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0T PERRRLHA

NEPBbLIA B CNMIUCKE MYOPELIOB

Dutocodul ABIAIOTCS OTHOBPEMEHHO M CICACTBUSIMH U IPUIUHAMH —
CIICICTBUSMH COIIMAITLHBIX OOCTOATEIHCTB ¥ MPUIHHAMH,
OTIPENIEIAIONMMHI TOTUTHKY TTOCIEAYIOMNX BEKOB.

bepmpan Paccen'

CaMoe TpyIHOE — TO3HATh CaMoro ceOsl,
caMmog JISTKOe — JIaBaTh COBETHI JAPYTHM.
Danec Munemckuii

Joporon Haw yuTaTtennb,
yBaXxaeMble aBTOpPbI U YNneHbl peaakunoHHOn konnermu!

MBI po1oiKaeM Halll pa3sroBOp O T€X, KTO BHEC 3HAUMUTEIBHBIN BKJIAJl B COKPOBHILHHUILY YEJO-
BEUECKOW NMBHUIN3ALNHU, B (JOPMUPOBAHUE HAIIETO MPEICTABICHUS O MHPE, BCTIOMUHAEM TEX, KTO
OCTaBUJI CBOM 3HAHUEBBIN CIIE]] B MAMSITH MOCIEYIOIINUX MOKOJICHUH.

Cerogus 3to @Panec Munemckuir (ox. 625-547 no H.3.) -
JIPEBHETPEUECKUN YUEHBIN, nepevili 8 CNUCKe «CEeMH BEITUKUX
MyIpenoB», 0cobo 4TuMeix ¢uiocodor VII—VI BekoB 10 H. 3.
HMeHa B 3TOM CHIMCKE BIEPBBIC ObUTH O0BSBICHBI B ApuHax emié
B 582 r. 10 H.3. PeiiTuHroBaHKe, B3BEIINBAaHNUE, OLICHUBAHUE BCE-
rO U BCS - MOJIE3HOE U CIIOPHOE 3aHATUE, KOTOPOE UMEET JOJTYIO
ucroputo. B Ty nopy emeé He Obl1 mpuaymMan KpuTepuil Xupiua,
HUKTO HE MOT Ipeayragath GopMy U 3HaU€HUE UMIAKT-PaKTopa,
He Obuto mepeuHss BAK, orcyrctBoBanmu Ha pwlHKE Scopus &
WoS, Ho HaykoMmeTpus yke 3aposkaanack. [IepBeIM pe3ynbTaTom
9TON coBceM emié MOJOJONW HAayKu M ObUT CIIMCOK HaMI0CTOM-
HEHIIUX MYApPEHoB. B IpeBHUMX MCTOYHMKAX W3BECTHBI pa3iny-
HbIE€ CIIMCKM MMEH, OJHAKO BCE OHM HEU3MEHHO BKIrouaiu Pa-

- = neca Munerckoro, Comnona Adwunckoro, buanra I[lpuenckoro,
HHTTaKa MI/ITI/IJIGHCKOI‘O [Tpnuém Panec BO Bcex CIUCKAX CTaBWICA Ha nepgoe mecmo. CeMb Mya-
penoB [InaTona cocrabisuu @anec, [Turrak, buant, Conon, KineoOyn, Mucon u XwioH. DTOT criu-
COK, IIPUBEIAEHHBIN B IIJIATOHOBCKOM auanore «lIporarop», cuurTaeTcss CaMbIM paHHUM U3 JOLIE-
LIUX JI0 HAC CIIMCKOB MYZPELIOB.

dasteca CYMTAIOT OCHOBOTIOJIOKHUKOM Tpedeckoii ¢punocodru u Hayku. Co3gaHHAST UM MUJIET-
CKasl IIKOJIa CTajla TOYKOW OTCUETa [k UICTOPUM €BpoNercKkoil Hayku. Eiie B V Beke 10 Hamiei 3pbl
umsi Paneca OBLIIO TOXKIESCTBEHHO CIOBY «MYAPEI», MPUYEM €ro MyJIPOCTh TPAKTOBAIH U KaK a0CT-
pParupoBaHHYIO CO3EPLATENIBHOCTh, U KaK IpakTudecKkyro cMmeTKy. MiMenHo ¢ daneca, kak cuuran
Apwucrorenb, Hadagach UCTOpHUs MeTadu3nku, uMeHHo Danecy MpUHAUICKUT 3aciyra Gopmymu-
POBKH JBYX TJIaBHBIX MpoOiieM HaTypduiocopuu — Havaga U BCEOOIIEro, MMEHHO €My BIIEpPBBIC
MPUIILIA MBICJIb O €AMHCTBE MUPO3JAHUS. DTa UEs, OJHAXK/bI POAUBIINCH, HUKOT/IA YK€ HE YMU-
paJia: OHa COOOIIATACH €r0 YICHHKAM H YICHHKAM €ro YICHHKOB .

AHTUYHBIE JIETONMUCIBI TpUNHUChIBAM Dalecy mepBhie JOCTHKEHUS B 00JIACTH T€OMETPUH, ac-
TPOHOMUU U JIPYTHX HayK. APUCTOTENb HA3bIBAET €ro nepBbiM (uiocopom, chopMyIHpOBABIIUM
npobieMy MaTepualbHOTO MepBOHavaja Bcero cymero. Cuuraercs, uro Panec yCTaHOBHI IpO-
JIOJDKUTENBFHOCTh TOJa, ONPEISIUI BPEeMs PaBHOJICHCTBUN W CONHIICCTOSHUHM, OOBSICHUI, YTO

! Paccen, b. Ucropus samagroii ¢pumocogmu. I'masa II. Munerckas mkona - http://mathcenter.spb.ru/nikaan/phylo/rassel.pdf
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Om pedaxyuu

ComHIle ABMKETCS TI0 OTHOIIEHUIO K 3Be3naM. 1o 3Tol nmpuunHe 110001 Kype UCTOPUH €BPOIICH-
CKOM (pmitoco(uu - BIUIOTH O HAILIETO BPEMEHH - HAYMHACTCS ¢ U3JI0KEHHUSI BO33PEHUI Daneca’.

JIpeBHHE cUnTaNH, YTO CJIaBa MYIPELOB B UX BBICKA3bIBAHUAX. V13 HEMHOIOUMCIIEHHBIX COXPa-
HUBIIKXCS BbICKa3bIBaHM Dajeca’ CTOUT OTMETUTH Te, KOTOphIe B MeTahopuIecKoi U KpaTKoO Ta-
JAHTIUBON (JOpME BOCIPOU3BOIAT €r0 BOCIPUATHE MUPA.

«Camoe npeBHee — BoxecTBo, 160 OHO HE POKIAEHHOE,

Camoe npekpacHOe — MHp, TaK KaKk OH — €ro TBOPEHHE,

Camoe ObicTpoe ~ — yM, Bellb OH «0o00eraeT» BCE,

Camoe 0onpIIoe  — IPOCTPAHCTBO, KOTOPOE «OOHMMAET» BCE,

CamMoe cuabHOE — HeoOpaTUMOCTh, MO0 OHA BCEMY BIIACTEIIHH,

Camoe myzapoe — BpeMsi, IOTOMY YTO OHO PaCKpBIBaeT BCEM.

Scopus TITLE EVALUATION TRACKING Ha caiite Bricmieil arrecrannonHoi kKomuccuu npu MuHOOp-
I oy« Poccuu onmyOJIMKOBAaHO MHCHMO JeNapTaMeHTa aTTecTalluu

Ontlogia Prosktirovania (zz23-3537 / za-wes9 HAYUHBIX W HayYHO-TIEJAaTOTMYECKUX DPAOOTHUKOB MuUHHCTEpCTBA

obpaszoBanus u Hayku Poccuiickoit @enepanun ot 13 ampens 2015
roga Nel3-1621, B KOTOpOM JeMapTaMEHT aTTeCTAllUM HAY4YHBIX M
HAyYHO-TIeJJaroTH4ecKux paboTHUKOB MuHOOpHayku Poccun B cBs-
3U ¢ oOpameHusMu 1o GopmMupoBaHuio [lepeuHs pereH3upyeMbIX
HAyYHBIX HM3JaHUNA, B KOTOPBIX JOJDKHBI OBITH OMyOJIMKOBAaHBI OC-
HOBHBIE PE3yNbTaThl JAUCCEPTALUN HAa COMCKAHHME YUYEHOH CTEIECHH
KaH/JM/aTa HAayK, HA COMCKaHue y4€HOU CTEeNeHHu OKTopa Hayk (1a-
nee — [lepeuens), coodmaer:

«B Hacrosee BpemMsi B COOTBETCTBUHU C IPUKa30M MUHUCTEPCT-
Ba 0OpazoBaHus U Hayku Poccuiickoit deneparuu Ne793 ot 25 utons
2014r. Bemércs pabora mo  ¢dopmupoBanuio  Ilepeuns.
30 urona 2015 2. ucrekaer Cpok IEUCTBUS TeKylend penakuuu [le-
PEUHSI POCCUICKUX PELEH3UPYEMBIX HAYYHBIX JKYPHAJIOB, B KOTOPBIX
JOJKHBI OBITH OIYOJIMKOBAaHBI OCHOBHBIE HAay4YHbIE PE3yJIbTaThl JIUC-
CepTaluii Ha COMCKaHHWE YYEHBIX CTENEHEW IOKTOpa M KaHIuJara
HayK, pa3MEIIEHHOr0 Ha caite Briciieil aTTecCTallMOHHOW KOMUCCHH
npu MunHucTepcTBe 00pazoBanus U Hayku Poccuiickoit @enepaunn
B MH(POPMAIIMOHHO-TEIEKOMMYHUKAIMOHHONW cetu «MHTepHEeT» 1o
anpecy http://vak.ed.gov.ru/ru/87.»

HcnonHuTenbHas pefakiuys Hallero KypHajla JOBOJUT JI0 CBe-

R Q JICHUsI CBOUX YBaXKa€MbIX YHATATEJEH U aBTOPOB, UTO OHA MPE/ICTABU-

Jla COOTBETCTBYIONIME NOKyMEHTH B BAK ¢ 11e/1b10 BOWTH B 10CTOM-
HBIN CIIMCOK POCCHUNCKUX HAYYHBIX KYPHAJIOB.

Tekymuii pe3yabTar mpolecca OLEHKH HaIllero )XypHaia B SCOpus Ha Mail 3TOro roja noka3aH
Ha IPUBEIEHHOM PUCYHKE (IIOYTH 3a TOA U3 7 I1aroB MPOUJIEHO 4).

OxcrnepTel Web of Science o0emnaroT 3aBepiIuTh CBOKO COOCTBEHHYIO OILICHKY JKypHasa B KOH-
ue ocenu 2015 rona.

Submission Received
02-Dec-2014
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PROLEGOMENA TO EVERGETICS

V.A. Vittikh

Institute for the Control of Complex Systems of Russian Academy of Sciences, Samara, Russia
vavl940@gmail.com

Abstract

The article expounds prefatory remarks and explanatory essay (Prolegomena) to the Evergetics — a value-
and subject-oriented science on management processes in the society. The Evergetics seeks reserves to
improve management efficiency not in the modernization of an “impersonal” bureaucratic machine, but in
the people, in every man, in the use of his intellectual and volitional resources. The man is considered
there not as a “cog” of a value-invariant management mechanism, but as a person (actor), endowed with
consciousness, who acts rationally and performs cognitive-activity-related functions together with other
people to resolve any problem situations that arise in everyday life. These heterogeneous actors having
their own subjective views of the world and value priorities, based on the Poincaré's conventional concept
of truth, which treats the truth as a result of an agreement, produce intersubjective knowledge, on the ba-
sis of which they make a collective decision on how to settle the situation. Perception of meaning of the
situation by each heterogeneous actor happens at the level of individual consciousness. However, one
person cannot constitute the whole variety of meanings of the situation, so this person receives from oth-
ers what lacks in his own experience. Meaning-generating activity of people has an impact on all inter-
subjective community and, as a result, a common meaning-bearing space appears. A holonic approach is
used in the Evergetics (on a “part—-whole” principle) to build systems in contrast to the traditional causal
approach (on a “cause-effect” principle). The article emphasizes strategic significance of the problem to
transform the “Economic Man” to the “Man of Culture”.

Key words: evergetics, management processes in the society, heterogeneous actor, everyday life, inter-
subjectivity, problem situation, phenomenology, holonic system, man of culture.

Introduction

In the middle of the past century, N. Wiener formulated in his monograph “Cybernetics and So-
ciety” [1] (as it was stated in [2]) the principles of management organization in a cybernetic society,
based on a large use of computer aids in all spheres of human activity, and set forth his view of the
results of social life cybernation. We need to take care, he wrote, that “the new modalities are used
for the benefit of man, for increasing his leisure and enriching his spiritual life, rather than merely
for profits and the worship of the machine as a new brazen calf.” Wiener saw in the cyber society a
developing society, which (in contrast to the society that supports the status quo) reserves a part of
its resources for the development of future generations, because “the more we take from the world,
the less we leave in it, and, eventually, we will have to pay our debts at the very moment that may
be very unsuitable to ensure the continuation of our lives.”

In a society in which the automatic devices are involved in the processes of preparation and
making decisions and “know” how to perform the functions entrusted to them, N. Wiener writes
that there is one quality which is more important than “know-how”, this is “know-what” by which
we determine not only how to accomplish our purposes, but what our purposes are to be. This selec-
tion of goals, objectives, criteria and limitations should be done not by a “machine a gouvern-
er/controlling machine”, but by human beings, who, dependently of their value reference points,
may use the achievements of the second industrial revolution “both for the good of the mankind and
for its destruction”. “The hour is very late, and the choice of good and evil knocks at our door”, -
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this sentence crowns the Chapter X of the monograph [1]. N. Wiener saw in this choice the major
problem, the solution of which people try, as far as possible, to push “for later time”, “so long as we
can continue to pretend that all is right with the world, we plug up our ears against the sound of an-
cestral voices prophesying war”. At the same time he hoped that “the roots of good will are there”
despite the fact that “there are many dangers still ahead”.

However, the success of society cybernation was largely due not to the fact that “the world has
become kinder”, but to the instrumental performance: the widespread use of Informatics and Com-
puter science, often becoming an end in itself, came to the foreground. For example, a total compu-
terization of schools does not mean that pupils, who have mastered to work with computers and ob-
tained access to the Internet, have become more literate and well mannered. It should be recognized
that “the worship of the machine as a new brazen calf” yet happened despite the warning of
N. Wiener, and the man with his vital needs, spiritual requirements, aspirations for a safe existence
and creative development, virtually dropped out of sight of the cybernetic systems creators, who
were interested primarily in technical and economic performance of these systems, and only after
that comes the so-called “human factor”, emphasizing rather “disturbing” role of the man in the
processes of functioning of the developed systems [2].

Being translated from Greek as “art of helmsman”, the Cybernetics deals with “laying a
course”, i.e., finding the most effective ways to achieve the goal, but doesn't raise the question of
how this goal (and, consequently, the problem to be solved) is consistent with the moral, ethical, or
some other kinds of values. The very goal is out of discussion. The cybernetic “helmsman”, thus
getting the job, seeks, as far as possible, to optimally achieve the goal (let's say, by spending mini-
mum of resources), but doesn't think about humanitarianly and socially significant consequences of
the achievement thereof.

In other words, the Cybernetics, as well as classical science of management, using natural
science methodology of knowledge, which excludes from consideration the man with his interests
and value priorities, are “impersonal” value-neutral science (this refers to the social, general huma-
nitarian values presented by morality, ethics, etc., since classical sciences, as we know, have their
own specific value orientations associated with the search for objective truth). This means that it is
difficult, almost impossible, to expect that decision-making in public life, carried out at this basis,
will be focused on the prevention and settlement of social and humanitarian problems which are
topical for the mankind: military threats, economic crises, environmental issues, fight against pover-
ty etc. Attempts to formulate and solve such problems within narrow disciplinary (e.g. economic)
models, as the history of mankind demonstrates, give no tangible results.

Therefore, there is a need in the development of a new value-oriented science of management
processes in the society, which focuses on the man with his subjective perceptions of the world and
search for answers to questions about the meaning and purpose of human existence. The papers [2]
and [3] have proposed to call such a science as Evergetics (Greek's evergetics — benefactor), so the
subject of this paper is devoted to expound prefatory remarks and explanatory essay (Prolegomena)
thereto.

1 Methodological foundations of evergetics

The scientific revolution of the 17th century, marked by the birth of classical science, especially
Newtonian mechanics, formed an ideal objective-true knowledge acquired by a value-invariant sub-
ject, distanced from the object of research and studying it “from outside”. In the 18th century, in the
age of Enlightenment, the spread of mechanistic science led to its transformation into a mechanistic
view of the world, accompanied by a “triumphant march” of rationalism, signifying the faith in the
unlimited possibilities of the human mind. Social development became to be directly associated
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with scientific progress. The scientific view of world, established by the time, became the basis of
mass education, thus in the 19th century, science became to be considered as a productive force [4].

Impressive achievements of natural science became the reason that the methodology of the nat-
ural sciences began to be used in the construction of the social sciences. For example, C.H. Saint-
Simon and A. Comte considered sociology as “social physics”, focused on the search for objective
laws of society, similar to the laws of Newtonian mechanics [4]. In this case, the society becomes a
kind of a “quasi natural” object, devoid of any manifestations of subjectivity, where the manage-
ment processes acquire an objective character, just as the autopilot controls the flight of an aircraft
without human intervention. But this “objectivist” approach does not meet the definition of a socie-
ty that is a product of the mind and will of the people who compose it; Society cannot exist without
people. It should be noted that E. Husserl in his work “Crisis of European Sciences and Transcen-
dental Phenomenology” saw the root cause of the disease state of science just in the fact that the
objective science has lost the man from the focus of attention [5].

Since classical science cannot serve as a model for the construction of the science of manage-
ment processes in the society, i.e. Evergetics, it is necessary to apply to the postnonclassical scien-
tific rationality, obliged by its birth to the global scientific revolution of the last third of the 20th
century [6]. Unlike the natural sciences, the knowing subject is seen here not as distanced from the
object being studied, but as being inside it; respectively, a human action is not something external.
Postnonclassical type of rationality “takes into account the correlation of acquired knowledge about
the object not only with peculiarity of means and operations of activities, but also with value-target
structures”, and puts in the center of the research “unique, historically developing systems, which
include the man himself as a special component thereof” [6]. Therefore, the ideal of a value-neutral
research is transformed in the direction of inclusion of axiological (value) factors into the body of
explanatory provisions.

Thus, it emerges a concept, important for Evergetics, of a heterogeneous actor, i.e. the person
performing any activity-related functions, including cognitive ones, to transform the society, pos-
sessing intersubjective consciousness (corresponding to the fact of the existence of other actors),
proper interests and a subjective scale of value preferences [7]. Every such actor, in his daily life, is
able to perceive himself together with other actors to be in a problem situation. Under the problem
situation, we mean a situation where an unsatisfactory state of affairs is already realized, but it is
not yet clear what to do to change it [8]. These actors, being based on the Poincaré's conventional
concept of truth, which treats the truth as a result of an agreement, produce intersubjective know-
ledge, on the basis of which a collective decision on how to resolve the situation will be then made.
An ordered set of intersubjective knowledge is the basis of ad hoc theory of intersubjective man-
agement [7], addressed to a specific situation and developed by the actors themselves.

It should be emphasized one more feature of the methodology of Evergetics: if in classical
science of management, the object of research and management is pre-given to the subject, i.e. is
primary in relation to it, then, in Evergetics, everything begins from the man-actor, “constructing”
the object in his mind, i.e. a situation about which he begins to seek, first of all, answers to the ques-
tions “why?” and “what?” to do for settling it, and only then — “how?” to do it. Thus, the organiza-
tion (or rather, self-organization) of management processes begins by the formation of heterogene-
ous intersubjective community of actors, perceiving themselves to be in their common problem sit-
uation and willing to participate in its settlement, i.e. it is just in the Evergetics that a subject-
oriented approach to management is developing [9].
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2 Intersubjective communities of heterogeneous actors

Every man is constantly facing the need to solve some problems. Even in the condition where
he has seemingly got rid of all the problems, the man is still concerned about the need to preserve
this condition. The individual resolves a part of the problems on its own, but, to solve some of the
problems, usually the most difficult and time-consuming, he is forced to look for a partner. As a re-
sult, explorations and negotiations lead to form an intersubjective community of homogeneous ac-
tors, i.e. the people with subjective interests and values, but united by their awareness of belonging
to a common problem situation, which they want to settle jointly performing cognitive functions
and activities.

Intersubjective community is an aggregate of individuals who have, following [10], “a common
understanding, what, within this aggregate, belongs to the public life sphere, and what belongs to
the private one”. Community, with its “soft”, poorly formalized relationships between the people,
distinguishing only “mine” and “ours”, is being formed in their everyday life, but it is far to be a
system where the “elements” are fixed and the links between them are formalized. From this point
of view, the man exists simultaneously in the life-world and in the system world.

The concept of “life-world” introduced by E. Husserl is defined as an actuality where the man
has been living initially; it is his inalienable reality. The life-world has a subjective-relative nature,
wherein all the realities are attributed to the man, and this matter doesn't belong to the natural
science, but to the phenomenology [5]. E. Husserl explains that, for example, the historical life-
world of the Greeks is “not an objective world in our sense, but it is their notion of the world, i.e.
their own subjective meaningfulness of all the realities, having a value for them, for example, with
gods, demons, etc” [4]. In the A. Schiitz's Phenomenological Sociology, the notion of the “life-
world” is considered as an intersubjective everyday world, as a world of daily life [11].

In the system world, the actors are transformed in any depersonalized “elements” that are in a
fixed relationship to each other. In contrast to communicatively structured life-world, which is a
sphere of private and public life, the system world, including subsystems of economics and politics,
is formally organized [12]. Despite the fact that the modern societies, built on democratic prin-
ciples, assert the primacy of the life-world over the economic and authoritative subsystems, accord-
ing to J. Habermas, on the contrary, “a colonization of the life-world is happening: the imperatives
of autonomous subsystems, having thrown off ideological veils, conquer, like colonialists coming to
a primitive society, the life-world from outside and impose assimilation process to it” [12].

There is a widespread belief that “initially unorganized” life-world (everyday life) needs con-
stant ordering through the creation and practical application of a wide variety of control systems. If
some problem appears in people's lives, a management structure is consequently created, which
should deal with its settlement. By that time, the problem has already disappeared, but the structure
still remains. Moreover, a management structure is often created “for people” who “need” to have
jobs in “the power”. All this entails an increase in the size and reduce the effectiveness of the ad-
ministrative apparatus. Systems “colonize” the life-world.

And if speaking of classical management science, it deals with the management processes just
in the system world, where everything comes down to design, development, modernization and use
of systems [13]. From the middle of the last century until the present day, a systems approach is
considered as widely accepted methodological techniques that not only causes, but cannot cause any
doubts about the usefulness and high effectiveness of such application thereof. And this, of course,
is true, but as long as the system world doesn't lose connection with the life-world. If the system
world is closed on itself and develops in the interest of the systems themselves, it doesn't mean at all
that society and the people who make it up will be gainer.

For example, systems analysts can improve the system of railway traffic control in terms to
save certain resources, which will result in some “system effect” in interest of the railway adminis-
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tration. But it can cause significant inconvenience to passengers who have built their life-world
reckoning on the existing, non-upgraded scheme of passenger traffic.

In the system world, the “projections” of people act on functions, positions, powers and interac-
tion mechanisms, inherent to this or that system, as long as a living man from the life-world is
aware of his belonging to the system, sharing its “rules of the game”. The system is treated by him
through the “prism” of accepted theoretical provisions, methodical materials, instructions, used
tools, models and so on, which forms the basis for the formalization and modernization of manage-
ment processes, ultimately, to improve the efficiency of the system. All this corresponds to Weber's
doctrine of formal (instrumental) rationality, his depersonalized “ideal bureaucracy”. In other
words, the system world integrates with instrumental rationality (in contrast to communicatively
rational life-world which opposes against cognitive-instrumental narrowing of mind) [12].

In contrast to the classical management science, Evergetics deals with heterogeneous actors
forming intersubjective community in everyday life. Thus, each actor, as said above, is at the same
time an investigator and a person participating in decision-making, which means that a scientist
who studies management processes in the society and who is also an actor, “loses the privileged po-
sition of an absolute observer and acts only as a partaker in social life on an equal basis with oth-
ers”, therefore, a number of scientists (including J. Habermas and A. Giddens) “substantiate the idea
of re-examination of the social status of science and of the new concept of cognizing subject, to
return the language of science “home”, in everyday life” [4].

Also, the activist sociology [14] “presupposes a social activity of both professionals and ordi-
nary citizens involved in the transformation of social structures”, and consciousness of “the impor-
tance to own local and/or situational knowledge, of the need for vision problems “from below” in a
specific social and cultural context” And, according to the A. Giddens's sociological concept, every
member of society is always a “practicing social theorist” [15].

Evergetics, thus, proceeds from the thesis that knowledge of the problem situation in everyday
life is acquired and systematized by the actors themselves being aware to be “inside” of this situa-
tion and having organized themselves in the intersubjective community.

It should be noted that “the problems and topics of everyday life (daily life of people) are gen-
erally ignored and slighted as lying outside the scientific disciplinarity ... Meanings, shared “by eve-
rybody” in everyday situations, form the world of primary typified (anonymized) meanings, opera-
tion by which allows to combine the perspectives of figures (actors) acting as “ordinary sociolo-
gists” ... Beyond of (primary) world of everyday life, there are (secondary) fields of professiona-
lized “ultimate semantic spheres”, the values of which are accessible in full only for those figures
(actors) who are specialized in these spheres and are involved therein, but “opaque” for the “unini-
tiated” [16].

In other words, everyday life is considered as a primary “undifferentiated integrity”, and nar-
row, divided among themselves, professional spheres of activity - as a secondary one [17]. Accor-
dingly, heterogeneous actors originally “immerse” in a life problem situation, form intersubjective
community and seek to understand the meaning of the situation, acting as ordinary people with all
their subjective peculiarities, intellectual potentialities and ideas about values. However, these “eve-
ryday researchers” work out in common intersubjective knowledge about the current situation, on
the basis of which the decisions are made about what tasks need to be achieved for its settlement.
After that, the “world system” enters into work, where narrow professionals begin to operate, but
the same actors from the “world of everyday life” may act in this quality, too.
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3 Meaning of the problem situation

The man in the social life is always in some situations. As suggested by Jean-Paul Sartre, “the
situation - it is my position in the world, defined by relationships of usability and resistibility of
those realities that surround me ... The structure of the situation is composed of “my place”, “my
body”, “my past”, “my position relative to others” and “my fundamental attitude to the other” [5].
The situation is seen as a problem if I'm not satisfied by something in it and I have no methods and
no means to change it. Then, first of all, it is necessary to constitute the meaning of the problem sit-
uation (“to constitute” means an intentional, i.e. directed at an object, meaning-forming activity
[11]). The representative of the phenomenological trend in philosophy of the 20th century, Maurice
Merleau-Ponty recognized “creation of meaning as a fundamental feature of the Being and of the
human existence” [4].

Perception of meaning of the situation by each heterogeneous actor happens in its own way, at
the level of individual consciousness. However, one person cannot constitute the whole variety of
meanings of the situation, so this person receives from others what lacks in his own experience.
Meaning-generating activity of people has an impact on the whole intersubjective community in
which the man exists, and, as a result, a common meaning-bearing space appears. Participants of the
situation, thus, endow meanings to the objects of the situation, giving them the status of values, ra-
ther than considering them as physical objects.

A city is given in [18] as an example of an intersubjective meaning space. Urban environment
depends on meaning-setting acts of people who live in it. And this environment bears primarily a
cultural, rather than physical, character: urban objects — buildings, streets, monuments — have value
status, the people give them meanings. Value status of these objects occurs at the intersection of
perceptions by different people. City exists as a city, i.e. as a kind of internal, meaningful space,
only for its inhabitants. A man from another town will perceive it as a simple set of physical ob-
jects.

In other words, the man distinguishes the object itself (the “thing”) and the notion of it (the
concept of the “thing” as a part of knowledge), but the “thing” and the “notion” are as if “trans-
fused” into each other in the same content of consciousness: that's why, for example, Moon and no-
tion of the Moon cannot be strictly separated from each other [5]. Such a consideration of the physi-
cal world and the consciousness of an individual as interrelated parts of a single is a characteristic
feature of the phenomenology of E. Husserl [19], which is based on the proposition that “every
originally given contemplation is a true source of cognition” [4].

Phenomenology proceeds from the principle of premise-free cognition, according to which the
cognizing subject must be protected from any outside introduced assumptions. However, according
to E. Husserl, “intellectual tradition of European mentality, a habit to look at the world through the
glasses of theories, leads to the fact that this transformation of sensual into numerical remains unno-
ticed ... The science puts the world in the “dress of ideas”, in the so-called “dress of objective
truths”. And we take for a true being what is created by “dress of ideas”, products of method - for a
living reality” [5]. The above said applies equally to the management science processes in the socie-
ty where, up to now, there is a domination of the principles of classical rationality, mechanically
transferred from the natural sciences. The subject here is distancing itself from the object, holding
the position of a detached observer; the subject, for getting “an objectively true” knowledge, ex-
plores the object through the “prism” of one or another theory, builds mathematical models, after
having experimented therewith, makes decisions on control impacts on the object.

Evergetics opposes a phenomenological approach to such a single-minded focus and a de-
formed vision of the object-situation by the “torn out” subject [20]: a man-actor, not burdened by
various limitations and assumptions, i.e. “from scratch, from tabula rasa”, considers the situation
from “inside” as an integrity and constitutes its meaning in view of meaning-forming activities of
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other actors also perceiving themselves in this situation and having formed an intersubjective com-
munity. Then, the notion itself of “meaning” must be considered in relation to the actor, who is the
subject of activity. The meaning becomes a value and characteristics of usefulness of the object for
a person, and the meaning is acquired in relation to specific life situations, which is estimated as
indefinite due to multiple competing options.

Such an approach was developed by V. Frankl [21], who considered the human desire to find
the meaning as an innate motivational tendency inherent in all the people and being the main engine
of behavior and personality development. He wrote that the perception of the meaning is “the
awareness of opportunities in the background of reality, or, more simply, the awareness of what can
be done with respect to this situation”. A. Léngle specified [22]: “That opportunity, which we dis-
tinguish by its value and significance as the best in the circumstances, which bears in itself the full-
ness of vital existence, is just the meaning of the current moment... The meaning - it is always a rea-
listic path, appropriate to the circumstances ... The meaning in the existential sense is a function of
two variables: both each time changing conditions, i.e. opportunities of absolutely determined cir-
cumstances, - and properties, abilities, talents of the man who finds himself to be in those circums-
tances... What is significant for us is meaningful... What we do not care is meaningless”.

For example, a problem situation may consist in the fact that a man needs to get to the other
side of the river. The situation gives him three options: wait for the arrival of the ferry, walk a few
kilometers on foot to the bridge and then cross the river on it, and finally, swim the river across. If
the man is not very well, and he has the time to wait, then it would make sense to use the ferry. In
the case where time is limited, and he cannot cross the river on his own, it would make sense for the
man to overcome walking the distance to the bridge and then to use it for crossing the river to the
other side. For a good swimmer, it is a direct sense to swim across the river.

The situation will be essentially complicated, if we assume that there are several persons in this
problem situation, and all of them are bound by a restriction: they have to overcome the river to-
gether, using a single, common to them all, method of crossing. Then, for them, it can make sense
only one of the three options offered by the situation, despite the fact that, initially, each participant
of river crossing has seen his own subjective sense in this situation. In order to reach such an
agreement, they must undertake complex multilateral negotiations using mutual persuasion, and to
find a consensus, having overcome irrationality which is so inherent to the people with its primacy
of feelings over reason. Therefore, mutual understanding within a human community assumes its
“rationalization” through creating by the members of this community an “integration platform of
knowledge” shared by everybody, upon which they could, within a reasonable time, i.e. in the rate
of situation development, make concerted decisions concerning the method to settle the current
problem situation. In the Evergetics, the theory of intersubjective management performs the role of
such a platform [7].

4 Theory of intersubjective management

Classical scientific theories accumulate objectively true knowledge acquired by scientists who
research object as outside observers; everything being “subjectively colored” is not included in the
theory. An approach to the study of management processes in society, implemented in this article
on the principles of postnonclassical scientific rationality, leads to the need to review traditional
ideas about the notion of “theory”, which will require to use the concept of conventional truth of
A. Poincaré, which treats the truth as a result of agreement [4].

Heterogeneous actors, identifying themselves in a problem situation, communicate with each
other, united by the desire to make a decision acceptable to everybody concerning the way to settle
the situation. Each of them is based on the subjective knowledge which is for him significant and
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“true” (relatively true). However, intersubjective consciousness enables them to jointly develop in-
tersubjective knowledge, i.e. the knowledge that, being applied to this situation, is recognized as
true by a limited number of actors as a result of their agreement. Intersubjective knowledge, being
conventionally true, includes the results of the actors' agreements, on the basis of what principles,
rules and regulations, the decisions about how to manage the situation will be made. These ar-
rangements can be achieved by actors within the framework of the following types of intersubjec-
tivity proposed in [23].

Semantic intersubjectivity implies clarity and common consent in regard to the notions and opi-
nions constructed therefrom, i.e. they are understood equally by everybody and may therefore be
used in the same manner.

Empirical intersubjectivity implies that the statements, based on empirical evidence, are taken
as rationally justified. At that, the facts should be clearly understood, they must be acceptable and
recognized by someone, i.e. the opinions, well-founded by facts and observations, are recognized to
be necessary.

Logical intersubjectivity considers as rationally justified such statements, which are the result
of logical inference. At that, intelligibility, clarity and overall acceptability are also assumed.

Operational intersubjectivity proceeds from the reproducibility of action and reasoning samples.
It is assumed that a certain sequence of actions, always clear and acceptable without fail, is based
on this sample. Individual elements of this technology and their sequence, constituting this sample,
are clearly understood without alternative by everybody and, in principle, can be reproduced in the
same form.

Normative intersubjectivity assumes a common acceptance of norms, rules of behavior and
evaluation. If an activity is governed by norms, it is also considered as a rational basis. Although the
norm is simultaneously a guide to action, and, in an operational sense, doesn't differ often from this
last, but still the word “norm” is usually associated with certain value preferences.

In the conventionally true intersubjective knowledge, shared by all the actors who are aware of
themselves in their common situation, thus, mutual understanding of heterogeneous actors is laid,
since it is assumed that, as a result of negotiations, they must reach agreements on all the positions
of five types of intersubjectivity. The whole body of knowledge, which, incidentally, may be
represented by ontologies, may be considered as a “core” ad hoc of the theory of intersubjective
management [7].

According to the theory of intersubjective management, the actors, should first make coordi-
nated decisions on what tasks they need to put and achieve for settling the situation, i.e., to answer
the eternal questions of “why?” and “what” to do. Due to different value preferences, they may
have, because of it, differences and even conflicts. For the sake of being able to reach a consensus
under these conditions, the heterogeneous actors should be in solidarity. Besides, solidarity, in the
philosophy of R. Rorty, is the turn of mind (opposed to the traditional objectivity) to unite various
points of view not on the platform of identity, but in the context of their differences. These differ-
ences, according to R. Rorty, provoke no world outlook conflicts, but create conditions for a free
choice. No one among the positions united on the foundation of solidarity pretends to the status to
be sole, and that distinguishes principally this approach from the classical rationality, based on the
idea of possibility and accessibility of only one sole right decision. R. Rorty denies the need in a
semantic centre, supposing that the social hope is called to be supported not by “objectivity” but by
“solidarity” [24].

Thus, the theory of intersubjective management, created ad hoc by heterogeneous solidary ac-
tors, being in a problem situation, includes intersubjective knowledge acquired by the actors and
related specifically to the situation in everyday life, as well as the consequences resulting from mul-
tilateral negotiations of the actors, where the tasks (together with criteria and restrictions) which
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must be achieved for settling the situation, are stated. In other words, the theory of intersubjective
control is created in the world of everyday-life. This fact is extremely important, because in human
society, the problems to be solved in the systems world should be “scooped” from the life-world,
from the everyday-life.

5 Holonic systems

In order to solve the problems, the actors must mobilize available resources and get associated
in systems, in which (in contrast to intersubjective communities) the composition of the elements is
already defined and the relationship between them is regulated. Organization of systems may take
place in different ways. Causal (cause-effect) organizing principle, used in bureaucratic systems,
implies that the output result (effect) of a functional element is an input (cause) for the other. Such
causal representations are successfully used in the construction of models of technical systems (ma-
chines, mechanisms, technological processes, automatic control systems, etc.), but are practically
unacceptable in the processes to govern the society. To say more precisely, it is possible, but only in
the case when a man performs a function ascribed rigidly to him, being reduced to a machine to
convert the “input” to the “output”. It may be an implementation of any instructions or a mechanical
operation, achievement of a task under a given algorithm and input data, etc. In other words, the
man is represented here as a “cog” in the bureaucratic machine. Therefore, the Evergetics, which
consider the man as an integrity which is capable to perform cognitive activity-related functions and
to interact with other integrities, must use the principle of “part-whole” as a basic principle of the
systems composition [7].

“Building blocks” of such systems is a holon (from the Greek “holos” - the whole, entire - with
the suffix “on”, indicating a part, a particle) - a notion introduced by Arthur Koestler [25]. Holon is
defined as a whole being a part of another whole, which includes components for processing, trans-
porting and storing physical objects (substance, energy) and information. In holonic system, a holon
is considered as an autonomous self-governing integrity, able to combine (integrate) with other ho-
lons in the constituent holons and, conversely, to decay (disintegrate). In contrast to the causal or-
ganization in which one element affects the other, holonic organization involves interaction be-
tween the elements. As an example, let us adduce holonic organization of a federal state.

Individuals (“atomic” holons) are combined in “family”” holons, which form another integrity —
“settlement”. Settlements are organized in “municipality” holons, composing, in turn, “subject of
the federation”. Finally, the subjects of the federation form a “state” holon. Each of these holons is
sufficiently autonomous and is not a structural subdivision of a “superior body” holon. Neverthe-
less, they are able to agree on any joint activities and investment of resources in a common cause, if
it seems meaningful to all holons (eg, construction of roads passing through the village, through the
municipality and through the subject of the federation).

Holonic system is not rigidly fixed as a set of “forever given” elements and instructively de-
scribed relationship between them, but is “cultivated” - let's emphasize this — “from bottom to top”,
on the basis of lowerarchy [26], when the “lower” elements are the source of resources and power
for the “higher”, in the contrast to a hierarchical organization “from top to bottom”, based on dic-
tates of the supreme power. For example, suppose that there are three holons, each of which in-
cludes an actor and tools for his activity. One specializes in the repair of electrical equipment, other
- in plumbing, and the third - in household appliances. Working independently, they have found that
they spend a lot of time searching for orders. The idea occurs to associate them in a constituent ho-
lon, and a new actor, hired on the mentioned below terms, should undertake administrative issues
and search for orders.
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His salary will depend on how much money will bring in a “common pot” the electrician, the
plumber and the repair mechanic, and they, in turn, agree to fulfill with high quality all the orders
that their new “boss” will bring, to whom they have given commanding authority and financial re-
sources. If he will work badly and, accordingly, number of orders will be not enough; his employers
may make collectively a decision to dismiss him. In this example, where the intellectual resources
of the actors are used in the management process, a “holonic structure” and “lowerarchy” are in
function.

Bureaucratic organization is built on the causal principles and hierarchy. Here, everything be-
gins not from the man, but from the structure, where a “function” and instructions for its implemen-
tation are prepared for each man, and a “boss” on the top of the hierarchy is endowed “from the
top” with all the resources and powers. He hires “depersonalized” functionaries for his staff, passes
them, on his discretion, some of these resources and powers, sets benchmarks for their activities and
requires execution. Such a manager is under the control of his superiors only, who, by virtue of
“corporate solidarity”, will try to support him even when things in the organization will go really
bad.

Value- and subject-oriented Evergetics, of course, should have in its arsenal the methods and
means to build holonic systems, which open the opportunity to use intellectual and volitional re-
sources of the people in the management processes in society. And if the Weber's “ideal bureaucra-
cy” postulated disregard of personal qualities, the Evergetics, on the contrary, highlights the
worldview issues. Would the decision-making be aimed “to the good” could the intensity of con-
frontation in the society be reduced, would the slogan “the end justifies the means” be cultivated no
longer, etc. - the answers to these and other similar questions shall be defined precisely by what a
man thinks, what are his value priorities, whether he is able to be flexible in discussing some con-
troversial provisions in the “dialogue of cultures”. In the Evergetics, the opportunity and the need
for worldview discussions, where interests and standpoints of the homogeneous actors are conflict-
ing, lie at the very initial stage, when the actors begin to produce intersubjective knowledge and
discuss alternative options to find the way out of the problem situation in which they perceive them-
selves.

6 The man of culture

The “Economic Man” who appeared on the stage of history in the 18th century, may be called
the first actor, acting for personal economic interests, but who, through the “invisible hand” of the
market is involved in the welfare of all the nation. The concept of economic man, homo economi-
cus, as is known, was developed by Adam Smith as the concept of an ideal type of the rational eco-
nomic actor. While working for himself, the actor is simultaneously working for society. Such a
mechanism of personal and public interests coordination will be called later by Kant “automaton”
that provides “pathologically forced consent” in society by putting the task of humanizing it, turn-
ing it into a “moral”. He will consider the movement in this direction as the main objective of the
whole history of the mankind, which will always strive to approach it, but not having a chance to
fully achieve it [26].

Karl Polanyi was the first, who aimed “to create theoretical basis for an ideal social order where
the man is the core value” [27]. Polanyi proceeded from the fact that people interact with each other
on the grounds of three principles: gift exchange (reciprocity), centralized redistribution and market.
So, if market relationships involve mutual calculation of benefits and costs, the gifts exchange is
performed without warranty of cost recovery in the future (we can only talk about expectations for
any possible response actions). Nevertheless, as Polanyi believed, the market system, for its satis-
factory operation, requires compliance with cultural (non-market) factors - honesty, industry, re-

144 n2(16)/2015, v.5, Ontology of Designing



B.A. Bummux

sponsibility, trust of partners, etc. The very same market system destroys these signs of culture, in-
herited from its previous socio-economic structures, contributing to instability of society. Therefore,
K. Polanyi saw the ability to provide humane existence of mankind in the “cultural revolution, al-
lowing to subordinate the economy to the human community” [27].

At the present time, the culture is considered as a “system of historically developing over-
biological programs of human vital functions (activities, behavior and communication), providing
reproduction and change of social life in all its major manifestations” [4]. In such a broad under-
standing, the culture includes morals, manners and customs, oral and writing language, science,
technology, art, economy, statement of education, religion, socio-political organization of the socie-
ty, etc. [28]. The culture not only preserves and transmits social experience, passing it from genera-
tion to generation, but also “generates new programs of activity, behavior and communication
which, being realized in appropriate types and forms of human activity, generate actual variations in
the life of society” [4].

The man, being a creature of culture, is, at the same time, its creator. He becomes a personality
only through assimilation of social experience transmitted in the culture, but the man is able to in-
vent new concepts and products of culture, which may match social needs. In this case, they are in-
cluded into the culture and begin to program the activity of other people. An individual experience
turns into a social one, so, new conditions and the phenomena appear in the culture, fixing this ex-
perience [24]. Therefore, a man who not only adheres to cultural norms, accepted in the society,
(what “the cultured man” makes), but also is involved in the creation of new concepts and products
of culture, may be called "the man of culture".

The man of culture is a key figure in the developing society which is situated “beyond socialism
and capitalism” [26]. After all, more dynamic is a society; more value acquires the level of cultural
creativity, addressed to the future [24]. In such society, each man of culture should aspire to aug-
ment personal cultural heritage made by him (and not to a simple personal enrichment) and, as con-
sequence, to increase cultural potential of the society as a whole (and not only “the wealth of na-
tions”) with the help of “an invisible hand of culture”.

The last thesis, essentially, is a modified classic formula of Adam Smith, which works in the
modern world, too, “where the result and purpose of economic life are flows of goods and services,
consumed by all”, although in the “Wealth of Nations”, he "turned to his epoch, expounding, in this
work, the doctrine, which should help in governing the Empire” [29]. If we look far enough ahead,
we can see an increasing role of culture (in a broad sense) in society, which is manifested, in partic-
ular, in the forms of innovative activity in practically all spheres of human life. This means that the
survival society is being gradually transformed into a developing society, and the “Economic Man”
- into the “Man of Culture” [2].

Conclusion

The main feature of the Evergetics as a value- and subject-oriented science is the inclusion of
heterogeneous actors in the management processes, who perceive themselves to be in a common
problem situation which is considered as a primary nonpartitionable integrity. Actors, having their
own subjective views of the world and value priorities, develop intersubjective knowledge of the
situation on the basis of which, using the debate and mutual persuasion, make joint coordinated de-
cisions about what tasks need to be achieved for settling the situation, thus answering the question
“why?” and “what?” to do. Classical value-invariant management science doesn't put such ques-
tions, but it brings into focus the search of answers to the question “how?” to better achieve the task
that someone has put. Therefore, the Evergetics proceeds from the fact that at this early stage, “the
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birth of ideas” regarding alternative ways out of this situation lays the success of the cause, since a
high price shall be paid for the idea “launched” in a wrong direction.

Methods and tools of the Evergetics, created by scientists and experts, should be appropriately
focused on the effective use of intellectual and volitional resources of the people - actors, ensuring
the achievement of mutual understanding among them and consensus. We are not talking about the
identity of outlook and like-mindedness, but about the solidarity of heterogeneous actors, based on
the concept of conventional truth of A. Poincaré and achieving consent within the five types of in-
tersubjectivity of K. Hiibner. Thus, the professionals create the methodology of Evergetics, and the
actors use the developed methods and tools to acquire intersubjective knowledge and to control the
situation, playing the role of “applied social theorists”.

Appearance of the man, with his complex of social and humanitarian problems, in the spotlight
of Evergetics renders interdisciplinary this science, since social, economic, psychological, pedagog-
ical and many other issues are brought to the forefront. However, the problem of transformation of
the “Economic Man” in the “Man of Culture” should be recognized strategically important.
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AHHOTauumnA

W3znaratorcs npenBapUTeNbHbIE 3aMEUaHtsl U pa3bsiCHSONIEe BBeeHNE (TIPOJIETOMEHBI) K 3BEPreTHKE — [IEHHOCTHO- U
CyOBEKTHO—OPHEHTHPOBAHHON HayKe O IIpolieccax yrpaBlieHHs B oOrmiectBe. PesepBbl MoBbIIIeHUS 3QPEKTUBHOCTH
yIpaBJIEHUs dBEPreTHKa HIIET He B MOJCPHHU3AIMN «00€3TMIEHHO» OI0pOKPaTHYECKOH MAIIMHEL, 8 B CAMUX JIIOJX, B
KaX/IOM 4eJIOBEKe, B HCIIOJIb30BaHUU €0 MHTEIUIEKTYaJIbHBIX U BOJNEBBIX pecypcoB. UeloBek paccMaTpuBaeTcs B HeEl
HE KaK «BMHTHUK» LIEHHOCTHO—MHBapUaHTHOTO YIPAaBICHYECKOTO MEXaHH3Ma, a KaK JHYHOCTh (aKTOp), HaJelEHHas
CO3HaHMEM, ACHCTBYIOLIAs PalliOHAJIBHO U BBIMOJIHSIONIAs O3HABATEILHO—ICATEILHOCTHBIE (PYHKIIMK BMeCTe C ApY-
THMH JIIOABMH 110 YPETYINPOBAHUIO IPOOIEMHBIX CUTYallNi, BOSHUKAIONINX B MOBCETHEBHON KHU3HU. DT HEOIXHOPOA-
HBIE aKTOPBI, UMEIOIINE CBOM CYOBEKTHMBHBIE B3IJISAbI HA MUP M [IEHHOCTHBIE IPHOPUTETHI, ONUPAsCh HA KOHILEIIINIO
KOHBEHIIMOHAJIbHOHM ncThHBI A. [lyaHkape, TpakTYIOIIyl0 HCTHHY KaK pe3yJabTaT COIJIAIICHHUS, BRIPA0ATBIBAIOT MHTEP-
CyOBEKTHBBIC 3HAHMS, HA OCHOBE KOTOPBIX MPUHUMAIOT COBMECTHBIC PEIICHHUS O TOM, KaKHe 3a1a4i Hy KHO PelIaTh JUIs
yperyaupoBaHus cUTyaruu. [IocTiKEeHHEe cMBICIIa CUTYaIluN y Ka)KI0TO HEOJAHOPOIHOTO aKTOPa MPONUCXOJUT Ha YPOB-
HE NHIUBHIYAIFHOTO co3HaHMA. OJHAKO OJMH YEJIOBEK HE B COCTOSHIN KOHCTUTYHPOBATh BCE MHOT0OOpas3ye CMBICIOB
CUTYyallH, IOATOMY OH BOCIIPHHUMAET OT JIPYTUX TO, YEro He J0CTaéT B ero cOOCTBEHHOM onbITe. CMBICIONOPOKAAI0-
mast IesTeNIbHOCTD JII0JIeH OKa3bIBACT BIMSHHUE Ha BCE MHTEPCYOBEKTUBHOE COOOILIECTBO, B PE3YJIbTATE Uero o0pasyeT-
csi ofliee CMBICIOBOE MPOCTPAaHCTBO. B 3BepreTrnke UCIONb3yeTCs XOJOHWYECKHH MOAXoJ (M0 MPUHLHUILY «4acTb—
11eJI0e») K TIOCTPOCHHUIO CUCTEM B OTJIMYKE OT TPAJUIMOHHOTO Kay3aJbHOTo (10 MPUHIUITY «IpUYHHA-CIEeICTBHE»). B

OHTOJIOTHSI MPOEKTUPOBAHUS, TOM 5, %2(16)/2015 147



Ilponezomenwi k 36epeemuxe

CTaThbeC HO[[‘{épKI/IBaCTCH CTpaTeru4eCcKasi 3Ha4YuMOCTb HpO6J’IeMLI TpaHC(l)OpMaI_[I/II/I (OKOHOMHYCCKOTI'O YCJIIOBCKA» B «4€-
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CBepeHunsa o6 aBTope

Bummux Bnaoumup Anopeesuu, 1940r. poxnenus. OxoHunmn KyHObImeBckuid
HHIyCTpUANIbHBIA MHCTUTYT (HbiHe CaMapCKUil TOCyIapCTBEHHbBIN TEXHUYECKUH YHUBEPCUTET)
B 19621, nr.H. (1976), npodeccop (1976). Hayunwiii coBerHux HWHctuTyra mnpobiem
yIpaBJeHUsl CIOXHBIME cucremMamMu PAH, 3aBexyromuit kadenpoil WH)XeHEpHM 3HaHUM
[10BOKCKOTO TOCYapCTBEHHOTO YHHBEPCUTETa TEJIEKOMMYHHUKAaUWi M WH()OpMATUKH, YIIeH
Hayunoro coBera Poccuiickoil akageMMu HayK IO TEOPHU YIPABISIEMBIX IIPOLECCOB H
aBTOMAaTH3alnd. B criricke HaydHBIX TpyZoB Oojee 280 paboT (B ToM ducie 5 MOHOTpadwmii) o
npoodieMaM yIpaBiIeHHs 1 MOJIESITHPOBAHUS B CIIOKHBIX CHCTEMaX.

