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EoHa HaydyHa koHdepeHuma (He camo B obnactta Ha WHopmaTukara)
0OMKHOBEHO UNM ce cbCcpefoToYaBa BbpPXy MHOrO TACHa creumanuavpaHa obnacr,
UNW npeasapuTenHo geduHvpa egHo MOo-LWMPOKO TEMATUYHO Mofe B CTpemexa cu
Aa ce MnpeBbpHe B MACTO 3a NpodeCuMoHarHMU KOHTakTW, oBMeH Ha Hay4dHa

NMHopMauus, NnaHMpaHe Ha CbBMECTHUN MPOEKTU U U3SIBU.

HanbnHo cb3HaTeNHO OpraHn3aTopuTe M NPOrpamMHUSAT KOMUTET Ce opueHTUpaxa
KbM BTOpaTa antepHaTtmsa. lMocTbnunute goknagu, ¢ Manbk OpoN U3KMHYEHUS,
KOMTO OCTaHaxa M3BbH M3bpaHuTe, criopes Hac AoNPUHAcAT 3a NOCTUraHEeTO Ha Taka
dopmynvpaHaTa uen. Bce Taka cnegBaviku Tasu Len, MNPOrPaMHUST KOMUTET
AOMyCHa Oopy U Manbk Opoit paboTu, YMATO MHTEPAUCLUNIIMHAPHOCT OCTaBs MNo-
Manko MSICTO Ha MHdopmaTtMkaTa, KakTo U TakuBa, B KOUTO MpuUIoXHaTa 4vacT
npeacTaensisa Han-ronemmnst nHtepec. CTpyea HM ce obaye, Ye Mo TO3M HAYUH Lie
ce cb3aagaT YCrnoBuMS 3a XBbPsitHE HA MOCTOBE KbM MpakTUKaTa U KbM HSIKOW BaXKHM

obnactu, cbceaHn Ha MHpopMaTukara.

MoxenaBame ycnewHa W MNOAOTBOPHA paboTa Ha BCUYKM  yYacTHULUM -

OOKnaa4vnun, aBsTopu 1 cnywlaTernu.

Cbnpeacenartenu Ha NporpamHmst KOMUTET:

Mpod a-p MNeTbp BbpHEB

CT.H.c. o-p ABpam EckeHasu
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QUALITY ASSURANCE IN EXTREME PROGRAMMING

Plamen Balkanski

Abstract: Our previous research about possible quality improvements in Extreme Programming (XP) led us to a
conclusion that XP supports many good engineering practices but there is still place for refinements. Our
proposal was to add dedicated Quality Assurance (QA) measures, which should be sufficiently effective and at
the same time simpler enough in the context of XP. This paper intends to analyze the possibilities for an effective
way for applying approved quality assurance practices to XP. The last should not affect negatively to the process
and in the meantime must lead to better quality assurance. We aim to make changes to XP that even if would
slow down a bit the development process, will make it more suitable for widest range of projects including large
and very large projects as well as life critical and highly reliable systems.

INTRODUCTION

By our means XP suggests some very good practices proposed almost by every proven software development
method but at the same time skips most of the documentation, rejects code reusability and relies on some
circumstances which can be considered as not always completely realizable. We think that XP might be extended
in a way that it will become more suitable for large and very large projects and teams and at the same time we
will be able to keep it extreme. The first step in this direction will be adding the QA. In this paper we will try to
propose a convenient way to implement well-known and effective QA practices in the XP process. XP is
considered as a defined and disciplined process. Having in mind this we will make comparisons and look for
relations using ISO standard 9000-3 which defines Quality Management System relevant to software
development and Capability Maturity Model for Software (CMM), which defines at its level 2 the QA practices.
The goal of this research will be achieved by examining both sides’ practices, comparing activities and analyzing
possibilities for implementation of the QA proposed by the above mentioned documents in the XP process.

SOFTWARE QUALITY ASSURANCE PROPOSED BY CMM

As is well known the CMM describes an evolutionary improvement path from an immature process to a mature
disciplined process. CMM defines key practices to improve the ability of the organization to meet goals for cost,
functionality and quality.

The QA activities are defined at level 2. According to CMM the purpose of Software Quality Assurance (SQA) is
to provide the management with appropriate visibility into the process being used by the software project and of
the products being built. It is required that the project follows a written organizational policy for implementing the
SQA. The project should have assigned a SQA group that is responsible for coordinating and implementing SQA
for the project. This groups should be provided with adequate resources and funding and should include
members that are trained to perform their SQA activities.

CMM defines eight activities to be performed as follows:

- A SQA plan is prepared for the software project according to a documented procedure. This plan is
developed among with the overall project planning and is reviewed by the affected groups and individuals
(managers at different levels, client representative and any other involved) The SQA plan should be
managed and controlled.

- The SQA Group’s activities are performed in accordance with the SQA plan which includes:

0 Responsibilities and authority of the SQA group

0 Resource requirements for the SQA group

0 Schedule and funding of the project’s SQA activities

0 Participation in establishing the software development plan (SDP), standards and procedures
for the project
Evaluations to be performed

o
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Audits and reviews to be conducted
Project standards and procedures to be used as the basis for the SQA group’s reviews
Procedures for documenting and tracking noncompliance issues
Documentation to produce
0 Method and frequency to providing feedback to other related groups
- The SQA group participates in the preparation and review of the project’s software development plan,
standards and procedures. The SQA group provides consultation and reviews on: compliance to
organizational policy and to external standards and requirements, standards that are appropriate for use
by the project, topics that should be addressed in the SDP and other areas assigned by the project. The
SQA group verifies that the plans standards and procedures can be used to review and audit the software
project
- The SQA group reviews the software engineering activities to verify compliance
- The SQA group audits designated software work products to verify compliance
0 Software products are evaluated before they are delivered to the customer
0 Software is evaluated against the designated software standards and procedures
0 Deviations are identified and tracked and Corrections are verified
- The SQA group periodically reports the result of its activities to the software engineering group
- Deviations identified in the software activities and software work products are documented and handled
according to a documented procedure.
0 Deviations are documented and resolved if possible
o Not resolvable items are periodically reviewed by senior management until they are resolved
- The SQA group conducts periodic reviews of its activities and findings with customer's SQA personnel as
appropriate

O O Oo0Oo

At the same time when performing these activities, measurement and analysis are made to be used to find out
the cost and schedule status of the SQA activities. These measures include:

- Completion of milestones for the SQA activities compared to the plan
- Work completed, effort expended and funds expended compared to the plan
- Numbers of products audits and activity reviews compared to the plan

CMM also proposes verification of the SQA activities made by 3 different instances.

- The SQA activities are reviewed by the senior management on a periodic basis to provide awareness of
and insight into software process activities at an appropriate level of abstraction

- The SQA activities are reviewed with the project manager on both a periodic and event driven basis
- Independent experts periodically review SQA activities and software work products of the SQA group.

QUALITY ASSURANE PROPOSED BY ISO 9000-3

ISO 9000-3 is the standard of the ISO 9000 series that is most relevant to software development and
maintenance. Organizations typically use ISO 9000 standards to regulate their internal quality systems and
assure the quality systems of their suppliers. ISO proposes a quality assurance manual that consists of
management responsibilities, a set of measurements, analysis and improvement activities, and required
documentation.

An 1SO 9000 organization should have implemented a Quality Management System (QMS) that is continuously
maintained for effectiveness and process improvement. The effectiveness of the quality management system
should be improved by the use of Quality Policy, quality objectives, audit results, analysis of data, corrective and
preventive actions and management reviews.

The organization defines and documents its Policy, which provides the overall objectives for an effective QMS.
The Quality Policy should be relevant to the organization’s goals and expectations of its customers.
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ISO 9000 requires an organization to plan and perform audits. The results of audits are communicated to
management and any deficiencies found are corrected.

ISO 9000 states that organizations must establish adequate statistical techniques and use them to verify the
acceptability of process capability — this is also called measurement. According to ISO 9000-3 “there are currently
no universally accepted measures of software quality”. The auditors can accept the use of statistical tools or any
consistently collected and used data.

The organizations should implement and maintain documented procedure to initiate corrective and preventive
actions. Corrective action procedures define the requirements for:

- Reviewing non conformities including customer complaints

- Determining causes of non-conformities

- Evaluating the need for action to ensure that non-conformities do not recur
- Determining and implementing the action needed

- Records of the results of action implemented

- Review of corrective action implemented

The QA manager is responsible for Corrective and Preventive actions and a feedback system should be used to
provide early warnings of quality problems. Preventive action procedures define requirements for:

- Determining potential non-conformities and their causes

Evaluating the need for action to prevent occurrence of non-conformities
Determining and implementing the action needed

Records of the results of action implemented

Reviewing preventive action implemented

The QMS documentation structure can be described at five levels. “Level 1" is maintained in the form of Quality
Policy. “Level 2" documentation is maintained in the form of the Quality Assurance Manual. “Level 3" consists of
quality procedure; “Level 4” contains work instructions. “Level 5" documentation is maintained as records/reports.

QA IN XP AND WAYS OF IMPROVEMENT

Adding QA seems to be the easiest part on the way to develop XP version suitable for large teams and projects.
If we study the XP practices carefully we will notice that there already is some form of QA. It just need to be
structured and controlled as well as somehow documented in order to use its results for analyzes. Bellow we will
try to find out which of the above practices, measures and recommendations are suitable for the XP process,
what roles are needed to conduct the new actions and how the collected information can be used. All the
changes must be made in a way that would not slow down the development but still reaching the desired QA
process.

We will go through the QA practices proposed by CMM and ISO and then will review the situation with XP and will
propose our solution where appropriate for actions to be taken, roles to be added or other changes.

a) QA
- CMM defines the SQA aim as: providing the management with appropriate visibility into the process.

- 1SO proposes a quality assurance manual that consists of management responsibilities, measurements,
analysis and improvement activities, and required documentation.

XP:
- In XP the QA is not even mentioned but a lot of QA practices are presented. These are:

0 The automated acceptance tests to prove that a feature is implemented correctly. We can add
here the test-first development XP practice, which also relies on the acceptance tests.

o Pair programming which assures that the entire source code is reviewed all the time.

0 Refactoring practice, which means removing duplication, increasing code integration and lowering
mixture of the code.



8 i.TECH - 2003

o0 Collective ownership, which proposes code reviewing a common coding standard.

We see that XP uses QA practices but the difference is that these practices are only oriented to achieve the direct
goal. For example Automated Tests intent to assure that the current version is good enough for a release, but
does not keep any data for the results and does not makes any decisions. The same is for Pair Programming -
both programmers care for the same code and make fewer errors but the errors are not recorded.

b) QA group

- CMM: It is required that the project follows a written organizational policy for implementing SQA. The
project should have assigned a SQA group that is responsible for coordinating and implementing SQA for
the project

- 1SO: The organization should have implemented a QMS that is continuously maintained for effectiveness
and process improvement. The effectiveness of the quality management system should be improved by
the use of Quality Policy, quality objectives, audit results, analysis of data, corrective and preventive
actions and management reviews.

XP:

- According to XP every project is different so it needs a different approach. However it is obvious that every
team, which is working on more than one project gradually, builds its own software development process.
So the next time everyone in the team understands better his responsibilities. The QA is in many ways
independent from every single project system, which can be easily achieved in an XP team by adding
another role — the QA Manager. As all other roles in the team individual that already has a role but not a
programmer also can handle the QA role. The QA Manager will be involved in creating the plans and
gathering any analytical information as well as taking decisions about any changes provoked by the QA
results.

c) Activities
- CMM defines eight activities as listed above.

- 1SO suggests that the organizations implement and maintain documented procedure to initiate corrective
and preventive actions also described above.

XP:

Which of the proposed actions already exist in XP and which are a must? Both standards propose a
documented procedure (ISO) or an SQA plan (CMM) that is missing in XP. We propose that the QA
Manager must develop a documented procedure for the QA of an XP team. The QA process is very
similar in most of the projects. Thus the QA manager can use a pattern, which can be tuned as
appropriate for every project and of course developed through the process. Using such patterns or a
generalized QA plan for the XP projects we think will save time or at least will not lead to serious delays.

In the context of XP we guess that it is better to use only one person for the QA instead of a group. This is
needed for a number of reasons including keeping a small team and funding reasons. The QA Manager
will take actions defined here and some automated registration programs (ARP) will help him with
gathering the information. At the meantime as we cannot reject Code reviews then a lot of QA will be done
by programmers but here come the ARPs which will present the QA manager with relevant information
which can be used directly. The participation of the QA manager in establishing any plan or procedure or
standard is automatically guaranteed by the fact that the team works together. Using common standards is
related with the practice Collective Ownership that requires such common standards in every XP team.

The QA Manager should define a QA schedule. However we guess that this should be in relation to the
versions issued by the XP team. This is because on every version there is a lot of testing and in this
moment the integration can be also assessed.

Evaluations, tracking and reporting of the non-conformities are related to the used measures and will be
discussed bellow. What we must note here is that the QA Manager should take part in defining the
automated tests, as this is a good approach to evaluate clients as well as project internal quality
measures.
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d) Measures

- CMM proposes using measures which include:

0 Completion of milestones for the SQA activities compared to the plan
o0 Work completed, effort expended and funds expended compared to the plan
0 Numbers of products audits and activity reviews compared to the plan

- ISO states that organizations must establish adequate statistical techniques and use them to verify the

acceptability of process capability. These can be the use of statistical tools or any consistently collected
and used data.

XP:

The first thing to say when writing about XP and measures is that in the initial process there are no
measures. There are no analytical data as the only aim is to complete each project quickly and then to
start over again with the next.

However we will need measures, as we would like to use the results for management decisions. As we
have already mentioned above we propose using a number of ARPs which will record most of the
measures like code compilation failures, syntax or functional changes, acceptance tests results or even
programmers effective time. Such automatic registration can also be easily applied to some popular
metrics as Lines of Code or Functional Points. All other tests as logical program behavior or program
usability must be planned and assigned for failures registration by the QA Manager. Such failure
registrations we propose must be added to the same database used by the ARPs.

Reporting of failures must be delivered to the QA Manager who can re-assign the problems to the team or
send the lists to the Team Coach for re-assigning. Reporting of measures which do not directly affect the
program functioning are delivered to the QA Manager, which can discuss them with other team members
with management responsibilities and propose changes regarding the process.

CONCLUSION

By using the experience of ISO 9000-3 standard and CMM for Software regarding QA we made an analyze and
conclude that adding QA to XP will be harmless for the process and will lead to the desired results — measuring
which will provide the managers with relevant information and thus they will be able to make changes to improve
their process. The main changes proposed by us are adding a new role — the QA manager that is responsible for
the QA plan development and conducting and the use of ARP — small agents to record a number of measures
which will be additionally proposed.

As was stated in the paper the QA manager on its own or by assigning tasks to the developers and using the
ARRPs fulfills nearly completely the requirements proposed by both ISQ 9000-3 and CMM. At the same time it is
clear that we will need a list of measures, which will be appropriate and can give the exact information that will be
most useful and proper for an XP team. This is the first important step on the way developing an XP version,
which can be used as a process for development of large and very large projects.
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OLIEHKA HA ®OPMWUTE 3A NMPOBEPKA HA 3HAHWATA NO ONMEPALIUOHHHU
CUCTEMHU

Pocuua XpucrtoBa

Abstract : The aim of this report is to represent different forms for evaluating the knowledge of the students from
two university specialities: Informatics and Mathematics and Informatics. Giving an account of the specificity of
the subject the author analyzed the advantages, the drawbacks and the applicability of each form. The different
ways of evaluation looked at in the report allow the students to be examined orally or in a written form, at “real
time” or by correspondence, individually or in groups. In the end the author suggests a system for forming the
student’s final grade in the Operating Systems Subject at Episkop Konstantin Preslavski University of Shoumen.

Keywords: evaluation the knowledge, test, Operating Systems, MS DOS, WINDOWS, LINUX

YBoga.

B cbBpeMEHHOTO MH(MOPMALMOHHO OBLIECTBO KOMMIOTbpHATA TEXHWKA W WH(OPMALMOHHUTE TEXHOMOruu
HaBMM3aT NOBCEMECTHO BbB BCUYKM Cepu Ha AerHOCT. EgHa OT npeanocTaBkuMTeE 3a M3MOM3BAHETO UM €
no3HaBaHeTo Ha OnepauyoHHaTa cuCTeMa KaTo CPeAcTBO 3a AManor C KOMMKTbPa U HEroBOTO yMpaBreHueE.
3aToBa CblLUeCTBEHA YacT OT 06y4eHMeTo Ha GbaewmTe uHGopMaTULM U NpenogaBaTen no MHgopmaTuka e
NO3HaBaHETO W U3MON3BAHETO Ha PasfnYHM ONepaLUoHHN CUCTEMU. B cTatusaTa ca cuctemaTtusmpaHu onuTsLT 1
HabniogeHusaTa Ha aBTopa npu oueHsiBaHe Ha 3HaHusTa no OC Ha CTydeHTW oT cneyuanHocT ViHdopmatuka u
cneupnanHoct Matematuka u MHopmaTuka, kaTo ca KOMEHTWpaHW npeaumcTBaTa W HeJoCTaTbuMTe Ha Ha
pasnuyHnTE HopMMm.

Mo MpUHUMN CbLUECTBYBAT pasnMuYHM HauMHa 3a M3NUTBAHE: YCTHO CbbecefpaHe; pa3BiBaHe Ha BbMPOCH;
peliaBaHe Ha 3afjayd; MOMbMBAHE HA TECTOBE; OLEHsIBaHe Ha [OTOB MaTepuan, KOWTO e MOArOTBEH
npeaBapuTenHo UNW U3NUTBaHe Ha KOMMOTbP. [lo-Hafony Te3n HauuHM ca pasrnefaH No-AeTalnHo W
OTAENHUTE BapuaHTW Ca OnpedeneHu kaTo OTAenHW POopMM, KOUTO ca KOMEHTUpaHU OT rrefHa Touka Ha
cneumdmkata Ha gucumunnuHata OnepavyoHHN CUCTEMM.

1. YcTHO usnutBaHe.

XapaKTepHO 3a HEro e, Ye U3NUTBALLMST UMa QMPEKTEH KOHTAKT C M3NUTBAHMS, @ U3NUTBAHETO NPOTUYA "B PEXUM
Ha peanHo Bpeme". Bugose:

a) cbbecedsaHe ¢ obyyaemus - knachyecka opma. [peaumcTeaTa ca, Ye AUPEKTEHWUSIT KOHTaKT C
W3NUTBaHUS [aBa Bb3MOXHOCT Aa Ce nonyuu MpefcTaBa 3a peanHoTO BRajeeHe Ha matepuana W He
Mo3BOIISIBA M3MON3BAHETO HA HEPErNaMeHTUPaHN NOMOLLHW CpeacTBa / T.Hap. “nuwosu’/ .

HefocTatbum ca CUNHOTO BMMSIHWE HAa TeMMepaMeHTa W XapakTepa Ha W3NWUTBaHUS W U3NUTBALLWS, KAKTO U
MOCTABAHETO Ha MO-CyOEKTMBHA OLieHKa B CpaBHeHWe C ApyruTe hOpMM Tbii KaTo OTTOBOPUTE YECTO Ce
nonyyaBaT Ha YeTupy oun 6e3 aa ocTasat "fokasaTencrea” 3a NpoTMYaHe Ha U3nuTa.

Komentap: Matepuanst no OC npeanonara nucaHe Ha TEKCT / KOMaHAM CbC cneunduyeH dopmart/ u npaeeHe
Ha CXeMu.

Hanpumep: ®ainosa cuctema B MS DOS. Komanau 3a pabota ¢ ¢annose. Mpenopbkata e dopmara ga ce
CbYeTaBa C HsikakBa ncMeHa opma.

b) epynoeo cnbecedsaHe - No-psako U3nonasaHa. Mima ce npegsua manka rpyna ot 3-5 obyyaemu, 3a
ha 6baat oueHKuUTe 06EKTUBHM.

MpeaMMCTBO CMpAMO Knacudyeckata ¢opMma €, Ye BBbMpocuTe Ce 3aaBaT KbM NOBEYe Xopa, KOeTo e
npeanocTaBka 3a MofyyaBaHe Ha MoBeYe OT €AMH OTFOBOP, a TOBA MPM XeNaHue OT CTpaHa Ha OLeHsIBaLLMS
MOXe Aa [oBede [0 Auckycus. Tasn (hopma Cb3fasa BneyaTneHue 3a No-ronsama OTKPUTOCT B Mpoljeca Ha
OLIEHsABAHETO.
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HenocTaTbk CrpsAIMO knacu4eckata (hopma € HepaBHOMEPHOTO Y4acTUE B ANCKYCUSTA Ha BCUYKM 00y4aemm - Npu
HEepaBHOMEPHOCT Ha 3HaHWsiTa W MO-HAMOPUCT XapakTep Ha eAMH OT YYaCTHULUMTE AMCKycUsiTa MOXe fa ce
NpeBbpHE B AXanor UM MOHOOT.

KomeHTap: ®opmata e HepooueHeHa npu nposexgaHe Ha uanutta no OC. Bb3MOXHO € Mo- LIMPOKOTO M
npunaraHe B CbyeTaHue ¢ apyra opMa /nucmeHal Ha NpakTUYECKM U3MKT.

C) KOHKYPEeHMHU eKunu, KoUTO 3alyuTaBaT pasnuyHu Tean. OTHOBO IpynoBo M3NUTBAHE, HO rpynuTe ca
ABe no 3-5 obyyaemu. Besika rpyna npasu U3NoXeHWE B 3alyuTa Ha CBOSiTA Te3a W AaBa KOHTpa-apryMeHTU Ha
Te3aTa Ha Apyrus exun.

MpennocTaBka 3a M3non3eaHe Ha Tasu hopma e MaTepuanbT Aa AaBa Bb3MOXHOCT 33 (OPMynMpaHe Ha
PaBHOCTOHM TE3M T.e. HUTO e[IHa OT TE3WUTe [a HAMa 0YeBUIHM NPeaUMCTBa Unu HepocTaTbUy. Mpeanonara ce
cB06OAHO BnafieeHe Ha MaTepuarna oT cTpaHa Ha 0bydyaemuTe.

KomeHTap: ®opmata 61 morna aa ce msnonssa npu koroksuymn no OC unn 3a opopMsiHE Ha OKOHYaTemnHa
oueHka Ha ocBobogeHn ot nucmeH m3nuT. [pumepHa Tema: OC ¢ TekctoB wHTEpdeic n OC c rpadmyeH
UHTEPENC — NPeanMCTBa U HeJOCTaTbLW.

2. Nucmenn popmu.

XapakTepHn 0cobeHOCTM Ca, Ye MOraT Aa Ce OLEHSIBAT, KAaKTO TEOPETMYECKM 3HaHWS, Taka M NpaKTUYECKU
YMEHUSI, KaTo OCTaBaT "BELLECTBEHM [oKa3aTencrea’ oT uanuta u GopMuUTe ca NPenopbuMTENHN B 3aKoHa 3a
BUCLLIETO 06pa3oBaHme.

A/ OueHsiBaHe Ha TeOpeTUYHU 3HaHMA. Bugose:

a) paseusaHe Ha memu om KOHcnekm - knacuyecka opma. [lpegumcreata ca,ue ce nocTass
KOMMIEKCHa OLieHKa, KOSITO € Mo-Marko cybeKTUBHa / B CpaBHEHME C yCTHUTE dhopmu / 1 no-cnabo ce Biusie ot
XapakTepa u TemnepameHTa Ha 06y4aemns 1 U3NUTBaLS.

HepocTatbumte ca HAKOMKO: TIECHO Ce Cb3aaBaT NPeanocTaBky 3a M3N0N3BaHe Ha HepernaMeHTMpaHn NOMOLLHM
CpeacTBa - T.H. LLapCKy NULLOBK; U3UCKBA CE MOBEYE BPEME 3a NPOBEXAAHE Ha M3NKTa U Ce TyOU NNYHUS KOHTaKT
c obyyaemus.

KomenTap: Mpu OC xapakTepbT HA TEMMTE € MHOrO pasfnyeH U Ce nomyyaBa HepaBHOCTOMHOCT. Hanpumep:
®aiinosa cucrtema B MS DOS. Komanau 3a pabota ¢ dainnose. v Pa3speluaBaHe Ha aeanok.

b) omeoeapsiHe Ha 8 LNPOCU KaTO BBLNPOCUTE HE MOKPUBAT LIENM TeMU OT KOHcnekTa. Tasu ¢opma
HamarsBa MO-TEXKWUTe HeAOCTaTbUW Ha Knacuyeckata popma T.e. Cb3daBa ce no-criaba Bb3MOXHOCT 3a
nonseaHe Ha "MULOBK" W Ce WM3WUCKBA MO-Marnko BpeMe 3a nposexgaHe Ha uanuta. OCBeH TOBa OLeHKaTa ce
nocTaBs BbPXy No-ronsm obem matepuan.

KomenTap: Mpy nucmeHo uanuteaxe no OC ¢ no-ronsiM Gpoii no-apeGHM BbNpocK pesynTata e no-06eKTUBEH.
c) mecmosa ¢hopMa - npu kracuyeckata TecToa hopMa Ha BCEkW NMOCTaBEH BbNPOC ce 13bupa eauH
OT HSIKOIIKO OTTOBOpA.

MpeauMcTeaTa / B CpaBHEHWE C Kracuyeckata qopma / ca, Ye OLeHKaTa MpakTMYeckM MOXe [a ce NoCTaBu
BbpXy LieNns MaTepuan; TecToBeTe ce NombreaT M MpoBepsBaT Gbp30 W He Cb3AaBaT MpednocTaBki 3a
W3non3asaHe Ha HepernameHTpaHu NOMOLLHM CPEACTBa.

HegocTatbk €, Ye necHo ce 0bMeHst MHdopMaLst Mexay TeCcTBaHUTe 06y4aeMu Mo BpeMe Ha U3nuTa v Te Morat
[ia n3nonaeat edekTa OT BEPOSTHOCTTA CIy4aiiHO MOCOYEH OTFOBOP Ja CE OKaXe BEPEH.

KomeHTap: Cneumudmkata Ha gucumnnuHata OC no3BonsiBa W3MOM3BaHETO Ha Te3n hopma Ha W3NUT, HO
npedBua Ha MOCOYEHWTE HedocTaTbUW pesynTaTa Lie e no-0beKTMBEH, ako Ce M3non3Ba Hskakea CMeceHa
topma.

d) cmMeceHu ¢hopMu - npy cMecBaHe Ha ropHUTe hOPMU / TOBa MOXE Aa CTaHE MO Pa3NUYHN HAYMHU /
Ce nonaeat NpeaumcTBaTa Ha 13non3BaHnUTe (hOPMM 1 CE PETYLLMPAT NO-ChLLECTBEHUTE HEAOCTATbLM.

B/ ®opmMu Ha NPAKTUYECKU U3MUT.

a) pewaeaHe Ha 3adayu - Knacuyecka (hopma 3a MNPOBEXHaHe Ha MNPaAKTUYECKU W3MUT MO
MaTeMaTYecku 1 WHXEHEPHU AucuunnuHi. Mo3BonsBa OLEHSBAHETO Ha YMEHUS 3a MpuUnaraHe Ha 3HaHus.
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OCHOBHO M3uCKBaHe — MaTepuanbT TpsibBa Aa N03BOMISBA (HOPMYNMPAHETO HA PA3HOTUMHM 3adaun, KOMTO ca
ONU3KM NO CHOXHOCT.

[peoumcTBO €, Ye OLEeHKaTa, KOSTO Ce MOCTaBsl, € MO-TOYHA B CPaBHEHME C ApyruTe opmu, Brusie ce
HE3HAUMTENTHO OT XapaKkTepa W TEMNepaMeHTa Ha W3NUTBaHWUS M U3NWTBALLMS U He Cb3daBa NPeanocTaBky 3a
“3nonssaHe Ha “nuwioBu” / Npu yOOBNETBOPSIBAHE Ha M3UCKBaHETO /. He{ocTaThbk e, Ye He BWHarW e Hanuue
OCHOBHOTO U3NCKBaHE.

KomeHTap: 3agaunTe, kouto morat Aa ce popmynmupat no OC He ca paBHOCTOMHY MO COXHOCT M He NO3BONSBAT
MHOroBapuaHTHoCT Ha TunoseTe. Hanpumep: [la ce Hanuwe dhaiin CONFIG.SYS 3a koH(urypupaHe Ha
cucTemata npu onpeaenenn ycnosus v [a ce Hamepn dann ¢ ume XXX.PAS 1 ga ce konupa Ha aucketaTta
noctaeeHa Ha ycTtponctso A:. /13non3saHeTo Ha popmaTa B YMCT BMA MOHSKOra gaBa OLeHKa, KOSTO He €
obeKTuBHa.

b) mecmoea ¢hopMa — B Knacuyeckus Cu BMf 3a BCsKka MOCTaBeHa 3afaya ce W3bupa eawH ot
NpefoCTaBeHUTe OTroBOpU. 3a Tasn (opMa Baxm kasaHOTO MO-rope 3a TecToBaTa ¢oopMa Npu OLeHsIBaHe Ha
TEOPETUYHM 3HaHMs. KomeHTap: 3a ancuunnmHata OC npu knacuyeckute TectoBuTe HOPMN TPYOHO CE Mpasy
pasaensHeTa Ha TeCTBaHe Ha TeOPETUYHI 3HAHUS N TECTBAHE Ha NPaKTUYECKN YMEHMS.

C) Kypcoeu 3a6aqu/Kypcoeu npoekmu - nQeQHOCTaBKa 3a 3afaBaHETO Ha KypcoBM pa60TVI e
Bb3MOXHOCTTa 3a NOCTaBAHE Ha MNPUNOXHK 3adavyM pellaBaHeTo, Ha KOMTO WM3UCKBAT MoBeye BpemMe U
KOMNIIEKCHU 3HAHNA N YMEHUA.

[MpeanmMcTBO B CpaBHEHWE C Knacuyeckata opma € OLEeHSIBAHETO Ha yMeHWsiTa Heobxoaumu 3a pellaBaHe Ha
nocTaBeHaTa 3ajaya B KOMMIEKCHWS UM BWA. HeaoctaTbum ca TPYAHOTO A0Ka3BaHe Ha M3MON3BaHeTo Ha Yyxa
TpyA 1 HeobxoaumocCTTa npeanocTaekaTa ga obae Hanuue.

KomenTap: Mo OC HsiMa AOCTaTbYHO KOMMYECTBO NOAXOAALLM 3a4a4M M hopmaTa e TPYAHO NPUoXMUMa.
d) cmeceHa ghopma - cmecBaT ce chopmi a) 1 b) 1 ce non3eaT NpeaMMCTBaTa Ha U3nosn3BaHuTe opMU.

C/ CmeceHu hopmum.

Bkntousat enemeHTV Ha hOpMU 3a OLIEHsIBaHE Ha TEOPETUYHW 3HAHWUS M YMEHUSI 3a NpuUnaraHe Ha Teau 3HaHus.
YecTo ce HapuiaT TectoBe. Bb3aMOXHO e B TO3M BM TECTOBE Ja Ce BKMOYBAT:

- OTIOBOPY Ha BBNPOCK BbPXY TEOPETUYEH MaTepuan — AeUHULMM HA OCHOBHI NOHSTUS UMK onepaLinm;

MocoYBaHe Ha OCHOBHM XapaKTepUCTUKK, hopMaT Ha KOMaHAM 1 Ap.;

- BbNPOCK C HAKOMKO BEPOSITHU OTFOBOPA;

- OTIOBOPY Ha BLMNPOCH, KOUTO Ca YacT OT TeMa Uru Lisina TeMa OT KOHCMEKTa;

- 3a/iauu, 3a KOMTO CE M3NCKBA NONy4YaBaHe Ha peLUeHIe W[ OTroBop;

- Marku 3aa4u C HSKONIKO BEPOSITHI OTIOBOPA;

- 33/iauu, KOUTO M3NCKBAT LSNIOCTHO peLLaBaHe.

XapaKkTepHo €, Ye Ce OLeHsIBaT eHOBPEMEHHO TEOPETUYHN 3HaHWSI BbPXY ronsiM 06em mMaTtepuan v yMeHus 3a
MpuUnaraHeTo Ha Te3n 3HaHWS, KaTo Ce OLieHsIBa [IOKOKO TO3W MaTepuan e 0Cb3HaT.

KomeHTap: yHuBepcanHa gopma, korato ce Lenu 0bxBallaHeTo Ha ronisivm no obem matepuarn, HO Ce M3lcKBa
[obpo GanaHcupaHe Ha pasnUYHUTE €NEMEHTM B TecTa M MHOrOBapWaHTHOCT Ha TecToBeTe. ABTOPBT
npenopbyea M3nona3BaHeTo Ha Tasn dopma Npu nocTaBsHe Ha oleHka no OC. MpUnoxeHUsT TecT KbM AoKnaza
e OT TO3 Buf.

3. U3nuT Ha KOMMIOTLP.

XapakTepHu 0cobeHOCTM: Ha MbpPBO MACTO CE€ OLeHABaT YMEHUA 3a 60paBeHe C KOMNIOTbpHaTa cuctema u
NPorpamMHnA NPoAykT, a cnef ToBa 3HAHWA MO KOHKPETHATa AucCuuninHa. CbCTOsHMETO Ha KOHKpETHaTa
KOMNIOTbPHa CUCTEMa BNUse CUINHO Ha pesynTtaTa OT U3nuTa. Buoose:

a) pewaeaHe Ha nocmaeeHa 3adaya - [lpeoMMCTBO B CpaBHEHME C krnacudeckata ¢opMa 3a
pelliaBaHe Ha 3afau e, Yye BeaHara ce BIKIA pesynTara OT U3MbIHEHWETO Ha 3aJadaTa Ui nporpamara i Tom
e TpyaHo ocnopum. OLEHsBaT ce, KaKTo YyMeHWsATa 3a pellaBaHe Ha nocTaBeHaTa 3ajaua, Taka U YMeHus 3a
BopaBeHe ¢ KOMMIOTbPHATa CUCTEMA.
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HenocTathk €, Ye HernonyyaBaHeTo Ha pesynTaT e Bb3MOXHO [a € CMEACTBME Ha TEXHWUYECKM npobrem mmm
npo6rem BbB (PYHKLMOHMPAHETO Ha KOMMIOTbPHATA CUCTEMA.

KomeHnTap: ®opmata e npunoxuma 3a aucumunnvHata OC, HO XapakTepbT Ha AMCUMNNIMHATA M3MCKBA
WHTEH3WBEH KOHTPON OT CTPaHa Ha U3NUTBALLMS NPe3 LSAMOTO BpeEME.

b) pewaeaHe Ha mecm — He CTaBa BbMPOC 3a OLEHsBAHE C aBTOMATM3MPaHa CUCTeMa 3a TECTBaHe Ha
3HaHUATA.

MpeaumcTBa CNpsIMO Knaciyeckata hopma 3a peluaBaHe Ha TECTOBE €, Ye eAHOBPEMEHHO Ce TeCTBaT 3HaHWsATa
3a KOMMITbPHATA CUCTEMA W MPOrPaMHIS MPOAYKT U YMEHMS! 1 3HAHMSI, KacaeLLy KOHKPETHaTa AUCLMNIMHA.

KomeHTap: ®opmata ce npenopbyBa 3a AUCUMNAMHM M3YYaBallM KOMMIOTBPHW CUCTEMM UIU KOMMKOTHPHU
TexHonorum kaksaTo e OC.

C) mecmeaHe C aeémomMamu3upaHa cucmemMa — CTaBa BbMNPOC 3a OLEHABaHe C aBTOMatu3upaHa
cucrtema 3a TeCTBaHe Ha 3HaHUATA.

MpeanMmcTBa CnpsMO  knacuyeckata opma 3a peluaBaHe Ha TecToBe €, 4Ye npu aobpe HanpaseHa
aBTOMaTU3NpaHa cUCTeMa 3a TECTBaHe NoMnyyeHaTa OLeHKa e CbBCeM 0BEKTMBHA 1 Ce NoMyyaBa C NpUKIoYBaHe
Ha NOMbNBAHETO Ha TecTa.
HenocTatbk €, Ye npu TO31 BUA CUCTEMI TPYAHO CE KOHTPOMMPAT BBMNPOCK CbC CBOBOAEH OTrOBOP.
KomeHTap: ®opmara ce HambnHO npunoxuma 3a OC.

d) npedcmassiHe Ha Kypcoea paboma/kypcoe npoekm, KOUTO e MPUIOXHA KOMMKTbPHA nporpama
WNW NpPUNOXeHue, Cb3adeHo C KOMNKTbPHa nporpama Popmata He NpeAcTaBnsABa UHTEPEC 3a AUCLMNANHaTa
OC no cbLumMTE NPUYKHK, KAKTO 3aaBaHETO Ha KypcoBa 3ajava.

d) cmeceHa ¢popma - cmecsaT ce opmu a) U b) KU ce mon3gaT NpeauMMCTBaTa Ha W3NON3BaHUTE

copmu._KomeHTap: Mopaayn cneundukata Ha ancuunnuHata OC TpyaHo ce npaBu pasaensiHeTa Ha pellaBaHe
Ha 3afjaya Ha KOMMIOTbP W pellaBaHe Ha TecT.

4. Mpe3eHTauum.

XapakTepHo e, Ye npu Te3n hopMu Ce CbyeTaBaT OLEHsIBaHETO Ha NPeABapUTENHO NOAFOTBEHW MaTepuany u
NpeacTaBsHETO Ha Te3n MaTepuani Npes ayauTopus.

a) U3HacsiHe Ha YPOK — TpaguuMoHHa dpopma npn u3y4aBaHe Ha MeTOOUYECKN AMCUUNIUHK Npu
neparornyecknTe cnelnanHocTu.

MpennmcTBO Ha Tean hopMa e, Ye Ce OLieHsIBAT KOMMEKCHO YMeHWsi 3a NpenofaBaHe Ha Mo3HaT Urk HenosHaT
maTepuan. Komentap: ®opmata He npeacTaensiza UHTepec 3a aucumnnuHata OC.

b) 3awuma Ha pegpepam — Mpu nncaHe Ha pedepaT OCHOBHO M3NCKBAHE € CaMOCTOSATENHO M3y4aBaHe
Ha MaTepuani.

HQGQMMCTBaTa Ha Te3n (bopma Ca, Y& KOMNNIEKCHO Ce oLueHABaT YMEHUA 3a CaMOCTOATENHO M3y4aBaHE Ha HOB
MaTtepuan, Ha4ynHa Ha n3pasqaBaHe U Ha4yMHa Ha npeacTaBAHe.

Hepocratbk €, Ye npu 40BpO nonageHue Ha Tema U CTaTis Ce OLEHsBA MHTepnpeTauusTa BbpXy Mambk obem
maTtepuar T.e. nuncea pedepaTmeHOCT.

KomenTap: ®opmarta npeactaBnssa MHTepec, korato Tpsibea ga ce n3yyasa 6bp30 passuBalla ce obnact umm
“Ma ronsiMo pasHoobpasne Ha npunoxeHns B bnmaka Tematuka. Moxe aa ce usnonaea no aucuunnnHata OC 3a
npaBeHe Ha 0630pu Ha CbLLECTBYBALLW Bepcun Ha pasniniHm OC.,

5. EnHa cuctema 3a oleHsiBaHe Ha 3HaHuaTa no OC.

lokasaHaTa no-gony cuctema 3a OgopMsHe Ha oueHkata no aucuunnvHata OnepauuoHHW cucTemMn e
npunaraHa 3a cneynanHoct Wudopmatuka B LY Ennckon K.Mpecnasckn”. dopmute ca n3bpoeHn no pega Ha
npunaraHeTo UM, Kato € fageH npubnuanTeneH NPOLEHT KakBa 4acT OT kpaWHaTta OueHka Ce nafja Ha
uuTUpaHata gopma:

v/ pelaBaHe Ha 3agauu Ha kommioTbp — 3. a) — 10%;
v’ Tect BbpXy MS DOS- cmeceHa dopma — 2. C — 15%;
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TecT Bbpxy WINDOWS - cmeceHa thopma — 2. C — 15%);
TecT Bbpxy LINUX - cmeceHa chopma —2. B d) — 15%;
pasBuBaHE Ha TeMM OT KoHEnekT — 2. A a) — 30%;

v’ oTroBapsHe Ha Bbnpocu — 1. a) - 15%.

[TbpBuTE YeTMpK HOpMM Ce NpunaraT B paMKnTe Ha CEMECTbPA KaTo TeKyLL KOHTpOn. pu pesyntar noHe MHOro
pobbp 4.50 cTypeHTa ce ocBoboxgaBa OT CbOTBETHATA YacT MO BpeMe Ha u3nuta. CamusaT usnuT e
MHOrOKOMMOHEHTEH M Ce NMpOBexaa B [Ba [deHa. [TbpBust A€H Ce MpaBu T.H. MUCMEH M3MWUT, KOWTO BKMKOYBA
TectoBe Bbpxy MS DOS, WINDOWS u LINUX /3a cTygeHTuTe, KOUTO He ca ce ocBoboaunu OT CboTBeTHaTa
yact/. Bropus feH ce npoBexaaTr OCTaHanMTe KOMMOHEHTM OT M3nuTa 1 ce obpasyBa OKOHYaTENHaTa OLEeHKa,
KOSITO € MHTEerpupaHa OT fBaTa fdeHa. lNonyyaBaHeTo Ha crnaba OueHka Ha KoM Ja e eTan OT M3nuTa, Boau 4o
OKOHYaTernHa craba oueHka.

NN

MpoLEeHTHO CHLOTHOLWEHKUE

1.a) 3a)
15% 10% MSDOS
15%
2-3’3’0/3) INDOWS
° LINUX 15%
15%

3akntoueHue.

C KoMeHTMpaHaTa cucTema 3a OLeHsiBaHe Ha 3HaHWsTa no npeameta OnepauuoHHM cucTEMW Ce nocTurat
MOCTaBEHNTE LieNu, a UMEHHO:

- OLeHsiBaHe Ha ymMeHns 3a 6opaBeHe ¢ KOMNKTbpHaTa cuctema 1 KoHkpeTHuTe OC ;

- OLEHsIBaHe Ha YMEeHWs 3a NporpammpaHe Ha KOHKPETEH €3uK 3a ypaBfieHne Ha 3a4aHusTa;

- OLeHsiBaHe Ha NpugobuTy 3HaHUs 3a npeameTta OnepaynoHHN cucTemm;

- nocTuraHe Ha obeKTMBHa OLieHKa, KaTo Ce Bb3npensTcTBa NON3BaHeTo Ha Yyxa TPYA;

- MOCTUraHe Ha KOMMIEKCHO OL|EHsIBaHe Ha 3HaHWSTa 1 YMEHWSITA Ha CTYAEHTUTE NO AUCUMNMHaTa.

3a uenuTe Ha 0bYy4eHMETO € XenaTeNHO 3HaHUSITa MO Bb3MOBM 3a CreyuanHocTTa AucUAnnMHM aa Gbaat
OLIEHsIBaHN B KOMMIEKCHUS UM BUA. B Tasu Bpb3ka, N0 MHEHWe Ha aBTopa, eAHOCTPAHYMBOTO OLiEHsIBaHe CamMo
Ha TEOPETUYHWM 3HaHWS BOMM [O HAWU3YCTsIBaHe HA MaTepuana v NacBHO OTHOLIEHME KbM Y4eBHUST mpoLec v
HEraTMBHO OTHOLUEHWE KbM CTYAEHTUTe-3yGpaun /B yactHocT/. /13non3BaHeTo caMo Ha Knack4yecku MUCMEHHN
(hopMK MpU M3NUTBAHETO YECTO CTaBa MPEANoCcTaBka 3a M3NON3BaHE Ha YyXna Tpya NoA pasnuyHu copmn. B
TO3M CMUCBJT NPABEHETO W 3alyuTaTa Ha kypcoBi paboTi, pediepaTy, M3NUTBAHETO HA KOMMIOTHP W PasfnyHIUTE
BMOOBE TECTOBE OKA3Ba MOMOXWTENHO Bb3feNCTBUE NpW (DOPMUPAHETO Ha OLEHKUTE MO AUCLMMNIUHUTE,
W3yyaBalLy MHOPMALMOHHM TEXHONOMMM. M3non3BaHeTo Ha No-HETUMNYHM (DOPMU MO BPEME Ha YCTHUS U3NUT
61 cTUMynMparno CTy[eHTUTe Aa BHUKBAT B CbLUHOCTTA Ha MaTepuana.
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i.TECH - 2003 15

MpunoxeHue 1

TECT MSDOS
1. [laiTe onpegenexue Ha:
a/ OnepaumoHHa cuctema 0/ dainoea cuctema B/ BTPELLHM M BbHLUHM KOMaHau Ha MS DOS
r/ BOOT-cekTop o/ FAT-tabnumua

2. Kow OT creHWTE CTOMHOCTM Ca kanaumTeTn Ha gucketn / 3.5 unm 5.25 nHyosw/. Cpelly Bcsika CTOAHOCT OTDenexeTe
pa3smepa B MHYOBE.

al 360Kbaitta 6/ 720Kbaitta B/ 800K0ainta 1/ 1.2Mbaitta n/ 1.44Mbaitta e/ 2.4Mbaitta

3. Kakea e pasnukata mexay dannosete COMMAND.COM n AUTOEXEC.BAT ? Koit oT aBaTta He e 3agbmxuteneH? o
KaKBO Cy npunuyaT?

4. Ko 0T cnegHnTe KOMaHam He ca 3a paboTa ¢ dhaiinose:
a/ TYPE 6/ FORMAT B/ ATTRIB r/ DEFRAG n/ DISKCOPY e/ LABEL x/ DOSKEY 3/FDISK

5. Xenaete aa HanpasuTe pe3epBHO konue Ha aupektopusta MY_DOC Ha aucka D:, 3aeHO C HEHWUTE NOLANPEKTOPUN.
lMocoyeTe BCUYKM M3BECTHN BM HauMHu 3a ToBa. / KonneTo Moxe fa 6bae v B komnpecupaH sug./

6. MocoueTe BCUYKM M3BECTHU BU HAUMHU 3a U3BEXOaHWe Ha TekcToB (pain ¢ ume PROG1.PAS Ha ekpaHa.

7. Kosi OT criefHMTe KOMaHaW Lie oTrevaTa Ha MpuHTep MMeHaTa Ha Bcuuku PAS-thaiinose ot aupektopusta TP6 Ha
aucka D:

a/ DIR<PRN 6/ TREE D:\TP6 /F >PRN B/ COPY DIR *.PAS > PRN:
r/ PRINT *.PAS A/ DIR *.PAS > PRN: e/ DIR D:\TP6\*.PAS > PRN
*/ DIR D:\TP6\*.PAS /O:N > PRN

8. iwate gBa chaiina, KOMTO € Bb3MOXHO Aa CbAbpXaT efHakBa WHcopmaums. Kak we nposepute ToBa. ObsicHeTe
oTroBopa cu!

9. N3BecTHo €, Ye Bcuukm thairnose ¢ pasiumperne CDR ce HamupaT B efHa OT AupekTopuuTe Ha aucka C:, HO He 3HaeTe
B kosi. MocoueTe komMaHgaTa UM KoMaHanTe, C KOUTO e MOXETe Aa OTKPUETE TbpceHaTa ANpeKTopHs.

10. HanuweTe koManaa, KOSITO MPOMEHS CUCTEMHOTO ChoBLUeHIe, Taka Ye Aa u3sexaa: "SAPABENTE!"<YAC>
<TEKYLLIMA KATANOM> "="

11. Xenaete pa sawutute ot uatpueare eawa nporpama PROG.EXE Ha guckeTa. [ocoyeTe 13BECTHUTE BU HAUMHK, 3a
[Ja HanpaBWuTe TOBa U 0BSACHETE KaKbB LLe e edekTa Ha BCEKM OT THX.

12. [la ce Hanuwe BAT- chaitn korTo: chopmatipa aucketarta nocTaBeHa Ha yeTponcTeo A:; Konupa Ha aucketara BCUYKM
(haiinoBe OT AMPEKTOpUSATa, ykasaHa KaTo napamMeTbp Ha KOMaHOHUS ped W B Chyyail Ha YCrewHo 3aBbpluBaHe Ha
KOMWpaHeTo, CTapTMpa MOCNenoBaTENHO BCUYKA M3MbHMMW (halinoBe OT [MaBHaTa AMpeKTopus Ha auckeTata. [la ce
nocoum kak ce ctaptupa BAT-chaitna.

13. HanuwweTe kakBo e 1eCTBUETO Ha BCska OT komaHauTe B cnegHus dann AUTOEXEC.BAT:
@ECHO OFF
PATH C:\WIN;C:DOS;C:\EXEL:C:\WINWORD;C:\;C:\UTIL;CATP7\BIN
PROMPT $PSL
C:\DOS\DOSKEY
SET TMP=C:\TEMP
SET COMSPEC=C:\DOS\COMMAND.COM
ECHO
VER
DATE
TIME

MHdopmaums 3a aBTopa

Pocuuya XpucroBa - LlymeHckn yHusepcuteT "Enuckon K. Mpecnascku”, ®MW; yn."Yuusepcutetcka” 115,
LLlymeH-9712, Bulgaria; e-mail: r.hristova@fmi.shu-bg.net
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A GRADIENT-TYPE OPTIMIZATION TECHNIQUE FOR THE OPTIMAL CONTROL
FOR SCHRODINGER EQUATIONS

M. H. FARAG

Abstract: In this paper, we are considered with the optimal control of a Schrodinger equation. Based on the
formulation for the variation of the cost functional, a gradient-type optimization technique utilizing the finite
difference method is then developed to solve the constrained optimization problem. Finally, a numerical example
is given and the results show that the method of solution is robust.

Keywords: Optimal control, Schrodinger equation, Existence and uniqueness theory, Gradient method.

AMS subject classification: 49420, 49M29, 49M30, 49K20

1. Introduction

Optimal control of systems governed by partial differential equations is an application-driven are of mathematics
involving the formulation and solution of minimization problems [1,3]. In this paper, we are considered with the
optimal control of a Schrodinger equation. Based on the formulation for the variation of the cost functional, a
gradient-type optimization technique utilizing the finite difference method is then developed to solve the
constrained optimization problem. Finally, a numerical example is given and the results show that the method of
solution is robust.

2. Problem Formulation

We consider the functional on the form
T 2 T 2
O Jw=ay [ |yO1)—1fo®) dt +a; [ |ydt)-fi)]" dt
0 0

which is to minimized under the conditions

) ié’_y + By ﬁ —-uy = f(xt), (x,t)e Q=(01)x (0,T)
ot ox?

(3) y(x,0) =0, x € (0,])

o0y(@,t)  Jdy(,t)
0 X 0 X

4) 0, te(0,T)

over the class

U=u:u(x,t) e Wg’l (), ap<u(x,t) <oy,

ug|<ap,V(x,0)eQ
where 0k =0,k=02, oy + 0p #0, LT, By >0 gre given numbers
and fo (1), f1 (1) EW; (0,T),p(x)e W; (0,1) | are given functions.

Definition 1.

The problem of finding the function y(x,t) e vi*!(@) from condition (2)-(4) at given U< U s called the reduced
problem.
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Definition 2.
A funcion yx.pev}l(@) is said to be a solution of the problem (2)-(4), if for all

1,1
n=n(x,t) € Wy () the equation

iy 9n
(5)g£[ iy =

0y 0nm
9% 9 x
— 1 —
= Jf(x,t) n dx dt + i.[ ¢ n(x,0) dx
Q 0

—uyH]dx dt

isvalidand n(x,T)= 0, but 1 isthe adjointof M
Proposition 1

0,1 1
Let f(x,t) € Wy () ang e, 1) € Wy (0,1) Then the problem (2)-(4) has a unique solution and

satisfies the following estimate

(6) ||y ”2\/21’0((2) < C [e ||2W21 0.1y * ||t sz o (0,1y ] is valid and
C1 >0 isdosnotdependon @ and f

Proposition 2

2 0,1
Let ¢(x,t) e W5 (0,1) . Then the solution of the reduced problem (2)-(4) y(x,t) € Vz (Q)
2.1
belongs to the space Wz (€2) and satisfies the following estimate
2 2 2 2
< f : -

(7) ”y” W2 (Q) + ||Yt ” L,(0,1) c, [“‘P ”W22 0.1 + ” ” w0 (Q)] is valid and
v t€[0,T], C2 >0 is dos not dependon ® and f

Proposition 3
Let all the conditions Proposition 2 be valid. Then the optimal control problem (1)-(4) has at least one solution.

