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Abstract —The paper provided an analysis of modern technical of electricity, thermal energy, gas and water; tamsion,

education, analyzed the problem, which started intte changing
technology and modern society. Nowadays with the énease of
the amount of technologies, simultaneously has ineased the
demand for qualified engineering technical employeewho are
competent in the latest technical developments, meth
technologies and the materials and who as well asble to create
a qualitative global business. This paper presents he
competencies that need to set up training for futu engineers.
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I. INTRODUCTION

The main factor of the country's competitivenessars
educated and a competitive person who as a proficiger of

transport; communication and telecommunications atwl
[10].

When preparing engineers in technical universitieshave
to consider the peculiarities of the informatioreaand the
requirements of labour market and the constantgdsmm the
process of manufacturing: the classifications, ttaagement
system, the technological processes, the supenvisistem of
quality, the form of ownership, the legal standaetis. The
aim of the engineering education system is to ereat
competent engineer for the present time and not prdvide
him with the necessary amount of information butiévelop
the following as well: problem-solving competence,
independent thinking, the skill to process inforimat to
perform the tasks which the new specialist wilfdeed with -

information becomes the main factor of the couatryﬁnding the place of employment, the ability to ptién the

economical development. Nowadays each specialmibgect
to the globalization of information and economiltshappens
in three directions:

1) First of all the economical globalization andughthe
internationalization of education.

2) The rapid development of Information Technolsgad
their presence in all spheres of life.

work collective, independently create his/her cagga in the
case of misfortune to change the place of employmen

Il. BASE CHANGES IN EDUCATION

Nowadays for engineering education two aspectsteraa
challenge. First of all it is the emergence of kiemgeable

3) The development of science and technologies thad society as the substitution of the industrial agf the age of

increase of its necessity in various spheres ofioes.
Nowadays with the increase of the amount of teasgiek,
simultaneously has
engineering technical employees who are competerthe
latest technical developments, modern technologias$ the
materials and who as well are able to create aitgtie¢
global business. At the same time the
engineering sciences in Latvia has decreased (@h su
dramatically vision point out several facts: théadaf Ministry
of Education and Science shows that
engineering study only 10.3 % from all students,
comparison in 1997 this index was 20.5%) and iinjgortant
to re-establish the society's understanding ofvdiae of this
profession in the modern world. The lack of quatifi
engineering technical employees is one of the nfiadtors
why Latvia is the least globally competitive amahg Baltic

States. For now we are still able to compare L&via

competitiveness with other Baltic countries buthatihe rapid

decrease of financing for the education and engimge

sciences Latvia could become non-competitive.

The decrease of financing in the amount of 40%
technical universities leads to the decline of regr technical
education and science and thus potentially to ithédation.
Consequently the Latvian economy will not expereerhe
development in such industries as: manufacturing,supply

increased the demand for qedlifi

information. Knowledge has become the most imponaftue
of a human being thus facilitating the work loadd atime
competitiveness in the labour market. Secondly, rtyeid
development and influence of the modern technofoggguire
providing with highly qualified and technically echted
workforce. Consequently it leads to changes in regging

interest he t€ducation which are connected with the integrawdnthe

information management activities relating to thagdostics
of the wrong perceptions and the lack of knowlefdge

in the field of Reacting to the rapi(_j changes iF is e_ssen_tialdogle_lize the
flevelopment tendencies of engineering in Latvia anel

whole world.

The global changes in engineering affect four dioes:

1) Practical teaching.

2) The quality of workforce.

3) The alteration of the paradigm of education.

4) The transition from education to the developmeht
skills [2, 110 p.].

The changes in the practical education of engineees
necessary because the work of engineers contamglicated

dechnical and managerial combinations, moreoveptbgects

of engineers will be even more connected with doaial
political aspects as well as with new business sodehus
the alterations of practical education would havednsider
several important criteria:

111



Scientific Journal of Riga Technical University
Computer Science. Boundary Field Problems and Ceeni8imulation

2010
Volume 45

1) Sustainability - In order to decrease the sociatl
environmental influence of the engineering sciernibe
projects and work of engineers requires systematid
integrated approach [2, 110 p.].

2) Complexity - with the increase of the amount
information and the complexity of projects and syss there
might appear unexpected phenomena

3) Cooperation at work - it is important to improtee
results in all new spheres of business, learningamperate
and not to compete.

4) Risk management - it is essential to understawl the
complicated projects can affect the dimensions edlth,
environment and safety. Thus it requires crititéhking and
the knowledge in these spheres.