Vladimir Andreevich Vittikh (b. 1940) graduated from Kuybyshev Industrial Institute (at
present Samara State Technical University) in 1962, D.Sc.Eng. (1976), professor (1976). Scien-
tific counselor of the Institute for the Control of Complex Systems of RAS, Head of the know-
ledge engineering department at Povolzhskiy State University of Telecommunication and Informatics, member of the
scientific council on the theory of the controlled processes and the automation of the RAS. He is the author (co-author)
of more than 280 publications (among them 5 monographs) deals with the complex systems, control, management and
modeling problems.
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Abstract

E-Learning and Knowledge Management environments are increasingly becoming highly interactive and
content-rich. They encapsulate social, cognitive, and technological aspects. Concept maps are effective
means to generate and organize multiple grounded knowledge for sharing content and trigger behavior
along learning and development processes. Since the basic concept map structure and procedure can
easily be explained, the various stakeholders engaged in learning processes and knowledge management
activities can benefit from these capabilities. Concept maps allow encoding not only relevant information
but also elaborating different perspectives on information elements. In this way, meaningful content and
features for interaction can effectively be conveyed. We demonstrate the non-intrusive and non-disruptive
use of concept maps for user- and usage-centered design of learning environments. The approach spans
from articulating educational designs and tagging didactic content to purposeful navigation and traceable
design spaces. We use metadata to encode educational intention for learning support. They also allow
using content elements in different educational contexts. Their handling can be aligned with existing fea-
tures of learning support systems including social media. By understanding such application development
as a learning process itself, concept mapping enforces systemic understanding and thus, accelerates
further developments in context-sensitive design, as our findings from the field reveal.

Key words: ontology engineering, concept map, eLearning, knowledge generation, knowledge represen-
tation, topic map, knowledge sharing, progressive education, self-directed learning, user-centered design,
design space, distributed systems.

Introduction

Michael Feldstein, in his recent reflection on MOOC (massive open online course)
developments, rephrases the still valid quest for goal setting in technology-supported education and
learning [1]. With respect to the effectiveness of pedagogical models, one of the commonly agreed
cornerstones of e-learning developments, he argues for different design thinking, quoting George
Siemens: “The connectivist view that learning is a network creation process significantly impacts
how we design and develop learning within corporations and educational institutions. When the act
of learning is seen as a function under the control of the learner, designers need to shift the focus to
fostering the ideal ecology to permit learning to occur. By recognizing learning as a messy, nebul-
ous, informal, chaotic process, we need to rethink how we design our instruction. Instruction is cur-
rently largely housed in courses and other artificial constructs of information organization and pres-
entation. Leaving this theory behind and moving toward a networked model requires that we place
less emphasis on our tasks of presenting information, and more emphasis on building the learner's
ability to navigate the information (i.e. connectivism)” [2].

Such “educational goals ... are framed in direct contrast to the traditional methods and goals of
schooling” [1, p.4]. They need to take into account cultural factors beyond cognition and technolo-
gy, and are likely to affect the role understanding of teachers and learners, such as induced by Ri-
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chard D. Garrison’s (unifying) transactional perspective: “While knowledge is a social artefact, in
an educational context, it is the individual learner who must grasp its meaning or offer an improved
understanding. The purposeful process of facilitating an outcome that is both socially and
personally worthwhile goes to the heart of the teaching and learning transaction. This transaction is
common to all educational experiences, including e-learning.

Thus, an educational experience has a dual purpose. The first is to construct meaning
(reconstruction of experience) from a personal perspective. The second is to refine and confirm this
understanding collaboratively within a community of learners. At first glance, this dual purpose
would seem to reflect, respectively, the distinct perspectives of the teacher and student. However,
closer consideration of the transaction reveals the inseparability of the teaching and learning roles
and the importance of viewing the educational process as a unified transaction. We are simply
viewing the same process from two different perspectives. These two perspectives raise
fundamental questions concerning issues of responsibility for learning and control of the process.”
[3, p. 62].

In e-learning designs reflection of educators and increased learner control has been part of
shifting from teacher-controlled to self-directed learning processes (cf. [4]). Since it affects
educational settings, didactic elements increasingly gets questioned by principles of mathetics (cf.
[5,6]). When educators share the responsibility of the learning process with learners the preparation
of the environment becomes essential for self-managed learning (cf. [7]). It is for e-learning of
particular importance to get learners interested in being exposed to various learning modes (termed
polyvalent by Leclercq [8]) exploiting a variety of methods and resources on provided content ele-
ments [9]. As such, e-learning designs require not only transparent acquiring and representing how
content is prepared for learning, but also revising interaction facilities and information structures,
e.g., recognizing the social character of transfer processes (cf. [10]).

Concept maps [11] are widely used as effective and valid means to elicit, represent, and share
knowledge [12]. Albeit being traditionally utilized in educational settings [13-16], they have been
introduced to organizational learning (cf. [17]), as they allow:
= making “thinking visible” in a socially accepted way [18]:
= embodying cognitive and social learning experience (cf. [19-20]).

Their fundamental structure and handling is kept simple and can easily be conveyed to different
stakeholders. As such, they qualify for engaging the various stakeholders in learning processes and
knowledge management activities, including experts (cf. [21]). The ease of use while ensuring a
high degree of expressiveness due to their diagrammatic nature lays ground for user-/usage-centered
design. The various stakeholders, in particular curriculum designers, educational content providers,
authors, tutors, facilitators, and learners, need to interact within and across their peer group when
aiming to put to practice the interactionist and connectivist stance addressed above. A coherent use
of concept maps should bring e-learning developments closer to achieve Dewey’s objective that
finally, there can be no difference between educator and learner understanding, in particular, in
democratic educational institutions [22].

In the course of learning and interaction the complex cognitive and social fabric develops
dynamically, requiring stakeholders one hand to stay tuned to their role and its adjunct
perspective(s), e.g., educators being domain expert and knowledge transfer designers, while on the
other hand meeting contextual objectives at the same time, e.g., formal (institutional) qualification
requirements and sense-making skill development for individual learners. To that respect, concept
maps allow not only encoding different types of relevant information but also elaborating different
perspectives on information elements [23]. By exchanging perspectives (cf. [24]) they allow
stakeholders reflection [25], concerning the meaning of conveyed content and features for
interaction in the case of e-learning developments (cf. [26]).

150 n2(16)/2015, v.5, Ontology of Designing



Ch. Stary, M. Neubauer, St. Oppl, G. Weichhart

The successful use of concept maps as tools for orientation, e.g., navigation in e-learning
systems [27] in addition to content organization recommends their use when increasingly focusing
on learner-centered designs besides presenting information (in the sense of [2]). Since concept maps
allow for both, non-intrusive and non-disruptive user- and usage-centered design of learning
environments should become possible.
Finally, the more self-organized the process of (re-)constructing knowledge can be organized
the better problem-solving capabilities can be developed by learners [28]. Although from these
empirical findings it can be concluded that integrating concept mapping into e-learning
environments helps learners acquiring knowledge in a more effective way, a recent study reveals “it
remains an open issue to find a suitable way of integrating concept maps into the learning process
without introducing too much extra cognitive load” [28, p.77]. The connectivist view on learn-
ing [2] together with intertwining roles according to the interactionist approach as proposed by
Garrison [3] could help to minimize cognitive load along learning processes.
Consequently, we propose to start using concept maps for eliciting mental models of educators
(instructors, content providers etc.), including their domain and didactic understanding for a certain
education task (cf. [29]), e.g., in terms of subject-specific learning paths. Subsequently, we offer
learners to use representations of such kind as a means of orientation for navigation and individual
learning path development (as part of content individualization). Implementing this concept should
increase problem-solving capacity without burdening learning with existing domain and educational
structures.
We introduce informed learning design along the following structure:
(1) Articulation support for intentional education (section 1)
(i1) Semantic navigation (section 2)
(i11)) User-/Usage-centered design spaces (section 3)
Articulating educational design and using it for navigation lay ground for structuring design
spaces (iii), as they link features of learning environments to domain structures and didactic models.
They contain all required information for contextual design due to their systemic representation,
enabled by concept maps. All conceptual findings have been tested in the field allowing to present
concrete data and to instantiate methodological or technological concepts in each section. All
sample cases refer to learner-centered didactics and/or the same application domain, namely
Business Process Management (BPM). Both have been selected mainly for the following reasons:
=  The authors are familiar to them, due to their personal background, research and development
activities (cf. [7, 30, 31]);

= BPM is applied in practice across disciplines, in particular economics, organization, and infor-
mation and communication technology (cf. [32])

= (Coherent design in higher education, as, e.g. proposed by Kinchin [33] requires re-thinking
learning in terms of processes — Business Process Management captures these essentials from
an organizational and technology perspective.

We conclude the paper summarizing our objectives and achievements, in particular referring to
contextualize concept mapping along the various phases of coherent e-learning development. We
also refer to future work aligning intelligent content with social media management.

1 Articulation Support of Intentional Education

In this section concept mapping for eliciting educator knowledge is discussed. Being part of
various acquisition approaches when designing learning environments concept mapping allows
identifying several categories of relevant knowledge (cf. [34,35]):
=  Domain structures;
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= Didactic patterns, including envisioned learning paths;
= Context of learning processes, such as situations of use.

Knowledge articulation is primarily a (meta-)cognitive effort to reflect on inputs to actions,
e.g., educational resources, and causal links between actions and outcomes, e.g., triggering learning
activities through engaging resources (cf. [36] referring to explicit articulation work). Concept
maps, in particular when scaffolding (meta-)cognitive processes as hierarchy, cluster, or chain
(cf. [37]), codify knowledge— a necessary precondition to enable others accessing und using exter-
nalized or generated knowledge [38]. Such documentations serve well as focal point for further
processing, e.g., curriculum design [39], however, requiring to justify elicited knowledge (cf. [40]).

In the following, we structure the variety of opportunities to apply concept mapping when edu-
cational knowledge is generated. Although each application follows the basic idea, namely identify-
ing and documenting concepts or nodes in their mutual context provided a topic or question
[11, 14], the setting can be designed differently for effective utilization. We start with the open for-
mat given a certain topic, such as the design of a course (section 1.1). Such a scenario fits well for
educators starting to reflect on their experiences and skills from a perspective of their choice, e.g.,
domain, institutional or didactic perspective (cf. [29]). It also meets the objective when ‘an empty
sheet’ approach is required to open up for novel ideas. As [41] revealed generative concept maps
could outperform prefabricated ones.

We proceed with elicitation procedures via structured interviews that turned out to set the stage
for designing e-learning application in a comprehensive while focused way (section 1.2). It fits well
to concept mapping, as concept maps facilitate analyzing existing learning resources, such as text-
books, in a structured way. Explicit content structures, finally, allow designing learning support sys-
tems including the didactic arrangement of content and its context, such as social interaction fea-
tures (section 1.3).

1.1 “Open” or Non-directed Elicitation and Reflection

This type of concept mapping starts
with an objective, the participants need to
agree upon. It may concern either an indi-
vidual topic or a group task. Typically, the
trigger to elicit and document educational
knowledge and resources for educational
design is the (re-)development of a course,
or the occurrence of an educational chal-
lenge. The involved stakeholders start con-
structing a concept map by identifying nodes
(concepts, meaningful items) and relation-
ships on a virtual or paper surface, articulat-
ing their experiential knowledge. A variety
of media for interaction can be provided, in
particular paper, GUI-based applications,

Figure 1- Tabletop concept mapping such as the Cmap tools [11, 42], and tabletop
approaches, such as Comprehand [43, 44] —
see Figure 1.

Interactive table-top mapping in that context targets at tangible information spaces. Correspon-
dingly, concepts/nodes as physical representations can be put on a tabletop surface, and linked by
pushing two nodes against each other. Nodes and links may be provided with text that is then dis-
played on the table top. 3D-elements also allow 3D-nodes to be opened, in order to put in other ar-
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tefacts. Such artefacts may either be other maps, links to digital resources, e.g., web sites, or re-
sources (files). Figure 2 shows the set of tabletop elements and the toolset for:

= Selecting elements (node or link) of a tabletop map going to be manipulated;

=  Marking a link as directed relationship, e.g., indicating a procedure (chain);

= Removing a link or text label of a node or link (eraser tool);

=  Storing the current state of the map as a snapshot in a repository for later use (snapshot tool);

= Step back in time showing previous snapshots (history tool).

Typically the semantics of a representation evolves in the course of identifying/putting nodes on
the tabletop and creating links. As more than one person may be part of a mapping session, essential
nodes and relations can be shared and stored as meaningful information for groups, including the
generation of variants with respect to a certain issue (cf. [45]). Typical variants of course designs
are subject-specific lectures for different curricula, e.g., computer science and business information
systems, and thus educators with different intentions and learners with heterogeneous backgrounds.

Artefact
Structure Elaboration Elements Marker

Selection
and

Arrow Marker Snapshot - Tool History Tool
Eraser

Tool Set

Figure 2 - Elements and Tools for Tabletop Concept Mapping

Due to the codes on the bottom of each 3D element, each element can be used according to a
certain category of information (meaning), e.g., red elements represent text books, blue ones com-
ments of learners. It is depending on the conventions evolving during knowledge generation wheth-
er the 3D-elements belong to certain categories of information (cf. [46]). Typically the semantics of
a representation evolves in the course of identifying/putting nodes on the tabletop and creating
links. As more than one person might be part of a mapping session, essential nodes and relations
may be shared and stored as meaningful information for groups, including the generation of variants
with respect to a certain issue (cf. [45]). Typical variants of course designs are subject-specific lec-
tures for different curricula, e.g., computer science and information systems, and thus learners with
different backgrounds.

The example given in Figure 3 stems from the preparation phase of the International Summer
School on Subject-Driven Role-Guided Externalization of Organizational Models (Erasmus Inten-
sive Programme sponsored by the Lifelong Learning Programme of the European Commission —
www.surgeom.eu). The figure shows some educational design principles for an introductory lecture
on Business Process Management (BPM). Since the summer school is intended for students from
different European countries and curricula (economics, organizational studies, computer science,
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business computing, information systems), the crucial task is to align their understanding with re-
spect to major concepts of the field, and their nature.

The tabletop map reveals on the left side a chain (sequence) of two learning steps involving dif-
ferent learner groups. In a first step Learner Group 1 (upper left part of the figure) receives a bundle
of information on BPM, composed of modeling foundations and the language standard on the Busi-
ness Process Modeling Notation (BPMN) 2.0 (upper right part). Learner Group 1 is asked to anno-
tate the BPM life cycle that can be found in “Modeling foundations” with examples according to
their own experiences and background (cf. [47]). These annotations together with the other re-
sources are passed on to Learner Group 2 to accomplish a practical BPM modeling task, namely
Process Analysis for a service industry. The container function of the tabletop system (Map Artefact
in Figure 2) has been used to put the map denoted by the rectangle into the red tabletop element (by
using the Artefact Marker for a Snaphot) shown at the lower part (Input to Group 2 — Practical As-
signment).

In contrast to paper-based con-

Learner Group 1 cept mapping the process of map-
ping may be recorded according to

Q Q - - the needs of the users. Hence, the
B BPMN 2.0 process of elaborating a structure

may be traced and variants may be

4 - developed starting from any record-

I — ed state. 11? the presented system,

Foundstio due to the import into a GUI-based

U editor each map/snaphot may be
<= .
Map -
— processed further and be manipu
Apetct - lated. For the tabletop system an
he C 1 fi
oxtinput export to the Cmap tool format
am ([42], cmap.ihmc.us) has been im-
Q comments plemented, in order to allow
Input to Group 2 . . .
Practical Assignment U processing the maps with a widely
used GUI tool set. For procedural
chains, such as shown on the left
Figure 3 - Utilizing the benefits of tabletop concept mapping side in Figure 3 an export has been
for articulating educational design — sample representations developed to a business process
suite in the course of the European
IANES project (www.ianes.eu).

Learner Group 2
passing

1.2 Setting up Didactic Requirements

Benefits for education design can be created from reflecting and exploring didactic approaches
using concept mapping. In this section, we exemplify such an endeavor for progressive education, a
learner-centered approach oriented towards self-organization and constructivism (cf. [7, 31, 48-50]).
Such comparative analyses for educational design follow a 4-step procedure:

1) Specifying the universe of discourse, such as identifying didactic approaches relevant for pro-
gressive education;

2) Detailing each constituent, collecting and structuring according to the information available,
e.g., procedures, assumptions, empirical findings;

3) Cross-checking according to capabilities, e.g., degree of self-organization, effort of preparation;

4) Consolidating for further action, in particular requirements for e-learning.
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Figure 4 exemplifies step 1 for progressive education, naming all analyzed educationists, and
thus, scoping the universe of analysis. Color codes are introduced facilitating traceability when
cross-checking findings.

Célestin Freinet

i _'___'___.___.__
is a

Helen Parkhurst
=
John Dewey

Maria M i
(erin wogerscren)

Figure 4 - Approaches to progressive education [50]

John Dewey
curriculum should
reflect the development
> of humans in society

identifies N

therefore
[ experiential education \

education and learning }

are social and [democrat'rc education]

implements interactive processes

S,
£ Problem-Based \ \ impllies
learning through Learning
o] school are a form
Schooisiare d of community life
means for social

reconstruction

Figure 5 - John Dewey’s approach [51]

In step 2 each approach is detailed according to the source of information, in the sample case
documented findings. John Dewey [51] (Figure 5) puts emphasis on educating children using
democratic principles, and educating them to acquire experimental, self-organized learning
capabilities allowing them to contribute actively to societal developments. Helen Parkhurst [52]
(Figure 6) appreciated Montessori and Dewey. She developed the role of the teacher further, namely
towards guiding learners rather than controlling them. The developed pedagogy is centered on two
instruments, which allow the provision of guidance and progress monitoring. Assignments provide
scaffolds instead of details how to solve a task. The progress of the students along these scaffolds is
monitored using process graphs. Learning incorporates group work and cooperation.

In step 3 cross-check according to educational tasks are performed. Hereby, parts of the above
concept maps on the individual pedagogical approaches are put into a single map, thus, providing
an aggregated view on progressive education. In order to be able to identify the source of
information of each concepts and link, they are coloured differently, as indicated in Figure 7.
Concepts that are represented by a rectangular shape represent the core concept of the particular
map.

The following map shows learning principles facilitating learner-centered capacity building.
The analyzed approaches require learners to take care about the freedom to select or develop their
individual problem solving capability in a self-responsible manner. The requested actively
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exploring of problems promote analytical thinking, creativity, practical abilities, and social
capabilities for problem solving, since learning should also take place in groups.

Helen Parkhurst

o
~-

Dalton Plan
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NS
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\ .

\
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{

tivit Struktures guiding
handle freedom Cieauvty ‘% Self—orggmsed
L Learning
co-operation,
interaction of group life

Provide Transparency
about the learning process
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"

Figure 6 - Helen Parkhurst’s approach [52]
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Finally, in step 5 requirements for educational design in e-learning environments may be
derived from the map in Figure 7. The concept map in Figure 8 conceptualizes a learning
environment providing learning facilities according to the above mentioned principles, by showing
enablers to achieve major objectives of progressive education.

prepared
il . structured in - —( vear )
environment \_\——"'- \R‘
4 basic educational forms - .
R
school are a form 7

lis-al
of community life / \m
means for social T
\
avoids

s &=
ol —. D =
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Feedback Graphs fo

Struktures guiding

Self—org_anised /
(seiect and describe example] Learning
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\ 4
[show a general, abstract truth]
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studios, ateliers, wwkshopsj
/ /
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perfromance review teacher prepare learn situations
and feedback
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Figure 8 - Progressive learning environment requirements [50]

1.3 Developing e-Learning Baselines (Course and Content Models)

Although [53] could not demonstrate essential benefits for generating knowledge incorporating
concept maps into interviewing, their work laid ground to structure narratives according to con-
cepts, and thus apply concept mapping in the context of collecting educators’ experiences for fur-
ther engineering (cf. [54]). The presented content engineering process has been developed and
evaluated in the projects ELIE (E-Learning in Engineering) [55] and mobiLearn [56]. It has been
enriched with concept mapping, not only facilitating note taking through providing a structure
according to the interview, but rather encoding domain structures that can be annotated with
additional information. Of particular interest are domain-specific refinements and educational meta-
data.

The approach comprises five main steps: preparation, preliminary document analysis,
structured interview, extended document analysis and mapping of didactics, and finally, the actual
content authoring and delivery to an e-Learning system (Figure 9). The core process steps aim to
identify domain-didactic items based on relevant learning items and interview findings from domain
experts, and to specify didactically enriched learning content.
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Figure 9 - Process map for e-learning content engineering according to [55]

In the course of the preparation phase, resources for content development have to be identified,
mainly by educators who are also domain experts. A content outline map, including building blocks
of a course, such as learning goals, target learner group, basic structure, depth and granularity of
content is specified (cf. [57]. According to that structure, resources can be structured and analyzed.
A set of resources forming an educational baseline serves as input for the didactic enrichment
(tagging) process. Figure 10 shows an outline map (step 1).

It contains relevant topics for Business Process Management for beginners in Business
Information Systems at the university level. As such, it reveals a stepwise from theory-to-practice
introduction. A possible starting point are fundamentals in modelling and models (upper left corner)
before either introducing theoretical models of organizations (upper right) or business process
modelling (center). Business process execution is grounded on understanding modelling
organizations in terms of processes.
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Figure 10 - Content outline map for business process management

Figure 11 shows the annotated map (step 2). The elementary structure displayed in Figure 10
allows annotating:

= Refinements of the fundamental structure, such as detailing business process execution in terms

of performance engineering and workflow management (lower left part of Figure 11);
Essential aspects, such as “structure” and “behavior” for understanding “business process or-
ganization”;

The assignment of elementary didactic tags along refinements, such as “case study”, “defini-

9 ¢

tion”, “explanation”;
Information on didactic orientation according to objectives of a course, such as assigning
theory- or practice-laden didactic terms to topics, e.g., “tool” to “business process processing”.
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Figure 11 - Annotated structure map
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In the course of the preliminary document analysis, source content chunks and documents are
scanned to identify the level of granularity, content for orientation and navigation, and elementary
didactic elements. The level of granularity of resources can be quite different: presentation slides,
textbook elements, animations, apps. In the concept map annotations are used to identify relevant
content items. Depending on the intended use of the content different levels of detail may be useful.
Finally, elementary didactic elements, such as definition, example, case study, can already be
identified. A concept map structuring all sources of relevant input also contains the rationale why
this element should be included, relationships between the documents, and meta data, such as
codality of information (video, text etc.). Hence, the final map contains all relevant associations
(links) including navigation and navigational guidance. It forms the guide for the structured
interview to validate the findings so far.

The structured interview with the educators concerns the following issues [55], supported by a
structured mind map (see Figure 12) to condense all provided inputs:

Organizational Context. Organizational issues include content profiles, learner profiles and the

organizational learning environment:

= pumber of educators and learners;

= current didactic quality of resources, including meta-data of different kinds;

= structure and procedure of educating and facilitating learning;

= criteria most important for facilitating learning processes, ranging from quality and adaptability
of content to learner satisfaction and innovation;

= target group(s) in terms of background, motivation, literacy, learning style, professional

orientation (technical, business, a.t.1.);
= guiding principles of learning processes: to make new knowledge accessible; to practise and

deepen linking knowledge; to link existing knowledge; to embed knowledge in a global context;
= type of education in terms of learning (self-directed/instructor-driven, project/assignment-driven

etc.) processes.

Individual Positioning. This section should clarify the individual approach of educators with respect
to support learning processes:

= time spent with learners (either face-to-face or in virtual settings);

= fundamental individual didactic principles and preferences, e.g., less is more;

= potential of (re-)designing learning resources.

Learner/Learning Support. It comprises:
= activities of educator along
= preparation phase, e.g., selection of content elements, establishment of specialized didactics,
learner consultancy;
= implementation of the course, e.g., classroom teaching, feedback sessions, quality checks;
= assessment;
= evaluation;
= improvement of learning resources, didactic approach, and tools (based on evaluation
results);
= didactically motivated content elements utilized for learning (codification such as text, pictures,
multimedia, drawings; content types such as examples, cases, definitions, directions; interactive
elements);
= structure of learning resources: linear/sequencing, linked/hyper medial, hierarchical, hybrid;
= completeness of learning resources with respect to didactic design;
= organization of learning support, including feedback to learners;
= grading and examination.
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Communication. Social interaction and skills of the interviewed educator refer to:
= frequency of contact with other stakeholders (educators, learners etc.);
= particularities of interaction, such as hot potatoes, organizational issues, tools, taking lead.

Technical support. It addresses:

= categories of ICT-tools, such as content management, social media;

= technical interface issues when linking of two or more tools is required for learning support;
= meta-cognitive (learning-to-learn) support tools;

= Jearner profiling, identity management, and integrity/security issues.

Organizational
context

Technical Individual
Support positioning

Knowledge
transfer

Communication

Figure 12 - Structure map for interviewing and result presentation

The structured interview should clarify individual, organisational and technical aspects of the
learning support process. In the core part of the interview, didactically motivated elements such as
didactic content types, interactive elements etc. are identified by the interview partner.

In the next phase, the didactic elements and structures are mapped to the (XML-)content
structure. In case content has been already tagged, as some text books are generated according to
metadata or didactic ontologies (cf. [58-61], w3l.de) these data can also be generated automatically
(cf. [62]) or semi-automatically (cf. [63-64]).

Since the early days of e-learning the need for encoding didactic quality into content has been
demanded (cf. [65-66]). Content elements should not only contain, but also visualize meta-data,
such as definition, for orientation and selection. Figure 13 shows such an approach (cf. [55-56]).
Learning units are part of modules courses are composed of. They contain content blocks with vari-
ous domain- and education-relevant tags assigned to content elements. These elements can be text,
graphics, video, or audio information.

Table 1 shows part of a typical didactically enriched structure developed for a course on Busi-
ness Process and Communication Modeling at the University of Linz, Department of Business In-
formation Systems. The course is given as an introduction to BPM to students in the Business In-
formation Systems curriculum in the first year of the corresponding Bachelor degree program.
Modules and Learning Units can also be shared with other course (cf. [67]), either in Computer
Science or Business Information Systems, such as Communications Engineering. In those cases the
assignment of metadata (Block types in Figure 13) needs to be reconsidered (cf. [68]), as, €.g., some
Definition in Computer Science may need to be re-categorized as Explanation in Business Informa-
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tion Systems due to its explanatory character when focusing on application of computer science
theories and concepts.
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Metadata
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Figure 13 - Educational metadata structure

Table 1 - Example of tagging a BPM content structure

Module Learning Unit Block Didactic Tag
Process Development of Process Business Process Re- Background
Engineering | Organizations Engineering Information
Design Case Study
Performance Engineering Explanation
Implementation Example
Workflow Management Ontology Explanation
Process Simulation Objectives Content

Tagging follows the structure of the content outline map shown Figure 10, leading to the fol-

lowing modules (see also Figure 14 - navigation area on the left side of the screenshot):

Introduction, providing the relevance of the field,

Models and modeling, giving some background on abstraction and representation;
Organizations and processes, introducing the nature of business processes and their history in
Organization Science;

Process modeling, detailing functional, object- und subject-oriented approaches to business
process modeling, with practical guidelines on how to construct models in the respective para-
digm;

Process engineering, providing fundamentals of performance engineering, architecture designs,
and workflow management, in order to implement business process models by ICT systems.
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In Table 1 one of the modules, “Process Engineering”, is detailed with respect to some of its
learning units (Development of business organizations, Workflow Management, Process Simula-
tion), and its content elements (blocks), and their tags for the first learning unit.

In addition to tags distinguishing various levels of detail has turned out to be useful for useful
for targeted content delivery. Using several LODs (Level Of Details) content developers can struc-
ture learning resources on three different levels of granularity. A common instantiation of that
concept is to provide slides for classroom presentation on LODI, text book elements for reading
and self-studies on LOD2, and additional information or further resources (links, files, videos, and
the like) for exam preparation and in-depth studies on LOD3.

For learners tags are visualized when content elements are displayed. The content area in the
center of the screen (see Figure 14) corresponds to the work space of stakeholders. Navigation is
provided initially as tree view on the left side of the screen. It supports nesting of content elements,
in order to facilitate structured access to content elements, such as displayed for Process
Engineering on the left bottom of the screen in Figure 14.

Explicit tags also allow filtering according to learning styles, e.g., selection of all examples of
a learning unit, in case a learner is more practically oriented when acquiring knowledge. Given the
proper functionality (see third entry from left “Filter” in the toolbar beyond the navigation space),
the LSS (Learning Support System) displays only those parts in the navigation and content area that
contains the selected tags. Hence, both, domain structures, and didactic expertise contribute to
semantic richness of the provided BPM content.

In Figure 14 on the left side of the screen a tree view for navigating the nested content is
shown, whereas in the center the selected content is displayed, in this case “Development of process
organizations” being part of the module “Process Engineering”). The tags are “background
information” (Hintergrundinformation) and “practical guideline” (see marked areas on the right side
of the screen) concerning some text to motivate developing process-based organizations, and a
practical guideline on the development of process organizations revealing BPM phases that should
be followed in the course of development.
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Figure 14 - Tagged BPM content — “background information” and “practical guideline” on the development
of process-based organizations
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The latter case reveals the intention of tagging, expressing the context how the content is ad-
dressed and could be used. For learners that should find orientation how to set up BPM projects,
and participate in BPM lifecycle activities the tag “practical guideline” indicates this educational
intention. In case learners are more focusing on becoming acquainted with frameworks, e.g., when
comparing lifecycles from various BPM approaches, they could be supported effectively using a tag
like “operational frame of reference” or “value chain”.

2 Semantic Navigation

Navigation makes up most of the user’s experience (cf. [69]). Consequently, navigation
features should facilitate the access to domain- or user-relevant information including content and
its manipulation features. When using those features users should build up and maintain a coherent
mental representation of the traversed environment, the so-called cognitive map (cf. [70]). Such a
representation serves as a baseline for learners and facilitators when interacting with a learning sup-
port system (cf. [71]). However, for content-rich applications there is no consensus on
(re)presenting content and manipulation features in a user-centered way [72-73].

The learner support presented so far (see previous section) featured the dynamic selection of
meta-data, such as “explanation” which allows learners navigating through content and experience
it individually. Its design is led by domain concepts which can be created by mining techniques
mapping from documents [74], however could be utilized for adapting to learner needs, e.g., plan-
ning individual learning paths [61]. Tseng et al. [62] constructed concept maps for achieving adap-
tive learning. Hereby they automatically created predefined concept map of course descriptions [75]
that could be adapted to individualize learning paths. They can help educators and learners to locate
and assign learning resources according to recognized learning goals. However, intentional ele-
ments need to be visualized and accessible interactively (cf. [76]).

In the following we review the concept map based tool developed by [77] that allows encoding
of intentional information dynamically, such as learning objectives, domain and didactic meta-data.
Using the LSS shown in Figure 14 they had found that the deep hierarchy levels had been time-
consuming for learners with respect to navigation, and thus, were hindering learning processes.
They developed an associative navigation design, enriched with educational and domain-specific
metadata. It allows individual exploration of content, and is displayed as concept map. Learners
select learning their paths according to the prepared links and may navigate beyond hierarchies (as
encoded in the tree view), and across domains or courses.

Figure 15 depicts a concept map for the learning unit on “Enterprise Architecting” being part of
“Process Engineering”. Educational metadata (motivation, definition, etc. - see also Figure 16)
semantically describe links to information resources. Hence, the associative navigation provides
learners additional structural navigation information that shapes their learning paths.

Individualization support considering the associative navigation is similar to the hierarchic
approach presented in section 1. It is enabled through features like annotating a concept map and its
elements, editing such as adding individual concepts, and filtering links to information resources
according to didactic content types, content codality, or user profiles and preferences. Compared to
the hierarchic approach, the concept map approach also enables annotation referring to concepts,
relations, and links to resources.
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Figure 15 - Didactically enriched concept map navigation

In order to support both approaches, a polymorph representation scheme has been developed

based on the ISO standard of Topic Maps (cf. [77]). For the implementation of the dual navigation
approach the differently organized information structures have been recognized applying an
intertwined view concept. The following view types match the different approaches: Learning
content (structure) view, linking and individualizing view, domain context, and access context:

Learning content (structure) view. This view contains didactically enriched learning content
typically authored by educators. It serves to present the basic structure of learning resources
and communication features. Regarding the given navigation designs, this view includes parts
of the hierarchic navigation design. To support authoring of learning resources in this view, di-
dactic topic map templates are useful (cf. [78]). Such templates aim to ensure consistent author-
ing and finally consistent navigation. Furthermore, didactic topic map templates allow the con-
sideration of different didactic attempts and singularities of knowledge.

Linking and individualizing view. The aim of this view is to allow users embedding arbitrary
content in their individual learning process or in collaborative learning processes, and thus sup-
porting knowledge transfer. Within this view (individual) semantic relationships between arbi-
trary content elements are represented, e.g., relationships between learning content and com-
munication items, learning content and domain concepts, relationships between learning con-
tent/domain concepts and additional information in the web. Nevertheless, content elements
(such as block, communication item, domain concept) provide the focus and serve as anchor to
represent associated information. Further aspects of individualization such as annotations, me-
ta-data or comments are also represented within this view. Thus, linking and individualizing
views allow recording the knowledge construction process of learners (cf. [79]). Moreover,
through allowing relationships between arbitrary content elements new navigation paths can be
offered in contrast to hierarchy-driven navigation paths. Since linking and individualizing
views record the knowledge construction process of learners, for learning in teams sharing and
merging facilities for views are necessary to support collaboration among learners. Topic Maps
provide an integrative concept to that respect. For efficient migration Published Subject Iden-
tifiers (PSI) are recommended (cf. [80]).

Domain context view. Within this view concept of a given knowledge domain and respective
associations are represented. Additionally, this view includes domain-overlapping relation-
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ships. Besides concepts and associations, relationships between concepts and information re-
sources are depicted within the domain context. Information resources can either be arbitrary
content elements of the learning resources or other information resources, such as external web
pages. In order to allow individualizing the description of a given domain, individual views can
also be represented upon domain contexts.

Linking and individualizing view

Learning material and
content structure view

Resources

Figure 16 - Relationships between main views

» The access context view supports adapting navigation and presentation of content according to
different user preferences, devices or learning situations. It allows adaptive navigation expe-
rience for learners, e.g., by retrieving content in different levels of detail (e.g., bullet points —
LODI1, text — LOD2, additional information — LOD3) and different codalities (e.g., text, audio,
video).

The integration of the above mentioned views provides a holistic perspective on learning
content embedded in individual, didactic, communication, and domain context. Considering
navigation in such a multifaceted environment, content elements provide a focal point of learning
processes. Content elements represent anchors for switching between different views (e.g., domain
context, learning resources and content structure view) or for combining different views.

Finally, reconsidering Topic Maps for the representation of the given views, it is necessary to
distinguish the representation of structure (topics+associations) and the representation of content
(occurrences). Structure focuses on navigation and supports retrieval of content, while occurrences
represent the link to information resources (content). Different statement types support filtering of
navigation paths (cf. association types) as well as content types (cf. occurrence types). For instance,
occurrence types allow representing various codalities (e.g., audio, video) for a topic, and hereby
selecting content according to the desired codality. Annotating learning content (using hierarchic
navigation) with a concrete domain concept allows switching between hierarchic navigation and
concept map-based navigation (see Figure 17). Besides switching between different navigation
designs, the topic map representation approach allows:
= flexible embodiment of didactic information into the navigation design;

* domain-specific adaptation and navigation;

= re-using of content elements in different contexts (e.g., traditional tree view, concept map);

= filtering content according to didactic type, codality and granularity;

= filtering navigation paths (associations) within the concept map navigation;
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= individualizing of learning resources (e.g., linking blocks or concepts with communication
items in order to represent context-sensitive discussions).
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Figure 17 - Linking hierarchical and associative navigation design

Such an implementation enables a highly flexible learning support system, as it can be adapted
to user preferences and navigation styles promoting individual learning experiences. Learners who
have been using the associative navigation design mentioned that it helped them to get an overview
regarding the content of the lecture and to identify relationships between content elements.
However, they indicated to have used the concept map in addition to the provided text book for the
lecture and not as primary source when learning. The content types displayed in the associative
navigation have been experienced to support learner navigation. The depicted relationships between
concepts as part of associative navigation have been intelligible to most of the learners.

In this way the empirical findings confirmed some expected benefits, and affirmed that both
navigation designs are used by learners complementary [77]. While associative navigation design
seems to be used by learners primarily to get an overview of a domain and to recapture associations
between the domain-specific concepts and content, hierarchic (tree) navigation seems to be
preferred by “top-down learners”, working with content primarily in a linear way.

3 User-/Usage-oriented Design Spaces

From the findings in the previous section, in particular for semantically enriched navigation de-
sign various design dimensions to provide meaning of learning content have become evident — see
also Figure 18:
= Subject-inherent and domain-independent elements. They can be found in most of the educa-

tional subjects, as they constitute disciplines. Among these elements are origin, concept, para-
digm. In BPM typical origins are organizational development or software engineering, concepts
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are modelling elements to represent business processes, and paradigms are communication-
orientation and functional specification.

= Subject-inherent and domain-dependent elements. These elements are typical for certain do-
mains, and allow differentiating domains, such as software project management and BPM. In

BPM typical instances for domain-dependent elements are business process models, analysis

methods, life cycle. They concern fundamental elements to understand the field.
= Learning-inherent elements that are domain- and situation-dependent. This category refers to

elements directly influencing the style of presentation, location, and reception of resources as
well as learner behaviour (cf. [81]). For instance, in progressive education self-regulated learn-
ing, exploration, and informed problem solving are of eminent importance. The domain-
dependence is given by looking whether the domain, such as BPM, allows such an approach.
The same holds for the situation, as the format of lectures influence learner behavior. A course
providing project assignments is likely to allow self-organized problem solving in contrast to
focused method training.

When it comes to implementing didactic settings the underlying services are of importance (cf.
[82-84]). More particular, a variety of tools support e-learning today and are part of respective envi-
ronments. Besides traditional content management Web 2.0 technologies, such as blogs, wikis, chat
rooms, video streaming, a.t.l. are widely used [84]. Few of them aim to create an integrated learning
support system [85-86]. Hence a mapping from didactic requirements (sees section 1.2) to services
allows for traceability of the development process. Hereby a middle design layer (see Figure 19) as
a focal point in terms of feature bundles turned out to be useful.

Learning-Inherent Elements
(domain- & situation-dependent),
e.g., Business Information Systems:
 exploration

¢ (co-)construction

Subject-inherent Elements Il
(domain-dependent), e.g., Informatics:

. e Definition

¢ deepening e Code

s ... * Programming Guidelines
A ¢ Message

Subject-Inherent Elements |
(domain-indenpendent)

¢ Paradigm

* Method

e History

* Trends

v

Figure 18 - Categories of design elements

Once the underlying education scheme is considered to be a starting point for learning design
(cf. [87]) features need to be derived from pedagogic elements in terms of technological
functionality in the course of development. Concept maps also help to structure and guide this
process. In Figure 19 the top layer consisting of domain and didactic structures is related to feature
bundles located in the middle layer that allows identifying classes of systems for implementation
and refining them in terms of their specific features or services (cf. www.archimate.org).

Figure 20 exemplifies the principle of this design mechanism based on input presented in the
previous sections. For the sake of intelligibility the link structure of the map is only sketched
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between the top and the middle layer. The middle layer exemplifies typical “design cornerstones”,
such as a feature bundle for content management, integration social media into content
management, and supportive transfer structures. Each set of features is detailed in terms of tools or
tool sets in the bottom layer.

3 Domain map )
B Didactic map
g*. Organizational map
2 Context map Yy,
g (* Feature Set map, referring to b
_%; g * Resources
g @ + Social Media
S \___* Orientation & Planning Facilities i
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% g * Content Management Systems
g8 * Communication Tools
: g. / \___* Navigation Instruments J

Figure 19 - A layered approach to a user-/usage-centered learning design space
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For instance, following the progressive education approach, the Dalton Plan as introduced by
Parkhurst [88] has been implemented [31,49]. The Dalton Plan primarily uses assignments and
feedback graphs in conjunction with bulletin boards and conferences. An implementation in a learn-
ing support system requires a prepared environment as shown in the right top of the figure
(extracted from Figure 8 — requirements). From the middle design space layer Content &
Communication and Transfer Structures are addressed in line with recent findings with respect to
effective e-learning processes [4].

According to the concept mapping guidelines, each element of the upper layer (encoding the
didactic and domain concepts) can be related to one or more elements of the upper and middle
layer. For the Dalton Plan implementation a link needs to set between ‘teachers plan with students’
(upper layer) and “transfer structures”, as the Dalton plan is based on a work plan structuring
learning steps.

Using the Dalton Plan editor (systems and specific feature layer in the design map of Figure 20)
the different parts of Dalton Plan assignments and their relationships can be specified. Assignments
organize learning processes by detailing problems and providing descriptions, namely in terms of
documentation (Written Work) and cognitive activities (Memory Work) involving individual and
group tasks.

The Dalton Plan facility enables deadlines and providing feedback to learner achievements (see
Figure 21 and 22). Feedback graphs allow transparent progress reports. Meetings and so-called
conferences are also part of the Dalton Plan. They can be scheduled on a regular basis or announced
on the bulletin board. Figure 21 shows the assignment editor for specifying work plans, and
feedback graphs (Figure 22) implemented using a web 2.0 technology stack (cf. [89]) in the
Learning Support System already presented above. Each learner can be (re)presented by a feedback
graph once working on a specific assignment. For each assignment all currently involved learners
can be displayed according to their state of affairs, both in terms of self- and educator assessment.

In general, the introduced design space approach for user-/usage-centered learning designs
bridges the gap between educational requirements and technical system features by a middle layer
that serves top-down and bottom-up specifications:
=  Educational inputs can be refined to requirements, either in terms of domain, didactic or situa-

tional structures (top layer);

* For each of these maps from the top layer one or more points of reference in terms of bundles
(of features) in the middle layer can be defined, e.g., content management for didactic elements
being part of learning units;

=  Systems utilized for implementation can be refined in terms of their features (bottom layer)

= FEach feature can be assigned to a system which can be assigned to a class of systems (bottom
layer);

» Each set of features (middle layer) is implemented through (a set of) systems (bottom layer),
and vice versa, each class of systems, system or feature can be assigned to a bundle of features
on the middle layer.

Finally, all neighboring relationships for design and implementation, such as using the Dalton
Plan editor together with existing Social Media, may be specified on the top and bottom layer. The
middle layer elements should only be linked to upper and lower layer elements, for the sake of co-
herent assignments of bundles (of features) to systems or system features (bottom layer). Thus, the
middle layer may not be considered a separate topic map.
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Conclusions

The development of learning support systems seems to be an open puzzle, both in terms of
concepts and instruments when putting concepts to practice. This contribution can be seen as a trial
to use concept maps as representational glue to stabilize parts of an evolving puzzle, once its parts
have been identified and need to be aligned, starting with educational intentions, and proceeding
with preparing a supportive learning environment based on meaningful content and learning process
specifications.

When intertwining emotional, social, cognitive, and technological issues means of orientation
and documentation become essential, not only for those who are carrier of these processes, but
rather for those who initiate and facilitate these processes, namely educators, content providers, and
developers. Concept mapping is easy to learn and concept maps are easy to use when (re-
)presenting information in a context-sensitive way. They can be used to generate and organize
knowledge for sharing (e-)learning expertise in a straightforward way.

We started out with articulation work on educator knowledge and education-relevant mappings
for learner-centered design. The design spaces we could open up allow proceeding with content
production and navigation design based on intentional and meaningful design elements. Meta-data
are key to implementing design maps with Web 2.0 technologies which can be captured in a layered
design space according to generic feature classes.

Educational metadata stemming from domain didactics can be effectively used for content and
navigation structuring. Concept map-based navigation design complementary to nested tree
structures can be created using topic maps and support learners along individualized learning
processes. Hence, the primacy of didactic design together with dynamic adaptation forms the base
for user- and usage-centered interaction.

Future developments will focus on deepening the understanding of dual design and navigation
representations when starting with articulating educational knowledge. We are working on aligned
tool support to couple the reflection of designs and their effectiveness in learning processes to tools
adapting to the represented knowledge structures. As such, e-learning and knowledge management
environments could become a living design memory in the sense of dynamically informed end-user
computing involving learner and educators according to Dewey’s intention. Such an approach does
not only allow dynamic and personalized adaptation of content, navigation and learning support
structures, but keeps track of previous designs including their effects when being in use. Hence,
learning cycles for e-learning could be coupled directly with the actual learning processes they aim
to support.

However, the underlying technologies, such as intelligent content management and social me-
dia, need to become part of an integrated system, in order to provide seamless stakeholder support.
Considering today’s learner communities, students very likely want to use those social media they
are perfectly acquainted with and thus, use them as integral part of their daily routine, such as face-
book (facebook.com). These tools need to be interoperable with learning support systems, since rep-
licating functionality might not lead to the intended effect of non-disturbing learning support.
Hence, future research will also focus on interoperable technical systems that are utilized imple-
menting the content structure and feature chains specified in the design space.
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AHHOTauumA

OnexTpoHHOE 00yUeHHE W YIpaBIeHHE 3HAHUAMH CTAHOBSTCS BCE Oojiee MHTEPAKTUBHBIMUA M OOTaTBIMH KOHTEHTOM.
OHH BKIIIOYAIOT CONMABHBIA, KOTHUTUBHBIN M TEXHOJIOTHYECKHH acteKThl. KoHmenTyanpHbIe KapThl — 3¢ (EKTUBHBIH
croco0 co3aHMsI W OpTaHU3AIMH 3HAHUH 1T 0OMeHa KOHTEHTOM W MHHIMAINH MOBEJCHHS B IpoIecce O0ydeHUs U
pa3BuTHA. B cminy TOro, 94to CTpyKTypa KOHIENTYaJIbHBIX KapT MPOCTa M MPOUEAYPHl AOCTYIHBI JJISI MOHUMAaHHSA,
3aMHTEPECOBAHHBIE JIMIIA MOTYT MOJy4yaTh BBITOJy OT ONHCATEIbHBIX BO3MOXKHOCTEH KOHLENTYalbHBIX KapT. OHH
MO3BOJISIFOT MPEJCTABIATh HE TOJIBKO PEJICBAHTHYIO WH()OPMALUIO, HO TaKXKE PACKPBIBATH PAa3IMYHBIC B3TIIAIBI HA
aneMeHThl WH(popMaruu. Takum 00pa3oM, BO3MOXHA Iepeada 3HAYMMOTO KOHTEHTa M XapaKTEPUCTHK s
B3auUMOJIEHCTBUS. MBI IeMOHCTpUPYEM HEHWHBAa3UBHOE MPUMEHEHUE KOHUENTYalIbHBIX KapT K MPOCKTUPOBAHUIO Cpel
00yueHMs, OpPUCHTHPOBAHHBIX HA TMOJIb30BaTeNs. [loAX0J OXBAaTBHIBACT BOIMPOCHL OT (OPMHUPOBAHUS OOJIMKA
00pa30BaTeNIbHBIX MPOCKTOB M PAa3METKU JAUJAKTHYSCKOTO KOHTEHTA [0 [CJICHAIPABICHHOW HAaBUTallMd U
OTCJICKUBACMBIX IIPOCKTHBIX IPOCTPAHCTB. MBI HCIONB3yeM MeTaJaHHBIE I KOJMPOBAHUS O0pa30BaTEIbHBIX
yCTpeMJICHHH TpU Toanepxke oOydeHus. Mx oOpaboTka MOXET OBITh COBMEMICHA C CYHICCTBYIOIIUMH (DYHKIHSIMA
CHCTEM TOJICPKKHA OOyUYeHIsI, BKIIOYAs COIMANbHEIC ceTH. Kak moka3and Halld MCCICIOBAHUSA, 32 CUET IOHNMAHUS
mporiecca pa3pabOTKH TaKOTO MPHIOKEHH KakK Mporecca 00ydeHus, KOHIICTITyaTbHOe MOJICIIUPOBAHIE 00CCIICIHBACT
CHCTEMHOE TIOHUMAaHHUE TIPH KOHTEKCTHO-3aBUCUMOM TIPOCKTHPOBAHUH.

Knroueeswvie cnoea: onmonozuueckuii UHIICUHUPUHZ, KOHYenmyalbHdasl Kapma, 3J1eKmpoHHoe o6yuenue, cenepayus 3Ha-
HMLVI, npedcmaeﬂeime 3HLIHUIZ, Kapma mem, 0bMmeH SHAHUAMU, npocpecCUBHoe 06pa306aHue, camocmosimeslbHoe usyde-
HUue mamepuajia, npoeKkmuposanue, OpuerHmupoeannoe Ha nojlbzoeamelis, npoeKmHoe npocmpancmeo, pacnpedeﬂeimbze
cucmemal.
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CBepeHunsa 06 aBTopax

Kpucmuan Cmapu (1960 r.p.) - pykoBoanuTens Kapeapsl HHPOPMAINOHHBIX OU3HEC CHC-
TeM M TeXHHYECKOH KMOepHeTHKH U l[eHTpa KOMIeTeHIMI yIpaBJIeHUs] 3HAHUAMH YHHBEPCH-
tera Moranna Kerutepa B r. Jlunn. [Tocie 3aBepuienns quccepranyy MO HaPaBICHHUIO «IIPO-
EKTHPOBAaHNE UHTEPAKTHBHBIX CUCTEM» B BEHCKOM TEXHOJIOIMYECKOM YHUBEPCHTETE HECKOJIb-
KO JIeT paboTaj B KayecTBe MpuIiamieHHoro npodeccopa B psiae yHusepcuretoB CIIA u EB-
ponbl.  SIBnsercss  wieHoM MHCTHTyTa  ynpaBieHHs HMHHOBAUMOHHBIMHM  IIpOLiECCaMHU
(Www.i2pm.net), MOJAEP>KUBAIOIIEI0 CaMOAOCTATOYHbIE HHHOBALIMK B 3KO cuctemax. [Ipesn-
neHt MesxayHapoaHoro CoBera IO yIpaBleHHIO 3HaHUAMH (Www.ickm.net) n ABCTpPHICKOTO
oOmiecTBa OpraHM3aIIOHHOTO oOyueHHs (Www.sol-austria.at). Kak rimaBHBIN mcciemoBaTensb
MEXIyHapOIHBIX HayYHO-HCCIIENOBATENbCKUX IpoekToB, K. Crapu ympapiser co3gaHHeM H
00MEHOM MEXIUCLMIUIMHAPHBIMU 3HAHUSMH, B TO BpeMs Kak ero KoMaHIa pa3padaTblBaeT
CHCTEMBI ITOJJIEP>KKH 00y4eHHs, OpUEHTHPOBaHHbIE Ha 3aMHTepecoBaHHBIX Jnl. HenasHo Kpuctuan Crapu ObuI Ha-
3HAYeH INIaBHBIM PEIaKTOpOM MexIyHapoIHOTO )KypHalla HAyKH O B3aUMOJACHCTBHAX n3naTensersa Lnpunrep.

Professor Christian Stary (b. 1960) is currently head of the Department of Business Information Systems —
Communications Engineering, and head of the JKU Knowledge Management Competence Center at the Johannes Kep-
ler University of Linz. After finishing his PhD studies at Vienna University of Technology on Interactive Systems En-
gineering he has held several visiting professor positions in the US and Europe. He is engaged in international research
and development communities such as the Institute of Innovative Process Management (www.i2pm.net) to foster sus-
tainable innovations of eco systems. He is acting president of the International Council of Knowledge Management
(www.ickm.net) and the Society of Organizational Learning Austria (www.sol-austria.at). As principal investigator of
international research and development projects he manages transdisciplinary knowledge creation and transfer with his
team targeting stakeholder-centered learning support and distributed systems development. Recently, Christian Stary
has been appointed editor-in-chief of the International Journal of Interaction Science published by Springer.

