w achievements K2_U07, K2_U08, K2_U09, K2_U10,
(technological and technical) in the field of thedsed discipline K2_U11,
K2S CEB_U18
T2A_U13 is prepared to work in an industry environment knows safety rules in | K2_U13, K2_U14

the workplace
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T2A_U14 is able to carry out primary economic analysisuoidertaken engineering | K2_U13, K2_U14
activities
3) skills directly connected with solving engineeringasks
T2A U15 is able to carry out critical analysis of functingiand also assess — K2_U07, K2_U08, K2_U15, K2_U16
particularly in reference to the studied discipliegisting technical
solutions, in particular devices, objects, systgmnscesses, and services
T2A _U16 is able to plan improvements in existing techngmutions K2_U09, K2_U11, K2_U15,
K2S_CEB_U18
T2A U17 is able to identify and formulate specificationcomplex engineering | K2_U04, K2_U05, K2_U06, K2_U10,
tasks specific for the studied discipline includingypical tasks considering K2_U11, K2_U16, K2_U17,
their non-technical aspects K2S_CEB_U18, K2S_CEB_U109,
K2S_CEB_U20, K2S_CEB_U22,
K2S CEB U23
T2A_U18 is able to assess the usefulness of methods alsdf¢éo solving an K2_U04, K2_U06, K2_U07, K2_U09,
engineering task specific for the studied discipliand notice limitations of | K2_U10, K2_U11, K2_U16, K2_U17,
these methods and tools; K2S_CEB_U18, K2S_CEB_U19,
is able — by applying conceptually new methodsdive complex K2S_CEB_U20, K2S_CEB_U21,
engineering tasks specific for the studied diseglincluding untypical K2S_CEB_U22, K25_CEB_U23
tasks and tasks with a research component
T2A U19 is able — according to a given specification wriohsiders non — K2_U06, K2_U10, K2_U11, K2_U12,
technical aspects- to design a complex device colggstem or process K2_U16,
specific for the studied discipline and compleis firoject — at least K2S_CEB_U19, K25_CEB_U22,
partially- using appropriate methods, techniquattanls, adapting already K2S_CEB_U23
existing tools or by creating new tools
SOCIAL COMPETENCES
T2A_KO01 understands the necessity of a lifetime learnimg@ss; is able to inspire| K2_K01
and organize the process of learning for others
T2A_KO02 realizes the significance and understands nomieghaspects and K2_K02
consequences of engineering activity and espedtallgfluence on the
natural environment and the related responsilfiitydecisions
T2A_KO03 is able to cooperate and work in a group, takinglifferent roles K2_KO03
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T2A_KO04 is able to set clear priorities leading to theimsaion tasks set by himself K2_K04
or others

T2A_KO05 identifies correctly and solves dilemmas connewuigld the profession K2_K04

T2A_KO06 is able to think and act in an entrepreneurial way K2_KO06

T2A_KO07 realizes the social role of technical universitgdprates and especially | K2_K06

understands the need to formulate information &adesit with society, e.g.
through mass media, in relation to achievemené&nuironmental
engineering and other aspects of engineering agtiviakes attempts at

sharing such information and opinions in an undeiible way
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