3. Variation of the Cost Functional

3.1 The Adjoint Problem

Results [4] imply that the function O=D(x,t,u) isasolutionin L2 (£2) ofthe adjoint problem

2
® 1220 B, Py -0, (x,t)e Q=(01)x (0,T)
ot o x2
® (x, T)y =0, x € (0,1)
) S22 0,06 (0] te (0,T)
X BO

0 d(,t) 20
5X BO

[y(Lt)-f; () ], t e (0,T)
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where ¥(X,t) is the solution of (1)-(4) correspondingto U € U,

Definition 3.

Foreach u € U | afunction ®(x,t;u) is a solution of the adjoint problem (8)-(9) belonging to the control U
iff

() @(x,t;u)e Ly (Q) ,

(1) The integral identity

kN 0% 0, —
(10 ) g{q)[l@t + BO—axz u np]dx dt
T _
= -20; | [y@,t)=f; (t) Inp(l,t) dt
0
T —
+2ag | [y(0,t)="fg (t) ] ny(0,t) dt
0

2,1
isvalid V M1 € W57 () my (x,0) =(n1)x Ix=0 = (M1 )x Ix=1 =0.
On the basis of the above assumptions and the results [5], we have the following proposition:

Proposition 4.
The adjoint problem (8)-(9) has a unique solution from L2 (£2) and he following estimate

(1) e ”iz(Q)S Cs[ I'y + Tyl where
2 2
N=ly©o-fo@| , .h=[ywoy-f o
W2 (0,T) W2 (0,T)

is valid and c5 is a certain constant.

3.2 The Gradient Formulae of Cost Functional
The sufficient differentiability conditions of the functional (5) and its gradient formulae will be given as follows:

Theorem 1.
Let the above assumptions be satisfied. Then J(u) is Gato differentiable, and its gradient satisfies

(12) 8J(w)=-[Re(y®)o dxdt, V oe Wol ().
Q
Proof :

0,1
Suppose  that uelU and du e Wy () such  that u+o6u e Uand denoting
Oy (x,t) =y (X, t,u+du)—y(X,t;u). Then 3y (x,t;3u) is the solution of the boundary value problem:
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13 i88_y + By @ —(u+du) dy = y(x,t) ou, (x,t)e Q,
ot 0x2
18 sye0=0, xe(), LG _ OYEY o g
0X 0X

and the solution of the above boundary value problem satisfies the following estimation

as) Jlsy | <Cyflouy Py o
2

w0 Q) (Q)

where C4 is a constant and independent of du .

From (15) and using the theorem of imbedding [6], we have

(16) [ 3y(0,1) ||L2 on |3y ||L2 o1 =Cs |3 y(x,0) W @

where C5 is a constant and independent of o u.

The increment of the functional J(u) can be expressed as:
(17) dJ=J(u+6u) - J(u)
T _
=2ay Re | [y(LO-fi(t)]13y(lt) dt
0

T —
+2ag Re [ [y(0,t)—fp(t)]3y(0,t) dt
0

2 2
+ag ||8y(1,t)||L2 (0.1) ¥ 2 %0 | 8y(0,t)||L2 (0.T)

If we take complex adjoint for (10), (13), we have

. 2
(18) [cp[iﬂ+ BOa Ly o] dx dt
Q

0t o x?2
T — —
=-20a; [ [y(L,t)-f1r (t) Ing(lt) dt
0
T — —
+2ag [ [y(0,)=Ffg ()] ny(0,t) dt
0
0%y 823y — ~
(19) _"[1?+ By . — (u+0u) dy | ndx dt=

Q
=I y(x,t)oun dx dt,
Q
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Subtracting (13) from (19), (10) from (18) and in the obtained relation we put ®,0y insteadof M, N1
then we have

T -
(20) 2 a1 Re | [y(I,t)—1f1(t) ]18y(l,t) dt
0

T —
+2ag Re | [y(0,t)—fg(t)]1dy(0,t) dt
0

[6u @ §+8uy a]dx dt

[Sudy @ + du ®dy ]dx dt

2
=—Re jyaéiu dx dt —Re ijESu dx dt.
Q Q

By substituting the last relation in (17), we have

(21) 8J=—Re [y DSy dudxdt —Re [5y ® du dx dt.
0 0

2 2

+ 0 ||esy(o,t)||L2 ot |3y 0) ||L2 0.T)
Suppose that
(22)  Ry=dqg |5y, IIiz(o,T) + a1 |8yt ”iz(O,T)

(23) Rp=—Re jéyaéu dx dt.
Q
It is clear that,

24 |Ry|< ap |8y (0,0 ”iz(O,T) +ap 8y ”iZ(O,T)'

From the formulae of R 2 itis estimated as

@9 [Raol<Csysul o
Then

26)  |Ry|+[Ra|=o (|5 u] ).

Wl (@)

By substituting (26) in (21), we obtain

27) J(u+60d6u)—-J(u)= - .[Re(ya) (0 w)dxdt + O (0).
Q

Hence, in light of the variation functional, we have

(28) 8J(u,w) = lim Ju+6 u)—J(u)
00 0

=— IRe(ya) o dxd
Q
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and this proves the differentiability of the functional and gradient formulae of the function J(u) . This completes
the proof of the theorem.
Using Tikhinov method [7], we define the following functional

1 T
(29) Tm(u) = J(W+a™ | [Ju(x,0-o(x, 0> dx dt.
0 0

and (D(X,t) € L2 (Q)

4. Discrete Problem

We consider the set of node values {Xj ,tk}, Xj=x0+ Jh,j=0M

— | T
ty=to+ k,k=ON, M=E ) N=; and the following notations [8]:

k k k k
(o) (yFp - Ly ST )
y_] X h ’ y] X = h >

k k-1 k k k

. ko YT ko Vi T 2tV
O e T :

After applying the numerical integration formula [8],we have the discertisation of the optimal control problem (1)-
(5) as follows: Let it is required to minimize the functional

N
(32) In(uh=1 Y {aglys —fo1* — o[y — 517
k=0

N M-1 2
m k_ k Wk - k[© 1] k_ k

‘2
k=1 j=1

‘2

}

on the control set

[u] :[u]:(ul-(), ag < ul.( <o0;,]=0,M,k=0,N,
M J J
Uy =

(u?)t‘ <oy ,j=O0M, k=2,N

under the conditions

c ook k k k k -
(33) 1(yj)z+ By (yj );X -u.y. =1 ,j=LM-1k=IN

J 7] J
0 _ .
(34) YJ _07 J_()’M ’
2B _ _
(35) =0 (yg)x= Ty ~il(ug)y —ug yg l.k=LN
2B _ _
(36) = == (y{g)x = fyg ~i [(upp)g —upy vy Lk=LN

Now, the discrete gradient formulae will be given as follows:
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Theorem 2

The functional Jm(u) is differentiable, and its gradient satisfies

37) (' ((udf = -Re (y§ @)+ 2a™ (uf - 0k)

b

— k
where j= 0,M -1,k =1,N and (Dj is the solution of discrete adjoint problem:

(39) i((D?)E+ By (@?);X —uﬂ.( cpﬁf = 0,j=L,M—1,k=L,N—1

(39) c1>§.‘I -0, j=0,M ,
Kk 200 . k o h ok okx .ok B
(40 ((DJ )x +B—O [yO _f() 1= B_O[ 0 (D() —1 ((D() )t],k—l,N—l

2 h . —
@) (@) + 20 [yy iy J= =y @ i (@) k=LN-]
0 0

5. Solution of Control Problem

5.1 The Projection Gradient Method

Here we describe the projection gradient method [9] for the solution of the optimal control problem such as:

construct asequence Un-+1 m by setting

(42) [u]lp+1m = PUI\I\/II {[u]nm - Vn (Iin [u]lnm ))}

—k
P. m (u M )
where ~ U (u) is the projectonthe set U N . Inthefirstwe define (U j )nm  in the form

lPl og < le < g

(43) (WS)niim = oo ¥y < ag
a1 \Pz > 0

where

(44) ¥ =[ullam = va (Im (Culem )

(45) ¥p =[uflam + va (In (ulwm )

wd j=0M , k = LN ,n=0,1,.. , m=0,1, ..

Using the above sequence we construct the project in the form

(46)  (Wniim = (W Dnaim
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@0 @lS ) < @2

(47) (W§)nsim =1 0 (W )am < O
k

©2 (uj)nm > 0

where

_ Tk 1 k
Op = (Uj)p+im + Vo (Im [u]nm))j

—k-1 —k-1
O = -t o+ Uj Jpgim » O = T o+ (U] Intim

i=00M , k = 2,N ,n=0,1,.. , m=0,1, ..

5.2 Numerical Algorithm
With the gradient obtained, the following gradient type algorithm can then be developed for the optimal value of

U* hased on the projection gradient method (PGM ) which described in the above section.
The outlined of the algorithm for solving control problem are as follows:

n
Step 1: Choose an initial control 11( ) eU,n=0

£ 17 (u(™)=0, u™ is the solution of the problem.
Step 2 : At each iteration 7 do

Solve the state problem, then find y (., u (™) ).

1
Solve the adjoint problem for (1)-(3), then find @ (., u(n)). Find optimal control u£n+ ) using PGM.

End do.

n+l1
Step 3: Test the optimality of uf )

(n+1

If v ) is optimum, stop the process.

Otherwise, go to Step 4.

(n+) _ ()

Step4 Set U , =10+ 1 andgoto Step 2.

6. Numerical Results

Designed algorithm is implemented as a FORTRAN routine [10]. Numerical experiment is carried out to check its
performance. The initial data of the problem (1)-(5) are taken as follows:

ayg =ap =ap =1=T=1,¢=05E-03
fo=it, fi=i(1+t), e =ix, u®=10

o0 =1+ XTH RGO =—1—i (x+1) (2 +t+1)

The number of division of the intervals was taken as N=M=20 . The computed control values of u§3 ,j=0N

the values of relative error are shown in Tables 1,2 and the 3D plots of the optimal control and initial values are
presented in Figures 1,2. The  optimal value of the cost functional is
Jsx=infycy J(u) = J(ux ) = 0.48526E—03.
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13 .
The computed control values of Y j j=0,N

0.15592E+01 0.15950E+01 0.16301E+01 0.16641E+01
0.17221E+01 0.17464E+01 0.17714E+01 0.18021E+01
0.18332E+01 0.18602E+01 0.19112E+01 0.19830E+01
0.20679E+01 0.21474E+01 0.22155E+01 0.22837E+01
0.23625E+01 0.24368E+01 0.24078E+01 0.24324E+01
0.24718E+01
_ 13 .
The values of relative error of U i j=0N
0.025528 0.004683 0.012478 0.02563
0.050038 0.030459 0.048194 0.046236
0.041988 0.032024 0.033075 0.042328
0.055069 0.061758 0.060028 0.056052
0.054668 0.049211 0.000924 0.028029
0.049297

Fig. 1. Optimal control

Ux(X,t)

Fig. 2. Initial control  UQ(X,t)
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VIRTUAL INSTRUMENTS - FUNCTIONAL MODEL, ORGANIZATION AND
PROGRAMMING ARCHITECTURE

G.S.Georgiev, G.T.Georgiev, S.L.Stefanova

Abstract: This paper presents functional model, organization, programming architecture and an implementation
of Virtual Instruments as an essential part of educational laboratory tools. The Virtual Instruments are designed in
event- driven programming environment and are capable of performing instrumental functions in local or remote
level. The possibility of realization of real time operations from signal information point of view is discussed.

Keywords: Local Virtual Instrument, Remote Virtual Instrument, Events, Messages, DAQ System, DLL, Sockets,
Java RMI

Introduction

Modern measurement systems for data acquisition and processing in engineering and research combine three
basic functions:

- DATA ACQUISITION. Usually this comprises a number of measured quantities, characterising the behaviour
of the object of measurement; they are sampled simultaneously or sequentially, in most cases multiplexing the
measured signals through several analogue channels (8, 16, 32 or more) for further conversion by a common
analogue to digital converter. This function is implemented in hardware by DAQ-systems (DATA
ACQUISITION SYSTEMS);

- DATA ANALYSIS by means of algorithms for processing the results from multiple, aggregate or combined
measurements and specific procedures for measurement and calculation which eliminate systematic errors,
depending on the measured quantity and the environment within which it is monitored. Usually this function
requires performing a large amount of computational and logical operations for reducing the initial
indetermination of the quantity under measurement by comparing it with what is called best value and interval
of residual indetermination - standard deviation;

- DATA PRESENTATION. Most often this comprises visual relations among measured data in graphical or
table form. Their suitable visualisation has a certain (often decisive) impact on the quality of the carried out
measurement process. Usually when conducting engineering or scientific research one has to "experiment"
with scaling of graphs, approximation of the processed signals and visualisation of the functional relations.

The implementation of general informational and specific measurement procedures determine the efficiency of
the means for carrying out a measurement process and the opportunity for achieving its goals. Virtual instruments
[1], as a combination of (quick) hardware and (flexible) software can be part of a well defined teaching
hierarchical structure for:

« generation of asynchronous data streams for physical phenomena and properties in the object of
measurement;

« classification, discovering of interrelations among them and merging them into a common data base;

« processing of the merged data in order to represent it in accordance with the objectives of the knowledge
extraction process and to allow for interaction with the consumer of knowledge.

Efficient accomplishment of these functions can be carried out by building the measuring instruments into a
suitable computer environment. In such a structure, which is new in a qualitative aspect, the computer
environment controls the conversion process for efficient accomplishment of analysis and visualisation.

This paper aims to discuss organization of and approaches for implementing virtual instruments for educational
purposes. The presented approaches are generic enough to be used in other areas, too.
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Generic organization and functional model

The nature of a measurement process is consistent with generation of messages within the measuring
environment, caused by events, reflecting changes in the object of measurement [4]. This makes it natural for the
measurement process to be embedded in event-driven software environments, such as Windows, where
influences upon the computer environment are caused by events through generation of messages. They can be
caused by the user via his/her interactions with graphical elements of the user interface by means of keyboard or
mouse. The interactions between events coming from the measurement environment and the operator, by means
of messages raised by them, make them "equal in rights" thus making the operator an active participant in the
measurement process (Fig. 1).

Y T T T Generation of mezzages -
Generation of meszages fram the Operator -

fram the Measurement environment

Cnmputer Environment

Messurement
enviranmenit

Ewernt-driven
sottware
environment

Measurement environment Control

flnn!psu: HO, Digutal IO, Counteri Tirrer HO)

DATA ACOUISTTTON | DATA ANALYZIS DATA PRESENTATION
|

Yirtual Instrument

L - - . S

Fig. 1. Functional Model of the Virtual Instrument

The hardware resources of the virtual instrument are defined by the signals for interaction between the DAQ-
system and the object of measurement. They can be divided into the following categories: analogue inputs;
analogue outputs; digital inputs; digital outputs; timer/counter inputs/outputs.

One essential advantage of virtual instruments is the generalization of their structure by means of a common
model for representing the signals. Since the environment, processing the signals as defined by the computer
which manages events interaction, is discrete, the relation between the analogue input and output signals and the
model for their discrete representation is of decisive importance.

Hefar)
pit)

X

Discretizationd | 200 | |, o, |00 | Digital/#nalog e
Coding Proces: hadulation ;;':;;'1 ¥ T

Ip[ﬂ

Fig. 2. Generic diagram for processing of a continuous signal in a Virtual
Instrument

The continuous signal is converted into discrete form, processed in the latter and then, if necessary, converted
back to a continuous signal (Fig. 2). In this case the processing of the discrete signal can be done by a general
purpose computer, varying the signal processing algorithms while maintaining the general technical structure [2].
Under certain conditions the heterogeneous combination of continuous with discrete signals can be equivalent to
a common continuous, time invariant system with frequency response H( @ ), despite the non-time invariants of
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the pulse modulator [3]. Clarifying the conditions for equivalence is of a crucial importance for correct from an
informational point of view carrying out of the measurement process in virtual measurement systems. Modulating

the analogue signal x.(t) with a pulse train p(t) with sample period T and sample rate @, T =27/ w,, is the
most frequently used conversion method:

x,(0) = x.(Op(t), pt)=3 6(t~nT) ()

The signal x,(t) is a pulse sequence with pulse amplitudes, equaling the samples from x.(t), in moments displaced
by T from each other, and frequency equivalent, determined by the convolution of x (») and P(w):

X, (@) =$[XC (@ P@))=— S X, (0 ko) 2

Consequently, X _(w) is a periodic function of frequency and accounts for displaced copies of X (@), scaled
by 1/T. Restoring the original signal with a limited spectrum @ , is only possible if displaced copies don't overlap,
ie. w, >22w,, . Under this condition, the relation between the frequency spectrum X (@) and the signal
x,(2)is:

+wy,

r (0= [X(@k"do ®)

—Oy

Decomposing X . (@) into a Fourier transformation, the following holds true:

1 & no T jet—") = 0 SinO f—n
x, (1) = Zxc( ) J' e 2 d oy = zxc( ) 2, ) (4)
47pr n=—oo 2fM 24fy N=—00 2fM 27prt —nrw

Equation (4) shows that the analogue signal, defined by samples with frequency £, can be restored by passing
the spectrum of the discrete signal through an ideal low-pass filter with cutting frequency «_ and adhering to the
more generic limiting conditions:

Wy <0, <0, —0,,0,>20, (5)

Failing to observe (5) leads to low-level noise from overlapping of displaced copies' spectrums, also known as
aliasing noise. This is why incorrect choice of sample frequency leads to unavoidable degradation of the restored
signal. Fighting aliasing noise should be carried out by precursory limitation of the informative signal's spectrum.
For finite in time signals this inevitably leads to the advent of error, which must carefully be considered in
preliminary analysis and accounted for in the total balance of errors.

Real-time measurement and preserving of the full information of signals across conversions can be achieved
through implementation of local virtual instruments by combining hardware with suitable parameters in the
technical part of the measurement system and well considered organization of algorithmical and software
resources. In implementing remote virtual instruments, the possibilities for scaling of time are sharply reduced by
the time it takes to carry out the routed Internet access, and consequently reduced are the possibilities for
carrying out experiments in real-time for most processes under investigation. This is the reason why precursory
processing of initially measured data is needed in "immediate proximity" to the object of measurement and
integrated forms of estimations should be sent to the client, which, due to generalization, have lost some of the
information contained in the measured signals, but have a considerably slower rate of change. They however can
be transmitted with suitable for the Internet medium informational frequencies. It is desirable that remote
experiments in remotely accessed labs be described by such integrated ratings, so that the trainee, instead of
being a passive observer and recorder can turn to a participant in an interactive monitoring, requiring his or her
active share in the experiment, consequently better achieving educational goals.



i.TECH - 2003 29

Software implementation

One possible architecture of a virtual instrument is presented on Fig.3.

The system is expected to run under Windows, due to the well documented methods for accessing the hardware

in this operating system. Windows imposes the need for a specific module, kernel mode driver, which is the only

module that can access hardware directly, e.g. read from / write to IO ports, react to interrupt requests, etc. In this

case it incorporates a number of functions, which are used to read data from ADCs, set values for DACs, start

timers, etc. The DLL is in fact a wrapper, which makes the functions, implemented by the kernel mode driver

available for use by applications. Additionally, as illustrated on Fig. 3, the DLL can also provide:

« aserver socket, implementing the server side of a socket based client-server protocol;

« function(s) that can be called via Java RMI;

« Windows-specific synchronization mechanisms for eliminating conflicts if more than one application tries to
access the hardware in any one moment.

The former two allow for remote access to the instrument, while the latter allows multiuser access.

Remate I
Cliert Interface |7

o

)

] b

@

A
El/

Ty
Femote level

inclowes Sockets|

Dizpls |
—| Appt —)lModuIe‘l G
Keyboardk “Pindaws AP | preinhain

DefindProc *—-(-lruﬂoduleN Proceldhaoduled

L Applhess Apphiess

T :

Level el
]
B

Local %1
Cliert Interface

: LLL =
Messages (| | | 1
Swtem "
Lowal 4|Kemel Modegrlver WHD Ii

Cordroller |

| DAG |

Fig. 3 Software architecture of a virtual instrument

This architecture is based on the event-driven paradigm used by Windows and other graphical user interface
systems. The system reacts to events by forming messages, which are then placed in affected applications'
message queues. These messages are dispatched by a system call, finally reaching a window function -
WndProc on Fig. 3. Control is then passed to specific code, processing any message of interest. As mentioned
above, events can enter the system as a result of user interaction (from the keyboard, mouse, etc.). The same
message-based approach can be used for asynchronous data exchange with the hardware. This allows a remote
user to get integrated forms of estimations, discussed in the previous section. If the hardware allows it, the user
can request a series of samples to be taken at a given rate. This request is processed in its entirety locally, even
strictly at the hardware level. When the required number of samples have been collected, the hardware generates
an interrupt request. This is detected by the kernel mode driver, which sends a specific message to the Windows
kernel. This message is then dispatched to any application, which cares to process it. Thus the application
receives the whole set of samples, taken in real time, and can visualize them locally, or send them to a remote
user via RMI or sockets.

Another important feature of this architecture is that all requests for hardware access, whether local or remote,
rely on one module, the DLL, for fullfiment of these requests. This makes it very easy to implement
synchronization, using standard Windows synchronization objects, such as critical sections or semaphores.
Furthermore, if the hardware allows it, the different devices within it (such as DACs, ADCs, etc.) can be
virtualised seperately and allow concurrent access of more than one user to different devices. The only



30 i.TECH - 2003

requirement to the hardware for achieving such functionality is that it generate IRQ for each individual device and
have means to identify which device caused it.

Realization and conclusion

Using the above discussed technology a local test Virtual instrument (fig.4a) and a Remote Virtual instrument for
analysis of input/output characteristics of Instrumentation amplifiers (fig 4b) were developed.
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Fig. 4. Virtual instruments as tools of a Remote Virtual Lab

They are implemented as powerful tools in the structure of a Remote Virtual Lab [5]. The authors consider such
an approach to organization of the teaching process a possibility to make it more intensive, overcoming some
constrains of traditional teaching process concerning time and space limits in practical subjects such as
Electronics and Electrical Measurement in which practical experiments can not be replaced by software
simulators.
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WEB-BASED SIMULTANEOUS EQUATION SOLVER!
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Abstract: In this paper we present methods, theoretical basis of algorithms, and computer tools, which we have
used for constructing our Web-based equation solver.
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Introduction

Many industrial and optimization tasks lead to the problem of finding all roots of (1) or arbitrary their part. One of
branches for solving polynomial equations is parallel methods for simultaneous determination of all roots. With
our solver automatically we can search simultaneously all or only one part of all roots of (1) (real, complex, lying
in given area).

Iteration methods

Let us consider algebraic polynomial

A4, (x) =x"+ax"" +a,x"+.+a, = 0

= (((x +a,)x+ az)x+...+aH)x +a,.

The approximations of the k th iteration to zeroes x,,x,,...,x,, of (1) are denoted by x!*!, x[* ... x!*]

their multiplicities by

and

w
a,0,,...,0, (IS o <n—-w+l,i= l,w,Zai = nj .

i=1
Classical methods for individual searching of multiple roots of (1) can be written in this general way
i=Lw, k=012,....
Other approach is given by methods for simultaneous extraction of all multiple roots and we can write them as

[e+1] _ [ [4] (k] .[K] [k]
X=X —F(x1 0 T SRS SR 2 1 o AU » A D7 SO ),

k+1 k k
x = ]—F(x[ La,a,,a,,..,a ),

(2)

>"n

_ (3)
i=lw, k=0,12,....

Methods (3) are steadier and also they have a larger domain of convergence with comparison with methods (2).
This is the main reason because these methods are object of detailed investigations in last twenty years.

For natural reasons we want to find simultaneously only one part of all roots of (1). Namely, we want to find
simultaneously p(sw) different roots with multiplicities a7,02,..,00

(a] +ay+.ta,=n—mn-m—-p+lza;21lj =ﬁ) In our Web-based equation solver we use [lliev,
Kyurkchiev, 2002a, 2002b, 2003], [Kyurkchiev, lliev, 2002] type methods, which in common can be written as

' This work has been supported by NIMP, University of Plovdiv under contract No MU-1.
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(k1] LK] (k] L [K] [k]
X=X F(x1 3 X5 s O, Q.. ap,al,az,...,an),

i=Lp, k=012,....

Theoretical basis of our methods

Polynomial (1) can be presented in this way
An(x) = Qlkm (X)Zn('x) ! (5)

where O, (x) is polynomial, whose zeroes we seek and Tm(x) is polynomial, whose zeroes we ignore.
Respectively

O ()=x""+bx""" +b,x"" 4. . 4+b X" +.. +b

n—m
m

T(x) = x"+cx"" +e,x" 2+ 4e, x" P+ 4,

Between the coefficients of polynomial (1) and the coefficients of polynomials (5) there exist the following
relations

a, =c, +b
a,=c,+b,+cb,

a,=c,+b,+cb,_ +c,b_,+...+c,_ b

a,=c,+b +cb, ,+c,b ,+..+c, b
a,, =cb, ,+cb, ,+..+c b +b

m

an = cmbn—m
We want to find simultaneously p(s w) different roots with multiplicities
a0y, A, (al to, +.ta,=n—-mn-m—-p+lza; 21,j =Ey)

and we set

P
k
n m (x) = H( )
Jj=1
=x"" 4 p e Pl b L B (6)
Tnlzk](x)= x" 4l xm g +...+c£7k]xm_p +o.+ch,

From (6) it follows
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Combinative algorithms can be used for finding coefficients 5!, b11,...,p* .

We define ¢!), j =1,m using formulae
G [k]
¢ =a,—b

[k] _ [k] [k1)7,[k] _ [k] [k1g,[k]
¢ =a,—b _(al_bl )bl =a,—b," —¢;"b

m—

[k] g lk] [k1y _ [£] [k]p[k]
b, LBy =a, =Bl =D M

1
(k] _
¢, =F(a,a,,..,a o e
Jj=1

m?>

For simultaneous searching of roots of O, , (x) from (5) we give the following iteration algorithm

[£]
NI BN aiAn(xi )
. —_— . b
A 3 e ) )
% %
n\"vi n\ Vi ey -x,‘[ ] _x[ 1 Tik](xi[k])

i=lp, k=012,....

When m=n—-1 and o, =, =...= a, =1 method (7) coincides with the classical Obreshkoffs method
[Obreshkoff, 1963] for individual searching of one simple zero and if p = w (7) is method for finding all roots of
(1).

def
Theorem. Let d — min

i#j

X, — xj‘ ,¢>0and 1>g >0 be real numbers such that

d>2c,
202[(n—m—ai)/(d—20)2 +(gP2 +yPl)Gl_2]<ai, i=1Lp,

where P, P,,G;,g and y are appropriate positive constants. If initial approximations x{*’, x}"1, ..., x["! to the

real roots of (1) satisfy inequalities ‘xl.“” - xi‘ <cq,i=1,p thenforevery k € N the inequalities

‘xi[k] - xi‘ < cqsk i=Lp
are satisfied.
From this theorem [lliev, Kyurkchiev, 2003] it follows that iteration method (7) holds cubic convergence.

Localization technique for automatic determination of multiplicity of the roots and their initial
approximations

For applying in practice in Obreshkoff's monograph [Obreshkoff, 1963] is given that Fujiwara prove that the circle

lp
a, ,/ an‘ in the complex plane contains all zeroes of polynomial

with centre origin and radius R =2 max
<p<n
(1).

We will use presentation
A,(x)=(x—x)x-x,)..(x=x,)= pp,...p,e" " ...e",

where p, are modulo of complex numbers x —x ,, p=1,n and @,, p = 1,n are their arguments.

After one pass of contour with appropriate step in counter-clockwise direction every arguments of the roots in
domain will be changed with 277 and every arguments out of contour will not be changed. Using Cauchy

approach [Obreshkoff, 1963] if the argument change of z = An(x), where x with appropriate step in counter-
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clockwise direction are different points from passed contour, is 275, s e[l,n], it follows that in explored
domain there are exactly s roots.

After first pass of localization of the roots with presented here algorithm in different domains we explore these
domains, which have more than one root. For every such area arises the question whether or not in it there are
localized one or several roots, which are sufficiently close. Confirmation or rejection of found multiplicity in "near"
neighborhood could be made with Schréder’'s method [Schréder, 1870]. It will have quadratic convergence only
when the multiplicity of the root is exact. Exactly we have in mind & discernible roots (zeroes). If the roots are not
multiple we will repeat Cauchy algorithm procedure. This is because we need fine localization of roots only in
these areas, which contain more than one different roots.

Program description

The main modules are realized on Pascal program language [Krushkov, lliev, 2002], using Delphi 5 environment.
We realized specialized program units for complex numbers, multiple precision, input polynomial analyzer,
specialized methods for finding a part of all roots [lliev, Kyurkchiev, 2002a, 2002b, 2003], [Kyurkchiev, lliev,
2002]. Also we have used dynamic structures for the economy of memory and for faster program code
optimization. For Web-based input-output form interface for users is developed.

Conclusion

With this equation solver we try to give practical cover of theoretical improvements from classic, advanced
techniques and iteration algorithms from last several years. It can be used simultaneously from many users with
Internet connection without influence of distance.
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OBYYEHUE B3POCIIbIX HA PbIHKE MPO®ECCUOHANBHbLIX 3HAHWUN

Kr. Ivanova, N. lvanova, A. Danilov, |. Mitov, Kr. Markov

Pestome: B amoli cmambe paccMampuearmcsl 80npoChl, Cesi3aHHble C NPOHECCUOHANbHbIM OByYeHUEM
83POCIbIX 8 YCII08USIX PA3BUMUS PbiHKa 3HaHUL 8 UHGOPMAULOHHOM obLyecmee.

BBegeHue

OBOMIOUMA MHPPACTPYKTYp 00Y4YeHMst Npu Nepexode OT WHAYCTPUANbHOM K MHGOPMALMOHHOM OpraHu3aLmm
obulectBa, HEM30EXHO NPUBOAMT K NEpPexody OT e4UHOM W LieHTPanM30BaHHOMO 06y4YeHMs K MHOroobpasHomy
pacnpegeneHHomy, KoTopoe obecneymBaeT 1 NOLLEPKMBAET HENPEPbIBHOE CaMOPa3BUTUE CeLMarnmicToB.

Mcnonb3oBaHMe COBPEMEHHBIX MH(OPMALMOHHBIX TEXHONOMMIA B MH(PACTPYKTypax 0bY4YeHUst AOMKHO
obecneunTb kaxaomy obyyaeMomy BO3MOXHOCTb HEMPEPLIBHOTO CaMOPa3BUTHS, MUHUMU3MPYS BPEMEHHbIE U
(hvHaHCOBble pacxodbl Ha 00pa3oBaHMe CMELMannCTOB, HE3aBUCUMO OT €ro MECTOHaXOXAEHWS Wu
MECTOXMUTeNbCTBa. Takum 06pa3oM, UCNoMnb3oBaHNe COBPEMEHHBIX MHOPMALMOHHbBIX TEXHOMOMUA B 06Y4YeHN
CNocoBCTBYET MHTErPALIMN YHEOHBIX 3aBeAEHNI B eauHyt0 rmobanbHyo 06pa3oBaTeNbHYH CeTb.

B nH(opmaLMoHHOM 00LiecTBe peanbHble 3HaHWUS M YMEHUS Creuuanicta, a Takke ero CrnocoBHOCTU K
HenpepbIBHOMY 0BYYEHNI0 1 Pa3BUTII0 SBNSIKOTCS GA3MCOM €ro KOHKYPEHTOCNOCOBHOCTH.

He3aB1cMMO OT YpOBHSI, Ha KOTOPOM NPOBOANTCS 06y4EHNE U camoobyyeHne, MHPOPMALMOHHBIE TEXHOMOMK,
“cnonb3yemble ANst MOAAEPXKKNA NMPOLECCOB MOMYYEHWS] HOBbIX 3HAHWA M YMEHUI, SBMSAKOTCS HEOTbEMIEMON
OCHOBOW pa3BUTUSI NPOdheCCHOHATBHBIX 3HaHWIA B MHCOPMALMOHHOM 06LLEeCTBE.

Pa3BuTUe pbiHKA 3HAHUIA HEMOCPEACTBEHHO CBSI3AHO C NPO(ECCMOHANbHOM MOATOTOBKOA YYACTHUKOB 3TOTO
PblHKA 1 (DOPMMPOBAHMEM BbICOKOKAYECTBEHHOMO WMHAOPMALMOHHOMO M PbIHOYHOTO B3aMMOAEWCTBUS MeXay
HUMW. PelleHne 3Tol 3ajaun HEBO3MOXHO Oe3 KccriefoBaHus, MpoTeKalwyx B paMkax obpasoBaTenbHbIX
MPOLIECCOB.

MHbopMaumoHHbIN B3rnaa Ha obpa3oBaTtenibHble npouecchl

CoBpeMeHHbI 3Tan pasBUTUS YEnoBEYeCTBA XapaKTEpU3yeTCs LUMPOKUM BHEAPEHUEM W UCMOMb30BAHWEM
CETEBbLIX MHDOPMALIMOHHBIX TEXHOMOMMI BO BCEX Cdepax AesTenbHOCTM obLiecTBa. JTOT 3Tan MOXHO Ha3BaTb
Havyanom rnobanbHoW MHbopmaTh3aumu YenosevectBa. MmeHHO 3To obycnosnvBaeT HEOBXOAMMOCTb
paccMOTPeHMst 06pa3oBaTeNbHBIX MPOLECCOB € MHADOPMALMOHHON TOUKN 3PEHNS.

B ocHoBHOM o6paaoBaHme OEenNTbCA Ha TP NPUHLUMNNAIbHO pasHbIX NEpUoabl.

Mepebiii nepuod cBs3aH C O3HAKOMIEHWEM 0OY4YAEMOro C OCHOBHbIMW MH(POPMALMOHHBIMU CTPYKTYpamu,
KOTOpble B [aHHbli MOMEHT MCMOMb3ylTcs B O6LecTBEe. OTO XOPOLIO W3BECTHbI HaM nepuod obluero
o6pasoBaHns. OBbIY4HO OH HaYMHAETCS C POXOEHMEM W MpednonaraeTcs, yTo Ans GomblMHCTBA NoAEH B
OCHOBHOM 3aBepLUaETCs C OKOHYaHWeM 0by4eHIs B CpeaHeil Lkone.

[MmaBHOM OCOGEHHOCTW MEpBOro nepuopa 3TO MHOroobpasve W MpaKTUYeckask HECBS3AHHOCTb OTAENbHbIX
WH(OpMaLMOHHbIX CTPYKTYp. Kaxaas yyebHas gucumnnmHa kak Oyato msyvaetcs cama no cebe. OtcyTcTByeT
OCHOBHOE CBSI3blBalOLLEE 3BEHO - W3y4YeHWe WHPOPMALMOHHBIX CTPYKTYP C WH(OPMATUBHON TOUKM 3PEHUS.
KoHkpeTuka HauanbHbIX 3HaHMIA B y4e6HbIX Kypcax npsyeT obLLee 1 3HauMMoe MHAOPMALMOHHOE 3HaHWeE.

AkTuBHOCTb 0Oy4aemblx CBOAMTCA K cobnogeHnto rpadmka obyyeHust [eHb 3a [JHEM W BbIMONHEHWS
KpaTKOCPOYHbIX 3aAaHuiA, TpeBYHOLMX AN UX BbINOMHEHUS OT OAHOTO AHS, [0 He Gonee Yem, oaHoM Hegenu. Kak
npaBuno obyyaemMble He MOHMMAKOT 3a4EM OHU U3y4atoT BCE TO, YTO UM NpenoaaeTcs. BaxHo 0TMETUTb, YTO OHM
He B COCTOSHMM obecneumBaTb CBOE pa3BUTWE W OByYeHWE M MOMHOCTLIO 3aBUCAT OT (HUHAHCUPOBAHWS W
NoaaepXKM ceMb 1 0bLLECTBA.

Bmopoli nepuod HanpasreH Ha yriny6neHHoe 13y4eHre onpeneneHHoro Knacca MHPOPMaLMOHHBIX CTPYKTYP C
Lernbl0 PasBUTMSL BbICOKOW MPOGECCUOHaNbHON Ccrieyuanusaymm W npuoOpeTeHnst Y3KoM MpPaKTUYECKOi
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kBanudukaumn. B 0CHOBHOM nuampytoLLas ponb Ans SOCTMXKEHUS NPUHALNEXMT BbICLUMM Y4ebHbIM 3aBeaeHus.
BTopoit nepnop 00bIMHO 3aHUMAET OT TPEX 0 CEMM NET.

'MaBHOM 0COBEHHOCTM 3TOrO Neproaa - 0aHo0bpasne u nNpakTyeckas CBA3HOCTb OTAENMbHBIX MHPOPMALMOHHbIX
CTPYKTYp. Y4yebHble ANCUMNIMHBI U3yyatoTcs camu no cebe, HO MeeTCs CTPYKTYpPHas CBA3HOCTb W NPaKTUYeCcKoe
eauHcTo. OfHaKko, W 30ecCb OTCYTCTBYET OCHOBHOE CBSA3bIBAIOLLEE 3BEHO - M3yuYeHue WHMDOPMALMOHHBIX
CTPYKTYP C MHOPMATMBHOM TOUKM 3peHusi. YrnybGneHHOCTb 3HaHMA B y4ebHbIX Kypcax He Mo3BONseT
JOCTKEHWS 0BLUErO MHAOPMATUBHOTO 3HAHMS.

AKTUBHOCTb 0By4aeMbIX MEPEXoanT Ha HOBbIA ypoBeHb. ExenHeBHbIA rpadvk obyyeHns nepenneTaercs ¢
BbIMOTHEHWEM OTHOCUTENbHO AONTOCPOYHbIX 3adaHuii, TPeOylowmx AN WX BbLINOMHEHWS OT Hedenu Ao
HECKOJbKMX MecsILEB camocTosTeNbHON paboTon. ObyyaeMble MOHUMAKT 3a4eM OHM M3YYaloT rNiaBHOE 3HaHKE,
KOTOpPOe MM MNpenogaeTcs, HO OTHOCATCS C npeHebpexeHneM K OONbLUMHCTBY COMYTCTBYHOLWMX KYpPCOB,
BKIMKOYEHHBIX B y4ebHyto nporpammy ans obecneveHnst paboTol HEeKOTOpbIX NpenoaasaTeneil. BaxHo 0TMETUTD,
YTO OHWM B COCTOSHWUM 4acTUYHO obecneunTb CBOE pasBUTUE W ODyyeHWe, HO BCE €lle 3aBUCAT OT
(OMHAHCMPOBaHWS 1 NOAAEPKKM CEMbM 1 0DLLECTBA.

Tpemuli nepuod HanpasneH Ha oboralleHne 1 pasBUTE 3HAHWW B KNacce CTPYKTYP, U3YYEHHbIX BO BTOPOM
nepuoae. B 0CHOBHOM JOCTUXEHME 3TOM Lienm ocyllectenseTcs Ha 6ase camoobyyeHns unm obyyeHus Ha 6ase
KPaTKOCPOUHbIX KYpPCOB, LUKOM W NEKLUMOHHbIX MEPONPUATUN ANS MOBbILLEHNS KBanMuKauum u npuobpeteHus
HOBbIX 3HaHWI, CBA3AHHBIX C MPUMEHEHWEM HOPMATMBHBIX [OKYMEHTaX W Pa3BUTHEM TEXHOMOTMYeckon 6asbl.
Bbiclume yyebHble 3aBefeHUst MPETEHAYIOT Ha BEAyLlylo ponb M B 3TOM OOY4YEHWW, HO Kak MpaBuro camu
npenogaeaTeni YHUBEPCUTETOB U APYrUX By30B 3aWHTEPECOBaHbl, 4TOObI KypCbl Gbinv Obl OpraHW30BaHbI
BHELUHMMW opranusauusmu. Mostomy Beaylias ponb UMEKOT NULEH3NMPOBAHHbIE Y4YeDHbIE LIEHTPbI, (OUPMbI 1
WHCTWTYTbI, KOTOPblE OPraHW3ytoT NpoposmkeHHoe oOyyeHne B3pochbiX. TpeTwit nepuod 06bIYHO HauMHaEeTCs
cpasy nocrie OKOHYaHMS! BbICLLEr0 06pa3oBaHs U ANUTCS A0 KOHLA aKTUBHOM XM3HW YenoBeka.

[MaBHOM OCOBEHHOCTbIO 3TOTO Mepuoda SBMAETCS CuNbHas npakTuyeckas OOYCNOBMEHHOCTb OTAENbHbIX
NHOPMALMOHHBIX CTPYKTYP W KOCBEHHAs CBA3HOCTb C MPEXHUMM 3HAHUSMM, NPUOBPETEHHBIX HA PaHHKX 3Tanax
0byyeHus. HoBble 3HaHMS W3yyaTcs camu no cebe W OTCYTCTBYET MpaKTUYECKoe W Kakoe-Hubyab apyroe
eanHCTBO. [OMHOCTBbI0 OTCYTCTBYET OCHOBHOE CBSA3bIBALLEE 3BEHO - M3yYeHWe MH(OPMALMOHHBIX CTPYKTYp C
WH(OPMaTUBHOM TOYKW 3peHnst. OrpaHnYeHHOCTb Lienem B y4ebHbIX Kypcax He Mo3BONsSeT AOCTUKEHMs obLuero
WHEOPMATUBHOTO 3HAHWS. TOMbKO CNOCOBHOCTb Ha camoobyyeHne no3sonseT obyyaeMbiM OXBaTUTb BECh
06beM MHGhopMaLMK, CBA3AHHBIN C KOHKPETHOM NPaKTUYECKON AEATENBHOCTL.

Passutne obyyaembix 0BYCNOBMEHO MX aKTUBHOCTbLIO. EXeOHEBHbIA rpacvk NpaKTUYEcKoW LEeATenbHOCTM M
KOHKYPEHLMA Ha pblHKe Tpyda TpebytoT HenpecTaHHOM CaMOoCTOATEeNbHON paboTon Ans npuobpeTeHns HOBbIX
3HaHuin. OByyaeMble MOMHOCTBbIO MOHMMAIOT 3a4eM U3yvatoT HOBYKD WHOPMALMIO 1 Kak npaBuno TpebyloT ot
npenodaBaTeneil KOHLEHTPALMIO U MakCUMarbHY0 NOMEe3HOCTb KYPCOB. BaXHO OTMETUTL, Y4TO OHM B COCTOSIHUM
NOMHOCTb0 0becneunTb CBOe passuThe U 0ByyeHme, 1 cnabo 3aBNUCAT OT (IMHAHCMPOBAHUS M NOAAEPKKMA CEMbU
1 obuwectea. VIx pa3suTME CBA3AHO C NMPAKTUYECKON AEATENBHOCTLIO B KOHKPETHOW (OMPME UM OpraHusauum, u
cnefoBaTenbHO, UMEHHO 3TW (UPMbl UK OpraHM3aLuu 3auHTEepecoBaHbl B Pa3BUTUM CBOMX KadpoB. TakuM
obpa3som, 0byueHne B3pocrbix 06yCnoBnNMBaeTCs M 0BecneynBaeTCs peanbHoOi NPaKTUYECKoN AESTENbHOCTHH.

O0yu4eHue B3pocnbIX B MHOPMaLMOHHOM obLiecTBe

Cuctema oOpasoBaHMs [OMKHA OTpaxaTtb, nogdepxveatb M obecrneunBaTb COBPEMEHHblE TpeboBaHWs
passuTus obllectea. B uHGopmaUMoHHOM oOLlecTBe HeusbexeH nepexod OT KNacCUMYeckux TEXHOMOrMM
00yyeHns k bonee rmOKUM CETEBbIM AWMCTAHLMOHHBLIM, KOTOPbIE AAKT BO3MOXHOCTb MOMy4aTb Heobxogumble
3HaHWS B HE3aBMCMMOCTW OT MeCTa pacnonoxeHus yyebHoro 3aeedeHus u ctygeHTos [Mapkos u ap., 2000;
Markov et al, 2000].

MepBble LWark LUMPOKO MHGopMaTU3aLMM oOLiecTBa XapakTepuayeTcs ObICTPbIM PasBUTMEM MPUKMAAHBIX
WHCOPMALIMOHHBIX  TEXHOMOTUA, 4YTO MPMBOAMT K 4acToMy OGHOBMEHMIO MporpaMMHOro  obecneyeHus
KOMMbIOTEPOB, KOMMbIOTEPHBIX KOMMMEKCOB U CeTeil KOMMbOTEPoB. B pesynbTaTe, NpoMCXoAuUT yacTtoe
06HoBreHne TpeGoBaHUIl K 3HAHUAM, YMEHUSIM W HaBblkaM Al KOHKPEeTHbIX paboumx MecT CheumanucTos.
OcobeHHo 310 NposiBNsSeTCs B NPOteccoHanbHoN AeSTENbHOCTY CNELManmCTOoB, HEeNOCPEACTBEHHO CBA3aHHBIX
C pasBMTMEM W BHEAPEHMEM WHDOPMALMOHHBIX TEXHOMOMN B SKOHOMWKE, YNpaBReHWM npeanpusiTusivu,



i.TECH - 2003 37

GaHkamu, B ccpepax NOATOTOBKW M peanusaLm TEXHONOTMYECKUX NPOLLeCCOB NPOU3BOACTBA, CO3AAHUS U 3aluThI
6a3 gaHHbIX W T.4. B 3TMX HanpaBneHusx npodecCUMOHanbHOW AesTenbHocTM obliecTBa, O6HOBREHWE
TpebOoBaHW K 3HaHMSM, YMEHUAM W HaBbIKaM CMeLuanmncToB MOXET NPOUCXOANTb exerogHo. Takum obpasom,
MaccoBOE MCMONb30BaHWe, Yactas MogepHu3aunsi W OOHOBNEHME KOMMbIOTEPHbIX MH(OPMALMOHHbIX
TEXHOMOMMA BO BCEX Cdhepax LesATENbHOCTW YenioBeka npeanonaraeT MaccoBblid U HEMPEepbIBHbIM NPOLEce
NPOECCNOHANBHOrO NPOLOMKEHHOTO 0BYyYeHMs B3POCbIX B MHGOPMALMOHHOM 06LLecTBe.

TpeboBaHMs MacCOBOrO M HEMPEpbIBHOTO  MOBLIWEHWS  YPOBHS  MPOCGECCHOHANBHOM  KBanMdukaLmmn
CMeUMan1cToB SIBMSIETCA BaXHOW OCOBEHHOCTBIO pasBuTMS WMHGOpMaLMoHHOro obulectBa. dddekTBHaN
peanusauns aTux noTpebHOCTEN CBA3aHa C CO34aHWEM, Pa3BUTUEM U UCMOMNb30BAHMEM HOBbLIX NESArormieckmx
NOAXOAOB, HOBbIX TEXHOMOrMA OOYYEHWS M HOBLIX OPraHM3aLMOHHbIX MPUHLMMOB MOCTPOEHNS CUCTEMbI
NPOECCUOHANBHOTO NPOLOMKEHHOTO 0BYYEeHNs B3POCTIbIX.

Takas cuctema [OMKHA YuuTbiBaTb Cregylowye OCHOBHble TpebOBaHWA W YCMOBWS, BO3HMKAKOLME B
nHdpopmaLmoHHom obuiectse [[Janunos u ap. 20016]:

o MacCOBbIi M HEMPEPbIBHbIA XapakTep NPodeCccMoHanbHOro NPOAOMKEHHOMO 00Y4EHNS;

o [OCTYMHOCTb U 3Ch(PEKTMBHOCTL OOYUEHNS;

o UYUCIEHHYIO OrPaHNYEHHOCTb NpenoaaBaTeneit;

« Oonbloe MHoroobpasne 1 YacToe U3MEHEHNE Y4EOHBIX KYPCOB;

o TEPPUTOPUANBHYH YOANEHHOCTb MHOTMX 06y4YaeMbIX OT y4eOHbIX LLEHTPOB M YHUBEPCUTETOB.

HeobxoaMmMo OTMETUTL, YTO BGOMBLUMHCTBO 3TUX TPEBOBaHMI U YCNOBUA MOXHO, TaK Xe OTHecTM K 6a3oBom
cucTeMe npogeccuoHarnbHoro obyveHns, OeiCTByLWEN B MHGOPMaUMOHHOM obuiecTe. CrnemoBaTenbHo,
WHopmaLMoHHoe 0bLyecTBO TpebyeT COOTBETCTBYIOLLErO U3MEHEHUS BO BCEW CUCTEME NPOGeCCMOHaNbHOM
obpasoBaHus. Pa3BuTHEe TENEKOMMYHMKALMOHHBIX NWHUIA CBA3N M CETEBBLIX WH(OPMALMOHHBIX TEXHOMOrMiA
NOArOTOBWNM YCIOBWS AN CO3AAHNS W OpraH13aLn AMCTAHLMOHHO CBA3aHHBIX paboumx MECT, MCMONb3YHLLMX
o0yt CeTb KOMMBIOTEPHOTO U TENEKOMMYHUKALMOHHOMO 060pyaoBaHMs. 3TO CnocobCTBYET CO3AAHMI0 W
PasBUTUI0  AMCTAHUMOHHO OObEeOMHEHHbIX NPeanpuaTuii, pewatwmx oblme 3agaus NpoM3BOACTBA,
uccneaoBaHuii, TOProBnM, MeAWUMHCKOTO OOCMyXWBaHWS U Tak Aanee, BHe 3aBMCUMOCTM OT MecTa WX
pacnonoxenus. Mpoucxogut npouecc rnobanbHoro obbeanHeHUs pbiHKa MPOM3BOACTBA M PblHKA Tpyaa Ha
OCHOBE CETEBbIX MH(POPMALMOHHbBIX TEXHOMOMA. COOTBETCTBEHHO YBENUUMBAIOTCS KOHKYPEeHLMS 1 TpeboBaHus
K YPOBHK NpodheccuoHansHon Keanudgmkaumn cneuuanmuctoB. KoHKypeHUMs Ha pa3suBatowlemcs rnobasnbHoM
CETEBOM pblHKE Tpyda SBMSETCA MOLUHbIM CTUMYNOM 4711 HEnpepbiBHOrO MOBbILEHNS KBanudukaLmm
cneynanucTamm W3 pasHblX PErMoHoB W cTpaH. [loaToMy coBpeMeHHas cuctema npoecCUOHaNbHOTO
NPOAOIMKEHHOTO 0Oy4eHMs B3pOCMbIX AOMKHA ObiTb Tak Xe CeTeBOW, 4TODbl ObICTPO U 3hEKTUBHO
YOOBNETBOPSATL 3aMpOChl B MOBbILLEHAW KBanUUKaLMKM CNeLManMcToB M3 yaaneHHbIX pernoHos [Danilov,
Ivanova, 1999].