Mamuac Hoiibaysp (1982 r.p.) - HAy9IHBIA COTPYIHUK U PYKOBOIUTENH MMPOCKTOB Ha Ka-
(enpe nHPOPMAIMOHHBIX OM3HEC CHCTEM M TEXHHYECKOW KMOEpHEeTHKH yHHBepcureTa Moran-
Ha Keruepa (JKU) B 1. JIunn. Matnac npuHEMall y4acTHe B pa3jIM4HBIX HCCIIEIOBATEIbCKUX
npoekrax kadenpsl, Takux kak TwinTide (http://www.twintide.org/), IANES (http://ianes.cu/)
win Comprehand. [Tocie 3amuter auccepranuu B JKU oH Hayan paboTath B Ka4yecTBE KOOPIU-
Haropa npoektoB B pamkax EU FP7 Project “Subject-Orientation for People-Centred Produc-
tion” (www.so-pc-pro.eu). Cepa ero Hay4HbIX HHTEPECOB OXBATHIBAET BOIPOCH IPOEKTHPO-
BaHus ICT 11 IpOMBINUIEHHOCTH ¢ OpHUEHTalHei Ha nosbs3oBaTensi. Ocoboe BHUMAHHE YIels-
€TCsl COBEPILICHCTBOBAHUIO PAaboyero MecTa 4eJOBEKO-LEHTPHUYESCKON padoyeill cpenbl B KOH-
TekcTe (hadpuk Oymymiero.

Dr. Matthias Neubauer (b 1982) is researcher and project coordinator at the Department of Business Information
Systems — Communications Engineering of the Johannes Kepler University Linz (JKU). Matthias contributed to various
international research projects at the department like TwinTide (http://www.twintide.org/), IANES (http://ianes.eu/) or
Comprehand. After finishing his PhD at JKU, he started to work as project coordinator for the EU FP7 Project “Subject-
Orientation for People-Centred Production” (www.so-pc-pro.eu). His current research interest is the human-centred
design of ICT support for industry. Particular emphasis is placed on human-centred workplace improvement in the con-
text of factories of the future.

Cmedgpan Onnn (1980 r.p ) - goneHT Kadenpbl HHPOPMAITUOHHBIX OU3HEC CUCTEM U TEX-
HHUYecKoil knbepHeTnkn B yHuBepcurere Morana Kemnepa r. Jlunn, Ascrpusa. Mmeer onbiT
paboTHl B KOMIIBIOTEPHBIX Haykax (MSc), B o0mactu ynpasneHus 3HaHuAMA (MBA), 3amurun
JIOKTOPCKYIO TUCCEPTANHIO 10 KOMIBIOTEPHBIM HayKaM B TeXHHUECKOM yHHUBepcUTeTe BeHsl B
2010 romy. C 2003 paboTtaer HaydHBIM COTPYIHHKOM B yHHBepcurere Moranna Kemrepa
(JKU) B 1. JIuan. B cBoux paHHuX paboTax OH M3y4all KOHTEKCTHO-3aBHCHMBIC CHCTEMBI TTO-
JIEPKKHU TPYII U CHCTEMBI TOJIepKKkH MoOmnpHOro odydenus. C 2006 roma pa3pabaTeiBaeT
CpeACTBa JUIS MOJAEPKKH COBMECTHOM pabOTHI M HKCTEpPHANIN3AIMN 3HAHUH, a TAKXKe COTJIaco-
BaHMs MPOLECCOB B OpraHu3anroHHoi cpene. Credan Onm y4acTBOBaJI B HECKOJIIBKUX €BPO-
MNEUCKHUX MPOCKTaxX U B HACTOAIICC BpEMs ABJIACTCA KOOPAUHATOPOM U BEAYHIUM HAYYHBIM CO-
tpynuukoMm npoekta EU FP7 Project “Subject-Orientation for People-Centred Production”,
KOOpAMHUPOBAN MpoekT TpaHchepa uHHOBaimi Jleonapmo ma Bunum FARAW (www.faraw.eu) m mporpammoit
SURGEOM (www.surgeom.eu).

Stefan Oppl (b. 1980) in an assistant professor at the Department of Business Information Systems - Communica-
tions Engineering at the Johannes Kepler University of Linz, Austria. He has a background in computer science (MSc)
and applied knowledge management (MBA) completed his PhD in computer science at the Technical University of
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Vienna in 2010. Since 2003, he is working as a researcher at the Kepler University of Linz. In his early research, he has
been working in the area of context-aware group support and mobile learning support systems. Since 2006, he is devel-
oping means to support collaborative work and knowledge externalization and alignment processes in organizational
settings. He has been involved in several national and EU-founded research project and currently is the coordinator and
lead scientist of the EU FP7-founded research project IANES (www.ianes.eu). He has also coordinated the Leonardo-
da-Vinci Transfer-of-Innovation project FARAW (www.faraw.eu) and the Erasmus Intensive Programme SURGEOM
(Wwww.surgeom.eu).

TI'eopz Beiiuapm (1972 1.p.) - HayaHbIi coTpyaauk Profactor Gmbh, ABcTtpus. B mpoekre,
Ppe3ysbTaThl KOTOPOTO U3JIOKEHBI B CTaThe, OH BBIIOJIHSUI POJIb HAYYHOT'O COTPY/AHUKA U JIEKTO-
pa Ha kadeape MHPOPMAIIMOHHBIX OM3HEC CUCTEM M TEXHUYECKOW KUOSPHETHKU B YHHBEPCHUTE-
te Norana Kemnepa (JKU) r. Jlunn, ABctpusi. OH BBICTYNMIJI KaK OTBITHBIN Hay4HBIH COTpPY.I-
Huk B npoekre IANES IAPP u Metasonic GmbH, paboras Hax nHTEponepadeIbHOCTBIO H
«CyOBEKTOOPHEHTHPOBAHHBIM YIpaBlieHHEM OH3Hec-npoueccamu». Jlo 3Toro oH obyuancs B
yHuBepcurere Jlanna, yausepcutere Bensl u 3amurun auccepraumio B JKU r. JIuna. [Tomumo
aKaJeMHYeCKUX JIOJDKHOCTeH, OH Tarkke paboTall B KadyecTBE CTapLIero HHXKEHepa-
NPOrPaMMHUCTa M PYKOBOAUTEINS IIPOSKTAaMH B YaCTHBIX KOMIIaHUsX. Takxke OH yJacTBOBAJ B
KauecTBe CTapIIero HayyHOTO COTPYAHHKA W apXHTEKTOpPa MPOrPaMMHOI0 OOECIICUCHHUs BO
MHOTHX €BPOICHCKUX HCCIEIOBATEIbCKUX NMpoekTaX. Ero Tekymee mccienoBanue cBsizaHo ¢ paspabotkoit ICT mis
CJIOXKHBIX aJANITUBHBIX OPraHU3aLMOHHBIX cucteM. Oco00e BHUMaHHE YIENSeT JIEKTPOHHOMY O0YUCHHUIO M (PYHKIHO-
HalbHOU coBMecTuMocTu. ['eopr Beltuapt — Buiie-nipenceaarens texauueckoro komurera IFAC 5.3: «KopnopatuBHas
MHTETpaLus U ceTH», a Taroke wieH coera IFIP Work Group 5.8: «KoprnopatuBHasi COBMECTHMOCTbY.
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AHHOTaumA

[IpuBenén 00630p MUTEPATYPHI, TPEACTABIIONICH KITaCCUPHUKAIINN 33/1a9, PEIIaeMbIX WHTEIUICKTYaIbHbI-
MH CHCTEMaMH, ONMCAHHA 3a1ad U (hopMaNbHBIE TOCTAHOBKU 3ajad. [lokasaHa aKkTyalnbHOCTH MOCTpOE-
HUS KJIacCU(UKAIIUY 33]1ad, OCHOBAHHOW Ha OONIMX MPHUHIIMIIAX, SAMHON M TOYHO OMPEIEIEHHON C T0-
MOIIIBI0 MaTEMATHIECKOTO ammapara TePMUHOIOTHH. [IpenokeH MaTeMaTHIeCKuil anmapar, TO3BOJISIO-
Ui BBOJUTH MaTeMaTHIeCKHe aOCTPaKIUH [UIL BCEX COMCPKATENBHBIX MOHATHH, HCIIOIB3YEMbIX B II0-
cTaHOBKax 3amad. [IpemioskeHa MHOTOYpOBHEBas KiaccuUKaIUs 3a7a4, B KOTOpPOil 6a3oBast Kiaccugpu-
Kalus 3a71a4 BeIpaXkeHa TOCTATOYHO abCTpakTHO. Jlanee Ha OoJiee HU3KUX YPOBHSIX aOCTPAKIIMN BBEACHBI
1 (GOpMaIbHO TPENCTABIECHbl YaCTHBIE CBOMCTBA IMPEIMETHBIX 00JaCTeH M TPEIUIOKEeHbl YTOYHEHHbIE
[IOCTAaHOBKH 3aJ1a4 1 HOBBIE XapaKTepHbIC 3aJauH.

Knrwuesvie cnoea: UHmeJliekmyalbHas ()€}lm€ﬂbHOCmb, 9KCcnepmHas cucmema, maccuqf)ukauuﬂ 3610611{,
NOCMAHOBKA 3a0a4U.

BBegeHue

K HacTosilieMy BpeMEeHH BBITIOJIHEHO HEMAJIO MCCIEOBAaHUN M 0030pHBIX padoT, MpeTeHIyI0-
IIMX Ha Mpe/cTaBiIeHue KiIacCu(PUKAIUN BCEX TUIIOB Pa3HbIX 3a/1a4, pelIaeMbIX IKCIEPTHBIMH CHC-
temamu (DC). OgHAKO 3aMETHO, YTO MOAXO] K KIACCU(PHUKAIIMH TOYTH Y BCEX aBTOPOB 3THX paboT
WHTYWUTUBEH, HET €IUHCTBA HU B KOJIMYECTBE, HU B CIIEKTPE Ha3BAaHUI pa3HBIX 3a/1a4y, HU B OTHECe-
HUM UX K aHATUTHYECKUM JINOO CUHTETHYECKUM. MIHOT1a 3TO CBSI3aHO C TEM, YTO aBTOPHI «IIPOCIIH-
PYIOT» U3BECTHBIC 3a7]a4l Ha OTAenbHBIC TipenaMeTHbie obsactu (IIpO) ¢ ux cBoiicTBaMu U 0COOCH-
HOCTsIMU. bojee Toro, onmuchIBarOTCs MepeyrcasieMble 3aJjaui B Pa3HbIX TEPMHUHAX, YTO 3aTPYAHSIET
MOHMMAaHUE U CpaBHEHHUE WX cojep:kaHus. M3penka BcTpeuaromuecss MOCTAaHOBKHU 3a7ad OOBIYHO
HEIOCTaTOYHO (OPMAJIbHBI, MPEICTABICHBI B COACPKATEIbHBIX TEPMUHAX, YaCTO OPHEHTHUPOBAH-
HbIX Ha otnenbHble [IpO. D10 3aTpyaHsSeT NpoBeeHHEe CUCTEMHOTO aHaiu3a JUisl aBTOMAaTU3alun
MIPOU3BOJILHOW MHTEJUIEKTYaJIbHON JEATENIbHOCTH, IIe OOBIYHO CTPEMSTCS BBLACIHTH OT/EIIbHBIC
M0/13a/1a4M, MOCTAHOBKHU KOTOPBIX M3BECTHHI. [l03TOMY 11€NbI0 paboThl SBISETCS BBEIEHUE MHOIO-
YPOBHEBOH KIIACCH(PUKAIMU W3BECTHBIX MHTEIUICKTYAIBHBIX 337a4 C WX IMOCTAaHOBKAMH B €IUHOM
dhopma3mMe, MO3BOJISIFOIIEM YTOUHSTH 3a7a4id B 3aBUCUMOCTH OT yTouHeHHu# coiicTB [IpO, B Ko-
TOPBIX OHH MOSBIISIOTCS.

1 W3BecTHble Knaccudukaumm sagad MHTENNeKTyanbHON AeATeNnbHOCTH

[IpoGnemaTrka 3KCIEPTHBIX CUCTeM OblIa aktyaidbHa B 1970-80-e¢ roapl. MHOXECTBO TyOJIH-
kanmii (Yorepmana, Jlenara, Xeiieca-Pora, Kinencu u ap.) ObUTO MOCBSIIEHO OOCYXIEHHUIO TOTO,
JUIS pellieHus] KaKuX 3a/ay cleAyeT pa3padaTbIBaTh 3KCIEPTHBIE CUCTeMbl. Bo MHOTHX 3THX pado-
Tax ObUT BBIABUHYT TE3UC, YTO BO3MOXKHO 0OOJiee MOJHBIM 0030p TaKMX 3a7ad MOXET MO3BOJHTH
pa3paboTaTh METOJBI UX PEIICHUS U MEPEUTH B 3TOW 00JIACTH OT UCKYCCTBA pa3pabOTKU IKCIEPT-
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HBIX CHCTEM K TE€XHOJOTHUHU. B 3TOT mepro ObutH MpeioKeHbl HEKOTOPhIe KiacCu(UKAIIUN 33124
MHTEJUICKTYaJIbHON JESTEIbHOCTH, IOCTAHOBKY U ONTMCAHUSI OTACJIbHBIX 3a/1a4.

N B Gonee mo3aHee BpeMsl MPOOJDKAIHM MyOJIMKOBATHCS HOBBIC MCCIICAOBAHMS, JAIOIINE CBOU
Bepcuu Kinaccudukanyu 3a1a4d U ux omucaHuid. OHE BHOCUIIM BKJIQJ B Pa3BUBAIOIIYIOCS WHIKCHE-
pUI0 3HAHWUW W TpeaHA3HAYaIuCh I Iiejedl oOydenust [1, 2], a Takke IS WHKEHEPOB-
MIPOrPaMMUCTOB, HYXIAIOIIUXCS B MPAKTUYECKOM PYKOBOJACTBE MO AKCIEPTHBIM CHCTEMaM, IMOJ-
KpeIIEHHOM TeopeTudeckuM matepuaniom [3]. Hacrosmmii 0630p cucreMaTu3upyeT OCHOBHBIC
TOCTIDKEHMS B 3TOHM 00JIaCTH.

1.1 OnucaHna pasnuyHbIX 3aga4

Yare Bcero 3a1a4yi MHTEIJIEKTYaIbHOM AESITEIbHOCTU 00CYXKal0TCs MPU OTCYTCTBUU UX (Hop-
MaJbHBIX MOCTAaHOBOK. OOBIYHO Ma&TCsl TOMBKO OMUCAHHE 33/1a4 - XapaKTepHble OCOOCHHOCTH, OT-
JUYaoIKe UX OT Apyrux 3afad. [lpu sTom maxke Hambosee «pacnpocTpaHEHHbIE» 3a7aul ONMHCHI-
BAIOTCS MTO-Pa3HOMY.

1.1.1 PacnpocmpaHéHHble 3adadyu

XapaxkTepusys 3a7auu aHanu3a U cuHmesa aBTOPbI AENAlOT aKIEHThl Ha pa3HbIX 0COOEHHOCTSIX
MOJIy4eHUsl UX pemieHusi. B 3amauax ananuza tpedyercs [4] onpenenutbh HEM3BECTHBIC XapaKTepH-
CTHKHU\CBOMCTBa CHCTEMbI\MOJIeH 00bekTa. Pe3ynbraToM 3a7ad CHHTE3a CUUTAETCS MOCTPOEHUE
MoJIeTT 00beKTa\CUCTEMBI (TI0 3aJaHHBIM YCIOBHSIM) [S5] Wi M3MEHEHUE ero\e€ KOHCTPYKIUU [4].
B [1] 3agaun cunmesa OTANYAIOT 1O MOCTPOCHHUIO\KOHCTPYUPOBAHUIO PEIICHUH U3 YacTeil (KoMIIo-
HEHT WJIH MOJIPOOIIeM), P STOM MHOXECTBO PEIICHUN MOTEHIINAILHO HE OTPAHUYCHO B OTIMYHE
OT 3aj7ia4 ananiusa. Ananumuyeckue CUCTEMbI NMPEAINONAraoT BbIOOp pEIIeHUNA M3 MHOXKECTBA U3-
BECTHBIX JIbTepHATUB [ 1], a cunmemuueckue CUCTEMBI - TEHEPALIMIO HEU3BECTHBIX PEIICHUM [6].

Humepnpemayua (NaHHBIX) 3TO: OINpEAETICHHE «CMBbICIA JAHHBIX», PE3YJIbTAaThl KOTOPOTO
JIOJKHBI OBITH COTJIACOBAaHHBIMU M KOPPEKTHBIMU [1]; dopMupoBaHue OmucaHus CUTYaIlUi 1O pe-
3yJbTaTaM HaOmroAeHuH [7]; MOATOTOBKA OOBSCHEHUH ISl HAOJIOMaeMbIX JaHHBIX [2]; ompenere-
HUE «CYIIHOCTU» paccMmaTpuBaemoit cutyauuu [6]. [log 370 onmucaHue moAmagarOT JBa Pa3HBIX
ciy4das. B mepBom citydae qaHHBIC SIBIISIIOTCS HEBEPOATbHBIMU. DTO BU3YaIbHBIE 00Pa3bl, 3BYKOBHIE
CUTHAJIbl U T.I., IPOTUBOIOCTABIsIEMbIE YETKUM CHMBOJIBHBIM IPEICTABICHUAM MPOOJIEMHON CH-
Tyanuu [8]. Bo BTopom ciyuae JaHHBIE MPEACTABIIAIOT COO0H CUMBOIIBHBIC MPEACTABICHUS - HA00P
MPU3HAKOB U UX 3HAYCHMUII.

OObIUHO JuaznHocmuka onpesesseTcs Kak 0OHapy)KeHUe B cUCTeMe HeucrpaBHocTel [ 1] Heko-
TOPOTO KJIacca UM OTKJIOHEHUS IMapaMeTpOB CUCTEMbl OT HOPMATUBHBIX [9], HO Hepenko Aaércs u
JPYroe OMUCAaHUE 3TOM 3aJayl - BBISIBJICHUE MPUYMUH, MPUBEAIINX K BOZHHUKHOBEHUIO CUTYallUU
[2, 4]. TIpu 5TOM aBTOPHI OTMEUAIOT MCIOJIb30BAHUE MPU PEIICHUN 3TOM 3aJa4yd 3HAHUW O THUIUY-
HBIX JJI1 CUCTEMBI TIapax CUTHAIIOB «CTUMYI/peakius» [4] umm o BIUSHAA «(PaKTOPOB» HA BHEIII-
HUE CBOMCTBA (PYHKITMOHUPYIOIICH CUCTEMEI [6].

Monumopunz onicbIBACTCS KaK HEMPEPhIBHAS HMHTEPIPETALNS JAHHBIX B PEAIbHOM BPEMEHH U
CUTHAJIM3alUs O BBIXOJIE TE€X WJIM MHBIX MapaMeTPOB 3a JAOMycTUMBbIe npenensl [1]. Knencu cBs3bi-
BaeT MOHUTOPUHT ¢ OOHAPYKEHHEM «OTKJIOHEHHUsS B TIOBEIICHUU», TIOTy4aeMOM B OTBET Ha MOJaH-
HBI/ CUTHAJ, HO HE YKa3bIBAET SIBHO HA pealibHOE BpeMs IJid 3TOro mnpoiuecca [4]. Mnorna MmoHuTo-
PHUHT ONpeJensieTcs, Kak He HKCIEepPTHAas, a U3MEpUTEIbHAs 3aja4a (CIeKEeHUE 3a TeKyIlel CUTya-
nuei [6]), mpeamnosnararomnias COueTaHue ¢ IPYTUMH, YXKE SKCIIEPTHBIMU 3a/1adaMi, TAKUMH KaK: -
arHOCTHKA, IPOTHO3UPOBAaHNUE, INIAHUPOBAHNE U KOPPEKLUS (eHCTBUI NoIb30BaTenei) [6].

Pa3nble aBTOpHI O-pa3HOMY OMUCHIBAIOT 33a4y HPOCHO3UpOanue: TIpeckazaHue Xoaa coobl-
TUH B OyayieM (Ha OCHOBAaHMH MOJEIHU MPOILIOT0 U HACTOSIIEro) [7]; mpeackazanue mocieaCTBHiA
HEKOTOPBIX COOBITHI MU SIBJICHUH (HAa OCHOBAaHWHW aHAJIM3a UMEIOIINXCS JaHHBIX) [1]; mpenckasa-

180 n2(16)/2015, v.5, Ontology of Designing




A.C. Knewés, E.A. lllangeesa

HUE TOCNEACTBUNA Pa3BUTHS TEKYIIUX CUTyaluid (Ha OCHOBE MAaTeMaTUYECKOTO M 3BPUCTHUYECKOIO
MozenupoBanus) [6]. 3ajaya NPOrHO3UPOBAHUSI CBSI3BIBAET ONMCAHNUE HEKOTOPBIX XapaKTEPUCTHK
Oynmyiiero moBeJeHUs 00beKTa ¢ onucanueM nponutoro noseaeHus [10]. bonee Toro, mHorma mpo-
THO3MPOBAaHHE OTHOCST K «KOMOMHHMPOBAHHBIMY» 3a/1adaM, T.€. M K 33/la4aM aHallM3a, M K 3a/1a4aM
cuaTe3a [1, 9].

Onucanus 3afauu nPOeKMUpPosanusa y pa3HbIX aBTOPOB MOXO0XHU Apyr Ha napyra [11]. Ilpoek-
TUPOBAHUE — ITO ONpeaesieHne KOHPUTryparuu oObeKTOB [6], WM CHHTE3 MOTCHIIMATBHOU CTPYK-
TypHOU KOoH(purypauuu [12], uiau BbIOOp KOH(UTYpallMd MHOTOKOMIIOHEHTHBIX cucTeM [3], mwim
MOCTPOEHUE CTPYKTYPHOM OpraHU3alMi KOMIIOHEHTOB [4], KOTOpas yAOBJIETBOPSET 3aJaHHBIM OT-
pPaHUYEHUSAM U KpUTEpUsIM. AHAJIOTUYHO MPOEKTUpOoBaHue 1o [13] cocTouT B MOCTpOEHUH IO cIe-
MUK TAKOTO MPOEKTa, 0 KOTOPOMY MOKHO OyZeT MPOU3BECTH 0OBEKT WIH cUcTeMy. Tako-
BO XK€ COJIepyKaHHe OONBIIMHCTBA ONPECICHUI MOHATUS «IIPOSKTHPOBAaHUE» (OT TEPMHUHA projec-
tus), aHanmu3upyeMbix B [14], XOTs1 OONBIIMHCTBO aHTJIOSA3BIYHBIX UCTOYHUKOB JJIS 3a/1a4 UCKYCCT-
BEHHOT'0 MHTEJIEKTa UCIOBb3YIOT TepMUH «designy» («designingy).

Onucanus 3aa4il WIAHUPOEAHUA Y PA3HBIX aBTOPOB TAK)KE MOXOXKU JPYT Ha JIpyra: BBHIOOD
MOCJIEIOBATEIbHOCTH JACUCTBUN MO JOCTUKEHUIO MOCTAaBIEHHON 1enu [3, 6], uim «HaxoXIeHHE
IJIAHOB JICUCTBUI» Il 0OBEKTOB-UCTIOMHUTENCH [1], Uiu ymopsijoueHne BO3MOXKHBIX JTEHCTBHI
IUI TOCTHOKEHUS 33JaHHOTO CyMMapHOro »@dexta [15], uiau moucK mocienoBaTeNbHOCTH Onepa-
TOPOB, KOTOpas MpeoOpa3yeT HaYaIbHYIO CHTYalluI0 B KOHEUYHYIO [16]. B onucanusax 3toi 3amayumn
IIard TUIaHA PACCMaTPUBAIOTCS KaK KOMITOHEHTHI KOH(urypupyemoro pemenus [3]. I[lnan e o0s-
3aTeJIbHO PacCMaTPUBAETCS KaK MOCIEeI0BATENIbHOCTh JCHCTBUI; HHOTIa pacCMaTpPUBAETCs UX dac-
TUYHBIA MOPAIOK.

1.1.2 MeHee pacrnpocmpaHéHHbIe 3adaqu

VY Knencu ynpaenenue - 310 «upoctasi 3afaua» OINpeAeTeHHs] TOro, KakKie BXOJHbIE CUTHAJIbI
ClIeTyeT MOJIaTh Ha BXOJ CHUCTEMBI, YTOOBI MOTYYHUThH €€ JKEeaeMyl0 PEakinio, OMUPAsCh Ha € U3-
BECTHBIE XapaKTEPUCTUKH [4]. BaxkeH akIEHT Ha TOM, YTO «YIPABJISITh MOKHO TE€M, YTO €CTh», MO-
TOMY «YIpPaBIIEHHE» pacCMaTpUBAETCA KakK MPOLIECC MPUHATHS PELICHUI B CYIIECTBYIOIIEH cHc-
teme [14]. MHorue onmucaHus 3a/a4 YIpaBJICHUS JOBOJIHHO aOCTPaKTHBI: (DYHKIIHS, TOAIEPKU-
BarOIIasl OMPENEAEHHBIN PEKUM ACITEIBHOCTH CIOXKHBIX cucTeM [9, 17]; oOecrieueHne BBIMOIHE-
HUs Tporecca. Ha mpakThke mojaepkka OnpeneiéHHOro pekuMa (yHKIIMOHUPOBAHHS CHCTEMBI
CBSI3aHA C OIpe/eTICHUEM YIIPaBJICHUs KaKk COCTAaBHOM 3ajjaun: MHTEpIpeTalus, MPOorHo3, IIaHuPO-
BaHWE, MOJICTMPOBAHUE, ONITUMHU3ANNS BBIPAOOTAaHHBIX PEIICHUN, MOHUTOPUHT [9] WM Kak paciim-
peHue 3agaun MmoHuTopuHra [6]. CormacHo [7] «amanTUBHOE YIpaBICHHE MOBEACHUEM CIIOMKHBIX
YEJIOBEKO-MAILIMHHBIX CHUCTEM)» «COCTAaBJICHO» M3 JBYX 3aJady: MPOTHO3UPOBATH MOSBICHUE BO3-
MOKHBIX cOO€B U IJIaHUPOBATh JECUCTBUS, HEOOXOIMMBIE AJis UX mpenynpexaeHus. Kpome Toro,
«YIpaBJIAIONIas CUCTEMA MOXKET MPUMEHSTHCS JJII KOHTPOJISA, AMArHOCTUKH, IIPOTHO3UPOBAHUS U
TUTAHUPOBAHUS, MOXKET CJIEIUTH 32 OKpY)Karolleld 00CTaHOBKOM, pacrlo3HaBaTh MPOUCXOSIINE CO-
OBITHS, BBIJaBaTh MPOTHO3 U COCTABJIATH IUIaH jaercTBuid [18].

WNHorna ynpasnenue cBOIAT K npunamuio pewienuit [6]. Ho mogaep:xka NpuHATUS PEIICHUN
BBIJICJIICTCS. M B CAMOCTOSITENIbHYIO 3a/1a4y oOecneueHus: Heo0XoaAuMoi nHpopMare 1 peKoMeH-
JAIUSMU, TOMOTAOIIMMU BRIOpAaTh W/WIH CPOPMUPOBATH HYKHYIO aJIbTEPHATHBY CPEAH MHOXKECT-
Ba BHIOOPOB IPU NPUHATHHU OTBETCTBEHHBIX perieHuit [1].

3amaua Koppekyuu - BbIpabOTKa PEKOMEHAAINH 110 YCTPaHEHUIO0 HEeUcIpaBHOCTeH [9] nmum or-
peneneHue ASUCTBUM IO UCIPABICHUIO OTKIOHEHUH OT HOpMajbHOTO cocTostHuA [9]. Hanadounvie
CUCTEMBI IIpeIHa3HaYeHBbI 17151 BEIpAOOTKH PEKOMEH AU M0 YCTPAHEHUIO HEUCIPABHOCTEH B KOH-
TPOJINPYEMOU CUCTEME.
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CucreMbl OKazanus noMowu npu pemonme oOOPYIOBaHUS BBHIMOIHSIIOT MJIAHUPOBAHUE TPO-
1[ecca yCTpaHEHUsl HEHCIPABHOCTEH B CIOXKHBIX 00bekTax [7]. Ho cam pemonm — 310 ycrpaneHue
HEUCIIPABHOCTEH MO MpeanucaHHomy twiany [17]. «Omaadky» BMecTe C OuacHOCmMuKkou WHOTIA
paccMaTpUBAIOT Kak eAMHYIo 3a1auy [1, 6]. 3apaua «nocmanoska ouazrnosa u 6b100p onpeodenénHbIx
Oeticmeuti» [17] TpakTyeTcs Kak mapa 3ajad OuacHOCmuKa M omiaoka Wi OUdeHOCMUKA | Jieye-
Hue.

Psin aBTOpOB OMUCKHIBAIOT 3a0auy onpeoenenus NpUuHAodledCHOCMU CUMYayuu K HeKOmopoMmy
Kaaccy, TIpu 3TOM Ha3bIBalOT €€ MO-pa3HOMY: 3ajjaya PaclO3HABaHMs PA3IUYHbIX CUTyaluu [6],
Knaccuguxayua [19], mMarHoCTHKA - IPOILIECC COOTHECEHHSI 00BEKTAa C HEKOTOPHIM KJIACCOM 00h-
exToB [1]. YacTo B3anMo3aMeHAEMO HCIIONB3YIOTCS Ha3BaHUs Kiaccugurkayus 1 OUaeHOCMuUKd, mo-
SICHSISI, UTO PEIICHUE 3a/1a4d KJIacCU(PUKaIMK — TJIABHBIA KOMITOHEHT JUArHOCTUKH [19].

Obyuenue TPaAULIMOHHO paccMaTpUBAaeTCA Kak cocTaBHas 3afada. [Ipu oOyuyeHHH AMAarHOCTH-
PYIOT OIIMOKH MpPU U3YYEHUH KaKOW-TMOO AUCLMILIUHBI U MOJACKA3bIBAIOT MPAaBUIbHBIE PEIICHUS;
1100 JUArHOCTHPYIOT CIA0OCTH B MO3HAHUAX 00ydaeMbIX M HaXOJST COOTBETCTBYIOILIUE CPEACTBA
JUTSL UX JINKBUAALWH, UIAHUPYIOT aKT OOIIEHUS C YYEHHUKOM B 3aBUCUMOCTHU OT YCIIEXOB YUEHHUKA C
1enbio nepenayn 3Hanui [1]. Cucrembl 00ydeHHUs MPOBOIAT aHAM3 3HAHUH CTYJCHTOB IO OIpeIeEH-
HOMY TNIPEIMETY, OTHICKMBAIOT POOEIbI B 3HAHUAX U MPEIaraloT CpeICTBa I UX JIMKBU ALY [7].

1.1.3 PeOkue 3adayu

WNHorna npu oOCYXIEHUHU CIIEKTpa pelIaeMbIX 3a/lad YIIOMHUHAETCS HEOOXOAUMOCTh onpeoderie-
HUs M020, KaKou ungopmayuu He xeamaem, 4TOOBI MOJIYYUTh MHOKECTBO pemieHuid. OObIYHO Ta-
KYIO 33/1a4y COBMEIIAIOT C TOM 3ajauel, Ui pemeHust KOTopoi He xBaTtaeT uHpopmaruu [6, 10].
3anauy doonpeodenenun ungopmayuu Mbl OTHOCUM K PEAKHUM 3aJladaM HM3-3a TOTO, YTO OHA MHO-
TUMU YIIOMUHAETCSI, HO HUKEM HE OINpPEAeIISIeTCs U J1a)Ke HE OMUCHIBACTCS.

3amaua uszeneuenus ungopmayuu u3 nepsuyHvix OanHvix [3] MO CBOeMy Ha3BaHUIO OJM3Ka K
unmepnpemayuu. Ilox cmpykmyphvim ananuzom cioxicHuix 00vekmos [3] Toxe 0ObIYHO TOHUMAIOT
WHTepIpeTanuio. Takke MOXHO CUNUTATh PEIKOH 3amauy udenmughukayuu, kak B [4] Ha3BaHa J10C-
TaTOYHO a0CTpaKTHAas 3a0aya awaniusa, OTINYAIOMIascs OT APYTrUX HCMIOJIb30BaHHEM B KayecTBE
aHATM3UPYEMOM HH(OPMAIMK AP CUTHAIOB «CTUMYJI/PEAKIIHD».

Konuenmyanvsnoe npoexmuposanue — 3T0 CUHTE3 CTPYKTYpHOU KOH(UTrypaiuu, yJa0BIETBO-
PSAIONIEH HEKOTOPBIM KIIIOUEBBIM orpaHuueHusM [12]; ananuz npoexma — monenupoBaHue BIOpaH-
HOM CTPYKTYpHOU KOH(UTypaluu U ONpeesieHUs] «BBITEKAIOIMINUX» U3 He€ BHEIIHMX KauecTB; de-
manvhoe npoeKkmuposanue - BbIOOP M pacHpeieNieHHe CTPYKTYPHBIX KOMIIOHEHTOB, Y/IOBJIETBO-
PAIOIIMX TPUMEHUMBIM OTpaHUYeHUsIM [12].

Ilhanuposanue coopku — TO TOUCK IJIaHA PEATU3ALUN CIPOEKTUPOBAHHON CUCTEMBI U3 OT-
JIENIbHBIX €€ KOMIIOHEHTOR [4].

Jucnemuuposanue - pactipesienenue padoT BO BpeMEHH, COCTaBJICHHE paclucaHuii [6].

W3 onmcanus «cructeM 3KCHEPTHOTO TUIA» SICHO, YTO OTAEIBHO MOTYT OBITh PACCMOTPEHBI 3a-
Jaull Kpumuku npunamslx pewtenuit. 110cTaHOBKY TakuX 3a7a4 HE MPUBOASTCS, HO YKa3bIBACTCS
Ha WX TOJIE3HOCTh, KAK MUHUMYM, B yueOHOM mporecce [20]. Takue cucTeMbl MOAAECPKUBAIOT
CPaBHHUTEIHHBIN aHATH3 TUIIOTE3 H BEIOOD PEIICHHUS.

[TapaniensHo ¢ pa3HBIMU THUIAMH 3374 aHAIM3a U CHHTE3a, PEIIAeMbIMU C MCIOJIb30BaHUEM
3apaHee MOCTPOCHHBIX 0a3 3HaHUi, IpyTrrue aBTOPHI ONPEACTSIOT 331a4l HOCHIPOEHUA 6a3 3HAHUIL.
B [10] 3amaun mocTpoeHUst 3HAHUH OMPEEIAIOTCA, KaK 3a/1a4i KIaCCU(PUKAIMK, PETPECCHH U TPO-
THO3HPOBAHMS B PA3HBIX 00JACTSIX UEITOBEUECKOU JESATENLHOCTH. Pe3ynbTaT peleHns Takux 3a1ad
- MaTeMaTUYeCKHEe MOJIEIH 3aBUCHMOCTH CBOMCTB OOBEKTa OT €ro aTpuOyTOB W BO3JECHCTBHM Ha
HEro ¢ MoMoIIbio 00yueHus mo npeneacHram [ 10]; pa3neneHne MHOXKeCTBa 0OBEKTOB Ha Hellepece-
KaloIlKecs KJIacChl; OLIEHKAa PEerpeccu.
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1.2 T[locTtaHoBKM 3agad

B pabotax 00BIYHO OTCYTCTBYIOT (hOpMaibHbIE MOCTAHOBKH 337a4; OJHAKO MMEIOTCS OTAEIb-
HbIE pa0OTHI, B KOTOPHIX OMMHUCHIBACTCS, YTO B 3a7a49€ JJAHO, M YTO HYXXKHO HaTH [11].

[locraHoBKa 3adauu noucka niana Oelicmeuil IPUMEHUTEIFHO K MHTETPAIbHBIM poOOTaM B
[16] 3akmtouaercs B cnenyromeM. [laHo: HadanpHas cuTyarus (00bEKT, COCTOSIHHUE), KOHEUHAsI, UITH
neneBasi cutyaus (0ObEeKT, COCTOSHUE); MHOXKECTBO OIEPAaTOPOB, MPEOOPa3yIONIUX OJHY CHTYya-
1y B apyryto. HalTu: Takyio mociaenoBaTebHOCTh ONEepaToOpoB, KOTopas Mpeodpa3yeT Hayallb-
HYIO CUTYalUI0 B KOHEUHY!0. [IpuMepsl mocTaHOBOK TPEX 3aaau npusoasTcs B [13].

3aoaua ouaznocmuku. [lano: cutyalysi HEHOPMAJIbHOTO (YHKIIMOHMPOBAHMS; HEOOBIYHBIE
MPOSIBJICHUS; CTAaHAAPTHBIA HA0Op AMArHOCTHUYECKUX TecToB. HallTH: M3BECTHBIC KaTeropuu 0ojes-
Hel, OOBSICHSIOIINE TPUYMHBI IPU3HAKOB, 1 PEKOMEH/I0BAaTh METO/IbI JI€UEHUSI.

3aoaua npoexmuposanus. [laHo: crienuduKanysg MPOSKTHPYEMOro OOBEKTa WU CUCTEMBI,
CTaHJIapPTHbIE AHAIUTUYECKHE TECThl HAa CHUCTEMY M KOMIIOHEHTHI; BO3MOXKHBbIE KOMIIOHEHTBI, MX
CBOMCTBA U B3aMMOCBSI3U MKy HUMU. HallTH: OOBEKT WK CHCTEMY, KOTOpast YAOBJIETBOPSIET 3TON
cnenuduKaInum.

3aoaua nnanuposanusa. [1ano: crieruuKanys JOCTUTAEMOr0 pe3yabTara; OTJeNbHbIC JeHCT-
BHsl. HaliTH: Tu1aH, KOTOPBINA JOCTHTAET PE3YJIbTAT, YAOBICTBOPSIONINN ATOH CrieIu(UKaIUH.

3aoaua ouaznocmuku [21]. [JaHOo: MEAWIIMHCKUE 3HAHUS O HAOJIONCHUSX, UX HOPMAIBHBIX
3HAYEHUSX; 3HAHUS O MPUUMHHO-CJIEICTBEHHBIX CBS3SIX MEX]y 3a00JIeBaHUSIMH U HAOIIOACHUSIMH,
MEXy COOBITHSIMH U HaOJIOJCHUSAMHU, MEXKY COOBITUSAMH U 3a00JIEBaHUSMHU; PE3YyIbTaThl HAOIO-
JeHUW OOJIbHOTO (3HAUYeHUsI HAOJIOMABIIUXCS aHATOMO-(PU3MOJIOTHYECKUX OCOOCHHOCTEH, 3Haue-
HUS HaOJIOABUIMXCS MPU3HAKOB, MPOU3OIIeAmne coObITrs). HalfTu: nquarHo3 manueHra, ykas3arb
MPUYMHY KaXXJ0ro 3a00jeBaHus (ITHOJOTHUIO WM OCJIOKHEHHE) M OOBSICHUTH BCE IMOJYYCHHBIC
3HaYeHUS HAOTIOCHMIA.

Jlemepmunuposannaa 3adaua noucka 3nanuil 1 GUKCUPOBAHHON MOJENTU 3aBUCUMOCTHU
MEXy 3HAUEHUSIMH NMPU3HAKOB 00BEKTOB U MX Kiaccamu. [laHo: oOydaromiast BEIOOpKa (KOHEUHOE
MHOXECTBO O0BEKTOB, KaXKAbIH M3 KOTOPBIX 3a/laH 3HAUCHHUSIMH MPU3HAKOB U KJIACCOM, KOTOPOMY
OH NpuHaANEeXUT). Hailtu: pemnraroiiee mpaBuiio, KOTopoe oOBEKTY, 3alaHHOMY 3HAYEHUSIMU TPH-
3HAKOB, IPaBUJIHO COIIOCTABIISIET KJIacC, KOTOPOMY 3TOT OOBEKT MPUHAICKHUT [22].

Hanuuue Takux mocTaHOBOK MO3BOJISET BUACTH pa3iMuue U 00IIre 4epThl pa3HbIX 3a/1a4.

1.3 Knaccudukaumn sagay

Knaccudukanus 3a1a4 vMeeT eNbi0 YCTAHOBUTH HEKOTOPBIC OTHOIICHUSI MEXKAY HUMH. [ 0BO-
ps 0 pa3HBIX IKCHEPTHHIX 3a7adaX, aBTOPHI Yalle BCETO 0a3upPYIOTCS Ha TUXOTOMHUH «3adaud aHa-
nu3a v 3a0ada cunmesa» [4, 15]. DT 1Ba «kiacca» 3a/1a4 pa3inyaroT «Io crnocoly GpopMupoBaHus
pemenus» [6] (cMm. pucyHok 1). Cienyroniuii ypoBeHb B KiacCU(DHUKAIIMAX pa3HBIX aBTOPOB OTJIM-
YaeTcsl.

B [1] 3a0auamu amanuza cAutaroTCs: unmepnpemayus OAHHGIX, OUACHOCMUKA, NOOOEPI’CKA
NPUHAMUS peuieHus, a CUHTE3a - NPOoeKmuposanue, NiaHupo8aHue, ynpaeieHue, Kak IMOKa3aHo Ha
pucyHKe 2. 3amauu MoHUmMopuHed, npedckazanusi U 00yueHusi OTHECEHBI aBTOPOM K KOMOWHUPO-
BaHHBIM 3ajJlauaM, OpUYEM 3aa4a npeocKkasanus OTHECEHA K KOMOMHHPOBAHHBIM B CBSI3U C TEM,
YTO MpHU €€ PEIICHHH YacTO HET BO3MOXXHOCTH BBIOpATh PEIICHHE U3 MHOXKECTBA W3BECTHBIX ajlb-
TEepPHATHUB.

B [4] 3a0auu ananuza paznuyaioTcs «Io aHAMU3UpyeMon nHpopManumy. BBoasTcs moakiaccs
3a5iau ynpaesneHus, npeockazanus n uoenmuguxkayuu: B KaKIOM U3 TPEX MOJKIACCOB 3a/1auM aHa-
nu3a TpeOyeTcsl HalTH 3HAYEeHUsI OJHOTO M3 WICHOB TPOWKH <BXOJHBIC CUTHAJIBI, PEAKIIHs, XapaK-
TEPUCTUKU CHCTEMBI™> IIPU M3BECTHBIX JBYX Apyrux. Jlajmee mpeniaraercs BBECTH €UIE OAMH YpO-
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BEHb, Ha KOTOPOM MOJAKJIACCH 3a7]aui MIECHTU(UKALNY Pa3INYarOTCs MOJy4aeMbIM PE3yIbTaToOM:
MOHUMOpUHe N ouazHocmupogarue (CM. pUCYHOK 3).

K 3a0auam cunmesza Bce aBTOPBI OTHOCST 3a7a4Ml npoekmuposanus M nianuposanus [12], ko-
TOpBIE TIPUHATO paccMaTpUBaTh Ha ogHOM ypoBHe [12, 13]. B [1] k Hum nobGasnsiercs ynpasnenue
(pucynok 2). B [6] x cunmesupyrowum (st nuaamudeckoi [IpO) oTHECEHBI HE TONBKO NpOoeKmu-
posanue (orpenenenue KOHPUTypalun), niaHuposanue (BbIOOP MOCIeA0BaTEILHOCTH JeHCTBUI) U
oucnemuyupogaHue (COCTaBJICHHE PACIUCAHUI), HO U ynpasieHue, a TaKKe NPOSHO3UPOBAHUE, MO-
Humopune [6] (cM. pUCYHOK 4).

B [4] npoexmuposanue NONMONHEHO cneyugpuxayuel W nianuposanuem coopku (PUCYHOK 5).
[Ton cnenndukanueit HOHUMAETCs cneyuduyuposane H08020 COCMOSHUA CYWeCmeyIowel cucme-
Mbl (31€Ch aBTOP MPOBOIUT aHAJIOTHUIO MEXIY 3aJaueil «creuu@uiuupoBaTh Heln» U 3ajaue «Iia-
HUPOBATbH», MPEIIISCTBYIONIECH cO3AaHuI0 Tpaduka pador).

aHaJIm3 CHHTC3

HUHTEpIpETALNS

MPOEKTUPOBAHUE | |IJIAHUPOBAHHE

JAUarHOCTHUKa

MOHUTOPUHT

npeackKazanue

Pucynok 1 — HauGonee pacnpocTpaneHHas kiaccuukaus 3aaad

aHaJIn3 CHHTC3

HUHTEpIIpCTAlHA
JaHHBIX YIpaBJICHUE
JUAarHoCTuKa IJIaHUPOBAaHUEC

MPUHSATHE PELIECHUS MIPOEKTUPOBaHUE

MOHHUTOPUHT MpeJcKazaHue 0o0ydeHue

Pucynok 2 — Knnaccudukanus 3amaq B [ 1]
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Hureprperanys (aHa-
m3)

Wnentudukarms IIpenckazanue Ynpasnenue

MonutopuHr JuarnoctupoBaHue

Pucynox 3 — Mepapxus «pofoBbIX aHAINTHYECKUX onepauunii» (o Knenen) [3]

CHUHTEC3

yIIpaBJICHHUE

,Z[I/ICHCTLII/IPOB aAHHC

TJIAaHUPOBAHUC

MOHHUTOPUHI

OPOCKTUPOBAHUC

ITPOrHO3UpPOBAHUC

Pucynox 4 — Knaccugukanus npo0ieMHbIX obiacteld cuaTe3upytomux tuHamudeckux JC B [6]

IInanuposanue ke MOCTaBICHO B [4] Ha cleayONINN ypOBEHb KiaccupUKaIuu (Tyaa e CTaBsAT
IUTAHUPOBAHME U JApyrue, Kak oTMevaercs B [3] co ccpuikoif Ha Reichgelt u van Harmelen), TpakTys
nIaHUuposanue Kak «IIPOEKTUPOBAHUE MOCIEN0BATEIBHOCTH omnepauuii». CTosiue «Ioa» npoex-
muposanuem 3aa4u KOHQUeypuposanue N NIAHUPOBAHUE PACCMATPUBAIOTCS MO0 KaK allbTepHa-
THUBHBIE 33/1a4H, MO0 KaK Mmapa B3aMMOCBSI3aHHBIX 3a/1a4.

IToctpoenue
(cunTe3)
Crenuduranust IpoekTuposanue [lnan
cOopku
Kongpurypuposanue [TnanupoBanue Mopmuduxarus

PucyHok 5 — Mepapxust «poI0BBIX CHHTETHYECKHX oreparuii» (o Kinencn) [3]

ABTOpBI 4aCTO OTMEYAIOT, YTO PEalbHbIC 3aJa4l SBIAIOTCA COCTaBHBIMU, ONPEAEISICMBIMU Ha
0a3e MpOCTHIX, YKa3aHHBIX B MX Kiaccudukanusx. Ho MHeHHS 0 TOM, Kakue 3afaydl U U3 KaKuxX
«COCTaBJISIFOTCS», BECbMa PA3INYHbL. 3a7aya 6blpabomKu pekoMeHoayuil o Kypce jleueHus B CUCTe-
Me MYCIN BkJIt0Ya€T MOHUTOPHHI COCTOSIHUS MAIIMEHTA, TUAarHOCTUPOBAHUE KaTeropuu 3adole-
BaHUs, UICHTU(UKALIMIO MUKPOOPTaHU3MOB M MOAN(UKALIMIO COCTOSIHUS ManuenTa [3].
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CornacHo [6] koppekyusi — 3TO TAArHOCTUKA, OMOJIHEHHAs] BO3MOKHOCTBIO OLIEHKH M PEKO-
MCEHAAIIUU ILGﬁCTBHfI IO UCIIPaBJICHUIO OTKJIOHEHUH OT HOPMAJIbHOT'O COCTOAHUA PAaCCMATPUBACMBIX
CUTYyallul, a ynpasnexue — 370 MOHUTOPHUHT, JOTIOJHEHHBIN peanu3anuen AeicTBUi. MOHUTOPHHT,
JIOTIOJIHEHHBIN APYTUMU ONEpPaLMsIMU B peajbHbIX CUCTEMAX, paccMaTpuBaeTcs B [7] Kak 4acTb AM-
arHOCTHYECKOMN CUCTeMBI. 3a/laueil ouacHocmuKkyu CYUTaeTCs HE TOJNBKO COMOCTABIIEHUE JUArHOCTH-
YECKOMY CIIy4ar0 M3BECTHOW KaTeropuu OOJIe3HEW U TMOWCK BEPOSITHOTO OOBSCHEHUS (IIPUYUHBI)
MIPU3HAKOB, HO ¥ PEKOMEHIallUU 110 MeToaam JiedeHus [ 13]. Omaaoxa, Kak CYUTAIOT, SKBUBAJICHTHA
JMarHo3Yy IUTI0C Moaudukamnmn [4].

Takum oOpa3zoM, 0 CUX TIOp HE MPEJI0KEHO OOIIECTTPU3HAHHOW CTPOHHOM KilaccuuKaum u3-
BECTHBIX 3a4a4 HHTCHHCKTyaHLHOﬁ ACATCIIbHOCTH.

2 HeobGxogaumocTb apyroro noaxoaa K NOCTPOEHUIO Knaccudukaumm
M npeacTaBreHuIo 3agay

[IpuBenéuupIii 0630p AUTEPATYpHl MOKA3BIBAET YTO, HECMOTPS HA TO, YTO K HACTOSILEMY Bpe-
MEHH BBIIIOJHEHO HEMAJIO UCCIIENOBAaHUI M 0030pHBIX PadOT, NPETEHIYIOIUX Ha MPEICTABICHHUE
MOJTHOM KJIaCCH(HMKAIMU 3a/1a4, PEIIaeMbIX WHTEJUIEKTYaJbHBIMU CHCTEMaMH, MTOYTH BCE aBTOPHI
OCHOBBIBAIOT CBOU MOJXO/bI K KJIaCCU(UKALMU HA COOCTBEHHON MHTYHMIIMHU, HE MBITAACH aleIIIUPO-
BaTh K TeM HJIM MHBIM (pyHIaMEHTalIbHBIM OCHOBaM. boisiee TOro, 3aaun OMUCHIBAIOTCS B Pa3HBIX
TEpPMUHAX, YTO 3aTPyIHSET CpaBHEHUE UX cojepxaHus. KpaiiHe peako BcTpeuaroTcst Oojee WiIn
MeHee (opMalibHbIE TTOCTAHOBKHU 3a7a4.

[TosTOMY aKkTyaslbHBIM SIBJISETCS MOCTPOCHHUE KJIACCU(PUKALMK 3a/1a4 MHTEIUICKTYalbHOH aed-
TEJIBHOCTH, OCHOBAaHHON HA HEKOTOPBIX OOIIMX MPUHIHMIIAX, €AUHOW M TOYHO ONPEAETIEHHOI ¢ 1o-
MOII[bI0 MaTEMAaTUYECKOI0 annapara TepMUHOJIOTUU. B Hacrosel pabdoTe npezaraercss MaTemMa-
TUYECKUH ammapar, MO3BOJSIOMINN BBOJUTh MaTEeMaTHUECKUE a0CTPaKIUK JJIsi BCEX COJEpKaTelb-
HBIX NOHATHUH, MCIIOJIB3YEMbIX B IOCTAaHOBKAxX 3afad. B aTux TepmuHax 0a3oBas kiaccuduxanus
3aJja4 MOXKET OBITh BBIpa)K€Ha JOCTaTOYHO abcTpakTHO. Jlanee, BBOAATCS U (POpPMAIbHO MPEICTaB-
JISIIOTCS pa3MvHble, Oojee yacTHhie cBoicTBa [IpO u mpemmararoTcsi MOCTAHOBKH 3a/1ad Ha OoJjiee
HU3KHUX YPOBHSX a0CTpAaKIMM WM HOBBIE XapaKTEpHBIE 3ajjaud, ONMPAIOIIMECS Ha TH YacTHBIE
cBoiicTBa. Takol moaXo/ K Kiaccu(uKauy J1enaeT e€ OTKPBITOM ISl PaCIIUPEHHUS.