5) The ability to see options - the modern and daraged
projects requires talented engineers who could éfidctive
solutions for problems and satisfy the wishes dénts
[2, 111 p.]

The alterations of engineering workforce are cotetc
with the lack of talented engineers in several e®giing
sciences - mineral-industry, electricity industrgchuse the
engineering programs of universities are directediatds
more exciting industries like computer sciences.thWhe
change of generations it might happen that therecbti
professionals do not give their knowledge and erpee to
the industry [2, 111-112 p.].

The alterations of engineering education are caedewith
the fact that in the nineties many countries of therld
performed alterations in the programs of engingebnt in
2006 the USA board of accreditation of engineeramyl
technical sciences developed the criteria for exggim as well
as developed the united engineering programs tegepved
each country's historical and social peculiarities.

The development of Latvian higher education hapgans
connection with the European higher education cayarece
process which commenced with the declaration ob&une
(25/05/98) and the declaration of Bologna (19/0%/99

Latvia is one of the first countries realizing tievelopment
activated by the process of Bologna. The basicethed the
Bologna process are incorporated in the rules ofeusities

qualification of the engineer. There were also eteed the
main competences of the future engineer:

1) Practical application (a technical specialist).

2) Theoretical understanding (an engineer-integyato

of 3) Creativeness and novelty (an engineer - theopadr of

alterations) [2, 112 p.].

The analogue research has been carried out by the
England’s Royal Engineering Academy "The requinethief
the engineering education based on the requirenmantke
present and future engineering industry" (2006) ahe
conclusions point out that the development speedthef
industry anticipates the development of technicad aon-
technical spheres.

Nowadays the USA and Latvia have a common problem -
how to prepare a bigger number of pupils who wolbéd
willing to study the engineering sciences. Althougttvia is
carrying out enormous alterations for the bettgpuésitions of
the natural sciences in the secondary schools rimeless by
the experience of the Latvia University of Agricuk the
biggest dropout is exactly in the faculties of ewmgiring
[2, 113 p.].

It arouses to think about engineering educatioa wider
scale, as on a transition to the development ofetigineer's
competences by including the preparedness of tipdspior
the studies, as well as the improvement of theifigetion of
engineers during the whole career. Consequently tiier
successful education of engineers there are thregn m
interconnected prerequisites:

1) People with appropriate education,
attitudes and values.

2) The united processes of work and education aligw
seeing the options and facilitating the innovation.

3) The accessibility to the changes of technologied the
accessibility to the innovations of projects andnagement
[2. 113. Ipp.].

In Australia in order to determine the development
directions of engineers the competences of engnesre
thoroughly analyzed, as well as created and puddistihe
network of the development directions of engineevkjch
requires creating new engineering programs andepties

competences,

which became effective commencing December 2000, fthen in various strategies:

example, the possibility of professional bachelod anaster
programs, college as a short term higher educatiba,
accreditation of all higher education establishraefpirivate
and state) evaluating: the quality of study progarthe
factors facilitating and drawbacking the developtnethe
accordance to the needs of the Latvian labour manke the
national economy.

The alterations in the engineering education can
performed when the future engineering qualificatioiteria is
clear and understandable. Regarding the previouslytioned
factors several researches have been undertaken.UBA
national academy of engineering has published ¢kalts of
the researches "The engineer of 2020" and "hheeering
education of 2020" where the basis for the pradess rank
was determined not the bachelor qualification bhe t
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1) The cooperation of education programs

2) Interdisciplinary cooperation.

3) The research based on practice.

4) The sharing of general knowledge among people.

5) The development program of the technical comuets.

6) The mentoring of industries.

7) General practical alliances.
be 8) Inter-sector exchange programs [2, 114 p.].

This network could be used by various engineering
education professional and research-based estalgligh,
thus facilitating the cooperation among different
organizations, the government, the local government
universities, colleges and research organizatidns16 p.].