Ponb OTKPbITbIX 06pa3OBaTel1beIX CTPYKTYpP Ans Nnpoao/KeHHOro OﬁyquMﬂ B3pPOCHbIX

B HacTosiee Bpems B Mupe HabniogatoTca TEHAEHUMW PasBUTUS OTKPbITbIX 0Bpa3oBaTenbHbIX CTPYKTYp. B
CWA, Kanage, AHrmum, OwHnsHaum, VcnaHum v apyrux CTpaHax cosgaHbl M passuBatotcs OTKpbITble
YHWUBEPCUTETbI, KOTOPble MNPEAOCTaBMSAT BO3MOXHOCTH MHOBOMY YENOBEeKY MOMyYNTb LUMPOKWUIA CNEKTP
obpasoBaTenbHbIX YCNyr, B TOM YWCME, HA OCHOBE AMCTaHLUMOHHbIX MeTOAoB 00yyeHns. CTOMMOCTb Takoro
obyyeHns coctasnsiet, B cpegHem 200 ponnapos CLIA 3a (12 - 15) Hepenb oOyyeHus. 310 sBNSETCA
[OCTYNHbIM Ans GONbLUMHCTBA XUTEeNnen U3 akoHommuyeckn pas3suTbix cTpaH: EC, CLUA, AnoHun, KaHags! u T.4.
Heobxognmo oTMETWUTb, YTO B HacToswee Bpems, B OTKPbITbIX YHMBEpPCUTETaX B OCHOBHOM W3y4yaloTCs
ryMaHuTapHble U 3KoHOMMYeckue Hayku [danunos u gp. 2001a; Mason, 1995; Ivanova, Danilov, 2000]. 3to0
SBNAETCS CYLYECTBEHHbIM OrpaHuyeHnem Ans obyyaemblX, KOTOPbIE XOTAT AWCTAHLMOHHO M3y4aTb MEAWLMHY,
NPUKNagHyto U3NKy, TEXHUYECKMe OUCUMNANHLI U T.40. OQHAKO, 9TO OrpaHUYeHre He SBNSETCS NOCTOSHHbLIM U C
pasBUTUEM HOBbIX TexHomoruii obyveHnss OTKPbITbIE YHUBEPCUTETHI CMOrYT YAOBNETBOPSATH NOTpeGHOCTM B
ANCTAHUMOHHOM 00y4eHMM no ntobOoN ryMaHWTapHOM M TEXHUYECKOW crneuuanbHOCTU. B HacTtosiwee Bpems
MHOMMM TPYOHO NpPEeACTaBMTb, YTO C MOMOLWLbK [OUCTAHLMOHHBIX TEXHOMOMUA 00yyeHus MOxHO Oypet
NOArOTOBUTb W KBanMuUUMpOBaTb KOCMOHABTOB, METYMKOB, CBApLUMKOB WnW XxupyproB. OpHako, OMbIT
NCMONb30BaHNS WMHTENNEKTYarbHbIX KOMMbIOTEPHBIX TEXHOMOMMA B YNPaBfiEHUM COXHBIMA TEXHUYECKUMM
CUCTEMaMM W KPYMHbIMA NPOMbILUNEHHBIMYA NPEANPUATUSAMU MOKa3bIBAET, YTO Pa3BUTLIA WUCKYCCTBEHHbI
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WHTENNEKT MOXET ObiTb 3h(HEKTUBHBIM MOMOLLHUKOM B MPOLIECCE Pa3BUTWS 3HAHWUIA U YMEHUA 0BydYaeMmbiX.
MOoXHO NpeanoNoXmMTb, YTO pa3BUTE U UCNONb30BAHME TEXHOMOTMI BUPTYamNbHON peanbHOCTH, UCKYCCTBEHHOMO
WHTEnneKkTa, TEXHONOTUA NPUOOPETEHNS, COXPAHEHUS W UCMOMNb30BaHMS 3HAHWUA B AUCTAHLMOHHBLIX MEeTodax
0byyeHnss CO3AadyT Ka4yeCTBEHHO HOBble BO3MOXHOCTW AN PasBUTUS MHOMO(YHKLMOHANBHBIX OTKPbITbIX
y4ebHbIx cped. OTn cpedbl OyayT TEXHOMOTMYECKOA M WHCGOPMALMOHHOM OCHOBOW Ans (HOPMUPOBaHMS
06L4ef0CTyNHbIX 1 3¢ EKTUBHBIX METOAOB AMCTAHLMOHHOTO 06Y4YEHNS B3pOCHbIX.

OTKpbITbIA CETEBOWU PbIHOK AUCTAHLMOHHLIX yCnyr Npod)ecCUoHanbHOro NPOAOcMKEHHOro
obyyeHusi B3pocnbIxX

Pa3BuTE TEneKOMMYHUKALMOHHBIX JIMHAA CBSI3W M CETEBbIX WHKOPMALMOHHBIX TEXHOMOrMiA MOArOTOBMIN
YCMOBMS A1s1 CO3aHNS U OpraHu13aLnmM AUCTAHLMOHHO CBSA3aHHBIX Paboynx MeCT, UCMoNb3ytoLmx 0By ceTb
KOMMbIOTEPHOTO U TEeNEKOMMYHMKaLMOHHOrO 0bopynoBaHus. B HacTosiee Bpemst uaeT MpoLecc passuTus
rnoGanLHOro CETeBOro pbiHka TpyAa. KOHKYpeHUMs Ha rnobanbHOM CEeTEBOM PbIHKE Tpyada SIBMSIETCS MOLHbIM
CTUMYNOM [J71s HENPepbIBHOMO MOBbLILIEHUS KBanucukaLuuy creynanucTamu n3 pasHblX PErvioHOB W CTPaH.
CnepoBaTenbHO, COBpPEMEHHas cucTeMa NPOMECCUOHANBHOTO NPOAOIIKEHHOMO 0BY4YeHUs B3pOCbIX JOMKHA
ObITb Tak e CeTeBoM, YTobbl BbICTPO M 3HEKTUBHO YAOBNETBOPSTL 3anpoOChl B MOBbILEHWM KBanM(UKaLMK
CNeumManicToB M3 yaarneHHbIX PEervoHoB. OTO O3Ha4yaeT, YTO C PasBUTUEM CETEBbIX MH(OPMALMOHHBIX
TEXHONOMMIA, MPOLIECCOB rMoGanbHOr0 06bEANHEHNS PbIHKOB MPOM3BOACTBA W TpyAa, B OOLIECTBE MOSBUMNCH
peanbHble  MPEANOCbINKA NSl BO3HWUKHOBEHWS  OTKPLITOrO  CETEBOrO  pblHKa  MPOdeccHoHamnbHbIX
06pa3oBaTenbHbIX YCNyr B cthepe NpOAoKEHHOTO 00yYeH!s B3POCTIbIX.

Mpoueccbl 06beanHeHns y4ebHbIX CTPYKTYP Ha OCHOBE CETEBbIX MHADOPMALMOHHBIX TEXHOMOTMI NPOUCXOAAT
B cepe npodeccuoHansHoro obpasoBaHus. Hanpumep, B ®uHnsHaouM cosgaetcs U pasBMBaETCs eavHas
WH(opMaLmoHHas ceTb yHuBepcuteToB, B EC cosgaHa accoumaumsi YHUBEPCUTETOB W y4elOHbIX LiEHTPOB,
00beanHEHHbIX MHDOPMALMOHHON CeTbl0 ANS pelleHns oblimx 3agadv obyveHus. MHorve yHuBepCUTETHI W
yyebHble LEHTPbl  PasnuyHbIX TOCYAApCTB  HAYMHAKOT  OKasbiBaTb YCMyrM Ans  NpodeccuoHamnbHOro
NPOAOMKEHHOrO0 00yYeHMst B3POCTbIX HA OCHOBE CETEBbLIX AMCTAHLMOHHBIX MeTOA0B 00y4yeHus [/iBaHoBa u ap.,
2001].

Takum 0Bpa3om, ceTeBble MHGOPMALMOHHBIE TEXHONOMIN HAaYMHAKT peanbHO HaXOAUTb NPUMEHEHUE B cdepe
npodeccroHansHoro 06pasoBaHNs U HOPMUPYHOT OTKPbITbIA PbIHOK AMCTAHLMOHHBIX YCIyr NpOECCUOHANBHOr0
obyyeHns. HaunoHanbHas 1 MexayHapogHash MHTerpauus YHUBEPCUTETOB M y4ebHbIX LEHTPOB Ha OCHOBE
OTKPbITBIX CETEBbIX MH(OPMALIMOHHBLIX TEXHOMOrMiA CcnocobCTBYET pasBuTMIO 06LiEero WHGOPMALMOHHOTO
npocTpaHcTBa B chepe 0bpasoBaHms.

OnbIT pa3sBUTUS OTKPLITOrO CETEBOMO AUCTAHLIMOHHOMO ODYYEHUS B YHUBEPCUTETAX M y4ebHbIX LEHTPax pasHbIX

CTpaH NOKa3blBAET, YTO TakMe TEXHOMOMMM MoryT obecneynts [Mason, 1995]:

o MacCOBbIi M HEMPEPbIBHbIA XapakTep NPodeCccMoHanbHOro NPOAOIMKEHHOMO 00Y4EHNS;

 YAaneHHbl JOCTYN K y4ebHbIM MaTepuanam, npenogasatensam 1 0byvaembim;

« WHTEPaKTMBHOCTb NpoLiecca 0byyeHns:;

o 3(bhekTBHOE ynpaBneHue y4ebHbIM MPOLECCOM Ha OCHOBE OMTUMANBbHOTO COYETaHUS MHAMBUOYANbHBIX Y
KOMNEKTUBHbIX METOLOB ANCTAHLMOHHOMO 0BYYeHUs N MHTENMEKTYarnbHbIX TEXHOMOMMIA OLEHKM M 06paboTku
TEKYLMX pesynbTaToB 0ByyeHus.

OpHako HeobxoaMMO OTMETWUTb, YTO CETEBbIE TEXHOMOMMW AUCTAHLMOHHOMO 0BYYEHUS! UMEIOT CYLLECTBEHHbIE

OTIINYNS OT TPAAMLMOHHBIX MK Knaccuyeckux u TpebyioT [Ivanova et al, 2001]:

« WCNOMb30BaHNA CeTeBON Y4eOHON Cpeabl, B KOTOPOA NPONCXOANT AUCTAHLMOHHBIA MHTEPAKTUBHBIN Y4EOHbINA
NPOLIECC ¥ 3KCMepTHas OLeHKa ero pe3ynbTaTos;

o MOAKMIOYEHNS KOMNBIOTEPOB AUCTAHLMOHHBIX 00y4aeMbIX 1 NpenoaaBaTeneil k ceTeBoit y4ebHom cpese;

 CMeuManuanpoBaHHbIX NPOrpaMMHbIX CPEACTB M MHCTPYMEHTOB, MCMOMb3yeMbIX MPW MOAFOTOBKE CETEBbIX
y4eBHbIX KypcoB 1 y4ebHbIX MaTepuanos [Boikachev et al, 2001];

o pa3paboTkM AMCTAHUMOHHBIX y4ebHbIX KypcoB, Yy4ebHbIX MaTepuanoB, TPeHaxXepoB M y4ebHbIX
uccnegoBaTenbCckux paboT, aganTupoBaHHbIX K ceTeBOW yuebHoi cpeae [3aitHyTamHosa, 1999];

« o00yyeHns npenogaBaTenel M TbOTOPOB HOBbIM Nefarorvyeckum  nogxogam, obecneunBaroLmm
3hdeKTUBHbIE NMpsMble M 0OpaTHble CBS3M C 0byyaeMbIMM B CETEBOW y4ebHOM cpeae Ans NMPOBEOEHUS
AMCTaHLMOHHOrO MHTepakTuBHoro 06y4yeHus [Danilov et al, 2001];
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«  9(hHEKTUBHBIX METOAOB ANUCTAHLIMOHHOIO KOHTPOMS U OLIEHKW 3HAHUIA 0By4aemblX;

« Creunan1cToB [N TEXHUYECKOM MoaaepkKku 1 obecrieyeHnst KOMMbIOTEPHOI Ge3onacHocTi ceTeil 1 6a3
[@HHbIX OTKPbITLIX CETEBbIX YHUBEPCUTETOB U Y4eOHbIX LIEHTOB;

« Web au3aiiHepoB Ans TEXHUYECKOW MOAAEepXKM nperogaBaTenied npu MOLATOTOBKE CETEBbIX Y4YEOHBIX
MaTepuaros;

« TepcoHana MeHemKepoB W KOOPAMHATOPOB [N 0OEecrneyveHus ynpaBneHYeckux (YHKUMIA CETeBbIM
YHUBEPCUTETOM M MHGOPMALIMOHHBIX CBSI3EH C YaaneHHbIMN KIMEHTaMMU.

OKOHOMMYECKMUE acneKTbl NOAAEPKKN N Pa3BUTMSA OTKPbLITOrO CETeBOrO pPbiHKA AMCTAHLMUOHHbIX
ycnyr npo)ecCMOHaNbLHOro 06y4YeHUsa B3pOCbIX

OTnnumMs CceTeBbIX TEXHOMOMMA AUCTAHUMOHHOTO OOYYEHWS OT TPAAWMLMOHHBIX WU KNacCUYeckux MeToaoB
0byyeHnss nokasblBaloT, YTO MX BHEAPEHWe W UCMonb3oBaHWe npeanofiaraeT CyLWeCTBEeHHble (PUHAHCOBbIE
3aTpathl NpK CO34aHWUN OTKPBITbIX CETEBLIX YHUBEPCUTETOB U Y4EOHBIX LEEHTPOB. [103TOMY BaxXHbIMM MOMEHTaMK
ANS pasBUTUS COBPEMEHHbIX TEXHOMOTMI 0ByYeHNs ABMAKOTCA HE TOMbKO LIMPOKME BO3MOXHOCTU YAaNeHHOro
A0CTyna K y4ebHOMY 3aBe[EeHMI0 N AUCTAHLIMOHHOIO UHTEPAKTUBHOTO npoLecca 06y4eHns), HO U SKOHOMUYECKas
9(eKTMBHOCTb TakMX TexHonorni obyyeHnsi. K OCHOBHbIM WCTOYHMKAM BO3MOXHOTO (PUHAHCUPOBAHMS
OTKPbITbIX CETEBbIX YHUBEPCUTETOB W Y4EBHBIX LEHTPOB MOXHO OTHECTU:

«  pecypcbl 6romkeTa (MECTHBIN, permoHarbHbIi U rOCyaapCTBEHHbIN);

 (brHaHCOBbIE PECYPChI NPEANPUATUIA U (PUPM (4aCTb CTOMMOCTM NPOLYKLMM U YacTb NpubbInn);

e pasnunyHble POHIbI U NPOrpaMMbl (FOCYSAPCTBEHHbIE, YaCTHbIE, 0OLLECTBEHHBIE U MEXAYHAPOAHbIE);

« (hrHaHCOBbIE Pecypchbl 0by4aeMmblIx (NUYHbIE UK KPEauT);

o CMelaHHble (hMHaHCOBbIE pecypchbl BlogxeTa u 0byvaemblx;

 KpeauTbl HaHKOB.

B ocHOBe 3KOHOMWYECKOM 3PAEKTUBHOCTU OTKPBLITHIX CETEBLIX YHUBEPCUTETOB W Y4YeOHbIX LEHTPOB OOMKeEH
ObITb NMPUHLMN CaMOOKyNnaeMOCTW BHE 3aBWUCUMOCTW OT UCTOYHMKOB (DUHAHCUpOBaHUS. B npoTuBHOM cnydae
CeTeBblE AWCTAHLMOHHbIE TeXHOMorMm obyveHus He OyayT WMETb LUMPOKOrO pa3BWUTUS W3-3a HEXBATKMU
(DMHAHCOBLIX pecypcoB. M03TOMy OAHOM M3 OCHOBHbIX 3afdady KomaHibl ynpaBrneHus OTKPbITbIM CETEBbIM
yHuBepcuteToM unu  OTKPbITbIM  CETEBbIM  y4ebHbIM  LIEHTPOM  SBMSETCA U3YYeHMe UM OLeHKa pblHKa
NoOTeHUManbHbIX NOTPebuTENen AMCTAHLUMOHHBIX Y4eBHbIX KypcoB. [oaroToBka KOHKpPeTHOro y4ebHoro kypca
[OMKHA HauMHATLCS TOMbKO TOrAa, Korga onpegesnieH pPhiHOK NoTeHUManbHbIx NoTpebutenen u caenaqa oueHka
3KOHOMMYECKOI 3Ch(PEKTUBHOCTM OBYYEHMS.

BrogxeTHble huHaHCOBbIE pecypehbl Mto6Oro rocyaapcTBa He CMOTYT MOMHOCTLIO YAOBETBOPUTL BCE 3anpochl
HaceneHust B GecnnaTtHom oOy4eHwn. o3aTOMy ponMb rocydapcTBa B PasBUTUW CETEBbIX AMCTAHLMOHHbIX
TEXHOMornin obyyeHns JOMmKHa 3aknoyvaThes B (DMHAHCOBOW MOAAEPXKKE MCCriedoBaTenbCkiux paboT B cdepe
WH(OPMALMOHHBIX TEXHOMOMMA U UX UCMONb30BaHUS B 0Opa3oBaTenbHOM cpeae. STU UCCNeLoBaHUs OOIMKHbI
nokasaTb, B KaKuWX HanpaBfeHUsX AOMKEH pa3BMBATbCH PbIHOK 3HAHUIA C TOYKM 3PEHWUSt CaMOOKYNaemoCTy
CETEBbIX TEXHOMOrU AUCTaHUMOHHOTO OoByyeHus. B npoTWBHOM cnyyae rocygapCTBeHHas (puHaHcoBas
NOAAEPXKKa pa3BUTUS CETEBBIX AUCTAHLIMOHHBIX yenyr 0by4eHns byaet HeaheKTUBHOM.

CneuwnanbHblil aKLEHT Hago CTaBWUTb Ha TOT (hakT, YTO 0Oy4eHMe B3pOCHbIX CBS3AHO C UX AEATENbHOCTU Ha
PbIHKE Tpyda M 3Ta AEeATEeNbHOCTb HOCWT ANSt HAX W Ans ¢vpm, B KOTOPbIX OHW paboTatoT, onpedeneHHble
npuxogel. Takum obpa3om ux obyyeHne JOMKHO hMHaHCMPOBATLCS B BOMbLUIOA CTEMNEHMN OT 3TUX NPUXOAOB.

MexayHapoaHas uHTerpaums B o6nactv npoceccuoHanbHoOro ooy4eHms B3pocnbIxX

HeobxoamMmMo 3aMeTuTb, YTO NOTEHUMANbHLIMU NOTPEBUTENAMI CETEBbLIX AUCTAHLMOHHBIX KYpCOB MOrYT ObiTh
CTYAeHTbl M3 pasHbix rocygapcts. CriemoBaTenbHO, COBPEMEHHbIE TEXHOMOTMM CETEBOr0 AUCTAHLMOHHOMO
0byyeHus SBNAIOTCH TEXHONOTMYECKOM OCHOBOW [Ans (POPMUPOBAHWS NoBanbHOrO OTKPLITOTO  PblHKA
AMCTaHLUMOHHBIX 06pa3oBaTenbHbIX YCMyr pasnnyHblX HanpasneHuin n yposHel. [Markov et al, 200]. 3tu
TEXHONOMN AAl0T BO3MOXHOCTb 0By4aeMbIM, Ha NnaTHoON 0CHOBE, yunTCs B OTKPLITOM CETEBOM AUCTAHLIMOHHOM
yHuBepcuTeTe Noboi CTpaHbl He nepecekas rpaHuly ceoero rocygapctsa. OgHako HeobXo4MMO NOHMMATL, YTO
OTKPBITOCTb PblHKa 0Bpa3oBaTeNbHbIX YCAyr SABMSETCA HEOOXOAMMBIM, HO HEJOCTaTOYHbIM YCMOBMEM ANS
MOMHOro yAOBNETBOPEHUs cnpoca noTpebuteneit. B HacTosee Bpems 60MbWNHCTBO AUCTAHLMOHHBIX Y4ebHbIX
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KypcOB MOZrOTOBMEHbI M MPENOAAloTCsa Ha HaUWMOHamNbHbIX SA3bIKaX rOCYAApCTB, B KOTOPbIX PAcrOnOXeHbI
OTKpbITbIE CETEBLIE YHMBEPCUTETBI U OTKPLITLIE Y4ebHbIE LIEHTPLI. [T03TOMY ANs nonyyeHust 0bpasoBaTenbHOM
yCrnyr AMCTaHUMOHHBIA 0Oy4YaeMblil JOMKEH 3HATb S3blK, HA KOTOPOM MPOBOAMTCS 0OyyeHue. ITOT (hakT
CYLLECTBEHHO OrpaH14MBaET BOSMOXHOCTM COBPEMEHHOTO PbiHKA CETEBOTO AUCTAHLMOHHOMO 06yyeHus. OgHako
KOHKYPEHLMS Ha OTKPLITOM PbIHKE AMCTAHLMOHHbIX 00pa3oBaTenbHbIX yemyr notpebyeT oT OTKPbIThIX CETEBbIX
yHUBepCUTETOB N OTKPbITLIX Y4eOHBIX LEHTPOB FOTOBUTH KYPChbl M NPOBOAUTL 3aHATUS HA Pa3fnuyHbIX f3blkax. B
OTKPLITOM CETEBOM WH(OpMaLMOHHOM oOlecTBe aTa npobnema MOxeT ObiTb peleHa Ha OCHOBe
ONCTaHUMOHHON MeXaYHapoAHOW nHTerpaumm OTKPbITbIX CETEBbIX YHUBEPCUTETOB M Y4eBHbIX LieHTPOB. Takast
WHTerpaumst gacT BO3MOXHOCTb MpenogaBaTensm AWUCTAHUMOHHOTO oOyyeHUst M3 pasHbiX CTpaH COBMECTHO
FOTOBUTb Ha pasHbiX si3blkax y4eOHble MaTepuarbl U Kypcbl Ha OCHOBE CETEBbIX MHADOPMALMOHHBIX TEXHOMOTUI,
a TaK Xe NpoBoAWTb 00yYeHWe Ha HaLMoHarmbHbIX f3blkax. MHTerpaums OTKpbITbIX CETEBbLIX YHUBEPCUTETOB U
LLEHTPOB, TaK € JaeT BO3MOXHOCTb PELUMTbL 3a4ady 0by4eHus B3POCbIX, XMBYLLMX B pasHbIX YACOBLIX MOSICAX.
Takas pasHuUa MoxeT pocturatb 12 4acoB, M TONMbKO WHTerpaumst OTKPbITbIX CETEBbLIX YHUBEPCUTETOB U
LLEHTPOB MOXET NPeaoCTaBUTb ANCTAHLIMOHHEIM 00y4YaeMbIM PaBHbIE BOSMOXHOCTM B 0By4eHuM.

BaxHoi OCOGEHHOCTbIO  COBPEMEHHBIX — AWUCTAHLMOHHbIX —TexXHonmornii  obyyeHus sBnsetcs  Gonbluas
camocTonTenbHast pabota obyyaemoro ¢ y4ebHbiMM MaTepuanamu. COOTBETCTBEHHO, Y HEro AOMKHbl ObiTb
HaBbIKN CaMOCTOSATENbHON pPaboTbl W MOTMBAUMS K MOMYYEHMIO HOBbIX 3HAHWA npu Gonblwom obbeme
CaMOCTOSITENBHOMO M3YYeHUs Pa3nnyHbIX y4ebHbIX MaTepuanos. OTUM TpeboBaHMSM B HanbOmMbLUE CTENeHM
YAOBNETBOPSIOT B3pOCIble NOAM, KOTOPble XOTAT MOMYyYuTb LOMOMHUTENbHOE 0BpasoBaHue Ans MOBbILIEHMUS
NPOeCCMOHANBHOrO YPOBHSA 1 YCMELWHOM peanu3aumn npodeccMoHanbHoM kapbepbl. Kpome 3Toro, B3pochble
nogn B MHOPMaLMOHHOM OBLLECTBE MPEACTaBASIOT OTPOMHBIA PbIHOK MOTEHUMarbHbIX NNaTexecnocobHbIX
notpebutenen o6pa3oBaTenbHbIX YCYr NPOAOMKEHHOrO 06yyeHus. Takum 0Opasom, NPOAOIBKEHHOE WM
[ONONHUTENBHOE NpodheccuoHanbHoe 0ByyeHne B3pOCbIX B MHGOPMALMOHHOM 06LLECTBE ABMSETCA MOLLHBIM
CTUMYNOM NSt Pa3BUTMS OTKPLITbIX CETEBBIX AMCTAHLMOHHBIX TEXHOMNOTUA 0OY4YEHNS U OTKPLITOTO CETEBOrO
pbIHKa ANCTAHLMOHHbIX 0Bpa3oBaTenbHbIX YCyr.

Megarornyeckne NOAXodbl MPU MCMONb30BAHWM OTKPLITBIX CETEBbIX AMCTAHLMOHHBIX TEXHOMNOrUiA 0ByyeHus B

OTIIMYWN OT KNACCMYECKUX METOLOB 0ByYeHNs JOMKHBI SONONHUTENBHO yunThIBaTh [Wilson, 1996]:

o TEXHWYECKME M  TEXHOMOTMYECKME BO3MOXHOCTM  CETEBbIX WMH(OPMALMOHHLIX  TEXHONMOTMA  Ans
AVCTaHLMOHHOTO UHTEPAKTUBHOTO 06LLEHNS C 06y4aeMbIMM 1 NMOATOTOBKM Y4EOHBIX MaTepuaros;

o HaUMOHaNbHbIA MEHTANUTET 06y4aeMbIx B MHOTOHALMOHANBHOM ANCTAHLMOHHON y4eBHON rpynne;

« HeoOX0AMMOCTb MNOAAEPXKKM YAANEeHHbIX MpAMbIX W 00paTHbIX CBSA3EM C KaxabM AUCTAHLMOHHbLIM
o0y4aembIM B TEYEHWM BCETO Nepropa oby4yeHus.

Mo3TOMy OAHOM W3 BaXHbIX 3aAa4 cUCTEMbl 06pa3oBaHHst B MHGOPMALIMOHHOM O6LLECTBE SIBNSIETCS NOArOTOBKA
npenoaasateneit Ans OTKPbITbIX CETEBbIX YHUBEPCUTETOB U OTKPbITLIX YHEOHBIX LIEHTPOB.

3aknioyeHue

B atoii cTatbe 6binn 0beyxaeHsl BONPOCh!, CBA3aHHbIE C NPOdeCcCHoHanbHbIM 06y4eHNEM B3POCHbIX B YCMOBUAX
Pa3BUTUS PbiHKA 3HaHWA B MHC(pOpPMaLMOHHOM obLlecTBe. Hago OTMETUTb, YTO B HACTOSILLEM BPEMEHW HeT
YHUBEpPCanbHbIX PEKOMEHAALMA W PELUEHNA B 3TOM BaXHOM Ans obLiecTBa HanpaBneHuem. Hesasucumo oOT
OYEBMAHOCTW HEKOTOPbIX MOAX0A0B, 0Oy4YeHWe Ha pblHKE NPOMECCHUOHAmNbHBIX 3HAHWA B WHAOPMALMOHHOM
obulecte ByaeTt 0OyCnOBNEHO OT MHOXECTBO HALMOHANbBHBIX M PErMoHarnbHbIX PakTOpoB. 3TO 03HAYAET, YTO
KaOblA yHMBEPCUTET MnM yyebHas CTPYKTypa, HanpaBneHHas Ha OCYLLECTBMEHWW OTKPLITOrO OByYeHus
B3POCIbIX, AOIKHbI peLaTh NOCTABMNEHHbIE B CTATbM BOMPOCHI CO CBOEH TOUKM 3PEHUS W UCKaTb afieKkBaTHble
peLLeHus.
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NPOBIEMbI ArPOMPOMBILLIEHHOIO KOMMJEKCA ISAJWIHI/IHFPAHCKOVI
OBNACTU: N(HOOPMALIMOHHO-NPABOBOW ACMNEKT

H.10. llykbsiHoBa

Abstract. The following questions are covered in this article: the informatization problems of agro-industrial
complex of Kaliningrad region; main decision and legal aspect of this problem.

Knroyeeble cnoea: azponpoMbIWIEHHbIU  KOMNIEKC, UH(hOPMauUOHHas UHpacmpykmypa, npagogoe
obecneyeHue.

KanuHuHrpagckas obnactb — 9KCknaBHbI pernoH Poccuitckon ®epepaunm, yaaneHHsin Gonee yem Ha 600
KWOMETPOB MO XenesHon gopore oT Ommkanwen [ckoBckoir obnactm  Poccum.  OcobeHHocT  ee
reornonuTUYECKOrO MONOXEHUS, a Takke [EenpeccuBHOE COCTOSHWE SKOHOMWKM W arponpoLOBOMbCTBEHHOTO
cekTopa C€rnocobCcTBOBanM TOMY, YTO B Hayane [AEBSIHOCTbIX TOLOB PErMOH Monan B MPOLOBOJSICTBEHHYHO
3aBMCMMOCTb OT COMpefenbHbIX TOCYAApCTB C  Pa3BMTbIM - CENbCKOXO3SAMCTBEHHLIM MPOM3BOACTBOM. B
Orvxaniwee Bpems B CBeTE paclumpeHus EBpocotosa u BCTynneHust B Hero lMomnblwin v JIMTBbI akTyanbHOCTb
npobnembl obecneyeHnst NPOLOBONLCTBEHHON 6e30nacHOCTH KanuHuHrpaackon obnacti noBbiwaeTcs.

AHanu3 auHamukM passuTMs  arponpombiwneHHoro kommnekca (AlK), nokasbiBaeT, 4TO PervoH umeet
onpegeneHHbIn  arapHblii noteHuman. Jo 1939 roga uyactb BocTouHom [lpyccun, Ha MecTe KOTOpOW
pacrnonaraetca  COBpeMeHHas  KanuHuHrpagckas — obnactb, Obinla  Tepputopuei C  pasBUTHIM
CENbCKOXO3AMCTBEHHbIM MPON3BOACTBOM, 3HAYUTENBHO MPEBOCXOAMBLUMM YpoBeHb Monbwm v Jintebl [ 1 ]. B
coBeTckoe Bpemsi KanuHuHrpagckom obnactu TOMbKO B KOHLE BOCbMWAECATBbIX FOAOB YAAnocb MO MHOTUM
nokasaTtensm npubnnanTLCS K YPOBHIO arpapHoOro NpoM3BOACTBA AOBOEHHbIX NeT. B 370 Bpems passutue
CENbCKOro XO034IMCTBA AOCTUINO CBOEro MNUKa, MPEBbICMB OCHOBHbIE CPEAHECTaTUCTUYECKWe nokasaTenn no
ctpaHe. OpHako [EeBSHOCTbIE TrOAbl CBENMM Ha HET 3T  JoCTuxeHus. COBpPEMEHHOE  COCTOsHME
arponpoMbILLNEHHOr0 cekTopa KanuHuHrpaackon obractu He BHYLIAET OMTUMM3MA: MO MHOMMM OCHOBHBLIM
nokasaTensim (MoronoBbio CEeNbCKOXO3ANCTBEHHBIX XWBOTHBIX, YPOXXANHOCTU CEMNbCKOXO3AMCTBEHHBIX KYIbTyp,
YPOBHKO arpoTEXHUKW, Menuopauun W [Lpyrum) arpapHoe MpOM3BOACTBO 0OKa3anoCb OTOPOLIEHHbIM Ha
[ECATUNET!s Hasad, MULLEBKYCOBasi MPOMbILLNEHHOCTb paboTaeT B OCHOBHOM Ha WMMOPTHOM  Cbipbe,
rocyfapcTBeHHOE (hHAHCMPOBAHWE OTPACciM SIBHO HegocTaTouHoe [ 2 . 3a rogbl arpapHoi pedopmbl Bbinu
NPEANPUHATBLI NOMbITKA peann3oBaTh PasnuyHbIe pervoHanbHble nporpamMmel No BbiBogy AlK u ero otpacneit us
kpuanca. OgHaKo OHW He Aanu OXUOAEMOro pesynbTara.

BaxHbIM acnekTom ctabunusauum u passuTus arponpogoBONbCTBEHHOMO cektopa KanuHuHrpagckon obnactu, ¢
Halen TOYKM 3peHusi, SIBNSETCA MHQOopMaumoHHbin daktop. O6 3TOM CBMOETENbCTBYET Kak NepesoBom
3apybexHbId OMbIT arpapHOPa3BUTLIX CTPaH, Tak M OMbIT OTAENbHbIX POCCUICKMX PErMOHOB, B KOTOPbIX
peanuayloTcs 0TpacrneBble NporpaMMbl MHEOPMATU3aLMM.

B cepeanHe OeBSHOCTbIX rOAOB MECTHble TOBaponpoussoauTenu KanuHuHrpagckom obnactit CTOMKHYnuCh C
npo6nemoin MHHOPMALMOHHOIO BakyyMa, TO €CTb C OTCYTCTBMEM KOHBIOHKTYPHON MHG)OPMALMK O pbIHKaX cObITa,
LieHax, CBEAEHWA O AOCTWXEHWUSIX B 0ONacTM TEXHWKM, TEXHOMOruiA, arpapHon Hayku. Ee oboctpenue 6bino
BbI3BaHO OCOBEHHOCTAMW EOMOMIMTUYECKOTO MOMOXEHUS PErMoHa, a Takke paspyleHMeM CUCTEMb
nHdpopmaumonHoro  obecneveHns AMNK  CCCP. WHgoOpMaunOHHbIA  BakyyM HeraTMBHO OTpa3uncs Ha
3(h(PEKTUBHOCTH CEMNbCKOXO3ANCTBEHHOO NPOM3BOACTBA.

YactyHo aTy npobnemy peluaet cospaHHas B 1997 rogy pervoHanbHasi MHPOPMALMOHHO-KOHCYbTaLMOHHAs
cnyxba (MKC). OgHako oHa He B COCTOSIHUM OXBaTWUTb NOTPEBGHOCTH BCex cep v oTpacnemn Takon 6oMbLLon 1
CNoXxHoM cuctembl, kotopon sensetca AlK. Bo-nepsbix, VKC KanuHuHrpaockom obnactu He obnagaet
Pa3BMTON MHGPACTPYKTYPOIA, KOTOpas JOmKHA 6a3MpoBaThCs HA COBPEMEHHBIX MHADOPMALMOHHBIX TEXHOMOUSIX.
Bo-BTopbiX, MKC n3HayanbHO opuveHTUpOBaHa Ha CEnbCKUX ToBaponpoussoautenen. Mo Hawemy MHeHWo, Ans
CO34aHNS Pa3BMTOrO OTPACNEeBOro MHGOPMAaLMOHHOrO obecneyeHns He0bxoaNMO NPOBECTU CUCTEMHBIN aHanu3
€ro COCTOSIHUS, U3Y4nTb UH(DOPMALMOHHbIE MOTPEBHOCTU BCEX ANEMEHTOB arponpo4OBONbCTBEHHOMO CEKTOPa,
pa3paboTaTb cTpaTernyeckue HanpaeneHus MHopmaTU3aLmmn, BHeapsTb Hanbonee NepenekTMBHbIE MPOEKTLI B
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obractu pasBuTUs WHEPOPMALMOHHON WHAPACTPYKTYpbl (B NEpPBYH OYepedb, 3TO MHOMOYPOBHEBbIE CUCTEMBI
MOATOTOBKM U MPUHATUA pPeLeHnid no ynpaeneHuo pervoHancHbiM AMNK M no oTpacneBbiM 3agavam
arponpoMbILLEHHOro Npou3soacTaa) [ 3 .

OTmeTUM, YTO rocyaapCTBeHHas nonuTuka B obnactu uHdopmatusaumm AMK npaktuyecks chopmmpoBaBLLasics
K KOHLY AEBSHOCTbIX FOA0B AUKTYET HEOOXOAMMOCTb CKOPEMLLEr0 Pa3BUTUS MHPOPMALMOHHOM MHAPACTPYKTYPbI
permoHoB. 310 TpebyeT 3HauNTENbHbIX BMOXEHWA PECYPCOB MPW KOCBEHHOW OTAaye B MEpCrekTBe, K Yemy
pykoBoACTBO KanuHMHrpaackon obnacti Ha CErogHsLLHMA LeHb SIBHO HE rOTOBO.

3a nocnegHee pecatunetve nog oMM pykoBoAcTBOM MWHWCTEPCTBA CEMbCKOrO X03sMcTBa Poccun MHOroe
COenaHo B MnaHe paseuTUsl MHGOPMaLMOHHON uHpacTpykTypbl AMK. Mpexae Bcero, paspaboTaHa cuctema
ero npaBoBoro  obecneyeHws, koTopoe npeacTaBnsieT  cobOiM  COBOKYMHOCTb — MPaBOBbIX  HOPM,
pernameHTUpYIOLLMX NPaBOBbLIE OTHOLLIEHWS MPX PYHKLMOHMPOBAHUW UHDOPMALMOHHON UHApacTpykTypbl AMNK 1
OPUONYECKUIA CTATYC pe3ynbTaToB ee (yHKLUMOHMPOBaHMS. K npaBoBOMy 0BecrneyeHno OTHOCAT HOPMaTUBHO-
NPaBOBbIE M 3aKOHOLATESNbHbIE aKTbl, MONOXEHWS, MHCTPYKUMM, a Takke IOpUAMYECKME U TEXHONOrnYeckue
HOpMbI, onpegenstowme 00653aHHOCTW  OpraHU3aLWn-MCTOMHUKOB — MHGOPMauMM NO  NpeaoCTaBfeHuUIo
WHEOpMALMW 1 NOPSILOK Takoro NpeacTaBneHus, nepeyeHb nomnb3osaTenien 1 npasuna AoCTyna K MHopmaLmm,
NpaBOBbIE rapaHTUMK 1 Mepbl N0 3alLuTe UHGOPMALMK OT ee YTeUKU U HeCaHKLMOHMPOBAHHOrO 4OCTynNa.

Bce HOpmaTUBHO-NpaBOBbIE aKTbl, HEMOCPEACTBEHHO KacaloLMecs BOMPOCOB Pa3BUTUS WMHGOPMALMOHHOM
uHdpacTpykTypel AMK, MOXHO YCNIOBHO pasgenuTb Ha ABe rpynnb:

1) HOpMaTVBHO-MPABOBLIE AKTbI NPAMOrO AENCTBUS;
2) HOpMaTMBHO-NPABOBbIE aKTbl KOCBEHHOMO AENCTBUS.

lMepBas rpynna BKMKYaeT Te HOPMATWUBHbLIE aKTbl, KOTOPbIE HEMOCPEACTBEHHO KacakTCs BOMPOCOB Pa3BUTUS
MH(OPMALMOHHON MHApacTpyKTypbl AlK:

1. OcHOBHble HanpaBrneHust arponpofoBONbCTBEHHON nommTuk  Ha  2001-2010 rogbl.  MpuHATHI
Mpasutenscteom P® Ha 3acepaHum o1 27 uions 2000 r. Mpotokon Ne 25.

2. O cosgaHun egunHoro MHgopmaumonHoro npoctpaHcTea AlK Poccuu. Mpukas MuHcenbxosnpoga Poccuu
ot 19 mas 1995 . Ne 127.

3. BpemeHHOe nonoxeHue O perucTpauun, dKCnepTuse u ceptudukaumy 6a3 AaHHbIX U NPOrpaMMHbIX
npogykToB B cucteme MuHcenbxosnpoga Poceun. YTeepxaeHo [pukasom MuHcenbxosnpoga Poccum ot
19 mons 1996 r. Ne 210.

4. O cucteme MHDOpPMALMOHHO-MapkeTUHroBoro obecneyeHns AMK Poccuun. [lpukas MunucTepctea
cenbckoro xosanctea P®, ArponpoMmbineHHoro cotosa Poccum, AccoLmaLn KpecTbSHCKUX (DepMepPCKMX)
XO3SIMCTB U CENbCKOXO3ANCTBEHHbIX koonepaTtueoB Poccun oT 22 nions 1998 r. Ne 465/23/01/19T.

5. O coBepLIEHCTBOBaHMM MH(POPMALMOHHO-KOHCYNbTAUMOHHON gestenbHocTh B AMNK P®. MoctaHoBneHwe
Konnerun Muncenbxo3npoga Poccum ot 10 pespans 2000 1. Ne 1.

6. ®enepanbHblid 3akoH PP “OB MHXEHEPHO-TEXHUYECKON CUCTEME arpONPOMBILLIIEHHOTO KoMnnekca” oT 24
mas 1999r. Ne 100-®3.

7. O cospaHuu TenekoMmmyHukaumorHon cet AMNK Poceuu. Mpukad MUHUCTEPCTBa CENnbCKOro X03sancTBa W
npogoBonbcTBus PO o1 3 okTabps 1996 r. Ne 275.

8. O BBemeHMn B [OENCTBME MEXBEOOMCTBEHHOW LENEBOM  TEIEKOMMYHUKALWMOHHOM  MpOrpaMMbl
MuHcenbxo3npoga Poccun n Tockomessian Poccun. Mpuka3 MUHMCTEPCTBa CEMbCKOTO XO03sACTBA U
npogoBornbcTeus PO ot 7 anpensa 1998 r. Ne 187 n HekoTopble Apyrue.

BTopas rpynna HOpMaTMBHO-NPABOBbLIX aKTOB BKIHOYAET Te JOKYMEHTbI, KOTOpble CO3ZatoT MpaBoBYK cpedy
(PYHKUMOHMPOBAHKS W Pa3BUTUS MHCHOPMALMOHHON MHPPACTPYKTYPbl €4UHOTO MHGOPMALMOHHOMO NPOCTPaHCTBA
Poccuu:

1. ®epepanbHbiin 3akoH PP “0O6 uHdopmauuu, nHdopmaTusaumn u 3awmre uHdopmauumn” ot 20 despans
1995 1. Ne 24-93.

2. OepepanbHbii 3akoH PP “O npaBoBoit oxpaHe nporpamm ans 9BM v 6a3 gaHHbIX” oT 23 ceHTs0ps 1992 r.
Ne 3523-1.

3. OepepanbHbii 3akoH PO “O6 aBTOpckoM npaee n cMexHbix npasax” oT 9 uons 1993 r. Ne 5351-1.
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4. OepepanbHas Uenesas nporpamma “OnektpoHHas Poccus  (2002-2010 rogwl)” . YTBepkaeHa
noctaHosneHneM lNpasutensctea PP o1 28 aHsaps 2002 . Ne 65.

5. KomnnekcHas nporpamma pa3suTus MHGPaCTPYKTYpbl TOBAPHBIX PbIHKOB Poccuiickon deaepauumn Ha 1998-
2005 rogbl. YTBepxaeHa noctaHosneHnem lNpasutenscrtea P® o1 15 uoHs 1998 .

6. ®enepanbHas LeneBas Hay4yHO-TEXHWYECKas mporpamMma “VccnegoBanus 1 paspaboTku Mo NPUOPUTETHBIM
HanpaBneHWaM pasBUTUS Hayku W TexHukn Ha 2002-2006 rogbl” . YTBepkaeHa NOCTaHOBMEHWEM
Mpasutensctea P® ot 21 asrycta 2001 r. Ne 605.

7. OepepanbHas UeneBas nporpamma pasButus KanuHuHrpagckom obnactu Ha nepwog Ao 2010 roga.
YTBEpXOEHA nocTaHoBMneHue npasutensctea PO ot 07.12.01 Ne 866.

8.  [lokTpuHa mHopmaumoHHoit BesonacHocTn PO ot 09 cenTsitps 2000 r. YTeepxaeHa npeangeHTom PO Ne
MP-1895.

9. 3akoH KanuHuHrpagckoit obnactu “O rocygapCTBEHHOM MnofdepXke WMHPOPMALMOHHBIX TEXHOMOMM B
Kanunnnrpagckoi obnactu” ot 29.11.01 Ne 89.

10. 3akoH KanuHuHrpagckom obnactu “O rocyaapCTBeHHbIX MHGOPMALMOHHBLIX pecypcax KanuHuHrpagckomn
obnacti” ot 11.02.02 Ne 115.

11. BpemeHHOe MOMoXeHWe O rocygapCTBEHHOM ydyeTe U peructpauum 6a3 v GaHKoB AaHHbIX. YTBEPXAEHO
MoctaHosneHueM Mpasutensctea PO ot 28 despans 1996 r. Ne 226.

12. TOCT 34.003-90, TOCT 34.201-89, TOCT 34.602-89. I'OCT 34.601-90, TOCT 34.401-90.
WHdbopmaumoHHast — TexHonorusi.  Komnnekc — CTaHgapToB  Ha  aBTOMATU3MPOBAHHbIE  CUCTEMI.
ABTOMaTI3MPOBAHHbIE CUCTEMbI 11 HEKOTOPbIE ApYIMe.

B npasoBom obecneveHnn gaetcs ouumanbHas TPaKkTOBKa BXKHEALWNX MOHATUIA CUCTEMBI MHGOPMALMOHHOTO
obecneyenmns AMK, ee anemeHTOB, NPUHLMNOB, (PYHKUMIA, 3aday; onpedeneHbl NOMHOMOYMS W 0BS3aHHOCTY
OpraHoB W CTPYKTYP, OTBETCTBEHHbIX 3a CO3AaHWe W pasBuTUE WHDOPMALMOHHOA WMHADPACTPYKTYpbl. B
yacTHocTn, OepepanbHblit 3akoH PO “O6 wHdopmauwn, wHGopmatusaumm U 3awwute  UHgopmauymn”
pernameHTUpyeT OTHOLIEHWS, BO3HWKAIOWWe npu (HOPMMPOBAHMM W WCMOMb30BAHWN  MHEOPMALMOHHBIX

pecypcoB Ha OCHOBE Co3faHusi, cbopa, 06paboTkW, HaKOMNEHUs, XpaHeHUs, MOucKa, PacnpoCTPaHEHWUs 1

npegocTaBneHns  noTpebuTento  AOKYMEHTUPOBAHHOM  MHGOpMaLMM,  CO34aHMs U UCMOSb30BaHMS

MH(OPMALMOHHBLIX TEXHOMOMMI U CpPeacTB ux obecneveHns. K OCHOBHbIM HanpaBneHWsM roCy4apcTBEHHOM

NONUTUKM B chepe UHGhopMaTU3aLmi OTHOCATCS:

- co3gaHue ¥ passuTHe deaeparnbHbiX U pervoHarnbHbIX MHEOPMALMOHHbBIX CUCTEM W ceTen, obecneyerme nx
COBMECTMMOCTM 1 B3aMMOLENCTBMS B €4MHOM MH(OPMaLMOHHOM NpocTpaHcTBe Poccuinckoin ®epepaunm;

- CO03[aHue YCroBWN 415 KAYECTBEHHOTO N APGEKTUBHOIO MHPOPMALMOHHOTO 06eCneYeHNs rpaxaaH, OpraHoB
rOCYAapCTBEHHOM BMACTW, OPraHOB MECTHOTO CaMOYMpaBMEHWs, OpraHu3auMi M OBLIECTBEHHbIX
00beanHeHuI Ha OCHOBE rOCYAAPCTBEHHbIX MHPOPMALIMOHHBIX PECYPCOB;

- copencteuMe (POPMMUPOBAHUI0 PbIHKA WH(OPMALMOHHBIX PECYpcoB, YCMyr, WHMOPMALMOHHBIX CUCTEM,
TEXHONOMI, CPeaCTB UX 0becneyeHns:;

- nognepxka npoeKToB W nporpaMm MHOPMAaTU3aLML U HEKOTOPbIE Apyrie.

3aKOHOM [ieKnapupyeTcsl rocyfapCTBeHHasi MOLAepXKa MPOBELEHUS Hay4YHO-MCCreaoBaTeNnbekix paboT B
obnactu paspaboTkM WHADOPMALMOHHBIX CHACTEM, TEXHONMOMMA U CPEACTB WX obecreyeHns, a Takke
oroBapuBaeTCs 06LLEAOCTYMNHOCTb FOCYAAPCTBEHHbIX MH(OPMALMOHHBIX PECYPCOB.

“OCHOBHbLIMM HanpaBneHUsIMM arponpoaoBonbLCTBEHHON nonutukn Ha 2001-2010 roabl”’, NocTaHOBREHMSMM
MpasutensctBa PO “O denepanbHoit Lenesoit nporpamme “OnektpoHHas Poccust (2002-2010 rogel)”, “O
KOMMSIEKCHOW NporpaMme pa3suTis MHADPACTPYKTYpPb! TOBApHbIX PbIHKOB Poccuickon thedepaumm Ha 1998-2005
rogbl”, ®PefepanbHOil HayyHO-TEXHMYeckor nporpammon “UHdpopmatusaums AMK Ha 2000-2005 rogw!”,
MexBegoOMCTBEHHON LieneBo nporpammoit ockomeesian Poceum 1 MuHcenbxosa Poccun  “CospaHue
MeskpernoHanbHOM MHAOPMALMOHHON TENEKOMMYHUKALMOHHON CETWU MHTerpanbHoro 0bCMyKuBaHWS®, a Takke
npuka3omM MuHucTepcTBa cenbekoro xosanctea PO “O cucteme MHGOPMALMOHHO-MAPKETUHIOBOIrO 0becneyeHns
AMNK  Poccun”  obocHOBLIBaETCS  HEOOXOAMMOCTL  COBEPLUEHCTBOBAHWMS  OTPACNEBON  MH(OPMALMOHHO
WHPaCTPYKTYPbI PETUOHOB.

B vacTHocTn, B ®efepancHon Leneson nporpamme “OnektpoHHas Poceus (2002-2010 rogbl)” ykasbiBaeTcs Ha
OTCYTCTBME LIENOCTHOM WH(OPMALMOHHON MHPPaACTPYKTYpbl U 3hPEKTUBHON MHDOPMALMOHHON NOAAEPXKKN
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PbIHKOB TOBApOB W YCMyr, 4YTO MPEnsTCTBYET LUMPOKOMY BHEOPEHWUK COBPEMEHHBIX WHGOPMALMOHHBIX
TEXHOMOMMA B 3KOHOMUKE. B “KomnnekcHoWm nporpamme pasBUTUS MHAQPACTPYKTYPbl TOBApHbLIX PbIHKOB
Poccuitckon degepaumm Ha 1998-2005 rogbl” 0TMeYaeTcs, YTO Ha CErOAHSLUHUIA AeHb OTCYTCTBYET JOCTYN K
KayeCTBEHHO W NOMHOM MHAOPMaLMK 0 TOBAPHBIX PhIHKAX, MOCKOMBKY HWA OAHA OpraHU3auuoHHas CTpyKTypa He
pacronaraer  HagexHoW W NOMHOM  WMHDOpPMALMein, BCECTOPOHHE  XapaKTEepU3ylLWen  COCTosHME
NHopmaLmoHHoro obecneveHnss HabmoaeHnin 3a (yHKUMOHMPOBAHMEM TOBAPHbBIX PbIHKOB M 9MEMEHTOB WX
WHEPACTPYKTYpbl. JTO aKTyanbHO M AN arponpoLOBOMbCTBEHHbIX PbIHKOB, KOTOpbE SBASIOTCA OLHWUM W3
OCHOBHbIX BWOOB TOBApHbIX pbiHKOB. B 3TOi CcBA3M 0coboe BHUMaHMe B “OCHOBHbLIX HanpaBreHWsIX
arponpoaoBonbCTBEHHON nommTukn Ha 2001-2010 rogbl” npegnonaraetcs yaensTb COBEPLUEHCTBOBAHMUIO
nHdopmaumoHHoro obecnevennss AMK (co3gaHuio M NOAAEpXKaHUI0 eOMHON TOCYOAPCTBEHHOW CUCTEMBI
NHEOPMALMOHHOTO 0becneyeHnst arponpOAOBONBCTBEHHBIX PbIHKOB, 06ECMEYEHNI0 MOHUTOPUHIA PE3yNbTaToB
NPOBeAEHNs arpapHoOi NOMMUTUKK), pa3paboTke eanHON CUCTeMbl ByxranTepckoro M CTaTUCTUYECKOrO yyeTa B
oTpacnsix AlK.