3 3apauu MHAYKUUM U AeayKuuun

BBeném Marematnueckue aOCTPaKIIUU JI OCHOBHBIX TEPMHUHOB, UCIIOIB3YEMBIX B WH)KEHEPUHU
3HAHUU, UCTIOJB3YsI anmapar anreopandeckux cucreM [23].

Marematnueckoit aObcTpakiuen moHsaTus «repmuHoiorus [IpOy» OyneM cyuTaTh MHOTOCOPT-
Hyto curHatypy 2 = {O, F, Pr}, rae:

O — MHOXECTBO MPEIMETHBIX CUMBOJIOB, JUISI KQXJI0TO U3 KOTOPBIX YKa3aH COPT €ro BO3MOXK-
HBIX 3HAYEHUH (TE€PMUHBI, ICHOTaTaMU KOTOPBIX SIBJISIIOTCS 3HAUCHUS);

F — MHOXecTBO (yHKIIMOHATBHBIX CHMBOJIOB, JIJISl KaXKJOTO M3 KOTOPHIX YKa3aHBI COpTa apry-
MEHTOB W 3HaueHUs (PYHKIMU (TEPMUHBI, IEHOTATaMU KOTOPBIX SIBISIFOTCS ()YHKITMOHATBHBIC COOT-
BETCTBHUS),

Pr — MHOXECTBO MpPEANKATHBIX CUMBOJIOB, JUJISl KQXJA0T0 U3 KOTOPBIX YKa3aHbl COpPTa apryMeEH-
TOB TMIpeArKaTa (TEPMHUHBI, ICHOTATAMH KOTOPBIX SBIISIOTCS OTHOILICHUS ).

Ipumeuanue. yHKIIMM U OTHOUICHUS, SBJISIOIIMECS MHTEpHpeTanusaMu (aeHoratamu) QyHk-
[IUOHAJBHBIX M MPEAUKATHBIX CHMBOJIOB, MOTYT 3aBUCETh OT BPEMEHH, KOOPIUHAT MPOCTPAHCTBA U
JIPYTUX XapaKTePUCTHUK.
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Marematnueckoi adcTpakuueit moHsaTust «ourosnorus [IpOy» Oyaem cuutaTh napy <X, As>, co-
CTOSAIIYIO U3 CUTHATYphl X U MHOXKECTBA MPEIJIOKEHUN (aKCHOM) Ay Ha JIOTHUECKOM f3bIKE CHUTHA-
TYpbl Z, IPEJICTaBISIIONINX T€ CBOWCTBA TEPMUHOB OHTOJIOTMH, KOTOpPbIE ONMPEIEISIIOTCS COrJiamie-
HUSIMU.

Maremaruueckoir abcTpakiueil moHsATUs «0aza 3HaHWH, corjacoBaHHas ¢ oHTojoruei» (b3),
OyzneM cuMTaTh HEIyCTO€ MHOXKECTBO NpeanokeHnid KB; Ha JIOrM4eckoM SI3bIKE CHTHATYpBI X,
npencrapisonux Te cBoiictBa [IpO, KOTOpbIE MONYYEHBI MyTEM UHIYKIUU WU IEAYKIHUU, TPU
YCJIOBUH, YTO MHOKECTBO NpeiokeHn Ay U KBy HEMpOTHBOPEUNBO M HUKAKOE MPEIJIOKEHUE U3
KB He sABisieTcsa JTOrMYECKHM CIEACTBUEM MNpemiokeHuil u3 A;. KBy Moxker comepkaTb B TOM
yucie u 3HaHus skenepra [IpO.

Marematnueckoi abctpakmueit moustus «curyanus [IpO, cormacoBanHas ¢ OHTOJIOTHEHY, Oy-
neM cuurtath anredpandeckyro cuctemy (AC) AS; curHaTypsl X, OTHOCUTENIFHO KOTOPOH BCe Ipe/-
JIOKEHUS U3 MHOXKECTBA Ay UCTUHHBIL. [IprMepom cuTyaruu MOXKeT OBbITh M HEKOTOpast CUCTeMa KaK
«MHOECTBO AJIEMEHTOB, HAXOIAIINXCS B OTHOLICHUSAX U CBA3SIX APYT C IPYroM, KOTOpoe oOpa3yer
ONpPEACIEHHYIO LIETOCTHOCTEY [24].

Bynem Ha3wIBaTh 3a0auell unmenieKmyaibHoU 0esmenbHOCmy 3a/1auy, B IOCTAHOBKE KOTOPOIi B
KauecTBE BXOJHBIX JAHHBIX W/WIH PE3YyIbTaTOB IMPUCYTCTBYIOT COTJIACOBAHHBIE C OHTOJIOTHEH
<Z, A;> B3 KB; u AC AS;. PaccMoTpuM pa3Hbl€ KJIACChl 33/1a4 NHTEIUIEKTYaJIbHOUN AESITENbHOCTH,
Ha3bIBa€MBbIE J1ajiee Uil KPATKOCTH MPOCTO 3A0aYaMmi.

B 3aBucumoctu ot Toro, Tpedyercs au HaiTH b3 min oHa 3amaHa, MOXKHO Pa3ivyaTh 3a0ayu
UHOYKYuU 1 0edykyuu (PUCYHOK 0).

B 3amave mHaAyKIMHU 110 00ydJaromieil BEIOOPKE (3aaHHOMY MHOXECTBY 3aJlad C W3BECTHBIMHU
pemeHusiMU) Tpedyercst chopMUpoBaTh Takyto b3, oTHOCHTENIbHO KOTOPOH BCe 3a1aun o0yJaromien
BBIOOPKU PEUIatOTCs MPaBUIBHO.

Hano: maO)ecTBO {AS;} AC, COrfTacOBaHHBIX C OHTOJIOTHEH <X, As>.

Haiitu: KBs, cormacoBanHyto ¢ OHTONOTHEN <X, Ay>, TaKyl0, YTO OTHOCHUTENBHO Kaxaon AC
3 {AS;} Bce npennoxenus u3 KBy HCTUHHBI.

Kommenmapuii: {ASs} sBIS€TCS MareMaTHYeCKOW aOCTpakIMeld MHOXKECTBA 3a7a4 C M3BECT-
HBIMH pEIICHUsIMHU, T.€. abcTpakuueil o0ydaromieil BEIOOPKH.

Cpenu 3a0au d0edykyuu BHIACTUM 3a7]a4d HOUCKA 2UNOMe3 U KPUMUKU SUNOmMe3bl.

3aza4ya
3ajaya MHIYKLIUU 3anaya aegyKUUU
3agaga MOMCKA TUITOTE3 3a/laya KPUTUKH TUIIOTE3bI

PucyHok 6 — 3amaun HHIYKIUU U e AYKITAH

B 3anave noucka runore3 TpedyeTcst HAUTH BCE TUIIOTE3bI, COOTBETCTBYOMKE b3.

Jano: KBy, cornacoBanHasi ¢ OHTOJIOTHEN <X, Ay >.

Haiitu: Bce AC cursarypsl X, yAOBIETBOPSIOLIUE YCIOBUIO: BCE MPEUIOKEHHS U3 MHOKECTBA
A; U KBy 4BIsIOTCS HICTUHHBIMHA OTHOCUTENIBHO Kax10i1 U3 3tux AC.
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Kommenmapuii: nckompie AC SBISIOTCS MaTEeMaTUUECKOW a0CTPaKIIUEH THITOTES.
B 3a1aye KpUTHKM rHNOTE3bI TPEOYETCS MPOBEPUTH COOTBETCTBHUE 3aJaHHOM runote3sl b3.

Jlano: AS;, KBs, corsiacoBanHbI€ ¢ OHTOJIOTHEN <X, Ay >.

Haiitu: te npemyioxenust u3 MHoxkectBa KBy, KOTOpbIE JIOXKHBI OTHOCUTEIBHO 3aJaHHOU ASy
(WM TIOKa3aTh, YTO TAKUX MPEIIOKCHHUM HET).

4 3apaym aHanusa pe3yfbTaToOB HabNOAEHUW N aHanu3a yCNoBUM Ha peLUeHusA

O6o03naunM Ry mogMHOXkecTBO npeaMeTHBIX cuMBOJIOB O; < O curHarypsl X BMecTe ¢ UX 3Ha-
YEHUSAMHU (MHTEPIPETALUAMH), U OAMHOXKECTBA (QYHKIIMOHAIBHBIX cuMBOJIOB F| < F u npenukart-

HBIX CUMBOJIOB Pr; < Pr, 11 KOTOpBIX 3a1aHbl KX YacTHYHBIE (BO3MOXKHO, HE Ha BCEH 00IacTH UX
OTpeIeTICHNs ) UHTEPIPETAIIIH.

O6o03naunM AS(Ry) Takyro anrebpanyecKyro CUCTEMY CUTHATYphI X, YTO IPEAMETHBIE CHMBO-
el 13 O umeroT B AS;(R;) Takyro xe uHTEeprpeTaiuio, 4to u B Ry, a uaTepnperamnus ¢yHKIHO-
HaJbHBIX CUMBOJIOB U3 F| u nmpenukatapix cuMmBoiioB u3 Pr; B AS;(R;) siBisieTcs pacmmpenneM ux
MHTEpIpeTanuu B Ry, 1 OTHOCUTENIbHO KOTOPOW BCE MPEATIOKEHUS U3 MHOXKECTBA Ay UX UHTEpIIpe-
Taluu B Ry, 1 OTHOCUTETBLHO KOTOPOI BCE MPEATIOKEHHS U3 MHOKECTBA Ay HCTUHHBI.

bynem cuntath Ry MaTemaTndeckoit abcTpakiueld pe3ynbTaToOB HAOMIOACHUS CUTYaIluH, COTJIa-

COBaHHBIX ¢ OHTOJIOTHEH <X, Ay >, ecnu cymecTByeT AC ASy(R;); mpu atom AC AS.(Ry) Mmoxer
paccMaTpUBaThHCS B KAUECTBE MaTeMaTUYeCKON abCTpaKkIMKU OOBSICHEHUS PE3Y/IbTaTOB HAOIIOACHUS
CUTYAIlMH, COIJIACOBAHHOT'O C OHTOJIOTHEM.

MareMaTHuecKoi abCTpaKkIuel yCIoBUI Ha pe3yNbTaT PEIIeHUs 3a7aui, COTJaCOBAaHHBIX C OH-
Tonoruer <X, A; > u o6o3HadaembIx nainee Cy, SIBIIETCS MHOXKECTBO MPEIIOKEHUN HA JJOTHYECKOM

SI3bIKE CUTHATYPhI X TAKOE€, YTO MHOXKECTBO MpeokeHnid Ay U Cs HEMPOTUBOPEUHUBO.

B 3aBucuMoOCTH OT TOro, 3aJaHbl JTU B KaYeCTBE BXOJHBIX JTAHHBIX PE3yJIbTAaThl HAOIIOJCHUS
cutyauuu Ry nim ycnosus Ha pewenue 3agaun Cy, MOKHO pas3jinyarh 3aa4 aHaJln3a pe3ysIbTaToB
HaOII0JICHUH U 3a]1a4M aHAJIW3a YCIIOBUH Ha pemIeHus! (PUCYHOK 7).

3agada

3amaua aHanM3a pe3yIbTaTOB 3agaua aHaauza
HaONIOACHUI VCIIOBUM Ha PEIICHUS

Pucynox 7 — 3amaun aHanusa pe3yJibTaToB HAOJIOACHHUH 1 aHaM3a YCIOBUH Ha peICHUs

3amaun, paCCMOTPEHHBIC BHIIIIE, SIBISTFOTCS CIUIIKOM aOCTPaKTHBIMH U, IO3TOMY, MAJl0 pealin-
cTUUHBIMH. Bosee mosie3HbIM SBJISETCS MOAMHOMXECTBO JAEKApPTOBA MPOU3BEACHUS ITUX JIBYX MHO-
JKECTB 3aJ]a4, KOTOPOE MPUBOJUT K CIEAYIOIINM Tpynnam 3a1ay (tTadnuna 1).

3amaya noucka b3 nmo o0yuyaromei BbIOOpKe cCUTYyaluil, MPeACTABJIEHHBIX pe3yJbTaTaMu
Ha0JII0JeHUIl paccMaTpUBAETCsl KaKk KOMOMHAIMA 3a0ayuu UHOYKYUU U 3a0a4u aHaIu3a pe3yivma-
moe HaOodeHull, B KOTOPOU KaX bl 3JIEMEHT 00y4JaroIieil BRIOOPKH MPECTABIsAET COO0N Pe3yilb-
TaThl HAOMIOJCHUS HEKOTOPOW CHUTYaIlMU: MO Takoi oOydaromiel BeIOOpKe Tpedyercs chopmupo-
BaTh Takyl b3, cormacoBaHHYIO C OHTOJIOTHEH, YTO MO KKIOMY 3JIEMEHTY 00ydJaromeid BEIOOPKH
MOJKET OBITh TIOCTPOEHA MOJIETh CUTYAIlUH, COTJIACOBAHHAS C OHTOJIOTHEH U pe3yabTaTaMu HabIto-
JIEHH#, KOTOpasi COOTBETCTBYeT b3.
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JlaHo: oOy4aromias BeiOOpka {R;} (MHOXXECTBO 3JIEMEHTOB, KaXK/IbI U3 KOTOPBIX MPEICTABIICH
pe3yibTaTaMu HaOJIIOACHUN HEKOTOPOH CUTYaIlMH, COTJIACOBAHHBIMU C OHTOJIOTHEH <X, As>).
Haiitu: KBy, cornacoBaHHyl0 ¢ OHTOJNOTHEN <X, A;>, TaKyro, YTO JJISI KOKIOro 3jieMeHTa Ry

obyuatomieit BeiOopku cymiectByeT AC AS;(R;), OTHOCHTENBHO KOTOPOIi Bee mpeanoxkeHus u3 KBy
HCTHUHHBI.

Ta6mmma 1 — Kitaccudukanus oCHOBHBIX 33,184

Oejb 3aJa4u HHAYRKIHUSA INOMCK Ir'umnorTes KPUTHKA TrHI0TE3bI
uHgopma-

yus 6 3a0aue

3a0ambl pe3yrbmamol nouck b3 mo oGyuarorieit BoI- MTOWCK THITOTE3, 00b- | KPUTHKA OOBICHEHUS

HaO00eHul OOpKe CHUTYaIlHid, TTIpe/ICTaBIICH- SICHSFOIINX pe3yNbTa- | pe3ylbTaTOB HAOIIOIC-
HBIX pe3yJbTaTaMU HAOMIONEHNUH | ThlI HAOJIONCHUI HUH

3a0ambl YCIOBUSL HA pe- - MPOCKTUPOBAHHE KPHUTHKA [TPOEKTa

WernuA

3amaya moucKa rumnores3, 00bLICHIIONIUX Pe3yJbTAThl HAOJIIOAEHUI pacCMaTpPUBAECTCS Kak
KOMOUHAIMS 3a0auu NOUCKA 2unomes U 3a0ayu aHaiu3a pe3yibmamos HaOa00eHull, B KOTOPOn
kpome b3 3amanbl U pe3ynbTaThl HAOTIOICHUN CUTYAIUU: TPEOYeTCs HAMTH BCE THUIIOTE3bI, COOTBET-
CTBYIOIIME pe3yibTaTaM HabmoaeHuii u b3.

Hano: KBy, cornacoBanHas ¢ <X, A; >, Ry, coriiacoBanHas ¢ <X, Ay >.

Haiitu: Bce Takue AC ASy(Ry), uTo Bce mpeioxkeHus u3 MHOXKecTBa Ay U KBy sBisitoTCs nc-
THUHHBIMU OTHOCHUTCIBHO KaH(HOﬁ n3 3tux AC.

Kommenmapuii: B 3Toi mocranoBke nckombie ASy(Ry) SIBISIIOTCS MaTeMaTHYECKON aOCTpaKIn-
et O0BSCHEHH pe3yIbTaTOB HAOIOACHHS CUTYalluH, COTJIacCOBaHHBIX ¢ b3.

3agaya mMpoeKTUPOBAHMUS PACCMATPHUBACTCS KaK KOMOWHAIUS 3a0auu NOUCKA 2Unome3 U 3d-
dauu amanuza ycioeuil Ha peuieHue, B KOTOPOM Kpome 0a3bl 3HAHHH 3a/1aHO HEMyCTOE MHOXECTBO
YCIIOBHI Ha pe3yJbTaT peUIeHus 3afaui: TpeOyeTcss HaWTh BCe MPOEKTHI, COOTBETCTBYIoMmME b3 n
YCIIOBUSIM Ha pElIeHHE 3a/1auH.

Hano: KB;, cornacoBanHas ¢ <X, A; >, C; (1enycroe), npu ycnoBuu: Ay U KB; U C; HenpoTu-
BOPEUYMBO.

Haiitu: Bce Takue {AS;}, OTHOCHUTENBHO KOTOPHIX Bce mpemtokeHus u3 Ay U KBy U Cy sBis-
H0TCA UICTUHHBIMU.

Kommenmapuii: AS, siBnsieTcss MaTeMaTHIeCKOW aOCTpaKIIUeH MPOCKTa.

3agaya KPUTHKH O0bSICHEHUS Pe3yJbTAaTOB HAOMI0eHUH paccCMaTPUBAETCs KaKk KOMOWHa-
U 331a49M KpUMUKY 2UNOme3vl U 3a0ayu aHaIu3a pe3ynvbmamos HabarodeHuil, B KOTOpPOil Kpome
0a3bl 3HAHUW JaHBI PE3YJIbTAThl HAOIIOECHUS CUTYAIlMU U UX OOBSICHEHUE: TPeOyeTCsl YCTAaHOBUTH
HECOOTBCTCTBUC OG’bSICHCHI/ISI PE3YyIbTATOB HaGJIIO,Z[eHI/IH B3 umn MMOATBCPAUTL UX COOTBCTCTBUC.

Hano: KBy, cormacoBannas ¢ <X, As >, Ry cormacoBannoe ¢ <X, A; >, ASy(R;), cormacoBanHas
c <X, A;>.

Haiitu: Te npennoxxenusi u3 mHoxkectBa KBy, koTophie nm0kHBI oTHOCHTENBHO ASy(Ry), nmm
II0Ka3aTbh, YTO TaKHUX HpCIIHO)KCHI/Iﬁ HET.

Kommenmapuii: ASy(Rs) siBIseTcs mMareMaThuyecko aOCTpakiued OOBSICHEHUS PE3yJbTaTOB

HaOmoneHus Ry.
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3agaya KPUTHKHM MPOEKTA paccMaTpUBAETCs KaK KOMOWHAIUS 3a7auu KPUMUKU 2unomesvl 1
3a0a4u aHanu3a ycioeuill Ha peulenue, B KOTOPO TpedyeTcs MpoBepUTh COOTBETCTBUE MpoekTa b3
U yCJIOBHSIM, KOTOPBIM OH JIOJKEH yJOBIIETBOPSITD.

Hano: KBs, cormacoBannas ¢ <X, A, >, Cs, cornacoBaHHoe ¢ <X, Ay >, AS;, Ipu ycloBHH:
MHO’K€CTBO NpeaioxkeHnid Ay U KBy U C; HenmpoTuBOpeunBo.

Haiitu: te npemioxenns u3z mHoxectBa KBy U C;, KOTOpbIE J10KHBI OTHOCUTENIBHO 3alaHHON
AS; (Mu oKa3arTh, YTO TAKUX MPEIOKEHUN HET).

Kommenmapuii: ASs siBsseTCS MaTeMaTHIeCKOW aOCTpaKIMel KPUTHKYEMOTO TTPOEKTA.

5 3apauun, cBAA3aHHbIe C Knaccudukaumen

Bo muorux IpO cymecTByrOT KiaccupUKaIMU CUTyaIluid U PEIIatoTCs 3a/1aud, YIUTHIBAOIITHE
3T Kiaccupukanuu. B Takux 3amayax B CUTHATypy X BXOAMT MPEIMETHBIH CUMBOII «KJIaccy, 00-
JaCTh BO3MOXHBIX 3HAYEHUH KOTOPOTO COCTOMT M3 KOHEYHOTO MHOXKECTBA 3HAYCHWH {Ki1acc,...
K1acc;, ..., K1acc,}, a B b3 KBy BXomAT npeioxkeHns 0 CBOMCTBAX CUTYallni KaXKI0To Kiracca.

[ToctaBneHHbIE BBIIIE TPYIIHI 3a/1a4 UMEIOT CBOM YTOYHEHHUSI; BOZHUKAET TaKKe HOBas 3a/1aya,
YVUUTHIBAIOMIAS KJIACCU(DUKAINIO CUTYAIHi (PUCYHOK 8).

3amaya JeAyKIHUH

3&2[&‘{3 KPUTHUKHU IT'MIIOTE3bI

3aJa4a KpUTHKH

3az[a11a IIOUCKa Ir'MIioTe3

—

3amaya MOMCKA FUIOTES, 3ajada 6FHHOTe3LI,
IPOCKTHUPO- 0 'I)ﬂCHﬂIOIl[Cﬁ 3aJa4a KpUTHKH
OOBSICHAIOIINX
6 o BaHHUA pe3yabTaTsl IIPOCKTa
pe3yNbTaThl HAOMIOACHUIHA HAGTIO e HHiT

3amaua 3amaua 3anpoca 3ajaia 3ajaia KpUTHKH 3aj1a4a KPUTHKH
* | pacnosnaBanms | |zonommmrensHol| | MPOCKTHPOBAHMI o © IPOCKTA
- HH(bOpMaHI/H/I CUCTEM 3a1aHHOI'O 3aaHHOIO
: L K1acca KIacca
E pacno3HaBaHUA
.- lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll L]

PI/IcyHOK 8 — BapI/IaHTLI 3aJa4 ACAYKIUU, YIUTbIBAIOIINX KHaCCI/I(l)I/IKaHI/II/I CI/ITyaHI/Iﬁ NI CUCTEM

3agaya (opMHpoBaHusI 3HAHMI 0 KJjaccax nmo odydawliueidl BbIOOpPKe CHTyaluid, nmpen-
CTABJIEHHBIX pe3yJibTaTaMi HAOJI0JeHHH paccCMaTPUBAETCS KaK YTOYHEHHE 3adauu noucka b3
no obyyarowell 8vlOOpKe cumyayuti, NPeoCmasieHHbIX pe3yibmamamu HadIo0eHul, B KOTOPOM
3JIeMEHTaMu 00ydJaroIiei BbIOOPKH SBISIOTCA HE TOJIBKO PE3YNbTaThl HAOMIOIEHUS PA3TUYHbBIX CH-
Tyalui, HO U KJIacC, K KOTOPOMY OTHOCHUTCS Ka)xJasi CUTyalusl.

Jano: oOyuaromas BeiOopka {<R;, kracc = kaacc}, KaKIblid U3 3JIEMEHTOB KOTOPOM TIpe-
CTaBJICH TApPOM, COCTOSIICH W3 pe3yabTaTOB HAOIIOJCHUN HEKOTOPOW CHUTyallUM M 3HAYC€HHUEM
Kaacc; IPEAMETHOTO CUMBOJIA «KJIACC» I TOW CUTYALIUH.
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Haiitu: KBs, Takyro, 4To 7151 KaKI0T0 3J1eMeHTa oOy4varomieit Beioopku <R, xiacc = knacc™>

cymectByeT AS; (<Ry, x1acc = kaacci>), OTHOCUTENBHO KOTOPOH Bce mpemioxeHus u3 KBy uc-
THUHHBI.

Kommenmapuii: {<Ry, xnacc = xknacc>} sBISeTCS MaTeMaTH4ecKoi aOCTpaklueil MHOXKECTBa

MPaBUJIILHO KJIACCU(UIIMPOBAHHBIX CHUTYAIlMd, 3aJlaHHBIX pe3yiabTaTaMu HaOmogeHui; AS;(<Rs,
K1acc = Kaacc;>) sBIAETCS MaTEMaTHYECKON abCTpakiue 00bsICHEHUS KiacCU(pUKAIIUU CUTYaIlUH,

3ajaHHOI pe3ynbraTtamu HaOmronenuil; KBg sBisercs maremarudeckoit aberpakumeit b3, conep-
JKalei onucaHusl CBOMCTB KJIacCOB.

3agauya pacno3HaBaHMsl pacCMaTPUBAETCS KAaK YTOUHEHHUE 3a/lauM noucka cunomes, o0bsc-
HSIOUIMX Pe3yJIbTaThl HAOMIOIEHUH, B KOTOPO# TpeOyeTcs HallTH Bce TMITOTE3bI O KIlacce CUTYAIlHH,
OMMCAHHOW pe3yibTaTaMu HAOIIOACHUH.

[lano: KBy, Ry, cornacoBannblie ¢ <X, A;>.
Haiitu: muoxxectBo Hr xp s = {knaccij, ..., knacciy}, cocTodlilee U3 Bcex TaKUX 3HAUECHUH Mpel-
METHOH TlepeMeHHO# «kiaccy, uto cymiecTByloT AC AS;(<Ry, xkracc = knacci™>), ..., ASy(<Rs,

Kacc = KAACCip™>), OTHOCUTEIBHO KaXJI0W U3 KOTOPHIX BCE MPEIIOKEHUS U3 MHOXKecTBa Ay U KBy
SIBJIIIOTCSI ICTUHHBIMH.

Kommenmapuii: AC {AS; (<R, k1acc = knacc>)} SABIAIOTCS MaTeMaTUYECKUMHU aOCTpaKIus-
MU OOBSICHEHHS Pa3IMYHbIX KITacCH(UKAIMK OJHUX U TeX K€ Pe3yabTaTOB HaOIIOJCHUI.

Bynem rosoputs, uto b3 KBy ynoBineTBopseT yCioBHIO Pa3AeaIuMOCTH KJIacCOB, €CIIN IS JIO-
oot mapel <Ry, xracc = xknacc>, nnst koropoit cymectByer takas AC AS; (<R, kracc = knacc>),
OTHOCHUTEJILHO KOTOPO Bce mnpeioxeHus u3 KBy uctunnsl, 1 B KBy CyHIECTBYIOT JIOXKHBIE MPE-

n0xeHust oTHocuTenbHO MO0l AC AS; (<R;, kracc = knacc), npu modoMm j #1.
MatemaTnyeckoi abcTpakiuei 3ampoca JOTOJHUTEILHON WHpOpManuK, 0003HA4aeMoro Ja-

nee Qy, A7 pe3ynbTaToB HAOMONEHHS Ry, cOrmacoBaHHBIX ¢ OHTONOTHEH <X, A>, ABJseTCs: 100
npenMeTHeIi cuMBoi o € O \ Oy; mubo tepm f(cy, ..., ¢x), TOE ¢}, ..., Ck — KOHCTAHTHI, a f — QYHKIIHO-
HAJIBHBIA CUMBOJI CUTHATYphI X, ipuuéM ecnu [ € Fy, 10 <cj, ..., ¢;> HE MPHUHAJICKUT YaCTHUHOU
o0JacTu ompezesieHnsi CMMBOJIA f, 3a1anHoi B Ry; mubo dopmyna p(cy, ..., ci), TOE C), ..., Ckx — KOH-
CTaHTHhl, & p — NPEIUKATHBIM CUMBOJI CUTHATYpHl X, IpU4€M eciu p € Pry, 10 <cy, ..., ¢> HE npu-
HAJJICKAT YaCTUIHOM 00JIaCTH ONpE/IeNICHNs CUMBOJIA p, 3a1aHHOM B Ry.

MaremaTnueckoil abcTpakieid orBera Ha 3ampoc Qy, o0o3Hauaemblil nanee AQy, sBIsETCA
mub0 3HAYCHHE MPEIMETHOTO CUMBOJA 0, MO0 3HaueHue Tepma f(cy, ..., ¢x), 0o 3HaueHue ¢op-

MYJIBI p(Cy, ..., Ci), Takue, uto cymecTByeT Takass AC AS; (<Ry, AQs), 9TO HU OHO U3 MPEIIONKE-

HUW Ay HE SBIIICTCS JIOXKHBIM OTHOCUTENBHO AS;(<R;, AQy).

3agauya 3ampoca J0NOJHUTENbHOI HHpOpMAIUM A8 PAacO3HABAHUS PACCMATPUBACTCS 10
AHAJIOTHH C TIOCJIEJI0BATEIbHBIM CTATUCTHYECKUM aHAIM30M. B Hell 1o pe3ynbraTtam HaOIOACHUN
CUTYaIUH, JJIsl KOTOPBIX CYIIECTBYET OOJIee OJJHOM TUIOTE3bl O Kiacce, TpeOyeTcs MPeaoKUTh J0-
MIOJTHUTEIHHOE HAOIOICHUE CUTYAIN, KOTOPOE TapaHTUPOBAHHO TTO3BOJIHUT COKPATHUTHh MHOXKECTBO
THUIIOTES.

Hano: KBs, yaoBieTBopsitoniasi yCIOBHIO pa3feIuMOCTH KJlaccoB, Ry, Takoe, 4To M HEro
MHOkecTBO Hp kp sy IMEET MOITHOCTH HE MEHBIIIE JIBYX.

Haiitu: Tako# 3anpoc O AONMOTHUTENBHOM HHGOPMAIINH TSl PE3yJIbTaToB Ry, cOrmacoBaHHBIX
¢ oHTONOrHeH <X, A;>, uto eciu R’; ectb Ry, 00benunennoe ¢ AQ;, To MHOXKecTBO Hy' xp y UMeeT
MEHBIIIYI0 MOIIHOCTb, Y4eM MHOKeCTBO HR kg 5.
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Kommenmapuii: MHOXecTBO Hp kp s ABIsSETCS MaTeMaTH4ecKol abcTpakiuedl MHOXKeCTBa T'H-
MOTe3 O KJIACCE CHUTYaIluH, MoiaydeHHbIX Ha ocHoBe b3 KB; m pesymbraroB Habmionmenmii Ry, a
MHOecTBO Hp> kxp s ABISIETCS MaTeMaTHUeCKON aOCTpaKIeil MHOKECTBA TUIIOTE3 O KJIacCe CUTya-
IIUH, TOJTy4eHHBIX Ha ocHoBe b3 KB 1 pe3ynbraToB HalOmroneHuit Ry, 1OMONHEHHBIX pe3ynbTaTa-

MU 0TBeTa AQ Ha 3anpoc (s TOMOIHUTEIHHON HH(DOpMAIIH.

3agaya NpoeKTHPOBAHMS CHCTEM 3aJaHHOIO KJacca SBISETCS YTOUHEHHEM 3a0ayu NpoeK-
muposanus. B Heit Tpedyercs o b3 u MHOXKeCTBY YCIOBHI Ha Pe3yNbTaT PEIICHUS HANTH MPOCKT
CHCTEMBI 33JJaHHOI0 KJlacca.

Jlano: KBy, 3HaueHue xnacc,, NpeIMeTHOTO CUMBOJIA «kiacey, Cs.
Haiitu: Bce takue {AS; (<xracc = kaacc,>)}, OTHOCUTEIBHO KOTOPBIX BCE MPEIOKEHUS W3
A; U KB; U Cy aBASIOTCSA UCTUHHBIMHU.

Kommenmapuii: nainennsle {AS; (<kracc = knacc,>)} SBISIOTCS MaTeMaTUYeCKOW aOCTpak-
IIUCH MHOYKECTBA MTPOCKTOB 33J]aHHOTO KJIACCA KAACCy.

3ajaya KPUTHKH THIOTE3bl O KJIACCE PACCMATPUBACTCS KaK YTOYHEHHE 3aaull KPUMUKU
00vsICHeHUs: pe3yibmamos HadodeHu. B Hell TpedyeTcsi MPoBepUTh COOTBETCTBHE 3aIaHHOM T'H-
MOTE3bI O MPUHAUICKHOCTH CUTYAIMH 33JJaHHOMY Kiaccy b3.

Jlano: KBy u Ry, cornacoBanHsle ¢ <X, A;>, 3HaU€HUE KIacc; TIPEIMETHOTO CUMBOJIA «KJIAccy,
AS; (<Rs, knacc = knacc>).

Haiitu: Te npennoxxenust u3 mHokectBa KBy, koTopsie 1oxHBI 0THOCHTENBHO ASy(<R;, x1acc
= Knacc;>), Ui 1oKa3aTh, YTO TAaKUX MPEIJIOKEHUN HeT.

Kommenmapuii: AS; (<R, knacc = kaacc™>) sBAseTcss MareMaTudeckoi abcrpakiueil o0bsic-

HEHUs MPUHAJUIEKHOCTU pe3yIbTaToB HabmoaeHus Ry kinaccy kuacc;.
3agaya KPUTHKHU MPOEKTA 33JJaHHOI0 KJIACCA PacCMaTPUBAETCA KaK YTOUHEHUE 3a/1a4ll KpH-
TUKHU TPOEKTA, B KOTOPOH 3aJ]aH KIIaCC MPOCKTUPYEMOM CUCTEMBI.

Hano: KBy, C,, cornacoBannbie ¢ <X, A;>, 3HaU€HUE K1dcc; TPEAMETHOTO CUMBOJIA «KJIAcCy,
AC AS; (<knacc = knacc>).

Haiitu: Te npemyoxenns n3 MHoxkectBa KBy U Cs, KOTOpbIE JT0)KHBI OTHOCUTENIBHO 3aJaHHON
AS; (<knacc = knacc), WK N0Ka3aTh, YTO TAKUX MPEJI0KEHUN HET.

6 3apaum gns cuctem, COCTOSLMX U3 KOMIMOHEHTOB

Bo MHorux IIpO ananu3upyroTcst WM NPOEKTUPYIOTCSA CUCTEMBI, COCTOSLINE U3 KOMIIOHEHTOB,
U pelIaroTcs 3a/laud, YYUTHIBAIOIIME 3TH KOMIIOHEHTBl U OTHOIIEHUS MEXIY HUMH (B TOM 4HUCIIE

MIPOCTPAHCTBEHHBIE). B Takux 3amavax B CUTHATYpe X MPUCYTCTBYIOT CHMBOJIBI AJs1 0003HAYECHUS
KOMNOHEHMO8 U OMHOWEeHUli MEXITY HUMHU; Ay ONMUCHIBAET MHOXKECTBA TAKUX CBOMCTB KOMITOHEH-
TOB ¥ OTHOIIECHHM, KOTOPBIE onpeAessitorcs coramenuamu cnenuanucto [IpO. B b3 KB u B yc-

JIOBUSX HA pe3yibTaT penieHus 3a1aun Cy MIPUCYTCTBYIOT MPEUIOKEHUS O CBOMCTBAX TAKUX CHUMBO-
JIOB, TIOJTy4aeMbIe UHIYKTHBHBIM HITH JISTYKTHBHBIM ITYTEM.

YToYHEHHEM 3a]1a4 MPOCKTUPOBAHUS IS ATOTO CIIydas SIBIAIOTCA 331a4l KOHPHUTYPHUPOBAHUS
(wmm c6opkm). [loctaHoBKa 3a7a4il KOH(GUTYPUPOBAHHUS COBIIAAET C TTOCTAHOBKOM 3aa4Ml TPOEK-
TUPOBaHUA, IpU YCIOBUH, YTO PE3YJIbTATOM PCIICHHUA 3aJavud ABJISICTCA MHOXKXCCTBO BCCX TaKHUX

{AS;}, KOTOpBIC ONMUCHIBAIOT KOH(PHUTYpAIMIO CHCTEMBI C MOMOIIBIO CHUMBOJIOB, 0003HAYAIOIINX

KOMNOHeHmbl U omHoutenus. AS; sBISETCS MaTeMaTHYeCKO a0CcTpakiueil npoekTa KoHpUrypauun
CO3J1aBaeMOl CUCTEMBI (B JTUTEpaType OOBIYHO HA3BIBAEMOTO CIICU(pUKAIIECH).
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AHaJIOrMYHbIC YTOYHEHHS UMEIOT MECTO M IS 3a0ay NOUCKA 2UNOME3, 0OBACHAIOWUX PE3) b~
mamwl HabOMOOeHUll, KPUMUKU 00bIACHEHUs Pe3Yibmamos HaOa00eHull I KpUmuKUu npoekma.

7 3apgauun, B KOTOPbIX CYLLECTBEHHYIO POSib UrpaeT BpeMs

HCKOTOpI)Ie 3aaa4u CBsA3aHBI C OHTOJIOTHAMH, KOTOPBIC 00513aTENILHO COACpKAT TCPMUHEI, IC-
HOTATbl KOTOPBIX ABJIAFOTCA (I)YHKLII/IOHaHLHLIMI/I COOTBCTCTBUAMU U OTHOIICHUSAMM, 3aBUCAIIHMMHA

OT BpeMeHU. B Takux 3a7ayax B CUTHATYpy X BXOJAT (PyHKUIHMOHAJIbHBIE M MPEIUKATHBIE CUMBOJIBI,
3aBUCSILNE OT gpemeHu (3TU CUMBOJIBI SBJISIOTCS MaTeMaTH4eckoi abcTpakuuel aTpuOyToB JUHA-
MUYECKOW CHCTEMbl WJIM CUTYalluM, 3aBUCSIINX OT BPEMEHH, OJTHUM U3 KOTOPBIX YaCTO SIBIISETCS

cocmosiHue). B TOCTaHOBKAx 3adau ananuza pe3yibmamos HaonwodeHuti Ry COTEPKUT KOPTEKH

3HAYEHUM TaKUX CUMBOJIOB, U B Ay, KB; 1 C; TpUCYTCTBYIOT NPEII0KEHUS, UCTIOIB3YIOIINE TAKHE
CHUMBOJIEI.

MHoecTBa (YHKIIMOHATBHBIX U MPEIUKATHBIX CHMBOJIOB CUTHATYPHI X, 3aBUCALINX OT 8peme-

Hu, 6ynem obo3navats Fy u Pri. [lycts {1 ,.. 1y} - HOAMHOMXeECTBO cuMBOJIOB U3 Fy U Pry , nis xo-
TOPBIX 3aJIaHbl UX UHTEPHPETALUU B HEKOTOPbIE MOMEHThI BpEMEHHU.

@OyHKIMOHANBHBIN TepM (aTOMHYIO (opMyily) ¢ TakuM cuMBosIoM (1 < Fy U Pry), oqaum u3 ap-
T'YyMEHTOB KOTOPOIl SIBJISETCS_MOMEHT t, 0003HaYMM uepes Iy (..., t, ...). DYHKIMOHAIbHBIE TEPMbI
(atoMHbIE (OPMYJIBI) CHMMBOJIA Tjj, APTyMEHT KOTOPBIX, COOTBETCTBYIOLIMH MOMEHTaM BpEMEHH,
UMeEET 3HauYeHus to, ..., t, 0003HauuM depe3 {rg(..., to, ...), ..., Ij (..., tk, ...)}. Eciu dpyHkimonans-
HbIe TepMbI (aToOMHBIE HOPMYIBI) {11 (...,t0,...), ... Ter (ovostic 5ot )yer Tem(enntosenn), oon T (ot 5o}
BMECTE C MX 3HAUYCHUSMHU BXOAT B Ry, To B 3TOM ciiydae BMecto Ry Oynem mcmonb3oBatk 0003Ha-
yeHue Ry(to, ..., tx). DyHKIHOHATBHBIN TepM (aTOMHYIO (hOpMYITy) CUMBOJIA ¢ apryMEHTOM t’, Co-
OTBETCTBYIOIITUM MOMEHTY BpeMeHH (B KOTOPBIA 3HAUCHUE TepMa WK (OPMYIIbl HEU3BECTHO), 000-
3HauuMm uepes3 q’(..., t7, ...).

[TocTaHoBKM 3a7ay MOMCKA THIOTE3, OOBACHAIOMINX PE3yIbTaThl HAOMIOAEHUN, KPUTUKU 00b-
SICHeHUS Pe3y/IbTaTOB HAOMIOACHHA U Ap. ISl JUHAMHYECKON CUTyallMd HE MEHSIOTCS, HO YTOYHS-
FOTCS 3@ CUET TOTO, UTO MHTEPHpPETAIUs HEKOTOPHIX CUMBOJIOB 3aBUCUT OT BpeMeHu. B IIpO, pas-
JTUYAIOIINX KJIACCHI CUTYallUid, 3HAYCHHsI KOTOPHIX 3aBHCAT OT BPEMEHH, TAKUMH YTOUYHSIFOIIMMHU
3aJladyaMM CTAHOBSITCS 3a/laya paclio3HaBaHUs KJlacca CUTYyalluH, OMUCAHHOW pe3yjbTaTaMH JAUHA-
MUYECKUX HAONIOJEHUI, M 3aJava 3ampoca JOMOTHUTEILHOW WHGOpPMAIMU ISl paclo3HaBaHUS
KJIacca JUHAMUYECKON CUTYyaruu (pUCyHOK 9).

3adauu npoexmuposanus (1 KpumMuKyu npoexma) MOTYT CTaBUTHCS JJI JUHAMHUYECKUX CUCTEM
(a HE TONMBKO IS cTaTHueckux cucreMm). Cpeny CUMBOJIOB CUTHATYPHI IS IPOEKTOB JUHAMHUYE-
CKHX CHUCTEM JIOJDKHBI OBITh (DYHKIIMOHAIBLHBIC W/HIIN MPEAUKATHBIE CHMBOJIBI, KOTOPBIC 3aBUCST OT
BPEMEHHU. DTU CUMBOJIbI UCIIOJIB3YIOTCS NIPU ONMCAHUH TUHAMUYECKUX CBOMCTB KOMIOHEHTOB B b3

KBy u npu 3aganun ycnoBuii Cy Ha KOHKPETHYIO IPOSKTHUPYEMYIO cHcTeMy. Takum o0pazom, B 3a-

oauax npoekmuposanus TMHAMAYeCKOl cucTeMbl B Cy MPUCYTCTBYIOT (DOPMYJIBI, OTPAXKAIOIINE AH-
HaMHMUeCKHe CBOMcTBa cucTeMbl. KpoMe yTOUHEHHBIX 3a/1a4 JUIsl JUHAMUYECKUX CUCTEM BO3HUKAIOT
1 HOBBIE 33J1a4H.
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3agaua MmoucKa rumoTes,
OOBSICHSIFOIITUX PE3YIILTATHI
HaOMIOIEH UM

H H
- »
= 3amaua H
= | pacrosHaBaHHs 3aﬂa‘i§ 3arpoca JONOJHUTEIIb- o
H HO HH() OpMaIiu JIIst :
= pacro3HaBaHus =
= H
= H
= 3amaua =
-""PaCHOSHaBa}H/ISI"'"""""" R -
B B . <R R
= CUTYyallnH, 3amaua 3ampoca -
= OIMCAaHHOM 3amaua 3anaua JIOTIOJTHATENBHON HH(MOPMAITUU :
= pC3ZHBTag§MH MOHHMTOpPHHTA IPOTHO3a B Pa3HbIe MOMEHTBI BpEMEHU H
I | IMHAMHYECKHX =
= | HaOmonmeHwil, H

Pucynox 9 — Cxema U3MEHEHHS CTIEKTPa BO3MOXKHBIX 3a7[ad B 3aBUCHMOCTH OT XapakTepucTuk [IpO

3agaya NMPoOrHo3a — yrouHeHHE 3a0ayu NOUCKA 2unomes, 0ObACHAIOWUX pe3yabmambsl HAOII0-
OeHull, B KOTOPOHW MO 3HAYCHUSIM (PYHKIIMOHATBHBIX TEPMOB (aTOMHBIX (HDOpPMYJT), 3aBUCSIIHUX OT
BpPEMEHH, 33J]aHHBIM B HEKOTOPbIE MOMEHTHI BPEMEHH to, ... tx (0OBIYHO — MO pe3ysbTaTaM Ha0IIo-
JICHUN 32 TUHAMHYECKOH CHUCTEMOI) TpeOyeTCsl ONMpeneNITh 3HAYCHUsI ATOTO WIIH IPYTroro (QyHK-
[IUOHAIBHOTO TepMa (aTOMHOU (HOpMyJIbl) A7 33JaHHOTO MOMEHTa BPEMEHH t’, OTIMYHOTO OT to,
..., tx ("ame - ms OyayIero MOMEHTa) TPH 3aJaHHBIX 3HAYCHUSX OCTAIBHBIX apTyMEHTOB (eciin
OHH €CTh).

Jlano: KBs, cormacoBanHas ¢ <X, Ay >; yHNoOpsAJI0OYEHHOE MHOXECTBO MOMEHTOB BPEMEHH

{to, ..., t}; Ry(to, ..., ti); t” €& {to, ... tk};q" € Fy U Pry.
Haiitu: Bce Takue 3HaueHUs PyHKIIMOHAIBHOTO TepMa (aTomHOU popmyisl) q’(..., t°,...), 11

KaKI0ro U3 KOTopobix cymectByeT Takas AC AS; (<Rs(to, ..., tk), q’(..., t’,...)>), 4TO BCe mpeaso-

»eHus u3 KBy HCTUHHBI OTHOCUTEIBHO HEE.

Kommenmapuii: ecnu t” > ty , TO peub HAET O MPOTHO3E HA Oyayiiee; eciu ke t’ < ty, TO pedb
UJIET O «PETPOCIEKTUBHOMY ITPOTHO3E.

Ecnu B [IpO nuHaMuke paccMaTpUBAEMBbIX CUTyallUii COOTBETCTBYET KOHEUHOE MHOKECTBO CO-
CTOSIHUH {cocmosanue,,... cocmosnue;, ..., cOCmosHue, }, T0 (PyHKIIMOHAIBHBIM CUMBOJI «COCTOS-
HHE», 3aBUCSLIMN OT BPEMEHH, HAUYMHAET «UIPATh POJIb» MPEAMETHOIO CHUMBOJA «Kjaccy. llpu
3TOM YacCTHBIM CIIy4aeM 3a0ayu npocHo3a CTAHOBUTCS 3a/a4a NPOSHO3Ad COCMOAHUSL OUHAMUYECKOU
cucmemvl; B Hell TpeOyeTcsl HAMTH 3HaYeHHe (PYHKIIMOHAIBHOIO CUMBOJIA «COCTOSIHUE» B UHTEpe-
CYIOIIMI MOMEHT BPEMEHH.

Hapsiny c 3aoaueti pacnosnasanus cocmosinua cucmemsl, KOTOpas MOXKET ObITh pacCMOTpEHa
JUIs. AMHAMHMYECKOM CHUCTEMBI, UMEET MECTO 3aJlada pacno3HA8aHUus B PEalbHOM BPEMEHHU TAaKOTO
MoOMeHma, KOT/1a CUTyalus TpedyeT IPUHITHUSI HEKOTOPhIX Mep. Takoe coCTOssHUE CUCTEMBI HHOT A
Ha3bIBAIOT «KPUTUYECKUMY, OTIIMYHBIM OT HEUTPAIBHOTO, a 3a/1a4y paclo3HAaBaHUS TAKOT'O COCTOS-
HUS - 3a0ayell MOHUmMopuHea. B 3ToM cllydae B CUTHATYpy JOJIKEH BXOJIUTh HEKOTOPBIHN BbIIEICH-
HBIN NIPEAUKATHBIN CUMBOJI KpUMUYecKkoe coCmosiHue.

B 3agaye moHMTOpUHra TpeOyercsl Mo pe3yjbTaTaM HaOMIOJEHUS AMHAMUYECKOM CHCTEMBbI
OMPENIEIUTh, SIBJSETCS U COCTOSTHUE CUCTEMbI KPUTUUECKUM.

Jlano: KBy, cornmacoBannas ¢ <z, A;>; Ry(to, ..., t).
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HaiiTu: Takoe 3HaueHHe aTOMHOU GopMyIbl kpumuyeckoe cocmosinue (1), sl KOTOPOro Cy-
mectByeT Takas AC AS; (<Ry(to, ..., tk), Kpumuueckoe cocmosinue (t¢)>), 9T0 BCe MPEIIIOKECHUS U3
KB; UCTMHHBI OTHOCUTEIIBHO HEE.

Jlnist TuHAMUYeCcKOM CUCTEMBbl YTOYHEHHEM 3a1auu noucka b3 mo obyuaromiel BIOOpKe cuTya-
UM, TIPEACTABICHHBIX PE3yJIbTaTaMH HAOMIONCHUM SIBISETCS 3adaua noucka b3 no obyuarowet
8bIOOpKe cumyayuil, NPeoCcmasieHHbIX pe3yibmamamy Haoao0eHull TMHAMUYeCKOH CHUCTEMBI, T0-

CTaHOBKA KOTOPOM mony4aeTcs 3aMmeHon {Ry} Ha {Ry(to, ..., tk)).

8 3apaum, cBsizaHHbIe C NNIAHUPOBAHUEM AENCTBUN

Bo muorux IlpO pemarores 3agauu, paccMaTpUBaromue ASHCTBHS (YIIOPSIOYEHHBIE XOTS Obl

YaCTUYHO), MPUBOJAIINE K HEKOTOPOUW 3aJlaHHON IeH. B Takmx 3amadax B CHTHATYPY X BXOJST
CUMBOJIBI JJI1 0003HAYCHMs EHCTBUM (M3 KOHEYHOTO MHOXXECTBAa Ha3BaHWU Oeticmeuti B paMKax
[1p0O).

O603HaunM D MHOXXECTBO Oeticmauti, KOTOPbIE MOKHO BBITIOJIHATH HaJ CHCTEMOW. BrimomHe-
HHUC I[GIZCTBPISI N3MCHSCT TeKymee COCTOAHUEC CUCTCMBbI, BbI3BIBAsd TCM CaMbIM Hepexon eé B HOBOC
cocmosiHue. OO03HAUNM S — MHOXKECTBO BO3MOJKHBIX COCTOSTHHU CHCTEMBI, HaJl KOTOPOU BBITIOJ-

Hsitores aerctBus u3 D. [leiictBue d € D ectb pynkius, otodpaxaromas S B S. Kaxnoe oeticmesue
XapakTepusyercs npedycioguem (yCIOBUEM Ha COCTOSHHE, B KOTOPOM €Tr0 MOKHO MPHMEHSTH) H
nocmycnosuem (yCIOBUEM Ha COCTOSIHME, BO3SHHMKAIOIIEE MOCie BBIMOIHEHUs AelicTBus). O603Ha-
UM @' pred(S) - IpeyciIoBUe 1uist AetcTBUS @, @ @pos(S) - TOCTYCIIOBHE, COOTBETCTBEHHO, (apTyMEHT
s 0003HAaYaeT COCTOSHUE, B KOTOPOM BBIYMCIISIETCS 3HAUEHUE COOTBETCTBYIOMIEH (opmyinsl). B b3
kaxzaoe aeiicteue d npedcmasneno napoi <@ pred, Opose>.