If Latvia could adopt the experience of Australihe
quality of engineering education in Latvia wouldfidigely
increase.
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Ill. THE COMPETENCES NECESSARY FOR ENGINEERS and are seen only with a strong unity of the péssealue

At the beginning of this century with the expansizfithe scale and the person is intere_zs_ted in his/her V\_Bné._person's
EU and the necessity to understand the essencduchion value scale becomes the driving force and it ddatexsthe
systems and to facilitate its mutual cooperatiorbécame Way of performance the result. _
necessary to define the word "competence”. Ir81@% of Guy Le Botref (a French expert in the research of
such projects was commenced in Switzerland and maR@mpetences) said: "A competence is the persaidization
countries of Europe took part in it. One of the miof the Of his resources to reach a specific aim”.

project was to define the word "competence” the ‘basic N the eighties in the UK the notion competence was
competence”. described as the ability to perform in accordancethe
If the word is used for the description of the pets standards. A competent person was someone who bl@asoa
development it is a rather difficult word. do more than he/she knows.
In Latin competo has the meaning of applicable and 1) If there is an activity there should be a cohtex
suitable. 2) Competence is a result: it describes someohédises; it
Hans dieter Kibler explains the origin of the warith the d0€s not describe the process of edUCFTltIOH. o
explanations of many Latin words. The nawmpetentia that 3) In order to evaluate someone's abilities to querf

expresses a desirable chance and the adjectingetens something there m_ust be standards with the worked i
which could be translated - suitable, neat and lleghis assessment mechanism. _
diverse explanation might have lead to the mulgitemations ~_ 4) Competence is what the person can do in spdifited
at the present [Kibler]. time. _

The common explanation of the word is “the abiiitthat 1 h€ approach based competence includes:
ensure better and qualitative activities in order reach 1) Knowledge what to do.

personal and important aims" [5],[Orthey]. 2) Abilities -how to do.
By summarizing the verities A. Tilla explains thend in 3) Attitudes -why to do. _ _
the following way: Knowledge, Abilities and Attitudes are the needd #ms

"Competence is the acquisition of experience coetbi aPProach ensures the training and promises sugeaksum
with the personal experience and legitimate chanceshe Management business companyl. _
procedural understanding it is in constant develepm D2z Ravens [7] describes the professional competersc
because the abilities develop eternally and thsipitisies of the ability and the preparedness to accordinglyoper in
new experiences appear constantly. Competence rasuit Professional situations by independently planningd a
shows up in the quality of the activities in spieciituations. 2ccepting the responsibilities. It means the abiit finding
Competence is the one that allows to use and dewble the solutions based on your own knowledge, expeeiend
acquired in the work as well as to deal with thewdedge and déas and the ability to evaluate and develop diatiens,
abilities - for example the present attitudes -ute and to thus developing the abilities of performance.

develop them. It is not dependent on the sociajimsi sex, 1 he professional competence: the relationships gnibe
race or the cultural context but rather on histhen ability to  components of the competences in a specific prioiesls
function™. sphere to accordingly perform the tasks [4].

The notion "a competent specialist* strengthemsthie
nineties replacing the notion "a knowledgeableistist"”.

The connection between education and work becaraa ev All engineering education systems in higher edocati
more important. In the 21st century the usage ®fdhilities at establishments are directed towards one aim - ¢atera
work/activities has become the basis for the urideding of suitable professional for the present time. In nfiodge the
competence. engineering education system we have to keep in thiat the

Competence is seen as an ideal upbringing anduiddze didactical system in the specific competences esga® itself
defined as the combination of personal abilitiesd anthrough:

IV. ENGINEERING EDUCATION SYSTEM

experience and which is based on the possibilitieshe — The aim of education.

achievement of experience [5]. — The content of the education materials, its form te
Dz. Ravens [7] pointed out to three factors for the education methods.

successful development of competences: — The technologies of education.
1) The development of competences dependant on the- The monitoring techniques and the assessmentiariter

circumstances. of the study quality.
2) The person will be able to learn a lot if theeamstances -~  The forms of the study management.

are suitable for the scale of values of the person. To educate an engineer in the format of competemesms
3) When the person is faced with the work which iproviding him/her with the education so that heldosplve

personally important for him/her. professional problems in his work. In order to semeone as
The English psychologist DZ. Ravens stated thatbtiees a competent person he/she has to acquire:

for a high competence are the priorities of thespe's values - A specific amount of competences.

[Homica], [Raven]. He believed that the competerdegelop
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society in a specific sphere.

The student's acquired subjects could be consideseitie
acquired competences, but it has to be pointed tbat
regardless the subjects the student solves allptbblems
using one technology:

The problem is formulated in the cognitive sphéviare
complicated problems require a higher level offtrenulation
(A type abilities).

The solution is constructed. More complicated pzabl
requires a higher level of the construction algifiti@ type
abilities).

The solution of the problem is performed in thel idea.
More complicated problems require a higher level tiod
performance abilitiesq type abilities) [8].