MWHUCTEPCTBOM CenbCKoro xo3sicTea PO coBMecTHO ¢ ArponpoMbILLINEHHBIM CO30M Poccum u Accoumaumen
KPECTbSHCKMX  ((PEPMEPCKMX)  XO3AMCTB U CENbCKOXO3ANCTBEHHbIX  KoomepaTuBoB  Poccu  Bbinu
chopMynmpoBaHbl OCHOBHbIE MPOBEMBI M YTOYHEHbI 3aa4M COBEPLUEHCTBOBAHMUS CUCTEMbI MHADOPMALMOHHO-
MapkeTuHrosoro obecnedenmns AMK Poccun. OgHum 13 nyTeit pelieHns npobnembl pa3suTus MHOPMALMOHHOM
uHdpacTpykTypel AMK sBnsieTcs co3gaHne OTKPbITbIX MHOPMALMOHHBIX CUCTEM, MHTEMPUPOBAHHBIX B €AMHOE
MHOPMaLMOHHOe NPOCTPaHCTBO Poccuu.

B cootBetctBuM c npukasom MuHcenbxosnpoga Poccum ot 19 mas 1995 ropma “O cosmaHuM eauHoro
WHdopmMaLmoHHoro npocTtpaHctea AMK Poccun” ocHoBy efnHOro MHopmauuoHHoro npoctpaHcTea AlK
COCTaBMSIET OTKPbITas pacnpedeneHHas uHpopmaumoHHas komnbtotepHas cuctema (OPKC) AMK Poccuu,
npegHasHaveHHas Ang obecneveHns WHGOPMALMOHHON NOAAEPKKM MPUHATUS PELLeHMn Mo BOMpocam
roCyapCTBEHHOMO perynupoBaHns xoda arpapHoi pedpopmel Bo Bcex cpepax u otpacnsx AMK. B HacTosiwee
Bpems 64 pernoHanbHbIX U 34 paioHHbIX opraHa ynpasneHus AlK sapeructpuposaHbl 8 OPKC. Bo mHormx
pernoHax (yHKLUMOHUPYIOT pacnpeerneHHble KOMNbTEPHbIE CUCTEMBI ANs Leneit opraHos ynpasneHus AMK, a
TaKKe CanTbl pernoHanbHbix opraHos ynpasneHus AMNK B MHTepHeTe.

Mogknovenne k OPKC mogynen pernameHTUpoBaHO “BpeMEHHBIM MOMOXEHWEM O PErucTpaLm, 3KCNepTuse u
cepTudmKaLmm 6a3 faHHbIX 1 NporpaMMHbIX NPOAyKTOB B cucTeme MuHcenbxo3npoga Poccun”. Skcneptusy 6a3s
AaHHbIX W NPOrpaMMHbIX MPOAYKTOB OCyLlecTBnsieT LleHTpanbHbIil Hay4YHO-UCCenoBaTENbCKAN  UHCTUTYT
WHHOBALMOHHbIX NpoBfieM W MapkeTWHra, a WX perncTpaumio 1 cepTudmkaumio — MMaBHbIA BbIYMCINTENbHbIN
LeHTp MuHucTepcTBa cenbekoro xossinctsa P®. TexHonornveckoir ocHoeot OPKC crnyxut MexpermoHarnbsHas
TENEeKOMMYHUKALMOHHAA CeTb MHTerpanbHoro obenyxmeanus AMNK Poceun.

MapannensHo BeayTcs paboTbl MO PasBUTMIO PHIHOYHONM MHCPACTPYKTYpbl, NPeaycMaTpuBaloLLMe Co3aaHue
CUCTEMbI MHCDOPMaLMK O pbiHKE, BKMKOYasi COOTBETCTBYHOLLEE NpOrpaMMHOe obecneyeHne, UHBECTMPOBaHWE B
YaCTHbIE MPEANPUATUS U WHCTUTYLMOHANbHOE PasBuTHe, M MO CO3L4aHN0 MHAOPMALMOHHO-KOHCYbTALMOHHOV
cnyx0bl 4Ns CEenbCKMX TOBApOMPON3BOAMTENEN (Pa3BUTUIO CyxObl pacnpocTpaHeHnst MHopmaLum, 06y4eHmo
CNeynanmcToB, BHEAPEHWIO CELMan3npoBaHHOrO NPOrpaMMHOTO W TEXHUYECKOro obecneyeHus).

B 3akniuyeHue OTMETUM, UTO OCHOBbI 3aKOHOLATENbCTBA, PErnameHTUPYIOWEero MpoLuecc Co3haHus u
(OYHKLUMOHMPOBAHMS MHOPMaLMOHHON MHApacTpykTypbl AlK, Ha CEroaHALWHWA feHb 3anoxXeHbl. TO co3naeT
GnaronpusTHbIe YCnoBuMs 415 npoLecca MHdhopmaTusaLmm arponpofoBoNbCTBEHHOIO cekTopa KanuHWHrpaackon
obnactu. B T0 xe Bpems Heobxoanmo paspabatbiBaTb pervoHanbHyr HOPMaTUBHO-NPABOBYIO U METOANYECKYHO
a3y, koTopas Ha CEroAHALWHWA feHb NPaKTUYECKN OTCYTCTBYET.

AKTyanbHbIMW  BONPOCaMK  CO3AAHWS PErMOHanbHON  MHAOPMALUMOHHOW WHGPACTPYKTYPbIl, C Halen TOuKM
3peHns, SBNAKTCA paspaboTka nporpamMmbl JONTOCPOYHOTO Pa3BUTUS MHGOPMALMOHHON MHApacTpyKTypbl ATK
KanuHuHrpagckoh obnact Ha OCHOBE COBPEMEHHbLIX TEXHOMOTMI; BHeApeHMe (hedepanbHbiX MPOEKTOB
nHpopmaTusayum AMK - cucTembl 3NEKTPOHHOTO LOkymeHTooBopoTa, 6a3 AaHHbIX, WHTEPaKTUBHON CUCTEMBI
CEMNEKTOPHbIX COBeLaHui; pa3paboTka MHOrOYPOBHEBOW WH(OPMALMOHHON CUCTEMbI MOHWUTOpUHra AlK
PerMoHa;  Co3daHuMe  MHOMOYpPOBHEBOW  PErMOHAmNbHOM  KOMMBbIOTEPHOW — CUCTEMbl  MHCOPMALMOHHO-
KOHCYNbTaUMOHHOMO  OBCRyXWBaHMS  CENbCKUX  ToBaponpoussoauTenen; paspabotka cainta  AlK
KanuHuHrpagckoi obnactu. PelueHne aTux 3agay No3BONMWUT MPOBOAMTL arpapHyld ped)opMy Ha KauyeCTBEHHO
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HOBOM YpOBHE B YCMOBUSX Pas’BUTOM PervoHanbHOM WHGOPMaLMOHHOM WHGpacTpykTypbl AMNK Ha 6ase
COBPEMEHHbIX MH(OPMALMOHHBIX TEXHOMOMUIA.
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KNOWLEDGE PRESENTATION AND REASONING WITH LOGLINEAR MODELS

Veska Noncheva, Nuno Marques

Abstract: Our approach for knowledge presentation is based on the idea of expert system shell. At first we will
build a graph shell of both possible dependencies and possible actions. Then, reasoning by means of Loglinear
models, we will activate some nodes and some directed links. In this way a Bayesian network and networks
presenting loglinear models are generated.

Keywords: computer oriented statistics, knowledge discovery, learning Bayesian networks, automatic analysis of
multivariate categorical data sets.

Introduction

Our main aim is to link statistical theory to some networks in order to enrich computer’s reasoning capability. In
this paper we will define a new data structure called LLN and offer an algorithm for learning a Bayesian network
by using knowledge obtained from categorical data set. This algorithm finds out the loglinear model, describing
data, a presentation of this model by a LLN and a Bayesian network describing the relationship among the
variables of interest.

Categorical data is most often modelled using loglinear models. In this paper we provide a principled foundation
for reasoning with Loglinear models. We will discuss loglinear models that describe association patterns among
two and three categorical variables.

Graphs are natural data structures for digital computers. We will provide a framework presentable by a direct
graph for modelling categorical data and interpreting the results. Different directed graphs can represent the
same dependence structure for the set of associated variables. Consequently, if the links have no causal
interpretations, we will obtain a set of equivalent graphical structures.

Basic concepts and definitions

Suppose we have a set of n, n>1 possibly related categorical variables V={Xs, X>,..., Xi}. This set can be
represented pictorially by a set of nodes — one node for each variable of V. These nodes can be connected by
arcs. The dependency structure could be presented by a Bayesian network. The language of Bayesian networks
is described in [Castillo,Gutierrez,Hadi,1997].

A

- 2 Xz,

Figure 1. Graph shell.
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Suppose also that we have a set of k actions A={A+, A2,..., A}, that could be applied on some of these n nodes.
The objective of an action is building a loglinear model describing categorical data available. These actions can
be applied to some variables from X. The application of an action to objects is visualised by directed arcs.

Let V={X,Y,Z}. Actions and nodes are placed on different levels in the graph shell (see Figure 1). On level 0 the
nodes, presenting the associated categorical variables X, Y, and Z are placed. On level 1 — nodes, presenting
new variables XY, YZ, and XZ. The variable XZ could be composed of the IK combinations of levels of X and Z or
it could present partial association only. On level 2 — nodes, presenting a new variable XYZ. The variable XYZ
could be composed of the IJK combinations of levels of X, Y and Z or it could present three-factor interaction
only. On level -| - actions applicable to nodes from level 0 and giving results in nodes from level /; I=1,2. On a
sub-network in the level interval [-1, 1] we can reason about the relationship between two variables. On a sub-
network in the level interval [-2, 2] we can reason about the relationship between three variables. In the general
case on a sub-network in the level interval [-/, ] we could reason about the relationship between I+1, [=1,2,...
variables.

Loglinear models and their interpretations

In two dimensions only two distinct loglinear models can occur, in general. Either the two variables are
independent, or they are associated. The loglinear models, presented bellow, present these two cases.
Given a two-dimensional contingency table the models assume a sample of size n distributed over IJ cells. Under

multinomial sampling, the probability that an observation will fall into cell ij is 7Z;; for all =1, ..., ], =1, ..., J. The
expected value m, is nx,. The expected value for the observed counts in a contingency table could be
estimated by independence loglinear model log(m; ) = u+ A +/1§ , where the parameters {1} and {/li}
satisfy > 4* =321 =0, or by dependence loglinear model log(m,) = u+ A + A + A", where the
parameters {4}, {4, } and {4;"} satisfy > 2 =>" 2" => 2 =0.

These two mathematical models are graphically presented in Figure 2 and Figure 3. The case of independence is
shown in Figure 2. This properly indicates the presence of mutual independence. The case of interaction is
depicted in Figure 3.

A

log(m,)=u+A4 +1"

/ -0 , @ @ p(x,y) = p(x)p(y)

Figure 2. Graphical presentation of the independence loglinear model

Given a three-dimensional contingency table the model assumes a sample of size n distributed over IJK=N cells.
Under multinomial sampling, the probability that an observation will fall into cell jjk is Tiik for all i=1,... I,

j=1,....J, k=1,...K. The expected value My, is Ny The model of mutual independence for a three-
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dimensional contingency table is log(m,; ) = 1+ A + A + A7 . The parameters {1}, {17} and {1}

satisfy D A1 =>" 21 =>" 2% =0.
Interactions between two or all three variables can be modelled by including the additional terms {4}, {47},

{2} and {247} with zero sums over the parameters. The interaction structures are following: mutual

independence, partial independence, conditional independence, no three-way interaction, and three-way
interaction.

Mutual independence of the three variables is equivalentto 7z, =7, 7, , 7., . The loglinear model of mutual
independence is log(m,, ) = g1+ A, + A, + A; . All variables are pair-wise (mutually) independent. Thus, only
the main effects /”LZ.X : /1_’; , and /If appear in the model. Each pair of variables is also conditionally independent
and marginally independent.

A

— 2
» @ log(m,)=p+A" +2 + ;"
. p(x,y)=px)p(y|x)

Figure 3. Graphical presentation of dependency loglinear model for two-dimensional contingency table

Partial independence means presence of A;", A, A; , and additional presence of one A", 4Be{X,Y,Z} A#B.

Suppose that the variable X is partially independent of Y and Z. In accordance with the definition the variable X is
partially independent of Y and Z, if 7, ==, 7z , forall ijk The composite variable YZ, which has JK
different levels combinations of Y and Z, is mutually independent of X. The corresponding loglinear model is
log(my, )= pu+ A" + 2, + A{ + A} . The variable X is jointly independent of Y and Z. The variables X and Y
are conditionally independent given Z, and X and Z are conditionally independent given Y. The variables Y and Z
are conditionally dependent. The variable X is also independent of Y and Z in the X-Y and X-Z marginal
tables.There are three models of partial independence.

Conditional independence of X and Y given Z means 7, =7, 7, forall ijk The loglinear model is

+jlk
log(my )=+ A" + 2, + A + 2,7 + 2% . The variable Z is conditionally dependent with both X and Y. The

variables X and Y may be marginally dependent, even though they are conditionally independent. There are three
models of conditional independence.

The loglinear model of no three-way interaction is log(m,; )= p+ A" + A, + A + 4, + A7 + A5 . Al
three pairs of variables are conditionally dependent. Although every variable interacts with each other variable,

there is no interaction between all three variables. No pair of variables is conditionally independent. When there is
an absence of three-factor interaction, the association between two variables is identical at each level of the third

variable. The cell probabilities have form 77, = ¥/, , @y .
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All parameters are included in the three-way interactions model. The loglinear model of three-way interaction is

log(my )= pu+ A + 2+ XL+, + 27 + A7 + 4,7 . This is the model where every possible
interaction is included. The only interpretation of this model is the fact that apparently all other models failed to
represent the data in a suitable way.

The most common problem in loglinear modelling is to find the most suitable model. The better model describing

data includes as few interaction terms as possible and declares as much of the deviation from mutual

independence as possible. We usually use £ “and G statistics to judge the adequacy of a loglinear model. Roy
and Mitra gave Person-type statistics for large-sample tests.

We have illustrated ideas using the two and three-variable case. Loglinear models for four-way tables are more
complex than for three-way tables, because of the variety of potential partial association, three-factor interaction
patterns and four-factor interaction pattern.

We can readily extend the framework to arbitrary multi-way tables.

When the number of dimensions increases, both the number of possible interaction patterns and the number of
cells dramatically increase. Frameworks for multy-way tables will be much more complex.

The question whether this interaction is statistically significant or not remains unrevealed, as long as the number
of underlying observations is unknown. A way for presenting our belief in a loglinear model is presented in
[Noncheva,Marques,2002)].

Each of these models are visualised below. The topological shape of each model-type is not invariant against a
permutation of the variables.

A visual method based on mosaic plots for interpreting and modelling categorical data is considered in
[Theus,Lauer,1999]. Paik suggested circle diagrams for presenting results from three-way tables [Paik,1985].

Types of independence in a three-way cross-classification of X, Y, and Z

A relationship is defined by the join distribution of the associated random variables. The joint distribution
determines the marginal and conditional distributions. Simplification occurs in a joint distribution when the
component random variables are statistically independent. We will discuss four types of independence for
categorical variables.

The three variables are mutually independent when 7, =7, 7 . 7, foral i j, and k. On a log scale,

+j+
mutual independence is the loglinear model log(m,; ) = p + A + A} + A .

Variable Y is jointly independent of X and Z when 7, = 7, 7, ;. foralli, j, and k. This is ordinary two-way

+j+
independence for X and the new variable YZ composed on the JK combinations of levels of Y and Z. The
loglinear model is log(m,; ) =+ A + A% + A + A" . Mutual independence implies joint independence of

any one variable from the others.
If X and Y are independent in the partial table for the kth category of Z, then X and Y are said to be conditionally

independent at level k of Z. If {rz,, =7, /7, ,i=1,..,1,j=1L..,J} denotes the joint distribution of X and

Y at level k of Z, then conditional independence at level k of Zis 7, =7, 7., foralliandj. X andY are

+jlk
conditionally independent given Z when they are conditionally independent at every level of Z, or equivalently,

when 7z, =77, , /7., forali j, and k. Conditional independence of X and Y is the loglinear model

+jk ++k
log(my, )= u+A" + 2+ X + 47 + 25 . If Yis jointly independent of X and Z, then X and Y are
conditional independent.

We say that X and Y exhibit marginal independence if 7, =7, .7, ;. . Jointindependence of Y from X and Z

(or of X from Y and Z) implies X and Y are marginally independent.

The relationships among the four types of independence are summarized in Figure 5. The basic question is how
these types of independence could be presented graphically within the framework we are building. A solution of
this task is given in Figure 6 and Figure 7.
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Mutual indenendence of X. Y. and Z

!

Y iointlv indenendent of X and Z

e ~

X and Y conditionallv indenendent X and Y marainallv indenendent

Figure 5. Relationships among types of X-Y independence.

Decision network for reasoning with Loglinear Models

Decision networks are graphic structures, that represent probability relations and information flows
([Shachter,86], [Shachter,88]). We introduce a kind of decision network for reasoning with loglinear models
called loglinear network (LLN). A variable from the loglinear model is presented as a node in the graph of
the loglinear network.

Definition: A loglinear network (LLN) comprises of the following set of items: (X,(A,1), (X',P), A*, u, & ). Itis
within this particular set where they are shown as below:

Xis the directed graph of the (in)dependency among all variables X;, i=1,...,n, in the model. It is called LLN
graph.

(A,]) is recognized as a directed graph of basic operations, where A={A;, i=1,...,k} is the set of these basic
operations, 1={(A,X'm), i=1,....k; m=1,...,n} is the set of directed information arcs and X’ = X is the set of
the associate variables that we are interested in. The objective of a basic operation is building a loglinear
model describing categorical data available.

(X',P), is a Bayesian network, built for. X' X is the set of the associate variables that we are interested
in.

P is the set of conditional probabilities.

A* is the decision set. A* is the set of adequate loglinear models.

u: X’ >R is the utility function, where R represents the real numbers set. Usually # “and G statistics are
used as utility functions.

81 A—> A*is the decision rule. Usually the decision rule is based on # “and G statistics.

We distinguish between explanatory and independent variables. Independent variables are classified as
explanatory if they are involved in the model under study otherwise they remain independent variables that
could be involved in a model. Both the explanatory variables and the response variable from the loglinear
model are presented as nodes in the LLP graph. The alphabet of the LLP graph language is as follows:

Z is the response variable

X is an independent variable. It is equivalent to setting the model parameter equal to zero in the
neneral mndel

Y is an explanatory variable.

For examnle.

@

Response variable of the three-way interaction model

X Y VA XY XZ YZ XYZ
log(mijk) =u+A4 + /lj + A4 + /lij. + 47+ /ljk + /ij
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XYZ Response variable of the no three-way interaction model
log(myk) U+ A+ /1Y + A7 + /1)" A7+ ﬂ,ﬁ

—Siyy: The variable X is |ncIuded in the loglinear model with response XY or X is an
“=" explanatory variable in the loglinear model with response XY.

A >@ The action A is applied to the variable Y.

A >@ The action A could be applied to the variable Y.

@—’@ Variable Y depends on variable X.

@—»@—»@ Variables X and Y are independent given variable Z.

Inference Algorithm

Once the initial knowledge has been presented, one of the most important tasks of a system is to draw
conclusions when new information is observed. An algorithm of drawing conclusions about both dependency and
probabilistic structure of a Bayessian network is roughed out below.

Inference algorithm
Input: A set of n random variables and its graph shell and an n-way contingency table (n=2,3,...).
Output: A Bayesian network over the set of variables.

Steps: Generate different tasks for building loglinear models starting with most restricted ones (from mutual
independence model to saturated model).

1. Build a restricted loglinear model. Go to step 2.

2. Check for adequacy. If the loglinear model is adequate then activate the appropriate arcs in the graph shell and
update the probability distributions of the variables of interests according to the newly available information. Go to
step 3. If the loglinear model is not adequate then go to step 1.

3.End.
For example, possible results could be the graphs of Bayesian networks presented in Figure 6 and Figure 7.

Model 1: log(m,;) = u+ A +/1Y

LLN graph: @ @ BN: @ @ pix.y)=p(x)p(y)

Assertion: 1 (X,Y| @)

Model 2: log(m,) =+ A" + 2. + A"

LLN graph: @_>@ )p(ylx)
O

Assertions: D (X.Y] @)

Figure 6. LLN frameworks for two-way contingency tables.
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Model 1: Mutual Independence log(m,, ) = 1+ A+ lﬁ + A7

Interpretation: All variables in the model are independent of all other variables in the model.

LLN graph: @ @ @ BN @ @ @ DXy, 2)=00p()p(2)

Assertions: | (X{Y,Z}| @), 1 (XY}.Z| D), 1 (Y.4X, Z}| D)

Model 2: Partial Independence log(my )= p+ A" + 2, + X + Ay

Interpretation: One factor is independent of the other factors.

LLN graph: @ -
@ .@ ®@ p(x.y,z)=p(x)p(y,2)=p(x)p(y)p(zly)
>, O

Assertions: D (Y,Z| ¢), I (X{Y,Z}| ¢)

Model 3: Conditional Independence  log(m,, ) = u+ A" + A, + AL + X7 + 2

Interpretation: We make decision for independence of two factors and there is a relationship between
hoth of those factors and the third factor.

I''N aranh- @_@ BN-
=p(y)p(zly)p(x|2)

p(x.y,2)=p(y)p
W & o
D

Assertions: D (X,Z| §),D (Y.Z| @),1(X,Y|2)

Model 4: No Three-Way Interaction log(m,,) =+ A" + X + 4 + A + 27+ 2

Interpretation: There is an association between X and Y that is the same for each level of Z; Y
and Z have an association that is the same for each level of X, and X and Z have a relationship

that is the same for each level of Y.

LLN graph: ®<—O_>@

‘g() p(x.y,2)=p(z)p(y|x,z)p(x|2)
@p D

Assertions: D (X,Z] Y), D (X,Y]| Z), D (Y,Z| X)
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X | aY . aZ  aXY  AXZ | AVZ . 2XVZ
Model 5: Three-Way Interaction log@n,,-k)= U+ +/1j +4 +ﬂij A A T A

<_6)_'@) B:

LLN graph:

p(x.y,2)=p(x)p(yIx,2)p(z|x)

Assertions: D (X,Z| @),D (X,Y| @),D(Y,Z| @),D(X{Y.Z}| ?),D(Y,{X2| @),
DUXYIZI @)

Figure 7. LLN frameworks for three-way contingency tables

Conclusion

We have introduced a new graphical representation of loglinear models. We have presented a framework for
reasoning with loglinear models. In our framework both dependences between nodes and actions on nodes enjoy
a graphical representation. Loglinear networks are graphs with three types of nodes and two types of arcs,
representing dependencies and actions. Using this framework we construct a Bayesian network of associate
random variables.
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KOMNbIOTEPHOE MOAENUPOBAHWUE 3AAAYX MACCOBOIO OBCNYXUBAHUA

N. NaH4yeHKO

AHHomauyusi: OOHa u3 enagHbiX 3aday MeHeOxMeHma upm — onpedenumbs HeobX00UMOe Yucro
obcnyxugarwe20 nepcoHana 8 KaxObili MOMEHm epeMeHu no 3adaHHOMy Kpumeputo. Kpumepuli
onpedensemcsi cneyuukol OesmenbHocmu upmbl. Hanpumep, dns Konn LleHmpos — amo npoueHm
obcnyxeHHbIX aboHeHmMos 3a onpedeneHHbIl NPOMEXYMOK 8pemMeHu, Ons makcu — cpedHee Konu4yecmeo
«C800600HbIX» Makcucmos 8 OaHHbIl MOMEHM 8pemMeHU. Ha nomowb 8 peweHuu makol He npocmoli 3adayu
npuxodum mamemamuka: meopusi 8epOSIMHOCMU U MeMOObI MameMamu4eckol cmamucmuku.

Knioyesbie cnoea: 3adaya maccogoeo obcnyxugaHus, modenuposanue, Komn LleHmp, mpaHcnopmHbie
opeaHu3ayuu.

BBepeHue

TOYHOCTb pe3ynbTaToB PELLEHNs 3aayy MaccoBOro 0BCnyxuMBaHNs OCODEHHO BaHa B TEX yYpeXaeHusx, rae
BEMNMKO YNUCNO NIMHMIA 0BCNYXMBaHUS (MULWb AN COCTABMIEHUS PacrucaHus LiTaTta Ha Creaylowyl Heaeno
Heobxoaumo MuHuMyM 40 YenoBeko-4acos). Tem Bonee, ecnm 3T0 YMCIIO 3aBUCUT OT BPEMEHM.

lMosTomy BO3HMKAeT npobrnema hopMynupoBaHUsl adeKBaTHOM MaTEMATUYECKOW MOAENW W, Kak CreacTBue,
ONepupoBaHNs € NMOTHOCTAMK  pacnpedenieHnsl BEeposATHOCTW (BpeMeHu oxugaHus TpeboBaHus, ero
obcrnyxuBaHus, OxuaaHus TpebosaHneM B odvepeau O OOCnyxuBaHus, OO0 OTKasa OT 06CNyxMBaHus),
MaKCUMarbHO Y4NTbIBAOLMMIU OCOBEHHOCTW 0BCIY)XMBAHUS 3aKa3oB AaHHON OpraHM3aLmi.

PewweHue 3agaym maccoBoro OGCHY)KVIBGHMFI C NOMOLbLI0 KOMNbKOTEPHOro MoAaenMpoBaHus

Mog TpeboBaHuem Oyaem noHumaTb OOBEKT MnM CyOBEeKT, KOTOpbI MOXET oBcnyxuBaTtbes, nonagatb M
HaXoaMTCA B 04epeam, a TaK Xe NoKuaaTh ee.

CywecTBylolme Mogenu, npegnonarawwye aHanuTuyeckoe pewenne [1], WMeKT npuHUMNMansHoe
OrpaHMYeHNE — OHW OMepUPYHOT C NNIOTHOCTSIMM PacnpeaeneHns BepOSTHOCTU (BPEMEH OXuaaHus TpeboBaHus,
ero 06CnyX1BaHWSA M OXMAAHUS B o4epeamn fo obcnyxmeanus [1]), 3agaHHbIMM aHanuTuyecku. Ho B pabote [2]
nokasaHo, 4TO y4eT MHopMauuM O Kaxaom TpeboBaHMM (3HAYWT, y4eT 3MMUPUYECKUX MNOTHOCTEN
pacnpefeneHnsl BEepOSITHOCTW) 3HAUMTENbHO MOBbIWAET TOYHOCTb pacyeToB. [loatomy, cchopmynupyem
MOCTAHOBKY W anropuTM peLUeHMst 3afads MaccoBOro OBCMyXMBaHUS C Y4YETOM 3MMUPUYECKUX MIOTHOCTEN
pacnpefeneHns BepoSTHOCTI BPEMEHW OXuaaHUs TpeboBaHusI, ero 006CNyXuBaHus, oxuaaHus TpeboBaHEM B
ovepeay o obenyxuBaHns, 4O 0Tkasa OT 00CNyXWBaHMS.

MaremaTnyeckas nocTaHOBKa 3aAaumn.

MpeAnonoxuM, YTo KONIMYECTBO NUHUIA 0BCTYXMBaAHUS U3MEHSIETCS BO BPEMEHU AMCKPETHO. BBeaem npasuno,
no kotopomy onpepensetcs muHumansHoe Bpems AllTime, 8 Teyenmne kotoporo konmyectso nuumin N

obenyxveanms B npuHumne He mensietcs, To ects N = const n AllTime ssnsetca auckpetoit Bpemenm.
MycTb niobas NUHMS OOCAYXMBAHUS MOXET HauMHaTb W 3akaHuMBaTb OOCMYXMBAHWE TOMbKO B MOMEHTbI

0 .1 .
Bpemery t.' u t, cooTBeTCTBEHHO. 1= 0,1,..., M, rae M - konnyectso Bo3MOXHbIX cMeH. Toraa
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AllTime ;= min (tf1 —ti(z j
1=0..M
i=0..M
k,,k,=0.1
k,=k,=1#]

CchopMynnpyem MaTemaTuyeckylo MoCTaHOBKY 3a/jauyt MacCoBOrO OBCMYXMBAHWS ANs MPOMEXyTka BpemMeH:
[0, AllTime].

Myctb cywecteyeT N nuHuin  oBCnyxuBaHus. B HEKOTOpble  MOMEHTbl  BpeMeHu T, rae
t=0,1,..., AllTime, nocrynaior Tpe6osaHns B ouepeab. MOMEHTLI BPEMEHN T MOAYMHATCA NAOTHOCTY
pacnpepenenus Beposthocth PInCome(T). Mpeanonaraetcs, 4to B OAWH U TOT Xe MOMEHT BPEMEHU

MOXeT MocTynuTb Gomnee ogHoro TpeboBaHUs. ECriv B MOMEHT NOCTYNNEHNUs! XOTb OfHa W3 NIUHIIA 06CHYXMBaHUS
cBoGoaHa, To TpeboBaHWe MIHOBEHHO HauMHaeT obCnyxuMBaThCs. Bpems obcnyxmBaHWs ooHOMO TpeboBaHus

MNOAUMHAAETCA MIIOTHOCTU pacnpedenekue BepostHocT Service(T), spems oxupaHus TpeGosaHuem [0
oTkasa o1 obcnyxusanma - Wait(t).

Llenbto peluenuns 3aaaym B Takoil NOCTAHOBKE SBNSAETCS ONpeaesieHne

> NMOTHOCTU pacrpeaenerns BeposiTHOCTY BPEMEHU OXuaaHusi TpeboBaHWeM B O4epeau Ao
obcnyxuBaHus,

> NNOTHOCTW pacrnpefeneHnst BEePOSITHOCTU KommyecTBa CBOGOAHBIX MMHWIA OBCIYXWBAHUS WK
konuyectea TpeGoBaHUil B o4epeaum,

a TaK Xe Konmn4ecTa 0BCnyXeHHbIX TpeboBaHuiA.
BHecem HeKoTopble YTOUHEHUS.

1. Bpems oxudaHus mpebosaHus.

3apaua: onpeaenuTb KonnyecTeo TpeboBaHuii B kaxabii MomeHT Bpemern, ot O go AllTime, sHas
> konmmdectso noctynuewmx Tpebosanuin ( AllEntry),

> NpOMEXYTOK BpeMeHu, B TeueHne kotoporo noctynatot tpebosarus (o1 0 go AllTime),
> NNOTHOCTb pacrpeneneHns BeposTHoCTM BpeMenm oxuaarns Tpebosarns (PInCome(T)).

CryvaiiHas BenuuMHa T, Bpems OXuiaHus TpeBGoBaHWs, UMEeeT UCKPETHYK He HOPMUPOBAHHYIO MMOTHOCTH
pacnpeaenerns PInCome(t) ¢ amckperrbim aprymentom T: T =0,1,..., AllTime. Mposeaem

AllEntry skcnepumentos, noyyas sHavenus CurTime cryyaitHoit BenuumHbl T . ckpeTHast hyHKLMS
InCome(CurTime) c guckpetHbiv aprymentom CurTime otoGpaxaer pesynbtar skcnepuMeHTa,
npuiem NumEnNtry oy Time ., pagHoe InCome(CurTime), - konuyecteo ncxogos skcnepumenta

co 3HaueH1eM CurTime. Cnpasean1so cneqylolee PaBEHCTBO:
AllTime
Y NumEntrycy,Time = AllEntry. Monoxamm AllTime=6, AllEntry=>53. Ha
CurTime:=0
pucyrke 1 npusesen npumep dyHkumii InCome(CurTime) u PInCome(T).
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‘ MnoTHoCTb pacrnpeenerus BeposatHocTu £ PesynbTaT YUCNEHHOTO 3KCnepuMenTa ‘

PUCYHOK 1. =% — NOTHOCTb pacrnpeneneHns BEPOSTHOCTM CyYalHON BEMMUMHBI T , i — 3aBUCUMOCT

InCome(CurTime).

AllTime.

Takum 06pa3om, Mbl MOMYYMNK  KOMMYECTBO MOCTYMMBLUMX TpeBGOBaHWA B KaXabli MOMEHT BpeMeHM

CurTime, rope CurTime

0,L,...,

Bpems obcnyxusarus 00H020 mpebogaHus.

2.

0,1,..., AllTime.

3apava: onpeaenuTb BpeMmsi 0GCNyXWBaHWUS KaXOOoro nocTynarolero TpeGoBaHus, 3Hasi He HOPMUPOBAHHYHO
MMOTHOCTb pacnpefenieH st BEPOSTHOCT BpemeHu 0OCMyXuWBaHUS OfHOTO TpeboBaHWs C AWUCKPETHbIMM

aprymeHTamm 1 sHadeHmuamn — Service(t), rae T

Bpems oxudaHus o0HUM mpebogaHuem 0o omkasa om 0bCyKUSaHUS.

3.

3apava: onpefienuTb BPeMS OXMOAHWS KaxablM MOCTynawolwmuM TpeboBaHWeM B ouepean A0 OTkasa oOT
06CnyX1BaHMsI, 3Hast He HOPMMUPOBAHHYKO MAOTHOCTb pacnpeseneHus BEPOSTHOCTU BPEMEHU OXULAHUS OfHUM

Tpe6oBaHmeM [0 OTkasa OT OBCIYXUBAHUA C [AMCKPETHbIMU apryMeHTamu v aHauexmamn — Wait(t), roe

T=

0,1,..., AllTime.

3HaueHMst peanu3aLmm CydaitHoro npouecca onpeaensioTest ¢ nomolsio dyHkumn Probability , Ha sxop

KOTOPOW MOJAeTCs MOTHOCTL pacrpeneneHns BeposTHocTM P(X) a pesynbTar — apryMeHT dyHKUMM

X

I p(y)dy, npuuem sHavenms F(X) pacnpeaenens!

pacnpegenenus seposthoctn F(X). F(x):

—00

paBHOBEPOATHO.
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Bnok - cxema moaennpoBaHus

Onpegenerve: DimAr := Makcumym(AllEntry, N).

Beenem onepaTtopsl, obnacTtbto onpeneneHna KoTopbiX ABAAKTCA MacCUMBbl Pa3MEpPHOCTbHO DimAr wus
NPOCTPaHCTBa MacCcMBOB TypeArQueue , 3HA4YEHMAMM KOTOPOro ABNAKTCA HaTypanbHbI€ YCHa.

Onpenenetve: onepatop AddToQueue geitcteyet Ha Macens Ar no npasuny:

Ar € TypeArQueue AddToQueue, Value > Result € TypeArQueue.
AI'Z{XO Xl X_] 0O .. 0 0}
Result={Xo X; .. Xj Value .. 0 0} rge j<DimAr.

dopmansas sanmek: Re sult ;= AddToQueue(Ar, Value).

Onpenenenve: onepatop ExtractFromQueue geiicteyer Ha maccus At no npasuny:

ExtractFromQueue, i

Ar € TypeArQueue > Result € TypeArQueue.
Ar = {XO Xl Xi—l Xi Xi+1 Xi+2 O}
Result={Xy X; .. Xj1 Xj41 Xjz2 - 0 0} rei1+2<DimAr.

dopmansHas sanmek: Re sult ;= ExtractFromQueue(Ar,1).

BBegem onpegeneHnst MaccvBOB, KOTOpblE MCMOMb3YHTCA MPU  MOAENMPOBAHMM MpoLecca MacCoBOro
obcnyxusaHms.

Onpenenexve: FutureLength[1] - anpuopHoe Bpema obcnyxusanna TpeGosaHus nog HOMEPOM i B
ovepean. 1= 0,1,..., DimAr.
Onpenenenve: Lines[1,1] - maccus, kaxablit aNeMEHT KOTOPOrO NOKA3bIBAET, CKOMKO BPEMEHM 0CTanoch

obenyxusat Tpebosanue Ha i-om nuHm obcnyxusanus. Lines[0,1] - Lines[l,1] s npeabiaywmi
MOMEHT BpeMeH!.

Onpenenenve: MaxTime[i] - anpuopHoe Bpemst oxupaHns TpeGoBaHMeM Noa HOMEPOM i B ouepean 0
oTkasa ot obenyxusanma. 1= 0,1,..., DimATr.

Onpenenexve: RealWait[1] - nnotHocts pacnpeaeneHst BEpOSTHOCTA BPEMEHI OXiaaHs B odepenu 40
obecnyxveanmus TpebosaHneM, koTopoe He ycneeT nokuHyTb nocneadiorn. 1= 0,1,..., DimAr.
Onpenenenve: Queue[i] - Bpems, koTopoe i-0e TpeGoBaHMe yxe MPOBENO B  OYepeaM.
1=0,1,..., DimAr.

Onpepenenue: Q — KOMUYeCTBO «CBOBOAHBIX» NMUHMIA 0BCnyxmUBaHUs Unn TpeboBaHWUA B ouepean B LaHHbIA
MOMEHT BPEMEHH.

Onpegenenve: Operator|i] - nnotHocTs pacnpeaeneHusi BEPOSTHOCTA KOMMYECTBA «CBOBOAHLIX» TIMHMIA
obenyxvBaHmus unn Tpebosanmi B ovepean. 1 = —DimALT,..., DimATr.

Ha PmcyHKe 2 npeacraBneHa Onok — cxema Cco3aaHHOM aBTOPOM CTaTbW NPOrpammMHOro npoaykra
MoaennpoBaHua 3agadn MaccoBoro O6CJ'Iy)KI/IBaHVIFI.

MHOFOKpaTHO NOBTOPAA MOAENNPOBaHME U Hakannneaa pe3ynbtatbl, NONYy4YUM CTAaTUCTUKY UCKOMbIX (byHKU'VIVI.
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| NumEntry:=InCome[CurTime] |

CurTime<AllTime End

| CurTime:=0 I

<

| Lines[1,i]:=Lines[0,i]-1 |

1/\ 0
i<NumEntry

| FutureLength:=AddToQueue(FutureLength, Probability(Service)) |

| MaxTime:=AddToQueue(MaxTime, Probability(Wait)) |

Lines[1,i]=0 and

Lines[1,i]<0

Lines[1,i]:=FutureLength[0] |

Lines[0,i>0
| successful:=successful+1 |
| |
|ReaIWait[Queue[0]]:=ReaIWait[Queue[0]]+1 |
=i+

| FutureLength:=ExtractFromQueue(FutureLength, 0) |

| Queue:=ExtractFromQueue(Queue, 0) |

| MaxTime:=ExtractFromQueue(MaxTime, 0) |

| I

MaxTimel[i]=
Queuel[i]

| LossWait[Queuel[ilJ:=LossWait[Queue[i[]+1 |

| Queue:=ExtractFromQueue(Queue, i) |

| MaxTime:=ExtractFromQueue(MaxTime, i) |

|
| FutureLength:=ExtractFromQueue(FutureLength, i) |

losses:=losses+1

| CurTime:=CurTime+1 |

| Operator[Q]:=Operator[Q]+1 |

By

| Lines[0,i]:=Lines[1,]] |

1 i:=i+1 I

PvcyHok 2. Briok — cxema MOAENMPOBaHNS 3a4a4n MacCoBOro 0BCnyuBaHms.
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AHanu3 pesynbTaToB MOAENUPOBaHMS

Ba3ucHo MHgopMaLmen SBMNAITCS YNCTO 0BCTyXeHHbIX TpeBOBaHMI, NAOTHOCTY pacnpeaerneHins BEPOATHOCTU
RealWait[i] v Operator[i]. Ws ykasaHHbix NNOTHOCTEN pacnpeserneHns BEPOSTHOCTU MOXHO
ONPEAENUTL 3HAYEHNS TakUX BaXHbIX NapaMeTpoB, Kak:

>

>

BEPOSITHOCTb TOTO, YTO BHOBb MOCTynuBLUEE TpeGoBaHWe He OyaeT oGCHyXeHO HeMeSIeHHO —

P(>0),

cpeaHee Bpems, KOTopoe TpeBoBaHNe HaxoauUnoch B OYEpeay, Aaxe Koraa oHa Gbina nycra, 3a
Bpemst ot 3a Bpemsi ot 0 po AllTime - Ty,

cpeqHee Bpemsi, KoTopoe TpeGoBaHNe Haxoamnoch B OYepeai, Koraa nocneaHss 6bina He nycta,
saspemsior 0 go AllTime - T,,

CpeqHee KONMYecTBO «CBOBOMHLIXY MUHMIA OBCNYXMBAHUS UM CPEAHEe KONM4ecTBO TpeboBaHwil
B ouepea 3a pemsi ot O fo AllTime - Qq,

cpeaHee Konm4yecTso TDGGOBaHI/IVI B o4yepeau, Koraa OHa Obina He nycra, 3a Bpemsa OT 0 Ao

AllTime - Q,.

Ykaxem (bOpMyan, M0 KOTOPbIM onpeaenatTCa 3Ha4eHNd NePEYNCNEHHbIX BENUYNH.

. RealWait[ 0]
P(>0)=1- DimAr ,
Y RealWait[i]
1:=0
DimAr DimAr
> i-RealWait[i] > i-RealWait[i]
. _1:=0 1=l
T = DimAr T = DimAr '
> RealWait[i] > RealWait[i]
1:=0 =1
DimAr DimAr
>"i-Operatorfi] > "i-Operatorfi]
._ 1:=—DimAr 1=l
Qi = DimAr Q2= DimAr
Y Operator{i] > Operatorfi]
1:=—DimAr 1:=1

Paccmotpum Ha npumepe Komn LleHTpoB, kak CoOrmacytoTcsi pesynbTaTbl KOMMbIOTEPHOrO MOAENMPOBaHWS C
aKCnepuMeHTanbHbIMK JaHHbIMK. B Tabnuue 1 npeacTaBneHbl 3Ha4eHnst OCHOBHBIX NokasaTeneit paboTel Konn
LleHTpa 6aHka «ABanb» (UeHTpanbHbIn odmuc Haxogutcs B ropoge Kuese, YkpauHa) M X SKBUBAmNEHTbI,
Nony4YeHHble B pe3ynbTate MoLenMpoBaHus.
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McTouHmK Bcero ObcnyxeHo | Konnuectso Kon-80 Bpems Bpems CpenHee
[AaHHbIX BXOAHbIX aboHeHTOB 360HeHTOB, onepaTopos OXnaaHud B OXunaaHu4 B BpemA
3BOHKOB MOKWHYBLUMX ovepeam o | oyepeam o | pasroBopa,
oyepefb 0TKa3a, cek | obcryx, cek cek
11 Hosbpst 2002 roga, 9:00 - 10:00
Konn LieHtp 407 334 73 5 29 25 39
Simulation 407 334 72 5 22,5 14 39
12 gekabps 2002 roga, 9:00 — 10:00
Konn LleHtp 378 374 4 8 23 8 39
Simulation 378 373 5 8 22,5 8 39

Tabnuya 1. CpaBHuTensHas Tabnuuya aaHHbix Konn LieHTpa 6aHka «ABanby ¢ pesynbTaTaMu MOLENMPOBaHMS .

Kak BuaHO W3 Tabnuubl, kKonM4ecTBO OBCNyXeHHbIX aBOHEHTOB (MapameTp MpUHLMNMANbHOTO 3HaYeHWs Ans
Konn LieHTpoB), nonyyeHHoe B peaynbTaTe MOAENMPOBaHHS, OTINYAETCS OT aKkcnepumeHTanbHoro Ha 0 — 0,3 %!

BbiBoabl

Takum o6pa3om, Obinv paspaboTaHbl MaTemMaTuyeckast MoAerb, anroputM W MPOrPaMMHbIA MPOAYKT Ans
PELUEHNs 3afaus MaccoBOro O0OGCHyXMBaHWUS. BXOOHbIMM AaHHBIMW SBRSKOTCA IMMUPUYECKME MNOTHOCTY
pacnpefieneHns BEPOSTHOCTI BPEMEHU OXUaHUs TpeboBaHus, ero oBCnyXuBaHuUs, oxuaaHns TpebosaHem B
oyepeam Jo obenykuBaHus, o 0Tkasa OT 0BCNyXMBaHMS.

Pa3paboTaHHbIi NporpamMMHbIA NPOAYKT NMPUMEHSIETCS ANS NNaHWPOBAHMS ONTUMANbHOTO PacnucaHns LTaTa
opraHu3aumit u BHegpsietcst B Konn LieHTpbl, TpaHCNOpTHbIE Y4pexaeHusi, kypbepckie cnyxbbl 1 Besae, rae
UMeeT MeCTo 3aia4a MacCoBOro 0BCNYXMBAHMS.

B [OocTynHOCTM  aHanu3a  pesynbTaToB  MOLENMPOBaHMS  MOXHO — ybeauTbCs,  MOCETUB  CauT
www.management.kiev.ua
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ONLINE TESTING AND SURVEYING

R. Pandauzova, P. Nakova
Abstract: This article is intended to explain briefly the meaning behind the terms computerized testing and
surveying, the advantages of this technology implemented as an online service, and also to present a new
system, developed to serve the needs of modern organizations and institutions.

Keywords: Online Testing, Surveys, Examinations, Computer Adaptive Testing

Introduction

The demand for computerization of human activities can now be better satisfied through the availability of the
global network. It is not surprising that each year more and more types of services are being computerized and a
good part of them are made available online through the World Wide Web. The area of computerized testing and
surveying is not an exception. For a long time now, organizations have been developing proprietary versions of
such software for internal or external use based on their specific business needs. However, more general
solutions must be provided in this area in order to satisfy a wider range of requirements, that is a universal
system could be useful to multiple organizations at the same time. Since the difference between exams and
surveys is very small, a system designed to support online testing can also be used for surveying purposes with
minor modifications and vice versa.

This article is intended to explain briefly the meaning behind the terms computerized testing and surveying, the
advantages of this technology implemented as an online service, and also to present a new system, developed to
serve the needs of modern organizations and institutions.

Computerized Testing Benefits

o Immediate results availability. One very important advantage of computerized data gathering is finding out
the results immediately.

e Unbiased interpretation of data. Computers score everyone the same and do not consider irrelevant factors.
e Accuracy. Computerized data collection is much more accurate than any other conventional method.

e Increased efficiency. Research has shown that a computerized survey or test takes much less time and effort
to deliver and administer.

e Convenient individualized administration. Computerized tests and surveys can be accessed at times and
locations more convenient to the users.

e Improved security. Data is protected from unauthorized access. Cheating of all sorts is decreased to a large
extent.

Less expensive. Apart from the obvious reduction in time and effort, fewer resources are required (ex. Paper,
printer, copier, distribution expenditures, etc.).

Surveyor©

Surveyor is an online surveying and examination system that allows for computerized examination and survey
administration. It is intended for use on a dedicated server providing simultaneous service to multiple clients. The
system allows a subscribed institution’s employees to prepare and administer exams or surveys. Naturally,
design is targeted at educational institutions, but the system is conceptually suited for other purposes as well.
Surveyor is primarily concerned with servicing of large institutions and organizations. On the other hand, an
individual can also benefit from the system if such need arises.
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Architecture

The Surveyor system architecture consists of a centralized database, where all information is stored (Microsoft
SQL 2000 Server) and a cutting edge 100% pure Java interface running online. In order for the interface to be
accessible from the Internet it is deployed on a java web server (Apache Tomcat). The interface communicates
with the database through the JDBC standard (Java Data Base Connectivity), which is supported by a type 4
JDBC driver for Microsoft SQL 2000 Server. The interface modules are Java applets running a few threads each.
Some of the reports are implemented as Java Server Pages (JSP) invoked by a base applet module. Surveyor
also employs e-mail communication with its users via an SMTP server in case of forgotten passwords or various
system notifications, reports or other messages.

The obvious advantage of Surveyor's Java interface is security and platform independence. If an organization
decides to acquire the system for itself, it can be easily deployed on almost any platform they may have available.
However, the most likely use of the system will be as an online service available to subscribed institutions. The
host company providing the service will surely bengfit from the fact that the system can run on different platforms
and does not bind them to a certain environment.

Functionality

The system as viewed from the user’s point of view consists of six modules, situated on a main web page (a Java
applet itself), named Examiners, Examinees, Surveyors, Surveyees, Administrators and Registrars. The purpose
of these is to provide an individually designed and yet system compatible access interfaces to user accounts.

Registrars

This module is for an organization’s authorized staff that may register users and configure their access
permissions. Registrars are also responsible for defining courses (in case of exams) and groups (in case of
surveys). Thus, examiners (surveyors) do not have access to the examinees (surveyees) records and vice versa,
which is one way to restrict violations in the system. In other words, Registrars are the intermediary entity in the
system of interaction between test makers and test takers.

Administrators

This module is for an organization’s staff that is concerned with security settings monitoring, etc. This includes
primarily restricting access locations, tracking of login time and location of different users, the most attention
being paid to the examinees, to avoid cheating.

Examiners

This module is for an organization’s users authorized to create online exams. Examiners may login, prepare their
tests, schedule them for activation, view the results, perform manual grading, if necessary, efc.

Examinees

This module is for an institution’s examinees who may enter the system and take the tests, view their results, etc.
Surveyors

This module is for an institution'’s members who are willing to prepare any kind of questionnaires and surveys. It
is very much similar to the Examiners module in terms of functionality and main concepts. It is however intended
to serve some statistical purposes by means of suitable representations of the survey results.

Surveyees

This module is for an institution’s members who are asked to take part in some kind of survey or data collection.
The module is analogous to the Examinees one in terms of implementation.

Surveyor integrates the main advantages of systems for computer testing and surveying. As was already
mentioned, it provides modularity and user differentiation — both for security purposes and ease of use. User roles
are clearly distinguished, and so are responsibilities. In a computer software system of that complexity, the most
important indicator of its reliability is the ability to track information, correctly define and allocate user access
rights, as well as to provide independent functioning of all participating modules.
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Examination functions — the format of exams may vary depending on the particular needs of the examiner. No
restrictions apply to the number of questions in a quiz. Supported question types are:

- multiple choice (minimum 2, maximum 5 choices /quest.)
- fillin the blanks
- essay questions

The instructor must manually evaluate essay questions. Fill in the blanks may be automatically evaluated if an
answer string is provided.

Surveying functions - very similar to testing, but surveys are not graded. Instead, the information gathered is
interpreted in various ways to provide reports and categorization. The format of the questions is analogous. There
are basically two types of surveys: anonymous and non-anonymous. The surveyor must indicate the type of
survey in the process of creation. If the survey is anonymous, no personal details about the surveyees will be
available in the produced reports. The surveyee will be notified whether a survey is anonymous or not, so that
he/she could decide to take it or not.

Computer Adaptive Testing

Surveyor supports Computer Adaptive Testing (CAT) exams through Al algorithms for adaptive testing. This is a
fashionable trend adopted by a large number of international bodies of both industry and academia.

Educational experts are now considering adaptive testing as a more efficient approach to evaluation and a
probable substitute for the traditional paper based exams. The rationale behind this view is that traditional “fixed-
item” tests are administered to a whole group of individuals and inevitably some of the questions will be either too
hard for some people or too easy. Getting a very hard question doesn't leave a chance to earn even a partial
credit for it and getting an easy question doesn’t help the correctness of the evaluation. For traditional exams to
approach the precision of adaptive ones a great number of questions must be administered to a great number of
examinees.
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Based on their responses, examinees can be given items that maximize the information about their ability level so
that few examinees will receive questions that are too hard or too easy for them.

Educational institutions are traditionally conservative, and innovation in educational methods is a slow process. In
this aspect, adaptive testing has a long way to go before universally adopted and probably standardized in a way.
Microsoft has officially embraced adaptive testing for certification exams, and so has ETS for the GRE and GMAT
exams.

Surveyor offers its interpretation of the issue, with the opportunity for design of flexible custom adaptive tests.
Adaptive testing tries to estimate the examinee’s ability by changing the difficulty of the questions on the basis of
his performance.

In our particular case we have decided to use a scale from 1 to 10 to describe the difficulty of a question. An
adaptive exam starts by asking a question of average difficulty (i.e. difficulty = 5) and assuming a 50 % of
probability of the examinee guessing the question right. If the answer was correct, next question will be more
difficult (i.e. difficulty = 6), else it will be easier (i.e. difficulty = 4). This will be repeated every time until the highest
or the lowest difficulty is reached.