Ilnan cBA3BIBACT Oelicmeus C COCMOSHUAMU, HAUUHASL OT HAYAIbHO2O W 3aBEpIlas yenesbiM
(xoHeuHBIM) cocTosiHMeM. [Ipu MIaHMpPOBAaHUM «C KJIACCHYECKUMHU JOMYHICHUSMHU», KOTJa MHP
MOJIHOCTHIO HAOIIOJaeM M CTaTHYEH, a JICHCTBUS JETCPMUHUPOBAHBI, TUCKPETHBI U HEJIOMYCTHMO
WX TapajuIeIbHOE UCTIOJIHeHHE, (JIMHEWHBIN) TUTaH MPEACTaBIseT CO00M MOCIea0BaTeIbHOCTD ACH-
CTBUM, KOTOPAsi MO3BOJISIET JOCTUYD 1I€JIM U3 HAYaIbHOTO cocTosiHus [15].

Bynem Ha3wIBaTh uHetinbIM naaHom KOPTexX <sg, di, da, ..., dn.1, dp>, 111 KOTOPOTO CYIIECTBYET
TaKOM KOPTEX COCTOSIHUM <Sg, Si, S2, ..., Sn-1, Sn> U AC AS; (<so, S1, S2, .-+, Sn-1, Sp>>), OTHOCUTEJIBHO
KOTOPOU CIPaBEJIUBbI MPE/I0KEHUS:

(plpred(SO), (plpost(sl); (Pzpred(sl), (p2post(52), ceey (Pnpred(sn-l), (pnpost(sn)-

Koprex <sg, di, da, ..., dn.1, dp> sBIsIETCS MaTeMaTuueckoi abCcTpakiuei mocieI0BaTeIbHOCTH
JNEUCTBUN, BEAYIIMX K MEPEXOAY Yepe3 MHOXKECTBO COCTOSIHUM, HaUMHasi OT HA4aJILHOI'O U 3aBep-
11ast 1IeIeBBIM (KOHEUYHBIM) COCTOSTHUEM.

B 3agadye JMHEIHOr0 MIAHUPOBAHUS TPEOYETCS ONMPEACTUTH MHOXKECTBO JUHEUHBIX NIAHO8,
BBITIOJTHEHUE KOTOPBIX MPUBOAUT K JOCTUKEHHIO 4e1e6020 COCMOAHUSA, YIOBIETBOPSIOIIETO 3aaH-
HOMY yC106Ul0, HAUUHAS OT 33JaHHOTO HAYAIbHO20 COCMOAHUA. 3a0a4a NIAHUPOSaHus - paciiupe-
HUE 3a0auu nPoeKmuposanisl, TOUHEE - NPOEKMUPOBAHUS cUcmeM 3a0aHH020 Kiacca (Kilacca «I1o-
CJIeI0BATEIbHOCTh ACHCTBUIY) (pUcyHOK 10).

Jano: D € F; {<@prea(s) = @'post(di(s))>] dj € D} < KBy, s9 € S; ¢rin(s) < Cs.

Haiitu: nuHelHsIl 1ad <sg, di, da, ..., dn.1, dp>, it koroporo cymectsyeT AC AS,(<sg, S1, S2

ar . ) b} ) ) ) B > 9 9 b}
.» Sn-1, Sp>), OTHOCHUTEIBHO KOTOpPOM cIpaBeqIuBbl Bce mpemioxkeHus u3z KBy, npennoxxenue

¢fin(Sn), @ TaKoKe Bce Apyrue npeanoxenus u3 Cs.
[locranoBKka 3a0auu nianuposanus yCIOXKHAETCS B Cllydae HEBBIIIOJHEHUS «KJIACCUUECKUX J10-
nyuieHuit». bynem Ha3plBaTh MJIaHOM C MapajuleIbHBIM BBINOJHEHUEM JEHCTBUN OPHUEHTHUPOBAH-
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Hbli Tpad G, MeTKaMH BEPILIMH KOTOPOTO SIBIISIOTCS COCTOSHMS M3 MHOXKECTBA S, a METKaMU JIyT —
neiictBust U3 MHOXKecTBa D. I'pad) comepkuT oHy HavyaIbHYIO BEPIIUHY, B KOTOPYIO HE BXOJIUT HU
OJIHOU TyTH, OJJTHY KOHEUHYIO BEpPIINHY, U3 KOTOPOH HE BBIXOJUT HU OJHOW Iyru. Jltobast BepmmHa
3TOro Trpada JeKUT Ha HEKOTOPOM IYTH U3 HAa4YaIbHON BEPUIMHBI B KOHEUHYIO. J{71s1 rpada cymecT-

ByeT AC AS;(<G>), OTHOCHUTEIHHO KOTOPOH: €CITU B 3TOM rpade U3 BEPIIMHBI C METKOH S BBIXOIST

IyTu ¢ MeTKamu dj, ..., dy, TO CIIpaBeITMBBI TPEITIOKECHHS (plpred(s), (pzpred(s), veer @pred(8); €CTIH B
3TOM Tpade U3 BEPIIMHBI ¢ METKOHM S| BBIXOIMT Jyra ¢ METKOW d, BXOJAIIAs B BEPIIUHY C METKOM

d .
$2, TO CITPABEIJIUBBI PEITI0KEHUS (pdpred(sl) U @ post(S2); @ €M B 3TOM rpade B BEPUIMHY C METKOM S

BXOJSAT IYTH ¢ MeTKamu dy, ..., d,, TO ClipaBeJTUBBI TIPEAJIOKECHUS (plpost(s), (pzpost(s), cees O post(8).-
3agauM IVIAaHUPOBAHMS € MAPAJIJIEbHBIM BbINIOJHEHHEM IeHCTBUM.

Hano: D € F; {<@pred(8) = @posi(di(5))>] dj € D} < KBy; s € S; 9rin(s) < Cs.

Haiitu: niaH ¢ napajuienabHbIM BBIIIOJIHEHUEM AelcTBUM G, y KOTOpPOro HadajlbHas BEpLIMHA
UMEET METKY S U 1Jist KoToporo cymectByeT AC ASy(<G>), OTHOCUTEIHHO KOTOPOI CIIPaBE/THBBI
Bce npeioxenns u3 KBy, v eciin KOHeUHas BEPIIMHA UMEET METKY Sy, TO CIPABEMINBO MPEIIIONKE-
HUE Qfin(Sn), @ TAKXKE Bce Apyrue npepioxenus u3 Cs.

3ajadya MOMCKA I'HIIOTE3

—

3agaya MOMCKA IMIIOTES,
OOBSICHSIOIINX
pe3yIbTaThl HAOIIOACHUH

3agada
IIPOCKTUPOBAHUA

. n

. 3ajaya 3ampoca 3anada .

. anaya " .

. 3 ut JOITOJIHUTCIBbHON HpOGKTHpOBaHHH N

: | pacmo3HaBaHus - CUCTEM 3aJaHHOT'O :

st KJiacca .

pacro3HaBaHus :

e ST TTTTT I T 1
Moo e e e e e eEeEeEeEaEeEEEa -
3a:a4a 3aja4a :
. JIMHENMHOTO [JIAHUPOBAHHS :
: IJIAHUPOBAHUS ¢ nmapaieIbHBIM .
BBLIIOJIHEHUEM JEUCTBUI :

PI/IcyHOK 10 - Cxema BO3MOXKHEIX 3aJa4 [MOMCKa r'mmnoTe3, BKIII0OYaromias 3agaquu rnjiaHupoOBaHUsL

B IIpO, paccmarpuBaromuX IIaHUPOBAHHE, TAK)KE YTOUHICTCS U 3a0aua KpUmuKuy niana.

9 prnna 3aaayv, cBA3aHHbLIX C NPUYUNHHO-CIIeACTBEHHLIMUN OTHOLUEHUAMU

B psage I[IpO pemaroTcs 3a7a4u OTHOCUTEIBHO CHCTEM, B KOTOPBIX BO BPEMEHHU MPOTEKAIOT
MMpONHECCChI, CBA3AHHBIC MCIKAY C0601>'I noCpCACTBOM MMPUINHHO-CJICACTBCHHBIX OTHOIIIEHUH.

[Ipoueccel, mpoTekaromye B TaKOW CUCTEME, YCIOBHO MOKHO pa3/ieinTh Ha BHEUIHUE (Habio-
Oaemvie) U enympeHnHue (KOTOpbIe HE MOTYT HAaOIIOAATHCSl HEMOCPEACTBEHHO U O KOTOPBIX MOKHO
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CYIUTh JUIIb MO WX CBA3SM ¢ HabmogaeMbIMu mporieccamu). HaGmrogaemble mpoiiecchl 00bIYHO

Ha3bIBAIOT NMpU3HAKamu, PU3HAKU UMEIOT 3HAUEHUs, KOTOpBIE MOJIydaloTcs B pe3yibTare Haduo-

JICHUS ATUX MPU3HAKOB M U3MEHSAIOTCS C TeUeHHeM BpeMeHHu. [lomrumo npu3HakoB HaOII0JaeMbIMU

MOTYT OBITH IOCTOSTHHBIE BO BPEMEHH XAPAKMEPUCMUKU CUCTEMbI U TIPOUCXOSIINE B Pa3INYHbIC

MOMEHTHI BPEMEHU coObimusl, BHEIIHUE MO OTHOUICHUIO K CHCTeMe, HO BO3/EHCTBYIONIUE HA MPO-

TeKarolue B Hel Mpoliecchl (Kak BHEIIHUE, TaK U BHYTpeHHHE) [25].
Ipuyunno-cnreocmeenuvie OMHOUIEHU MEXKITY MHOXKECTBOM MIPUYUH U MHOXKECTBOM CJIEICTBUN

BKJIIOYAIOT:

" OTHOUICHMS] MEXAYy BHYTPEHHUMH M BHEUTHHUMH IpolieccaMy (IPUUMHAMU SIBISIOTCS BHYTpEH-
HUE TMPOIIECCHI, a CJICJICTBUSIMU - IPU3HAKHN);

" OTHOUICHMs] MEXy BHYTPEHHHUMH TMpolleccaMu (IPUYMHAMU SIBJISIOTCS BHYTPEHHHUE MPOIIECCHI,
a CJIEJICTBUSIMHU — IpyTrUe BHYTPEHHUE MPOLIECCHI);

" OTHOUICHMS] MEXAY COOBITHSIMH U BHEUTHHUMH IpolieccaMu (MpUYMHAMHU SIBISIOTCS COOBITHS, a
CJIEJICTBUSIMU — IIPU3HAKN);

"  OTHOUICHMS MEX]Yy COOBITUSIMHU M BHYTPEHHUMH Tpolieccamu (MpUYUHAMU SIBIISIOTCS COOBITHS,
a CJIEJICTBUSIMU — BHYTPEHHHUE MTPOIIECCHI);

" CMENIaHHbIE OTHOILIEHUS (MPUYMHAMU SIBISIOTCS BHYTPEHHHUE MPOIECCH U COOBITHS, a CIECT-
BUSIMU — NpU3HaKHU) [25].

Curnatypa X COIEp>KUT:

" JUIS KaXJOro BHYTPEHHEro mpoliecca - (PyHKIHMOHAIBHBII CHUMBOJI, 3aBUCAIIUN OT BPEMEHH,
3HAa4eHHE KOTOPOTO €CTh COCTOSIHUE Tpoliecca (0003HAYUM MHOXKECTBO BCEX TAaKHUX (PYHKITHO-
HaJIbHBIX CUMBOJIOB Fiy);

" IS KaXJOTO BHEIIHETO Ipolecca — (QYHKIIMOHAIBHBIA CHMBOJ, 3aBUCSAIIMNA OT BPEMEHH, 3Ha-
YeHHe KOTOPOTO €CTh 3HaueHHe Mpu3Haka (0003HAYMM MHOXKECTBO BCEX TaKHX (DYHKI[MOHAJb-
HBIX CUMBOJIOB Fy);

" Ui KaKJIOM XapaKTePUCTHUKU CUCTEMBI — MPEIMETHBIM CUMBOJ, 3HAYEHHUE KOTOPOTrO eCTh 3Ha-
YCHHE XapaKTEPUCTUKU CHCTEMBI;

" IS KaXKAOTO COOBITHUSA — (YHKIIMOHAJIBHBIA CHUMBOJ, 3aBUCSIIUNA OT BPEMEHHU (C AMCKPETHOM
00JIaCTBIO OTIpeNeNIeHus ), 3HaYeHHE KOTOPOTrO €CTh XapaKTePUCTUKU MPOHU3OIIEAIIET0 B COOT-
BETCTBYIOIIUIA MOMEHT COOBITHs (0003HAUMM MHOXKECTBO BCEX TaKUX (DYHKIIMOHATBHBIX CUM-
BOJIOB F,);

" IS KaXKIOTO NPUYMHHO-CIIEJCTBEHHOTO OTHOIICHUS — MPEIUKATHBIM CUMBOII, 3aBUCSIINI OT
BPEMEHH, OCTAIbHBIMU apryMEHTaMH KOTOPOTO SIBIISIIOTCS NPUYUHDL, 8030elicmeyiouue Gaxmo-
pbl U creocmeusi, IpecTaBIeHHble 0003HAYAIOIIMMU MX CHMBOJAMHU CHUTHATYpPHl (0003HAUYUM
MHOKECTBO BCEX TaKUX MPEAUKATHBIX CHMBOJIOB P,).

B b3 KB; ka)xqoMy NpHUUUHHO-CIEICTBEHHOMY OTHOILIEHUIO COOTBETCTBYET MPEIOKEHIE BU-
na VvVt pe(..., t) = o(..., t), rme p. € Pe, a o(..., t) - popmyna (mpuuuHHAsS 3aKOHOMEPHOCTH), yCTa-
HABJIMBAIOIIAsl COOTBETCTBUE MEXY 3HAUCHHUSIMH MPUYHH, XapaKTEPUCTUK CUCTEMBI U 3HAUCHUSIMHU
CIICZICTBUI 3TOTO OTHOIIEHUS (apryMEHTOB OTHOILIEHHS P.) HA HEKOTOPOM WHTEpBajle BPEMEHHU OT
Hayasa JIeWCTBUS MPUYMH U 10 OKOHYAHUSI UX IEUCTBUA.

YacTh BHYTPEHHHUX MPOIECCOB, MTPOTEKAIOIINX B CUCTEME, SBIISIETCS PUCYIIEH CUCTEME U TPO-
TEKaeT B Hel MOCTOSHHO (3TH MPOLIECCHl OMPEEICHbl Ha BCEM BPEMEHHOM MHTEPBAJIE CYIECTBO-
BaHUs CUCTeMbI). HEeKOTOphIe BHEIIHME MPOIECCH (TTapaMeTphl) SBISIOTCS MPUCYIIUMH CHCTEME U
MPOTEKAIOT B HEHl MOCTOSHHO; IPYrHe BHEIIHKE MPOLECCHl (CUMITOMBI) HE SBISIOTCS MPUCYIIUMHU
CHCTEME M MOTYT MPOTEKaTh B HEW TOJBKO Ha HEKOTOPHIX MHTEpBaiax BpeMeHH. Cucrema (QyHK-
[IUOHUPYET HOPMAJIBHO JI0 TE€X TOp, MMOKA B HEH MPOTEKAIOT TOJIBKO MPUCYIIUE €l BHYTPEHHHE MPO-
I[ECCHI, & MPOUCXOSAIINE COOBITHS HE TIPUBOJIAT K BOSHUKHOBEHUIO B HEW HOBBIX BHYTPEHHUX IIPO-
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LIECCOB, He npucymux ei. Kaxapiii mpolecc, He SBASIOLIUNACS MPUCYILIUM CUCTEME, UMEET Haualo

(MOMEHT BpEMEHH, KOTJla OH BO3HUKAET) U KOHELl (MOMEHT BPEMEHHU, KOI'/1a OH UCYE3aeT).

ITycte AS; - anreOpanyeckasi CUCTEMa CUTHATYPBI X, SIBISIOIIAACS MOJAEIBI0 HEKOTOPOW KOH-
KpEeTHOM cucTembl (cutyaruu). CUMBOJIBI CUTHATYPBI X UMEIOT B HEH CIeAyIOIIIe HHTePIPETaIUH:
* (yHKIMOHANBHBIN CUMBOI fox € Fo, 0003HaUaIONMI pU3HAK, - QYHKIIHIO, 00JIacCThIO Ompee-

JIEHUST KOTOPOU SIBJISIETCS VISl TTapaMETPOB BCS BPEMEHHAsI OCh, NI CHMIITOMOB — HEKOTOPBIN

WHTEPBaJl BPEMEHHU, a 00JIaCThIO0 3HAUEHUI — BO3MOKHBIE 3HAUCHUS MTPU3HAKA;

*  (pyHKIIMOHANBHBINA CUMBOI fe, € F.,, 0003HaUaronMii cOOBITHE, - QYHKIINUIO, 00JIACTHIO OMpeIe-
JIEHUS KOTOPOH SIBJISIETCS HEKOTOPOE TUCKPETHOE MHOXKECTBO MOMEHTOB BPEMEHH, a 00JIaCThIO
3HaYEHUI — BO3MOKHBIE 3HAUCHUS COOBITHS,

* (ynknuoHanpHBIA cuMBOX fi, € Fj,, o003Hauaromuii BHYTpeHHUN Tpoliece, - GyHKIuio, 06a-
CTBIO OIPEACIICHUSI KOTOPOU SBJISIETCS IS MMPOIIECCOB, MPUCYIIUX CUCTEME, BCS BpPEMEHHAs OCh,
JUIS TIPOLIECCOB, HE MPHUCYIINX CUCTEME, - HEKOTOPBIA MHTEPBAJl BPEMEHH, a 00JIacThiO 3HaYe-
HUN — BO3MOYKHBIE COCTOSIHHS TTPOLIECCa;

" mpeaMeTHBI cuMBOa 0 € O, 0003HAYAIONMINN XapaKTEPUCTHKY CUCTEMBI, - OJTHO U3 3HAYCHUI
3TOM XapaKTEepPUCTUKH;

" [pPEeIUKATHBIA CUMBOJI P, € P, — MHOXECTBO (BO3MOXKHO MyCTOE) TAKUX KOPTEKEH OTHOIICHUS
(IpUYMHHBIX CBSI3€M), SJIEMEHTAMH KOTOPBIX SIBISIFOTCSI ApTyMEHTBI 3TOTO OTHOIIEHUS, ISl KO-
TOPBIX IPUYUHHASI 3aKOHOMEPHOCTD 3TOTO OTHOIIEHUS SBJISICTCSI HCTUHHOW OTHOCUTENIBHO AS;.

HazoBém mpuuuHHO-CIEACTBEHHON MOACIBI0 AS; CHCTEMBI TaKyIO aareOpandecKylo CHCTEMY
CUTHATYPHI X, YTO BBITIOJIHEHBI CIICTYIONINE YCIOBHUS:

" I KaXIOro IMpU3HAKa CYIIECTBYET NPUYMHHAS CBS3b, B KOTOPOW ATOT MPHU3HAK SIBISETCS
CJICJICTBHEM;

" Ui KaKJOTO COOBITHS CYIIECTBYET MPUYMHHAS CBsI3b, B KOTOPOW ATO COOBITHE SIBISETCS MPHU-
YHHOM;

" IS K&KJOTO BHYTPEHHEr 0 Ipoliecca, He MPUCYILEr0 CUCTEME, CYLIECTBYET IPUUUHHAS CBS3b, B
KOTOPOM 3TOT MPOILIECC SIBISIETCS CICACTBUEM, U CYIIECTBYET MPUUMHHAS CBSI3b, B KOTOPOM 3TOT
MIPOILIECC SIBISETCS TPUUHHOM;

" IS KQXJIOTO0 BHYTPEHHETO MPOIECcca, MPUCYIIETO CUCTEME, CYIIECTBYET NMPUYMHHAS CBSI3b, B
KOTOPOU 3TOT MPOLIECC SIBIASAETCSA TPUUHHOM;

= Bce npeyiokeHus u3 b3 SBIAIOTCS MICTUHHBIMU OTHOCUTEIHHO ASs.

O603HaunM Ry MaTemaTnueckyro aOCTpakIMIO Pe3yabTaTOB HAOIIOEHUS TPU3HAKOB, XapaKTe-
PUCTUK CHCTEMBI U TTPOU3OIICIINX COOBITHM.

Crnenyrolue 3aa4d YYUTHIBAIOT MPOIIECCHI, CBSI3aHHBIE MEXAY COOOI MOCPEACTBOM MPHUYMH-
HO-CJIE/ICTBEHHBIX OTHOIIEHUH (pucyHOK 11).

B 3aga4ye quarHocTuku TpeOyeTcs Mo pe3ynbraraM HaOMIOJEHUS MPU3HAKOB, XapaKTEPUCTUK
CHUCTEMBI U MPOU3OMIEAMNUX COOBITHIA OMPEIETUTh BO3MOXKHBIE MPUYUHHO-CIICCTBEHHBIE MOJICIH
cucteMsl. [Ipu 3TOM AMarHo30M Ha3bIBA€TCSl COBOKYIMHOCTh BHYTPEHHHUX IMPOIIECCOB 3TOM MOJENH,
HE SIBIITIOIINXCS MPUCYIIIUMH CHUCTEME.

Hano: Ry (pe3ynbpTarel HAOMIOACHHS MPU3HAKOB, XaPAKTEPUCTUK CUCTEMBI M MPOU3OILISAIINX
coOriTuit); b3 KB;.

Haiitu: Bce Bo3MOXXHBIC MPUUUHHO-CIeACTBeHHBIE Mosien ASy(Ry) cucteMsbl, coriiacoBanabie
¢ pe3ynbTaramMu HaOmoAeHu Ry, oTHOCUTENBbHO KOTOPHIX Bee mpennoxkeHus u3 b3 KBy uctunus
(MateMatuyeckue aOcTpakuuu OOBSICHEHUS BO3MOXKHBIX OuUarHo3oB). Ilpu sTom nuarnozom A B
KKIOW TakoW MOJENH SIBIISIETCS MHOXKECTBO (DYHKIMOHANBHBIX cuMBOJOB u3 Fi, (A < Fi,), 00o-
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3HAYaIOIUX BHYTPEHHHUE IPOLIECCH], HE MPHUCYIUE CUCTEME, MHTEPIPETalis KaXXI0r0 U3 KOTOPbIX
B AS;(R;) nmeer HemycTyto 067aCcTh ONpeeneHusl.

O603naunM Rp — 3HaveHuUs MpeaMeTHBIX cUMBOJIOB U3 O (pe3ynbTaT HaOMI0eHUS XapaKTepH-
CTUK CUCTEMBI), R.y — mHTEpIpeTanuu (QpyHKIIMOHAIBHBIX CUMBOJIOB U3 F., (m1aHupyembie cOObI-
tus); ASs(Ro, A, Rey) — anredpandeckasi cuctemMa CUTHATYpHl X, B KOTOPOI MHTepIpeTanus npe-
METHBIX cUMBOJIOB M3 O ecTb Ro, nHTEpnpeTanun (QpyHKIIMOHAIBHBIX CUMBOJIOB U3 A MMEIOT He-
IyCThIE 00JIACTH ONpPEAETICHUs, a UHTepIpeTaluy GyHKINOHATIBHBIX CUMBOJIOB U3 Fey €cThb Rey.

3amada morcKa THIIOTES,
OOBACHAIOMIUX PE3YIbTAThI
HaOIOICHUT

CACACTBECHHBIMH OTHOILUICHHAMH

3amavya :

: pAtnosnasanus 3ajja4a 3ampoca :

H JIOIOJHHUTETHHON :

: / uHpOPMALUH IS :

: pacrio3HaBaHUs :

: / :
. 3amava H
EEEEEEEEEEEEEEEEEEEEEEE L] I.I.I.I.I.I.l / P aCIIO3HABaHU ﬂl. I.I Ll I.I.I.I.III.I.I.I.I.I.I.I.I.I.I.I.l.I.I.III.I.I.IKI-I-I I-I-I.III.I.III.I.I.I.I:

: Jlacca CUtyalny, i H

OIHCaHHON 3ajaya 3a7a4a 3ampoca :

: pesyinbTaTamu MOHUTO JIOTIOJIHUTENBHOMN :

/ AMHAMUYECKHX 3amada uH(OPMALKMH B pasHble | :

/: HaOJIOIEHU I [POrHO3a puHra MOMEHTHI BPEMEHH :

: 3amada 3amada \ : :
: yhnpasie | | AUarHO ’ 3aj1a4da : :
: HUSA CTHKH [UIAHUPOBAHUSA | : :
: ] ’ \ YIIPaBICHUS : :
fp v \ E 5
: 1 pynmna sanad, 3aJ1a4a IMarHOCTHKH 3a1a49a MporHO3a : TI'pynna sazawy, :
: CBA3aHHBIX CHUTyallWH, Pa3BUBAIOIIENCS pesyibrata : YYHTBIBAIOIIHX :
H . CO BPEMEHEM BO3JICHCTBUI " .
: C IPHYHHHO P : BpeMmd :

Pucynok 11 - Cxema criekTpa BO3MOXKHBIX 33]1a4, YIUTHIBAIOIINX BPEMS

B 3apauye mporHo3a pe3yjabTara BO3AecTBHE TpeOyeTcs, 3Has XapaKTEPUCTHKUA CHCTEMBI,
AWArHo3 1 MJIaHUupyCMbIC COGBITI/ISI, ONpCAC/IMTb 3HAUCHUSA MPHU3HAKOB B HCKOTOPBIC MOMCHTBI BpC-
MEHU B TaKUX MPUUYUHHO-CJIEICTBEHHBIX MOJIEJISIX CUCTEMBI, KOTOPbIE COOTBETCTBYIOT B3.

Hano: Ro (pe3ynbTatT HaOMIIOICHHS XapaKTEPUCTUK CUCTEMBbI); A (auaraos); Re, (ruranupyemsle
coObITHs); T (KOHEUHOE MHOKECTBO MOMEHTOB BpemeHn); b3 KB;.

Haiitu: B kaxmoit mpuunHHO-clieacTBeHHONW Moaenu ASy (Ro, A, Rey), OTHOCHUTENBHO KOTOPOH
Bce npennoxenus 3 b3 KBy nctuHHbI, 3HaUYeHUs BceX (DYHKIMH, SBISIOMIMXCS MHTEPIPETAUSIMHA
(GYHKIIMOHATIBHBIX CUMBOJIOB U3 Fex, BO BCE MOMEHTHI BpeMEHU U3 MHOKecTBa T.

O603naunM cond (fe, t) popmyny, sBIsIOIIYIOCS YCIOBHEM Ha 3HaueHHWe mpu3Haka fox € Fex B
MOMEHT BpeMeHH t, a MHOKecTBO Takux (opmyn — Cond c Cs.

B 3aga4ye niiaHupoBaHus ynpasJjeHus TpeOyeTcs, 3Has XapaKTEPUCTUKH CUCTEMBI, JUarHo3 U
YCIIOBHSI Ha 3HAYEHUsS MPHU3HAKOB, OMPEICIUTh TaKyl0 COBOKYITHOCTH COOBITHH M COOTBETCTBYIO-
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M€ MM MOMEHTBhl BPEMEHH, IPU KOTOPHIX IPU3HAKU KaK (YHKIMHM BPEMEHH B HPUUYMHHO-
CJICZICTBEHHBIX MOJIEIISIX CUCTEMBI, COOTBETCTBYIOIIUX b3, OynyT yOBIETBOPSATH 3TUM YCIOBHSM.

JlaHo: Ro (pe3ynbTar HabMI0IeHHUs XapaKTEepUCTUK cucTeMbl); A (muarno3); Cond (ycioBus Ha

3HaueHwus nmpusHakoB), b3 KB;.

Haiitu: Ry (COBOKYITHOCTH COOBITHHI M MOMEHTOB BPEMEHH), NMPHU KOTOPBIX TMPU3HAKK Kak
(yHKIMN BPEMEHU B MPUYMHHO-CIICACTBEHHBIX MOJENSAX CHCTEMBI, COOTBETCTBYOIMX b3, OymayT
YIIOBJIETBOPSITH TUM YCIOBHSIM.

3aoaua kpumuku eunomesvi 0 OuazHo3e MOXKET PaCCMaTPUBATHCS KaK YTOUHEHHE 3a0ayu Kpu-
MuKu eunomesvl o Kiacce (IIOCKOJIbKY MHOXECTBO BO3MOYKHBIX JHArHO30B MOXKET PacCMaTpUBaTh-
Csl KaK CBOETO poJia KJacc).

10 CocTaBHbIe 3agaum

B nureparype yacto otMmeuaroT, uto DC peanu3yloT COCTaBHbBIC 33/1a4H, T.€. PEIIAlOT B3aWMO-
CBSI3aHHYIO KOMOWHAIMIO 3aaad. [loBceqHEBHAS MHTEIUICKTyallbHAsI ACSITENLHOCTh YacTO OBIBAaeT
CBSI3aHA C MPHUHATHEM DPa3HBIX TUIIOB pelIeHuid: cOop MHbOpMaIuu, TUArHOCTHKA, PEMOHT, MPO-
THO3, U T.I., YaCTh U3 KOTOPBIX SBJSIETCS MHTEUIEKTYAIbHBIMU 3afauaMu . [IpuMepamu HEMHTEN-
JIEKTYaJbHBIX 3a/la4 B MEAMIIMHE MOXKHO CUMTaTh cOOp MEepBHYHOM MH(pOpMAIMU 0 0OJIbHOM; Ha-
3HauYeHHUE OOIIEero IUIaHa JeueHus: O0IBHOMY, MOCIe TOro, KaK €ro JUarHo3 yCTaHOBJICH; MOHUTO-
PUHT 3HAYEHUW MPU3HAKOB HAa COOTBETCTBHE UX MPOTHO3Y (pucyHOK 12). MHorue m3BectHbie IC
MpeIHA3HAYEHBI IS TOJICPIKKH PEIIeHUs] OJJHOM MHTEIUICKTYalIbHOW 3a7]a4i ¥ HECKOJIbKUX HEWH-
TEJUICKTYyaJIbHBIX, HCTIONB3YIOIMUX OOIIYI0 HH(OPMAITHIO.

CoBpeMeHHas apagurMa aBTOMATU3alUKd MHTEUIEKTYAIbHON JEsITeNbHOCTH (aBTOMATH3AIUN
C LIeJIbIO TOBBIIIEHUSI KadecTBa NMPUHATHS OTBETCTBEHHBIX PELIEHUI CIENHaINCTOB) TpeOdyeT He
TOJIBKO JIaTh BO3MOXKHOCTH MCIOJB30BaTh MPH PEIICHUH MHTEJUICKTYAIbHBIX 3a7ad CaMbIe COBpE-
MEHHBIE U MPOBEPEHHbIE 3HAHUS, HO U MO3BOJIUTH TPYMIE AKCHEPTOB (JIMIlaM, OTBETCTBEHHBIM 32
YPOBEHb 3HaHMI1) cO3aBaTh CTAaHAAPTHI 3HAHUM U YIPaBIITh UX KauecTBOM [26]. Ilpu Takoii aBTo-
MaTH3alluu eANHAasi UHTEUIEKTyallbHas MPOrpaMMHO-MH(GOPMAaIlMOHHAS CUCTEMa JO0KHA «KOMOU-
HUPOBATh» MOJACPIKKY PEIICHUS BCEX 3a0ay aHAIU3A pe3yibmamoe HabarooeHuu (M IpyTux 3ajgad
MIPUHATHS PEUICHUN Ha OCHOBE 3HAHWH) M 3a0ay unOykyuu st GOPMHUPOBAHUS M KOPPEKITUU HC-
1oJib3yemsbIx b3.

Cocmaenoul 3a0aueli MHTEIUIEKTyaJIbHON JIEATETLHOCTH OyJeM CUMTATh COBOKYITHOCTh HE Me-
HEe JByX COBMECTHO pEIIacMbIX HMHTEIIEKTYalbHBIX 3a/1a4 (M, BO3MOXKHO, HECKOJIILKIX HEUHTEN-
JIEKTYaJIbHBIX 33/1a4), CBI3aHHBIX 001IeH HH(pOpMaITrei.

[Tpumepom cocTaBHOU 3a/auu SIBISICTCS 3a0aya CuHmesa peanuzyemoco npoekma. Peanuzye-
MOCTb IIPOEKTa CUCTEMbI 03HAYAET, YTO MOXKET OBITh MOCTPOEH IJIaH CO3JaHMS CUCTEMBI 110 3TOMY
mpoekTy. JIeWcTBHsS U COCTOSHUS B 9TOM IUTAHE CBSI3aHBI C AJIIEMEHTAaMH, U3 KOTOPBIX CO3/1aeTCs
npoekt. s peanrusyemoco npoekma OAHOBPEMEHHO CTaBATCS U 3adaya cuHmesa npoekmad, M 3d-
oaua cunmesa NAAHA NOCMPOEHUs cucmembl TI0 CHHTE3UPOBAHHOMY MPOEKTY, T.O. 3a/laua CHHTE3a
peain3yeMoro mpoeKTa sBISETCsl COCTaBHOM. YacTHBIM cilydyaeM COCTaBHOM 3aJjaud CUHTE3a peasu-
3yeMOT0 MPOEKTA SIBIISICTCS 3a0aua CuHmesd peanuzyemol Kongueypayuu (BMECTe ¢ 3aJ1a4eil CHH-
Te3a TUIaHa COOPKHU CUCTEMBI 110 TTPOCKTY KOH(PUTYpaIun).

Jlpyroii mpuMep COCTAaBHOM 3a[auul — pecyiapHbulil MOHUMOPUHZ COCMOAHUA, KOTa Tpedyercs
OTIPEETATh, SBISETCS JIM COCTOSIHME CHCTEMBI OTIMYHBIM OT HEUTPAJIbHOTO, PEryJsIpHO B 3a/laH-
HbIE MOMEHTBI BPEMEHHU WJIU C 33/IaHHBIM UHTEpPBajIoM (IIpuMep — HaOIItoieHre 32 OOIHHBIMU B Ta-

! Penaxums HaJleeTcsl, YTO aBTOPHI BO3BMYT Ha Ce€0sl CMENIOCTh U IOCBSTAT CBOIO CIEAYIOIIYIO CTaThi0 000CHOBAHMIO KIACCH(DPUKAIIUH
3aJa4 Ha MHTEJUIEKTyalbHbIC U HEMHTEIUICKTYaIbHBIC.
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JaTax MHTEHCUBHOM TEpalMH, perysipHble MEIOCMOTPBI WM JIUCIaHCepU3anus paOOTHUKOB Mpe-
MPUATHI).

IIpenBapurenbHbIil OUAZHOCIUKA
JMarHo3; 3HAYCHU JuarHos; 3HaYeHUsI
HpH3HAKOB (ymounenue ouaznosa) MPU3HAKOB
obcnedosanue '—3— —_——— = 3— _—— —i : naanupoeanue
: HaHHE O KIMHU- HaHUE O :
(dooberedosarnue) | yeckoii kaptune | | BoszeiicTBIsX I 1 xempr seuenus
: i —_———g : KOppeKyusi niana
| Corenamii_| | e 1| (P )
: o w— 1
: : | npocno3uposanue
Juarno3s; 3HaueHust MOHUIMO- TII/IarHOS;, p 14 JIHarHO3; 3HAYCHUS
TPHU3HAKOB (ymouneHnue :
MIPU3HAKOB; JICUeOHbIE
punZ quavenus npoenosa) u
HU3HAKOB P BO3JICHCTBHS

OXXNIaCMbIC 3HAYCHUA

Pucynox 12 - [Ipumep COBOKYITHOCTH 3a]iay, CBSI3aHHBIX 0011el nHpopMarmeit

Haxkowner, emie oqHUM NMPUMEPOM COCTaBHOM 3aJauu SIBISETCA 3a0a4d MeXHU4ecKol OuazHo-
cmuxu aBTOHOMHOTO po0oTa, pemiaeMasi B TPOIECCEe BBIMIOJHEHUS UM MEccHH (3amaHusi). ABTO-
HOMHBIN pOOOT — 3TO cUcTEMa, COCTOAIIAS U3 HECKOJIBKUX MOJACUCTEM: JBUTATEIbLHON MOICUCTEMBI,
MOJICUCTEMBI YHEPTONMUTAHUS, PA3TUYHBIX CEHCOPHBIX CHCTEM, YacTO TyONUPYIOIIUX APYT Apyra
JUISl IOBBILIEHUSI HAJEKHOCTH. B mponecce BBIMOIHEHNUSI MUCCUH MOJCUCTEMBI WIIH UX OTJEIbHBIC
Y3716l MOTYT BBIXOJUTH U3 cTposi. [Ipu 3TOM poOOT B mpepenax BO3MOMXKHOTO JOJKEH MPOIOIIKATh
BBIITOJIHEHUE MUCCUU, BO3MOXHO, B YCEYEHHOM BUJE. 3a/1a4a TEXHUYECKOW THATHOCTUKNA COCTOMT B
MTOCTOSIHHOM MOHUMOPUHee MEXHUYeCK020 COCMOosAHUs POO0Ta, B X0/Ie KOTOPOTO PEIIaeTCsl UHTEN-
JIEKTyallbHas 3a/1a4a OOHAPYIHCEHUS BO3MONCHBIX OUASHOCMUYECKUX CUmMyayuli, CBI3aHHBIX C BbIXO-
JIOM U3 CTPOSI OTAENBHOTO y3na. Eciu oOHapyKeHHasi TUarHOCTHYECKAash CUTYallHsl HE TaeT OJHO-
3HAQYHOI'O0 OTBETA Ha BOIPOC, KAKOM y3€Jl BBILIEN U3 CTPOsl, TO MUCCHS IPUOCTAHABIMBAETCS; B CO-
OTBETCTBUU ¢ 0a30i 3HAHUIA BBITOJHSIOTCS TECTOBBIC IEHCTBUS IS ATOW TUATHOCTHYECKON CUTya-
LMY ¥ aHAIU3UPYIOTCS UX PE3yJbTaThl. ECIM yCTaHOBIIEH BBIMIEIIINN U3 CTPOS y3€l, TO BHOCATCS
W3MEHEHHUS B MOJIe]Ih PO00Ta, eCiii HEOOXOAMMO, BHOCSATCS U3MEHEHHUS B CUCTEMY YIIPaBICHUS PO-
00TOM (HampuUMep, MEPEKITIOUYEHUE C BBIIEANICH U3 CTPOSI CECHCOPHOM MOJCUCTEMBI Ha AyOIUpPYIO-
Iyto €€, eClIi TaKoBasi UMeeTCsl U paboTOCIIOCOOHA) MITH BHITIONHSETCS TePEIUIAaHUPOBAHIE MUCCUU
¢ y4€ToM M3MEHUBILIeHCs MoAenu poboTa.

3aknroyeHue

ABTOMaTH3aIMs IOBCEIHEBHOW MHTEIUIEKTYaIbHOM JEATEIIbHOCTH U YIPABICHUS €€ KaueCTBOM
TpeOyeT neTanbHOW pa3pabOTKH BCEX TE€X ATANOB, OT KOTOPBIX 3aBUCHUT pelIeHHE MPOOIEMbI O~
JEeP>KKH MHTEIJICKTYAJIbHOM JEesTeIbHOCTH U MPAaBWIBHOCTH MPUMEHEHHUsl 3HaHUH mpu ToM. lep-
BbIIl U3 HUX - 3Tall CUCTEMHOT'0 aHaliu3a, TJe 00CyXaloTcsl TpeOyIoIKe MOAAEPKKH HHTEIIEKTY-
QJIbHBIE U IPYTHE 3a/a4UH, pellacMble CIEUATINCTaMH, CTPOUTCS CXeMa CBsI3U ATHX 3aj1ad [27]. Ilpn
3TOM CpeAM HMHTEJUIEKTYalbHBIX 3aJad CTPEMSTCS BBIIBUTH T€, MOCTAHOBKU KOTOPBIX H3BECTHBI
(MM BBLACTMTD B HUX MO/3a/1a41, TOCTAHOBKU KOTOPBIX H3BECTHBI).

[IpennoxeHHass B HacTosIIeH paboTe MHOTOYpOBHEBas KiaccuuKalus 3aqad AaéT BO3MOXK-
HOCTB B IIPOIIECCE CUCTEMHOTO aHAJIM3a MEePEeXOUTh K MAaTEMAaTHUECKUM ITOCTaHOBKAM PAa3JIMYHbIX
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3a/la4, KOHKPETU3UPYs T€ MOHATHUS M UX aOCTpaKIuH, KOTOpbIE coaepKaTcsi B 3TOU Kiaccuuka-
1117078

[Toxa3zaHo, YTO MeX1y HEKOTOPBHIMHU 3aJjauaMy UMEET MECTO «T'€HETUYeCKasl CBS3b», OCHOBAH-
Has Ha MpUHIHIE YciuoxHeHus cBocTB [IpO: B 6onee crnoxubix [IpO MOSBISIOTCS HOBBIE BUIBI
MCXOJHBIX JaHHBIX, KOTOPbIE HAJIO YYECTh MPHU PEIICHUU 3a]a4 (HalpuMep, BpeMs, POCTPAHCTBO,
KJIACChI, MPUYMHHO-CIICICTBEHHBIC OTHOIICHUS, COOBITUSI WM HEMPUCYIUE CHCTEME BHYTPCHHHE
MIPOLIECCHI), U AOMOJIHUTENbHBIE OTPAaHUYECHUS (7151 pa3IuYeHHs] KJIACCOB CYIIHOCTEH OOBIYHO JTOC-
TaTOYHO aHAJTM3UPOBATH UX MPU3HAKH, & TSl PA3IMUCHHSI TUATrHO30B, KaK MMPaBUIIO, K COOBITHS).

Kaxnoe ycnoxuenne [IpO paccmaTpuBaeTcst (B MHOTOYPOBHEBOM KitacCH(UKAIIMKU 3a7a4) KaK
«cnoii [IpO co cxoxuMH 0COOCHHOCTSIMIY, B KOTOPOM OKUJACTCSI MOSBICHUE HOBBIX 3a71a4 JTHO0
pacIIMpeHre MOCTaHOBOK 0a30BOT0 («KOPHEBOT0») MHOKECTBA 3a]1a4.

Taxkas knaccudukanus 1aét BO3MOXKHOCTh YBUAETD 3a/1a4u Oosiee 00Iue B CBOMX MOCTAHOBKAX
u Oosiee yacTHbIe, xapaktepHbie s [IpO ¢ onpenenénabiMu cBoiicTBamu. [locTaBieHHbIE B e1U-
HOM (opMaliu3Me 3a/lad¥l MO3BOJISIIOT MOHATh, B UéM MMEHHO COCTOMT KaKJas 3ajada, 4eM OHa
MPUHLIMITUATIBHO OTJINYHA OT JPYTHX.

Oroil knaccudukanyel oxBaueH MPAKTUYECKH BECh CIEKTP 3a1ad, OTHOCSIIMXCS K 00JIacTH
paszpabotku DC. Bmecte ¢ TeM npeiokeHHas KiiacCu(pUKAIs SBISIETCS OTKPBITOM, TOMyCKaroeh
BBEJICHNE B He€ aOCTpaKIMii HOBBIX MOHATHUN, HOBBIX 3a[a4 U CJIOEB IPU COXPAHEHUH MaTeMaTHye-
CKOTO amnrapaTa anre0panyecKux CHCTEM, JIEXKAIIEro B OCHOBE KJIacCU(pUKALIUU.

BnaropapHocTu

Pabora BeImosiHeHa Tpu YacTUUHOM ¢uHAHCOBON mojuep:kke PODU (mpoektsr Ne Ne 15-07-
03193 u Ne 13-07-00024-a).
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AN ONTOLOGY OF INTELLECTUAL ACTIVITY TASKS

A.S. Kleschevl, E.A. Shalfeeva’

Institute for Automation & Control Processes of the FEB RAS, Viadivostok, Russia
'kleschev@iacp.dvo.ru, *shalfl@ iacp.dvo.ru

Abstract

An overview of publications presenting classifications of tasks solved by intellectual systems, descriptions of these
tasks and formal specifications of these tasks are given. Actuality of the classification based on general principles and
terminology well-determined by mathematical apparatus is shown. The mathematical apparatus that allows to introduce
mathematical abstractions for all the notions used in task specifications is suggested. A multilevel classification of tasks
in which the basic classification of tasks is expressed rather abstractedly is proposed. Further, on the lower levels of
abstractions, special properties of domains are introduced and formally represented, and refined specification of tasks
and new inherent tasks are suggested.

Key words: intellectual activity, expert system, classification of tasks, task specification.
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OHTONOINA NPOEKTUPOBAHUA B KOHTEKCTE NOCTYJIATOB
TEOPUU NPEOMETA TPYOA
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AHHOTauunA

[peanaraercst BapUaHT TPAKTOBKHA CEMAHTHYECKOTO CTATyCa OHTOJIOTHH MPOCKTHPOBAHHS C yIETOM Me-
tamop(o3 mpeAMeTa Tpyaa - MPOCTOro JIEMeHTa JI000ro MPOM3BOACTBEHHOrO Mporecca. PaccmaTpusa-
I0TCSI B HICTOPHUKO-JIOTUYECKOM KJIFOUE OIMpEACIICHHs MOHATHI MPOSKTUPOBAHUE, OHTOJIOTUS U OHTOJIOTHSI
MPOCKTUPOBAHKS. AHAIU3UPYIOTCS MOCTYJIAThl TEOPUH MPEAMETa TPYyJa, B KOTOPBIX OTPAKAIOTCS €ro
MIPUPOIHEIE (TIOTPEOUTENEHO-CTOMMOCTHEIE) M CONMAIBHBIE (CTOMMOCTHBIC) COCTABIISIONINE, BEIIHAS W
npoueccyajibHasd XapaKTCPUCTUKH; NPOBOAUTCA PA3IUIUC MCKAY T'OTOBBIM MW KOHCEYHBIM IPOAYKTOM
MPOCKTUPOBAHUSA TI0 IMAapaMETPy Kad€CTBO. COHOCTaBJ’lﬂ}OTCﬂ TMOHATHA «PE3YJIbTAT IMPOCKTUPOBAHUSA» U
«IIPOEKTY; «OOBEKT MPOCKTUPOBAHUS» U «IIPEIMET»; apIYMEHTUPYETCS 11E7eCO00Pa3HOCTh BKIIOYCHUS B
OHTOJIOTHUIO TPOCKTUPOBAHUS TPpUAAbL 6a3OBI>IX MOHATHH - YCJIOBHOT'O, IEPBUYHOTO U BTOPHUYHOI'O IIPEC/-
METOB MPOCKTUPOBAHMSA. B KOHTEKCTe METOJOJOTMYCCKOW MapajurMbl  «paclpeMeUYHBaHUC-
OIMPEAMCUYUBAHNC) YTOUHACTCA CYHIHOCTH IMPOLCCCOB IMPOCKTUPOBAHUA W KOHCTPYUPOBAHHA. CTaTyC
CyOBbeKTa MPOCKTUPOBAHUS PACCMATPHUBACTCS KaK IeNeoararonas u nelepeann3yolas (yHKIHOHAb-
Hasl [EeTOCTHOCTh. JKU3HEHHBIN MK MPOCKTUPOBAHUS aHATH3UPYETCS B BHJC JBYX TEXHOJIOTHYECKHX
Henoyex - 0a30Boil u mapamiensHoM. [lepBas accouuupyercsi ¢ npoleccaMmy MPOCKTUPOBAHKS U KOHCT-
PYUPOBaHUsI, dTAlIAMU KCILTYyaTAlUK POAYKTA BILIOTH JI0 €ro YTHIH3aluu. BTopas, COOTBETCTBEHHO, C
BO3MOXKHOCTBIO HCIIOJIb30BaHHs TIOOOYHBIX MPOAYKTOB B BEIIECTBEHHOH W MH(POPMAIIMOHHON PopMmax.

Knrueeste cnoea: onmonocus;, OHMON02UsL NPOEKMUPOBAHUSA, 20MOBbI U KOHEUHbIL NPOOYKMbl NPOEK-
MUPOBAHUsL; pACnpeoMeyUBaHUe-0nPeOMe UBAHIE; HCUSHEHHDII YUK NPOOYKMA NPOEKMUPOBAHUSL.

BBepeHune

WHTepec Kk METOI0JIOTMYECKUM ITpodsieMaM OOIIEHAayYHOIrO U CIEeLUalbHO-HAyYHOIO XapakTe-
pa 00yclioBIIeH HEOOXOIUMOCTBIO UX OCMBICTICHHUS C TOYKU 3PEHHUS BO3MOXKHOCTH MPAKTHUECKOTO
WCIIOJIb30BAaHUs B YCIOBHSX HEONPEACIEHHOCTH.

CuHApOM «KpHU3Mca LUBUIM3ALKNY - PE3YJIbTUPYIOLINH IITyOOKHe MmepeMeHbl BO BceX cdepax
KU3HEIEATEIPHOCTH  COIMyMa  (PKOHOMHYECKOH,  IOJIMTUKO-IKOHOMHYECKOW,  TEXHHUKO-
TEXHOJIOTUYECKOH, COLMAIbHOM, KOJIOTMYECKOH, KYIbTYPOJIOTHYECKON U JIp.) - TOOYAUI HaydyHOE
COOOIIECTBO K MOMCKY HOBBIX ITyTEHl yIpaBlieHUsI U KOHTPOJIA 32 (POPMHUPOBAHUEM aHTPOIIOTCHHOMN
cpeabl ¢ yuéToM aJlanTaluy K Hel 4eJIoBeKa Ha OJMKaMIyIo U TaldbHIO0 MEPCIIEKTUBY.

Pemenne nonoOHOro posa CBEpXCIOKHBIX 3a7ad COMPSKEHO ¢ MHHOBALIMOHHBIM ITPOYTEHUEM
CYIIHOCTH TPOEKTUPOBAHUS Pa3HOOOPa3HBIX BUAOB JEATEILHOCTH C Y4ETOM KOHCTAaHTHBIX IMapa-
METPOB (YHKIIMOHHPOBAHHS GKHBOTO BEIIECTBAY .

@DeHOMEH TPOEKTUPOBAHMSI UMEET CBOIO UCTOPHIO U JIOTUKY. ABTOPCKOE MPOYTEHUE €0 MPEJ-
JIaraeTcsl YUTATENI0 B TPEX MO3ZULUAX: B IIEPBOM PacCMaTPUBAIOTCS BOIPOCHI, UMEIOLIME OTHOLIE-
HHUE K OIIPEJECIICHUI0 CEMAaHTUYECKOTO CTaTyCa MOHATUN «IIPOCKTUPOBAHUEY, KOHTOJIOIUSA», KOHTO-
JIOTUsl MPOCKTUPOBAHUA»; BO BTOPOM, BHHUMAHHIO YMTATEICH MpPENIararoTcs IOCTYJIaTbl TEOPUH

! Bepnanckuit B. 1. Kusoe BemectBo. — M.: Hayka, 1978. — 358 c.
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mpeaMera  TpyZAa, MMEKHIME  OTHOIIEHME K  aHAIU3y  IPOLECCOB  IPOEKTHPOBAHMS-
KOHCTPYMPOBAHUS; B TPEThEN, IPUBOAUTCS ApryMEHTALM IPOUTEHHSI OHTOJIOTUU IPOEKTUPOBAHUS
B KOHTEKCTE TEOPHUH IIPEAMETA TPYAA U BO3MOKHOCTH HCIIOJIb30BaHMs €€ MOTEHIINAIA Ha IPAKTHKE.

1 CemaHTM4YeCcKun ctatyc nccnenyembix NOHATUMN

1.1 TlpoekTnpoBaHue

CeMaHTHYECKUH CTATyC MOHSATHS «IIPOCKTUPOBAHUE» PACCMOTPHUM, YUUTHIBASL €0 «T'€HETHYE-
CKH€ KOPHM - TIPSIMOE OTHOILEHUE K TaKUM chepaM esTEeIbHOCTH KaK apXUTEKTypa, CTPOUTENbCT-
BO, MAIlIMHOCTPOEHHUE.