Thus the student's quality of the competences emtdant
not only on the amount of the acquired educationnbainly

on the level of the acquired ABC. The knowledge is

considered as the supplementary aid to the abdftythe
problem solution. When assessing the potentialggsibnal 5
factors have to be considered: the amount of tlmwledge,
wholeness and three problem solution abilities CAB

The global changes in the industry create the denian
specific type of engineers. That is why the coestinvolved
in the Bologna process have to create there imiretstre of
qualifications.

Considering the fact that the future engineers halve to
possess integrated knowledge in various spheres
qualifications could be divided into two big grouftschnical
and professional qualifications).

The technical qualification is based on the actjoisiof
mathematics and natural sciences. The emphasis breustit
on the abilities to solve problems, the acquisittbadditional
subjects (biology, ecology). The student has topbmvided
with the possibility of the acquisition of the atyil of
modelling - the ability to assess the system mathel,clients
needs. In order for the practical experience tdigger, the
student has to be provided with ability of expenirig.
Consequently, for many subjects are needed labgatand
education materials.

Nowadays an engineer has to be able to managesardsa [8]

projects. Of course the main qualification of tingiaeer is his
chosen industry which shows the usefulness of timaviedge
and competences [2.115.Ipp].

The professional qualification is based on the meegji's
ability to communicate - the ability of planning dan
communicating with different level workers in corapl
projects. An engineer has to knowledgeable in igslit
business and social management. For his work héoHagl a
high level of responsibility (professional and e#i). As the
engineering education is
complicated, the new specialists have to develep #bilities
in working in multi-subject groups. In order foetengineer to
be able to create his own career he has to be kdgebble in
management issues. The engineer has to be ablecttec
multi-subject groups for the solution of tasks.
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To be able to solve different problems risen by the

the

V. CONCLUSIONS

In all spheres of sciences the amount of infornmati®
growing, that is why universities cannot provide tgtudents
with all necessary amount of knowledge, skills adulities
which will be necessary throughout all his life. Wave to
keep in mind the tasks which the new specialist @l faced
with - the finding of the job, the ability to adajot the work
collective, develop his own career, finding anotfudr. In the
study planning we have to consider the universal lamg-
term skills and abilities, which will be useful idifferent
spheres of life and we have to develop those demlivhich
are needed in his industry. The student has to rheca
competitive specialist. Consequently the educadicouired in
the university is only the basis, a starting pofat the
purposeful education and life-long development.
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Sarmite Cerpajeva. Glohilas izmaias inZenierizgitiba 21. gadsima

Valsts konkugtspsjas noteicoSais faktors ir izghts, kompetents cidks, kurs k& prasnigs infornicijas lietotijs misdiers Kust par galveno ekonomikas
izaugsmes faktoru. Jebkurs spéists Sobtd ir pakauts ekonomikas un infofuijas globaliacijai. Masdiers, pieaugot tehnogiju apjomam, pasaélaudzis
piepragums ar pec kvalificetiem inZeniertehniskajiem darbiniekiem, kuriggpgtri orientties jaurakajos ziritnes sasniegumos, mode@sagehnolgijas un
materilos, sggj izveidot kvalitatvu glokilo biznesu. T& pa& laika interese par inZenierzimem Latvija ir samazigjusies. Misdieris divi aspekti veido
izaiciljumu inZenierizgtibai. Pirmkirt, ta ir zinaSanu sabiedvas raSais ki sekas industila laikmeta aizvietoSanai ar infofgijas laikmetu. Otrt,
tehnolgijas augoSa ietekme un straujaisiba izvirza pragas nodroSigt augsti kvalifiétu un tehniski izgtotu darba sgku. Reagjot uz straujgm
parmaipam, hatiski ir apzirities inZenierizgtibas afisibas tendences Lat&iun pasaw@ Izmaias inZenieru praktisk@ajapniciba ir nepiecieSamagipec, ka
inZeniera darb apvienojas sargias tehniskas un organizatoriskas dabas koiolpas, turkht inZenieru projekti arvien ciek bas saidti ar sociliem un
politiskiem apsgrumiem, ar jauniem biznesa ma@en. Jebkut zinatpu nozagé pieaug informcijas apjoms,apec augstskola vairs nevar studentam nodot visu
vajadZgo ziraSanu, prasmju un iema apjomu, Eds his nepiecieSams visvina darba mza.lr janem \era tie uzdevumi, kurus aksies risifat jaunajam
specilistam- darbavietas atraSanagjapadapities darba kolekva, patsiivigi veidot savu karjeru, neveiksmes gacha spst mairtt darbu. Studiju pho3ana
butu japaredz as univerglas un ilgd2zvojo&s prasmes un iemas, kas dtu nodetgas daZdas daves séras, un jaundj inZenief javeido &s ipadbas, kuras
rakstufgas apgstamajai profesijai un kuras pd¢ vipam hit konkugtsgejigam darba tirg. Tatad augstskaliegata izgfitiba ir tikai pamats, atspena punkts
mérktiecigai izglitibai un sevis pilnveidoSanai visaiba garur.