The probability of getting an item i right is calculated by the formula:

Pi=Pi1+Ri1Di1Gialk
where
Ri means if the answer of question i was true or false (+1 or —1 respectively),
Di is the difficulty of item i,
Gi is the guessing parameter for item i, and
k is a constant which controls the step of probability change (for us k = 5).

The score on a traditional test would be calculated as the average sum of the difficulties of all correct answers.
St = AVG(Z(D<i))

In our CAT implementation the score must be the average sum of the products of these difficulties and their
respective probability.

Scar = AVG(Z(D<iP<i))
where
D is the difficulty of a correctly answered item,
Ps; is the respective probability of guessing a correctly answered item.

However, having in mind that the initial probability P+ is 0.5 an examinee with a very high or very low ability will be
under- or overestimated.

That is why the stopping criterion of our CAT requires that St and Scar values are very close (i.e. the difference
should be less than 5 out of 100 points).

This scheme will produce results in the range 0-100 with the lowest possible result being close to 0 and the
highest one close to 100. For better accuracy final scores will be mapped on a scale of 0-100 with the lowest
possible result being equal to 0 and the best possible being 100.

Other stopping criteria are the time allowed for the exam and the maximum number of items that can be taken.

These however, are of secondary concern. They must be considered only because an exam may not last
indefinitely and a great number of questions cannot be answered (e.g. 300).

Similar Systems

During the last few decades, a number of attempts were made to implement computer testing in practice, and
adaptive testing in particular. Some systems exist today, which provide such functionality, but most of them serve
the specific needs of the development organization only. They are designed and used by companies in a certain
restricted field; therefore, they cannot be utilized as a universal service available and suitable for a variety of
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purposes. Examples of this are Cisco’s online assessment, which is developed for the needs of the Cisco Career
Certification Training Program, and Brainbench’s Online Professional Certifications. Another disadvantage of
these existing systems is the lack of or inconsistency in user interface design. They are often difficult to use and
especially to administer by a non-sophisticated user and do not offer visual aids. Such systems underestimate
advances in technology and sacrifice product quality to achieve easy implementation, as is in the case of WWW
Assign, which is developed for the Unix platform. It is designed so that the user must be proficient in computer
science, it does not utilize any kind of database management system, and it lacks security mechanisms. It solely
relies on the native Unix defense mechanisms, which are clearly not sufficient.

Whilst proprietary systems like Cisco’s are generally appealing and convenient to the users, they are probably a
great burden to its administrative organization and are certainly of no use to anyone else.

Concluding Remarks

Surveyor is based on cutting edge technological and educational standards. It provides a modern online service.
It does not require additional resources from its clients. Surveyor provides a futuristic interface layout design that
distinguishes it from the rest of the web. Designed through an extensive research, involving interviews with target
groups of potential users, it combines and reconciles client requirements. Most probably, more similar systems
are expected to appear in the near future, centralizing various services, lessening the burden of the average user
in terms of administration and support.
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WEB PAGE ORGANIZATION OF THE NEAR FUTURE

Ellen K. Pavlova

Abstract: Along Neural Networks, hard study in the science Neurology has been done. Interesting results have
been obtained - from the high state of development of neurology to novelties about the cortex. Neurology is
very strongly developed and its results are ready to serve other sciences - informatics, artificial intelligence,
cybernetics, methodology of sciences. Cortex discovers the way fillogenetically and ontologically the neural
system has been developed. It reveals strong and not elementary principles after following of which heuristics
may emerge.

The theme of the present material will discuss the heuristic origination of the thinking system from analytic
systems (discovered by the Russian physiologist . P. Paviov), for the purposes of scientific real WEB pages
development.

1. Analytic systems of the human brain

Analytical systems are complex physiology-anatomical systems performing the comprehension and analysis
of all influences of the outside and inter environment on animals and humans. Biological role of analytical
systems is performing relevant reaction of organism to the changing conditions, which gives: most perfect
accommodation of organism to the environment; keeping comparative stability of the inter environment of the
organism.

It is in a way unexpected - analytical systems I.P. Pavlov discovered are abstract devices developed by
nature.

Each analytical system consists of:

(1) peripheral, accepting the influences, device (receptor);

(2) transmitting part (a whole path) of three neurons in the central neural system - transmitting the information;
(3) high center - an analyzing structure, a group of neurons in the cortex

Smelling, hearing, visual, somatic and others are the different analytical systems. Each of the analytical
systems, as was mentioned, participate in the cortex.

2. Cortex of the human brain

Cortex in animals and humans is a set of the cortex ends of the analytical systems- so called fields or zones -
cortex performs the analytical and integrating function.

The fields of the analytical systems in the cortex are above 60. Maps of the fields exist. Most popular is of
Broadman (Fig. 1). It is not complete. New fields have been added and still emerge. They are recognized by the
kind of neurons in them



68 i.TECH - 2003

Fig. 1. Fields of the cortex by Broadman

Fields 21, 22 are - of the hearing system.

Fields 17, 18, 19 are - of visual system.

Fields 3, 1, 2, 5, 7 are - of somatic sensory system.
Fields 4, 6, 8 are - of somatic motional system.
Fields 9, 10 are - of the thinking system.

Three basic kinds of fields exist:

« Primary fields - also called projection fields (fields 21, 17, 3, 1, 2; 4); They receive information by least
contacts to the undercortex (the talamus). On theses fields is projected the surfice of the periferal
receptor Most amazing is the projection of the surfice of the human body, devided in zones, in 3, 1, 2
fields. The projections are qualitative, quantitative. Integrated images are createdq as much it is
possible because of changing subjects, form, orientation, speed. The localization of functions in these
fields is duplicated by mechanizm reminding of a holographic structure - each part contains information
of whole object.

« Secondary fields - 8,6; 5, 7; 18, 19; 22; they receive projections from the feeling organs, by additional
contact with the undercortex, which allows the performance of more complex analysis of images. The
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fields are two kinds: i.e. field 5 connects to the right cortex, field 7 - gives integrated “image” of the
influence.

« Associative fields - 37, 39 writing speech
44,45, 46 - voice speech
40 - professional activities
9, 10 - thinking, planning, purpose actions;

These fields receive information by unspecified undercortex cores, in which information of all filling organs (of
all cortex ends of analytical systems), which allows an subject to be analyzed and integrated in more abstract
form (i.e. simultaneously audio, visual, filling form).

After study the remarkable projections in primary fields of the analytic systems in the human brain, the
remarkable dual role of secondary fields, the genius of associative fields, we understood the way the thinking
system has emerged. Briefly, it is from the associative fields of the hearing, visual, somatic analytical
systems. The thinking system has emerged from associative fields, like an associative field, but with its own
associative field - for planning activities.

3. Scientific Real WEB pages development

It is comparatively clear how the real artificial networks will work. But what we are interested for now is - the
utilization of the artificial networks to be relevant. We have information-communication and storage power, but the
calculating units are Von Neumanns, so natural systems principles has to be embedded at least in the way of
storing the information and the kind (structure) of information. .

Globalization of information has to be accomplished perfectly, and we scientists are the first to perform our
work properly, so as to give prescriptions to other spheres as well.

Main purpose of the material is to provoke a serious work on the generation of scientific WEB pages on
the principles of the human cortex.

It is our conviction, that from now on, until science (i.e. humanity) exists, similar organization has to be
extremely strictly followed, before writing to sides, among the sides as well.

Perfect organization of the work of the workshops and sides has to be developed, and permanently
refined.

New kind of workshops, on nominated themes has to be organized on special principles, that follow the
principles of the human cortex. Sophisticated analysis and design tools has to be developed, different for
different stages. Heavy work on correctly establishing sessions, on the principles of primary fields, secondary
fields, associative fields, probably two times by three, different type, with creation after them, WEB pages on
correspondingly chosen (with organization on the same principles) sides, will develop on the last, specially
chosen side a real WEB page and ...a heuristic - according to us, a planning next scientific activities
“device” - like the way and tools for connecting to other fields, even performing “facilities”.

Work on such kind of workshops has to be initiated - probably in the form of preliminary ones. The principles
has to be established by specialists, with domination of specialists in neural science.
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NPOrPAMA NPUNOXHA UHOOPMATUKA

Mapus Lnwkosa, Apcenus Npuroposa

Onucsa ce Hosa bakanasbpcka npoepama ho [lpunoxHa uHgopmamuka kbM HEY, HellHomo cbObpXaHuUe U
opmu Ha obydeHue. Llenma Ha Hacmoswama nybnukayus e da npedcmagu Hosume udeu 8 masu y4ebHa
npozpama u da ce NoMyyu 8bHWHA OUEHKa om Koneau, UHghopmamuyu U npenodagamernu.

BbuBeaeHue

Komntotpute ca NpoHMKHaNM B MHOrO 06nacTi OT YoBellkaTa AEHOCT U ca OBEKT Ha MOCTOSIHHW MPOMEHM W
pa3suTHe. MHOrO OpraHn3aummn 3aBUCAT OT €DEKTUBHI KOMMIOTbPHI CUCTEMM W He MoraT fa paboTaT 6e3 Tsx.
EnHa OT Haii-BaxkHWTE NPEANOCTaBKW 32 B3EMaHETO Ha NPaBUITHU PELLIEHNS B TOBEYETO Clyyam e CnocobHOCTTa 3a
HamupaHe, opeaHu3upaHe, obpabomka W aHanu3 Ha WHdopmaumata. HeobxogumoctTa OT KOMMETEHTHU
NPOECMOHANNCTI HUKOra He € Ouna no-rofisiMa W CbLUECTBYBAT MbfHOLEHHW Bb3MOXHOCTM 3a TsXHaTa
peanusauns B MHOro obnacTu.

ETo 3awo, B nocregHuTe roguHn ce HabniofaBa 0COBEH WHTEPEC TOYHO KbM CreuuanucT No NpumioxHa
WHhopMaTUKa, KOUTO HsIMa [la NPOeKTUPaT U NPOU3BEXAAT KOMMIOTPU W 6a30B codTyep, a LLie U3NonaeaT roTosy
CbBPEMEHHW TEXHONOrMM, CPEACTBA U CUCTEMN 3@ M3rpaXdaHe Ha MPUMOXEHWs, HTErpUpaH B KOHKpeTHaTa
[EAHOCT Ha MHCTUTYUMMTe. Pasnuunu UpMM THPCAT BUCOKO KBanMUUMpaHU Kagpu, Cheuuanucti no
nporpammpaHe, OnepaLyoHHN CUCTEMM U MPEXU, CbBPeMEeHHW 6a3n AaHHM, UHOPMALMOHHO MOAENMpaHe
NHCHOPMALIMOHHI CUCTEMM 1 OlLe ABArO BpeMe Ce O4YakBa TOBa TbpceHe Aa Obhe yCToiuMBa TEHAEHUMS Ha
nasapa Ha kagpu Yy Hac. ToBa MOTMBMPA CTYEHTUTE a TbPCAT 06pa3oBaHmMe B Te3n TeMaTU4HM HanpaBieHys.

ToBa TbpceHe B ABETE NOCOKW — OT paboToAATENM U CTYAEHTM - € MPUYMHATA 3a Cb3AaBaHETo Ha Bakanasbpcka
nporpama “MpunoxHa wHpopmatka” kbM HoB Obnrapcku yHusepcuteT (HBY). Ypes Hes ce ocurypsea
LuMpOKONpOMMIHa NOArOTOBKA, OTTOBapsLA Ha CbBPEMEHHUTE M3MCKBAHUS HA MHPOPMALMOHHOTO OBLIECTBO.
Llenta Ha nporpamaTa e fJa cb3fdaBa CreLmaniucTyi, KOWTo ca B CbCTOSIHME Aa npunaraT MeToauTe 1 cpeacTeata
Ha MHGopMaTuKaTa. 3aBbpKMIUTE crieumanHocTTa lNpunoxHa MHGopMaTKa MMaT ronemm Bb3MOXHOCTY 3a
peanusauns HaBCsaKbae, KbAEeTo MHGhopMaTUKaTa Ce U3N0S3Ba KaTo MHCTPYMEHT 3a Nofy4YaBaHe Ha NpakTU4ecku
pesynTaTu.

B MHOro oT yHMBEpCWUTETUTE MO CBETA MMa Mporpamu, B KOWTO CTyaeHTUTE ce obydyasaT He camo fobpe fa
no3HaBaT anapaTa Ha WHgopmaTikaTa, HO M Kak Ja npunarat To3u anapat. bsaxa pasrnegaqu nogpobHO Hsikow
TaK1Ba nporpamu, cpeq Tax Yetupu 6akanasbpcky nporpami Ha University of Northumbria at Newcastle (GB):
Computer Studies, Computing for Business, Computing for Industry, Multimedia Computing [1]. Tean nporpamu
nmaT ronsmMo obLWo ceveHne OT 3apbikUTenHu kKypcoe — Computing 1 cneuuranusayumte ce nonyyasar oT
n361paemu KypcoBe B CbOTBETHUTE TEMATUYHI HaNpaBneHus.

B Oxford Brookes University [2], kbaeTo 0by4yeHMETO € Ha MOAYNeH MPUHUMM, CbLIO Ce CpeLwlaT nporpamu
Computer Systems, Computer Technology, Computing, Information Systems u gpyru.

Pasrnexpaiikv Tean nporpamn 1 OTYMTARKM KOHKPETHUTE HYXOM B CTpaHaTa, kakTo M 6nmskata [o UMTUpaHuTe
YHWUBEPCUTETM OpraHn3aums Ha y4ebHust npouec B HEY (TemaTtuyHm Griokose, M3GOPHOCT, KPeAMTHA cucTeMa),
HMe Cb3gapoxme Tasn yyebHa nporpama, KosTo Npeanarame Ha BalleTo BHUMAHME.

CbabpxaHWe Ha nporpamara

lMporpamata lNpunoxHa uHhopmaTika HambIHO CbOTBETCTBA HA BbTPELUHATa CTpyKTypa Ha 0byyeHneTo B HBY
— [BYroamLLHO 623080 HWUBO W ABYrOAMLLHO DakanaBbpcko HUBO — 06LLO, YETUPUIOAMLLIHO 0Bpa3oBaHue.

[ByroanwHoTo 6a30BO HMBO Cb3aaBa oOL, TEOPETUYEH (PYHAAMEHT Ype3 UHTEPAMCUMNIMHAPHO U
LiMpoKonpourHo 0bpa3oBaHne, U3rpaxaa €3MKOBW M KOMMITbPHU yMeHUs 3a paboTa CbC CbBPEMEHHM
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WH(OPMALMOHHM  U3TOYHMLM, opMupa CcrocoBHOCT 3a 0BOCHOBaH M MOTWMBMpaH W360p Ha MO-TACHO
HanpaBneHue 3a 0byyeHre Npe3 cneaBaLloTo, ABYroaMILHO HakanaBbpCKo HUBO.

[ByroonwwHoTo 6akanaBbpCcko HUBO [JaBa 3aabnG0oYeHN 3HaHWUS Mo MPUNoXHa MHAOpMaTVKa, Ch3flaBa YMEHMS
3a camMocTosiTenHa npodecuoHanHa paboTa v 3a paboTta B eki1n OT Pa3HOPOLHM CreLuanucTy.

BkntouBaHe B GakanaBbpckoTo HMBO “[lpunoxHa nHGopMaTika” cTaBa crneg ycnewHo 3aBbpLuiBaHe Ha 6asosa
nporpama B HBY wnn cnep noHe ABe rofAyHW B APYro BUCLIE YYUNWLLE U NpW Hannyue Ha 6a3oBu No3HaHMS B
obnactTa Ha MHopmaTHKaTa, HanpuMep BbBEXAALLMW B: OCHOBUTE Ha MHpOpMaTHKaTa (MaTemaTieckn MeToam
W MOHATWS, MaTeMaTMYEeCK OCHOBM Ha WHGopmaTUKaTa WNM AWUCKPeTHA MaTemaTika); CbBpPEMEHHUTE
KOMMIOTBPHM CUCTEMU N MPEXM (KOMMIOTBPHW apXUTEKTYpW, ONEPALIMOHHN CUCTEMU N MPEXM); anroputMiuTe 1
nporpamupaHeTo (nporpammupade 4pe3 [Mackan wmu C++, anroputMu U CTPYKTYpPU AaHHW); NPUNOXHUTE
KOMMIOTbPHU CUCTEMM (MHGOOPMALIMOHHW TEXHOMOMMM UM MHGOPMALIMOHHWN CUCTEMU), KaKTO W MOHE epaHa
camocTosTenHa pabota (MPoeKT) no nporpamMmmpaHe Unu NPUNOXHY KOMMIOTbPHU CUCTEMMU;

/13noxeHneTo ce 0THacs camo 3a bakanaBbpCcKOTO HUBO?.

CbabpaH1eTo Ha yyebHaTa nporpama 1 opraHusaumsTa Ha y4ebHns npouec rapaHTupar:

« [lonyyaBaHe Ha LANOCTHA NpeAcTaBa 3a NPOPECMOHANHOTO HanpaBneHne nHopmaTika U cneypnanHocTTa
NPUNoXHa NHGOpMaTHKa;

« OBnapgsBaHe Ha 3agbnbOYEHN TEOPETUYHM 3HAHWS 338 CbBPEMEHHUTE KOMMIOTBPHU CUCTEMW U MPEXU, 3a
esnuuTe 3a nporpamupaHe, 3a MHGOPMAUMOHHUTE TEXHOMorMW, 3a 0GasnTe AaHHW M cuCTemMUTe 3a
ynpaenexue Ha 6asu gaHHu, 3a MHOPMaLMOHHOTO MOLENMpaHe N MHDOPMALMOHHIUTE CUCTEMM;

« Cb3gaBaHe Ha yMeHMs 3a pellaBaHe Ha MpakTUYecKu 3ajayu, Kato Ce 3anoyHe OT eTanuTe Ha NpoyyBaHe,
aHanu3 » mogenupaHe Ha npobrnema u ce 3aBbpLUM C NPOEKTUPaHe, Cb3AaBaHe W NOAABbPXAHE Ha NPUMOXHN
MPOrpamH1 CUCTEMM B pa3nnyHu1 NPOrpaMHI Cpeau;

« WarpaxgaHe Ha ymeHWs 3a afjanTUBHOCT KbM HOBOCTWTE B MPUNOXHATa WHGOpMaTKa C pasymMHO Marnko
ycunust 1 3a pabota B ekun 0T Pa3HOPOAHM CMeLManmcTy;

YyebHUTE NnaHoBe M Mporpamu [aBaT Bb3MOXHOCT 3@ aKTMBHOCT, MHMLMATMBHOCT M W3siBa OT CTpaHa Ha
CTyAeHTuTE. B yuebHOTO ChabpaHWe BbB BICOKA CTEMEH € MOCTUTHAT GanaHc Mexay Teopusi, CaMoCTosTENHa
paboTa, npakTuka, paboTa B ekun M AOMbIHUTENHA WHTEPAWUCUMNAMHAPHA MOAroTOBKa. To3n OanmaHc e
cbobpaseH ¢ npenopbkute Ha ACM “Computing Curricula” 2001 u IS 2002 “Model Curriculum and Guidelines for
Undergraduate Degree Programs in Information Systems” [3].

OCHOBHUTE TemaTU4HW HanpaBneHus, NpeacTaBeHM B TeMaTMYHM ONOKOBe OT KypcoBe, Ha
cneuManHocTTa ca:

« [lporpamupaHe

o KOMMIOTBPHU CUCTEMM N MPEXM

« VHdhopmaumoHHo moaenvpane, 6asu aaHHU 1 MHOPMALMOHHN CUCTEMM

o [lpunoxeHus Ha MHPOPMALIMOHHUTE TEXHOMOMN

BbB BCekn TemaTuudeH 610K MMa OCHOBHM KYpCOBE, KOWUTO [aBaT KIKOUYOBHW 3HaHWS 3a CbOTBETHOTO HanpaBeHwe.
CB060AHMAT 1300p Ha CTyAEHTUTE MOXE Aa Ce pa3BiBa B ABE NMOCOKW — XOPWU3OHTANHO (KypCOBE OT Pa3nnyHu
TemaTu4HN GroKoBe) 1N BEPTUKANHO (KypcoBe OT u3bpaHu 6rokose).

OpveHTaLusITa KbM KOMMIOTbPHUTE CUCTEMM BKIHOYBA M3Y4aBaAHETO HA KOMMIOTBPHU apXUTEKTYPU, OnepaLuoHHM
CUCTEMU 1 KOMMIOTBPHN Mpexiu. ToBa e eaHa TBbpae Gbp3o pasBuBalla ce 0bnacT 1 UMa HapacTBalla Hyxaa
OT KBanuUuLMpaHu xopa, KOUTO Aa MoraT Aa npunaraT CBOMTE 3HaHWS 1 YMEHUS M caMi fia Ce afanTupat KbM
HOBOCTUTE.

MporpamnpaHeTo € Apyra BUCOKO kBanuduuupaHa obnacT, ¢ KOsTo MoXe fa Ce AOMbIHAT 3HaHWUsTa fo
KOMMIOTBPHI CUCTEMI C Bb3MOXHOCTM [1a Ce pa3paboTBaT pasninyHu NPUMOXHU CUCTEMM B TOKanHa 1 rnobanHa
KOMMIOTbPHA cpefa.

B MH(OPMALMOHHNS BEK BLNPOCHT Kak Ja MeHaxupame UH(OpMaLmMATa € KpUTUYHO BaxeH. OpraHusauum ot
BCSIKakaB TWM pasyuTaT Ha €heKTUBHW MH(OPMALIMOHHN CUCTEMM 3a CbOMpaHe Ha AaHHK U oGpaboTkaTa UM B
HafleXHa, TOYHa 1 M3nonaBaema WHOPMaLMs U PasnpocTPaHEHNETO Ha Tasn MHGOPMaLMs 3a B3eMaHe Ha
peLLeHms, 3a pellaBaHe Ha Npobremu v 3a ynpaeneHue.

2B npunoxexHue ca jageHu Tematn4yHuTe OnokoBe W BKMIOYEHUTE B TSX KypcoBe Ha 6aKaﬂaB'prKOTO HUBO.
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/3yyaBaHeTo Ha MHPOPMALMOHHI CUCTEMMU, MHADOPMALIMOHHO MofenupaHe, 6asn AaHHM MoraT Aa HanpaesT oT
CTyOEeHTa YycreweH npodecMoHanucT no WHGOPMALMOHHM CUCTEMW, KOMTO LWe uma M pasbupaHe 3a
opraHusauumMTe U TEXHUTE MHMOPMALMOHHM HYXOW, W TBbPAWM 3HAHMS, Nexawu B OCHOBaTa Ha
WH(OPMALMOHHUTE TEXHONOTMM 1 YMEHUS 3a NPpUNaraHeTo um.

Yye6HWTE NnaHoBE Npeanarat Bb3MOXHOCTU 3a KOMOWHMPAHE Ha KypCOBETE OT MOCOYEHNUTE NO-Tope TeMaTUYHM
HanpaerneHus ¢ npeaMeT OT Apyru crneuuanHocTn. ChBMECTSBAHETO HA KOMMIOTbPHUTE CUCTEMW C [pYri
06nacTy Ha NO3HAHMETO, AaBa Bb3MOXHOCT Aa Ce M3y4aT CrieLuarnHn NpUNoXeH!s Ha KOMMIOTbPHUTE CUCTEMM.
He ca MHoro obracTute, KOUTO He ca [JOKOCHATH OT KOMMIOTHPHIUTE CUCTEMM.

KomneTeHuMmTe Ha CneuuanHocTTa KOpenupaT C  WHTEH3WBHOTO pasBWTME Ha MHgopMaTukaTa, Ha
KOMMIOTbPHATE CUCTEMM, HA CO(TYEpHUTE U WHOPMALMOHHM TEXHOMOTMM W W3UCKBAT HEMpeKbCHaTO
OCbBpEMEHsIBaHe Ha y4eBHUTE AUCLMNIMHY.

®opmu Ha obyyeHue

CneumanHoctTa “lpunoxHa nHgopmaTika” € OCHOBaHa Ha KpeauTHa cuctema. Kpeautute ca mspka, 3a yyebHa
HaTOBAPEHOCT Ha CTYAEHTa, KOSTO MOXE Aa OTpassBa KakTO MPUCLCTBEHWTE YacOBE B KypcoBe, Taka U
camocTosiTenHata My pabota, kato 1 kpeaut otroBapst Ha 15 yyebHu yaca. CTygeHTbT nonyyaBa CbOTBETHUS
Opon KpeauTy cneq YCneLwHo NOMOXeH U3NUT No AMCLUMNNIMHATA UK CMed YCNewHo 3alluTeHa caMmocToATeNHa
pabota. CbrnacHo msuckeaHusita Ha HBY, npes mbpeuTe ABe roguHu — 6a3oBa nporpama — CTyaeHTuTe Tpsibea
Aa npugobust muaumym 80 kpeawta, a npe3 Tpetata U YeTBbpTaTa roguHa — bakanasbpcka nporpama —
MuHumym 90 kpeguta. ObyyeHneTo 3a npupobusaHe Ha Bakanasbpcka cTeneH no “MpunoxHa MHGopmaTnka”
3aBbpLuBa ¢ MuHUMyM 170 KpeguTa u 3awwmuTa Ha bakanasbpcka Tesa (aunnoMHa pabora).

YuebHute hopmMu, KOUTO Ce 13MON3BaT NpK 0By4EHNETO ca:

o lekums - yyebHa hopma, KOSATO npegnonara ayauTopHa 3a€TOCT C aKLeHT BbpXy NpenofaBaTtenckata
aKTMBHOCT Npy 1360p M NogHacsHe Ha NpenoAaBaHns MaTepuan 1 B auasnora CbC CTYAEHTUTE;

« CemuHap — yyebHa chopma, Npu KOATO CTYAEHTUTE NPAKTUKYBAT aKTUBHO MUCMEHM W YCTHW W3MOXEHUS,
y4acTve 1 pbKOBOACTBO Ha Auckycun. CemmuHapute morat ga bbaar:

> PabomeH cemuHap — onpefeneHn YacoBe 3a akTUBHa paboTa CbC CTYAEHTH KbM JIEKLMOHEH KypC,

> CamocmosimenHo npogexdaH ceMuHap;

« CamocTosTenHu 3aHUMaHus — y4yebHa hopma, B paMKuTe Ha KOSTO CTYAEHTBLT M3BbPLUBA OnpeaeneHa
[ENHOCT No NpeaBapuTenHo opMmynupaHo 3agaHue. Msucksa ce pesynrtatute OT AeMHOCTTa Aa ca BUAUMM
W [a noanexar Ha oLeHsiBaHe, 6e3 obaye Aa uMaT BUA Ha 3aBbPLLEH NPOEKT;

« Mpoekt (MHavBMAyaneH wnn rpynos) — yyebHa ¢opma, B pamkuTe Ha KOSTO CTYAEHT UM rpyna CTygAeHTU
W3BBLPLUIBAT ONpeAeneHa u3cneaoBaTercka unm NpUnoXHa enHOCT cnopes NpeaBapuTeNiHO 3agaHue, KoeTo
U3NCKBa $ICHO ONpedeneH U BUOMM KpaeH NMPOLYKT W MHTErpauus Ha 3HaHWs U YMEHWs, MOMyYeHu B
pa3HoobpasHu apyri KypcoBe;

o [paktuka — y4ebHa dopma, KoSTO Ce npoBexaa B npoueca Ha obyyeHne OT CTpaHa Ha CTyAeHTUTe nog
CynepBW3ns Ha NpenoaaBaTen B pearnHuTe YCNoBMs Ha NOTEHLMarnHa TaxHa mectopabora.

MoBeyeTo OT y4eGHUTE 3aHATUS Ce NPOoBEXAAT B KOMMIOTLPHM 3anu. pn noaHacsiHe Ha yuebHus matepuan ce
npunaraT CbBPEMEHHM METOAM 3a MpenofaBaHe, kaTo Ce M3non3BaT ayauo-BuayanHu cpeactsa. CTygeHTuTe
pa3paboTBaT CaMOCTOSTENHIUTE CU 3a[jaHIsl U MPOEKTM, U3MNOM3BaiiKu KOMMIOTPY.

3aknioyeHue

CneumanHoctta “TpunoxHa uHopmaTuka” uMa 3a Len [fa 3ambiHu HUwaTta Ha nasapa Ha Tpyda OT no-
MPUMNOXHO HAacOYeHU MHEOPMATULK, HE Aa KOHKYpUpa crneuuanHocTute no “‘UHdopmatiika” B pasnnyHu BUCLLK
y4ebHn 3aBedeHnss B cTpaHaTta. OTroBapsiluMTe Ha [OCKOPO CbLUECTBYBALMTE ObPXaBHU W3UCKBAHMWS
CreLmnarnHocTi, BKMOYBALM MHOTO MaTemaTuyecku AUCLUMNAMHM Ca npefnocTaBka 3a Cb3fjaBaHe Ha Mo-
TEOPETUYHO HACOYEHMW crneunanucTi. B Tas3u cneumanHocT ce orpaHuyaBaTt 3aLbMKUTENHNTE MaTeMaTUYECKM
OVNCUMNIMHA B paMKWTE Ha OCHOBHM METOAW M MOHSITUS B MaTemaTtukata M MaTeMaTuyeckuTe OCHOBU Ha
WHopmaTHKaTa, a BCKa MHAOPMATUYHA AUCUMNAMHA, KOSITO NON3Ba APYr MaTeMaTYecku anapart, ro BbBexaa
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MPUNOXHO, MPEeYyneH Npe3 CbOTBETHATa MH(OPMaTYHa oBnacT. ToBa AaBa Bb3MOXHOCT Ha CTyAeHTWUTe [a
OCb3HasT Mo-f00pe MPUMOXEHNETO Ha MaTemMaTMYeckust anapaT W MOXe Aa MM MOTWBMpA Aa 3agbnbouat
3HaHMATa ci. B CLLOTO Bpeme ce paslumpsiBaT Bb3MOXHOCTUTE 33 U3yYaBaHe Ha NOBEYe OCHOBHY U CreLmanHm
NHCHOPMATUYHM IVUCLMMIUHN.

OcHoBeH npobnem npu peanusauusita Ha cneuuanHocTTa “TlpunoxHa WHGopMaTiKa” e HeobXoaMMOCTTa OT
HenpeKbCHATO OCbBPEMEHsIBaHE Ha Y4eOHOTO CbAbpXaHWe Ha AUCLMMNMHUTE B CbOTBETCTBME C OBP30TO
pasBuTME Ha MH(OPMALMOHHWUTE TEXHOMOrMM, KOMMIOTbPHATA M KOMYHUKaLMOHHA TexHuka. Tol pednektupa
BbPXY:

> [penogasatenute, KOUTO TpsibBa 1a Ca KOMMETEHTHW 1 OTBOPEHN KbM Hail-HOBOTO B 06nacTTa;

> MatepuanHata 6asa — KOMNKTPK, CODTYEP U MHDOPMALMOHHO OCUTYPSIBAHE.

HoB 6bnrapcks yHMBEpCUTET € [oKasan Bb3MOXHOCTUTE CU 3a NpeogonsBaHe Ha To3n npobnem. Pasnonara ¢
Oorata 6ubnmnoTeka ¢ Bb3MOXHOCTM 3a CHabAsiBaHe C HaW-HOBA NuTepaTtypa M C 9 KOMMIOTLPHK 3anu C Mo
15 KOMNIOTbPa 1 CLOTBETEH COPTYEP, KOUTO Ce OOHOBSBAT PEAOBHO.

Cuutame, Ye cneupanHoctTa “MpunoxHa MHGopMaTUKA” LLe YOOBNETBOPK HyXaaTa OT BUCOKO KBanuduULmpaHu

cneunanncT y Hac 1 Wwe H1 ,D,O6J'II/I)KVI [0 CbBPEeMEHHOTO CbCTOAHWE Ha 06pasoBa|-|V|eTo no MH(bOpMaTVIKa B
cBeTa.

Bubnuorpadumsa

University of Northumbria at Newcastle (GB): Computer Studies, Computing for Business, Computing for Industry,
Multimedia Computing — www.ncl.ac.uk/...

Oxford Brookes University — www.brookes.ac.uk/...

ACM “Computing Curricula” 2001 u IS 2002 “Model Curriculum and Guidelines for Undergraduate Degree Programs in
Information Systems” — www.acm.org/education/...

Mpunoxenue: CbabpxaHme Ha nporpama "lMpunoxHa uHcopmaTmka"

CneumnanHocT U npochecmoHanHa kBanudmkaums: NHgopmaTtika, 6akanasbp no MpunoxHa nHgopmaTtuka

KomneTeHuuu: 3aBbpluMnuUTe nporpamata MpUTeXaBaT 3HAHUS W YMEHWsl, KOUTO UM AaBaT Bb3MOXHOCT 3a
npodecnoHanHa peanusauns B obractta Ha M3MoN3BaHETO HA CbBPEMEHHW MH(OPMALMOHHM TEXHONOMM B
pa3nN4HM 0BNacTy Ha XMBOTA U NpakTUKaTa:

« 334bNOOYEHM NO3HAHMS 3@ CbBPEMEHHNTE KOMMIOTHPHU CUCTEMM 1 MPEXH, 33 €3ULMTE 3a NporpaMupaHe, 3a
NHGOPMALMOHHIUTE TexHoMoruu, 3a GasuTe AaHHM M CUCTeMUTE 3a ynpaBneHne Ha 6asu JaHHM, 3a
NHGOPMALIMOHHOTO MOAEenM1paHe 1 MH(OPMALMOHHUTE CUCTEMM;

« YMEHMS 3a pellaBaHe Ha MpaKTUYECKW 3afauM, KaTo Ce 3amoyHe OT eTanuTe Ha MpoyyBaHe, aHanu3 u
MofienMpaHe Ha npobnema 1M Ce 3aBbpluM C MPOEKTUPaHe, Cb3AaBaHe W MOLABPXAHE HA MPUIOXHY
NpOrpamMHI CUCTEMM B Pa3NYHN NPOrpaMHI Cpeawm;

« HaBWLM 1 YMeHUs 32 paboTa B eK1n OT pa3HOPOAHM CrieynanucTy;

JonbnHUTENHM YCNOBWSA 3a NPUeM: Crief YCNeLwHo 3aBbpluBaHe Ha 6asoea nporpama B HBY wnu cnep noHe
[BE roAVHU B APYro BUCLUE YYMUINLLE, aKO Ca U3MbITHEHW CEeHUTE CreunduyHN M3MCKBaHUS — MUHUMYM 30 Kp.
oT HBY wnu akpeguTupaHu, OokasBawy Hanuume Ha 0asoBu nos3HaHus B obnactra Ha MHdopMaTukaTa,
HanpuMep BbBEXAALLM B: OCHOBWUTE Ha MHOpMaTUKaTa (MaTemMaTUYeckn METOAM U MOHATUS, MaTeMaTUYECK
OCHOBW Ha MHoOpMaTMKaTa WKW AMCKPETHA MaTemaTika); CbBPEMEHHWTE KOMMIOTBPHW CUCTEMU M MPEXM
(KOMMIOTBPHU apXUTEKTYPH, ONEPaLMOHHN CUCTEMM U MPEXM); anropuTMUTE U NPOrpamMmUpaHeTo (NporpamMmupaqe
ypes lMackan unu C++, anroputMu U CTPYKTYPU LaHHM); NPUNOKHUTE KOMMIOTHPHU CUCTEMM (MHGOPMALMOHHM
TEXHONOMMN M WH(OPMALMOHHM CUCTEMM), KaKTO W MOHe edHa camocTosTenHa pabota (MpoekT) no
nporpamMupaHe unm NpUNoXHN KOMMIOTBPHU CUCTEMY;

M3ucksanma: 06w 6poi kpeaut: 90
« OT TemaTuyeH 6nok "Mporpamupane” — 10 kp.
« OT TemaTuyeH 6nok "KomnioTbpHM cuctemn u Mpexu” — 10 Kp.
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0T TemaTtnyeH 6nok "HthopmaLmoHHO MogenupaHe, 6asn AaHHN 1 MHGOPMaLMOHHK cuctemu” — 10 Kp.
OT TemaTuyeH 6nok “TpunoxeHns Ha MHHOPMALMOHHNTE TeXHOMormMM” — 6 Kp.

OT NPOEKTU M cemuHapn — 15 kp.

OT aunnomHa Te3a — 10 kp.

OT BCWYKM TeMaTuyHK 6nokose (no u3bop Ha cTygeHTa) — 29* kp.

*BbTpewHa cneunanusauma ce npugobuBa B eOHO OT cnegHuTe HanpasneHus: “MporpamupaHe”,
"KoMntoTbpHW cuctemu u mMpexu”, "MHGopMaLMoHHO MogenupaHe, 6a3n faHHW U MHAOPMALMOHHK cucTemm”,
npu nonyvasaHe Ha Hag 20 Kp. OT eOHOMMEHHWS TemaThyeH 6nok 1 3awmTa Ha Gakanaebpcka Tesa B CbluaTa
obrnacr.

*[lombHUTeNHa cneuumanusaums ce npugobuea npu nonyvasaHe Ha 20 kp. oT Apyra nporpama Ha HBY v 3awuta
Ha 6akanaBbpcka Te3a — NPUNOXEHNE Ha METOAMTE W CpeLCTBaTa Ha MH(opMaThkaTa B npeamMeTHaTa 0bnact Ha
n3bpaHara nporpama.

TemaTuuyHu 6nokoBe

MporpamumpaHe

INF 650 | MpuHUMNK Ha e3uumTe 3a NporpaMmpaHe 454., 1 cem., 3 kp.

INF 641 | CTpyKTyp¥ OT AaHHM 30 4., 1 cem., 2 kp.

INF 651 | CTpyKTypHO nporpammpaHe 454, 1cem., 4kp. (3+1)*

INF 652 | ObekTHO-0pUeEHTMPaHO nporpamupate (Java) 454, 1cem., 4kp. (3+1)

INF 653 | O6eKkTHO-OpreHTUpaHo nporpammpare (C++) 454, 1cem, 4kp. (3+1)

INF 658 | BusyanHo nporpamupaHe 454, 1cem., 4kp. (3+1)

INF 656 | Mporpamupare B dendu 454, 1cem., 4kp. (3+1)

INF 654 | MporpamupaHe B NHTepHET 454, 1cem., 4kp.(3+1)

INF 659 | E3num 3a pyHKLMOHANHO nporpammpaqe 30 4., 1 cem., 2 kp.

INF 690 | YnpaBneHue v paspaboTBaHe Ha COPTYEPHN NPOEKTY 454, 1 cem., 3 kp.

INF 660 | CbBpeMeHHu TeHAEeHUMM B pa3paboTBaHeTo Ha copTyep 30 4., 1 cem., 2 kp.

KomMnioTbpHM cuctemu n Mpexu

INF 661 | OnepaunoHHN CUCTEMU M MPEXN 454, 1 cem., 3 Kp.

INF 662 | KOMMIOTHPHW MPEXM 1 KOMYHUKALIMK 30 4., 1 cem., 2 kp.

INF 664 | OnepaumonHa cuctema LINUX 304, 1cem., 3kp. (2+1)

INF 666 | UNIX 1 xeTeporeHHN KOMMOTbPHN MPEXH 304, 1cem., 3kp. (2+1)

INF 665 | CuctemHO agMUHUCTPUPaHE Ha KOMMIOTbPHU MPEXM 304, 1cem., 3kp. (2+1)

INF 663 | WHTepHeT TexHomorum 304, 1cem., 3kp. (2+1)

INF 667 | EnektpoHHa Tbprosus B IHTEpHET 304, 1cem., 3kp. (2+1)

INF 668 | MpunoxeHns Ha e-busHec 304, 1cem., 3kp. (2+1)

WUHchopmaumoHHo MogenupaHe, 6a3a AaHHU U MHGOPMALIMOHHM CUCTEMM

INF 670 | VHdhopmaumoHHO MogenupaHe 1 MHPOPMaLMOHHM CUCTEMM 304, 1cem., 3kp. (2+1)

INF 671 | O6€eKTHO-OpUEHTUPAHO MOoLeNNpaHe 454, 1cem., 4kp. (3+1)

INF 672 | ViHdhopMaLMOHHO MOZenupaHe Ha agMUHUCTPaTUBHOTO yrnpaenedne | 30 4., 1 cem., 3kp. (2+1)

INF 673 | MpoekTnpaHe, paspaboTBaHe W noggpbxka Ha uH(opmaumoHHu | 30 u., 1 cem., 3kp. (2 + 1)
cucTeMu

INF 674 | Ba3sv JaHHW 1 CUCTEMM 3a yNpaBneHne Ha 6asn JaHHN 454., 1 cem., 3 Kp.

INF 675 | PasnpegeneHu n 0BeKkTHO-OpueHTMpaHK 6asn faHHu 30 4., 1 cem., 2 kp.

INF 676 | CbBpeMeHH TEHAEHLMM B Pa3BUTUETO Ha 6a3un AaHH 30 4., 1 cem., 2 kp.

INF 677 | 3awwuTa Ha nHdopMaumsTa 30 4., 1 cem., 2 kp.

INF 642 | MaTemaTtnyecku OCHOBM Ha MHpopMaTUKaTa 304, 1cem., 3kp. (2+1)

#(3 + 1) o3Hauaga, Ye ce Nony4aBa JOMbAHUTENEH 1 KpeauT OT camocTosTeNnHa paboTa.
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MpunoxeHusa Ha UHHOPMALMOHHUTE TEXHOIOTUM

INF 680 | Pabota ¢ TpagMUMOHHU 1 CbBPEMEHHW CpeacTBa 3a npeacTassHusa B | 30 4., 1 cem., 3kp. (2 + 1)
nyBANYHOTO MPOCTPAHCTBO
INF 681 | EnekTpoHHM Tabnnuym 1 aHanms Ha AaHHu 304, 1cem., 3kp. (2+1)
INF 682 | AsToMaTtu3auus Ha (HMPMEHOTO YynpaBneHne u cyetosogHata | 30u., 1 cem., 3kp. (2+ 1)
OTYETHOCT
INF 684 | 'eorpadpcku MHOPMALIMOHHN CUCTEMM 304, 1cem., 3kp. (2+1)
INF 683 | VIHGopMaLMOHHW M3TOYHNLM 1 cuCTeMM 3a BubnnoteuHo obenyxeaHe | 30 4., 1 cem., 3kp. (2+1)
INF 688 | /HdopmaLmoHHO BpOKepCTBO 304, 1cem., 3kp.(2+1)
INF 685 | [nsainH u nybnukysaHe B Internet 304, 1cem., 3kp. (2+1)
INF 686 | CoBpemeHHu TeHaeHummn B Web-gusaitHa 304, 1cem., 3kp. (2+1)
INF 687 | MyntumeauinHu TexHONormm 304, 1cem., 3kp. (2+1)
INF 689 | Pabota ¢ dhamunusita Corel 304, 1cem., 3kp. (2+1)

MpoekTn, ceMmHapu n ctTaxose

INF 691 | MpoekT no nporpammpaHe 154, 1cem, 2kp. (1+1)
INF 692 | lMpoekT no MHPOPMALIMOHHM CUCTEMM 154, 1cem, 2kp. (1+1)
INF 693 | MpoekT no npunoxeH cogryep 154, 1cem., 2kp. (1+1)
INF 694 | CemuHap no npunoxHa nHopmaTiika 154, 1cem, 3kp. (1+2)
INF 695 | Ctax no npunoxHa nHgopmaruka 6 kp. (0 +6)
BakanaBbpcka Te3a

INF 690 | Bakanaebpcka Te3a

| 10 «p.

WUHbopmaums 3a aBTOpUTe

H.C. Mapus LLUnwwkosa, MHCTUTYT No maTematuka 1 uHgopmatuka — bAH, cekums “UIHopmaLMoHHK
nacneasanus”, 1113 Cocoms, yn. “Akag. I'. BoHues” bn. 8, mariager18@yahoo.com

rn.ac. Apcenus 'puroposa — CtaHkoBa, HoB Gbnrapcku yHuBepeuTeT, genaptameHT “UHdopmaTtika’,
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E-SERVICES AND E-INFORMATION DELIVERED TO BULGARIAN CITIZENS
Milena Staneva

The progress in the information society, the fast Internet development and the broad popularity in Bulgaria, rise
the question about possibility all Bulgarian citizens to be able to use new information and communication
services.

The access to e-services and e-information will change people's life at great extend. It gives new opportunity for
education. The interactive electronic services make easier the interaction between citizens and state
administration.

According to the goals of e-Europe initiative of EU, all citizens should be given equal possibilities to use modern
effective and quality telecommunication and information services, as well as equal possibilities for training how to
use them.

For achieving the targets of this initiative, two main problems should be solved: 1) how to supply equal Internet
access for the citizens; 2) How and what e-information and e-services to be offered to the citizens.

Initially the problem was the development of communication network and the providing abilities for a public
access for citizens to the network by development of public Internet centers.

Meanwhile experience shows, that not only means for access to the net are needed, but that the net should have
a qualitative information and to provide e-services and e-information, assisting citizens as well as the citizens
have to know for these e-services and how to use them. At the same time wireless Internet access developed.
New type of portable devices were designed using WAP protocol and by which users have opportunity to browse
web pages and to use e-services via a mobile connection.

Situation in Bulgaria
In Bulgaria not small have been done for supplying of e-information and e-services.

A Coordination center for information, communication and management technologies has been found to MC with
support of the program for development of United Nations (UNDP). The Coordination Center mission is to further
implement Information, Communications and Management Technologies through support and coordination of
state administration, the donor community and the private sector, leading to an overall improvement in the quality
of the public-administrative services and the decision-making processes.

The Government has taken action supporting the development e-information and e-services on Internet. The

Council of Ministers approved a Strategy for e-Government. The Strategy's objectives are:

« To provide, through electronic means, high-quality, efficient and accessible public services to citizens and
business;

. To expand the technological capabilities of citizens and businesses for participation in the government
decision-making process;

« To form organizational, communication and information environment for effective and transparent functioning
of the public administration in accordance with the principles, standards and best practices of the European
Union.

State institutions web pages have been designed and accessible. According to the research made by Institute for
public administration and European integration, 71 organs of the executive power out of 114 have their sites, 56%
from municipalities have their own site, 58% from state agencies as well as 55% from executives agencies and
organs under the Council of Ministers. Half the regional centers have their web sites. In the web pages there is
mainly information useful for citizens and few e-services.

Some administrations have web based technologies as ESGRAON, Bulstat. Automatic custom tax system is
implemented in Sofia, Plovdiv, Bourgas, etc. Information system "Land Market", which contains information about
agriculture land and forests and provides possibility for online registration of new areas.

Some private companies (for example APIS, Siela, Digesta)_provide law information.
Number of banks provides e-banking.
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Bulgaria joined the eSave and eContent programme of EU. The programme eSave is motivated by the necessity
of providing of safe Internet space. Projects funded by eSave will be aimed against child pornography, as well as
all other information with illegal and harmful contents. Methods for improving consumer protection will be looked
for. The programme eContent is a market-oriented programme, supporting projects promoting linguistic and
cultural diversity on the global information networks.

Necessity of e-services and e-information

Necessities for information and services accesible via Internet for wider spectrum of people arise lately. Some
categories — businessmen and specialist have relatively well developed necessities and use actively information
via Internet. Most of the people still do not have developed necessities to use information via Internet.

The number of Internet users in Bulgaria grows steadily but compared to the high tech countries Bulgaria is far
behind them. According to Vitosha research (2000-2002) in the end of 2002 only 9.9% of Bulgarians above 18
use Internet while Internet users in countries like UK is 55.4%, USA — 53.6%, Germany - 31.3%, Czech Republic
-21.6%.

Most Internet users use Internet for information searching and references (75%), e-mail (75%), investigation and
studying (42%), for news and latest events (28%). More than half of users use Internet for activities connected
with their job (56%). Remarkable part use Internet for entertainment (44%) — games, chat, discussions, etc. Only
6% of users use Internet for investing, 1% for e-commerce.

The reasons for the low percentage of Internet users are several:

« Low incomes of population. Frequently citizens have not a financial ability to Internet access. From the other
side a big number of users — use Internet mainly for entertainment. A good opportunity for increasing of
Internet users is supplying of public access to Internet for example by terminal stations with Internet access
like automated teller machines (ATM)

« There is not enough e-information and interactive services for the citizens. At this stage e-services in Bulgaria
are too little. An obstacle for this is recently lack of possibility for e-paying via net, as well as legal basis for
such activity. State institutions hardly supply e-services except URL and some forms for filling but not for
sending via Internet.

« Many citizens do not know how to use computer and Internet. 1t is not enough to have Internet access, but
one should know how to use it.

« Low security of information. People do not have trust in the information founded in Internet.

State tasks

The development of information and communication services is a process which flows independent from the state

in a big extend. Participants are usually firms, nonprofit organizations and citizens. Government policy should be

oriented to consolidating of the civil society and making good conditions for its successful development and

improving lifestyle.

State bodies should:

« Announce the new opportunities and assist making this opportunity available for all citizens included those
abroad.

« Use new information and communication opportunities to keep in touch with citizens especially taxpayers, and
to inform them about forthcoming actions and to search citizen's opinion and proposal.

« Assist making appropriate image of Bulgaria via Internet

« Of course regulatory functions of state should be consistent with the world trends and especially with the
trends for development and the legal frame of EU.

Common principles which State bodies should be followed are:

« Equality of all Bulgarian citizens, providing conditions for an equal start for everybody.

« Minimizing of state intervention. State bodies should take care directly only for keeping the national interests,
the social assistance of given groups of population.

« Considering with world development, globalization and especially with EU, but keeping national culture and
identification at the same time.

Recommendations to the state authorities for successful development of information and communication
services are mainly in four directions.
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Popularizing the development of the information society in the various strata of population (directly and through

stimulation of non profit organizations), advantages and the problems, which arise and a special attention should

be paid to cooperation between citizens and authorities. It is necessary a special program to be prepared and to
be executed about this problem, which popularize experience, including international, using mass
communications means and other means.

Make citizens aware and ready for effective use of information and communication services, as well as their

personal necessities and steadily society development. For achieving this, necessarily conditions for training

should be created, paying special attention to high school education.

Supplying and maintaining of e-information and e-services, necessary for smooth society functioning through:

« Obligating of the organizations which are funded by taxpayers.

« Stimulating of the non-government organizations, such as foundations, unions, etc.

« Recommendation of the type of e-information and e-services which should be supplied to the people,
financing for the foundation and maintenance of the important for population information services.

Ensuring possibility for access of all citizens to the public e-information and e-services, through estimating of

public Internet access centers. The part of the state in this context should be:

« Encouragement of the foundation and the use of different types of public Internet access centers by broad
spectrum of citizens, through direct partly financing, aid in financing from third parties, tax and amortization
concessions. Special care should be given to the mobile public Internet access centers.

Centers for public usage of information services should gradually become virtual, and evolve into virtual

organizations for informational services, permitting remote access from home, from working place, from public

place.

Problems

The development of the global information net put ahead serious problems as:

« Quick and painless adapting is not possible for everybody.

« Arisk of informational overflow exists, which is connected with stress.

« The new informational and communicational technologies create working places, but at the same time they
take away working places especially from people with low qualification, which have routine jobs.

« The development of the informational society impacts on migration between cities and villages, as well
between countries, it is well known that our country suffers from such a migration.

« The specialists play main role, but the potential which was available in Bulgaria, is shrank considerably. Lot of
our good specialists are abroad, others work for foreigner firms in Bulgaria, as the process of attracting of our
specialists continue. It is not expected creating good specialists because of the decreasing level (according to
modern requirements) of the education in mathematics and information technologies in high school as well as
in universities.

Development of information and communication services will bring some good consequences.

« The experience in using Internet for e-information and e-services will help citizens to begin using e-commerce
- fast developing service, which has increasing popularity in Bulgaria.

« New opportunities for distance education, working, telemedicine, statistical researches, referendums,
elections will appear.