B sHIukIIoneMueckux, CpaBOYHbIX M HAYYHBIX M3JaHUsAX 60-X ro/loB MpOILIOro BeKa Hc-
MOJIb30BAJIUCH ONPECICHUS THUIA!

«IIpoexkTrpoBanne - pa3pabOTKa KOMIUIEKCHOM TEXHMYECKOW ITOKYMEHTAIIMH, COJep Kalen
TEXHUKO-YKOHOMHYECKOE OOOCHOBAaHME, PAaCcUYEThl, YEPTEKHU, MAKETHI, CMEThI, TIOSICHUTEIbHBIC 3a-
MUCKU U JIpyrue MaTepuaibl, HEOOXOAUMbIE JUIsl CTPOUTENIHCTBA, PEKOHCTPYKIIMH 3aHUM, COOpY-
YKEHHUH WJIM UX KOMILJIEKCOB» [1].

B 70-e roapl mOABISAIOTCS BapHAHTHI, TlI€ MPUCYTCTBYET MPOLIECCyalibHAsl COCTABIISIONIAs IPo-
€KTHOM JAEATEIBbHOCTH:

«[IpoexTupoBanue — mpoiecc co3AaHus MpoeKTa, MPOTOTOTHUIIA, TPOOOPpa3a MPeanoIaraeMoro
WU BO3MOXKHOTO 00BbeKTa [2].

W3nanus, OpueHTHPOBAHHbIE HA YUTATENEeH MOJIUTEXHUYECKOro Mpouilsl, paclIUpsIn MOHU-
MaHHE MPOEKTUPOBAHUS 32 CUET BKIIIOUECHHS COINPSKEHHBIX BUOB JesTenbHOCTH: «I[IpoekTupona-
HHUE €CTh pa3pabOTKa KOMIUICKCHOM TEXHUYECKON JTOKYMEHTAIlMH, COJEpKalled TeXHUKO-
SKOHOMHYECKOE OOOCHOBAaHME, PACUEThI, YEPTEHKH, MAKETBI, CMETHI, MOSICHUTEIbHBIC 3aMUCKU H
Jpyrue Marepuaibl, HeOOXOIUMBIE ISl CMpoumenscmed (PeKOHCMpPYKYUU) HACENEHHbIX Mech,
npeonpusimutl, 30aHull, COOPYAHCeHUU, NPOU3800Ccmea 06opyo0sanus, uzdeautl u T.a.» [3].

B 80-90-¢ ro/1b1 - TOABI TEXHUKO-TEXHOJIOTHYECKON TpaHChOpMAIIMK OTpacieit MaTepruaIbHOTO
U JIYyXOBHOTO MPOW3BOJCTBA - OKA3aJIMCh BOCTPEOOBAHHBIMU OIPEACICHUS «IPOCKTHPOBAHUSI) C
BKJIIOYEHUEM BHJIOB JICSITEIBHOCTH, JAIEKO OTCTOSIIUX OT KJIACCHYECKUX - CTPOUTEIHCTBA, aApXU-
TEeKTyphl, MammHocTpoeHust. Hanpumep, [[x.K.J[>koHe - onuH U3 pa3pabOTIMKOB TEOPUH MTPOCKTH-
poBaHMsI, - XapakTepu3ys Mmogo0Horo poaa meramopdo3ly, ormeuan: «Hapsay ¢ TpaauIMOHHBIM
MOSIBUJIMCH COBEPIIEHHO PA3IMYHBIE [0 CBOEMY COACPKAHUIO BUAbI IPOEKTUPOBAHUS:

1) mpoexTupoBaHHUE Kak Mpolecc pa3paboTKU HE OTAEIbHBIX NMPEIMETOB, a LENbIX CUCTEM (a3-
POIIOPTHI, TPAHCIIOPT, CYHNEPMAPKEThI, PaIHUONPOrPaMMBbI, TPOTrPaMMbI 00ydYeHHsI, OAHKOBCKUE CHC-
TE€MBbI, KOMITBIOTEPHI);

2) mpOeKTUPOBaHKE KaK COydyacTHe, KaK BKIIOUEHHE 00I1IeCTBa B IPOLIECC MPUHATHUS PELICHUS;

3) NpOEKTUPOBaHUE KaK TBOPUYECTBO, MOTEHLIUAILHO MPUCYLIEE KAKIOMY;

4) npoekTUpoBaHUE KaK yueOHas TUCUUIUIMHA, CHHTE3UPYIOIIas UCKYCCTBO M HAyKy, BO3MOX-
HO, UAYIIAsl 1aJiblIe, YeM TO U IPYroe MOpPO3Hb;

5) mpoekTupoBaHue 6€3 00BeKTa Kak MPOoIece Wik 00pa3 camoid Ku3HH [4].

B xHure «Mertonabl IPpOEKTUPOBAHUS» UCCIIEN0BATENb YTOUHSET: «L{enb mpoekTupoBIIMKa Tpa-
JUIIMOHHOTO THUIMA 3aKJoyanach B TOM, YTOOBI pa3paboTaTh YEpTEXKH, KOTOPbIe MOIJIM Obl MOJY-
YUTHh OJJOOPEHHE KIIMEHTA U JIaTh HEOOXOMMbIE YKa3aHUs U3TOTOBHUTENIO. M3 Hamero onpeaeneHus
MIPOEKTUPOBAHMSI KAK npoyecca, KOmopwvlll K1aoem HAYalo USMEeHeHUSAM 6 UCKYCCMBEHHOU cpeoe,
CJIe/1yeT, YTO JOJKHBI CYIIECTBOBATh KAKUE-TO JIPYTUE LEH, JOCTHKUMBIE 10 OKOHYAHUS - U JaXe
JI0 Hauaja - pa3paboTku ueprexeil. Ecnmu 00bekT pa3pabdarbiBaeTcs JUisl TOTO, YTOOBI BBI3BATH OII-
penenéHHble U3BMEHEHUsI B MUPE, TO MPOEKTUPOBIIUK JOHKEH MPEIBUJIETh KOHEUHBIN pe3yabTaT
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OCYILIECTBJICHUSI CBOETO MPOEKTa U OINpPENeIUTh Mepbl, HEOOXOAUMBIE Ul JTOCTHIKEHUS 3TOT0 pe-
3ynbraTa. [I[poekTHpoBaHue OKa3bIBaE€TCS BCE MEHbIIE HANPABICHHBIM Ha caM OOBEKT U BCE OOJIb-
1€ — Ha T€ U3MEHEHHUsI, KOTOPbIE JOJKHBI IPETEPIETh MPOU3BOACTBO, COBIT, MOTPEOUTENb U O0IIIe-
CTBO B II€JIOM B X0JI€ OCBOCHHUS U MCIIOJIb30BaHMsI HOBOTO 00beKTay [5].

OreuectBeHHbIE yu€HbIE B 60-80-X TOax MpOILIOro BeKa MMEIH XOPOIIYI0 BO3MOKHOCTh 03-
HAKOMUTBCS C JYUIIUMHU 3apyOEeKHBIMH padOTaMU MO TEOPUH MPOSKTUPOBAHUS M KOHCTPYHUPOBA-
aus’. B Hameit cTpaHe ¢ KoHIa XX BeKa MCCIEIOBAIMCH Pa3IMYHbIE ACTIEKThI MPOECKTHBIX BUJIOB
fesTenpHOCTH . D1a MHGOpMALUs (HKCHPOBANACh B HAYYHBIX H3JAHUSX, CICLHATH3HPOBAHHBIX
KypHaJlax, ClipaBOYHUKAX, SHUUKIoneusx. [Ipumepsr.

«[IpoexTupoBanue (8 xumuyeckom npouzeoocmee) - NPoIEecc CO3/AaHUS KOMIUIEKCAa TeXHUYe-
CKHX JTOKYMEHTOB, HEOOXOIUMBIX i oOecriedeHus: (puHAHCHPOBaHUs padoOT, 3aKa3a Ha CTPOM-
TeJIbHBIC MaTepUaibl, H3TOTOBICHUE 000PYHIOBaHUS, CTPOUTEILCTBO MPEANPUITHNA, MOHTaXa MPH-
OOpOB M OOITUI €ro MyCK ¥ BBIBOJ HA 3a/IaHHBIC TTapamMeTpb» [6].

«IIpoextupoBanue (6 sxoHomuKe) - MPOLECC pa3padOTKU MPOCKTHHIX pEIIeHUIl, HauuHash OT
OU3HEC-TIPOEKTOB U 3aKaHYMBAsl UX BOIUIOIIEHUEM, peajn3alueil B BIIe TOTOBOTO U3JIENHsI, TEXHO-
JIOTUH, TIPOEKTa» [7].

«IIpoexktupoBanue (8 cgepe opeanuzayuu) - mporecc pa3padoTKu, HOPMUPOBAHUS WU CO-
BEPLICHCTBOBaHMA (hOpMaAbHOM opraHuzanum [8].

«IIpoextupoBanue (obaacms npocHocmuku) - ogHa U3 GopM OIepeKarONIEro OTPAKEHUS ICH-
CTBHUTEJIBHOCTH, MPOILIECC CO3J]aHUs MPOTOTUIIA TIPEATIONIAraeMoro 00beKTa, SBJICHHUS WU Ipolecca
MocpeACTBOM crienuduueckux MeronoB. [IpoekTupoBaHue - 3TO KOHKpeTHas ¢opMa MPOSIBICHUS
MIPOTHOCTUYECKON (DYHKIIMM YIPABJICHHUS, KOTJa CO3/1aéTcsi BO3MOXKHBIN 00pa3 Oynymieit matepu-
aJIbHOM WJIM UJI€aIbHOM peambHOCTH [9].

«IIpoextupoBanue (6 cmpoumenbcmee) - MpoOIECC CO3IAaHUS MPOEKTA-MPoodpasa Mpearnoa-
raeMoro MM BO3MOXKHOTO O0BEKTa: pazpaboTka MPOEKTHOM, KOHCTPYKTOPCKON U APYroi TexXHUYe-
CKOM JOKYMEHTAIluH, IPEeIHa3HAYCeHHOUN NIl OCYIIECTBICHUS KAaNUTaIbHOTO CTPOUTEIHCTBA KaKO-
ro-mbo 00BEeKTa, CO3/1aHUS HOBBIX BHUJOB U OOPA3IOB CTPOUTEIBHBIX KOHCTPYKIMHA U 3JIEMEH-
ToB» [10].

«[IpoexTupoBaHue (JeTaTEILHOrO ammapara) — Mpolecc BbIOOpa MapaMeTpoB CO3aBaEMOTrO
JIA, ero KOMIOHOBKH U OTpEeNICHUs] XapaKTePUCTUK — (QYHKIIMOHATIbHBIX, SKOHOMHUYECKUX U .
B npoextupoBanuu JIA cymecTByeT psii 3TanoB: TEXHUUYECKOE IPEJIOKEHUE, SCKU3HBIA MPOEKT,
TeXHUYECKUM mpoekT» [11].

«IIpOEKTHUPOBAHUE COBPEMEHHBIX CUMYAYUOHHBIX YEHMPOE ONUPAECTCS HA HOBBIE IIPOEKTHBIE
METO/JIbl UX CO3/aHUS U SKCILTyaTalluH, MPEXk/Ie BCEro, 3TO YUET BCEro KU3HEHHOTO IMKJIa MPOEKTa,
obecriedyeHre MHOTOKPUTEPHUAIBHOTO MOAX0/Ia K MPOEKTUPOBAHHIO C OLIEHKOM KayecTBa, MOJHOTHI
MPEACTABISIEMBIX (DYHKIIMI M CTOUMOCTHBIX OTpaHudeHui» [12].

2 Xansen ®. OCHOBBI 001IeH METOJMKH KOHCTpyHpoBaHus. Cucremaru3anus KoHcTpyupoBanus. [lep. ¢ Hem. JI.: M3a-Bo MammHo-
ctpoenne,1969; becenay 3.I". Oynknus, popma, kadectBo. - M.: Mup, 1969; Xunn I1. Hayka ¥ HCKyCCTBO NIPOEKTUPOBAHHUS.- M.:
Mup,1973; Vuncon A., Yuncon M. YnpasneHue u TBOPYECTBO IIPU IpoeKTUpoBaHuM cucteM. Ilep. ¢ anri.- M.: «CoBeTckoe paguo,
1976; Lllennon P. VIMUTanMOHHOE MOJEIMPOBAHHE CUCTEM - MCKYCCTBO, Hayka. - M.: U3x-Bo Mup, 1982; [owc.0e C.Koymumnsvo.
VYnpasneHue pazpaboTKkaMu IepcreKTUBHBIX cucteM. [lep. ¢ anri.- M.: Mammnoctpoenue, 1982.

3 llepman E.HM. Hsyuenue u npoexmuposanue mpyoossix npoyeccos.- M., 1971. Cmegpanos H., Axuen, C. Kauaynos. Ynpasnenue,
Modenuposanue, npocrosupoganue.- M., 1972; Tpemnuxos H.U. Koncmpyxkmop u xawecmeo npooykyuu. - M., 1976; I'mowun-
ckuti B.I., ©@auopenm ['U. Teopemuueckue 0cHo8bl uHIICEHepHO20 npozHo3uposanus. - M., 1979; Iluepoe K.C. Hayuno-
mexnuueckoe meopuecmeo. - JI., 1979; Memoow: u mexnuueckue cpedcmea npeonpoeKmuo-3p2oHOMULecKo20 mooenuposanus. - M.,
1983, Anexun B.B. Quiocogckue npobremul undicenepro-mexuuieckozo mpyoa. - M., 1983; Moauxo B.A. Ilcuxonoeus xoucmpyx-
mopckou desmenvHocmu. - M., 1983; Jlomose Bb.®. Memoodonozuueckue u meopemuyeckue npodoiemuvl ncuxonoauu. - M., 1984; Ilo-
3HaHUe U npoexmupoganue (Mamepuaivl Kpyeroeo cmoia)// Bonpocwl ¢unocoguu.1985. Ne 6; @aviuenbepe U.M. Budemo-
npeosudemvo-oeticmeogamo. - M., 1986, Byramos B.11., [llanosanos E.A. Hayka u unscenepuas oeamenvHocmo. - M., 1987, [ywikos
b.A., Cmupnos B.4., Tepexos B.JI. Huowcenepro-ncuxonozuueckie 0CHO8bl KOHCMPYKMOPCKoil oeamenvrhocmu. - M., 1990
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«IIpoextupoBanue (6 neoazocuke) - BUJ A€ATEIBHOCTU MO ONPEAEICHHUIO YCIOBUH peann3auu
ONpEeeIEHHON MEeNaroruueCKOd CHCTEMBI, KOTOpPasl YAOBJIETBOPSET MPHUHLMIIAM 3aBEPIIEHHOCTH,
KOHCTPYKTHUBHOM IIEJTOCTHOCTH, PEAUTUCTUYHOCTH, PEAUTU3YEMOCTH, HHTEpAaKTUBHOCTHY [ 13].

B oco0yto rpynmy MOKHO BBIACTUTH MOAXO0/IBI, (PUKCUPYIOIIME TaKoe crenuduyeckoe Kayect-
BO NIPOEKTUPOBAHMS KAK MAaHUITYJIMPOBAHUE C HECYILECTBYIOIUMH OOBEKTaMH.

Peztome. CeMaHTHYECKUI CTATyC MOHATHUS «IIPOEKTUPOBAHKME» IO MEPE PACIIUPEHMS CIIEKTpa
JESATEIIBHOCTH Y€JIOBEKA CTAHOBWIICA NMPEAMETOM OCMBICICHHS C MO3ULIUN MEXIUCHUIUIMHAPHOTO,
CHUCTEMHOTI'0 ITOAXO0/a.

1.2 OHTOMnorunsa

[TocnencTBust aHTPOMOTEHHOTO MPECcCHHTa Ha Ouocdepy BBIHYXAAIU COIMYM BCE yarie oOpa-
aThCsl K mpolieMaM YIpaBiIeHHUS W KOHTPOJS 3a BTOPOW (MCKYCCTBEHHOI) mpupozoil. B stom
KOHTEKCTE Ha MPUHIMIIHAILHO HHON YPOBEHb MEPEBOIMIACH TEOPHS M IPAKTHKA TPOESKTUPOBAHMUS,
TUTAHUPOBAHUS, IPOTHO3UPOBAHUSL.

WNuankaTopoM pe3ynbTaTUBHOCTH TaKUX MOMCKOB SBIISJIOCh BHUMaHKE HCCIeI0BaTeNnel K mpo-
O6JeMaM OHTOJIOTMH KaK JMHTBUCTUYECKOMY acleKTy (peHOMeHa MpOoeKTHpoBaHus. B cioBocoyera-
HUU «OHTOJIOTHUSI MTPOEKTUPOBAHMS OHTOJIOTHS SIBISIETCA TOMHHAHTOM, a XapaKTepucTuka eé cra-
Tyca NPUHITUIHAIEHO BaKHON B METOI0IOTHYECKOM OTHOIIICHHUHU.

EnuHcTBa B HOHMMAaHUU CYIIHOCTH OHTOJIOTUHU cerofHs HeT. Peub uzaer o ¢parmMentax e€ mpo-
YTEHUSI U TIOTIBITKAX KJIacCU(DUKAIIMHA UMEIOIIUXCSI BAPUAHTOB.

[TonbITaeMcs BBISIBUTh YCTOWYHMBBIE U MOBTOPSIOIINECS XapaKTEPUCTUKN OHTOJIOTUU B ITyOJIH-
KalUsX U OMpPEIeNIuTh COOCTBEHHYIO HHUIITY UCCIICIOBAHMUSL.

B sHuukonenusax, CpaBOYHbIX U3AAHUSIX TPUBOASITCS CIASAYIOLTUE ONPEIeICHHUS:

1. «OHTONOTHA (rped. CYyIIHOCTb, CJIOBO, MOHSATHE) - YUCHHE O OBITUM KaK TaKOBOM; pa3zel
¢bunocodun, nzydaronuii GyHIaMeHTaATbHBIC IPUHIUIBI OBITHS, HanOoJIee O0IIMe CYIIIHOCTH U Ka-
teropun» [14].

2. «OHTONIOTHS - y4Y€HUE O OBITHM, B KOTOPOM HCCIENYIOTCS BCEOOIINE OCHOBBI, MPUHIIUIIBI
OBITHS, €r0 CTPYKTYpa U 3aKOHOMEPHOCTH. 110 cyliecTBy OHTOJIOTHS BhIpa)KaeT KapTUHY MUpPa, CO-
OTBETCTBYIOIIYIO ONPEACIEHHOMY YPOBHIO IMO3HAHUS PEATbHOCTH, KOTOpas 3ahuKCHpOBaHa B CHC-
TeMme (rIocoPCKUX KaTeropuid, XapaKTEPHBIX IJIs1 JAHHOW SIIOXH, U JJISI TOM WM WHOHM ¢unocod-
ckoM Tpaauumu» [15].

3. «OHTOMNIOTHS - yUeHHue 0 cylieM, o ObITuH. [Ipenmer oHToNOrMM OPMUPYETCS TPAKTUUECKH
OJTHOBPEMEHHO C BO3HUKHOBEHHEM (HIIOCO(PUH, TaK KAK IMEHHO MpobsieMa ObITHS W3HAYaIbHO SIB-
JIIeTCs OAHOM U3 QYHIAMEHTAIBHBIX TEM, ONPEACIISIONINX pa3BuTHE Guocodun B merom» [16].

HayuHnble u31aHus U CrieUaTM3UPOBAHHBIC KYPHAIBI PACKPHIBAIOT CEMAaHTHUECKUN CTATyC OH-
TOJIOTUHU OoJiee TOIPOOHO.

4. «OHronorus - crenuuKanms, KOHIENTyaIn3aus a0CTPaKTHOTO MPEICTaBICHUS O TPEeI-
MeTHOH oOmactu (hopMaTn30BaHHOE TIPEACTABICHHE 00 OCHOBHBIX MOHSATHSAX U CBA3SX MEXIy HU-
Mu)» [17].

5. «Onronorus - pumocopckuii TEPMUH, O3HAYAET yUYE€HHUE O OBITHH, KOTOPOE MEPEMEIIECHO B
00y1acTh TOUHBIX HayK. OHTONOrUA oOeCIeYrBaeT CIOBAPh IS MPEICTABICHHUS U OOMEHA 3HAHMS-
MU O HEKOTOPOU MPEAMETHOI 0071acTh U MHOKECTBOM CBSA3€H, YCTAaHOBIIEHHBIX MEXAY TEPMUHAMHU
B 3TOM ciioBape» [18].

6. «OHTONIOTHS - CHCTEMa TIOHATHH MPEAMETHOW 00J1acTH, KOTOpasi MpeacTaBisieT Habop co-
eNMHEHHBIX Pa3IMYHBIX OHTOJNOTHH. [IpenmyIecTBOM OHTOJIOTHI B KauecTBE Crocoda MpeacTaB-
JIEHWs 3HAHWH SBIsETCA WX (OpMalibHas CTPYKTypa, YIpOIIaroias KOMIBIOTEPHYIO 00paboT-
Ky» [19].
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7. «OHTOJNOTHA - IBHOE U (HOPMAIM30BAaHHOE OMPEICICHUE CTPYKTYpPhl HEKOTOPOU MpOOIIeM-
HOM 00JIaCTH, OTpakalollee COTallleHUsI O eUHBIX C0CcOo0aX MOCTPOSHHS U MCIIOJIB30BAaHMS KOH-
uentyanuzanuii» [20].

8. «OHTONOrUA - 3TO MHCTPYMEHT Il MOCTPOCHHSI KJIACCU(PHUKATOPOB, CIIOCOO CTPYKTYpPHUPO-
BaHM MHGOPMAIMHU B JAHHOW KOHKPETHOW 00JIaCTH, B TOM YHCIIe ColfuanbHOM cdepe» [21].

9. «OHTONOTHS - 3TO 0a3bl 3HAHUH CIENUATBLHOTO TUIA, KOTOPBIE MOTYT YUTATHCS ¥ IOHUMATh-
Csl, OTUYXKJIaThCS OT pa3paboTynkKa U (PU3NYECKU pa3eiaThCs UX TOJIb30BaTeIIIMI [22].

10. «OHTONOTHS (C MOUKU 3peHuUs NpocpamMMUCcma) HAIOMUHAET CUCTEMY yIpaBIeHHS 0a30ii
JAHHBIX C TOM JIMIIb PAa3HUIICH, YTO B HEW XPAHATCS HE JaHHbIC, a 3HAHUA. 32 TOCTPOCHUE OHTOJIO-
TUU OTBEYAIOT OJHU MPOTpPaMMHBIE CPE/ICTBA, MCIOJIb30BAaHUE STUX 3HAHUM - MPUBWIETUS MPO-
IrpaMMHBIX NpuioxkeHu. OIHU NPOTpaMMbl XpaHam 3HaHue, TPYTHE coO0epHcam «O08UHNCOK», TIO-
3BOJIAIONINI MCMOIB30BAaTh 3TU 3HAHMS, HAIPUMED, JI€JaTh BBIBOJABI B 3KCIIEPTHBIX CUCTEMAX, pea-
JIN30BBIBATh MHTEIIEKTYATBHBIN MOMCK HeoOXomuMol nHdopmarmu Ha Web-pecypcax u 1.m.» [23].

11. «OHTONOTHUS - 3TO JOTUYECKas TEOPHsl, SIBHO YACTUYHO OTpakaromias MoJpa3zyMeBaeMoe
3HaueHue GopmanbHOro cioBaps. @opMaabHBINA CI0Baph 00pa3yeT MHOXKECTBO KJIacCOB MIJIM KOH-
[[ENTOB, 0003HAYAIOIINX MOHATHS MPEAMETHON 00JIaCTH W OTHOIICHHS (KaK MPaBHIIO, OWHAPHEIE),
omnpeaessieMble MKy Ki1accammy [24].

12. «OHTonorns npeaHa3HaueHa Juis OpraHu3alud B CTPYKTYPUPOBAaHHYIO (hOpMy 3HAHUH W3
MHOXECTBa 00nacTeil - oT ¢unocodun 10 yrnpaBlIeHHUs] 3HAHUSIMH U YCTPOMCTBA CEMAHTHYECKOM
nayTuHs» [25].

13. «OHTONOTHS HAa 6A30BOM YPOBHE JIOJDKHA, MPEXKIE BCETO, 00CCIICYNBATh CIIOBAPh IMMOHATHIA
(TepMUHOB) IIJIsl TIPEICTaBICHHS U 0OMEHA 3HAHHSIMH O TPEIMETHON 0OJIACTH U MHOXKECTBA CBSI3ei
(OTHOIIEHUIT) YCTAaHOBJICHHBIX MEXIY MOHATUSIMH B 3TOM ciioBape» [26].

14. «OHTONOTHS OOECTIeYnBaET OOIUI CIOBAph NI PEIICHUS 3a7a9 YIPABJICHUS, OMPEACIsIeT
CEMaHTUKY COOOIICHUN M OTBEYACT 3a MHTEPIIPETAIIMI0O KOHTEKCTa cooOmeHus. Takum oOpa3om,
OHTOJIOTHSI CO3/IA€T OCHOBY IS TOTO, YTOOBI NMPH YIIPABICHUH B3aUMOICHCTBYIOIIUMH MTPOIIECCaMU
CTOPOHBI, 0OMEHUBAIOIINECs HH(POpMaIMel, MOTJIM MPAaBUIIBHO TOHUMATh IpYT Apyra»[27].

15. Ontonorust IDEFS (Ontology Description Capture) — craHmapT OHTOJIOTHYECKOTO HCCIIe-
JIOBaHUs CIIOKHBIX cucTeM. C €€ MOMOIIbI0O OMUCHIBAIOTCA TEPMHHBI U NMPABUJIA, HA OCHOBAHUU
KOTOPBIX MOTYT OBITH C(OPMYIUPOBAHBI IOCTOBEPHBIE YTBEPKICHUS O COCTOSHUU paccMaTpHBae-
MOU CHUCTEMBI B HEKOTOPBIX MOMEHTAX BpeMeHu [28].

16. «OnTomnorus - 310 hopMasbHasi, sBHas crienu(UKaKs COTJIaCOBAHUS KOHIENTYyaTH3aliu.
OHToOJIOTHS TIpEACTaBICHA CIAEAYIOIMIMMH KOMIIOHEHTAMH: CTPYKTYpa, OrPaHHUYEHUE 1E€IOCTHOCTH,
omnepanus u apyrue» [29].

17. «OnTONOTHS - YueHue 00 aOCTPaKTHBIX ONMPEACNCHHUIX CYITHOCTH. [ 3TuX onpeneneHuit
B MX MHOTOOOpa3uu U KOHEYHON 3HAYUMOCTH HE CYILECTBOBAJIO MPUHIIUIA; UX JTOJKHBI ObUTH 3M-
MUPUYECKH U CIy4aliHbIM 00pa3oM MEepeurciInTh; UX OJIKaiiiee coaep)kaHue MOTJIo ObITh OCHO-
BaHO JIUIIIb HA TIpeACTaBICHUH. ..» [30].

18.«OHTONIOTHS - ATO MOMBITKA BCEOOBEMITIONIEH U AeTanbHON (opmManu3anuu HEKOTOpOi 00-
JIACTH 3HAHUU C MOMOUIBI0 KOHILIETITYalbHOM cxeMbl. OOBIYHO TaKasi CXeMa COCTOUT U3 CTPYKTYPbI
JAHHBIX, COEpPKAIEH BCE PENEeBAHTHBIC KJIACCHI OOBEKTOB, UX CBSI3HM U IMpaBWia (OTpaHHYCHUS),
MIPUHSATHIE B 3TOU oOsactuy» [31].

19. «OHTONIOTNS COCTOUT U3 OPIaHU30BAHHBIX B MEPAPXMIO MOHATUMN, OTHOLIEHUI MEXIY IO-
HATHSIMU ¥ aTpUOYTOB IMOHATHHA, a TAK)KE€ aKCOM M MPaBUJI BeIBOAA» [32].

20. «OnTONOTHA 0OECIIeYnBaET CI0BAPh I MPEJCTABICHUS 1 0OMEHA 3HAHUSAMHU O HEKOTOPOH
MpeIMETHOM 00JIaCTH M MHOXKECTBO CBSI3€H, YCTAHOBJIEHHBIX MEXKIY TEPMHHAMU B 3TOM CJIOBa-
pe» [33].
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21. «CeTp A3bIKa MOKHO MCIOJIb30BaTh B KAYECTBE OCHOBBI JJIsl IOCTPOSHUSI OHTOJIOTHH TpeI-
METHOH obmacti» [34].

[Ipoananusupyem Moaxobl K MIOHUMAHHUIO CYIIHOCTH «OHTOJIOTHS, BbIIETAS CIEAYIOLIUE MO-
370117078

A. Yuenwue o OviTiu - 1; 2; 3; 12; 17.

b. Kaptuna mupa, cooTBeTCTBYIOIIasi KOHKPETHOM 3noxe - 2; 15.

B. Konnenryanuzamus aOCTpaKTHBIX MPEACTABICHHUH O MOHATUSX U CBI3SX MEXAY HUMH - 4; 5;
7;13; 16; 18.

I'. baza nanHbIX (3HaHWI) IpeaMeTHOTO BUaa - 6; 9; 10; 11; 18; 21.

J1. Crioco6 cTpykTypupoBanus nHpopmanuu - 6; 7; 8; 9; 12; 18.

E. A3pIk, onmuckIBaroOnuil CyIHOCTh OOBEKTOB; CUCTEMA MOHSITHH, BRICTYMAIONUX HHCTPYMEH-
TOM HMX co3gaHusd - 36; 37; 6;9; 10; 19; 21.

K. CrnoBapp (Jloruveckasi KOHCTaHTa), CPEACTBO MOJTyYeHUsS U oOMeHa 3HaHusIMU - 8; 13; 14;
15; 20; 21.

B nmosummsix A, b otpaxkaercs Mmetogosniorndaeckoe ocHoBanue onrosnioruu; B B, I', JI dukcupy-
10TCs 0a30BbIe KAYECTBA OHTOJIOTUU (KOHIIETITyaJIU3alusl, CTPYKTYPUPOBAHHE MMOHSATHI U OTHOIIIE-
Hui Mexay HuMH); B E, JK onpenensercs rmaBHast QyHKIMS OHTOJIOTUH - OBITH OCHOBOH Te3aypy-
coB (cioBapHoro (hoHzaa).

1.3 OHTONOrMA NPOEKTUPOBAHNSA

TepMuH «IPOEKTUPOBAHKE)» B COUETAHUU CO CIOBOM «OHTOJIOTHS» 1a€T BO3MOKHOCTh KOHKpE-
TU3MPOBATh BUJbI NMPOEKTHOW NESTEIBHOCTH, BBISBISATH OCOOEHHOCTH MX >KM3HEHHBIX IIMKIIOB.
CroBocoueTaHue «OHTOJIOTHS MPOEKTUPOBAHUM» KOPPEIUPYET C APYTUM - «IIPOCKTUPOBAHUE OH-
ToJioruny. B TaHHO cTaThe MOWIET pedb 00 OHTOIOTHH MPOCKTUPOBAHUSI.

[IpuMeyaTenbHbIM SIBIEHUEM ITOCIEIHETO NECATHIETHSI CTall BBIXOJA KypHana «OHTOJIOTHS
MPOEKTUPOBAHUSA». ITO HAYYHOE M3/IaHUE MOJIOJIO, HO MTOTEHIMAII, KOTOPBIN cTai (opMUpOBATHCS €
MEPBBIX €0 HOMEPOB, CBUJIETEIILCTBYET O CEPHE3HOM M JTIOJITOBPEMEHHOM 3asiBKE €r0 co3JaTesen K
PACKpBITUIO CYIIHOCTH MPOECKTHUPOBAHUS, 0€3 M3y4yeHHs KOTOPOH HEBO3MOXKHO CO3/IaHUE OCHOB
CHUCTEMHOI'0 aHaJIM3a TEXHUKO-TEXHOJIOIMYECKOI0, SJKOHOMHUYECKOTO, IKOJIOTUYECKOT0, COLIUOKYJIb-
TypHOTO OyAyIIEro COIliyMa, HICKYCCTBEHHOM CpeJibl, B KOTOPOW €My MPEICTOUT KUTh U paboTaTh.

B npeamOyne «Ymonobumcs Cokpary WM amoyioTusi OHTOJOTUU MPOEKTUpoBaHus» [35] pe-
JaKus oINpezenniaa OCHOBHBIE HAampaBieHHs pabOThl KypHaia: CTPYKTYPHUPOBAaHHUE U B UTOTE
dbopManm3aius mpoiecca MPOSKTUPOBaHMs, 0000IICHHE M CUHTE3, BBHISBICHHE 3aKOHOMEPHOCTHU
MepeHoca MoJIy4eHHbIX 3HAaHUHN U3 «IIepefOoBbIX» MPOEKTHBIX 00yacTeil B Te o0aacTu, rae mpouecc
MIO3HAHUS €IlE HE IOCTUT COBPEMEHHOTO YPOBHSI.

Haubonee cnaGpiM 3B€HOM OHTOJIOTMU BOOOIIE U OHTOJIOTUH MTPOEKTUPOBAHMSI, B YACTHOCTH, C
aBTOPCKOM TOYKHM 3peHHMs, SBJsieTCs ollieMerononoruueckoe e€¢ odbecrneuenue. OHO MPaKTUUECKU
HE MEHSETCS, XOTSI COBPEMEHHBIN MUP «3aJbIXaeTCs» OT CTPEMUTENBHOIO pocTa HH(POPMALIMOHHOM
M30BITOYHOCTH: «B Ka)10i OTHEeNbHOM 001aCTH 3HaHUI OKa3bIBAE€TCS HE MPOCTO MHOTO 3HAHUSA, a
MHOTO CHCTEM 3HaHHii, KOTOPbIE PETEHAYIOT Ha HCTHHHOCTb, /[CKBATHOCTh W OCMBICIICHHOCTE .

[Ipemiaraercsi aBTOPCKOE MPOUTEHHE CEMAaHTHUYECKOTO CTaTyca OHTOJOIMU BOOOIIE, OHTOJO-
MU IPOEKTUPOBAHHUS, B YACTHOCTH, C IO3UIUI TEOPUU IIPpEAMETA TPYAA.

* amok C. Onromormsamun. Kues — 2009. http:/r03.twirpx.net/358/358237 7EC80_dacyuk_s_ontologizacii.txt
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2 MocTtynaTtbl TeOpuU NpeamMeTa TpyAa B Npoueccax NpPoeKTUpoBaHUs

ITo3uuust BTOpasi COACPKUT aHAIN3 TOCTYJIATOB TEOPUH MPEeIMETa TpyZa C Lelbio 000CHOBA-
HUS UX METOJIOJIOTMYECKOT0 cTaryca.

IIpeosapumenvhvie 3ameuanus. [Ipenmer Tpyaa SBIsSeTCS OJHUM U3 MPOCTHIX AJIEMEHTOB, «Ha
KOTOpbIE BO BCEX OOIIECTBEHHBIX MPOM3BOACTBAX OJUHAKOBO JIOJDKEH pasjaratbCsi TPYHA, YTOOBI
JIeCTBOBATh B KauecTBe Tpyaa» [36]. OgHOBpeMeHHO ¢ HUM (DYHKIIMOHHPYIOT J[BA APYTUX «IIPO-
CTBIX DJIEMEHTA: YEJIOBEK (HOCHTEIb 1IN ), CPEACTBA €ro Tpy/a (OpyAHe U YCIOBHS).

B npoctpaHcTBEeHHO-BPEMEHHOM OTHOIICHHUU YEJIOBEK, CPEICTBA TPyJa U MpPEeaMET Tpyia BbI-
CTYMAIOT KaK 83aumMonompedisiowue opye opyea MarepuaibHbie, ”HPOPMAIIMOHHbBIE, YHEPTreTHYe-
CKHE TIOTOKH OIpeeIEHHON KOHPUTyparuu 1 kauecTBa. C 0HOM CTOPOHBI — 3TO YEJIOBEK U CpPeJi-
CTBa €ro JAEATEIbHOCTH; C APYTroi - MPOAYKTHI MPUPOJBI, CTABIIME OOBEKTOM MPOU3BOJICTBEHHBIX
YCUJIMH YelloBeKa U CPEACTB €ro Tpysa.

C ToukM 3peHus MOJYYEHHS COLMAIbHO-3HAUUMOTO pe3yibTaTra 4elOBEeK, MPUMEHSIOMUN Te
WIN UHBIE «Ha0OPBI» CPEICTB TPY/A, BBIIOIHACT AKMUBHO-NOZUMUBHbIE (OYHKYUU, T OOILECTBO TMO-
Jy4aeT HE0OXOAUMbIE MaTepHalIbHbIE U TyXOBHbIE OJiara.

[Ipeamer Tpyaa BBICTYIIAET aKMUBHOU He2amueHou cmopoHrol tipoliecca Tpyaa. OH MPOTUBO-
NEMCTBYET YCHIIMSIM YeJIOBEKa, CPEICTBaM ero nesTeqbHOCTH. Ecnu OBl Takoe mMpoTHUBOAEHCTBHE
OTCYTCTBOBAJIO, CYyOBEKTY HE ObUIO OBl HEOOXOAWMOCTH MOCTOSIHHO CO3/1aBaTh HOBbIE, BCE Ooee
CIIOKHBIE OPYAMS U YCIOBHSI TPYZAQ, COBEPIIEHCTBOBATh MHTEIIEKT U MPOU3BOACTBEHHBIE HABBIKU.
[Toka3zarenem no3umuerol akmueHocmu 4eioBeKa 1 CPEJICTB €ro JAEATEIIbHOCTHU sABIseTcs (akT pa-
IUKaJIbHOTO MpeoOpa3oBaHUs MPOAYKTOB npupodsl U MONyudeHue Mmpoaykra mpyoa. Ilokazatenem
He2amueHoU akmueHocmu TipeIMeTa Tpyaa sBisercs: GakT NCUXO0(PH3NUECKON YCTaIoCTH pabOTHH-
Ka, MOPAJIbHBINA U (PU3UIECKUN U3HOC OPYIUHN U YCIOBUN TPY/Ia.

Kax/p1if U3 MpOCTHIX JIEMEHTOB IMpoLecca Tpyia TepsieT OJHU CBOWCTBA U MPUOOpPETaeT Apy-
rue:

" yejno6eKk B3aMEH yCWJIMN WHTEIUIEKTYaJbHBIX, ICUX0(U3NIECKUX, H3PACXOA0BAaHHBIX B Ipolec-
ce Tpyaa, MoIy4aeT HeoOXOJMMbIe MaTepUalIbHbIE U TyXOBHBIE Oara;

" cpedocmea mpyoa KaK UCKYCCTBEHHOE «IIPOJIOJKEHUE CYIIHOCTH YEJIOBEKa» TEPSIOT 4acTh UC-
XOHBIX XapaKTEPUCTHUK, HO OJHOBPEMEHHO COJEHCTBYIOT MOJYYEHHIO 4eJIOBEeKOM (oOIecT-
BOM) OJiar;

" npeomem mpyoa, IPOTHBOACUCTBYS YEJIOBEKY M CPEICTBAM TPYJa, YTpauMBaeT IepBOHAYAIb-
HOE KauecTBO, MOJYUHSSACH COLIMATIBLHO 3HAYMMOM LIEJH, U TPHUOOpETaeT mapaMeTphl, KOTOPHIE B
€CTECTBEHHOM COCTOSTHMM UM HHUKOTIa HE MOTJIU OBITh MOJTyYEHBI.

Peztome. Kaxiplii u3 MOMEHTOB TpyJAa SABJISETCS creNU(pUIECKUM MIPOLIECCOM, B paMKaxX KOTO-
POr0O COBEpIIAIOTCS MaTepUalIbHO-BEIIECTBEHHbBIC, HH(OPMAIIMOHHBIE U YHEPreTHUECKUE Mpeodpa-
30BaHuA. Pe3ynbraroM (yHKIIMOHUPOBAHMS 11€JIecO00pa3HOl AEATEeIbHOCTH YeNOBEeKa, CPEICTB
TpyZAa ¥ MpeaMeTa TPyZAa BBICTYNAET COLMAIBHO MPEOOpa30OBaHHBIN MPOIYKT MPUPOABI - HPOOYKM
obwecmsa [37].

ChopmynrpyeM OCHOBHBIE IIOCTYJIAThl TEOPUU TIPEMETA TPYIa.

Ilepswiti nocmynam. Ilpeamer Tpyna sSIBISETCS YHUKAIbHBIM 3JIEMEHTOM Ipoliecca Tpyla Kak
BEYHOT'0, €CTECTBEHHOT'O YCJIOBHUS CYIIECTBOBAHUS IIUBMIIN3ALMH, KOO B HEM M TOJBKO B HEM 3are-
YaTJIeBAIOTCS YCUITUS YEJIOBEKA U CPE/ICTB €ro AESITeIbHOCTH.

[TapameTpsl peaMeTa TpyAa GUKCUPYIOTCS B MPOCTPAHCTBE-BPEMEHU U JJAIOT PEalbHYIO Kap-
TUHY U3MEHEHHI OJJHOMOMEHTHOT'0, PA3HOMOMEHTHOTO ¥ CYMMapHOIO MOpsijiKa, 10 Mepe JIBHUXKe-
HUS K KOHEYHOMY IPOAYKTY [38].

Bmopou nocmynam. llpeamer Tpyaa B J00bIX BUAAX ACSITEILHOCTH MPOSBISET ce0s KaK:

1) entMHCTBO MPOTHUBOMOIOKHOCTEH - HAINYHE IPUPOIHOTO U COLIMATBHOTO Hayval,

2) eAMHCTBO MPOTUBOIMOIOKHOCTEH - BEIIb U MPOLIECC CTAHOBIICHUS BEIIH.
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IIpupoonoe nauano npeomema mpyoa €cTh CyOCTpaT ¢ ONpeneaEHHBIMU €CTECTBEHHBIMU CBOM-
cTBaMU. PaznMuHBIM YpOBHSIM OpraHu3aluM cyOcTpara (HEOPraHMYeCKUd, OpraHu4ecKul, UCKyC-
CTBEHHBIN, BUPTYAJIbHBIN, COIMANBHBIN) MPUCYIIH crienu(uueckue KauecTBa aKkTUBHOCTH U CaMo-
opranuzanuu. B npupogHom cyOcTpare 3amnedariaeBaroTcs YCHINS )KUBOTO U MEPTBOTO (OBEIECTB-
JIEHHOTO) Tpy/a.

Coyuanvroe Hauano npeomema mpyoa ecTb TO, YTO «HOCHUT Ha ce0e MeyaTh» CYIIHOCTHBIX CHII
yesoBeka. VICTOYHMKOM BBICTYIAIOT )KUBOW TPyl B KOHKpEeTHOU 1 abctpakTHOM (popmax. Cormanb-
HO€ Hayallo MO3BOJIET BBIIBUTH 00IIee y Pa3sHOOOPA3HBIX MO MPUPOJHOMY COJCPKAHUIO BUIOB
peaMeTa Tpyaa, OTACIUTD IMOCIEAHUE OT IPOIYKTOB IPUPOIBI.

KagecTBO colmanbHOro B IpeaMere Tpyaa (GUKCUPYeTCs KaK «OTIEYaTOK» 3aTpaT KOHKPETHO-
ro Tpyna (nompeboumenvHas cmMoumocmy), KOJIMYECTBO KaK «OTIEYATOK» 3aTpaT abCTPaKTHOTO
TpyZJa 4enoBeka (cmoumocms). IlpupoaHas u conyaibHas KOMIIOHEHTHI IIpeMETa TpyAa «3aMKHY-
THI Ha ce0s», HEe TudepeHITUPYIOTCS B MPOCTPAHCTBE-BPEMEHHU, 00pa3ysl yCTOWUNBYIO, HEPA3JIo-
AKHUMYIO IIEJIOCTHOCTB. Takoro poaa ciusHue xopouwo winoctpuposai K. Mapke: «Ecnu Mbl 0THU-
MEM... Y KOBpPHUTHY Xjie0a 3aTpadyeHHbI Ha He€ TPy — TPYA MeKapsi, MeJbHUKA, 3eMIeieNiblia U T.1.,
4TO TOra ocTaHeTcs? HeckolbKO KOJIOChEB TPaBbl, JUKOPACTYIIUX U HEMPUTOJHBIX TSI KAKOTO OBl
TO HU OBLIO YerIoBeYecKoro norpediaenus. Ho ecnu Mbl OTHUMEM y KOBPUTH XJieba 3Ty e€ BelecT-
BEHHYIO MaTEpUaIbHYIO OCHOBY, OT HEE€ OCTAHETCS JIUILb «IIpU3pavHasi IPEIMETHOCTE)» U3PACXO0I0-
BAHHOI'O YEJIOBEYECKOI'0 TPYyAd, BOCIIOMMHAHUE O 3aTPAy€HHBIX YCHIUAX. B roroBoM mnpoaykre
CIIMBAETCS MPUPOTHOE M COIIMATIBHOE . ..ObITHE TOBapa Kak MOTPEOUTEIBHOM CTOUMOCTH U €T0 eCcTe-
CTBEHHOE 0CSI3a€MO€ CYIIECTBOBAHUE COBIMaat0T» [39].

[Ipenmer Tpyaa-Belpb - OHO U3 COCTOSIHUM IpoLecca Tpyaa, uiu eauHuna cyuero. [Ipeamer
TpyHa-npouecc - GUKCUPYET MEePUNETHH XKMU3HEHHOTO IMKJIa MPOAYKTa B BHUJIE MOCIEI0BATEIHHO
CMEHSIOLIMX APYr Apyra COCTOSHUHM, HAAENEHHBIX CIEeUU(PUUYECKU COJACpKATEIbHBIMHU MPU3HAKA-
mu [40].

Tpemuti nocmynam BBIPAXKAETCS B «TPUALE» MOHIATHI — YCIOBHBIN (aHATOTH: OTCHIIMAIbHBIN,
HYJIEBOH); IEPBUYHBINA U BTOPUYHBIN MPEIMETHl TPYy/a, B KOTOPHIX OTPa)XKEHbI 0COObIE TEXHOJIOTH-
YECKHE MepeeIIbl CTAHOBIICHMS POAYKTa TPyAA.

VYCoBHBIN MpeAMET Tpyla €cTh MPOAYKT MPUPOJBI, CTABIINI 0O0BEKTOM TEOPETHUECKOTO HC-
CJIEIOBAaHMS.

[lepBuYHBI TpeaMET TpyAa €CTh MPOAYKT MPHUPOJBI, CTABIIMKA OOBEKTOM AHTPONOTCHHOTO
BO3JICUCTBHS B c(hepe JOOBIBAIOIIETO MMPOU3BOICTBA.

BropuuHslii mpeaMeT Tpyna ecTh NEPBUYHBIN NPOAYKT TPYyHAa, CTaBIIUN OOBEKTOM aHTpPOIO-
TEHHOTO BO3/IEHCTBUS B chepe 00padaThIBAaEMbIX MPOU3BOJICTB.

Pa3BepHyTass Mozenb npeaMera Tpyna-Ipolecca, KpOME 3TaloB YCIOBHOIO, NMEPBUYHOIO U
BTOPUYHOT0, BKJIFOYAET Takke (pa3pl TpeTudHOro npeamera Tpyaa (cdepa obpareHus), yeTBeprd-
HOTO TpeaMeTa Tpyaa (chepa sKCIUTyaTaliu, CEpBUC), MATUPUYHOTO MpeaMeTa Tpyaa (cepa yTH-
nuzanun) [41].

Yemsepmuiti nocmynam. Poib cucteMoo0pasylonero, 00beANHSIONIETO YIEMEHTBI CTPYKTYPHI
npenMeTa TpyJa B €IuHYI0 (QYHKIHOHUPYIOIIYIO HEIOCTHOCTh, UTPAeT MOCJIEeI0BAaTEIbHO pean-
3yeMoe B IPUPOTHOM CyOCTpaTe COLMANbHOE HA4ajIo - )KHUBOW M OBEIECTBICHHBIN TPY/I.

B mo6o#t cutyauuu nepBUYHOMY MPEAMETY TpyJAa MPEIIeCTBYET YCIOBHBIM, BTOPUUHOMY -
MIEPBUYHBIN, MPOIYKTY TPY/Ja - BTOPUYHBIN MpeaMeT Tpyaa, GUKCUPYIONMIUN TF00bIe N3MEHEHUS T10-
TPEOUTENHHOM CTOUMOCTH M CTOUMOCTH [42].

ITamuiii nocmynam. MeToJ0JI0THYECKH 00OCHOBAHHBIM SIBJISIETCS TE€3UC O HEOOXOAUMOCTHU pa3-
IPAHUYEHUS] TOTOBOIO M KOHEYHOIO NMPOAYKTA: KOHEUHBIA HNPOIAYKT SIBISETCS TAaKOBBIM JIMIIb IO
3aBepIiIeHNH (PYHKIIMOHMPOBAHUS BCEX CTAAMN mpeaMera Tpyda. B pamkax Takoil mHTepmpeTanuu
TOTOBBIN TIPOJIYKT BCET/IA SIBISETCS KBa3U-KOHEUHOUN (hOPMOH.
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KoHeuHbIil POAYKT - €CTh CyMMAapHBIA HMTOI MPOWU3BOJCTBEHHON JEATEIHBHOCTH YEIOBEKa
(obmectBa). OH ¥ TOTBKO OH MOXET OBITh MCIIOIH30BaH B KAUECTBE CPEJCTB TPYAA WIH MPEAMETOB
notpebaeHus [43].

Lllecmoii nocmynam. 1o 3aBepiieHUy Ipouecca TpyJa NPUPOJHOE Hadallo TEPSET CBOIO Iep-
BOHaYaIbHYIO (hopMy: U3 6echopMEHHOTO BEIIEeCTBa, MPOCTOTO MaTepuaa Juisl Co3Aaromieii popmy,
11e1eco00pa3HOM AEITETFHOCTHU «...OH MPEBpaIlaeTcs B MPOIYKT, IenecooOpa3Has Gopma KOTopo-
T0... €CTh €IMHCTBEHHBIN CJIE]], OCTABJICHHBIH 11E1€CO00pa3HBIM TpyaoM» [44].

AHanu3 00beKTa NesSTeIbHOCTH NaéT OCHOBAHUE /ISl BEIBOJIA: IPUPOIHOE HACKIIIACTCS KavyecT-
BEHHO HEOJHOPOJHBIM coluanbHbIM. C OAHON CTOPOHBI, B HEM 00BEKTUBUPYETCS 1LI€Jb, C APYTOH —
HEUYTO €l HE COOTBETCTBYIOIIEE, MOSBUBIIEECS «IOMYTHO» C pealu3alieil IBUKYIIEr0 MOTHBA
MIPOM3BO/JICTBA.

[TocnenHsas no3a COUMAIBHOTO BHOCUT «HMCKAKEHUS» B IPOMEKYTOUYHBIN, TOTOBBIA U KOHEY-
HBI pe3ynbpTaThl. HeszanmporpaMMupoBaHHbBIE CBOMCTBAa MOTYT OKa3aThCsl BPEIHBIMU, MHAUD e-
PEHTHBIMU WJIMA TOJIE3HBIMH O OTHOUIEHUIO K OCHOBHOMY CBOMCTBY (CBOMCTBam) MpOAYKTa, Je-
JIAIOIIETO €r0 KOHKPETHOW MOTPEOUTEIIBHON CTOMMOCTHIO.