Capmure YepnsieBa. I'106a1bHble H3MeHeHHEe B HHKEHEPHOM 00pa30BaHHH B IBa/ILATL IEPBOM Beke

HanmoHanbHast KOHKYPEHTOCIIOCOOHOCTD SBIISIETCS ONPEACIAIOMNM (paKTOPOM 00pa30BaHHBIX, KOMIICTCHTHBIX JIFOJICH, KOTOPBIE, KaK ONBITHBII MOJIb30BATENb B
HACTOSIIIEE BpEMs CTAHOBATCA OJHHMM H3 OCHOBHBIX (haKTOPOB IKOHOMHUECKOro pocTa. JIIo0oil cmenuamucT B HACTOSAINEE BpEeMs SBISCTCA IIPEAMETOM
SKOHOMHYECKOH M MH(OPMAIMOHHON Tiobanu3aiuu. B HacTosiee BpeMs yBEIMYMBAETCs CIPOC HAa KBAJIM(UIMPOBAHHBIX PaOOTHUKOB, KOTOPBIC CIIOCOOHBI
OBICTPO OPUEHTHPOBATHCS B MOCIECIHUX HAYYHBIX JOCTHKEHHUAX, B 00JIaCTH COBPEMEHHBIX TEXHOJIOTHI U MaTepHalIoB.. B To jxe BpeMs1, HHTepeC K HHKCHEPHOMY
obpasoBanuio B JlatBun cHm3miIcs. ToMy ecTh Kak OOBEKTHBHEIE, TAK U CyOBEKTHBHBIC NPUYMHBL. 1, TeM He MeHee, pacTyllee BIHSHHE HOBBIX TEXHOIOTHH
TpeOyeT oOecreyeHns! BBICOKOKBATH(HUIMPOBAHHOA M TEXHHYECKH OOpa3oBaHHOW paOoued cuiibl. V3MEGHEHHS B NPAKTHYECKOW IMOATOTOBKE HH)KCHEPOB
HEoOXOAMMO TOTOMY, YTO paboTa HHKCHEpPa COYETAET B ceOe CIIOXKHBIC TEXHUYECKHE U OpraHU3al[MOHHbIC KOMOMHALIMY, 1 HMH)XCHEPHBIC MPOEKTHI OymyT Ooiee
TECHO CBS3aHBl C COLHAIBHBIMH U IIOTHTHYECKUMH IIPOLECCAMH, C HOBBIMH OH3HeC-MOmemsiMH. B mio0oif HaydHOH OUCHUIUIMHE YBENIHYCHHE O0BeMa
nHGOpPMAIMU YK€ NPAKTHICCKH HEBO3MOXKHO. YHHBEPCHTETHI HE MOTYT JaTh CTYACHTaM BCce HEOOXOIUMBIC 3HAHUS, HAaBBIKK Oymyme# pabotsl. HyxwHo
NPUHUMATh BO BHMMAaHME 3a/lauH, C KOTOPBIMU IIPUXOAUTCS UMETh JIEJO0 MOJIOABIM CIELMAIMCTaM, MIIYIIUM paboTy: CIIOCIOCOOHOCTh afalTHPOBATHCS K
KOJUIGKTHBY, CaMOCTOSTEIBHO YIPABIATH CBOCH Kapbepoil, B Cilydae Heydaud, BO3MOXKHOCTb CMEHHTb MECTO pabOThl. JIOIDKHEI OBITH CHOPMHPOBAHEI
YHHUBEpCaIbHBIC H JONTOXKHUBYIIUE HABBIKH M YMEHNUS, KOTOPHIe OyIyT MONE3HbI B PA3IHYHBIX chepax KU3HH, JaTyT BO3MOKHOCTD OBITh KOHKYPEHTOCIIOCOOHBIM
Ha pBIHKE Tpy/a. Beiciee 00pa3oBaHus 3TO TOJIBKO HA4aJIo, TPAMIUIMH IS LIEIE€BOr0 00Y4eHHs H CAMOCOBEPILICHCTBOBAHUS B TCUCHHE BCCHT JKHU3HU.
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