Refferences:

Public centers for information and communication services, survey of the Association for the development of the
information society, 2000

E-Government Strategy

http://www.ccit.government.bg/documents/e-gov_str_en.gov

Bulgarian national strategy for the Information Society

http://www.mtc.government.bg /communications/infosociety/strategy _new.doc

Action Plan eEurope 2005: Information Society for all
http://europa.eu.int/comm/commissioners/liikanen/media/slides/eeurope2005/index.htm
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WHOOPMALIMOHHA CPELA 3A YYEBHA NMPOIrPAMA B UHTEPHET - WEBIS
PymsaHa CtedaHoBa, UBenun CtecbaHoB, Meopru Xamkureoprues

ChuiHocm u_obxeam Ha cucmemama: [la Ce Cb3fafe NpeacTaBUTENeH VIHTEpHET cailT 3a [erHOCTTa Ha
YyeGHa nporpama, B KOMTO [AWHAMMYHO f[a CE OTpa3siBaT MpOMEHUTE Ha WHopMauusiTa U Ja ce Ccb3fage
MpUMep 3a HEHOTO OpraHM3NpaHO TbPCEHE U HaMMpaHe.

WEBIS/WeblnfoSystem/ - YuebHa nporpama fa cryxu 3a gousrpaxgaHe Ha YHusepcuteTckata WEB mpexa u
Aa 6bae npumMep 3a CTPYKTYPHO OpraHuaMpaHe Ha uHgopMauwmaTta 3a YuebHa nporpama.

Cucremara e paspaboTeHa 1 oCblecTBeHa B HOB Gbnrapcku yHUBEpCUTET.

OcHoBHata Len Ha npoekTa nponsTnya oT HeOBXOAMMOCTTa 3a CMCTEMATU3MPAHO OpraHW3vpaHe W nogHacsHe
npen AkagemuyHata OOLHOCT (CTyAEHTW, NpenopaBaTenu, CAYXUTENM U Ap.) Ha WH(opMauusita OTHOCHO
CbObPXaHMETO, NPOrPaMHUsI CbBET, OMKUCAHWETO HAa KYpCOBETE, TEMaTM4HATa HACOYEHOCT W OEeWHOCTTa Ha
npenogasateny W CTyOeHTW B edHa nporpama 3a obyyeHne Ha HBEY. PaboTHuaT ekun cu e noctasun
OTTOBOpHATa W Heneka 3agaya 3a cb3gaBaHe Ha WEB uHdopmaumoHeH mopen 3a yyebHa nporpama,
N3XoXaanky OT cbliecTByBawmte B HoB Obnrapcku yHuBepcuTeT cmaHdapmu 3a npedcmaesHemo u U
cmaHdapmu 3a onucaHue u npedcmassiHe Ha Y4ebeH kypc u CV Ha npenodasamen. ToBa camo no cebe
CM e rapaHuust 3a GYHKLUMOHANHOCTTA W PE3YNTATHOCTTa Ha NoAo6eH NpOoeKT.

Web site-a Ha nporpama cnefiga aa Gbe eCTECTBEHOTO CPEeAMLLE 33 KOMYHUKALAS MEXIY PasnudyHuTe rpynu
TEMaTMYHO obeauHeHM CyGeKkTW Ha akagemuyHaTa Cpeda — MpenogasBaTenyt, CTYAEHTU, CRYXMTENW, KOUTO
Cb3flaBaT HayyHaTa obracT Ha yuebHaTa nporpamHa [eMHOCT.

MopobHa MHGoOpMaLMOHHa cpea He e pa3pabomeaHa doceza 8 HBY. B agMMHUCTpaTMBHMS anapaT ce
NpOoeKTUpa aBToMaT3MpaHa cMCTeMa 3a NporpamMHaTa 3aeTocT Ha y4ebHWUTe 3anu 1 3aeTocTTa Mo Nporpamm Ha
yyebHata 6asa. Hawata cuctema Busupa npobnematukata Ha y4yebHa nporpama KaTto CaMoCTOsTENHa
CTPYKTYpHa METOZONOMYHa eanH1La, Taka KakTo € HOpMUpaHa C JOKYMEHTUTE M U3UCKBAHMSTA 3@ Cb3faBaHe
Ha y4ebHa nporpama.

WHTepakTuBHOCTTa Npy 06LLYyBaHe CbC CUCTEMATA CE peannaupa OT e[Ha CTpaHa B CTaHAAPTHO NPOEKTHUPaHK 3a
peakuun enemeHTn 3a m3bop — ponosepu, DyTOHW, XUNEPBPBL3KW, HABUrALWMOHHM KapTX M Op C NpemepeHa
HeobxoOMMOCT 3a TAXHOTO npunaraHe. OT gpyra cTpaHa npodunupaHeTo Ha noTpebutenute u 6asaTta gaHHM
Cb3AaBaT Bb3MOXHOCT [a Ce reHepupaT OTFOBOPU Ha 3asBKM OT Haii-pasHoobpaseH xapaktep. PelseHneTo
WHopMaLMsTa Ja Ce BbBEXAA AWCTAUMOHHO ype3 WwabnoHW, OTroBapsluM Ha CTaHAapTHUTE GnaHku 3a
nombriBaHe Ha JaHHW 3a efHa y4ebHa nporpama, NpeBpbLUa NporpamMHaTa cpesa B MHPOPMALMOHHA CUCTEMA.

Taka 0T eaHa CTpaHa NporpamMHUST CbBET Ype3 [Jupektopa MoXe [a HaHacs KOpPEeKLWM B CbabpXaTenHaTta YacT
Ype3 afMWHUCTPATUBHUTE CPEACTBA Ha CUCTeMaTa, a 3auHTEpPeCYBaHWUTE CPpeau — CTYAEHTW, NpenoaaBaTent,
agMUHICTPaLMS, PbKOBOACTBO, MONMy4yaBaT [OCTbM A0 OpraHuaMpaHa MHGOpMaLns KaTo HacouYeHa KbM
CbOTBETHUS TUM NOTPEOUTENM BEAHBX, U BTOPU MbT - NPOCTO NPy CBOOOAHO ThPCEHE MO KOMOUHUPaHK KpUTEPUM
B 0a3aTa JaHHu.

MaxogHata TOuka npu M3pabOTBAHETO Ha calTa ca noTpebHOCTUTE Ha OCHOBHWTE nOTPedbuTenM Ha
nHhopmaumsTa — CTydeHTuTe. 3agaunte Ha paboTHMS ekun OOXBallaT aHamuMaupaHe U CTPYKTypupaHe Ha
NHhOpMaLMsTa OTHOCHO HWBA MOTPEOUTENM: CTYAEHTW, KOUTO Ce Pas3densiT Ha KaHAMOATCTBALM, MpUeTH W
yYelm B pasnuyHM CeMecTpW, W 3aBbplUBALLM; KaKTO M npenogasatenu; u ap. Kato ocobeHo BaxHa €
NHhOpMaLMSTa OTHOCHO YCIIOBUSTA 3a NPUEM, KPeaUTMPaHE M 3aBbpLUBaHE Ha eaHa Nporpama, 3agbImKUTENHN
1 n3bupaemn kypcose. OT apyra CTpaHa € NMOMUCHEHO 3a UAEHTU(MLMPAHETO Ha NOTpeduUTenuTe N HUBaTa UM
Ha JOCTbN A0 cucTemaTa — nompebumencko u aOMUHUCMPamMUEHO HU8O Ha docmbA.

3a nocturaHe Ha noctaBeHuTe Lenn Gelwe Heobxoguma npeaBapuTenHa hasa, BKMKOYBALLA MPOy4BaHe Ha
MOTPEBUTENCKOTO MHEHWE OTHOCHO XeraHaTa MH(OpPMaLMs W HauuMHa M Ha NpeAcTaBsHe 3a edHa ydebHa
nporpama.
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WHTerpupaHeTo Ha uHopmaumoHHaTa 6a3a gaHHu B Web site opraHusvpa passuTUETO, BB3MOXHOCTUTE 3a
aKTyanusaums u guHammusaumsTa Ha MHopmaumsTa, KoSTo nporpamata M3mbysa 3a AeNHOCTTa Cu.

CbobpxaHueTo Ha 6asaTa JaHHW MOXE [Ja Ce akTyanmaupa on-line, crneg aytopuaupaH goctbn. [pu ToBa
WH(opMaLmsTa Ce BbBEXaa N0 MaKeTUTe — CTaHZApTV 3a NpeacTaBsiHe Ha y4ebHuTe eanHuum B HBY. Tean
WabnoHu cnyxat 3a GopMaTMpaHo ¥ TUNKU3NPaHO BbBEXAAHE Ha WHGOPMaLUsATa U OpraHn3vpaT MbpBUYHATA
npoBepka Ha MH(opmaumsTa.

MoTpebutenckata HAaCOMEHOCT U BU3yariHaTa OPraHW3MpaHoOCT Ha WHAOPMALMOHHUTE 06EKTH, Bb3MOXHOCTUTE
3a TbpCeHe W on-line pefakTupaHe opueHTUpaT ObP30TO M E(EKTUBHO HaMMpaHe W akTyanuaupaHe Ha
npegcTaBeHata UHopmaLums.

Kak uenute kopecnoHampar ¢ MUCUAITa U CTpaTeryeckus nnaH Ha Hoe 6bnrapcku
YHUBEPCUTET:

o Cb3gaBaHe Ha WHTepHeT opueHTMpaHa VHdopMauuoHHa cpeda Ha nporpama OTroBapsl HambiHO Ha
TEMATUYHUTE MNPUOPUTETM, OCHOBHO B YacTTa WM 3a WHTEpHeT MHMOPMMPaHOCT 3a [enHOCTTa Ha
YHUBEPCUTETCKUTE CTPYKTYpPU M WHGOPMAUMOHHOTO npectaBsHe Ha HBY B Tasn cpepa kato usno.
Peanuanpa ce eauH onuT 3a opraHuanpaHe Ha MHGopMaLmMsaTa U CTPYKTYPUPaAHETO W C Len NpeacTaBsHeTo 1
Ha eBEHTyanHu rpyn noTpebuTtenu oT akagemnyHaTa cpeaa M U3BbH Hesl.

« C peanuaupaHe Ha 6a3a faHHu 3a nporpama npe3 WHTepHeT ce Cb3aaBa NpeanocTaBka 3a CTPYKTypUpaHe
Ha WHOpMaLMOHHATa cpeda Ha YHMBEpCUTETa MO OTHOLEHWE Ha EBEeHTyanHuTe M notpebutenu, koeto
peanuanpa obpaTtHa Bpb3ka C TSX M M0 MeXAy UM.

« TunuanpaHoTO pedakTUpaHe C Bb3MOXHOCT 3a MPOBEPKa M ayTopu3auns AaBa Bb3MOXHOCT Aa Ce BbBexaa
CTaHgapTM3MpaHo Heobxoaumarta uHopmaLms, OnucBalla nporpamata, KypcoBeTe ¥ npenoaaBaTtenure.

« KobMm Taka paspabotBaHaTa cuctema fecHoO MoraT ga ce fobaBaT mogynu 3a obMeH Ha WMHgopmaums ot
afMWHUCTPATMBHMSA ONOK U OT APYri BBHLUHM M BbTPELHW OpraH13auMOHHN eauHuLM, Taka Ye MHTepHeT
caiiTa fa CTaHe [WCTaHUWMOHEH TepMuHan KbM Usnata MHGOPMauus 3a CbCTOSHUETO Ha CTYAEHTH,
Nporpamu, Hay4YH1 MHALWMATUBN 1 Ap. OEAHOCTY.

W3BbpLueHN AENHOCTH MO OCbLIECTBABAHE LIENUTE Ha NPOeKTa:

. [pegBaputenHa cpasa, BKIOYBAWlA MPOYYBaHE HA NOTPEOUTENCKOTO MHEHWE OTHOCHO XeflaHaTa
WH(OPMaLWA 1 HauMHA 1 Ha NpeacTaBsHe 3a eaHa yyebHa nporpama 1 npeanpoekTpaHe. belwe n3sbpLIeHo
1 Npoy4YBaHe No BbNpOCa B CbllecTByBaLlaTa Jlabopatopus 3a uscnegsaHe Ha nonssaemoctTa B HEY.Cnen
npoy4BaTeNHUs Nepuog, ce NpoBeae OTKPUT CEMUHap 3a 0BCHXaaHe M aHanu3upaHe Ha WAeHUTE peLleHUs
OTHOCHO CbAbpXaTenHata yact u uHtepdenca Ha WEB ctpanuuara.

o AHanusavMpaHe U CTPYKTypUpaHe Ha WHopmaumaTa OTHOCHO HWBA NOTPEOMTENM: CTYAEHTH,
npenogaeatenu u ap. MaxogHata Touka npu 13paboTBaHETO Ha canTa Bsixa NOTPeOHOCTUTE HA OCHOBHMTE
noTpebutenu Ha uHopmauusTa — ctygeHTute. MNoTpebutenuTe u HMUBaTa UM Ha JOCTBN 4O cuCTEMATa ca
06ocobeHu B gBe rpynu — NoTpebrTencko n agMUMHUCTPATMBHO HUBO Ha AOCTHI.

« Cwb3paBaHe Ha MHTepHeT opueHTUpaHa ba3a AaHHK

Bpb3ka npe3 UHTepHeT cTpaHuUa cbC 3aABKM KbM B[] - VHTerpupaHeto Ha uHopmaumoHHaTa 6asa
paHHn B Web site opraHusupa pasBuTMETO, BL3MOXKHOCTUTE 3a aKkTyanusauus M guHamusauusTa Ha
MHdOpMaLMsTa, KOSTO NporpaMara M3nbyBa 3a AeNHOCTTa Cu.

PaspaboteH e ISAPI duntsp ¢ Web npunoxenns Ha 6a3a Delphi, ¢ unsto dyHKuMoHanHoOCT ce obenyxaar
SQL 3asBkuTe kbM 6a3a gaHHu Tn ACCESS.

CbobpxaHueTo Ha 6asata OaHHW MOXE Ja Ce akTyanuaupa on-line, cnep aytopuaupaH AoCTHI.
MHdhopmauusTa ce BbBexaa Mo MakeTUTe — CTaHAAPTW 3a NpefcTaBsaHe Ha yyebHuTe egununum B HBY. Teau
wabnoHn cnyxat 3a opMaTMpaHO W TWUMM3MPAHO BbBEXOaHe Ha WHOpMauusTa M OpraHuavpar
MbpBUYHATA NPOBEPKa Ha MHAopMaLMsTa.

OcobeHocTu:
« OTHocuTenHo Manbk 6poi jscripts 1 NporpameH Kof 3a NeKoTa Ha 3apexaaHeTo
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» Bb3aMoxHOCT 3a akTyanuaupaHe AMPEKTHO npe3 VHTepHeT cTpaHuuyata oT W KbM CbluecTByBalyn 6asu
[aHHW Npu B3eTK HEOBXO4MMI MEPKM 3a 3aLuuTa Ha MH(OpMaLmsTa

o [JMHaMWYHO NPOMEHSLLM CE M anTePHATUBHM CTATUYHW MEHIOTA W HABUrALMOHHM 30HN

o VIKOHOMUYHOCT M CTPYKTYPUPAHOCT Ha MHOpMaLmsTa

« EdbekteH n3bop ot cuctema TMIU3MPaHN NOAMEHIOTA

WUHopMaLMOHHa CTPYKTYpa U CbAbpXaHue

WHdopmaumsiTa 3a CTaHAapTHUTE afpecu Ha OpraHUTe B mporpamarta W OpraHM3auMoHHaTa U CbLHOCT:
AMPEKTOp, MPOrpaMeH CbBET, NPenoaaBaTenit 1 rpyni no MHTEPECH, € OpraHU3npaHa KaTo cTaTyHa

Mopaan MHOro0Bpa3neTo M OpraHU3MpaHoCcTTa Ha MHAGOPMaLuMsTa 3a [eMHOCTTA Ha nporpama, T e
npeAcTaBeHa npes AMHaMM4YHa Bpb3ka C Gasa [JaHHM, 3a [a ce NOAPeAu W yNecHW ThpceHeTo. Tosa e
peanuaupaHo ¢ pas3buBaHeToO Ha MH(opMaumMsaTa Ha yyeGHa, 3a CTydeHTM M 3a npenogasatenu. basata
[IaHHW MOXe [1a Ce peaakT1pa, A0mbiBa 1 pa3susa online 1 AUCTaHLMOHHO.

MH(bOpMaLIMOHHa KoHUenuuAa n Bu3yanHa opraHusauua

MotpebuTenckata HaCOMEHOCT W  BM3yarHaTa OPraHM3MPaHOCT Ha  MHGOPMAaLUMOHHUTE  0DeKTH,
Bb3MOXHOCTUTE 33 TbpCeHe W on-line pefdakTupaHe OpueHTUpaT Obp30TO M eIEKTMBHO HamupaHe W
aKTyanusupaHe Ha npeacTaBeHata uHgopmaLms.

ColuecTByBa NOTPEOUTENCKM OPUEHTMPAH BXOA 3a MpenojaBaTen M CTYAEHTW, KaKTO M Bb3MOXHOCT 3a
TbPCEHE B OpraHuanpanmn hopmaTh — WwabnoHm 3a onucanne. CamuTe WabnoHu ca 0B00LEHUTE N3NCKBaHMS
3a BbBeXAaHe Ha WH(opmauws 3a mporpama, KypcoBe W npenopaBatenu. Lisnata uHdopmauus e
chopmaTmpaHa Ha LBeTHM 06nacTi ¢ €AHOTUMHI AaHHM.

BusyanusupaH e uimepakmueeH Help nocpedcmeom Flash.

OcobeHocTu:

o AHamu3 Ha WHgopmauusTa U OpPUEHTUPAHETO U CMOped Lenesata rpyna notpebutenn u TexHuTe
NHTEPECH.

« [lpuBrekaTeneH n 3anoMHSLL Ce XyA0KECTBEH BUA Ha CTpaHMLUaTa Ha nporpamara.

« OpraHuanpaHu NpoCTpaHCTBa 3a HaBUrauus WM HacouBaHe Ha BHUMaHWETO Ha noTpebuTens Cbe
3anasBaHe Ha ()OHOBa CUMBOSIMKA Ha TeMaTukaTa.

o HamepeHn ca noaxoAsly MOCTOSHHM 30HM 3a BU3yarHa KOMyHWKaUMs C akTWBHA UM NacuBHa
UH(opmaLms.

« 3anomHsiwa ce obpasHa Bpb3ka C NpeACTaBsAHE Ha BCsSka TEMaTWka C HanaraHe Ha OCHOBeH obpa3 3a
Hes.

o LiBeToBa M CMMBONHA OpMEHTaUMs 3@ MHTEPAKTMBHOCTTAa Ha nosvumusta U u3bopa B AMHAMMYHaTa
HaBurauus.

MocTurHatu pesynrartu:

Cb3pnameH e VHTepHeT cailT 3a OeiHOCTTa Ha YuyebHa nporpama, B KOWTO AMHAMUYHO [Ja Ce OTpassiear
NPOMEHNTE Ha MHOpMaLMATa, MPUMEP 33 HEMHOTO OPraHM3MPaHO TbPCEHE U HAMUPAHE.

WHopmauusTa € opueHTMpaHa KbM 2 Tuna NOTpedWUTenn — CTYAEeHTU W NpenogasaTenu, OTroBaps Ha
CTaHgapTuTe 3a Tasu nporpama Ha HBY W Hail-BaxHOTO — npeacTaBeHa € NecHa Bb3MOXHOCT 3a
aKTyanu3anpaHeTo u.

lMpencTaBeHa e OenHOCTTa Ha lNporpamaTta, Ha HeMHOTO PHKOBOACTBO U YNEHOBETE W CMOPEA U3NCKBaHUATA
Ha MpasunHuka Ha HBY 1 Te moraT AMHAMUYHO fa ce aKTyanuaupar.

lMpefocTaBeHa € Ha CTyOeHTM W npenofasaTeny WHGopMauusTa 3a NpoBeXZaHWTe KypcoBe, TEXHUTE
3afauu, Luenu, CbabpxaHue W fp. kato JoCTbna 4O Hes Ce OpraHu3vpa npe3 CbBpeMeHeH WHTepdelic ¢
€CTeCTBEHa BM3yanHa KOMyHUKaLMs Ha MHGOPMaLMOHHUTE 0BeKTU.

WHdopmmpa ce wupokata nybnuka 1 kaHauaaT- CTyAEeHTUTE 3a Bb3MOXHOCTUTE 3a 00yyeHne, TemaTukaTa
Ha KypcoBeTe, nporpamarta u HaunHa Ha npenogasaHe B HBY.
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MpenopbKu:

« VHdopmauusTa, kosiTo 3anbriea basata [laHHu, criefBa Aa € MbiHa, CTPYKTYpUpaHa 1 akTyarHa.

« AIMMHUCTPUPAHETO Ha CbpBepa M VHTEpHeT cailTa W3MCKBaT Aa Ce Bb3NoXaT Ha OTFOBOPEH MepcoHarl,
KOWTO [ja Cneay 3a HempekbcHaTaTa paboTocnocoGHOCT.

« PepaktupaHeTo Ha UHGOpMaLMsTa CrieiBa Aa Ce OpraHn3upa KoHMUAEHUMANHO OT ayTopU3upaHm ¢ Naponm
nmua.

Cb3paneHn bnaronpusaTHU pe3ynTaTi U Bb3MOXHOCTHM 3a HBY:

« Taka ce uHdopmupa WwKpoKaTa Nydonuka U KaHAUAAT-CTYAEHTMTE 3a Bb3MOXHOCTUTE 3a 00y4eHue,
TemaTtukaTa Ha KypcoBeTe, nporpaMaTa U HauuHa Ha npenoaaBaHe B HBY.

Cb3gaBaHe Ha MHTepHeT opueHTWpaHa WHgopmaumoHHa cpeja Ha nporpama OTroBapsi Hamb/IHO Ha
TEMaTUYHUTE NPUOPUTETU, OCHOBHO B 4acTTa MM 3a VHTEpHET WHGOPMUPAHOCT 3a [elHocTTa Ha
YHUBEPCUTETCKUTE CTPYKTYPU W WHCGOPMALMOHHOTO npecTaBsHe Ha HBY B Tasu cpega kato UAso.
Peanuaupa ce eguH onuT 3a opraHu3npaHe Ha MHGopMaLmaTa U CTPYKTYPUPAHETO U C Lien NpeacTaBsHETO 1
Ha eBEHTyanHu rpyn noTpebuTtenu oT akagemmnyHaTa cpeaa M U3BbH Hesl.

o C peanuanpaHe Ha 6a3a paHHM 3a nporpama npe3 WHTepHeT ce cb3daea npednocmaeka 3a
cmpykmypupaHe Ha UHghopmMayuoHHama cpeda Ha YHusepcumema no OTHOLLEHWNE Ha eBEHTYyamnHUTe u
notpebutenu, koeTo peanuanpa obpatHa Bpb3Ka C TAX U N0 MEXAY UM.

« TunuanpaHoTO pedakTUpaHe C Bb3MOXHOCT 3a MPOBEPKa M ayTopu3aLns AaBa Bb3MOXHOCT Aa Ce BbBexaa
cmaHdapmu3upaHo Heobxoaumara uHgopmaLys, onucBalla nporpamata, KypcoBeTe 1 npenogasaTtenure.

« Kbm Taka paspaboTBaHaTa cuctema JiecHO Mo2am 0a ce dobaessm mModynu 3a 06MeH Ha UHghopmayusi
OT aAMMUHUCTPATMBHUS BIIOK 1 OT APYri BbHLIHU 1 BLTPELUHM OPraHM3aLMOHHN eauHnLy, Taka ve VHTepHeT
calTa [a CTaHe JUCTaHUMOHEeH TepMWHan KbM Uanata WMHGOpMauus 3a CbCTOSHUETO Ha CTYAEHTH,
Nporpamu, Hay4YH1 MHALWMATUBN 1 Ap. OEAHOCTY.

« [porpamara e ocobeHo nonesHa 3a agMUHUCTPaLMATa Ha Nporpamu, fenapTaMeHTyu 1 dakynTeTy, 3a aa ce
BbBEXAA CUCTEMATU3NPAHO W ce opeaHu3upam ba3u 0aHHuU 3a y4ebHuUs npoyec.

« KbMm nporpamata moxe pa ce passue u mogyn/v 3a Web 6asupaHo npenodasaHe u o6yyeHue.

OO0wa oueHka (aHanu3) Ha NOCTUrHaTMTE pe3ynTaTu:

Pa3paboTeH e Mofien Ha UHTEPHET MHAopMaLMoHHa 6a3a JaHHW, OpUEeHTMPaHa KbM OCHOBHa aAMUHUCTPAaTUBHA
eauHnua B Hos Gbnrapcku YHUBEPCHTET.

HapsBame ce, Ye cucTemata gonpuHacs 3a pa3sutreTo u obHossBaHeTo Ha HBY, 6naropapenne Ha gobpara u
cmucneHa 6asnpaHa MHopMaLMoHHa cpeaa u NogobpeHOTO BU3yanuanpaHo npeacTaBsHe Ha Tunoea yvebHa
nporpama Ha HBY.

To3n Moaen Moxe ycnewHo Aa NOCNYXKM KaTo €TanoH 3a ApyrM akageMUyHK CTPYKTypu [YHuBepcutetu/
3apagu npocToTaTa Ha MeXaHuM3Ma CM M MOTPeGUTeNICKM OPMEHTMpaHUTe CU CpeAcTBa 3a BU3yanHa
KOMYHUKaLUS.

MpencTon HaarpaxpaHe Ha cucTemata Mo OTHOLUEHWE CTPYKTYpuUpaHe Ha MHGOopMauusita OTHOCHO BCUYKM
nporpamu B [lenapTamMeHT 1 BCUYKM Nporpami Bbe dakynTer.

3agavata OTroBapsi Ha MPUOPUTETHUTE MHTepeck B HBY 3a pa3BuTUE W YCbBLPLUEHCTBAHE Ha ENEKTPOHHUTE
KOMYHMKaLMW 1 € CBbp3aHa CbC CBETOBHUTE TEHAEHLMWUTE 3a MOZEPHWU3MPaHe U aKkTyanuaupaHe Ha BUCLLIETO
obpa3oBaHue, CbobpaseHo C HABNM3AHETO Ha MH(OPMALMOHHUTE TEXHOMOTMN BCEOOXBATHO BbB BCUYKM chepu
Ha uBoTa.

WUHcbopmaums 3a aBTopute

ct.ac. uHx.-mat. PymsiHa CtedaHoBa — HBY rbstefanova@abv.bg

uHx.-mat. UBenuH Crecpanos — 1O Afl

leopru Xapxureoprues — HBY, MHdopmaumoHHa cpena 3a yuebHa nporpama B MHTepHeT — WEBIS
Web adress: http://webis.nbu.bg
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BEJNEXKW NO OBYYEHMUETO B CTUI HA NMPOrPAMMUPAHE

T. Teopocues, I'. TeogocueBa

YBoa

Pasrnexgame mogyna "Yeog B nporpamupaHeTo” oT y4ebHus nnaH 3a npodmnmpaHa noarotoBka Mo
WHhopmaTmka (KakTo Ha YYEHULM OT CPeSHOTO YYMNULLE Taka U Ha CTYAEHTU OT cneuuanHocTu MHdopmaTtika u
Matematuka v nHdpopmatuka) [1], [2], [3], [4], [5], [6], [7]. Y4ebHMuMTE 1 KHWMMTE NO NporpamupaHe onucear
nogpobHO  e3MKOBMTE KOHCTPYKLMM M Ype3 MHOro pobpe nogbpaHn npumepn cnocobCeTBaT 3a yCBOsIBaHE Ha
nporpamupaHeTo. B Tasu paboTa ce cnupame Ha Apyr acnekT OT npoueca Ha 00y4eHMETO Mo nporpammpaHe,
KOWTO € CBbp3aH He TOMKOBa C KaYeCTBOTO Ha y4ebHWUWTE, KOMKOTO C npodecuoHanHaTa MoarotoBka W
pyTWHaTa Ha npenojaBaTens - CTuna Ha nporpamupaHe. B npoueca Ha paspaboTBaHe Ha nporpamu e
HeobXxoOumMO MpeuusHO NPOeKTMpaHe W mporpamupaHe. Ha Tean gBa ertana B paspaboTkata Ha nporpamu
OTAensMe OCHOBHO BHWUMaHue. Pasrnexgame npoueca Ha paspaboTka Ha anropuTbMa (CbLUeCTBYBaHe,
CbCTaBsiHe, NPaBUITHOCT) W KOAMPAHETO My Ha €31K 3a NporpammpaHe.

MporpamupaHeTo € cnocobHocTTa da Ce u3pasv Npou3eoneH " npaBuneH" npouec, npean BCUYKO C
anropuTMMYHN cpeacTBa. ETO 3aWo HuWe ecTecTBeHO cTurame o npobrnema 3a "thyHaameHTanusaums" Ha
nporpammpaHeTo, KOeTo ce hopMupa Mof CUIHOTO BAMSIHUE Ha CUCTEMATa Ha OCHOBHWUTE MOHATUS OT TeopusTa
Ha anroputmuTe U nsducnenmsTa [8], [9]. MporpammupaHeTo Ha 6asata Ha abCTPAKTHW M3YUCIIMTENHM MOLENH,
pasBiBa cnocobHOCTTa 3a PopManHo MIUCHEHe.

HenpasunHo noa nporpamupaHe ce pasbupa u3ydaBaHe Ha e3uK 3a nporpamupaHe. KomeHTapute 4ecTo ce
cBeXaaT A0 M3Bop Ha esuk 3a NporpamupaHe M YCUNMsATa Ce XBbpMAT B U3yyaBaHe Ha HEroBUTE CUHTAKCUC U
CeMaHTUKa, BMECTo [la ce 0ObpHe NoBeYe BHUMAHME Ha MO -BaXHUS W MO -TEXbK BbMPOC -3a anropuTMuTe.
Crura ce JoTaM Aa 3HaeM e[iyH HOB e31K, HO 1a HAMa KaKBO Aa KaXeM Ha Hero.

Anroputmu

AnropuTMUYHUTE KOHLENUMM UrpasT B npoleca Ha 00y4YeHWe Ha CbBPEMEHHMS YOBEK (hyHOameHTamnHa pons
CpaBHMMa CaMo C ponsiTa Ha nucMeHocTTa [10]. CbecTaBsHETO Ha anropuTMu € TBopyecka pabota. Hama o6y
MeTO[ 3a CbCTaBSHE Ha MPOM3BONEH anropuTbM. Benuko, 3anoyBaiki ¢ M3bopa Ha e3vka 1 3aBbpLUBaKA ChbC
CbCTaBsIHE Ha anropuTbMa 3aBuCK OT BKyCa 1 TBOPYECKUTE CMOCOBHOCTW Ha YOBEKa.

CbuecmeysaHe Ha aneopumbma. AKO NPef HAC CTOM BbMpoca 3a paspaboTka Ha HAkaKbB anropuTbM, TO MbpBa
CTBIKa € 13CNeaBaHeTo Ha BbMpoca 3a TOBa Bb3MOXEH U € TakbB anropuTbM. B HAKkou cnyyam ce ycTaHoBSsIBa
HEBb3MOXHOCTTA Ha anroputbma. B apyr crnyyau ce [okasBa CbLUECTBYBAaHETO Ha TakbB anropuTbM.
[loka3aTencTBOTO Ha CbLECTBYBAHETO Ha anropUTbMa 0BUKHOBEHO Ce 3akrioyaBa B TOBA, Ye Ce ONMCBa NpOLiec,
C KOWATO TOil MOXe fia ce nocTpou. Cried pelaBaHe Ha npobriema CbC ChblyecTBYBaHeTO, TpsibBa [ja ce CbCTasu
anropuTLM, KOINTO pelLaBa 3afavara.

CncmagsiHe Ha aneopumbMa. B npoueca Ha obyyeHue TpsibBa Aa ce OTAENM cneumanHo MACTO Ha CbCTaBsiHE
Ha anroputmu. Pelwaear ce 3ajaun OO CbCTaBSHE Ha anropuTbM, OMUCAH CMOBECHO WK Ha HSKaKbB
chopmanmanpaH esnk (bnnsbk 4o ectecTBeHus). 1o T03M HaunH ce n3bareat TPYLHOCTUTE, CBbP3aHK C e3MKa 3a
nporpamupaHe. Taka ce pasaensT npobnemute Ha anropuUTMUYHOTO MUCTIEHE OT €3UKOBUTE TaKMBa.

PeluaBaiikn HSIKOMKO NPaKTUYECKN 3aaauu, Npu KOUTO Ce JOCTUra A0 NoA0GHM MHGhOpPMATUYHI MOAENH CE NpaBH
W3BOA, Ye peLleHusTa Ha Te3n 3adauu umat obLM anropuTMUYHM enemeHTU. To3u M3BOL MOTMBMpa
BMOCMNEACTBME PELIABAHETO Ha ETIOAHN 3a[jayi, KOUTO Ca OCHOBHM B 00y4eHNeTo no nporpamupaHe. Mpasu ce
BPb3Kka MeXMy OCHOBHUTE anropUTMUYHM KOHCTPYKUWM (mocriesoBaTenHocT, 136op, MOBTOPEHWE) W
NHCTPYMEHTAarHUTE CpeacTBa Ha e3ika 3a nporpamupaHe ( onepaTopuTe 3a peanusalyst Ha Teau KOHCTPYKLMM).

KodupaHe Ha ameopumbma. KogupaHeTo Ha anropuTbma € crefpallata BaxHa CTbMKa B pellaBaHeTo Ha
3apavara. locTposiBaHETO Ha nmporpamata 3anoysa C pa3dbupaHeTo Ha HENHOTO NpefHasHayeHue, T.e. Kakeo
TpsibBa T ga npaeu (cneumdukaums). CrneundmkaumsTa ocBeH ToBa TpsibBa Aa ykasBa B KakBW YCIOBMS
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3anoysa Aa paboTtu nporpamara (kakBo e AaaeHo). Cried M3roTBSHETO Ha CneumduKaumsTa MOXe Aa 3anoyHe
CbCTaBSHETO Ha Mporpamara.

MHeapuaHm. CbOTBETCTBMETO MeX[y nporpamata W HeiiHaTa creuudukauus Ce Hapuya MpaBUHOCT Ha
nporpamara ¥ NoAnexu Ha [okasaTencrso.

lMocTposiBaHETO Ha LMKMWNYHK NPOLIECH € eAHO OT Hal-BaxXHUTE CPeacTBa Ha nporpamupaHeTo. BaxHocTTa ce
obsicHsiBa ¢ TOBa, Ye camo Te MO3BONSBAT Aa Ce ONuILAT BbB BUA Ha KpaTka nporpama ronsm obem ot
nauncnenns. O60CHOBaBaHETO Ha CBOWCTBATA Ha LMKMNYHITE NPOLIECH Urpae BaxHa PoONsi B [10KA3aTENCTBOTO
Ha NpaBWUIHOCTTa Ha nporpamara [9].

[a pasrnename cnefgHata 3agada. [lafeHo e eCTeCTBEHO YMCno X. Ha BCsika CTbhKka 3aMeHsIMe YUCIIOTO ChbC
cymata ot umdpute My. Kakso uucno e 6bae 3anucaHo, korato X OcTaHe egHouudpeHo? PeleHneto ce
OCHOBaBa Ha (hakTa, Ye ocTaTbka Npu [AereHne Ha 9 Ha YMCIO X € paBeH Ha ocTaTbka npu AeneHne Ha 9 Ha
cymarta oT LucpuTe Ha Y1cnoTo.

LLle ce noctapaem Aa opMmynupame SBHO CxemaTta Ha paschxaeHue, KOSTO Lie U3nonsysame:

[okaTto Ycnosue

noBTapai Jelicmsue

Kpan_pokaro.

3a Ta3n cxema Hammpame CBOWCTBO M, KOETO ce 3ana3Ba Npu M3mbiHeHWe Ha Jelicmeue. ToBa CBOWCTBO ce
Hapuya WHBapWaHT Ha Uukbra (M). 3a KoHKpeTHaTa 3ajadva WHBAPWAHTLT € "YMCROTO € MOMOXMTENHO U AaBa
CbLUMS OCTaTBK NpW JeneHue Ha 9 kakTo W x". Hamupailku TakoBa CBOWCTBO, HUE CMe YBEPeHu, Ye ako U ce
YAOBMETBOPSiBa B Hayanoto Ha [Jelicmeue, To L € U3MbIHEHO W cried kpast Ha Jelicmeue. ToBa MOXe [a
CNyXu 3a [OKa3aTeNCcTBO Ha NpaBUITHOCTTA Ha Nporpamara.

V/IHBapuaHTLT Ce Oka3Ba None3eH 1 B MHOTO Urpu. ETO Hait- npocTOTO NpUNoXeHue B Laxmara: ako benus yap e
Ha noneto al, a YepHusi Ha ¢ 1 Ha xop ca benuTe, TO YepHUTE MOraT Aa He gonycHaT Genus uap ga HamycHe
BepTkana a. 3a ToBa TpsAbBa fga noggbpkaT cnefgHata ctpatervs: 6enus v YepHus Lap Aa ca Ha eauH
XOPU3OHTaN B MbpPBUS U TPETUS BEPTUKAN.

Ctun Ha nporpamupate.

Ha Tasu cTbnka TpsbBa Aa Hanuwem nporpama, KOSTO He Camo peanu3upa OMuUCaHus anropuTbM, HO U
n3nonaya 0coBEHOCTUTE Ha M3bpaHMst eauk 3a nporpamupaHe. OCHOBEH KpWUTEpMii OCTaBa BEPHOCTTa Ha
nporpamara, Ho TpsibBa Aa ce CTPEMUM KbM eDEKTUBHM 1 KOMMAKTHI Nporpamu.

OcobeHocmu Ha MawuHHama apummMemuka.

ObyyaemuTe Beye ca 3amno3HaTW C BLTPELIHOTO NMPEACTaBsAHE HA PearnHuUTe Yiucna B NaMeTTa Ha KOMMITHpa.
Te 3HaaT, Ye yucnaTa C Nnagalla 3anetas ce NPeacTaBsT C ONpeaeneHa TOYHOCT. ToBa 3HaHWe 0CTaBa Masko
TEOPETUYHO 3a 0byyaemuTe (Hamm BCe nak KOMMIOTpUTE cMsaTaT Bbp30, ToUHO U Be3 rpewkn?!). ObyyeHneTo no
nporpamMmMpaHe H1 MO3BONsSBa Ype3 efgHa OT MbpBUTE MPOrpamu, KOMTO MOXEM da Hanuwewm, ga ybegum
obyyaemute B TOBa. Cried kaTo ca 3ano3HaTi ¢ asbykata Ha e3uk 3a nporpammpaHe, OCHOBHUTE TUMOBE AaHHM,
apuTMETUYHUTE OnepaLuu W BrpageHu (yHKUMM W omepauusita 3a NpUCBOsiBaHe, MOXEM [a pasrnefame
cneaHus npumep:

Mpumep 1: [Ja ce npecmemHe 10 "+1-10 " npu nPOU3B0OHO N-USIO0 YUCHO.

OnuTbT HW Nokasea, Ye Npu NoCtaBAHE Ha Ta3n 3afadva o6yqaeMMTe pearnpat gocta CKENTUYHO, 3aTOBa MbK
TECTOBUTE pe3yntat Nnpean3BMKBaT OCMUCIAHE Ha np06ne|vw|Te C MallnHHaTa apuTMeTUKa.

BapmaHT A BapmuauT B
program proba; program proba;

var n:integer;e:real; var n:integer;e:real;

begin begin

write ('BmBeam crTemneH n='); write ('BeBeam crTemnerH n=');

readln(n); e:=exp(n*1n(10)); readln(n) ;[ e:=exp(n*1ln(10)) ;
writeln (e+l-e:2:2); writeln(e-e+l1l:2:2) ;[ lend.

end.
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BbB gapuaHm A ycTtaHoBsiBame, Ye npu n >12 cToiHOCTTa Ha u3pasa e 0!? Mpu eapuaHm b npecmsTame
n3pasa 10 "-10 "+1 ToraBa pesynTata € 1, HE3aBUCMMO OT CTOMHOCTTA Ha n. CrnegoBaTeNHoO B KOMMKTbpHATA
apuTMeTUKa OT 3HaYeHne e peda Ha cbbupaemute (He ca B CUNa HAKOM M3BECTHW 3aKOHM OT MaTemaTtukaTta).
KaTto pesynTtat moxe Aa ce Hanpasw M3BOAa, Ye CbOMpaHeTo TpsibBa 4a Ce U3BbpLUBA MEXAY YMCna C eAHaKBM
UMK NoHe 6nM3kM nopsabLUK. B npoTuBeH cnyyan ce rybu TOYHOCT npu npecmsiTaHe!

WU3nonsyeaHe Ha 6ynesus mun.

EnHa nHTepecHa 1 BaxHa Tema e Ta3u 3a u3nonayBaHe Ha 6ynesust Tun. MHoOro YecTo obadye Manko BHUMaHKe
ce obpblia Ha Gynesus onepaTtop 3a npucBosiBaHe. ETO eauH npuMep, KOWTO mMokasBa peanuaauns Ha
paskIoHeH npovec Ge3 yCroBeH oneparop.

X+2, x<0

[Mpumep 2: fa ce usyucnu yHkyuama: y(x) = x’+2, 0<x<1

3x, x>1
BapmaHT A BapuauT B
program primer; program primer;
var y,x:real; var y,x:real;
begin begin
write('BeBeau x '); readln (x); write('BeBeam x '); readln(x);
if x<0 then y:=(x+2) y:=(x+2) *ord (x<0) + (x*x+2) *
else if x<1 then y:=x*x+2 ord ( (x>=0) and (x<1) ) +3*x*ord (x>=1) ;
else y:=3*x; writeln ('CToMuocTTa Ha byHIMSITA v(',
writeln ('CrorHoCTTa Ha bynumsra | 4.3.9 ,)=", y:5:2);
Zr(l:ifx:B:l,'):' ,y:5:2); end.

BbB eapuaHm b e nokasaHo pelueHne 6e3 M3non3yeaHe Ha YCMOBEH oneparop. To ce ocHoBaBa Ha
13non3yBaHETO Ha Bb3MOXHOCTUTE Ha 6yJ'IeBI/IF| ™nHu 6y1'|eBVIFI onepartop 3a npuceosBaHe.

U36seeaHe Ha MHOCOKPamHu npeus4ucsieHus Ha uspas.

Peanusauusta Ha LMKNUMYHM NpoLecy € yHAaMeHTarnHa Tema B NporpamMupaHeTo. [eHesnchT Ha Tesn npoLeci
e MHOrOKpaTHOTO M3umcreHue. Tpsibea obaye Aa ce u3bsrea npemsumncrnsBaHe Ha eauH 1 Cbll n3pas. ToBa MoxXe
[a Ce AEMOHCTPMPA CbC CIEAHNTE NPUMEPU:

I'Ipumep 3: ,ﬂa Ce Hamepu cymapHuam pesynmam om nocrnedogamenHocm om uscmpersnu 6 MulieHa ¢ paduycu
(1,2,3,...10).

BapmaHT A (dparmeHT) BapmaHT B (pparmeHT)
repeat repeat
write ('BeBeam kooph. Ha mscTpen:'); write ('BeBemgu kooph. Ha uscrpen:');
i:=i+l;readln(x,y) i:=i+l;readln(x,y); z:=x*xty*y;
if x*x+y*y <=1 then s:=s+10 if z<=1 then s:=s+10
else if x*x+y*y <=4 then s:=s+9 else if z<=2 then s:=s+9
else if x*x+y*y <=9 then s:=s+8 else if z<=9 then s:=s+8
else if x*x+y*y <=16 then s:=s+7 else if z<=16 then s:=s+7
{ omnmceame if onepaTopm Ba ocranamuTe | { ommcBaMe if onepaTopm 3Ba ocTaHamuTe
cCeKTOopM Ha MMmeHarTa} CeKTopM Ha MmMleHaTa}
else if x*x+y*y <=100 then s:=s+l else if z<=100 then s:=s+1
until x*x+y*y >100; until z>100;
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BbBexaaHeTo Ha MOMOLIHA MPOMEHNMBA Z BbB 8apuaHm b (hpaemeHm) cnectsiBa MHOrOKPaTHOTO
npensdy1cnsiBaHe Ha M3pasa X*x+y*y B AeceTTe onepatopa if , a 0CBeH ToBa Nporpamata cTasa Mo- KOMMaKTHa.

lpumep 4: [Ja ce nposepu dasnu n e npocmo YUcrIo.

BapmaHT A (dparmeHT) BapmaHT B (dparmeHT)

i:=1; k:=n div 2+1; i:=1;

repeatlli:=i+1llluntil (i>= n div 2+1l) or | repeatl/i:=i+1llluntil (i>=k) or (n mod i
(n mod i =0); =0) ;

BwB eapuaHm b (¢hpazmeHm) ©3non3yBaHETO Ha NPOMEHNMBATA K MKOHOMWCBA K MbTU M3YMCNISBaHE Ha M3pasa
n div 2+1. TporpamMuTe He CTaBaT NO- BEPHWU, HO CE YCKOPSIBA M3MbIIHEHMETO UM U Camus 3anuc ctaea no-
KOMMaKTeH.

U3nonsyeaHe Ha ¢hnazoee.

Mma MHoro 3agauu, B KOUTO ce 06paboTBaT peamum OT eNeMEHTH, HO 3a HsKOW OT TsX Tasn obpaboTka e no-
pasnuyHa. B TakuBa 3agaun MMame [Ba Bb3MOXHM NOLXOAA: €AMHUAT Aa M3KIIYMM Te3n €nemMeHTW OT
UMKNMYHMTE JencTBus M ga v obpabotBame OTAENHO, W APYrMs KaTo Mapkupame Tesn efieMeHTU W
obpaboTeame B LMKNMYHMS npouec. BTopust nogxon ce peanusupa ypes u3nonsyeaHe Ha dnarose. ETo eguH
npumep:

Mpumep 5: [a ce Hanuwe npozpama, Koamo ebeexda nocredogamesHOCm om 4ucna, 3aebpweawja ¢ 0 u
Hamupa MUHUMarHomo nosnoXxumeJsiHo U MakcumMalsiHomo ompuuamersiHo Yucro 8 pe@uuama.

program flagove;
var x, min p, max o :real;

flag p, flag _o:boolean;

begin

flag p:=true; flag o:=true;
repeat

write('B®sBemgm umcyio'); readln(x);

if (x>0) then begin
if flag p then begin
min p:=x; flag p:=false
end
else if ( x<min_p ) then min p:=x
end
else if (x<0) then if flag o then begin
max_o:=x; flag o:=false
end
else if x>max_o then max_o:=x;
until x=0;
if flag p then writeln('HsMa nojoxuTenHm umcna')
else writeln ('MMHMMAJIHOTO IOJIOXMTENHO umcio e:', min p:5:2);
if flag o then writeln('HsMa oTpuuaTenHm umcna')
else writeln('MaxkcuMMasHOTO OTPMLIATENHO uMcio e:', max 0:5:2);

readln
end.

M3nonayeaHeTo Ha flag_o u flag_p nossonsea Bcuukn yucna B peguuata ga 6bvaat egHoTunHO 0bpaboteaqu B
eavH unkbn. He ce Hanara fja ce OTAENAT Hali- Hanpea MbpBOTO NOSIOXMTENHO U MbPBOTO OTPULIATENHO YNCKO.
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M3non3yeaHe Ha Macue ¢ He4yucs108 mun Ha uHoekcume.

MHoro 3afaus ca CBbp3aHM C pa3buBaHe Ha MHOXECTBO OT efeMeHTW Ha Herpecuyally Ce Kracose W
npebposiBaHe Ha TexHUTE enemeHTW. KoraTo K/moybm 3a TOBa MMa HEYWUCNoBa CTOWMHOCT, TOBa pasbuBaHe e
CBbp3aHO C HensbexHo npeobpa3yBaHe Ha CTOMHOCTTA Ha Krioya B UMCMOBA CTOMHOCT 3a OnpedensiHe Ha
MPUHAZNEXHOCTTa KbM CbOTBETHUS Knac. BbaMoXHOCTTa npefocTaBsiHa OT eauka Mackan 3a fedmHupaHe Ha
TWNA Ha MHOEKCUTE Ha MacuB OT MPOM3BOJIEH MOAPELEH TWN NO3BONSsiBa U30srBaHe Ha ToBa npeobpasyBaHe.
Tasan Bb3MOXHOCT € IEMOHCTPUpaHa B CrieHUs npyuMep:

IMpumep 7: a ce Hanuwe npozpama, Kosimo npebposiea cpelyaHemo Ha ecsika bykea om Kupunuyama e mexcm,
gbeedeH om Knasuamypama.

program AZBUKA;
var br: array['A'..'s'] of byte;
ch: char; k: byte;
begin
for ch:= 'A' to 's' do br[ch]: =0;
repeat
read (ch) ;
if (ch>='A' )and( ch<= 'ss' ) then br[ch]:=br[ch]+l;
until eof;
for ch:='A'to'sl'do begin
k:=ord(ch) ;
write(ch,'->',br[ch]+ br[chr(k+32)]:2,' '");
if (k-ord('A')+1l) mod 10=0 then writeln
end;
readln
end.

BbBexaaHeTo Ha MacuB C MHAEKCM OT Twn char npaBu nporpamaTa MHOrO kpaTka, 3alloTo OykeaTta, KOSITO
BpouM e WHAEeKC Ha CbOTBETHUS Bposy. AKO He Ce W3non3yBa Tasu OCOBEHOCT Ha TUMa Ha MHAEKCUTE Ha
MacueuTe B Mackan nporpamara Lie 6bae no-abira u HeedeKkTUBHa.

U3snonsyeane Ha nodnpozpamu.

PasrnexgaHeto Ha npoCTM MpUMEPW Ha MOAMPOrpaMW WMMaT CBOETO 3HAYeHWe Mpu YCBOSBAHETO Ha
AeduHnpaHeTo 1 06pbLyeHMeTo kbM noanporpamu. OCBEH TOBa M3MNON3YBaHETO Ha MOAMpOrpaMi Mo3BonsBa
peanusaumsta Ha nogxoga "Top-Down". Te obave uarnexgar manko W3KyCTBEHO Ha obyyaemwTe, nopagu
thakTa, Ye gopu 1 6e3 13nonsyBaHe Ha NognporpaMu Nporpamata He 6u Guna no- Abnra UK No- HeedekTUBHA
(nopn HanpoTuB). B npotnBoBec Ha ToBa 61 MOrMO ga ce pasrneda NpUMeEp, B KOWTO K3MON3yBaHETO Ha
noanporpamm BoAu A0 no-kpaTka M no- necHa 3a pasyuTaHe nporpama:

Mpumep 8: Hanuweme npoepama, kossmo Hamupa ecuyku MapceHosu qucrna e dadeH uHmepean [a,b].
(3abenexka: MapceHogo e npocmo yucno om euda 2 P-1, kbGemo p e CbUjo NPOCmo .

program mar;
var a,b,i,1l,n: longint;

function prosto( t: longint): boolean;

var ii,j: longint;b: boolean;

begin

prosto:= false;

if t>1 then

if (t=2) or (t=3) then prosto:= true

else if t mod 2<>0 then begin
ii:=1; j:= round( sqgrt( t ));
repeat
ii:= ii+2; b:=t mod ii =0
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until b or (ii>=j);
prosto:=not b
end;
end;

begin
repeat
write ('B®eBeam muHTepBan ') ;readln(a,b)
until (a<b);
if odd( a ) then n:=a else n:=a+l;
while n<=b do begin
if prosto(n) then begin
l:=n+1;i:=0;
while ( 1 mod 2 =0) and (1<>1) do
begin
i:=i+l1l; 1:=1 div 2;
end;
if 1=1 then if prosto(i) then writeln(n:5)
end;
n:=n+2
end;
end.