OTHolIeHNEe MEXIYy TOJIE3HBIM CBOWMCTBOM (CBOWCTBaMH) MPOAYKTAa M BPEIHBIMH IIE€TIECO00-
Pa3HO CUUTATh Mepoll kawecmea npooykma. Ecnu Habmonaercs oOpaTHOE (BpeIHbBIE TOTPEOUTEIh-
CKHE CBOMCTBA ACUCTBYIOT aKTUBHO), KA4€CTBO ITPOYKTa B TOM WJIM NHOW Mepe CHUXKAETCS, CTAaHO-
BUTCSl HEYCTOMYMBBIM WJIM HCcYe3aeT BoBce [45].

Ceovmou nocmynam. CTaHOBIIEHHE OCHOBHOT'O IMOTPEOUTEIILHOTO CBOWCTBA HEOOXOAMMO YUH-
ThIBaTh B COMNpPSDKEHHUU C COMyTCTBYromuM. [losTamublii aHanu3 mpeamera Tpyda-mpoiecca AaéT
BO3MOXXHOCTh TIOCPEIICTBOM MoueK 3anpema 3a(QUKCUPOBATH MOMEHTHI, KOTJIJa COOTHOIICHHUE OC-
HOBHOT'O ¥ CONYTCTBYIOIIMX CBOMCTB HAUMHAET MEHATHCS B HEXKENATEIbHYIO CTOPOHY [46].

Pesiome. bazoBas Tpuajga mo3BOJISIET KOHKPETHU3UPOBATh MPUPOJAHOE U COLMAIBLHOE Haudasa
NEeSITeIbHOCTH B IIPOLECCYaTbHOM KOHTEKCTE ¢ YUETOM MOTPEOUTETHHO-CTOUMOCTHBIX M CTOUMOCT-
HBIX UX XapaKTEPUCTUK.

[loHsiTUS YCIOBHOTO, MEPBHUYHOIO M BTOPUYHOTO MPEAMETOB TPYJa MO3BOJISIIOT MO-HOBOMY
CTPYIIUPOBATH TE€3aypyC BEPXHETO ypoBHS [29].

3 OHTOMNOrMA NPOEKTUPOBAHUA B KOHTEKCTe TeOpuMu NpeamMeTa Tpyaa

Tperbs mo3nuMsA npeanosaracT pacCCMOTPEHUE OHTOJIOTUYU ITPOEKTUPOBAHUS B KOHTEKCTE I10-
CTYJaTOB TEOPUH NPEAMETA TPYAA, BO3MOKHOCTH X UCIOJIb30BaHUS Ha MPAKTHUKE.

MeTaoHTOJIOTHSl PAaCKPBIBACT CYHIHOCTh JIOOBIX BUAOB JIEATEIBHOCTU HCIIOJIB3YSl COBOKYII-
HOCTb 0a30BbIX MOHATHUI: CYOBEKT, IPEAMET, MPOIYKT, BELIb, IPOLECC. DTO METOI0JIOTNYECKast OC-
HOBa, anpoOUpOBaHHAsI BPEMEHEM, CETOJIHSI COCYLIECTBYET C MOAM(UKALNUAMU B BUJE TEPMHUHOB-
CUHOHUMOB.

3.1 TepmuHonorus NnpoeKkTaHTa

ApryMEHTHpPYEM CUTYaIUIO IPUMEHUTEIHHO K TEPMHHOJIOTUH, UCIIOJIb3YeMO# B chepe MpoeK-
TUPOBAHUSA-KOHCTPYMPOBAHUS.

3.1.1 Tlpoekm, pe3yrbmam u rnpodykm rnpoeKkmuposaHusi

CpaBHUM NOHATHUSA «PE3YNBTAT IPOESKTUPOBAHUSY, «IIPOEKT», KIIPOAYKT IPOECKTUPOBAHUSY.

C TOYKM 3peHHs TEOpUHU INpeIMeTa TPyJa UCHOJIb30BAaHUE MOHATHS «IIPOAYKT MPOEKTHPOBA-
HUS» ABIIAETCS NPEANOYTUTENBHBIM.

Pesynomam npoexmuposanus - 3T0:
"  (TEKCTOBbIE, TpaueCKue MaTepUabl, MPOEKTH U paboune ueprexu» [47].
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"  «cO3JaHue MaTepualbHOro 00BEKTa WM pa3paboTKa M3MEHEHUH yXKe CYIIECTBYIOIIEro MaTe-
pHAIBHOTO 00BEKTA; MPOSKTHPOBAHNE HEMAaTEPUAIbLHOTO 00BeKTay [21].

Ilpoexm - 310:

* 1) «COBOKYIMHOCTh JOKYMEHTOB (pacueToB, YepTEeKeH M T.J.) AJS CO3JaHUS KaKoro-immdo co-
OpY>KEHUSl WM M3JeNus, B TaKOW JOKYMEHTAIlMd OOOCHOBBIBAETCSl PEaJbHOCTh pealu3aliu
ujeu; 2) mpelBapuTelbHBIN TEKCT KaKOro-IM00 JOKYMEHTA; 3) IiiaH (3aMbIcen) OyayIux me-
ponpusTHii; 4) o0Namalomuid ONpeaeNTEHHON CTENEHbIO YHUKAIBHOCTH, PacHpeaeéHHBIN BO
BPEMEHU U B YCIOBHUSX PECYPCHBIX OTPaHUYCHHUH KOMIUIEKC B3aUMOOOYCIOBICHHBIX MEpO-
MNPUATHH, TPU peaiu3allii KOTOPOro MOCTaBJIEHHAs eJIb MOXKET OBbITh JOCTUTHYTA K OIpene-
NEHHOMY CpOKy» [48].

=  «HAMEUYCHHas WJIM MpernoaracMas onepamus, Meponpusitue, neictsue» [49].

"  (KOMIUIEKCHOE, HE TIOBTOPSIIOIIEECS, OTHOMOMEHTHOE MEPONIPUITHE, OTPAHUUYEHHOE 110 BpeMe-
HHU, OI0JKETY, pecypcaM, a TaKyKe YETKUMHU YKa3aHUsIMH 3aKka3zuukay [S50].

"  (yHHUKaJbHBIA HAOOp MPOIIECCOB, COCTOSIIUX U3 CKOOPAMHUPOBAHHBIX U YIPABIISEMBIX 33134 C
Ha4yaJbHOU M KOHEYHOH AaTaMu, NPEINPUHATHIX ISl JOCTUKEHUS 1enm» [S1].

Pe3stome. EnuHON CMBICIOBOM CKpeIbl, OOBEAUHSIONICH MOHATHS «PE3YNbTaT MPOEKTUPOBA-
HUS» U «IPOEKT», He cyliecTByeT. EcTh nepeuncienue ¢pparmeHToB. [IoHATHE «TIPOAYKT MPOEKTH-
pPOBaHUs», HAPOTUB, GUKCUPYS OJHOBPEMEHHO MPOIIECC U PE3yNIbTaT MPOESKTUPOBAHUS, TO3BOJISET
OTpa3uTh OCHOBHBIEC UX XapaKTEPUCTUKU MPUMEHUTENBHO K YaCTH, U K IEJIOMY.

3.1.2 Ob6wbekm u npedmem rnpoekmuposaHusi

B mutepatype ucmonb3yroTcs B OOJNBIIMHCTBE CIy4aeB KaK PaBHOMPABHEIC TOHATHUS «00beKm
MIPOCKTUPOBAHUS» U «npedmem TMPOSKTUpoBaHus». [IpeacTaBisercs menecooOpa3HbIM YYUTHIBATH
CHenu(pUKY UX CeMaHTUYeCKOro craryca. OOvexm MPOSKTUPOBAHUS ACCOIIMUPYETCS C BBIMOTHEHU-
eM paboT, OKa3aHUEM YCIIYT; npedmen TMPOSKTUPOBAHUS C TBOPUECKUM MPOIECCOM CO3AaHUsI HOBO-
0, TIO3BOJISIIOIIETO BBISABUTH Pa3iHure MEKIY paboTON BBIUUCIUTENHLHOW MAIIHHBI M paboOTON de-
JIOBEYECKOM TONOBHI [52].

OTH onpeeNeHns OJIM3KU IPYT IPYTy, HO cama OJIM30CTh «pa3mMbiTay. OHA CTAHOBUTCS SBHOM,
€CIIi TPUHSATH BO BHUMaHHE (DYHKIMU YCIOBHOTO MpeaMeTa Tpyaa mpoekTupoBimka. OOBEKT B
ATOM CJIy4ae COOTBETCTBYET HauaIbHOMY ATany (yHKIIMOHHPOBAHHUS - YCIOBHOMY MPEAMETY Tpyaa
MPOEKTUPOBUIMKA. «Bemu emé Het, Korja OHa HAYMHAETCsl, HO B HaYaJle COAECPIKUTCS HE TOJIBKO €€
HUYTO, HO YK€ Takke u e€ obrtue» [30].

Peztome. TlonsiTHE «OOBEKT MPOSKTUPOBAHUS» OTPAKAET KOHTAKT CYOBEKTa C MHPOM KaK MHO-
rOIIeJIeBOM, MHOTOMEPHOH CYIIIHOCTBHIO; TTOHSTHE «IIPEIMET MPOSKTUPOBAHUS OTPAHUUYMBACT €TO,
MaKCHUMaJIbHO MPHOIIKASACH K JOCTHKCHUIO KOHKPETHOW 1enu. JKU3HEHHBINA UK MPOIyKTa MPo-
EeKTUPOBaHUS HauynWHaeTcs B (popmaTe «0OBEKT», TpaHcHopMUpPYsICh nanee B GopmaT «IIpeaMeTy
(COOTHOILIEHHE «IIEJI0€ - YACTh LIEJIOTO»).

3.2 JOTanbl NpoeKkTUpoBaHUA

3acnyKMBaeT BHUMAHUS BapUaHT BKJIIOUYEHHS B OHTOJIOTHIO TPOEKTUPOBAHUS «TPUAJbD» MOHS-
THWA: HYJIEBOW IpeaMET IPOECKTUPOBAHMS; IEPBUYHBIA IIPEAMET IPOCKTUPOBAHUSA, BTOPUYHBIN
MpeAMET MPOEKTHUPOBAHUS (aHAJIOT KOHCTPYUPOBAHHS).

[TpoayKT MPOEKTUPOBAHUS — IPOU3BOAHOE TMOJIHOTO )KU3HEHHOTO IIMKJIA — SIBJISETCS pe3yibTa-
TOM CMEHSIOIIUX JPYT Apyra cocTossHui. Ha mepBom (HyseBoM mpeaMeT) MPOSKTUPOBIIHMK OMEpPH-
pyeT OOBEKTOM, HE SBJISIFOIIMMCS MPEAMETOM IMPOECKTHPOBAHUS B COOCTBEHHOM CMBICIE CIIOBA.
MBEIC/IeHHBIE MAaHUTTYJIAIIMN — 3TO WH(POPMAITMOHHBIN 00bEM, KOTOPBIN 1O Mepe yriayOaeHus cyon-
eKTa B CyThb IPOM3BOJACTBEHHOW 3a7aud, OyJIeT COKpallaTbCsi M MPUOOpEeTaTh MapaMeTpbl, OTBE-
Yaronme NoTpeOHOCTH O0IIECTBA B KOHKPETHOM MTPOIYKTE.
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Ha BTOpoM 3Tane — nepBUYHbBINA IPEAMET TPOCKTUPOBAHUS — HAUUHAECTCS MPOLIECC MEPBUYHON
00paboTku nHpopManuu U oopmieHne yCWINid cyObeKTa MPOEKTUPOBAHUS B 0COOOTO poja JIo-
KYMEHTAIIHIO - aHAJIOT TEXHUYECKOHN 3aJauu.

Ha TperbeM aTane (KOHCTpYHPOBAHME) - BTOPUYHOTO MPEAMETA MPOEKTUPOBAHUS UIET BCECTO-
POHHEE U IITyOOKOe OCMBICICHHE KOOPAMHAT OyayIEro MpoIyKTa, KOTOPOe 3aBepIIaeTcsl TeXHUYe-
CKUM IIPOEKTOM U Ha €ro OCHOBE - pab0YUM MPOEKTOM.

PaGounii MpoeKT - COBOKYIMHOCTh TEKCTOBBIX M I'pa)UyECKUX JOKYMEHTOB - SBJISIETCS MPOIYK-
TOM I10CJIEIOBATENbHO CMEHSIOIINX IPYT Ipyra 3TaloB IPOEKTUPOBAHUS U KOHCTPYHPOBAHMSI.

Crnenyet oOpaTuTh BHUMAaHUE Ha HETOUHOCTH TPAKTOBKU MOHATHI «IIPOEKTHUPOBAHUE» U «KOH-
crpyupoBanue». C METOJOJOTHYECKOW TOYKH 3PEHHs LeIecO00pa3HO BBIBUTH CHEIM(UKY MPO-
IYKTa MPOEKTHUPOBAHUS B IByX KaU€CTBEHHO Pa3IMYHbIX COCTOSHUSAX - TOTOBOI'O M KOHEYHOTO.

['0TOBBIN MPOJAYKT MPOSKTHUPOBAHUS MO3BOJISIET PEaIH30BaTh 1eNb 00IIecTBa B (popMe «MbIC-
JIEHHOTO 00pasay OyayIIero mpoayKTa.

KoHeuHbI TPOYKT IPOSKTUPOBAHUS SBISIETCS PE3YyIbTaTOM (DYHKIMOHUPOBAHUSI MaTEPHUAIh-
HBIX BHUJIOB AESTEIbHOCTH, OBEIIECTBICHUS UACATbHON MOJENHU, MOJIydYeHUs MPOIyKTa HEOOXOH-
MOTO OOIIECTBY - U3JICIHS.

[TonsTHs «pacnpenMeynBaHUE-ONPEIMEUNBAHNE) TTOABOIAT CBOCOOPA3HBIN UTOT: pacnpedme-
yueanue PUKCUPYET ITAIbl PACKPBHITUS CYIIHOCTH Yepe3 MEXaHH3Mbl MHTEIUIEKTYaJbHOTO MPOU3-
BOJICTBa (ACCOLIMUPYETCS C MPOLIECCOM MPOEKTUPOBAHUS), onpedmedusanue - 4epe3 MEXaHU3MBI
MaTEpUAIBLHOTO NMPOU3BOJICTBA (ACCOLUUPYETCS C MIPOLIECCOM KOHCTPYUPOBAHMUS).

MeTonomornyeckuii MpuUEM «pacclioeHUs» MPOAYKTa MPOSKTUPOBAHUS HA TOTOBBII M KOHEY-
HBI MO3BOJISIET YYUTHIBATh COOTBETCTBHE €0 KPUTEPUSIM TEXHUKO-TEXHOJIOTMYECKOMY, SKOHOMH-
YECKOMY, COLMAIbHOMY, 3KOJI0ru4eckomy [53].

3.3 CybbeKT NpoeKkTMpoBaHus

B oHTONOrMH MPOEKTUPOBAHUS LIEHTPATHHOE MECTO MPHUHAMIICKUT MOHITHIO «CYOBEKT MPOCK-
TUPOBAHU», KOTOPOE HE MOXET pacCMaTPHUBATHLCS BHE OPTraHWYECKON CBSI3H €T0 C IBYMS IPYTHMHU
- CPEICTBOM MPOCKTHPOBAHUS M MPEIMETOM NMpOoeKTUpoBaHus. CyOBEKT BBITIONHIET (GYHKINHU IIe-
JIETIOJIATAOIIEro TIaHa (IeTePMUHUPOBAHO MOTHUBALMEH JIMYHOCTH, TPYIIIBI, OOIIECTBA), CPEICTBO
U mpeaMeT - GYHKIHMU [eepeaTu3yIoero miana. JIpyrumMu ciioBamMu, BHYTPEHHUH MUD YeIOBEKa
CHOCOGGH HAaCTPpanuBaTbCA Ha KOHKPCTHYIO HCJIb C OAHOBPCMCHHBIM IMOMCKOM MCXaHH3MOB (MCTO-
7I0B) e€ peaiu3alil B MpEeIMETe JCATEIBHOCTH. Pe3ylbTaTOM Takoro B3aMMOJCHCTBHSI SIBIISICTCS
[IPOEKTUPOBAHUE IIPEAMETA TPYJAa B HAIIPABICHUU JBHIKCHUSA K UCKOMOMY IIPOAYKTY B €r0 TEKCTO-
BOH, Tpaduueckoii W WHBIX (opmax. [IpoW3BOACTBEHHBIE YCWIHS CYyOBEKTa MPOCKTHPOBAHUS
TpaHC(HOPMHUPYIOTCS B CTAAMIO OMPEIMEUYNBAHMS U 3aBEPIIAIOTCS MOTyYCHHEM KOHEUHOTO MPOIYK-
Ta, KOHIEHTPUPYIOMIETO OOTaTCTBO YEIIOBEUECKOTO OTBITA U 3HAHHIA.

OHTONOTUS MPOEKTUPOBAHUS C MO3ULMHM TEOPUM IIPEIMETa TPYJa MOXKET PACHIMPUTH CBOU Te-
3aypyc C BKJIIOYEHHUEM TOHSATHH «IIPUPOJHOE HAYaJ0 MpeaMeTa MPOCKTHPOBAHUSY, «COIUAILHOE
HAYaJo mpeaMeTa MPOCKTHPOBAHUSY, «IIPEIMET MPOSKTUPOBAHUS - TIPOIIECCY, IPEIMET MPOCKTH-
POBaHUSI - BEIIbY.

[TpupoaHOe HaYaIO YeIOBEKa MPOSIBIICTCS B CIIOCOOHOCTH CyOBEKTa MOTydaTh 3HAHUS O MUPE
B (hopMmax u aOCTPaKTHBIX CTPYKTypax (MOHATHS, KATETOPUHU, TEOPUH).

ConmanbHOE Havalo, MpeBpallas 4ejIoBeKa B «yHUBEPCAJIbHBIM COLMOKYJIBTYPHBIM CUMBOJ»,
COMPSDKEHO C MPUPOIHBIM M CYIIECTBYET B BUJIE X HEPA3IOKUMOM IIEIIOCTHOCTH.

Tpyn mpoeKTUPOBIINKA peaTu3yeTcsl Yepe3 TBOPUECKOE MPOUTEHUE UM IEJIeBOH YCTAaHOBKH IO
W3MEHEHHIO CUCTEM «UEIIOBEK-TEXHHKAY, «9EIOBEK-00IIECTBOY, «9EJI0BEK-IIPHPOIAY.
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[IpuponHoe M conMalbHOE Hayajla MpeaMeTa MPOCKTUPOBAHUSA M IMPOEKTa MPOEKTHUPOBIIUKA
UMEIOT KECTKHE MapKephl - MEPBBIA HANPSAMYIO CBSI3aH C MOTPEOUTEIHLHON CTOMMOCTBIO, BTOPOH -
CO CTOUMOCTHIO [54].

[lonsiTUs - «TIpeaMEeT MPOEKTUPOBAHUSA - MPOLECC», «IIPEIAMET MPOESKTUPOBAHUS - BEIIb)» IO-
3BOJIAIOT MCCIJIEIOBATh MapaMeTpbl MPOJYKTa IPOCKTUPOBAHUS HA KaXKIOW M3 CTAAUN KU3HEHHOTO
[UKJIA, TIe PUKCUPYIOTCS YCHIIHSI MPOSKTUPOBIIKKA U CPENICTB €ro TPyZda, a TakKe OOIUH UTOT
paboTHI.

JKu3HEeHHBIN UK MPOAYKTa TPYAa MPOSKTUPOBAHUS IEI€CO00Pa3HO aHATM3UPOBATh C YUETOM
HaJIM4Us ABYX TEXHOJIOTHYECKUX LIETIOYEK - 6a30BOM U MapasieabHOM.

ba30BbIi1 BapuaHT aCCOLMUPYETCS C IMPOLIECCAMH:
®  pacnpeomeuusarus (MAaHUTYJSAIUHA B paMKaxX JYXOBHOTO MPOM3BOJICTBA), ITAIbI: HYJIEBOM (OC-

MBICIIEHUE KOOpJIWHAT OyayIIero MpoAyKTa); MEepBUYHBIA (pa3paboTkKa TEXHUYECKOTO 3ajia-

HUS); BTOPUYHBIN (0(hOPMIICHHE TEXHUYECKOTO MPOEKTa, C MOCIEAYIOIMMM CO3/IaHUEeM TOTOBO-

IO MPOJIyKTa B BUJIE TEKCTOB, IPa(hUKOB, CXEM U T.II.).

*  onpeomeuusanuss (MAHUIYJISIUU B paMKaxX MaTepUalbHOIO MPOU3BOJCTBA), STAIbl: OBEIECTB-
JIEHUS TIPOAYKTA MPOEKTUPOBAHMS (IOBEAECHUS €r0 JO KOHIUIMI KOHEUHOIO MPOAYKTA); JKC-
TUTyaTalus NpoayKTa; yTUIU3alus Mo NprUurHe (U3NYECKOT0 U/UIIM MOPAIbHOIO U3HOCA.
[TapannensHbIi BapUaHT pean3yeTcsi B paMKaX COOCTBEHHO MPOCKTHPOBAHUS, CO3AHUS MbIC-

JeHHoro obpaza OyAyliero mpoaykTa B BUAE HEOXKHMJIAHHO TMOSBUBIIUXCS MOOOYHBIX MPOIYKTOB

(M1en, BEPCHH, He OTHOCSIIMECS K LIeH MPOEeKTHpoBaHus - sddext cepenmumuoctn’). Takue ciy-

qaifHble «WH(OPMALMOHHBIE OTXOMb» MOTYT «IEPEKPhIBaTh) 3HAUMMOCTH Pa3pabOTKU IEIEBOrO

ctoxxera. Ho 3ameTnth, a TeM OoJiee OLEHHUTH TAaKOM CIlydailHBIH MPOIYKT, MOXKET TOJBKO IOATO-

TOBJICHHBIH, JTIOOONBITHBIA yM, HaJICJAEHHBIN MIUPOTON MOAXOA0B K IIPOMU3BOJICTBEHHOM 3a7ade, HE

IIPU3HAIOLINMI I'PaHUL] Y3KOU CIIELAAIU3ALNH.

B pamkax onpeameunBanus GyHKIIMOHUPYIOLIUE NapasuieIbHble LIETTOYKH HAYWHAIOT paboTaTh
[0 aJITOPUTMY MPOU3BOJICTB MATEPUAIBHOTO THIIA, YTO SBJISETCS MIPUUUHON 00pa3oBaHUSI MAaTEPH-
aJIbHBIX (BEIIECTBEHHBIX) OTXOA0B, KOTOPhIE HEOOXOIUMO OTCIEKHUBATH C YUETOM IKOJIOTUYECKUX
PHUCKOB M mapamMeTpa 0e30macHOCTH [55]. BrimensnoxeHHOe MOYKHO 3aBEpPIIUTh MPEIIOKCHUEM -
BBECTH B OHTOJIOTHIO TIPOCKTUPOBAHUS MOHATHE «TOUKa 3amperay. [locneansst pukcupyer nepexosn
OT YCIIOBHOT'O TIPeAMETA TPYyAa K IEPBUYHOMY, Jlajiee BTOPUUHOMY [S56].

3aknroyeHue

Coznmanue cioBapsi, OPHUEHTHPOBAHHOTO Ha TEPMHUHOJOTHIO c]epbl MPOSKTUPOBAHUS-
KOHCTPYMPOBAHHUSI, B MPOTHOCTUYECKOM OTHOIIICHUH TMepCcreKTUBHO [51]. BaxkHo, 4T00BI MpescTa-
BUTCJIN HAYYHO-CCTCCTBCHHOT O, TCXHUYCCKOI'0O U TYMAHUTAPHOT'O npo@mneﬁ CTaJIl aKTUBHBIMU €T0
Y4aCTHUKAMH.
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ONTOLOGY OF DESIGNING IN THE CONTEXT
OF THE LABOR'S SUBJECT THEORY POSTULATES
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Abstract
A variant of defining the semantic status of the ontology of designing is proposed with regard to metamorphosis of the

means of labor — basic elements of any production process. The definitions of the terms “design”, “ontology” and “on-
tology of designing” are considered in the historic-logic perspective. The postulates of the labor theory are analyzed.
Those postulates describe the natural (user-cost), social (cost), thing and process characteristics. The difference between
a finished and final product is stated. The terms “result of designing” and “project”; “object of designing” and “thing”
are compared. The necessity for implication of a new triad of definitions: nominal, primary and secondary objects of
design is presented. The essence of the designing process is specified in the context of the “objectivation-
disobjectivation” paradigm. The status of the subject of designing is considered as the goal-directing and the goal-
achievement functional unity. The lifecycle of designing is analyzed in the form of two technological chains — the basic

one and the parallel one. The first one is associated with the processes of designing, the stages of the product’s lifecycle
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up to the recycling. The second one is associated with the possibility to utilize any byproducts in material and informa-
tional forms.

Key words: ontology, ontology of designing; finished and final products of designing; the obkjectivation-
disobjectivation; product life cycle.
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AHHOTauumnA

B pabote paccmaTpuBaeTcst pobiieMa MOCTPOSHUS arpeTHPOBAHHBIX OIIEHOK KaYeCTBEHHOTO COCTOSHHS
CUCTEM, YYHTHIBAIONIAS HAJIUYHE B CHCTEME KIIFOYCBBIX KOMITOHEHTOB (TIOACHCTEM, (DYHKIIMOHAIBHBIX
aneMeHTORB). [1o/1 KITFOYEBBIM MOHUMAETCSI KOMIIOHEHT, yTpaTa KOTOPOTO OOCCIICHUBAET COOTBETCTBYIO-
LIYI0 MOJICUCTEMY WJIM CUCTEMY B LIEJIOM. MeToAMKa MO3BOJSET Ha3HaYaTh KIIIOUEBble KOMIIOHEHTHI BbI-
OOpOYHO, B COOTBETCTBUH C UX (DAKTUYECCKOH POJIBIO B CUCTEME, H CTPOUTH arperMpOBaHHBIC OICHKH C
y4€TOM 3TOr0. B €€ 0CHOBY MOJI0MXKEH JIOTMKO-aKCHOJIOTHYECKUNA TMOAXO0/1 K OLICHUBAHUIO, COTJIACHO KOTO-
pPOMYy BHYTPHUCHCTEMHBIC 3aBHCHMOCTH MEXIYy KOMIOHEHTaMHU (HApUMep, MX HepapXus) OMUCHIBAIOTCS
HabOPOM MPOAYKIMHA —C¢ —> —c’, TJIe B KAUECTBE ¢’ MOKET BBICTYIATh (YHKIUOHAILHBINA 3JIEMEHT, COOT-
BETCTBYIOIIAs MMOJCUCTEMA UM CUCTEMA B LEJIOM. VICTUHHOCTD TaKO# MPOIYKIUHN MPUHAAICKUT UHTEP-
Bany [0, 1] u xapaktepusyeT notepu ¢’ mpu yrpate c. OHa paccMaTpuBaeTcs Kak IEHHOCTh ¢ Ui C'.
OreHUBaHUE MPENCTABIACT OO0 HEUETKUI BBHIBOM HA 0a3e 3HAHWM, COCTOSIIIUI M3 TAKUX MPOMYKITHIA.
OCOOCHHOCTBI0 METOIUKY SIBJIICTCSI BO3MOYKHOCTh YYUTHIBATh MPH OICHHBAHUU KaK UEPapPXUUCCKHUE, TaK
U WHBIE B3aUMOCBSI3H B CUCTEME.

Knruesvte cnosa:  cucmema, KI0YeBOlU  KOMNOHEHM,  ASPESUPOBAHHOE  OYEHUBAHUue,  J0SUKO-
AKCUONIO2UYECKULL NOOXO0O.

BBegeHue

[TocTpoenne arperupoBaHHBIX OIIEHOK - OJTHO M3 BOCTPEOOBAHHBIX HANIPABICHUH COBPEMEHHBIX
nccnaenoBaHuil. MHOTHME yNpaBlIEHYECKUE PEIICHUsS] MPUHUMAIOTCA Ha UX OCHOBE. OHHU SIBISIOTCS
HEOTHEMJIEMON YaCThIO PA3IMYHBIX METOJUK OMpEeNIeHUs] KauecTBa MPOAYKIUHU, d3PPEKTUBHOCTH
(GYHKIIMOHUPOBAHUS COIIMATIBHBIX M SKOHOMHUYECKUX CTPYKTYp, COCTOSIHUSL OKpY>KaIoIel cpeibl U
Tak nanee (cMm., Hampumep, [1-5]). Hepeako mogoOHBIE OIEHKH CTPOSITCS Kak Pa3iMdHOTO poja
cpenHue: apupMeTHIECKOoe, TeOMETPUYECKOe, TapMOHUYECKOE, MeIMaHa, U UMEIOT UepapXUuecKuit
XapakTep: UTOTOBas OLIEHKA U OLEHKH MPOMEXYTOUYHBIX YPOBHEH MOIYYalOTCA U3 OLEHOK HUXKHETO
YPOBHSI C YU4ETOM COOTBETCTBYIOIIEH MEPAPXUU, IPUUEM POCT OLIEHKHU CBA3BIBAIOT C YIYUILIEHHEM
Ka4eCTBEHHOTO COCTOSIHUSI CUCTeMBI [ 1-3].

CocraBisOmMe HEPAPXUUYECKOTO OIEHUBAHMS YacTO MPEANOIararoTcsi HEpaBHONPABHBIMMU:
OLICHKU HWKHUX YPOBHEH MEpApXUU BHOCST Pa3HbI BKJIaJ B MPOMEKYTOUHbIE U UTOTOBYIO OLICH-
KH. DTO 00CTOSTENHCTBO OOBIYHO YUYHUTHIBAETCSl BECaMH HAYaJbHBIX U MPOMEXKYTOUHBIX OIIEHOK U
OT MPOCTHIX CPETHHUX MEPEXOAAT K B3BEIIEHHBIM cpeHuM. OIHaKO MOg00HOE OIleHUBaHUE 001aaa-
€T ONpeeIEHHBIMA HETOCTATKAMH.

Bo-nepBbIX, MpH JOCTATOYHO PAa3BUTONW MEPAPXUHU OLIEHKH HIDKHUX YPOBHEH HMepapxuu ciaado
BIIUSIIOT HAa OOUIYIO OLIEHKY. MI3MeHeHre KakoW-1100 OIIEHKH HAa4allbHOTO YPOBHS MPAKTUYECKU HE
CKa3bIBaeTCs Ha UTOTE (Ha 3TO OBLIO 0OpaIieHO BHUMaHUE, HarpuMmep, B [6]).

Bo-BTOpBIX, C €ro MOMOIIBI0 HEBO3MOXKHOCTBIO YYECTh TaKyH0 OCOOCHHOCTh KaK KIIIOUEBbBIE
KOMIIOHEHTHI (TIOACUCTEMbI, (YHKIIMOHAJIBHBIC 3JIEMEHTHI) B cucTeme. [loa KiIroueBbIM 37€eCh I0-
HUMAETCsl KOMIIOHEHT, ympama Komopoz2o obecyeHusaem coomseemcmeayowyro noocucmemy uiu
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cucmemy 6 yenom. «OOeCIeHUBaHKWE» 3/I€Ch O3HAYAET, YTO arperupoBaHHAs OIEHKA MPUHHMAET
CBOE HAaMMEHbLIEE 3HAYCHUE, HAIPUMEDP HOJb. J[eCTBUTEIBHO, HE3aBUCUMO OT 3HAYEHUN BECOBBIX
kodppurmentoB o C;, S), 00HYIEHUE JTFOOOTO M3 ClIaraeMbIX, HaIPUMEp, TPHU CPETHEB3BEIICHHOM

OLICHMBAHUM:
n(S)

Z“(Ci »$)x(C))
28)="1
Y a(C,, )
i=1

He obecneunBaeT HyneBoro 3HaueHus y(S) mpu otaensHO B3aToMm (C;) =0. 3necs y(S), 1(C) -
OIICHKU cucTeMbl S 1 komrnoHeHTa C; cooTBeTcTBeHHO, o}, §) — Bec (1IeHHOCTh) KoMroHeHTa C;
st cucteMsl S, n(S) - unucno kommnoHeHToB C; B cucteme S (cumtaem, 4to y = 0 03Ha4aeT yrpary,
o0eclleHUBaHNE COOTBETCTBYIOLIETO KOMIIOHEHTA WM CHUCTEMbI). ATpEerHpOBaHHE NPH MOMOIIU
CpPEHUX T€OMETPUUYECKUX WUJIM CPEIHUX FapMOHUYECKHX (BKJIIOYasl B3BELICHHbIE), HAO0OPOT, pHU-
BOJIUT K TOMY, YTO BCE€ KOMIIOHEHTBI CTAHOBSATCS «KJIIOUEBBIMHUY». HECKOIBKO ClOKHEE CUTYaIus ¢
MEIMaHHBIM OLIEHHBAHHUEM, OJTHAKO U 37I€Ch MPU HAIWYUHM TPEX U Oojiee KOMIIOHEHTOB B CHCTEME
WM nojacucteMe dPGEeKTUBHBIN YUET KITIOUEBBIX KOMIIOHEHTOB IPAKTUYECKH HEBO3MOXKEH (MeaHa-
Ha IMOJIYYUT HYJIEBOE 3HAUYEHHUE TOJIbKO €CIi 0oJiee MOJIOBUHBI KOMIIOHEHTOB OYAYT OXapaKTepH30-
BaHbI ynciioM 0).

Haxkowner, B-TpeTbuX, Ipy U3BECTHBIX CIIOCOOAX arperupoBaHus OOBIYHO YUUTHIBAIOTCS TOJIBKO
HEepapXUUeCKUe CBSA3HM MEX1y KOMIIOHEHTaMH (BXOXXJICHHE (DYHKIIMOHAIBHOTO 3JIEMEHTA B MOJICUC-
TEMY, MOJCUCTEMBI B CUCTEMY, MPUUYEM OOBIYHO C HEMEPECEKAIOIUMUCS BETBSIMU HE€papXuil), HO HE
BJIMSIHME KOMIIOHEHTOB JAPYT Ha JIpyra, Korjaa yrpara (PyHKIIMOHAIBHOCTH OJHOTO W3 HUX BIICYET
CHIDKEHUE WIH yTpaTy QYHKIHMOHAIBHOCTH IPYTOro.

OueBUIHO, YTO €CIIH BIMSHUE KOMIIOHEHTOB IPYT Ha JApYyra CyIIECTBEHHO U B CUCTEME UMEIOT-
Csl KJIFOUEBble KOMIIOHEHTHI, MOJOOHbIE CIIOCOOBI arperupoBaHusl OKa3bIBAIOTCA HEMOIXOISIINMHU.
Bosnukaer 3aaua pa3paOOTKU METOIUKHU OLICHUBAHUS, YIUTHIBaIOIEH 3T ocobeHHOCTH. [Ipnuém
METOJIMKA JOJKHA MO3BOJISATh Ha3HAYaTh 3TH KOMIIOHEHTHI BBIOOPOUYHO, B COOTBETCTBUU C OCOOEH-
HOCTSIMU CHCTEMBI.

1 ArpernpoBaHHOe OLleHUBaHMe C NOAAEPKKOW KIHUYEeBbIX KOMMNOHEHTOB

B pa6ote [7] mpemsioxkeH JIOTHKO-aKCHOJIOTHYECKUI TTOAXO0 K OIleHKe 3((HEKTUBHOCTH CUCTEM.
B ero ocHOBY MOJIOKEHO CIIEYIOLIEE.

I. Cucrema S cunrtaercsa cocTosimeld 3 KOMIOHEHTOB C;, B KaUeCTBE KOTOPBIX pacCMaTpUBaeM
MOJICUCTEMBI U (DYHKIIMOHAILHBIE SJIEMEHTHI; KOMIIOHEHTBI-IIOJICUCTEMBI B CBOIO OUY€pe/b TaKkKe
MOTYT CO/E€pKaThb CBOM COOCTBEHHBbIE KOMIIOHEHTHI. 3/1€Ch [ - MHJEKC KOMIIOHEHTA; KOJIUYECTBO
KOMIIOHEHTOB Ha Ka)KJIOM YPOBHE UEPAPXUU CUUTAEM KOHEUHBIM.

II. CocTosiHre CHUCTEMBI B LIEIOM M KaXAOrO M3 €€ KOMIIOHEHTOB XapaKTepU3yeTCs YHCIaMHu
2(S), 1(C) € [0, 1] (xapakrepusyromue yucna), rae 0 o3HavyaeT yrpaTy CHUCTEMBbI (KOMIIOHEHTA),
HEUCTIOJHEHNE CUCTEMOU MM KOMIIOHEHTOM CBOMX IIEJIEBBIX 3a7ad, a |- MONTHOIEHHOE (DYHKIHO-
HUPOBAHHUE.

HI. C xaxasiM koMioHeHTOM C TakXe CBS3aHbl OJIHO WM Heckoabko uucen o C, C') € [0, 1],
Ha3zbiBaeMbIX yennocmovio C must C'; o C, C') IOKa3bIBACT HA CKOIbKO YMEHbUAEMC A XapaKmepu-
syrougee yucno y(C') npu ympame xomnonenma C (xorna y(C)=0). B kauectBe C' BBICTYIAIOT TE
KOMITOHEHTHI CUCTEMBI, XapaKTEPU3YIOIINE YHCIa KOTOPBIX 3aBUCAT OT C. DTO MOXKET ObITh CHUCTE-

224 n2(16)/2015, v.5, Ontology of Designing



JI.B. Apwunckuu

Ma/moscucrema, conepkamiasi C B Ka4eCTBE CBOEr0 HEMOCPEICTBEHHOTO KOMIIOHEHTA, WU IPYron
KOMITOHEHT, Ha COCTOSTHUE KOTOoporo C OKa3bIBaeT HEMOCPEACTBEHHOE BIIUSHHUE.

IV. Beoaurcs nmoHsatre KirodeBoro kommnoHeura. Komnouwenm C agnsemcea kaouegvim 05 C',
ecau y(C) =0 ereuém y(C') = 0. Ecmu C xmoueBoit st C', o o C, C') = 1.

V. Y6butb 3QdexTuBHOCTH KOoMIoHeHTa C' mpu 4acTUYHOHM yTpare KommnoHeHToM C CBOUX
(YHKIIMOHATBFHBIX BO3MOXKHOCTEH PACCUMTHIBACTCS KaK:

(1) A(C) = oC, C')-AO),
rne A(C)=1-p(CHYu AC)=1- y(C).
VI. Ecin cocrosinne komnoHeHnTa C' 3aBHCHT OT cOCTOSHHUM KoMIoHeHTOB Ci, (C, ..., Cy:
(2) A(C") = A Cy, C")-A(Cy);
3) A(C) = AC, C)-ACy);
4) 4,(C") = oA C,, C")-A(Cy).

A(C'") — 3T0 YacTHUHBIE YTPAThl (PYHKIIMOHAIEHOCTH KOoMIOHEeHTa C', 00yCIOBIEHHbIE YaCTHYHON
yTpaToil (CHMKEHHEM KadyecTBa, CHWKEHMEM (DYHKIIMOHAJIBHOCTU U T.JI.) KoMnoHeHToB C;. [lnd
pacuéra pesynbrupyromero 3HadeHus A(C')  Bocmomb3dyeMcs — HEKOTOpPOW  (yHKITHEH
u(A(C"),..., 4,(C")) co cBOMCTBAMHU:

(5) Vi(4;=0)< u(A,..., A,)=0;
(6) i (A=1D)=u(A, ..., A)=1;
(7) Vi(la<*A=u... 4, . )<u(...}4, ...)).

(3mech m manee ais KpaTKOCTH ucmoib3dyem obo3Hauenus A(C')=A4;, y(C") =y, oACy, C") =«
AC) =4, f(C) = p).
[Tpuaumas Bo BHUManue cBsizu 4; =1 — y; u A(C;) = 1 — y(C;), Boipakenust 111 (2)-(4) MOXKHO
nepenucatb OTHOCUTENbHO ¥(C)):
n=1-a-x1C));
n=1-0o(l-x&));

In = 1 - 0[,,(1 - Z(Cn))

U pesynapTupyroliee 3Ha4€HUE ¥ PACCUUTHIBATH C UCIIOJIb30BaHUEeM QYHKIUU V(J1,..., ¥»), CO CBOM-
CTBaMHU:

(8) Vip=1) < v, ) =1

(€)) 3i (i =0) = v, ) = 0;

(10) Vit 2n=v )2 ).

Cgoiictsa (5) u (8) o3HauaroT, 4yTo C' MOJTHOLCHHO (PYHKIIMOHHPYET €CIH U TOJIBKO €CJIU TO0JI-
HOLIEHHO (DYHKIIMOHUPYIOT BCE BIMSIONIME HA HEero koMnoHeHTsl Cj; (6) u (9), — uro yrpara Kiro-
yeBoro kommnoHeHTa (korga A; = 1) Bieuér yrpary C'; (7) u (10), — uro ymep0 ans C' MOHOTOHHO

BO3pacTaer ¢ poctoM A;, a GyHKIHOHATLHOCTh C' magaeT ¢ majaeHueM ¢ yHKIIMOHATLHOCTH BIIUSIO-
IMTUX HAa HETO KOMIIOHCHTOB.

Kpome toro ormMerum, uto mockoiabky Mexay y(C;) u A(C;), a Takxe y; U A; CYIIECTBYET B3au-
MocBs3b Y (C) + A(C)) =1 m y; + A, =1, €€ ectecTBeHHO TpeOOBATh M VISl TIAPHI arperUPOBAHHBIX
nokasareneu y u A. 9To BIeUET paBEHCTBO:

(11) w(Ay,..., 4) +v(xi,..., ) = 1.
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[Taper byakumii u(...) 1 v(...) Oyaem Ha3bIBaTh CONMPsDKCHHBIMU. [IprMepaMu Takux map sBJsi-
IOTCS:

M(Al, Az,..., An) = max(Al, Az,..., An); VU{I, X2senns }(n) = min(;(l, X2senns Zn);
(12) u(Ay, A, 4)=1-TTA-4)); v, 2o ) = [ s
i=l i=1
u(di, A,..., 4,) = min(l, Y A}); V(s Zaseeon 2n) = max(0, ) 7, —1);
i=1 i=1
(13) u(4y, A, ... V(215 X2

w( i, Ao,y A) = 1= A=A ) X% ; VO, 2o ) = [ [ 2 2% -
i=1 i=1

[TepBbie Tpu rpymnmbl GYHKIMA CBS3aHBI C TOHITUSIMH TPUAHTYIUPOBAHHOW KO-HOPMBI U TPHAHTY-
JINPOBAHHON HOPMBI, U3BECTHBIMU U3 HEUETKOMN JJOTUKUA M TEOPUH HEYETKUX MHOXKECTB [8]. UeTBép-
Tas U NAT1as — CpeIHEE TEOMETPUUECKOE U CPEAHEE T€OMETPUUECKOE B3BELIEHHOE, UCIIOIb3YEMBIE B
kBanumeTpud [ 1, 9]. DTuM criucok GyHKIUI HE MCUEPITHIBACTCH.

Komnounentst C;, cBsizanHbie ¢ C', BBICTYNAIOT B JIBYX KaueCTBaX: KaK CTPYKTYPHbIE KOMIIOHEH-
ThI, oOpazytomue C' (ecnmu C' — 3TO caMa cucTema S, TO CTPYKTYPHBIE KOMIIOHEHTHI €CTh 00pa3yro-
e S MoACUCTEMBI U (DYHKIIMOHAJIBHBIE KOMIIOHEHTHI TIEPBOTO YPOBHS UEPAPXUH), B (BO3ZMOIKHO)
KaK KOMITIOHEHTHI BIMAHUA. [loa mocneqHuMu noHMMaeM KOMIIOHEHTHI, HE BXoasmue B coctaB (',
HO BJIMSIOIIME HA ero (yHKUHOHMpoBaHUE (pUCYHOK 1). VX mpUHIMNMAIBHO pa3inyaeTr TO, YTO
yTpata Jr000ro KoJn4yecTBa KOMIIOHEHTOB BIUSHUS (€CIIM TOJIBKO CPEIN HUX HET KIIIOYEBBIX) HE
BIe4€T yTpathl C', TOrAAa Kak yTpara cex CTpyKTYpPHBIX KOMIIOHEHTOB BiIe4€T yrpary C', naxe ec-
71 OHHU He KioyeBble. C 1enblo yuéTa Takoi 0COOEHHOCTH CTPYKTYPHBIX KOMIIOHEHTOB, Ji pacué-
Ta pesynbtupyromux 3HadeHuil A(C') u y(C') npu usmenenuu y(C;) CTPyKTypHBIX KOMIIOHEHTOB
UCIOJIb3YeM TOTyYeHHbIC Ha OCHOBE u(...) U V(...) pyHKIHNH:

u4,,..., 4,) = M’
() yeenn @)
Vi, oo ) = S ) == el 201

l1=v(l -yl —a,)
S
|

a C2 .-V &)

‘,,»////,,
- Co | G Cs

CTPYKTYPHBII KOMIOHEHT (OTHOILIEHUE «COCTOUT H3%);
---» KOMIIOHEHT BJIUSAHHSA (OTHOIICHUE «BJIUSCT HA)

PI/ICyHOK 1 — K mousTHAM CTPYKTYPHOTO KOMIIOHEHTA 1 KOMIIOHEHTA BJINSTHUSA
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Oynaknuu U(...) n V(...) ©IMEIOT CBONCTBA, aHAJOTUYHBIE PYHKIUAM U(...) ¥ V(...):
(14) Vi(4;=0) < U4,,..., 4,)=0; Vii=D) e V(... m)=1;
(15) di(4=1)=U4,...,4,)=1; Ji(ri=0)= V(4,,..., 4,)=0;
Vi(lA <A = U A, ) <SUC. 4, L)),
Vilyz2y=V0 )2V ).
Onu cnenytor u3 onpeaenenuit U(...) u V(...) u coiictB pyHkuuid u(...) u v(...): (5) u (8) — mns
(14), (6) u (9) — nna (15). IIpu stom B (14) yureHo, uro B cuiy 3aBucumoctet A; = - A(C;) u
Ai+ yi=1, paBedctBa 4; = 1 u y; = 0 peanusyroTcs, €CIM U TOJIBKO ecii ¢; = 1. [Tmtoc k 3TuM Tpém
CBOMCTBaM, MTOBTOPSIFOITUM CBOMCTBA (DyHKIUH u(...) 1 V(...), mobaBiseTcs emnie:
Ua,..., o) = 1;
V(l-a,..., 1-ay) = 0.
OTo0 obecrnieunBaeT NpaBUIIbHbIE 3HAUEHUSI A U y TIPU yTpaTe gcex CTPYKTYPHBIX KOMIOHEHTOB. Ha-
KOHEI[, MOXHO yIOCTOBEPUTHLCS U B CIIPABEIIIMBOCTH CBOMCTBA!
ulA,..., )+ V(i xn) =1,

kotopoe BeiTekaeT u3 (11) u Toro dakra, uro u(,..., o) =1 —v(l—-ay,..., 1-a,).

OtMeruMm Takxe, 4to eciu u(a,..., o) =1, 10 U(A,,..., 4y) =u(dy, ..., ), « V(s ..oy Ju) =
v(x1,-.-, ¥n)- IlepBO€ paBEeHCTBO OYEBUIHO, BTOPOE CIIEYET U3 MEpPBOro, U3 ompeneneHus V(...) u
u3 (11).

VII. JIns nonay4eHus: UTOroBbIX A U y ucnonb3yeMm cHavana pynkuuu U(...) u V(...) ans yuéra
BKJIQ/IOB CTPYKTYPHBIX KOMIIOHEHTOB, 3aTeM (QYHKUMU u(...) U V(...) Ul y4€Ta BKJIAJOB KOMIIO-
HEHTOB BJIUSHUS.

2 Jlornko-akcuMonorn4yeckum nogxon K arpermpoBaHHOMY OLleHUBAHUIO

Brimenpusenaénnas meroauka 3(()EeKTUBHO peaan3yeTcsl Kak JIOTMYeCKUH BBIBOJ Ha OCHOBE
TEXHOJIOTUH 3KcnepTHRIX cucteM (DC). DTo mo3BoJIseT pa3paboTaTh JOCTATOYHO YHHUBEPCAIHHYIO
OILICHUBAIOIIYIO MPOTPaMMy, B KOTOPOH BIOCIEICTBUU MPUAETCS MEHSATh TOJBKO 0a3zy 3HAHMIA,
OMHCHIBAIONTYI0 KOHKPETHYIO CHCTeMY, W BUI GyHKIUHA u(...) U V(...), eciu 3T0 HeoOxomumo. B
OCHOBE pealli3alliy JISKUT aHATOTHS MEXKIY dTalaMH BBIIICONHCAHHOTO arperupOBaHHOTO OIICHH-
BaHUA U IPUCOETUHEHHBIM JIOTHYECKUM BBIBOJOM, UCTIOJIB3YIOIIUM HEYETKYIO JIOTUKY.

Cunraem y uctuHHOCTBIO cyxaeHus «Kommonent C' adextuBen», a A — cyxnenus «Kommo-
HeHT C' He 2pdekTuBeH», KoTopblie OyaemM 0003HavyaTh Kak ¢’ u —c¢'. O003HaYass HCTUHHOCTH TPO-
M3BOJIBHOTO CYXJICHHS a Kak ||a||, MOXHO 3amucarts: ||c'|| = y u ||-c'|| = A. Ananornyno:

||[«KommonenT C; apdextusen»|| = ||ci| = 1(C));
||[«KommoneHT C; He a3 dexTuen»|| = ||—ci|| = A(C)).
Iennocts o C;, C") CBSDKEM C UCTUHHOCTBIO CYXKICHUS:
=i = =l = oG, C).

C yu€roM sToro arperupoBanue o cxeme (2)-(4) ¢ mocneayrmuM 00beTUHEHNEM YaCTUYHBIX
yobIIel 3 (HEKTUBHOCTH U ¢ UCTONIb30BaHueM (GyHKIuH U ¥ u BBITVISIIUT KaK JJOTUYECKHH BBIBOT
10 CXEME:

—c1, me1>=c |t = = el |l-er = = |l;

—Cpy —Cp—C' b=t || [l = [[meall [ en = €|

=" =l = V= s =)

OHTOJIOTHSI MPOEKTUPOBAHUS, TOM 5, %2(16)/2015 227



Memoouxa acpecuposaHHoc0 OyeHueaHus cucmem c I’lOOO@pD/CKOIZ KJ1I04€6blX KOMNOHEHRN106

rne V(|| |is-. (|- |ln) = U(|=C |15 -- 5 [[€']|ls) AL CTPYKTYpPHBIX ~ KOMIIOHEHTOB  H
(|- - |12 ) = u(l|=C s - 5 || ¢!|ln) DS KOMIIOHEHTOB BIIMSHUSA. DTO MPUCOETUHEHHBIN
BBIBOJI 110 TPABHITYy modus ponens; 4epe3 IBOETOUYNE yKa3zaHa CXeMa pacdyéra UCTUHHOCTH 3aKJIO-
YEHUS 110 UCTUHHOCTH TTOCHUIOK.