HednHupaHeTo Ha dyHKUmMsATa prosto OT egHa CTpaHa no3BonsBa pa3bueaHe Ha 3adavaTa Ha noa3afayn, KOeTo
obnekyaBa pelaBaHeTo Ha 3agayata. OT fgpyra cTpaHa (byHKUMSTa Ce W3BMKBA Ha [BE MecCTa B [MaBHaTa
nporpama, nopagu KoeTo AeduHMpaHeTo M BOAM [O 3HAYMTENHO CbKpallaBaHe Ha TeKCTa Ha nporpamara u
obnekyaea pas4nTaHeTo .

Mapamempu Ha nodnpozpamu.

EnHa oT Hait- TpyOHUTE TEMM 3a NpernogaBaHe OT efHa CTpaHa W 3a OCMUCTIsHe OT obyyaemuTe OT apyra, e
Temata 3a napameTpuTe Ha nognporpamute. Konko aa e 6posiT Ha Tean napameTpn? KakBo e CbOTBETCTBUETO
(hopmanHu- aktuyeckn napameTpn? Kaksa e pasnukata v kora Aa nonsyBame napameTpu- CTOWHOCTU U Kora
napameTpu- npomeHnuei? OTroBOp Ha NocneaHNTe 1Ba BbNpoca MoXe Aa Aaae CneaHusT NpocT npumep:

lMpumep 9: Kakgo we ce omneyama cned u3nb/IHeHUe Ha hpozpamama.

program chisla;

var a,b:integer;

procedure plus(x:integer; var y:integer);
begin

x:=x+1; y:=y+l;

writeln( ' B mpouepaypara: ', x:3,y:3);
end;

begin
a:=5; b:=5;
plus(a,b);
writeln( ' MsBBH mpoueaypara: ',a:3,b:3);
plus (5,b);
writeln( ' MsBBH mpouegypara: ',a:3,b:3);
readln
end.
PesyntatoT €:

B npouenypara: 6 6

W3BbH npoueaypata: 5 6

W3ebH npoueaypata: 5 6
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Pasrnexpatr ce peuHiunmte M popmanHuTe pasnuku Mexay ABaTa Buga napameTpu M creg ToBa ce
KOMEHTMPa KakBa e CbLMHCKaTa pasnuka. [loctaBsHeTo Ha onepaTopu 3a neyat BbTPe 1 M3BBH NOANporpamara,
nokasea pasnukata Mexzy napameTpy -CTOMHOCTW W napameTpu -MpomeHnveu. Mpn Mbpeus BUA NapameTpu
MpOMeHeHaTa CTOMHOCT Ha X B MOANporpamMata He Ce 3anoMHsl U3BbH Hesl, @ MPW BTOPUSt MPOMEHEHaTa CTOMHOCT
Ha y MOXe [a Ce U3non3yBa U U3BbH nognporpamarta. Bropoto obpblueHue kbM plus(5,b) nokassa pasnukara
npu (hbakTM4eckuTe napameTpu CbOTBETCTBALYWM Ha MapameTpu- CTOMHOCTW W MapameTpu- MPOMEHIMBM.
EkcnepumeHTMTE BbpXY TO3M MpUMEp MoraT Aa MpOAbiKaT C MpOMsiHA HA BMAA Ha MapameTpuTe X Uy Ha
npoueaypata plus.

3akntoueHue.

Toi kaTo cTaBa BBbNPOC 3a 00yYeHWe Ha crneywanucTu, Lenta He MOXEe [a € CamO HanucBaHe Ha BspHa
nporpama. HesaBucumo, Ye pasrnegaHnTe npuMepm ca Ha 6asata Ha esuka [lackan, HanpaBeHnUTe 6enexkn ca
[0 rofisMa cTeneH BanuaHu u 3a obyyeHne Ha 6asaTa Ha e3uka Cu (gpyrusaT e3uk 3a NporpammpaHe, KomTo ce
“3nonsyBa 3a NpogunmpaHa noarotToska). ETo Hanpumep peanusauusta Ha lpumep 1 Ha C++:

#include <iostream.h>

#include <math.h>

void main ()

{

int n;float e=1;

cout<<"BeBemum cTeneH n=";

cin>>n;

e=exp (n*log(10)) ;

cout<<" Pesynrar: "<<e-e+l<<"\n";
}

TecToBeTe nokasgart, Ye 3a n<=19, peayntatuT € 1, a B npoTvBeH cryyan 0.

PaboTaTa HsMa NpeTeHLMN 3a 134epnaTenHocT No TemaTa, HUTO 3a OPUrMHANHOCT Ha NpumepuTe. MaesTa e aa
ce fane npumepeH Habop OT NOAXOAALLM 33[a4M, C YMSITO NOMOLL MOXe [a Ce U3BbpLUN 0BYYEeHUeTO B CTUM Ha
nporpamupaHe eaHOBPEMEHHO C U3y4YaBaHe Ha e3uka 3a MporpaMmpane.
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REMARKS ON THE CONTEMPORARY METHODS FOR THE EXPLORATIONS OF
THE CUBIC MANDELBROT AND JULIA SETS

Anna V. Tomova

Abstract: The Mandelbrot set for Julia sets, associated with f; (z) = z2 + ¢, c € C is in detail very good studied.
This family is of special importance because it provides a model for the onset of chaotic behaviour in physical and
biological systems. Moreover it was the first family of dynamical systems for which a useful computergraphical
map was constructed by Mandelbrot. In this paper we restrict the attention to the families: f,, o(z) = 23+ pz + q; c,
p, g€ C. The first hand, we consider any conerporary methods for the explorations of the cubic Mandelbrot and
Julia sets. The second hand in this paper we restrict the attention to the families: f,, 4(z) = 2%+ pz + q; ¢, p, g€ C.
We proof any theorems for the limits of Mandelbrot set for Julia sets of arbitrary order and for cubic Mandelbrot
and Julia sets.

Keywords:Complex dynamical systems, fractals, Mandelbrot set for Julia sets of arbitrary order, Mandelbrot and
Julia cubic sets.

2000 Mathematics Subject Classification Codes: 37Fxx, 37F50

1. Introduction

In Barnsley (1988) and Barnsley and Liman (1993) we find the following

A A
Definition 1. Let f. C — C denote a polynomial of degree greater than one. Let Fr denote the set of points in C

whose orbits do not converge to the Point at Infinity. That is

Fi=iz € C: ‘ 7% (2 ) y7., is bounded}.

This set is called the filled Julia set associated with the polynomial f. The boundary of F; is called the Julia set of
the polynomial f, and it is denoted by J: In Barnsley(1988) we find an equivalent definition for the Julia set to
Definition 1 in the case of polynomials:

VAN AN
Definition 2. The Julia set of a rational function f. ¢ — ¢, of degree greater than one, is the closure of the ser of
AN
repulsive periodic points of the dynamical system { C ;f}.

It is very good known that the family of dynamical systems {C :p(z) = z2 + ¢, ¢ €C} is of special importance
because it provides a model for the onset of chaotic behaviour in physical and biological systems :see Peitgen
and Richter (1986). Moreover, it was the first family of dynamical systems for which a useful computergraphical
map was constructed, by Mandelbrot. See the pages in INTERNET by way of illustration:@Yahoo.
com/Sciense/Mathematics/Fractals...In Barnsley (1988) we find he following

Definition 3. The Mandelbrot set for the family of dynamical systems

{8 :z2-c}is M = {c € C:J(c) is connected } .

The relationship between escape times of orbits of O and the connectivity of J(c) is provided by the following
theorem

N
Theorem 1. The Julia set for a member of the family of dynamical systems {C :f; (z) = z2 - ¢}, ¢ €C is connected
if and only if the orbit of the origin does not escape to infinity;that is
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M={ e C." f(c)k(O) ‘ <0 ask —> o}
In Peitgen and Richter (1986) we can found the following

Theorem 2. The Mandelbrot set for the family of dynamical systems

A
{C 22+ ¢} satisfies Mc {c e C:|c| < 2).

It is known that ¢ = -2 belongs to M.

Mandelbrot Set for Julia Sets of Arbitrary Order.

In Barnsley (1988) we have found the following remark:”...The Random lteration Algorithm can also be applied to
compute Julia sets of cubic and quatric polynomials, and of special polynomials of higher degree such as z" + ¢
whenn=35,6,7,...,and ¢ €C.” In [9] we have restrict attention to the families:

{Cpl2)=z+c),ceC neN n3 (1)
In [9] we considered the equation:
-z-|c =0. 2)

We have proved the following theorems:

Theorem 3. The equation (2) has an unique positive root Re>1. If n = 2m it has an unique negative root too. If n =
2m + 1 the number of the negative roots is two or 0.

Theorem 4. The Julia set for a member of the dynamical system(1) lies in the circle |z| < R. where R>1 is the
unique positive root of the equation (2).

Theorem 5. The Mandelbrot set for the family of dynamical systems (1) satisfies :

i(n+2kr)
Mcfe eCld<™V2}a=e ,; "J2,k=0, ... n-2belong to M if n=2m.

2. A view on any conterporary methods for the explorations of the cubic Mandelbrot and Julia
sets.

Here we adduce the article of Ingvar Kullberg www.come.to/kullberg, were he considers any conterporary
methods for the explorations of the cubic Mandelbrot and Julia sets.

January 22, 2001. Latest updated September 2002.

First group. Variations of the cubic formula:

1) Cubic Parameterspace: First | have supplied a startup-file for Stig’s “Cubic Parameterspace” just for reference.
Here the standard formula, z -> z*3 - 3a"2 z + b is dealt with. | suppose most of you have his sp-module, as well
as spr (earlier sp2), in the formula-folder of UF. If not it can be downloaded from:

http://w1.111.telia.com/~u11108896/ambrosid/plugins.html

In all startup-files two layers are used, named M+ and M- each having it's own color-gradient. M- is the set were
“Z" is initialized to the other critical point, in this case z = -a. In this startup-file (b_real, b_imag) is plotted and
(a_real, a_imag) are fixed to zero, which gives the standard Cubic Mandelbrot set. If you fix a_real to 0. 57735 by
typing this value to “z-axis” for both M+ and M- you will obtain the same figure as figure 7 (last Figure) in my
“Cubic Tutorial™:

http://user.tninet.se/~cim027f/CubTut/cubictut.html
If you don’t have read this tutorial yet, it can be suitable to do so now, as all obscure terms in this GetStarted are
explained there. Note: Every change done in dialog-boxes must be done for both M+ and M-. In the following
startup-files (a_real, a_imag) are plotted as default.
2) MilnorAB: Here I've modified Stig's sub-module in order to study cubic parameter space in the way of

Professor John Milnor in his paper "Remarks on iterated cubic maps" published in 1991. From the well-known
standard-formula z -> p(z) = z*3 - 3a*2 z + b, Milnor have done the substitution A = a2 and B = b*2 in order to
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study what he calls "the Moduli Space". That means that he iterates z -> z*3 -3Az + sqrt(B) with the critical points
z = +sqrt(A) and z = -sqrt(A) instead of z = +a and z = -a. The critical points are obtained by putting the derivative
to zero.

3) SorensenCubic: The Danish mathematician Dan S6rensen has written some small special applications for
Macintosh for drawing fractal for scientific studies. For Cubics he, besides the standard formula (z -> z"3 - 3a"2 z
+ b), also uses the formula: z -> z*3 + az"2 + bz. Here the critical points becomes z = -a/3 + sqrt(a*2/9 - b/3) and
z = -al3 - sqrt(a”2/9 - b/3). The parent fractals have large range, so I've put the magnification to 0. 5 in order to
see the whole slices of the set. A strange thing when looking at slices of (a_real, a_imag) is that the whole of the
right half of the plane belongs to M+, and the whole of the left half of the plane belongs to M-. Therefor it's
suitable to use two layers, one for each subset, as been done in my parameter-files. In fact that's almost always
suitable to do so when drawing 2D-slices of cubic parameter space.

4) KullbergCubic: Using the non-centered parametrization p(z) = z*3 + az*2 + b you get the critical points z =0
and z = -2a/3. The story of this can be read at;

http://user.tninet. se/~cim027f/frholmes/cubic.html

Here, by modifying the submodule of Stig, all 6 perpendicular systems of planes can be studied and also with
respect to the other critical point. When displaying (a_real, a_imag), when "b" is fixed to zero, and z is initialized
to zero, you get a completely black screen. That's natural because for every "a" you get the orbit 0 -> 0 ->0.
However if you initialize z to the other critical point "-2a/3" you obtain a “CCAP-shape” (however more than twice
as big). Displaying (b_real, b_imag) gives the same images as (b_real, b_imag) in the standard-formula. The
coordinates, however, are different. See the above URL.

5) DevaneyCubic: In his book "A First Course in Chaotic Dynamical Systems" Professor Robert Devaney makes
the parametrization p(z) = z"3 + az + b, which gives the critical points z = +sqrt(a/3)i and z = -sqrt(a/3)i.

6) BrannerSpecialCubic: In a paper "The iteration of cubic polynomials. Part II: Patterns and parapatterns" (Acta
Mathematica 69: 3 - 4, 229 - 325), the two great mathematicians Bodil Branner and John Hamal Hubbard in one
place (page 237) make the alternative parametrization p(z) = (b/4 - a/4)(z*3 - 3z) + (a + b)/2 in order to prove a
certain statement, which I don’t understand a bit of. However | decided to include the function in my module. The
two critical points turns out to be z = +1 and z = -1. Besides normal features of pictures of cubic parameter space,
there are two slices, (a_real, a_imag) with “b” fixed to +1+0i, and (b_real, b_imag) with “a” fixed to -1+0i (M+ and
M- coalesces in these slices) which have very interesting properties. | leave to the fractal-exploring people to
make their own investigation.

7) EpsteinCubic (NEW): In the paper GEOGRAPHY OF THE CUBIC CONNECTEDNESS LOCUS I:
INTERTWINING SURGERY the great mathematicians Adam Epstein and Michael Yampolsky besides the
standard iteration-formula use the formula z -> a(z*3 - 3z) + b. Critical points are z = +1 and z = -1. In the special
case if you plott the b-plane when “a” is fixed to zero, you obtain a completely black screen (natural since you for
every initializing of “z” from the second iteration obtain the orbit b -> b -> b efc).

Second group. Other methods of displaying 2D images of the standard-formula:

1) CBAP and 2) CCAP: These variants of cubics occur in some of the applications of Ferguson. He has obtained
the formulas from a Professor Holger Jaenisch who, | suspect has obtained them from the very big
mathematicians on the field of iteration of cubic polynomials. The reason for this assumption is that I've seen
details of both in a slide series from Art Matrix in the early nineties. In one of the scenes in the two hours video-
show "MANDELBROT SETS and JULIA SETS" from the above company, there is a deep zoom sequence in
CBAP. Asking Ferguson for the source code of these variants, he displayed the CBAP code along with some of
his images on abpf. Later he sent this and the below formulas to me by email (thanks Steve!). The quasi-code
runs as:

init:

t=#pixel

a=(t"2+1)/3t

b=2a"3+(t"2-2)/3t

z=-a

loop:

z=2"3-3a™2 z +b
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By an accident, when playing around with the above expression, | received CCAP. This was done simply by
deleting "+1" and "-2" from the above! Being of a to large scale it received the correct size by deleting "3". NOTE:
If you do that on the unmodified CBAP above, you get another fractal. After abbreviation the quasi-code of CCAP
runs as:

init:

a=#pixel

b=2an3+a

z=-a

loop:

z=2"3-3a"2 z +b
From “Lecture 12" (see 6 below) I've now learned that “b” is selected so that p(a) = a. This means that a*3 — 3a"3
+ b = a which makes b = 2a*3 + a. The fact that the critical point z = +a always goes to a fix-point, and thus M+
covers the whole plane, explains why the secondary decorations attached to the copies of the Mandelbrot sets in
M- have the shape of 1-periodic Julia sets with parameter values picked from the “center” of the Mandelbrot set.

The shape of CCAP also occurs in SérensenCubic and KullbergCubic in (a_real, a_imag) when “b” is fixed to
zero. However the size in these two cases are between 2 — 3 times as big.

3) CFAP and 4) CGAP: Also these formulas come from Professor Holger Jaenisch. The shape of CFAP also
occurs in Milnor AB in (A_real, B_imag), SorensenCubic in (b_real, b_imag), and DevaneyCubic and
EpsteinCubic in (a_real, a_imag) when intersecting origo. However the size in the two last cases are twice as big.
There are also differences of the Julia sets, especially between CFAP and the other three. | leave to the diligent
fractal explorers to make there own investigations. The quasi-code of CFAP runs as:

init:

a=#pixel

b=2an3-2a

z=-a

loop:

z=2"3-3a"2z +b
and the quasi-code of CGAP runs as:

init:

a=#pixel

b=2an"3+1

z=-a

loop:

z=2"3-3a™2 z +b

5) SteveCubic: This cubic formula occurs in Flarium24 as #31 and is created by Stephen Ferguson himself. The
quasi-code runs as:

init:

t=#pixel

a=(t"3-1)/3t

b=2a"3-2a

z=-a

loop:

z=2"3-3a"2 z +b
The origin and meaning of these formulas | have no understanding of. | suspect they are some kind of
"projections” rather than slices. An important thing regarding Julia sets from all the above methods as far as I've
seen is that they all can be obtained from ordinary slices of cubic parameter space.

6) HomerCubic: This displaying variant | received from UNIVERSITY OF ROCHESTER Mathematics Lecture 12.
Today the link is corrupt. The resulting fractal turned out to be the same as one in the scenes in the video-show
"MANDELBROT SETS and JULIA SETS" from Art Matrix. | named it HomerCubic because Homer Wilson Smith
together with Jane Elizabeth Staller are the editors of this video-show. The C-locus of the set is also displayed by
Rudy Rucker, who named it “the Rudy set” in his site:

http://www.mathcs.sjsu.edu/faculty/rucker/cubic_mandel.htm
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The quasi-code runs as:
init:
a=#pixel
b=a
z=+a (The layer M+)
z=-a (The layer M-)
loop:
z=2z2"3-3a™2 z +b

7) MysticCubic: This variant is also received from “Lecture 12" The parameter “b” is chosen so that p(-a) = +a.
This means that (-a)*3 + 3a*3 + b = +a which makes b = a - 2a*3. This also means that only one critical orbit
needs to be tested, and both subsets coalesce. The fractal has the same properties as the last mentioned slices
in BrannerSpecialCubics. That's the reason for naming it ” MysticCubic”. The quasi-code runs as:

init:

a=#pixel

b=a-2an3

z=a

loop:

z=2"3-3aM2 z +b

Non-cubic formulas:

Multicorns: This is a generalizing of the tricorn-formula z -> conj(z)*2 + ¢ to the general z -> conj(z)d + ¢ with
free choice of the exponent “d”. If z = x + iy, conj(z) = x —iy. | got the idea to this generalization from a note in a
paper. In the attached startup-parameter file Diff-Bailout (see below) is enabled to denote 1-periodic component
which otherwise would be black

Compasses: This module performs the iteration: z -> z*d — d a*(d-1) z, the critical point being z = a, and the “a-
plane” the parameter plane. This formula is constructed in connection with Article26, Compasses, on some fractal
mail groups, where the cases where the exponent "d” is settled to 2, 3, 4, ...... etc is discussed. The title
“Compasses” refers on the fact that for d = 3 and higher integers give rise to compass-like fractals. In fact the
exponent “d” in this formula can be set to any complex number. Here also Diff-bailout is enabled in the attached
startup-parameter file.

Deformed Mandekbrot: Draws the four-dimensional parameter-space for quadratics parametrizised as z -> 22 -

2az +b, “Z" initiated to the critical point “a”. This sub-module is written for Article28 in the Chaotic series in which it
is shown that one parameter is enough for quadratics. The interface is the same as in Cubicparameterspace?.

Diff-Bailout:

To the formulas in the second group (CBAP etc) and to the new non-cubic formulas the feature Diff-Bailout is
adopted Cubic Parameterspace2. When “Diff Bailout” is enabled, 1-periodic components are shown with inside-
coloring, the colors display the number of iterations required to take the variable “z” in close proximity to a fix
point. NOTE: In order to avoid artifacts, turn the peroid check “off’, and set the bailout to at least 10 000 000. A
high iteration-number, 1000 or so, is also recommendable.

The periods of hyperbolic components can even be seen using Stig's new inside color routine
“Period”. Components with different periods are colored in different solid colors. If one wish to
now the period of a certain period, for example period 1, type “1” under “Period” and click
‘enable” under “Research” and components with other periodicity will show ordinary the set-
color (usually black).

Fixed bug:

In the old versions based on the old module “Cubic Parameterspace” there is one bug of little interest. It's
concerned with the first group as well as with original itself. If you have a parameter-plane flipped or rotated, the
Switch-Julias is the same as if the parameter-plane was not flipped or rotated. This bug is fixed in the new
versions. Suggestions and comments are always welcome.
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3. Main results.

3.1. Mandelbrot Set for Cubic Julia Sets.

Let us now restrict the attention to the families:
{C:fp.o(2) =2+ pz + q;p, € C} (3)
and consider the shape of cubic Julia sets. We will follow the same Definition 1 for the Julia set J, and the filled

Julia set F, and the same definition as Definition 2 for the Mandelbrot set for (3). Let us now consider the
equation;

2 =(p|+1Dz—g|=0 (4)
In [9] we have proved the followings theorems:

Theorem 6. If q = 0, the roots of (4) are 0 and + ,/1+ | p| . Let g+ 0. Then the equation (4) has one unique

positive root Ry, ¢ > | p| + 1. It has or two negative roots r1, r : "’1‘ < ‘rz‘ < R,, ¢ too or two complex roots z1, z, =

Z_l, zl‘:‘zz‘<Rp,q.

Theorem 7. The Julia set for a member of the dynamical system(3) lies in the circle |z| < R, , where Ry, >1 is
the unique positive root of the equation (4).

Remark. The layers of the cubic Mandelbrot set for (3) lie in the domain |z| < R where Ry, qis

max .
|pi<|pollai<lao]

the unique positive root R, ¢ > |p| +1 of (4) (see Theorem 5).

3.2. The application of Mandelbrot and Julia sets theory for dynamical systems (3).

On Fig. 3 we show the layer of cubic Mandelbrot set in the case: Imp = 0, Imq = 0. 5, (Rep, Req) —pixel. On Fig.
1-2 we show cubic Julia sets: onFig. 1:p=-0. 96-0. 4i;q=0. 1;onFig. 2:p=0, g=0. 60207-0. 5i.

Gratitudes. The author thanks of the heart to M. Ingvar Kullberg www.come.to/kullberg, who has made the
computergraphical map of Fig. 3.

Fiowre 1 Fioure 2
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Figure 3
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ABOUT ONE NEW METHOD OF THE SOLVING OF THE PROBLEM OF
RECTANGULAR PHYSICAL FIELD SOURCES ARRANGEMENT IN RECTANGLE

Svetlana I. Yaremchuk, Lidia V. Ruduyk

Abstract: In this paper the problem of physical field sources optimal arrangement in case of sources and an area
have a form of n-dimensional polyhedrons is defined. A new method of G-projection for solving this problem is
given.

Keywords: the physical field sources optimal arrangement, G-projection method.

Introduction

The problem of optimal physical field sources arrangement is often appeared in a modeling of complex
technological systems. For example, the problem of required temperature conditions supply often appears in a
microcircuit development. It can be the task of an even temperature creation on each element of the microcircuit,
or a temperature maximization (minimization) in a defined part of the microcircuit. Such problems may appear in
deferent branches of science and technique.

Physical fields may have different features — they may be temperature, force, electromagnetic, etc. But mostly we
need to solve such problem: to arrange physical fields in a defined area thus to obtain an extremum of a given
criteria and to grant restrictions on developing system parameters defined before.

The considered problem is the problem of optimization in which controlled arguments are the sources
arrangement parameters.

The main source parameters are intensity, a geometric shape and a source arrangement in the area [1]. The
arrangement of i-th source is defined by coordinates of its pole Zi( & {,g ’25 ’n ). Obviously the arrangement of m
sources is defined by a vector Z = (Z', Z2, ..., Z™).

Presentation of the problem

Let the physical field induced by sources and an environment is describe by following boundary value problem:
Lu=—f, Bu|aQ=(p,

where L — the defined operator, u — the function that define a field dispensing, B - the defined operator that
describe boundary conditions, ¢ — the defined function, f - the function that defines field dispensing in the area
Q:
Alx=2') if xeD,
0, if X¢ GD, '

i=1
It is necessary to find such sources arrangement — the vector Z(Z', Z2, ..., Z™) - that provides defined criterion
functional extremum.
Different physical field characteristics may be chosen as the criterion functional [1]:

1. to arrange physical field sources in a given area thus to provide an extremum to a field value in a defined
place;

2. to arrange physical field sources in a given area thus to provide a minimum to a maximal field value;

3. to arrange physical field sources in a given area thus to provide minimum to a size of a filled area;

4. to arrange physical field sources in a given area thus to provide maximum to a connecting net length.
The arrangement of the sources is geometrically restricted by [1]

f(x,2)=
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1. a condition of sources non-intersection;
2. a condition of sources belonging to the arrangement area Q.

If I;is a minimal distance between two sources D; and D;, and /; is a minimal distance between a source D; and
the arrangement area border T', and a source arrangement in the area Q is defined by its pole coordinates Z,
then given geometrical restrictions can be written in such a way:

0,(21,20,1,)<0, =1 m=1j=i+1.,m;
w.(Z',1)<0, i=1,...,m.

These conditions form G — Z range of variation.

So, given problem looks like:

2Z) > extr,Z e G

This task has a m*n-dimension (n — Q environment dimension; m —sources amount), a complex feasible set and
a polymodal criterion functional.

Special case of the problem

Let us consider variant the arrangement area Q and the physical field sources have a shape of n-mention
rectangles, and the criterion functional y(Z) is a field value in a defined place of Q (u(x, Z)).

It's proved that solution of elliptic and parabolic boundary value problem is continuous [2] and continuously
differentiable [3] by Z. So, the criterion functional y(Z) = u(x?, Z) is continuously differentiable by Z.

Let us analytically set the feasible set G for given problem.

If the size of k-th (k=1,...,m) source is defined by the vector LK(I{ 1#,...,I¥) and the area Q size is defined by the
vector a(as,ay,...an), then the sources D,...,Dn non-intersection condition looks like:

for each sources couple Ds, D, (s # p) exists even one i (i € {1,...,n}) so, that

ol I
R "

i=1,...,ms=1,...,mp=1,..m,
the source Q belonging condition looks like:
for each source D; is applied:

T
L<El<a -

Tl (2)

i
?!
i=1,...,nj=1,..,m.

The conditions (1), (2) describe set G, which is no convex, multiply coherent or incoherent. It makes impossible
an applying of known methods of conditional optimization to a solution of the given problem.

Let us present the feasible set in as an association of convex sub-sets [4].
Condition (1) can be presented in a form

[ff—ffz #]v(ff—ffz %} ™)

i={1,...ns={1,...m} p={1,...m}; s=p,
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so the set G can be described by an association of systems of inequalities. Each of the systems contains one of
the inequalities (1') and all of inequalities (2) for each couple (p, s).

So the feasible set G can be presented in a form of a convex n-dimensional polyhedrons G; association:

G= LrJGi )
i=1

r =(2n)» - polyhedrons amount,

An amount of inequalities of each system depends on the sources amount and the environment dimension, and
equalto N = C,i +2-m-n. Each system defines convex polyhedron.

So the solving of the problem of the continuously differentiable criterion functional y(Z) optimization on the
complex feasible set G can be interchanged into the solving r sub-problems of the same criterion functional (2)
optimization on the each G; set (a convex n-dimensional polyhedron):

2(2)=u(x,,2)—>extr, ZG,, (3)
i=1,..r

The authors offer a new method for the solving of each of these r sub-problems (3).

An idea of G-projection method

It is known that the anti-gradient direction in a point is the direction of a fastest descent of the criterion functional
in this point. But the moving by the anti-gradient can lead out of the feasible set in a case of the conditional
optimization. In the G-projection method the anti-gradient is projected in a descent vector — while moving by this
vector the criterion functional decreases and a moving trajectory still belongs to the feasible set.

Each of the conditions (2), which describe the sources belonging to the feasible set, contains 2*m-1 zero
elements, except the one unit element with proper sign. The location of the unit elements in a matrix of
coefficients defines the coordinate of the vector Z, which is limited by one of the following conditions.

Then the unit element is equal to (- 1):
i
el i1z j=tm "

Then the unit element is equal to (+ 1):
j

() elsa -, =12 j=t.m 5

Conditions (4) and (5) describe conditions of sources belonging to the area Q. The amount of these conditions is
equal to 2*m.

Each of conditions of sources non-intersection (1) contains 2*m-2 zero elements, except for two nonzero
elements with opposite signs.

The location of the nonzero elements in a matrix defines appropriate coordinates of a vector Z, on which the
following condition is imposed.

T
(¢1)*§7+(¢1)*§;’s—%, i=12, s=t,..m, p=t..m, s#p. (6)

The condition (6) is a condition of non-intersection of source s and source p on one of two i coordinates. The
arrangement of these sources is defined according to signs of unit coefficient.
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For example
if (6) looks like:

(+1)*§f+(—1)*§fs—l’s+/f, i=12, s=1...,m, p=1..,m, s=#0p,
then
siseh
else if (6) looks like:
IF+1°

(=N*E+ (N &< - i=12, s=1...,m, p=1..m, s=p,

then

e,
Let's name largest of two coordinates &7 ¢ «the constraining coordinate», as this coordinate limits (constrains)
the second coordinate.

Let's name smallest of two coordinates &7 &¢ «the constrained coordinate», as this coordinate is limited
(constrained) by the first coordinate.

Obviously, the coefficient of «the constraining coordinate» equals (-1), and the coefficient of «the constrained
coordinate» equals (+1).

The construction of a vector of a descent

The vector of a descent is assumed to the anti-gradient of the criterion functional in current point Z.
Projection
All of 2*m coordinates of a vector of a descent are considered in turn.

If some coordinate of a vector of a descent is positive, it means, that the appropriate coordinate of the point Z
must be increased.

After a modification of Z it is necessary to receive the admissible arrangement of sources. Therefore, for a
considered coordinate it is necessary to prohibit it a modification in cases, if active one of the following conditions
containing this coordinate:

e acondition of sources non-intersection — the condition (5);

e a condition of sources belonging to the arrangement area Q — the considered coordinate is «the
constrained coordinate».

For the considered coordinate of a vector of a descent the appropriate column of a matrix of active conditions is
checked. If this column contains even one (+1), the modification of this coordinate is prohibited. An appropriate
coordinate of a vector of a descent is changed into 0.

If some coordinate of a vector of a descent is negative, it means, that the appropriate coordinate of the point Z¢
must be decreased.

After a modification of Z it is necessary to receive the admissible arrangement of sources. Therefore, for a
considered coordinate it is necessary to prohibit it a modification in cases, if active one of the following conditions
containing this coordinate:
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e acondition of sources non-intersection — the condition (4);

e a condition of sources belonging to the arrangement area Q — the considered coordinate is «the
constraining coordinate.

For the considered coordinate of a vector of a descent the appropriate column of a matrix of active conditions is
checked. If this column contains even one (-1), the modification of this coordinate is prohibited. An appropriate
coordinate of a vector of a descent is changed into 0.

An algorithm of G-projection method

Let's enter the following notations:

A - a matrix of coefficient of a system of linear inequalities, which set a sub-set G;,

B — a matrix - column of absolute terms of a system of linear inequalities, which set a sub-set G;,

- V¥(Z¥) - an anti-gradient of a criterion functional in the point Z¥,

dk— a vector of a descent in the point Z.

The initial stage

The point 2° € G; is set. Let's present matrixes A and B as (A+, Az) and (B1, B2), where A1Z0 = By, Ay Z°< Ba.
A+is a matrix of active conditions in the point Z°. Let's accept k = 1 and pass to a basic stage.

The basic stage

Item 1
If A1 is empty (does not contain any row), when assume di= — Vy(Z).

Else let's project an anti-gradient on the feasible set G;. Let's assume di = - V(Z¥). When let's analyze a matrix
of active conditions in the point Z¥ and define, which coordinates of dj are “restricted” (the modification of these
coordinates in direction of an anti-gradient will lead out of the feasible set), these coordinate are set equal 0.

For each coordinate to the anti-gradient appropriate column of the matrix Ay is checked:

¢ if column contains even one unit element, which sign coincides with a sign of an appropriate coordinate
of a gradient, this coordinate is considered “restricted”, it the value is set equal 0;

¢ inall other cases the coordinate is considered “free”, its the value remains unchanged.
Iltem 2

Let's find the next approximation to a solution of the problem Zk*' = Zk + f5 - di, where fis found in such a way:
p=argminy(Z + fd,), 0< B< fppan,

where

Pac = min {i } in other case
d
K d=
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NCTOPUYECKU BEJIEXXKU U AKTYAJTHU NPOBJIEMU

AUMUTBP MUHKOB IOBPEB
(21.08.1932 - 22.05.1983)

Mpeay 20 roguHn — Ha 22 man 1983 roguHa — BHE3ANHO HM HamycHa Adumutbp M. [obpes — eaHa OT sipkuTe
NIMYHOCTM B UCTOpMATA Ha Gbnrapckata nHgopmaTuka.

Oumutep [lobpee Gelle NUYHOCT CbC COGCTBEHA (PU3MOHOMMS, OMpaBAaHO CaMOYYBCTBME U TOMSIMO
[OCTOMHCTBO. Tol Gelle YOBEK Ha OTFOBOPHOCTTA M Ha pefa W TV Bb3nuTaBalle Yy Mo-MiaauTe CW KOMeru.
TanaHTnnB MaTemaTtuk, C Aap 3a abCTpakTHO MUCTEHe, TOM BbNMTbLUABALLE CbC CTPACT WAEUTE CU B KOHKPETHM
MPUNOXEHNS.

3anoyHan ¢ Hay4YHM MHTepecu B obracTta Ha aHanusa, crieq creuwanusaunst B MoCKoBCKus ObpxaBeH
YHMBEPCUTET TOW MpEeHacovBa CBOMTE HAy4YHW MHTEPECW U CTaBa eauH OT MbpBUTE GbNrapcku yyeHu Cbe
CbLLECTBEHM MPUHOCM B pa3nuyHM o0rnacTM Ha MHGopmaTikaTta - Teopusl Ha aBToMaTuTe, CUCTEMK 3a
ynpaBneHe Ha 6asn [aHHW, MH(OPMALMOHHU CUCTEMM, NPUIIOXEHUE HA MH(OPMALMOHHUTE TEXHONOrMU B
06pa3oBaHNETO, MPUNOXEHUE Ha MH(OpMaTMKaTa B ApYrk 06nacTu.

MHoro or TeopeTuyHute pesyntatu Ha [umutop [obpeB Hamupaxa Obp3o NpPUNOXEHME B MpakTukaTa.
Cb3gapeHata nog HEroBo pbKOBOACTBO CMCTEMa 3a ynpasrneHue Ha 6asn aaHin BC EC Hamepy MHOro6ponHu
MPUMOXEHUST C TOMAM MONOXMTENeH edekT M CTaHa edMH OT XanoHWTe B pa3BUTHETO Ha Obrrapckara
codpTyepHa nHaycTpus. [opu QHEC ca U3KNKYUTENHa PSAAKOCT criyyaunTe, korato 6barapcku nporpamMeH NpoaykT
Hamupa peanusauusi B uyxbuHa, gokato BUC EC Hamepu HSIKONMKO ycnewHu peanusauus B YHrapus u
ToraealwHara 1P.

[bnrorofueH AMPEKTOp Ha MbpBUS WM3YMCIIUTENEH LEHTbP B CTpaHaTa — To3W Ha MatemaTtudeckus
NHCTUTYT Ha BAH, Toi Aazie OCHOBEH NPUHOC 3a aBTOPUTETA MY W FO HanpaBy BOAELLMS B CTpaHaTa.

oL HeroBOTO PLKOBOACTBO KAaTO pbkoBoauTen Ha cektopa no OCHOBM Ha kubepHeTwkaTa u Teopus Ha
ynpaeneHneto B Martematnyeckuss MHCTUTYT Ha BAH u3pacHaxa MHOro npusHaT yyeHu B obrnactta Ha
WH(OpMaTHKaTa, OLle MoBeYe Ca Bb3nuUTaHuuuTe My cTygeHTn oT dakynteTa no matematika Ha Codmickns
YHUBEPCUTET.

CbC CBOS TANaHT [1a U3nara siCHO U JK1UBO CBOMTE Uaeu, [ja 0TroBapsi 060CHOBAHO Ha Bb3HMKHAMN BLMPOCH
[a Obge aBuraten Ha HayyHata guckycusi, Aumutbp [JoBpeB MHOMO YeCTo MO eCTECTBEH MbT CTaBalle LEHTbP
Ha Hay4HWUTE MeponpusTUs. 3a ToBa My Momaralle U nepdekTHOTO BrafieeHe Ha HEMCKW, PYCKM U aHMUIACKN
esuK.

MMo-Bb3pacTHUTE YYeHW MHGOPMATULM OT akaZemunute B Apyri cTpaHu, ot UOUM u apyru mexayHapoaHu
OpraHu3auuMn 1 OHeC NOMHSAT NAOAOTBOpHATA My AEMHOCT KaTo PbKOBOAMTEN W YYaCTHWK B MEXZyHapOaHU
Hay4HW KONEKTUBM.

B npogbrkeHne Ha MHoro roguvHn Oumutop [obGpes belie cpefd Hail-akTUBHUTE YYACTHULM B HSAKOMKO
pabOTHN TPynNM MO NWHUS HA MHOTOCTPAHHOTO CbTPYAHMYECTBO HA akafeMuuTe Ha Haykute Ha buBLuuTe
COLManUCTUYECKN CTPaHK. Ha HaKom OT Te3u rpynu Tom Belue npeaceaaren.

Oumutop [Jobpes Gelle eanH 0T OCHOBATENNTE HA TEXHWYECKUTe komuTeTn Ha UOUM no uHgopmalmoHHu
CUCTEMW 1 NO COLMarHUTE acnekTu Ha MHopmaTmukara.

BbH OT BCSIKO CbMHEHME MMeTO Ha AumuTbp [Jo6pes Lie Npoabmkasa Aa Gbae CUMBOI HA CEPUO3HM Hay4HN
MpuHOCK B MHOpMaTWKaTa, Ha yBaXaBaH yuuTen W CbpaTHUK, HA HEYMOPWUM opraHusaTop B obractta Ha
HaykaTa 1 HeMHUTE MPUIOKEHMS
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NOOMUP UNUEB U PASBUTUETO HA UHOOPMATUKATA B BbJITAPUA’
Metbp BbpHeB

He moxe oa ce roBopu 3a uHopmaTtukata B bbnrapust 6e3 ga ce otbenexu nonoxuTenHara pons Ha
Mobomup Unuee 3a ToBa passutue. CamusiT J1. Mnues, KakTo cam 4ecTo Kasgalle, He belle crneuuannct no
WH(OpMaTHKa, HO HE3ABUCUMO OT TOBA pasbupalue HEeHOTO 3HAYEHWE M HampaBM MHOTO 3a Pa3BUTMETO Ha
WHopmaTuKaTa B Bbnrapus.

lMbpBoHayanHo B bbnrapus ce e uanonssana nepgokaptHa TexHuka. Owle npes 1921 3a AbpKaBHOTO
CTaTUCTMYECKO YNpaBfieHMe Ca B3ETW MOA Haem (a cnep ToBa 3akyneHu) nepdoKapTHU MallMHW cucTema
“Maybps”. Mo-KbCHO 3a ynpaBneHWe Ha enekTpuyeckaTa eHeprumHa cuctemMa ce 13nonssa aHanoroBa MallmHa
CumeHc (3aemawa 60 kB.M). MMpe3 50-te roguHu VB. HepgsnkoB Cb3gaBa chneumanuauMpaHi aHarorosu
YCTPOWCTBA 3a peluaBaHe Ha obpaTHu reodmanyeckn 3agayn. pes 1960 3a Matematnyeckus MHCTUTYT Belue
3akyneHa oT [noBAMBCKMUS NaHaup pyckaTta aHanorosarta mawwmHa MH-7.

3a 1031 nepuop Moxe da ce Hamepsat csedeHus B [1], [2] B ApyrM M3TOYHMUM. WHTepeceH e u
MUCMEHUST AOKNag Ha aBTopuUTETHUS Bbnrapckm matematuk Kupun Monos oT kpas Ha 50-Te roanHu Ha MUHanus
BeK, B konTo K. lMonos nuiwe, Ye uma aBama 6brrapu, KOUTO ca 3ano3HaTh ¢ NpobremMuTe Ha U3YMCNTENHaTa
TEXHUKA — eauH Obnrapcku BOEHEH, KOWTO ce e wu3cenun BbB PpaHums M MHX. (NO-KbCHO AOKTOP Ha
MaTeMaTnyeckuTe Hayku 1 npogecop) MeaH Heasinkos.

J1. inves, B KHuraTa cy [2], uanara CroMeHu 3a y4acTueTo ¢ B KOHdepeHuusiTa “[TbTAT Ha pa3BUTMETO
Ha CbBETCKOTO MaTeMaTu4ecko MalmHocTpoeHe” (Mocksa, 1956), kakTo M 3a HayanHata Cu JenHOCT 3a
pas3BUTWETO Ha MHApopmaTKKaTa B Bbnrapus.

CucTeMHM AeMHOCTH 3a pa3BUTME Ha UH(hOpMaTUKaTa

B kpas Ha netgeceTTe roAMHM U B Ha4anoTo Ha credBalwloTo gecetunetue, J1. Mnues opravusupa
LANOCTEH KOMMMEKC OT AEMHOCTM 3a Pa3BUTMETO Ha M3YUCIUTENHaTa TexHuka B Bbnrapus (TEpMUHBT
“‘UHhopmaTHKa” ce NosiBU NO-KbCHO). KaTo onuTeH opraHusaTop TOW Npeanpue AeNCTBUS B Pa3nUYHN HACOKU:

1. Opranusupare (ot 1959/60 r.) Ha cneyuanusayus no us4uciaumenHa Mmamemamuka (3a ctyaeHTu ot Il kypc)
KbM pbKOBOAEHaTa OT Hero kategpa no KomnnekceH aHamm3, a Mo-KbCHO — Cheuuanusauus no
MaTemaTh4ecko ocurypseaHe B MaTematuyeckusi (hakynTeT, npepacTtHana crief ToBa B CrneuwanHocT no
WH(opMaTuKa.

2. Cv3pnasaHe (npe3 1961r.) Ha cmpykmypHO 38eHO - M3uncnuteneH LeHTbp kKbM MaTtemaTuyeckus MHCTUTYT
npu BAH, k0eTo fafe OCHOBaHWE MHCTUTYTa Aa ce NpeumeHyBa B MatemaTniecku MHCTUTYT ¢ MauncnuteneH
LeHTbp (MU ¢ L). Tosa beLle MbpBUAT U3UMCIUTENEH LIEHTBLP B CTpaHaTta. Mo-KbCHO Mo MHMUMaTuBa Ha Jl.
Wnnes OGewe cb3gageH EAWMHHMS HaydeH UeHTbP no matematuka M Mexawuka (EHLIMM), koito
obeamHsiBawe MHctutyta Ha BAH u dakynteta Ha CY u B KOWTO ce paboTelle No TpW HanpaBleHus:
MaTemMaTuyecku CTPYKTYpU, MaTeMaTu4ecko OcurypsiBaHe W MatemaTuyecko mogenupade. o obpaseua Ha
T031 EgnHeH LeHTbp No KbeHO Bsixa cbagagern EqnHHnTe LeHTpoBe Mexay MHCTUTYTK Ha BAH 1 dakynTteTn
Ha CY, BKMouMTenHo EAMHHMA LeHTbP NO MaTemaTika U MexaHuka — mbpeoHavanHo ELIHMKMM wn nocne
ELIMM.

3. WanpawaHe Ha cneyuanusayus 8 Yyx6uHa Ha mMnagy 6bnrapcku cneyunanucti: B MockoBckus yHuBepcuTeT
(nocneposatenHo bn. Cengos u [1.M.[oGpes - 3a 1 yuebHa roguHa), B ObeanHeHns UHCTUTYT 3a SApeHN
nscneasanus (OUAN) B JybHa, CCCP 3a 2, a Hskom 1 3a noBeye roauHu: rpyna matematuuy (M. BbpHes,
An. BosimkueB), CTYAEHTM OT cneumanusaumsaTa no unucnenn metogm (1. Menye n . LWMLWKOB), NHXEHEPU
(X. Nackanes, J1. Mnywkos, C1. AHrenos, B. Bacunes). Kbm Ta3u rpyna ce Bkmoynxa 1 matematuykata M.

" Tasu cmamusi 6ewe nodzomeeHa no nokaHa om npo2pamHusi Komumem Ha [lponemHama KOH(bepeHyusi Ha
CME npe3 2003 2. no cnyyal 100 2. om poxdeHuemo Ha J1. Minues, HO aemopem A usmeanu cned kamo bewe
HanpaseH onum da My ce OKaxe menegoHeH Hamuck 0a HeCe NPOMeHU 8 cmamusima.
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BbpHeBa u nHxeHepkata Henu MnyLwkosa. Mo-kbCHO Ha cneuraniu3aums B 3anagHu cTpaHn 6sixa nanparteHm
bn. Cengos (AHrnus, 1966), [0.M.[obpes (AHrnus, 1967), . BbpHeB (PpaHuus, 1968).

4. Cb3paBaHe Ha MexOyHapOOHU 8Ppb3KU OT efHa CTpaHa CbC CMeLWanucTi No KOHCTpPyMpaHe Ha KOMMIoTpU
(npodh. Moaxum Jleman ot [ipesmen u uHx. Buktop Toma oT Bykypely), oT gpyra - C MexayHapogHaTa
tenepaums 3a obpabotka Ha uHGopmaums (IFIP) u cbc Cb3pageHaTa OT COLMANUCTAYECKATE CTpaHM
Komucust no HayyHUTE BBAPOCK Ha u3uncnmTenHara texHuka (KHBBT).

5. OpraHuanpaHe Ha paspabomkama Ha nbpgama Objeapcka eflekmpoHHa (C paguonamnu) asmomamuyHa
CMemayHa MawuHa W Ha enekTpPoHHMSA Kankynatop “Enka” (1964 r.), Bepcun Ha koiTo crnef ToBa bsxa
Npou3BeXgaHn CEpPUIMHO.

6. YeenuyusaHe Ha cbcmasa Ha MW ¢ WL cbc cheyuanucmu, pa3gsumue Ha MamepuanHama 6a3a W
ocurypsiBaHe Ha cobCTBeHa crpafa Ha MHCTUTYTa. B pesynTaT Ha Tean LeicTBUS CbCTaBbT HA MHCTUTYTa OT
AeceTuHa cbTpyaHuka npes 1960 r. ce yBenunum Ha 248 npes 1965 r. Yeenuun ce 6pos Ha cTauTe, ¢ KOMTO
pasnonaralle MHCTUTYTa, MOCTPOMXa Ce TPU BPEMEHHW MNOCTPOMKKM 3a HyxauTte Ha WL, a no-kbcHO u
HacToslLlaTa netetaxHa -obpasHa crpaga.

7. 3akynysare (npe3 1964 r.) 3a ML kbm UM ¢ UL, Ha mawurHama MuHCK-2 — MbpBMST KOMMIOTHP B PEAOBHA
ekcnnoatauus B bbnrapus, 3a konto 6elwe cb3gageH opuriHaneH copryep.

8. BkntoyBaHe Ha WHGopMaTUKaTa B ENHOCTTa Ha bbnrapckoto Matematuyecko Apyxectso (BMM) v no-kbCcHO
Ha Cblo3a Ha matematuumte B bunrapus (CMA).

Pa3bupa ce, 3a Oa ce opraHusvpar U paseusiT Tesn aenHoctu J1. Vnues nonseawe MHOro6ponHuTe
BMCOK/ MOCTOBE, CTEMEHM, 3BaHUS U OTIMYMS, KOUTO MpuUTexasalle W ce CTpemelle Aa nputexasa — Hewo
obnyaiiHo B TOTanuTapHaTa cucTema 3a aa ce nocturHe ycnex. Cpeg tax 6sxa [3]: 3am.-pektop Ha Codmickus
yHueepcuteT (1951-60), rmaseH cekpetap (1961-68) u cnen ToBa 3amecTtHuk-npeacenaten (1968-73) Ha BAH,
3am.-aupekTop (1961) u gupextop (ot 1963) Ha MU ¢ UL (no-kbeHo MM ¢ UL, UMM), Ha EHLIMM (no-kbcHo
EUHMKMM » ELMM) (ot 1971), npenceaaten Ha HaUMOHANMHWS KOMUTET Mo Matematuka (o1 1961 r.),
npeaceparen Ha Buclwara atectauynonHa komueus (BAK) (ot 1972), npencepaten Ha CMbB (ot 1975), unex-
kopecnoHaeHT (1958), akagemuk (1967), “HapopeH aesTten Ha Haykata” (1969), “repolt Ha coumanucTudeckus
Tpya” (1983), uyxgectpaHeH uneH Ha AH CCCP (1976), npeactasuten Ha Bbnrapus 8 KHBBT v IFIP u 3am.-
npeacepaten Ha IFIP (1974-77), npepcepaten Ha bankaHckus martematuyecksn cbiod (1974-77), 3am.-
npeacenaten Ha AKHTT, yyxagecTpaHeH uneH Ha Akagemunte Ha Haykute Ha CCCP, TIP, YHP. Toi e nonyuun
Oumutposcku Harpagu npes 1951 n 1969 r., opgeH HPB | cT. (1973 1 1978 r.), Opaenun “Kupun u Metoguin”,
BucokoTo otnuymne “Silver core” Ha IFIP v agp. Mpeaw ToBa, (npe3 netaecette rogunu) J1. Unues e yyactean B
Komuteta 3a Hayka u u3kyctBo u kyntypa (KHWK) (cb3mapeH npes 1947 r. ¢ mbpBu npegcegaten Bubhko
YepseHkos, a ot 1952 — PybeH Aspamos Jlesu).

Hsakou 3aTpyaHeHus u Hen30eXHU HeaoCTaTbLM

Kakto MOXe [a ce o4akBa, OCbLLECTBABAHETO Ha M3OPOeHUTE aerHOCTY He Oelue rnagko. Cpellaxa ce
Pa3NNYHM TPYOHOCTW: OTAENSHETO Ha 4acT OT MaTemaTudeckust WHCTUTYT U pa3BuUTaTa MmaTepuanHa 6asa B
camocTosTeneH BegomcTeeH uHCTUTYT LWWT, pelwenneto B3eTo o1 CMB ga ce npemuHe KbM KomupaHe Ha
komnoTpUTE U codpTyepa Ha IBM, BMecCTo Aa ce npaBAT OpurvHanmHW pas3paboTki, CbhpoTMBaTa CpeLly
cb3gageHust EQuHeH LeHTbp 1 MHOro gpyru. Tyk uckam ga otbenexa, ye J1. Unues Gewwe 3a caMoCTOSTENHN
pa3paboTkm, a He 3a KonMpaHe Ha YyxagaTa U3YMCIMTENHA TEXHUKA, ONUTBALLE Ce Aa OTCTOSABA Taau NO3NLMS, HO
He Gelle Bb3MOXHO Aa Ce NPOTUBOMNOCTABM Ha peLleHune, B3eTo oT lNnaHosus komuteT Ha CCCP 1 HanoxeHo Ha
ctpanuTte ot CUB.

rlpl/l TE3W AENHOCTU eCTECTBEHO HE BCUYKO Belle N3pAaHO:

. VHbopmaTukaTa ce nonasalle 3a apryMeHTUpaHe Ha noseye OT genHoctute Ha ELIMM u 3a ocurypsisaHe
Ha CbOTBETHM PeCypcu, HO OT Te3n NpuaobuBKM ce non3eaxa U Nnua, He paboTew npsko B obnactTa Ha
UH(hopMmarTukara.

. ToTanuTapHUAT Noaxog, NOHe MOTEHLMarHo, € NoATUCKan Hanpeabka B obnacTra Ha WHopmaTukaTa B

[APYTYA LEHTPOBE Ha CTpaHaTa M Ha Nnua.
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R lMocTaBAHETO Ha yOapeHWe BbpXYy pasBMTUETO Ha Xapayepa U Ha OpraHW3auyoHHUTE AEMHOCTY (a He Ha
copTyepa n NpuUnoxeHusTa) 4OBEAE OO M3AMraHe Ha MHXKEHEPW 3a PbKOBOAMTENW Ha rofieMn “HayyHu’
OpraHu3aLyy 1 3a akagemuLy 1 YneH-KOPECNOHAEHTW N0 MHApopMaTHKa.

. MevatHuTe n3gaHus Ha ELIMM Bsixa opueHTMpaHu KbM MaTeMaTikata M MaTeMaTiecKkoTo MOAENMpaHe,
a He KbM MHOopMaTHKaTa.
. HesaBUCUMO OT MHOrOKpaTHaTa CMsiHA Ha HasBaHusTa Ha MaTtematuyeckus MHCTUTYT U Ha EauHHMS

LeHTBbP N0 MaTemaTika 1 MexaHuka, gokato J1. Minues Gelue AMpeKTop Ha Tean opraHm3aLum, TEPMUHBT
UH(bOpMamuKa He yyacTBalle B TAXHWTE HauMEHOBaHWS, BbAPEKM, Ye MHpopMaTMKaTa 3aeMalle BaKHO
MSICTO B TsIX. TEPMUHBT MHC(DOPMATHKA HE CE BKITKOUM U B HauMeHoBaHneTo Ha CMB, HuTO ce nognomorHa
Cb3faBaHeTo Ha 0bLLeCTBEHa OpraHn3aLmus Ha uHopMaTuumTe.

HakpaTko — cre mbpBoHaYanHoTO 3aeMaHe Ha MogHaTa 06nacT Ha MHdopmaTuKaTa, TS Ce Nonasalle
ymeno 3a npuaobusaHe Ha pecypcy, 3a pasBuBaHe Ha PYrv AEHOCTM U OpraHu3auun 1 3a obrarofeTencTeaHe
Ha peauLa Nnua cbe cneumanuaallim, KOMaHaMPOBKY, HayYHI OTRNYNS 1 [p.

HesaBucuMO OT M3BECTHWM CyOeKkTMBHM (haKTOpM W W3KpUBSIBaHMSA, 3acnyrata Ha Jl. MnueB 3a
OpraHu3MpaHe Ha pasBuUTUETO Ha MHopmaTukaTa B Bbnrapus e bescnopHa, v Tpsbea Aa 6bae BUCOKO OLEeHeHa.

Nureparypa:

1. Oumntop M. Wwwkos. 3Be3gHuTte MUroBeHa bbrrapckata KOMMIOTbPHA TEXHWKA U KOMMKTbPHA UHGopMmaTika (1956-
66). TAHIPA, TanHakPa WK, Codhmus 2002.

2. 1. Wnues. MaHopama, xuBa B nameTtTa, CMb, 1986.

3. EHumknoneagus “bwunrapus”, 1. 3, 1982.

EAQHO HEOCBLLUECTBEHO OBELLAHUE: METOTO NOKONEHMUE KOMMNIOTPU

M. BbpHes.

Mpe3 ocemaeceTTe roAWHM MHOTO Ce rOBOpELLE 3a KOMMIOTPU OT NETO nokoneHue. B Anowns 3anousat ga
paboTAT 3a Cb3gaBaHe Ha TOBa NokoneHue kommoTpu npes 1982 r. MNoctaeeHa belwe 3a uen B nepuoaa 1982-92
no nporpama Ha MWHUCTEPCTBOTO Ha MeXAyHapoaHaTa ThProBus 1 MHAYCTpUATa Aa ce pa3paboTar KOMMOTPU
Ha 0asaTa Ha HOBa apxuTeKTypa 3a MPUMOKEHWUS Ha WM3KYCTBEHWS WHTENeKT kato Oelie onpeaeneHo
thuHaHcupaHe B pasmep Ha 19 munapaa nenv (6ronetuH Ha LIMAT Ne17-18/1987). CmaTalle ce, ye KoMnioTpute
OT MeTOTO MOKONMEHWE e Ca OCHOBAaTa Ha Pa3BUTUETO Ha WH(OPMALMOHHOTO 06lecTBO Ha 90-Te roauHM.
lMpoekTupaLLe ce KOMMKOTPUTE Aa Ca KOPEHHO PasfWYHW OT NPEeAMLLHITE YeTUpU NOKONeHUs, Aa paboTsaT He ¢
[aHHKW, a CbC 3HaHWUA, [la Ca OCHOBaHW Ha npegukaTHaTa noruka, Ja no3BonsABar fa ce pellasaTt 3afauu KaTto
[0Ka3aTencTBo Ha TeopeMu, pasno3HaBaHe Ha 13obpaxeHus, ynpaBneHne Ha poboTu, Urpa Ha WHTENEKTyanHu
Wurpu, aBToMaTUYHO NpeobpasyBaHe Ha NPoGNeMM B KOMMIOTHPHM NPOrpaMi, Cb3gaBaHe Ha eKCNepTHN CUCTEMMU,
pa3bupaHe Ha eCTECTBEHM €31LM U OCBLLECTBABAHE Ha B3aUMOZENCTBUE C NOTPeOUTENNTE Ha ECTECTBEH E3NK.
Kato ocHoBeH nporpameH e3uk ce pasrnexgaie esnka PROLOG.

Mpe3 1984 r. n3nese Ha pyckus npesog "OBM nstoro nokonenust (MoTo-oka - pea.). Mpe3 1988 B cnucaxne
"Technology review"(1988 r., Ne 1, cTp.67-73) nog 3armaeue "CTpaTerMyeckoto 3HayeHMe Ha MpoekTa 3a
Cb3jaBaHe Ha KOMMKOTPW OT NeTo nokoneHue" ce cbobluasa, Ye B ANOHWSA Ce Cb3aaBa MalunHa 3a pabota no
MPYHLMNNTE Ha M3KYCTBEHUS| MHTENEKT Npu napanenHa obpaboTka Ha WHopMauusTa 1 ckopocT 1 munuapa
OrMYecKkm 13BoaM B CeKyHAA.
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BHywutennu uenu. Koit 3Hae 3allo, Ha siNOHCKaTa MHMUMATMBA B 3anafHuTe cTpaHu He Gelle 0GbpHATO
CbLLECTBEHO BHMMaHWe. M Moxe 64 ¢ ocHOBaHMe. Vi3aMuHa noBeye OT JeceTuneTie OT Cpoka, B KOWMTO Bsixa
obellaH rpaHaMosHu pesynTath. Kbae e ToBa MokoneHue KoMnTpu? He ce Nu AurHa MHOro Wym, a U ce
roxapynxa MHOMO CPeACTBa, 3a HULLO? Bnpoyem oLe npeam 4a n3Teye NocTaBeHnst CPOk SMOHLUTE NpecTaHaxa
[ia CNOMeHaBaT 3a rpaHAMO3HNS CY MPOEKT.

3anagbT npeHebperHa NeToTO NOKOMEHWe KOMMKTPU, HO He W Bbnrapus. A nokpail Hac u apyrute
COLMAnUCTUYECKN CTPaHM.

BbB “BecTHuk Ha BAH” (6p. 1, 1984) ce cboblyaea, Ye Ha 16 u 17 gexkemepu 1983 B Codhmsi ce € CbeTOSAMNO
CbBeLlaHWe Ha HoBOyYpedeHus KoopauHaumoHeH CbBET Ha akageMUMUTE Ha HayKuTe Ha COLManuCTUYeckuTe
CTPaHM NO M3YMCIMTENHA TEXHWKA M WHGopMaTuKa, opraHusupaHo ot BAH. ... CbBellaHMeTo e OTKpUTO OT
PLKOBOAWTENA Ha Aeneraumata Ha BAH n noctosHeH Halw npeacTaBuTen B cbBeTa akad. bn. CeHpos, 3am.-
npeacedaten W rn. HaydeH cekpetap Ha BAH. B Herosata paGoTa yyacTBaT 3aBexgawius otaen “Hayka u
obpasoBanne” Ha LIK Ha BKI npodh. H. CredpaHos, 3aBexpaiumsa otaen “lMpomuwneH” Ha LK Ha BKIT Cr.
Mapkos ... MpenopbyaHo 6e ... ga ce u3paboty nporpama 3a PyHOAMEHTANHMU W NPUNOXHN U3CNEABaHNS B
obnactta Ha M34MCIUTENHaTa TEXHMKA M UMHOpMaTMKaTa, KOSATO Aa  Ocurypsisa Cb3aaBaHeTo OT
MPOMULLNIEHOCTTa Ha HOBW nokonenust EMM. 3abenexete, Hue rnegame no-aaney — He Camo MeTo MOKOMEHME,
HO 13061110 “HOBM” MOKONEHUSI.

W pabotata 3anoyHa. Mo pelueHne Ha KoopanHaUMOHHWS CbBET MO MHGOpMATHKA U M3YUCTIMTENHA TEXHMKA
Ha AH Ha coumanucTuyeckute cTpanu 6e cb3naaeHa BpemenHa pabotHa rpyna (BPI) cbe 3apgava paspabotka
Ha KOHLenuMa 3a HOBO MOKOMEHWe M3YMCiuTEnHK cuctemn. B nepmoga oktomepu 1984 — anpun 1985 BPT e
nposena 5 egHoceamuyHK coeelanus B Cochust, Mockea, bepnvH, byganewa, a nocnegHoto - B Mockea, lNpara
unun Codomst (3a pas3nuyHM npoekTn). Ha nopegHoTo 3acefaHne Ha KoopanHauuoHHus cbBeT (3-6 toHn 1985 B
Mpara) Ha HWBO BULenpe3unaeHTH Belle npueTa KOHUENUMSATa W ca B3ETW peauua pelleHus no HewHaTa
peanusauns. BPI e npegnoxuna kato ocHoBHa hopMa 3a Cb3faBaHe Ha HOBO MOKOSIEHWE W3YUCTUTENHM
cuctemn pa 6baat 10 KOMMNEKCHM HayyHM npoekTa. bbnrapus e 3asBuna y4actmeTo ¢ B 9 OT Tax (C
n3kntoyeHne Ha npoekta 3a CAIP Ha HOBOTO nokonenue EMM)

C pasnopexpaaHe Ne 29 ot 25.10.1984 Ha btopoto Ha MC B cbctaBa Ha BAH Gsixa cbamageHu Tpu HOBW
naboparopuu:

« Bucokonpoun3BoauTENHM CUCTEMM M anropuTMM 3a NapanenHa o6paboTka
« PasnpeneneHun n34ncnuTenHn cUCTEMI 1 MPEXM M3UMCIITENHN MaLLNHU
o BBHLUHN 3aNOMHSLLM YCTPONCTBA BbPXY HOBM NPUHLMMAN

C pelwenue Ne 7 ot 22.01.1985 Ha BtopoTo Ha MC 6sixa oTnycHaTi (huHaHCOBM CpeacTBa 3a CTPOMTENCTBO U
ob3aBexpaaHe Ha nabopatopuute. C pewenne ot 12.06.1985 Ha Mpesuanyma Ha BAH kbM Hero e cb3gageH
KoopanHaumoHeH LeHTbp No MHdhopmaTika W usducnutenHa texHuka (KUWWUT) ¢ aupekTop, 3am.-gupektop u
obeanHeHn (hHAHCOBO-CHETOBOAHA M MaTEpUanHO-TEXHUYECKA CAYXOM 1 TPU CaMOCTOATENHI HAaY4YHN 3BEHA —
UMUTUpaHMTE Nno-rope.

OtnycHa ce wWwar, HasHaumxa ce CbTPYAHWLW, NOCTPOM Ce ABYETaXHa crpafa, 3akynu ce ¢ “Tebpaa Banyta’”
TEXHWKa, BKI1. N0 eMb6aproB MaTpuyeH npoLecop.

ANOHCKMAT NPOEKT OTAABHA Ce npoBanu 1 3abpasu. A KLIMAT ... ce npemmeHyea.
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ENEKTPOHHO NPABUTENICTBO

(@akmu ¢ kpamku KoMeHmapu)

Metbp BbpHeB

Belue epa Ha aTomuTe (1 Ha peauua Apyru Hella — KOCMOoC, KubepHeTuka, KOMMITPMK, ...), cera Aonae peg Ha
enektpoHnte. Crnep €neKTPOHHUTE MEAMM Ce 3aroBOpW 3a eneKTPOHHO NpaBWUTENCTBO (3a Apyrn BuooBe
NpaBUTENCTBA - (POTOHHU, DANTOHHN U T.H. — MOXe Ou Le ce roBopu Apyr MbT).

A cera, KaTO OCTaBWM XENAHWETO Ype3 TePMMHA “eNEKTPOHHO” da Ce crevenn BHUMAHWETO Ha nauuuTe, aa
nornegHeM Ha Heljata cepuo3Ho. KakbB CMUCHN Ce Brara B COBOCHYETAHMETO “enekTpoHo npasuTenctao”. e
cTaHe N 6bNrapckoTo NPaBMTENCTBO “eNekTpoHHO™? [la ce 0bbpHeM KbM (hakTUTe 1 AOKyMEHTUTE (NO-Jony ¢
KypCUB Ce NpUBEXAAT ChOBLUEHNS OT PasnMyHN MHPOPMALMOHHN M3TOYHMLK). U Taka:

EnekmpoHHOmo npasumencmeo kamo 0CHogHa Yyacm om MHopmayuoHHOMo obuwecmso e npuopumemHa
obrnacm 3a pasgumue Ha Egponelickusi cbt03. To ce pa3anexda kamo UHCMpYMeHm 3a no-6/u3bk KOHMakm
mMex0y adMuHucmpayusima, om eOHa cmpaHa, U epax0aHume u npednpusmusma, om Opyea cmpaHa.
EnekmpoHHama nybnuyHa aMuHUCmpayus 8 cmpaHume kaHouOamku Moxe 0a 3HayumesnHo 0a donpuHece 3a
ycKopsisaHe Ha npexoda KbM UKOHOMUKa, ba3upaHa Ha 3HaHuemo, nocpedcmeom HacbpyasaHe Ha docmbna 0
UHGhOpMaUUsi U U3NOM38aHEMO Ha OCHOBHU npasumesicmeeHu oHnalH ycnyeu. OcgeH moea, 8HacAlKU C80s
NPUHOC 3a hpecmpykmypupaHe Ha opaaHu3ayusima Ha obuecmeeHusi cekmop, E-npagumencmeomo moxe 0a
nodobpu obwecmeeHume ycnyau, kamo eu Hanpagu no-6bp3u, N0-00CMBbNHU U KOMYHUKamUBHU.

Cb30asaHemo Ha enekmpoHHOMO npagumesncmeo 8 cbcedHume Ha bwbrieapusi cmpaHu kamo [bpyus,
Typuusi, MakedoHus, KOeocnasus u PymbHUS € nocmaseHo Ha OHeeeH ped. Peduuya npospamu Ha
Esponelickama komucusi kamo eEurope, eContent u IDA Hacbpyasam cmpaHume uneHku Oa paspabomeam
Mepku 8 ma3u obnacm. (3a donbaHUMesnHa uHgopmayus: http.//www.ispo.bg/index.htm?topics/e-government/e-

gov-eu.htm).

B Esponelickusi cbio3 ce cMsma, Y& mpume OCHO8HU KOMNOHEHMa 3a CbUeCMBY8aHemo Ha e1eKmpPOHHOMO
npagumencmeo ca e-0by4eHue, e-npagumenicmeo U yHusepcaneH WupokoneHmos MumepHem docmbn. [pu
fiuncama Ha Hsikoe om mesu mpu U3UCKeaHUsi He MOXe 0a ce 2080pU 3a Hanuyuemo Ha e-npagumencmeso (A.
Xacanbeceoary — meHUdOXbp Ha Cisco Internet Business Solutions Group).

VIma nu uHTEepec y Hac KbM eNeKTPOHHOTO npasuTencteo? ETo mHeHne o1 INFOWEEK (mapt 2003):

‘NodobHO Ha Hosouszpsna unmosa 3ee3da, udesma 3a efeKMPOHHO hpasumencmeo y Hac 3a
U3yMUMEsTHO Kpamko epeme cbbpa cmomuuu 3ananeHu noyumamenu u kaHoudamu 3a XeHuxu’”.

W ronemute yyxamn doupmn — Cisco System, Hewlett Paccard v T.H. He 3akbCHsixa fa 00SBAT roTOBHOCTTa CU
[a H1 NOMOTHaT, Aa Hu n3bepart 3a “Mogen 3a enekTPOHHO NpaBKUTENCTBO”.

EnekTpoHHOTO NpaBUTENCTBO Ce OCHOBaBa Ha MHAOPMALMOHHITE TEXHOMOTUN. Hsikou cbBeTBaT:
[Mpu cv30asaHe Ha UHEOPMaYUOHHU mexHomoauu mpsibea 0a ce omyumam MeCMHUMe yCrosusl.

Hosume mexHonoeuu He ca nykc 3a passusawjume ce cmpaHu. Ype3 max ce npeodosnsga pa3scmosHUemo
00 pazsumume cmpaHu.

Ot paneyHus CuHranyp npenopbyBaT Npy pa3BUTMETO HA MHGOPMALIMOHHN TEXHOMOMN:
B HavanHus cmaduli ca 0c06eHO HyxXHU kKadpu CbC cneyuanHa no02omoska.
M3nonssaHume mexHonoauu mpsibea da ca u3200HU 6b8 8CEKU KOHKPEMEH Crlyyal.

3. WHpopmayuoHHUme mexHonoauu mpsibea da 6b0am nodnomazaHu OmM MOWHUME NOAUMUYECKU U
UKOHOMUYECKU CUIU, 3au0mo ca 8 msXeH UHMepec.

4. Hosume mexHonoauu mpsibea da ce onuceam mpaduLUOHHO.
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Dxedpun Cakc Hu cbBeTBa owe npe3 2000 r.;

"MsHacsame no-ycuneHo dpexu, mebenu, Ho bbneapus mpsbea 0a U3Hacs OXUBEHO U 8 Opyau cekmopu -
€/1eKMPOHUKa,  a8moMOBUNTHU  Yyacmu, UHGOPMAUUOHHU U  MEexXHOMo2u4HU  npodykmu, —cogomyep....
[pasumencmeomo mpsbea Oa ce 3amucnu Kak Oa npugneye UHBECMUUUU 6 €NleKmpOoHUKama U
UHbopmamukama, 3aWomo moea e 6b3MoxXHo". (KomeHmap: no moea epeme Mankama MpnaHdus 3aema
g8mopomo mscmo e cgema cred CALL no usHoc Ha coghmyepHuU npodykmu).

MpaBu nm ce Hewo no Bbnpoca B bvnrapus. Pasbupa ce.

Ha 19.12.2002 2. MuHucmepckusm cweem npue Cmpameaus 3a €NeKmpOHHOMO npagumencmso U
Konuenuus 3a nodobpsisaHe Ha aOMUHUCMpPamugHOmMo 00CyxeaHe 8 KOHMeKCma Ha npuHyuna “edHo auwe’.
Cmpameausima 3a e/1eKmPOHHOMO npasumesncmeo € pamkog OOKymMeHm, Ha 6asama Ha kolmo we 6xdam
cb30adeHu nnaH, MemoQdonoaus, npaguna, apxumekmypu u Opyeu KOHKpemuaupawu Hopmamusu. [asHama
uen Ha HellHOMO npuemaHe e Oa ce opeaHu3upa U Oa ce NoOKpenu Ha Hal-8UCOKO ObPXasHO PagHULLE
Ob/120CPOYEH Npouec 8 peanusayusma Ha enekmpoHHomo npasumencmeo. Cmpamezusma o4Yepmasa
CbWHOCMMa Ha €lIeKmMPOHHOMO Npasumesicmeo U He2080MO  3HayeHue 3a usnomo  obuiecmeo,
cmpameauyeckume uenu 3a peanu3upaHe Ha €eeKmpOHHOMO npasumencmeo, Kakmo u 6wvdewama
OpeaHu3ayusi U ynpagneHue Ha npouecume, Cebp3aHU C mMe3u uenu (3a nose4ye UHGOPMaYUs:
http://www.ccit.government.bg).

FOTOBM N CMe Ja BbBEAEM MHAOPMALMOHHM TEXHONMOTUN B afMUHUCTPaLMaTa B Bbnrapua? ETo kakeo
Noka3ssa HanpaBeHo NpoyYBaHe:

[omogHocmma 3a ewbeexdaHe Ha uHgopMauuoHHume mexHonoeuu (Net Readiness) e ObpxasHama
admuHucmpayus 8 brrieapusi e npoyyeHa ype3 57 ebnpoca, epynupaHu 8 Yyemupu KpumuyHuU ¢hakmopa 3a
ychexa Ha eneKkmpoHHOMO npagumencmeo: NUOEPCKU YMEHUS, ynpagneHue, KOMNemeHmMHOCM U MeXHOM0_US.
[omosHocmma e oueHeHa ¢ 144 mouku, kamo Hal-006pomo nocmuxeHue e okonno 166 om 200 m. (3a
donwriHUMenHa uHgopmayus: http://www.bulgaria-gateway.org/bg/62/).

Mpoy4eHo e (NOHE B HSIKOM OTHOLLEHHS) U CbCTOSIHUETO HA 3aKOHOATENCTBOTO:

LleHmbpbm 3a UKOHOMUYECKO pa3sumue (8 aHanus, 3asbpuieH npe3 Hoemepu 2002 2.) e npoydun
3aKkoHoOamernicmeomo, peanameHmupawio passumuemo Ha UKT e bwneapus. OceeH pasenexdaHemo Ha
delicmeawume 8 MOMeHMa HOPMamUBHU akmoge, CneyuasnHo HUMaHue e omaeneHo U Ha egeHmyanHume
6n0ewy nNpoMeHU, Koumo ca Heobxodumu C 02ned oCbepeMeHsgaHe Ha 3akOHOOamenHama pamka 3a
nodobpssaHe Ha cumyauyusma e bvneapus no omHoweHue Ha nompebneHuemo Ha UHmepHem u UKT u
3awuma Ha hompebumenume.

ETo, Ye ca HanpaBeHW U3BECTHM NPOYYBAHMS, Cb3aAEHN ca CTpaTerus 1 koHuenuus. Tpsibsa fa uMa kol aa
n3nbnHsiea. Y To3u npobrnem e npeofonsH:

Cn3dadeH e (c PMC NB866/28 dexemspu 2002 &) MexdysedomcmeeH cbeem 3a KOOpOUHUPaHe Ha
deliHocmume no nodobpsisaHe Ha adMUHUCMpPamueHOmMO obcryxeaHe U uU32pax0aHe Ha efeKMpPOHHO
npasumencmeo 6 bbreapus. Crgembm uma 0Osama npedcedamenu: Lumumbp Kandee (MUHUCMDBP Ha
ObpxasHama admuHucmpauus) u MuneH Bendeg (MuHucmsp Ha huHaHcume). Ha nbpeomo 3acedaHue Ha
coeema (4 ¢pespyapu 2003 2.) e peweHo Oa ce cb3dade Crgem Ha Aupekmopume no UHMHOPMaUUOHHU
mexHosoauu, ekmoysaw MT-Oupekmopume unu HadYanHuuyume Ha UT-omOenume 8 MuHucmepcmeama. Ha
y4acmeam 6 cb8ema ca hokaHeHu u npedcmasumenu Ha HOU, H30K, HCU, CmemHama nanama, AceHyusma
no kadacmbpa, HayuoHanHama azeHuyuss no npuxodume u Opyau a2eHyuUU (3@ noseye UHGOPMAUUS:
http.//www.ccit.government.bg/news.asp?news_id=67).

CreaBa HamMepeHue 3a peopraH1anpaHxe:

lMpasumencmeomo nnaHupa MexdysedomcmeeHusm cbeem 3a KOOpOUHUpaHe Ha OelHocmume no
nodobpseaHe Ha aOMUHUCMPamMUeHOMO obcryxeaHe U u3zpaxdaHe Ha efeKmPOHHO npasumesncmeo Oa ce
npeobpasysa 8 pabomHa 2pyna ‘AOMUHUCMPAmMUEHO 06ChyXeaHe U €eKMPOHHO npasumencmeo” KbM
Cnsema 3a ModepHu3UpaHe Ha ObpxasHama admuHucmpayus. PabomHama epyna we 6b0e pbkosodeHa om



i.TECH - 2003 A

MUHUCMBPa Ha ObpxasHama adMuHucmpayus U om MuHuUcmbpa Ha huHaHcume. Kem cneema we 6v0am
cb3dadeHu owe dge pabomHu epynu — “E¢hekmusHocm U echukacHOCm Ha adMUHUCMpamusHUme cmpykmypu’,
pbKo8oAeHa om MUHUCMBpa Ha ObpxagHama adMuHUCMPayuUsi U om 2nagHusl cekpemap Ha MuHucmepckus
ceeem U “AOMUHUCMpamueHa pegopma Ha 0b671acmHO U OBWUHCKO HUBOD®, pbKOBOOEHa OmM MUHUCMBPA Ha
peauoHanHomo passumue u brazoycmpolicmeomo (cbobuweHue om 16 mali 2003).

TOMMCIIEHO € 1 3a BPB3KUTE C APYriTE EBPOMNENCKN CTPaHM:

Murucmepckusm cbeem pewu (Ha 19.12.2002 2.) Bbreapusi da ydacmea 8 npoepamama Ha EC IDA Il 3a
0bmeH Ha daHHU MexOy adMuHucmpayuume Ha cmpaHume yneHku Ha EC u Ha cmpaHume kaHOuOamku 3a
yneHcmeo 6 EC. Kpalinama uen Ha npoepamama e cb30asaHemo Ha Egponelicku domeliH kamo obmsHama Ha
UHopmayusi ce usebpwiea ypes cheyuanusupad — esponopman (3a UHopmMayust:
http://www.ccit.government.bg).

A kaKBO NpaBsT ApyruTe CTPaHN?

CnoseHus. lpasumencmeomo 0006pu cmpameaus 3a pa3sumue Ha WHpopmayuoHHomo obuwecmso 8
cmpaHama. EGHa om ocHosHume yenu e npoepamama e  60% om OomakuHcmeama 0a umam docmbn 00
WHmepHem npe3 2006 eoduHa.

YHeapusi. PaspabomeaHemo Ha cmpameausi 3a UHGhOPMayUoHHOMO obuiecmeo e edHa om Hall-8axHume
3adayu Ha yHeapckomo npasumesncmeo. B kpas Ha 2002 e. 75% om domakuHcmeama & YHeapusi umam
guckupaHu menegpoHHU NUHUU, HO MHO20 ManKko om msx moeam 0a Ce u3non3gam 3a 8UCOKOKayecmeeH
docmsn 8o MiHmepHem.

PymbHus. [lpe3 2001 e. pymbHckomo npasumenicmgo npue Cmpameausi 3a HayUOHanHUs niaH 3a
Oeticmeue "EnekmpoHHa admuHucmpayus”. Hali-akmueHama ha3a Ha nnaHa e buna npe3 2002 2. C 50% ce e
Y8e/UYUIO HagnusaHemo Ha ViHmepHem 8 PymbHus 3a edHa 200uHa. Odaksa ce 00 kpas Ha 2002 e. docmbn 00
mpexama da uma 10% om HaceneHuemo Ha cmpaHama. Poecmbm ce obsicHsiga ¢ 2onemusi 6poll kabenHu TB
onepamopu, Koumo 3anoyeam Oa npedniazam MPEX08U ycriyau.

Pycus. MuHucmepcmeomo Ha cbobuweHusima Ha pyckama hedepayus € ymebpouio usneiaHUmMenume Ha
¢edepanHama npozpama “EnekmpoHHa Pycus’, npes 2003-4 a.(http://www.dialog-
21.ru/full_digest.asp?digest_id=27406). Cn3dadeHa e npoepama 3a hpemuHagaHe Ha Mockea KbM
UHGOPMAUUOHHOMO 0bWecmeo U CbOomeemHo YnpaeneHue Ha UHopmamusauusma Ha epad Mocksa
(http://www.dialog-21.ru/full_digest.asp?digest id=27426). Om m. mai 2003 2. ce u3nb/Hsiea NPOeKM 3a
cb30agaHe Ha UHMepHem-makcoghoHHa Mpexa 6 Mockea, kosmo we Oaga 6b3MOXHOCM He CaMO 3a
menehOHHU 8pb3KU, HO U 3a docmbn 00 MHmepHem, 00 npoepamu 3a 06pabomka Ha U30bpaXeHUs.

Asus. Hau-paseumama e-government cucmema 8 A3usi npumexasa CuHeanyp, a Hal-UHMEH3UBHO ce
paspabomea nodobHa cucmema 6 XoHe KoHe. Aecmpanus CbWO npumexasa pa3guma efeKmpoHHa
admuHucmpayus, cnedgam SnoHus u Manadsus. (Cnoped npoydgaHe Ha Accenture Ltd, obxeaHano 23 cmpaHu,
Ho 6e3 TalisaH u HOxHa Kopesi). B ceemoseH mawab yenHama no3uyus ce 3aema om Kanada, cnedeaHa om
CuHeanyp.

Kakso e nonoxeHneTo y Hac?

brneapus e Ha 68 msscmo om 82 cmpaHu 8 cgema cnoped UHOEKCa Ha passumue Ha UHhOPMAaUUOHHUME U
KoMyHUKauuoHHU mexHonoeuu (NRI), HanpaseH om CeemogHUS UKOHOMUYECKU (hOpyM.

B bbnieapusi nompebumenu Ha MikmepHem ca 75 Ha xunsida xumenu. HenocpedcmeeHo npedu Hac ho mosu
nokazamen ca leuaHa u lNepy (cnoped doknad Ha MexdyHapodHus cbro3 no menekomyHukayuu - ITU)

Edun komniombp ce nada Ha 101 yyeHuyu e Cogpus. C docmbn do MHmepHem pasnonazam camo 11 om
yyunuwama e Cogpus; camo 15% om cocpulickume y4unuuia umam ceoll calim. 3a cpasHeHue: 8 cmpaHume om
EC komniompu umam 94% om cpedHume y4unuwa kamo Ha 10 ydeHuyu ce nada 1 Komnwmbp, 8pb3ka C
WHmepHem umam 79% om yyunuwama.

Okono 18 % om 6breapume umam enemeHmapHa epamomHocm Oa u3non3gam KoMNmbp (npoyysaHe Ha
"Tambn" cped 1421 Oywu Had 15 eoduHu). 3a cpasHeHue: okonno 60% om amepukaHyume u 40% om
3anadHoesponeliyume umam KoMnompu 8 pabomama unu exkbLyu.
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Taka e cera. A B MMHanoTo?

Mpe3 1969 e. 8 brrzapusa e umano 7 usyucnumenHu ueHmbpa obwo ¢ 12 komniombpa — okono 1,5 Ha
MUIUOH HaceneHue, a 8 Hayarnomo Ha 1972 — 0buwjo 36 komniombpa. 3a cpasHEHUE: HAKOMKO 200UHU hpedu
mosa — npe3 1965 2. cbcmosiHUemo 6 pa3gumume cmpaHu e crieGHOMo:

cmpaHa 6pol komnrompu  6podi Komn. Ha 1 MIH.
rop 2290 41
BenukobpumaHusi 1600 30
OpaHyus 1500 31
Wmanus 1100 20
CALY 30215 154

Cepuo3HO BHUMaHKE Ha Cb3[aBaHeTO M MON3BAHETO HA KOMMIOTBbPHM cuCTeMM ca obpbliuanu u dupmuTe.
Taka:

Owe npe3 1989 e. cbmpydHuyume Ha ¢hupmama Sysmark nonseam noseye om 1000 mepMmuHana u
MUKDOKOMNIOMPU, KbM 4 ¢bupMeHu us4uciumenHu ueHmepa. Ypes msax upmama obpabomsa 1,5 MiH.
dokymeHma exeOHesHo. CmolHocmma Ha ma3u cucmema e 6nu3o 10% om obopoma u nogeye om 30% om
eKcnioamayuoHHUme pasxodu Ha pupmama.

N Ebnrapvm Ce CTpemMu Ja npasu KakBOTO MOXe. lNonssame 1 rnomody ot l-Iy)l(f'jl/IHIél. ETO Hsikom C'b06LI.I,eHI/I9|Z

Cn3dadeH e npoexkm ‘“Interoperability” 3a uHmezpayuoHHa cucmema Ha UHGOPMAULOHHUME CucCmeMu Ha
ObpxasHama admuHucmpayus. Llenma Ha npoekma e 0a ce npedocmagsam KayecmeeHu U 1eCHOAOCMbNHU
adMUuHUCMpPamuBHU eNIeKmMpPOHHU YCiyau Ha epaxdaHume, busHeca u adMuHUCMpayusma Kamo ehekmugHo U
echukacHo ce u3nonzgam AocmuXeHusma Ha UHopMayuoHHUme mexHonoauu. Le ce paspabomsam
copmyepHu, xapdyepHu U OpeaHu3aUUOHHU Memodu 3a U3non3eaHe Ha UHOPMauUOHHUME cucmemu Ha
ObpxasHama aOMuHucmpauus om pasnuyHume eedomcmea. Lllle ce onpedensm cmaHdapmu3upaHu
uHmepcpeticu 3a docmuvn 00 UHOPMAUUOHHUME cucmemu. AOMUHUCMpamusHUme ycnyau, npedocmagsiHu 3a
2paxdaHume, busHeca u adMuHUCMpayuama, we ca 6asupaHu Ha yeb mexHonoauu. [poekmsm npedsuxda 0o
2005 2. dbpxasHama adMuHucmpauyus 0a usebpuwiga ho enekmpoHeH nbm 20 ycnyau kamo 12 om msx ca 3a
epax0aHu: nnawaHe Ha OaHbyu, Oeknapayuu, noMow, npu MmbpceHe Ha paboma, u3dagaHe Ha JIUYHU
OokyMeHmu, peaucmpauyuu u 8p. Pupmume we Mo2am no enekmpoHeH nbm da pabomam ¢ MUmMHuJYeckama
admuHucmpayus, da nnawam 0aHbyu u ocueyposku (http://www.ccit.government.bg).

Murucmepckusm cvsem npue [lpozpama 3a delHocmma no cb3dasaHemo Ha kadacmbp U UMOMEH
peaucmbp npe3 2003 2. Tosa sknysa no0z2omoska U akmyanu3ayus Ha no03aKkoHOBU HOPMamUBHU akmoee,
pa3sumue Ha cryxbume no snucsaHusma KbM patioHHuUme cbOUnuwa U mexHuyecku 0eliHocmu no ch3dasaHe
Ha kadacmpanHa kapma. Lle 6wdam npeuusupaHu u deliHocmume 3a nodobpssaHe Ha noddbpxaHemo U
npunazaHemo Ha cbljecmeysawume nnaHose U kapmu u we 6bndam npeobpasysaHu 8 yughpos eud
Hanu4yHume OaHHU 8 crTyxbume no snuceaHusma.

Om Hayvanomo Ha mall 2003 BapHeHckusim cb0 npednaza yHuUKanHa yciyea Ha epax0aHume u adsokamume
- usnpaware Ha SMS unu umelin npu HacpodysaHe unu pewasaHe Ha Oemomo. [aHHU 3a ecuyku Oena ca
npedcmageHu 8 MiHmepHem calima Www.vcorts.org. Ha cbda.

MHmepHem kbmoge wie 6b0am cv3dadeHu 8 beHauHocmaHyuume Ha "lMempon’”.

Xionem-lakapd nodapsiea 0sa uHGopmayuoHHU "ObliecmeeHu yeHmbpa", koumo we 6x0am e obwuHUMe
[nasuHuya, CunucmpeHcka obnacm u [bpmeH, brnazoespeadcka obrmacm.  [lpoekmvm we nosuwu
KOMNlombpHama 2paMoOmHoOCm Ha 2paxdaHume U we um ocueypu neceH docmbn 00 ObpxasHume
UHCMUmMyyuu.
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imame 1 NOCTUKEHUS:

HauuonanHama uHgopmayuoHHa cucmema ECIPAOH 3a peaucmpupaHe Ha usuyeckume nuya e cped
usbpaHume 8 KOHKypc cucmemu, koumo we 6b0am npedcmaseHu Ha Egponelickama KoHbepeHyus
eGovernment, kosimo we ce nposede om 7 8o 9 ronu 8 Umarnus.

Mpeanpvemar ce u peauua apyrv AeHOCTH. A KakBo ce ovakea? Bb3HuksaT nu npobnemu?

“Hali-saxHomo 3a MeH, 0C06eHO 8 ma3u cumyayusi, ca 8b3MOXHOCMUMe, Koumo dasa U3no138aHemo Ha
MHmepHem 3a npeodonsgaHe Ha meXKume nposieU Ha Kopynyusi 8 adMuHucmpayusima’, 3aseu npe3udeHmsm
leopeu [MbpsaHoe npu omkpueaHemo Ha Yemebpmama mexdyHapoOHa KoHpepeHyus "BusHecbm 6
WrmepHem" Ha 10 madi 2003.

“3a ycnewHomo u3zpaxdaHe Ha enekKmpoHHOMO npasumencmeo 8 breapusi Ha Nbpe8o MAcmo mpsibea Oa
ce nocmassm uHmepecume Ha epaxdaHume, crned mosa b6usHeca U e0sa Hakpas - mMe3u Ha
npasumencmeomo” (A. XacaHbeceoany — meHudxnp Ha Cisco Internet Business Solutions Group, Ha cemuHapa
“EnekmpoHHO npasumesnicmeo’).

“Heobxodumu ca eHepeauyHu delicmeusi om enacmume u UT cekmopa” € OCHOBHO 3aKf4yeHUe Ha
nposedeHama KoHeperyus "LJueumanHomo pasdeneHue - 8b3MOXHOCMU U NPeYKU 3a ydacmue Ha bvreapus
8 Hogama ukoHomuka”, anpun 2003. Tpsbea 0a ce npeodonee nosesiewama ce uugposa nponacm 8
brreapus, kakmo u 3a da ce ocueypu npucbcmeuemo HU Ha nPedHus hpOHM Ha BUCOKOMEXHOIo2UYHama
€80/TI0UUS.

3a Ta3m “Uudposa nponact” MUCNAT U B EBpONENCcKMS NapnameHT:

Bceku pabomew; unu 6espabomeH e Esponelickus cbro3, mpsibea 0a 6vde 0bydeH da mMoxe 0a nonssa
komniombp. lNapnamermsm npue npe3 2002 2. dokymeHm, npedynpexdasaly 3a yugpogama nponacm Mexoy
me3u, Koumo 3Hasim Kak 0a u3nos3gam KOMNIompu U me3u, Koumo He 3Hasm. Toga mpsibea Oa ce u3beaHe,
3awomo moxe da dosede 0o bespabomuua u coyuanHo pasdeneHue

(http://assembly.coe.int/Main.asp ?link=/Sessions/Session.htm).

ima nn npeykn?

Cnoped bsnama kHuea, spbyeHa 8 kpas Ha 2002 2. om BUBA Ha npemuepa CumeoH Cakckobypaeomceku,
npeyku 3a npugnudaHemo Ha dyxdu uHeecmuyuu 8 MKT ca HescHama dbpxagHa nonumuka e UKT cekmopa,
cnaba ObpxagHa nodkpena, HedocmambyHa KOMNEMEHMHOCM 3a U3noji3eaHe U ynpaeneHue Ha UTT e
ObpxasHama adMuHuUCmpayus U busHeca, usocmagaHe 8 0bpaszosaHuemo, Henpedckazyemocm Ha hasapHama
cpeda.

‘Tonemume UT npoekmu e bbrieapus moxe 0a ce Okaxam ckpuma 3anfiaxa 3a e-npasumencmeo” (8.
“Infoweek”, 16 mapm 2003).

KoopduHayuoHHuam ueHmbp no UKT Hama 6rdxem 3a peanuaupaHe Ha UHUYUamueama 3a e-
npasuMesncmeo, Ho YreHo8eme Ha UeHmbpa We pa3yumam Ha HanuyHume 6rdxemu 6b8 8csika 6600MCMEO.

“Cnasama Hu Ha poduHa Ha Hali-kanumemHume Xal-mek Kadpu Kadpu eeye e Mum, KameaopuyHu ca
excnepmume om bparwa” (INFOWEEK, mapm 2003)

Mo BbMNPOCK, CBLP3aHW C ENEKTPOHHOTO MPaBMUTENCTBO Ce MpoBexaaT W B Bbnrapus, U B YyxOuHa
MHOXECTBO KOH(DEPEHLMM, AUCKYCUN, KPBIMW MaCcK:

LuckycuoHHa kpbena maca ‘KomniombpHU npoepamu ¢ omeopeH kod 8 ObpxasHume adMuHucmpayuu” e
nposedeHa npe3 sHyapu 2003 2., 3a 0a ce 06¢bOU nonuMukama u npakmukama Ha Eeponelickusi Cbio3.

Kpvena maca Ha mema “ObujecmeeHa AucKycusi OMHOCHO 3akoHonpoekma 3a uanonssaHe Ha CeobodeH
copmyep 8 admuHUCmpayusima” e opaaHusupaHa om CopyxeHue “CeobodeH cogpmyep” Ha 29 mal 20032.

Tpemu QuckycuoHeH ¢hopym “Pehopmama 6 ObpxasHama admuHucmpayus u esaumodelicmeuemo e-
npagumencmso - e-06wuHa”, opeaHusupaH om IDG bbnzapus u BIBA, we ce npogede Ha 29 u 30 mal 2003 8
Copus.
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Mex0dyHapoOeH koHepec ‘[Jogepue u besonacHocm 6 UHGOPMaULUOHHOMO 0bwecmeo” ce e CbCmoss 8
Cankm-lemepbype Ha 21 u 22 anpun 2003 . (http.//www.dialog-21.ru/full_digest.asp?digest_id=25169)

KorHpepenuyus ‘[vpxasama e XXI eek ce e cbemosna npe3 anpun 2003 2. 8 Mockea (http://www.dialog-
21.ru/full_digest.asp?digest id=26460).

PezuoHaneH menekomyHUKayuoHeH cumnosuyMm "Pa3sumue Ha pegopmama 8 meneKoMyHUKaUUOHHUS
CEeKmop U HEIHOMO eiusiHuUe 8bPXy K2ou3moyHa Espona”.Cumnosuymbm e nposedeH Ha 2 u 3 Oekemepu 2002
2. 8 Cogpus. PasuckeaHu ca meHOeHUUUMe 8 pa3gumuemo Ha MeneKoMyHUKaUUoHHUsS cekmop 8 Eepona u
Hezo8omo enusHue ebpxy tOzousmoyHa Egpona. Jlekmopu Oa 6unu MuHucmpu Ha mpaHchopma U
coobuweHusma Ha  [vpyus, Typyus, MakedoHus, Cwpbus, bvreapus  PymbHus,  AnbaHus
(htto://www.inatelecom.org/en/symposium/3/agenda.htm).

A mHoro apyrw.

3a peanuaupaHe Ha [eiiCTBEHO eNEKTPOHHO MpaBUTENcTBo TpsitBa fa Ce pellaTt peauua BaXHW BbMNpoCH.
lLle ce cnpem HakpaTKo Ha edauH OT TsX - BbMNPOCHT 3a MHTENeKTyanHaTta COGCTBEHOCT. 3Ha4YeHMeTO Ha
NHTENeKTyanHara cobCTBEHOCT B CbBPEMEHHNS CBAT HApacTBa.

« 3a[acme UMBUNM30BaHa CTpaHa TpsibBa fa yBaxaBaMe 1 [ia NasuM Yyxxaata MHTenekTyanHa cobCTBEHOCT.

. ToBa e HeoOxogMmo M 3a Ja MOXeM Aa Cb3AaBame MPOAYKTM C BrpafeHa uyxha WHTenekTyanHa
COOCTBEHOCT, KOMTO 1a MOXEM [a peanuanpame B YyxbuHa.

« Ho TpsbBa pa ce rpwkum M 3a HawaTta WHTENekTyanHa COOCTBEHOCT - fAa NasuM W Mon3same
CblLiECTBYyBalLaTa 1 a noaroMarame Cb3aBaHeTo Ha HoBa. He € M3rofHo [a nasum uyxaaTa coOCTBEHOCT,
aKo HaMame CBOS.

o [lpean uHTenekTyanHata cobcTBeHocT Gele rnaBHO B obracTTa Ha TexHWKaTa W Ce 3aliuTaBalle C
nateHTuTe. Mo-KbCHO - B 0bBnacTTa Ha pasBneyveHusTa: KHUMM 1 0COOEHO My3uKanmHW W BWAEO03anuCH.
Hanocnegbk - u B codbtyepa. A B 6baewe? OcHoBHaTa MHTENeKTyanHa cobeteeHocT B 6baelle we bbae
uHdopmaumaTta B IHTEPHET. A Kak Lle ce 3aluTaBa?

« PasBuTiETO Ha KOMyHUKaLUKTE, LdpoBaTa BUAEOTEXHUKA U 0COBEHO Ha MHTEPHET ynecHu cb3faBaHeTo 1
Pa3npoCTpaHsiBaHETO Ha MH(OPMALMOHHM MPOAYKTM, HO CbLUEBPEMEHHO Cb3fgaBa YCMOBMS 3
WHTENEeKTyarnHo NupaTcTBoO.

« bBbnrapus uma [o6pn Bb3MOXHOCTM Gbp30 fa ce pasBue, ako CbCPENOTOuM YCUNUS 3a Cb3faBaHe Ha
NHTENEKTyarnHN MH(OPMALMOHHN NPOAYKTH.

« Cb3pnaBaHeTo Ha MH(OPMaLMOHHM NPOAYKTY TpsibBa [ja ce NooLLpsiBa Ypes:

« noaxofswlo o6pa3oBaHue; nponaraHaa - Bb3NUTaBaHE Ha YBaXEHUE KbM MH(OpMauusiTa, Ha M3rogute OT
Hesi; 0bnekyeHms 3a nuuaTa, Cb3gaBally MHOPMALMOHHN NPOAYKTH; AbpXaBHMU NMOPBYKM.

« [pobnemute 3a 3awuTa Ha MHTenekTyanHata COGCTBEHOCT HE Ca CamO pUAWYECKW, a ca MPeauMHO
npobnemu 3a ekcrnepTuTe.

o VHTenekTyanHata cob6CTBEHOCT € pellaBalla 3a MHGOPMALMOHHOTO OOLLECTBO - 0BLIECTBO Ha UOeuTe, Ha
WHopmaumaTa, Ha ayxa.

Hakpas, ga npunomHuM, Yye HOBOTO € Aobpe 3abpaBeHo cTapo. [axe B manka bbarapus nogobHu Bbpocu
ca CTOSNW OTAABHA, KaKTO NI4M LOpU OT U3BALKW Ha AOKNAL Ha aBTopa npe3 AaneyHata 1987 r. Ha cemuHap Ha
Tema “MiHdopmaTukaTta 1 TeputopuandoTo ynpaenenue” (Mnoeavs).

« PasBuTeTO Ha MeToaMTe M CpeacTBaTa Ha WHGOpPMATMKaTa, W3MEHSIT XapakTepa Ha YnpaBneHckaTta
[enHoCT M K300Wo Ha opraHusauusita Ha xueota. Cb3gaBaT ce YCMOBUS peauua crneupuanucT pa
W3MbIHSABAT rONSIMA YacT OT 3abIKEHNATA CU B KblyW. HapacTBa OTHOCUTENHUST Asn Ha paBoTHULMTE U
CryalLuTe ¢ BUCOKa KBanMdMKaLus.

« VHdopmaTikaTa MOXe Aa MOAMOMOTHE TEPUTOPUANHOTO YrMpaBleHWe, HO MpunaraHeTo i WU3uckea
onpeaeneH YCroBMS: SICHOTA Ha LenuTe, AUCLMNNMHA, BUCOKOKBaNMGMLMPaHW Creuuanucti, cucteMHa
MOMOLL, M NPSIKO y4acTie Ha PbKOBOAUTENNTE.



i.TECH - 2003 115

CbBpeMeHHaTa MHdopMaTUKka € pasnpeaeneHa. ToBa CbOTBETCTBA HA AELEHTPANN3MPaHUTE CUCTEMI 3a
ynpaBneHue.

Heobxoammo e pa ce npunara He camo WHopMaTMKaTa, a CbLO Taka MaTeMaTUYECKOTO MOAENMpaHe U
creumarnto UMUTaLMOHHOTO MOAENMPaHe Ha NMOBEAEHMETO Ha Pa3fMYHI CUCTEMM: €KOMOTUYHI, TPAHCNOPTHY
1 ap. TpsibBa ga ce Tbpcy pelLleHne Ha rnobanHu npobnemu, aa ce NPOrHoaupa pasBUTUETO Ha NPOLLECUTE.

3a pagukanHo pelleHue ca HeOOXOAMMM CUMHM 3BeHa OT MHOpMAaTWLM, MOAXOAsLiA MHGPACTPYKTypa,
o6LLa noaroToBKa Ha HaceneH1eTo.

Ypes noaxogAwla keanudukauus Ha CneuuanucT ce peluasaT npobremute 3a OCUrypsiBaHe Ha
HeobXOAMMMTE CMEeUManucTy, 3aeTocTTa, NoaobpsiBaHe Ha YCMOBMSTA Ha TPYA.

Bwe cpupmama Momopona ce uspasxodeam 2% om ®P3 3a 0a ce obyyasa ecsika 200uHa 1/3 om cbcmaga 8

npodwvmkenue Ha 100 yy. 4. Oupmama Ixernepan Mombpc e cb3dana Ho8 3a800 3a KaMUOHU 8 wama MHOuaHa
3a 500 maH w.0. kamo okoro 5 % om ma3u cyma e ynompebeHa 3a kypc Ha nogede om 1000 cneyuanucmu u
400-500 pabomHuyu. ®upmama IBM uma cneyuaneH euuenpesudeHsm no obpaszosaHuemo. B CALl ce
uspasxodeam 30 mnd 0. 20duwHO 3a obpasosaHue Ha pabomewume, a CbC 3antamume U NOMOWUME — OKOJI0
230 mnd. 8. — konkomo 3a usinama obpaszogamernHa cucmema.

BlopoTukata e antepHaTuBa Ha Gropokpaumsita. BropoTukaTta u3yyaBa agMUHUCTPATUBHOTO yNpaBneHue
APy CPOAHW AEMHOCTY, KaKTO U CbBPEMEHHUTE CPELCTBA 3a TSXHOTO aBTOMaTWU3MpaHe. /13non3BaHeTo Ha
BtopoTiKaTa MMa CriefHWUTE MpenMyLLecTBa: NoBWLLABa TPyAoOBaTa AWCLMNIMHA, Cb3faBa Bb3MOXHOCT 3a
edeKTUBEH KOHTPON OT OOLLECTBEHOCTTa, NpemMaxBa BEJOMCTBEHUTE Gapuepy, Cb3faBa Bb3MOXHOCTM 3a
camoobCnyxBaHe B afMWHOCTpaTWBHaTa Cdepa M CbeicTBa 3a MOBULLABAHE Ha aKTWBHOCTTA Ha
HaceNneH1eTo Npu peluaBaHe Ha OOLLECTBEHW BBLMPOCH, YBENuYaBa egEeKTUBHOCTTA Ha YMpaBneHCKUs
anapar, HamarsiBa nepcoHana, npaeu no-MHTepecHa padotara my.

N Taka, Lie “Ma N enekTpoHHO npaBuTencTo? CBeTLT BbPBK Hanped. Tpsbea Aa ce cbobpassBame C

PasBUTHETO.

OxuBneHuneTo e ronsmo. MHo3uHa oyakBaT Hello usroaHo. Le ce nonyuun nu? Le ce 3amenu nu “we” ¢ “e™?
[a ce HagsiBawme.
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