[IpennaraeMblii TOIX0/ MPUTOJEH A yu€Ta HE TOJIBKO MOJOKUTEIBHOTO, HO U OTPULIATENb-
HOTO BKJaJa KOMIIOHEHTOB B ¢yHKIMoHUpoBaHue C', korna C; «momasisier» C'. @opMallbHO 3TO
MOJKHO BBIPa3UTh PAaBEHCTBOM

(16) A(C") = oA Ci, C')- (C),
I UMILTUKAIMEH ¢; — —c¢', ¥ aroM BEIBOJA
¢i, ¢i = =" F =t =i = lleillle; — =l
B joruueckor popme. @ynkuuu U(...) u V(...), oOpabaThiBaOme KOMIOHEHTHI CTPYKTYPBI, TIPH
ATOM COXPAHSIIOTCA, C TOW OCOOEHHOCTBIO, YTO B BhIpaXKeHUsX u(a,..., &,) u v(1-ay,..., 1-a,), HE
YYHUTBIBACTCS BKJIAJI CTPYKTYPHBIX KOMIIOHEHTOB, OTPHIIATENIbHO Biusommx Ha C' (Ha30BEM HX
«apa3uTHBIMKUY). B 3TOM MOXHO yOemuThCs, 3aMETHB, 4To u(y,..., &) u v(1-a,..., 1—a,) — 310

3HayeHus QpyHKumi u(...) u v(...) npu Bcex (C;) =0 (yrpara Bcex KOMIIOHEHTOB CTPYKTYPHI COOT-
BerctByromiero C'). Ho B cuity (16), coorBercTBytomue A4(C') B 3ToM ciydae paBHBHI (.

[lermouyka BBIBOAA BBICTPAHMBAETCS TAK, YTOOBI YY€CTh OCOOCHHOCTH («ITOCTIEI0BATEIIBHOCTDY)
B3aMMOJICHCTBHSI KOMIIOHEHTOB.

3 Mpumepsbl

B 3aBepuieHune npoaeMOHCTPUPYEM OIMMUCAHHYIO METOJUKY Ha ABYX MpUMeEpax.
[Tycte xomnonentsl Cj, C;, C3 Ha pucyHke 1 umerot neHnoct o = 0.5, o = 0.6, oz = 0.7 nns

S (t.e. B kauectBe C' BrIcTymaeT cama cuctema); Cyy, Cjr umerot neHHoct o = 0.8, a2 = 0.9 nns

Cy; Cs1, C3p —uennoctd a31 = 0.9, a3, = 0.5 nna Cs, npuaém komnoHeHT Cs; mapa3uTHbd. KoMmriio-

HEHTaMU BIUSHUS BBICTYNAIOT C,, BIUSIOMUNA HeeamueHo ¢ cuio op.12 = 0.3 Ha C; 1 KOMIIOHEHT

C1p, BIUsOMUN ¢ cuiont ag;.3 = 0.7 Ha C3. Xapakrepusyrouue unciaa KomnoHeHToB y(Cii), y(Cio),

2(C), 1(C31), y(Cs) Bce mpumeM paBHBIMHE 0.6.

CoOOTBETCTBYIOIINUNA BHIBOJ BBHITJIAIUT CIEAYIOIIMM 00pa3oMm. CHauvajga WHUIIMUPYIOTCS 3Ha4e-

HUS UCTUHHOCTHU CTAPTOBBIX KOMITOHEHTOB:

1) dC) =|lenl = 0.6;

2) UCi2) =|lcral| = 0.6;

3) UC) =llcaf| =0.6;

4) UCs1) = |lesi| = 0.6;

5) }((C32) = ||C32|| =0.6.

Janee, MOCKOJBbKY €CTh BIUSIHUE HAa CTAPTOBBIE KOMIOHEHTHI (31ech — C; Ha C1;), BHOCHM KO-

PEKTHBBHI B ||c12]|:

6) c2, cr>— e F et el = llealllea = —enall = lleal| @12 = 0.6:0.3 = 0.18;

7) ||-cizl] = u(0.4, 0.18) = 0.4 + 0.18 — 0.4-0.18 = 0.508 — oObeqUHSIEM BBEACHHYIO UCTUHHOCTH
||-c12]| = 0.4 ¢ BBIUMCICHHBIM TOJILKO YTO BKJIQJOM HETATHBHOTO KOMIIOHEHTA BIUSHUS C; B
kadecTBe u(...) 371ech U ganee BosbMeM (12).

Paccunrtaem A;:
8) —ci1, Ci—>—c |‘—'Cli [=ctlh = el [=err = —etl| = [[=er||- e = 0.4-0.8 = 0.32;
9) —ci2, —C12>— €1 =it ||=eill = [|men|| e = —ei]| = |-l @12 =0.508-0.9 = 0.4572;
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u(0.32,0.4572) _ 0.32+0.4572-0.32-0.4572
1(0.8,0.9) 0.84+0.9-0.8-0.9

€12 — KOMIIOHEHTHI CTPYKTYPBI IS C].
PaccuntaeM A; o U3BECTHBIM ||c31|| ¥ ||c32||, yaUTBIBas, 9TO ¢35 — «IAapa3uTHBIN)» KOMIIOHEHT:
11) =c31, —c31—>—¢3 I'—'C33 l|=csllt = [[=est|]|=est = —es|| = ||=esi||- az1 =0.4-0.9 = 0.36;
12) ¢32, c30—>—c3 |‘ —c3: [|=esll = [lesal||mez = —es|| = [esal|- 32 =0.6-0.5 = 0.3;
1(0.36,0.3)  0.36+0.3-0.36-0.3
u(0.9) 0.9
YuurteiBaem Biusiaue Cjp Ha Cs:
14) —c12, —C12—>—c3 |‘ —c3: ||=eslls = [[=ernl| ez = —es|| = el aias = 0.508-0.7 = 0.3556;
15) |||l = u(0.6133, 0.3556) = 0.6133 + 0.3556 — 0.6133-0.3556 = 0.7508.
Hakowner, paccuntaem A, BEIIOTHUB HEOOXOUMBIE IIIaTH BBIBOJIA:
16) 1, —c1—>—s | —s: [|=slli = [|eil[|[-e1 — —s || = 0.6438-0.5 = 0.3219;
17) —cz, —cr—>—s I:—|s: || =]l = [|—cal|-[[~c2 = —=s || = 0.4-0.6 = 0.24;

10) Al = ||—|Cl|| =

= 0.6438 — 311€Ch YUTEHO, UYTO Ci] U

13) 43 = ||c3]| = ~0.6133.

18) —C3, —C3—>—S [ S ||—|S||3 = ||_|C3||'H—|C3 —> =S || =~ (0.7508.0.7 = 05256,
. . . 1-(1-0.3219)-(1-0.24)-(1-0.5256

19) A= ||| = 1(0:3219.0.24.0.5256) _ 1=( )-( )-( ) ~0.8037.
1(0.5.0.6.0.7) 1-(1-05)-(1-0.6)-(1-0.7)

OKOHYATENLHO:
20) y=1s]|=1—||—s]| = 0.1963.

Bcto ATy nenouky BbINOJHSIET MaminHa BeiBoga JC.

[Ipu orcyrcrBum otHomenuit Bnusinusg C; Ha Cip u Cj; Ha Cs (cM. pUCYHOK 1), a Takke «Hermna-
Pa3sUTHOCTUY» CTPYKTYPHOTO KOMITOHEHTa (3, IOJTydaeM OOBIYHYIO HEPAPXHIO U JOBOJBHO MPOCTOM
JIOTUYECKUI BBIBOJI:

1) ||011|| =0.6;

2) ||012|| = 06,

3) lleall =0.6;

4) ||C31|| =0.6;

5) lles2l| = 0.6;

6) —ci1, —Cri—>—Cl |'—|6’13 l|=cilh = [[=erl{[=er = —eil| = [[=enll-anr = 0.4-0.8 = 0.32;

7) —C12, —C12 —> —C I——|Cli ||—|Cl||2 = ||—|C12||' ||—|C12—) —|Cl|| = ||—|C12||-0(12:O.4'0.9 =0.36;
0.32,0.36 . 36-0.32-0.

8) = [y = (032:036) _ 0.324036-032:036 _ o1ca.

1(0.8,0.9) 0.8+0.9-0.8-0.9

9) —C31, —C31—>—C3 ':—|C3I ||—|C3||1 = ||—|C31||'||—|C31 - —|C3|| = ||—|C31||'(l31 =0.4-0.9 =0.36;

10) —C32, —C32—>—C3 [~ —C3: ||—|C3||2 = ||—|C32||'||—|C32 - —|C3|| = ||—|C32||'(l32 =0.4.0.5=0.2;
0.36,0.2 . 2-0.36-0.

1) s = ey = 02002 036402203602, 5,37,

1(0.9,0.5  0.9+0.5-0.9-0.5
12) —c1, =18 =t [|s])i = [|=ci||[me1 = —s || = 0.5763-0.5 = 0.2882;
13) =2, =y | st sl = [[meall ez = —s || = 0.4-0.6 = 0.24;
14) =3, —c3>—s | st ||-slls = e[ [es = —s || = 0.5137-0.7 = 0.3596;
11(0.2882,0.24,0.3596)  1—(1—0.2882)(1—0.24)-(1-0.3596) _

15) A= ||—s|| = =~ 0.6953.
1(0.5,0.6,0.7) 1-(1-0.5)-(1-0.6)-(1-0.7)

OKOHYATEIBLHO:
16) y=|s|]| =1 — ||-s]| = 0.3047.
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Ecnu 00bsBuTh KOMIIOHEHT C3; KimtoueBbIM 11 Cs (a3 = 1), 1 komnoHeHT C3 KITFOUYEBBIM 11 S
(a3 = 1) pacuér o npuBenéunou cxeme npu ¥(Csy) = ||c32|| = 0 mact 3nauenue y = ||s|| = 0. B mox-
HOM COOTBETCTBHH C TIPEJCTABICHUEM O KIIFOUEBOM KOMIIOHEHTE.

3ameTuM, 4TO BBIOOP GyHKIMH oObemuHeHus u(...) — oTnenbHas 3amavya. OT He€ BO MHOTOM
3aBHCHUT pe3yNbTaT olleHHBaHHsA. Hampumep, eciu B HOCIEAHEM MPUMEpPE B KauecTBE (PYHKIIMH
u(...) B34ath (13) - cpenHee reoMeTpUIECKOE UCTIONB3YETCS B MIPOOJIEME OIIEHKU KavecTBa, - MOy-
gaem y = 0.62. B o0mem ciygae Bb1OOp u(...) ¥ V(...) IUKTyeTcs IpeaMeTHON obnacTeio. [Ipuuem,
B MpejeniaX OTHOW CHCTEMBI Pa3IMYHbIe €€ KOMIIOHEHTHI MOTYT TPeOOBaTh pa3Hbie PYHKIIMH 00be-
nunenus. [Ipumep nan B [7].

3aknroyeHue

Takum 00pazoMm, MOXKHO 3aKIIOYHTh, YTO MpeJiaraeMas METOAMKAa IO3BOJISIET YYUTHIBATh
BKJIJ| KJIFOUYEBBIX KOMIIOHEHTOB B arperupOBaHHbIC OLEHKH CUCTEM PA3JIMYHOU IIPUPOIBI U MOXKET
OBITH IPOTPAMMHO peann3oBaHa Ha ocHoBe TexHosoruu JC. [locneanee n30aBiIseT CrEUAINCTOB
OT HEOOXOAMMOCTH pa3padaThiBaTh AJTOPUTMBl M KOMIIBIOTEPHbBIE MPOrpPaMMbl OLICHUBAHUS OT-
JIEJIBHBIX CUCTEM, 3aMEHss MPOrpaMMHpPOBAaHUE OMMCAHMEM BHYTPUCUCTEMHBIX B3aHMMOCBSA3EH B
BHUJie 0a3bl 3HAHUM.

[lonydyaemast oneHKa 3aBUCUT OT CTPYKTYpbl CHCTEMBI, 3HAYEHUH IIEHHOCTEH KOMIIOHEHTOB U
BUJa GYHKIUN 00BEAMHEHNS, KOTOPbIE ONPEEISIIOTCS IPEAMETHOW 00J1aCThI0 U MOTYT pa3inyarh-
csl B Ipezieniax oJHOU cuctembl. Boioop ¢yHkimu U(...) — OTAeIbHAS 3a7a4a, TpeOyromas Crenu-
AJIbHBIX UCCIIEIOBAHUM.

[IpencraBneHHas METOAMKA HE MIPETEHYET HA MOTHOLEHHOE KOJINYECTBEHHOE MOIEIMPOBAaHUE
BIIUSIHUSL KOMIIOHEHTOB CUCTEMBI Ha €€ COCTOSIHUE, OJJHAKO KaueCTBEHHOE OIMCAHUE, BKIOYas y4ET
POJIN KITHOYEBBIX KOMIIOHEHTOB, OHa 00eCTIeYnBaeT.
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Abstract

The article describes the problem of aggregated evaluations of systems quality state. The evaluation takes into account
the presence of key components in the system (subsystems, functional elements). Key components are those parts of the
subsystem, failure of which leads to the failure of the subsystem or system as a whole. The proposed method allows for
key components assertion based on their role in the system, and to make aggregated evaluations considering their role.
The proposed method is based on the logic-axiological approach to evaluation. The named approach states that intersys-
tem dependencies between components (i.e. the hierarchy) are defined with a set of productions —¢ — —c¢', where a
functional element, subsystem or system as a whole can serve as ¢’. Verity of such production belongs to an
interval [0, 1] and characterizes the losses of ¢’ in case the c is lost. It is being considered as value of ¢ for ¢'. The evalu-
ation is a fuzzy conclusion on a knowledge base that consists of described productions. The peculiarity of the method is
the possibility to consider both hierarchical and other types of interconnection in the system.

Key words: system, a key component, the aggregate estimation, logic-axiological approach.
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CBepeHusa 06 aBTOpE

Apwunckuii Jleonuo Baoumosuu, 1957 r. poxnerns. Oxkonumn MpKyTckuii TocymapcT-
BeHHBIN yHHUBepcuteT B 1979 r., a.1.H. (2008). 3aBexytommuii kadenpoii «MHbopMannoHHEIE
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NMPUMEHEHUE NATTEPHOB

OHTONOIMNM4YECKOIO NMPOEKTUPOBAHUA

Ona CO30AHUA U UCMNOJNIb3OBAHUA OHTOJIOMMA

B PAMKAX MHTETPUPOBAHHOIO NPOCTPAHCTBA 3HAHUNA

I1.A. JlomoB

Hucmumym ungopmamuxu u mamemamuyecko2o MOOeIUPOBaAHUS MEXHON0SULECKUX NPOYECCO8
Konvcroeo nayunoeo yenmpa Poccuiickou akademuu Hayk, e. Anamumul, Mypmanckas obaacmo, Poccus
lomov@iimm.ru

AHHOTauun

Cratbs mocssiiieHa npoodieMe pa3paboTKy, CONPOBOXKIACHUS U UCIIOIb30BAHMSI ITPHUKJIIaJHBIX OHTOJIOTHH,
B pamMKax MH(OPMAIMOHHBIX CHCTEM MHTETPHPOBAHHOTO IIPOCTPAHCTBA 3HaHWHA. OCHOBHOM 3a1aveil mpu
9TOM BUANTCS TPEOJOTICHAE CEMAHTHIECKON Pa3HOPOIHOCTH OHTOJIOTHH M, KaK CIIEACTBUE, oOecreueHme
CEMaHTHUYECKOH HMHTepomnepabelbHOCTH OCHOBAHHBIX Ha HHUX WH(POPMANMOHHBIX cHcTeM. J[ms 3Toro
[IpeagaraeTcsi MpUMEHITh OHTOJOTHYECKUE NATTEPHBI HAa NMPOTSIKEHUU BCETO OKM3HEHHOTO LIMKJIA» OH-
tosnoruil. IlpencTaBieHO MOHATHE MATTEPHA OHTOJIOIMUYECKOIO NMPOECKTHUPOBAHUS, a TAKKE pa3IUvHbIE
BH/IbI IATTEPHOB U UX NpUMepsl. [IpUBOASTCS OCHOBHBIE IPEUMYILIECTBA IPUMEHEHMSI TATTEPHOB B TAKUX
crieHapusx paboThl, Kak pa3paboTKa OHTOJIOTHI, UX BU3yaln3alus JUIs HepeJadd OHTOJIOTHYECKHX 3Ha-
HUIl MOJB30BATENSIM, BBIIIOJHEHUE 3alIpOCOB K OHTOJIOTHSIM. PaccMaTpuBalOTCsl TakkKe OCHOBHBIE MPO-
0J1eMBbl, BO3HUKAIOINE ITPH UCIIOJIb30BAaHUN OHTOJIOT M, OCHOBaHHBIX HA MaTTEPHAaX.

Knwuesbie cnoea: OHmMOJIo2usl, OHmoJlocu4ecKue nammeprvl, cemanmuidecKas cemao, OWL, OHmoJlocuve-
cKutl UHIICUHUDUHC.

BBepeHune

Ha cerogusimiHuil JeHb COBPEMEHHOM HayKe MPUCYIIM WHTErPAallMOHHbIE TEHACHIIMH, 3aKJIIO-
qarommecs B 00bEAMHEHNN B €IMHOE 11E]10€ CaMbIX Pa3IMYHBIX HANPABICHUN HAYYHOTO MO3HAHUS
MHpa, a TaKXe B3aUMOJICMCTBHE PAa3HOOOPA3HBIX METOIOB W HJACH. ITO MPHUBOAMUT K (POPMUPOBa-
HUIO I[EJIOCTHOW HAyYHOW KapTHUHBI MUPA U MO3BOJISET CUCTEMHO MOIXOIUTh K PEHICHUIO Pa3liy-
HBIX HAyYHBIX U MPAKTUYECKUX 3a]1a4.

B a3710i1 cBs3u akTyanpHa pa3paboTKa TEXHOJOTHM M MPOrPaMMHBIX CPEACTB, HAlLlEJICHHBIX Ha
(dbopMHpOBaHKE U MOCIEAYIONIEEe KOJUIEKTUBHOE MCIIOIBb30BAHUE UHMESPUPOBAHHO20 NPOCNPAHCI-
6a 3nanuti (UI13). B padote [1] yxe paccMarpuBaiuCch OOIIHME MOAXOABI K OPTaHU3AIIMN apXUTEK-
Typsl U113 u 6bU1 mpensnioxkeH ruOpuIHbBIA BapUaHT, PEeAoIaraloniiii co3ganne Ha oo1eii ocHoBe
U TIOCTIEYIOIIEeE CBA3BIBAHUE OTIEIbHBIX PENO3UTOPHEB HAYYHBIX 3HAHWUM, KaXAbIH M3 KOTOPBIX
MOJJIEP>KUBACTCSl HE3aBUCUMO. Takoil crmoco0 opraHW3aliud COOTBETCTBYET CIEHAPHIO CO3IaHUS
ceMaHTHYeCKON mayTuHbl (Semantic Web). OgHako uCHonb3yeMblid IJIs €ro peanu3anuu 0asmuc,
BKJIIOYAIOLIUHN SI3BbIKHM MPEACTaBICHUS JaHHBIX M 3HAHUU B MammHonoHumaemoMm Bujae - RDF (Re-
source Description Framework) m OWL (Ontology Web Language), mpoTOKOJ-S3bIK 3aIpoCOB
SPARQL (SPARQL Protocol and RDF Query Language) - mo3BosisieT B 0oJbliei crernenu odecre-
YUTh TEXHUYECKYIO MHTEpOnepadberbHOCTh HHPOPMAIMOHHBIX cucTeM, (Gopmupyrommx MII3. He-
00XOJIUMBIM K€ SIBJISIETCS IOCTIKEHUE TAKXKE MX CEMAHTHYECKON MHTEpOrnepabenbHOCTH, TO €CTh
obecrieueHrs OAMHAKOBON MHTEPIPETAMA UMH HH(POPMAIIMOHHBIX 00BHEKTOB.

OHTOJIOTUsl TPOEKTUPOBAHMSA, TOM 5, No2(16)/2015 233



HpuMeHeHue nammepHo6 OHMOJ10cU4YeCKO20 NPOEKMUpPOBAHUA ...

B cBoto ouepens ceMaHTHUeCKasi HHTEPONEPaOEIbHOCTh CUCTEM HANPSIMYIO 3aBUCUT OT CEMaH-
TUYECKOU Pa3HOPOJAHOCTU UX OHTOJIOTHM, KOTOpasi ONPEAeIIIeTCs B 3aBUCUMOCTH OT TPYJOEMKOCTH
OMUCAHMS MOHATHH OJHOW OHTOJIOTMM B TEPMHUHOJOTMYECKOU cucteMe apyroi. IIpeomonenue Ta-
KOW Pa3HOPOJHOCTH, KaK MPaBHIIO, PACCMATPUBACTCS B KOHTEKCTE CIOXKHOW W TpeOyromiei ams
CBOETO PEIICHUS MPUBJICUYCHHS IKCIIEPTOB MPOOIEMbl HHTETpauu oHTosoTHid [2]. OnHako B 3Ha-
YUTEJIBHOU MEpe CHU3UTh CEMAaHTUYECKYIO PA3HOPOJAHOCTh OHTOJIOTHI M TEM CaMbIM HUBEIUPOBATH
HEe0OXOIMMOCTh MX MHTErpaliid MOKHO Ha 3Tare UX pa3pabdOTKH, €CIU PYKOBOACTBOBATHCS TEM,
9TO OHHM OyAyT HCHOJB30BaThCS B MH(DOPMAIMOHHBIX CHCTEMax, (YHKIIMOHHPYIOIIUX B PaMKax
HII3. D10 00CTOATENBCTBO MPEABABISACT NOMOJHUTEIbHBIC TPEOOBAHUS K CIECIUAINCTAM Pa3HBIX
ypoBHe#. Tak, sKcrepT npeMeTHONH 00JIacTH JOJDKEH Mepe MpeCTaBIeHHeM CBOMX 3HAHUH B OH-
TOJIOTUW COTJIaCOBATh CBOM B3TJISAJ HAa Pa3IMYHbIE OOBEKTHI C TEM, YTO yKe mpezacTtaBieHo B MII3
JIPYTrUMHU JSKcliepTaMu. B pe3ynbpTaTe 3TO MO3BOJIUT MPUBHECTH HOBBIE 3HAHUSI KAK KOHKPETH3M-
pyIoIlKe CYIIECTBYIOLINE UM KaK OMUCHIBAIONIME HOBbIE OOBEKTHI, HO B 00IIEM KOHTEKCTE, a TakK-
K€ CHU3UTH BEPOSITHOCTh MOSIBJICHUS MPOTUBOPEUYUH U MOBTOpeHUH. CrielalucTy o OHTOJIOornye-
CKOMY MHXHHHUPUHTY HE00X0IuMo npu (HopMain3alui MOHATUNA HMCIOJIB30BaTh MPUEMbI MOJEIH-
pOBaHMSI U TIPaBWJIA OMHCAHUS TOHSTHIA, COOTBETCTBYIOIINE TEM, KOTOpPbHIE OBLTH MCIOIb30BaHBI
pu noctpoeHun aApyrux onrosnoruii UI13. BenencTBue yero 3HaHus NMpeaMETHBIX 00macTei OyayT
MPEJICTABICHB B BUJE CTPYKTYPHO CXOJHBIX ()ParMEHTOB OHTOJIOTHUM, YTO OOECIEYUT BO3MOXK-
HOCTh MX COBMECTHOI'O MCIOJIb30BaHus 0€3 MpHBeNeHUs K HEKOTOopoMy oOmiemy Buay. [Iporpam-
MUCTBI, BBITIOTHSIONINE peaTn3auio HHOOPMAIMOHHONW CUCTEMBI, B CBOIO OYepeb JOJDKHBI pean-
30BaTh NPUHATHIN B paMKax MH()OPMALMOHHOIO MPOCTPAHCTBA €AUHBIN MPOTOKOJI 0OMEHa JTaHHBI-
MU JUIsl OpraHu3anuu GOPMUPOBAHUS M KOPPEKTHOW O0OpPaOOTKU OTMPABISEMBIX U MPHHHUMAEMBIX
COOOIIEHUT.

s ynpomieHust pa3pabOTKH U ONEPUPOBAHUS MPUKIAJTHBIMU OHTOJOTUSMHU, OPUEHTHPOBAH-
HBIMU Ha HcIonb30BaHue B pamkax MII3, B manHOM paboTe mpemiaraeTcsi paccMaTpuBaTh UX Kak
COBOKYITHOCTh pealiu3aiuii 1mabIoHOB, WM nammepHo8, OHTOJIOTHYECKOTO MpoeKkTupoBanus (On-
tology Design Patterns, ODP) [3]. DT0 03BOIUT HE TOJIBKO OOJETYUTH CO3AAHNE OHTOJIOTHM, TO-
3BOJISISL AKCIIEPTaM IpeaIMEeTHON 00sacTu paboTaTh He CO CenU(PUUECKUMU SI3bIKOBBIMU KOHCTPYK-
usmu (akcnomamu OWL, tpurieramu RDF), a ux KOMOMHAIMSIME, UMEIOIIUMU OTTCAHUS CBOETO
Ha3HAYeHHUsS U croco0amMu MpPUMEHEHUs. B 3ToM ciiydae sKcmepTy AOCTaTOYHO peanu3oBaTh HaT-
TEpPH YKa3aHHBIM 00pa3oM, 3aBHCAIIUM OT BUJA U HA3HAYCHUS MaTTepHa. BrocnencTsuu xe, ocy-
IIECTBIISAA Pa3InYHbIe OOpalIeHUs] K COIEP)KUMOMY OHTOJIOTMH, MOXKHO OIEpUPOBATH €€ IIeJIOCT-
HbIMH (pparMeHTaMu, UCXOMsI U3 CMBICIIa TATTEPHOB, KOTOPHIM OHU COOTBETCTBYIOT.

CTpyKTypa cTaThu BBIIJISIAUT CIEAYIOIIMM oOpa3oMm: B paszerne 1 paccMaTpuBaeTcsl MOHSTHE
MaTTepHA OHTOJIOTUYECKOTO TIPOSKTUPOBAHHUS, a TAK)KE TEXHOJOTHUSI pa3pabOTKU OHTOJIOTUM, OCHO-
BAaHHAs HA MX UCIHOJIb30BaHUU. Pa3nen 2 mocBsIeH pacCCMOTPEHUIO NIPEUMYIIECTB, KOTOPbIE MOTYT
OBITh TOJYYEHBI NPU MPUMEHEHUH MaTTepHOB B paMkax (opmupoBanus UII3. B pasnen 3 mpen-
CTaBJICHBI MPOOJIEMBI, KOTOPhIE HEOOXOIMMO PEIUTh IS 3P (HEKTUBHOTO UCIIOIH30BAHUS OHTOJIO-
T'Hii, pa3paboTaHHBIX HA OCHOBE MATTEPHOB. B 3akimoueHnu chopMyInpOBaHBI BBIBOIBI.

1 Wcnonb3oBaHue NaTTepHOB NpU pa3paboTKe OHTONOrnm

[Ipumenenne mabIOHHOTO MOAXOJA JUIS CO3JaHUS OHTOJIOTHHM OBUIO 3aMMCTBOBAaHO M3 IIPO-
IpPaMMHOI MHXEHEPHH, TJe TPUMEHEHHE aTTEPHOB NMPOrPaMMHUPOBAHUS CTAJIO0 OOBIYHON MPaKTH-
KO TpH pa3pabOTKe CIOKHBIX MPOrPAMMHBIX MPHIOKEHUH. DTO MO3BOJISIIO CAENATH CTPYKTYPY
MPOTPaMMBbl, peaIN3yIOIIed MHOKECTBO CIOXKHBIX aJITOPUTMOB 00paOOTKM MHOTHX WH(OpPMAIMOH-
HBIX OOBEKTOB, SICHOW JUI NOHHUMAaHUS M, KaK CJIE/ICTBHE, YIIPOIIAIO JOJITOBPEMEHHOE COMPOBOXK-
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JIeHHE TPOrpaMMHOr0 KOJa pa3HbIMU MPOTPAMMUCTAMU U CHMIKAJIO BEPOSITHOCTH NMPUBHECEHUS B

HETO OIINOOK.

OTmeTHM, YTO paHee B OHTOJIOTMYECKOM MHKUHUPHUHTE YK€ MIPUMEHSUINCH TPAKTHUKHU, CXOAHbIE
C WCIOH30BaHUEM MAaTTEPHOB. K TaKOBBIM OTHOCUTBCS pa3pabdOTKa MPUKIAJAHBIX OHTOJOTHHA Ha
ocHOBe onmonozutl eepxrezo yposus (OBY), Takux kak DOLCE [4], BFO [5], GFO [6] u npyrux.
OBY B 3TOM cllydae HE TOJIBKO MPEAOCTABISIIA CUCTEMY WHBAPHAHTHBIX K MPEIMETHBIM 00JIACTSIM
MOHSATUHM ¥ OTHOIIEHUI, HO U OIpeJieNsiyia CIoCcOObl MPECTABICHUS Ha UX OCHOBE CHEU(pUIECKUX
NOHATUH npeaMeTHoN obnactu. OnHako ucnonszoBanue OBY TpeGoBano u3ydeHus ee MOHATHI-
HOM CHCTEMBI U Pa3MYHBIX KOHLEMUHUH, JIe)KAIUX B €€ OCHOBE, UTO TPeOOBaIO JAOMOJIHUTEIbHBIX
3aTpaT TpyJa U BPEMEHH JUIsl dKCIepTa. BmecTte ¢ TeM B psijie ciaydaeB CIOCOOBI OMUCAaHUs MOHS-
TUH, onpeaeneHHbIXx B OBY, Morau ObITh M30BITOUHBIMHM HJIM HEJOCTATOYHBIMU ISl KOHKPETHBIX
3aJla4 OHTOJIOTUYECKOTO MOJIEIUPOBaHMs. Pemenne qJaHHbIX MpobdiieM MOTIo MoTpedoBaTh U3MEHe-
HUs OHATUHHOMN cuctembl OBY w/uinm BBeACHUS pa3IMUHOTO POJa MTOTOJHUTEIBHBIX TIPABUII, KO-
TOPBIM HEOOXOIUMO OBLIO CIIEOBATh MPH (HopMaIN3aluU 3HAHUN MPEIMETHON 00JacTH, YTO TaK-
KE YCIOXKHSAJIO JajibHEHIee COMPOBOXKACHWE OHTOJOTMH M Hapyllajo «CTaHAAPTHD», 3aJaHHBIC
OBY.

K emnie omHOM TEXHOJIOTUHU, CXOAHOM C MCMOJIB30BAHUEM MATTEPHOB, MOKHO OTHECTH HCIIOJIb-
30BaHue Mukpogpopmamos (Microformats) [7], KOTOpbIe SBISIOTCS MPOCTON ambTEPHATUBON WC-
nonb3oBanuss RDF/OWL onTonoruit 11 ceMaHTHYECKOTO aHHOTHPOBAHUS 3JIEMEHTOB JIAHHBIX B
HTML-crpanunax. 1o cytu, MUKpodopMaThl ONpeeNnsioT CTaHJapTHbIE CIOCOOBI PeACTaBICHUS
MPOCTHIX MOHSTUH MPEAMETHON 00JIaCTH U UX aTpUOYTOB, YTO MO3BOJISIET PA3IMYHBIM BeOcepBHUCaM
OJIMHAKOBBIM 00pa3oM HHTepIpeTupoBaTh coaepkanue HTML-ctpanui. Takoil moaxo/ mo3BosieT
o0oifTrch 0e3 co3aHus U HCIONIb30BAHUS OHTOJIOTUH, OJHAKO €ro MPUMEHEHHUE MO3BOJISET JIHIIb
HECKOJIBKO YIIYYIITUTh 00pabOTKY KOHTEHTA, HE IMO3BOJISIS TIPECTABIATh U OTIEPUPOBATH CIOXKHBIMU
3HAHUSAMH MIPEIMETHOU 00JIacTH.

OHTONMOTHYECKUE TATTEPHBI MPEACTABISIOT COOOW NIETAIBHO OMHMCAHHBIE U () ()EKTHBHBIC pe-
IICHHs PETYISPHO BO3HUKAIOIIUX MPOOJIEM OHTOJIOTHYECKOro MojaenupoBanus. OHU MOapa3aens-
I0TCS Ha HECKOJIBKO THIOB B 3aBUCUMOCTH OT pelIaeMbIX 3aau:

* cTpyKTypHBIe aTTepHsl (Structural ODPs) onpenenstor o01Iy0 CTPYKTYpPY OHTOJIOTHHU B COOT-
BETCTBUU C 3a7jaueii MOJIEIMPOBAHUS, a TAK)KE MPEICTaBISAIOT CIOCOObI IPEOJO0TICHUS OIpaHu-
YCHHI BBIPA3UTEIILHOCTH SI3BIKOB OTTMCAHUSI OHTOJIOTHH;

= marrepHbl cooTBercTBHs (Correspondence ODPs) nmpuMeHstoTcs npu HEOOXOAMMOCTH OIHCa-
HUS CYIIECTBYIOIICH OHTOJIOTUU APYTUM SI3BIKOM, @ TAKXKE IMPU WHTETPAIIUH OHTOJIOTUHN IS OT-
peneneHusl COOTBETCTBUS MEXKAY MOHITHSIMH;

= marrepHbl conepxkanus (Content ODPs) mpencraBisior coboit HeOobIme pparMeHTh OHTOJIO-
T'Hii, HA OCHOBE KOTOPHIM MOKHO OIMCATh TUIIOBBIE MOJOKEHUS Belllel B MPEeIMETHON 00J1acTH
(ygactue B COOBITHSIX, 9aCTH IIEJIOTO, MMOCIEI0BATEILHOCTh CYIIIHOCTEH U Ap.);

® marTepHbI Jorudeckoro BeiBoja (Reasoning ODPs) mo3BosisaoT 00ecrneunTh MOJydeHHEe OTpe-
JIEJICHHOTO pe3yJbTaTa JIOTHYECKOTO BbIBOJIA;

= martepHbl npeacTaBiaeHus (Presentation ODPs) onpenensitoT coryanieHus: mo HamMEHOBAaHUIO U
AHHOTHUPOBAHUIO PJIEMEHTOB OHTOJIOTHH IS UX YAOOHOTO BOCIIPHSATHSI ITOJIH30BATEIIEM;

"  JIeKCHKO-CHMHTakcuueckue marrepHbl (Lexico-Syntactic ODPs) comepkat onucaHusi CTPyKTypbI
MPETIOKEHUIN €CTECTBEHHOTO SI3bIKA, U3 KOTOPBIX MOTYT OBITH MOCTPOEHBI (PParMEeHTHI OHTOJIO-
THH.

B nmannoit pabote OyayT paccMaTpuBaThbCs INIABHBIM 00pa3oM OHTOJIOTMYECKHE MATTEPHBI CO-
nepxxanusi (CDP), Tak kKak OHM HEMOCPEICTBEHHO MOTYT OBITh MCIOJB30BaHbl IPH Pa3padOTKE OH-
TOJIOTHI JUIsi 0O€CTIeYeHHs B pe3ysbTrare ux corijacoBaHHOCTH. CDP SBISIFOTCS peKOMeHIyeMbIMH
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croco0aMu MOCTpOeHUs (PparMEeHTOB OHTOJIOTHH, MPECTABIIAIONINX 3HAHUSA 00 00BEKTE MpeaMeT-
HOM 00JIaCTH, MOJYYCHHBIE IPU €T0 PACCMOTPEHUH C OTPEICIICHHON TOYKHU 3PCHHUSL.

B kauecTBe WIUTIOCTpanuu paccMOTpUM OO0IMi martepH «MHoocecmeennoe yuacmuey (Nary
Participation) [8].

DTOT marTepH (CM. PUCYHOK 1) MO3BOJIAET OTPa3UTh MPUCYTCTBUE HEKOTOPHIX 00BeKTOB (Ob-
ject) B coowiTuu (Event), mpoucxoasimeM B omnpeneneHHbId uHTEepBan BpemeHu (Time Interval).
JlanHOE TepHApHOE OTHOIICHHUE MPEACTABICHO «CIyXKeOHBIM» KiaccoM «NaryParcticipation», ko-
TOPBII B CBOIO OUEPEND ABIIAETCS PA3HOBUIHOCTBIO CUTYalUH [9].

| pep:Event ti:Timelnterval
|[- pcphasParticipant : pep:Object m tihasintervalDate : date
I ti:hasintervalEndDate © date[0..1]

pepiisParti 2 tichasintervalStartDate : date[0..1]
I
cp:hasParticipant \
pep:Object ’ \ | sit:Situation
M8 pcpiisParticipantin : pepEvent N |||| sit:isSettingFor : SItENtity

— \_\ \\.

v B

B
\ § g
N Y N
participationincludes some pcp:Obj participationincludes some pcp:Event | | participationincludes some ti:-Timelnterval |

| ° MaryParticipation
|I- participationincludes : sit:Entity

Pucynok 1 — CtpykTypa narrepaa «MHOXKECTBEHHOE yIacTHE

B xauectBe npumepa cnenuanuzupoBaHHoro CDP, opueHTHpOBaHHOIO Ha MPEICTAaBICHUE 3HA-
HUH B 001aCTH XUMUH, QU3HKH, OMOJIOTHH, a TAKXKE MPOMBIIUICHHOCTH, MOYKHO TPUBECTH MAaTTEPH
«Mamepuanvras mpancgopmayusy» [8] (pucyHox 2).

hasEmbodiedEnergy

Catalyst Neighborhood

3

hasEnergyValue

i dsEl
rdfs:subClassOf  owl:disjointWith hasCatalyst. 9ccursinNelghborhicad,  -neaceEnergy

Material Type

hasEnergyUnit

EnergyValue
¢ MaterialT f t ”/’
aterialTransformation -
rdfs:subClassOf Resource hasinput N asNumeric

rdfs-subClassOf hasOutput occursAtTimelnterval

EnergyUnit

xsd:double
asLiteral

-

time:Interval ‘ /xsd:string /

Pucynok 2 — [lnarpamma narrepra «MartepuaiabHas TpaHCHOpPMAIH»

OH mo3BoOJIIET MpEeNCTaBUTh Ipolecc npeoOpa3zoBaHusi HekoToporo marepuana (Resource) B
BbIXOAHOU TipoAyKT (Product) mon meticrBueM karanu3atopa (Catalyst).

Taxum obpazom, CDP oTpakaeT HEKOTOPYIO TOUKY 3pEHHUS Ha MOHATHE B OHTOJOTHHU, KOTOpas
B CBOIO O4YEpE/Ib JIOJDKHA KOPPEIUPOBATh C 3a/ladaMH MOJCIUPOBaHMs mpeaMeTHol obnactu. [lo-
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3TOMY Ui HpaBUibHOrO noxoopa CDP ¢ kaxxapIM M3 HUX acCOLMUPYETCs HA0Op KBaTH(PUKAIIMOH-
HBIX BompocoB (Competency questions), OTBEThl Ha KOTOpPHIE MOXXHO TOJYYHUTh M3 OHTOJIOTHH B
clly4yae MPUMEHEHUs NaTTepHa. J[aHHbIE BOIPOCHI IE€TAIBbHO OTPAXAKOT TOUKY 3PEHUS Ha MOHSTHE,
3aKJIIOUYEHHYI0 B KOHKpeTHOM CDP.

Hcnonp3zoBanne CDP 3akimtodaercs B UMIOPTHUPOBAHUU €r0 CTPYKTYPHI B pa3pabaThiBacMylo
OHTOJIOTHIO M TOCJIEAYIOLIEM CO3/IaHUU HACJIEIHUKOB €ro 3JEMEHTOB (KJIACCOB M OTHOIIEHUM). B
paMKax JaHHOUM paboThl OyaeM Ha3biBaTh HaOop AnnemeHToB CDP u X HaclnegHWUKOB peanuzayuet
nammepHa.

3ameTtum Takke, uro CDP moryT Biro4aTh B ce0s MaTTepHBI JJOTHYSCKOTO BBIBOJA. DTO Jiejia-
eTcs C 1EJbI0 JOMOJHUTD OMUCAHUE MOHATUH MPeIMETHOM 00acTi GopMaIbHONH CEMaHTUKOM, KO-
TOPOW MOXET ONEPHUPOBATh MAIlIMHA JOTUYECKOTO BBIBOJA. B pe3ynbTare Ha Hee NepeKIaibIBalOTCs
HEKOTOPBIC 33/1a4¥l MPOBEPKH KOPPEKTHOCTH OMHMCAHWUN WM KJIACCU(DUKAIMK MOHSATHI, YTO OYEHb
T0JIE3HO MpHU padboTe ¢ 00BEMHBIMU MOHATUHHBIMU CHUCTeMaMU. Tak, HampuMep, NaTTepH «AKmug-
Hocmovy (Activity) [10] momumo OWL-akcrom, IpeCTaBIIsIOMIUX €ro CTPYKTYpY (PHUCYHOK 3), co-
JIEepKUT Takxke akcuomy: SubObjectPropertyOf( ObjectPropertyChain( :produces :isRequirement )
:precedes).

g . xsd:datetime -
*_ poi:place | —— supports v xsd:duration
e~z hasStart i
K\__ / hasEnd .
takesPlaceA hasDuration

t'_‘—'- .-""':;______’—""__—H
Requirement )-— hasRequirement — produces —b-

foaf:Agent

44— hasParticipant hasPart

Pucynox 3 — Cxema narrepHa «AKTUBHOCTbY

OTa akcMoMa MO3BOJISET BBHIBOJUTH OTHOUIeHUE «lIpeduiecmsyem» (precedes), MEXIy aKTHUB-
HOCTSIMH, OJ[HA U3 KOTOPBIX MPOU3BOIUT Hekuit 00bekT (Outcome), a apyras — Tpedyet ero (Re-
quirement) I CBOETO OCYILECTBIICHUS.

TakuM 00pa3oM, OHTOJIOTUYECKUE MATTEPHBI IMPEACTABISIOT YCTOSBIIMECS PEKOMEHJAIuH,
IpUMEHsIeMbIe B OOJIBIIIMHCTBE CIIy4aeB B OHTOJIOTUYECKOM WH)XMHUPHUHTE. 3aMETHUM, YTO MPH BBI-
MOJIHEHUU KOHKPETHBIX MPOEKTOB IO CO3JaHUI0 OOBEMHBIX OHTOJIOTHUH pa3paboTYMKaMH MOTYT
OBITh 3aJ]aHbl U CIEIHATU3UPOBAHHbIC MATTEPHbI, HANpPaBICHHBIE HA PEIICHUS CHEIHPHUSCKUX
mpo0JieM OHTOJIOTHYECKOTO MOJETUPOBAHUS B KOHKPETHOHM TpeameTHou obmactu. Hampumep, B
paMKax MpoeKTa MO CO3/1aHUI0 TeHHOM OHTOIOTUU ObUT chOPMUPOBAH COOCTBEHHBIX KaTaJIOT OHTO-
JIOTUYECKUX MaTTEPHOB, BKIIOYAIOMINNA COOCTBEHHBIE pealn3allii U3BECTHBIX MPUEMOB OHTOJIOTH-
YECKOT0 MOJEIMPOBAHNUS, a TAK)KE CIEUAIN3UPOBaHHbIE IATTEPHHI [ 8].

OO0mwmit MoaX0/ K MCIOIB30BAaHUIO0 OHTOJIOTHYECKUX MATTEPHOB, TWIaBHBIM 0Opazom CDP, pac-
cMOTpeH B pabotax [9, 10], B KOTOPBIX TaKXke MpeanaracTcs TEXHOJOTHs SKCTpEMalbHOU paspa-
6otku oHtojnorui (eXtreme Design methodology, XD), kak He TpeOyromias TIyOOKHUX 3HAHWUN OH-
TOJIOTUYECKOT0 WHXHMHUpHUHTA. OHa MpeacTaBiseT co00if HabOp METOI0B U MPOTPAMMHBIX CPEJICTB,
OCHOBaHHBIX Ha CO3JaHUU U Hcnonb3oBaHuu CDP 11s pemenus pa3nuuHbIX mpodiieM B mpoliiecce
pa3pabotku oHtonoruil. B pamkax XD npu pazpaOoTke OHTOJIOTHUH ONPEEIISIOTCS IBa MHOXKECTBA:
MHO’KECTBO 3aJla4 MOJEJIMPOBAHUS U MHOXKECTBO MX pEIICHHH, mpeacTaBieHHbIX B Buae CDP u
OpPUEHTUPOBAHHBIX HA MHOI'OKPAaTHOE ITOBTOPHOE MCIIOJIb30BaHME. 3a/lauyll MOJEIUPOBAHMS U Mat-

OHTOJIOTHSI MPOEKTUPOBAHUS, TOM 5, %2(16)/2015 237



HpuMeHeHue nammepHo6 OHMOJ10cU4YeCKO20 NPOEKMUpPOBAHUA ...

TEPHBbI COOTHOCATCS JIpYT C APYrOM Ha OCHOBE OOIIMX MPEABSABISEMBIX U YAOBIETBOPIEMBIX Tpe-
OOBaHMII K OHTOJIOTMH, KOTOPbIE OTPaXalOTCS BO MHOXKECTBE KBAJTM(PHKAIIMOHHBIX BOIPOCOB. Ta-
KUM 00pa3oM, €ciaM BO3HMKINAs 3a/a4a MOXKET ObITh YAaCTMYHO WJIM IMOJHOCTBIO NpEJCTaBlICHA B
HEKOTOPbIM HAabope TaKHX BOIMPOCOB, COMPSHKEHHOM C HEKOTOPHIM MATTEPHOM, TO MOCIETHHH MO-
KeT ObITh UCIOJIB30BAH JJIs €€ PELICHHUS.

2 [peunmywiecTBa UCNOSIb30BaHMUA NaTTEepPHOB
B paMKaxX MHTErpupoOBaHHOIo NPOCTPaHCTBA 3HAHNN

[IpuMeHeHre OHTOJIOTUYECKUX MATTEpHOB IMPH pa3paboTKe M HCIOJB30BAaHUU OHTOJIOTUH B
paMkax WH(GOPMALMOHHBIX CUCTEM UMEET psii OCOOCHHOCTEH, KOTOPbIE MOTYT OBITh MCIIOJIb30BAHBI
st 6onee dppexkTuBHOTO (B CMBICIIE 3aTpaT TPY/a, BPEMEHU M BBIUUCIUTEIBHBIX PecypcoB) (op-
MUpoBaHus U pyHKIHoHUpoBanus UII3.

2.1 O6neryeHune pa3paboTkM 1 CONPOBOXAEHWSI OHTONOMN

[Ipeanonaraercs, yro B UII3 OyaeT BXOAWTh HEKOTOPOE MHOXKECTBO HMH(GOPMAIIMOHHBIX CHC-
TeM, cocTosiIee U3 6oiee 4eM ABYX 3JEeMEHTOB. B 3Tol cBA3M MOSABIAETCS HEOOXOIUMOCTh B HAJIH-
YUH COOTBETCTBYIOLIETO KOJIMYECTBA Y3KHUX CHEIHAIMCTOB, OCYIIECTBISIIONIMX CO3JaHHE U TOJ-
JepKKy OHTONOTUH. Perienne maHHOM MpoOiIeMbl MOXKET OBITh CYIIECTBEHHO OOJErdeHo 3a CYET
UCIIOJIb30BAaHUS YK€ YIOMSHYTOH TEXHOJOTMHM SKCTPEMallbHOM pa3pabOTKH OHTOJIOTUH, KOTOpas
MO3BOJISIET ONEPUPOBATh HE CHEUU(DUISCKUMHU S3BIKOBBIMH KOHCTPYKIHUAMH, a onucanusmu CDP.
D10 NaéT BO3MOXHOCTH JKCIEpPTaM MpeIMETHOW 00JacTH, HE 3HAKOMBIM CO CIEHU(UYECKUMU
IpUEMaMH OHTOJIOTHYECKOI0 MOJIETIMPOBAHUS, CO3/1aBaTh OHTOJIOIMH, KOTOPbIE KOPPEKTHO U MOJHO
MIPEICTaBISAIOT (OpMaTH30BaHHBIE IPEIMETHBIC 3HAHUS.

[loaTBepkneHneM 3TOro CiiyXkar pe3yabTaTbl OLEHKH MPUMEHEHUs TexHoaoruu XD, nony4deH-
Hble B paboTtax [12, 13]. B HEUX paccMaTpHUBarOTCsS SKCIIEPUMEHTHI TTO CO3/IaHUI0 OHTOJIOTHH CJ1abo
3HaKOMBIMHU C OHTOJIOTMYECKHM MOJIETIMPOBAHUEM II0JIb30BATENIIMU Kak 0€3 yrnoTpeOIeHus, Tak 1 ¢
npumeHenuem CDP, a takxe ¢ ucnonb3oBanueM TexHonorun XD B 1nienom. B 3aBepiienun ydact-
HUKU JlaBajli CyOBEKTHBHYIO OLIEHKY IMosie3HOCTH mnpumeHeHuss umu CDP, Taioke mpoBoamiach
OLIEHKa Pa3pabOTaHHBIX UMM OHTOJOTUU. B pe3ynbraTe OONBIIMHCTBO YYAaCTHUKOB OTMETHIIM TO-
ne3Hocth ucnoiab3zoBanust CDP (93%) u B nenom XD texunosnoruu. [lpu sTom onTONOTMH, pa3pado-
taHHble ¢ mpuMeHeHueM CDP, conmepxkann Oojee MONHBIE ONUCAHMUSA TOHATHUH, BKIIOYAIOIIUE
CJIO)KHBIE JIOTHYECKHE aKCHOMBI, MHBEPCUBHBIC OTHOIICHUS (inverse relations), akcoMbl pazjere-
Hus kiaccoB (disjoint class axioms), KOMMEHTapHH M TEKCTOBBIE Jieii0nbl. Hamuune naHHBIX 37e-
MEHTOB B OINMCAHUAX MOHATHH YHpOIIaeT AdajbHEHIIee COMPOBOXKIECHUE OHTOJIOTHH, a TaKKe pac-
IIUPSET HaOOp pa3IMYHBIX CLEHAPUEB €€ MAIIMHHOW 00paboTku. OTHENbHO OTMEYalIoCh, YTO HC-
MoJib30BaHue TexHojoruu XD 1enukom, BKIIOYAsh HECKOJIBKO MOCIEAOBATENbHBIX ATANOB, a HE
MIPOCTO MOUCK M peaTu3alfio OTJCIbHBIX MaTTEPHOB, XOTS U MOTPEOOBAIO HEKOTOPBIX YCHIIUN ISt
OCBOEHUS, HO B UTOTE MPUBEJIO K COKPAILIEHUIO KOJIMYECTBA OLIMOOK MoaenupoBanus Ha 15%.

OTO CBA3aHO C HAJIWYMEM JTana MPOBEPKH, KOTOPBIA mpeamnonaran BbinoiaHeHne SPARQL-
3aMpocoB, COOTBETCTBYIOMINUX KBaJTU(UKALMOHHBIM BOIIPOCAaM NATTEPHOB, HAJl MOJIYYEHHO OHTO-
JIOTHEW U aHaJIn3a MOJHOTHI U MPAaBUIBHOCTH MOJyYEHHOTO pe3ysibTaTa. Takum o0pa3om, ObLIO 1o-
KazaHo, yTto npumeHenue CDP mo3BosisieT cHU3UTh TpeOOBaHUA K KBaTU(pUKALUU pa3pabOTUMKOB
OHTOJIOTHH U TPU 3TOM 00ECIIeYUTh JOJDKHBIM YPOBEHb UX Ka4eCTBa.
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2.2 Bwusyanunsauma oHTONOrMM Ans nepegadn 3HaHum

Jns npumenenus UII3 B 3amauax, TpeOyrOUMX MPUBICUYEHUS IKCIIEPTOB, HEOOXOIUMBIM Tpe-
OoBaHMeM sBIsieTCs obecrnieueHre S(PPEKTUBHON TMepeaayr OHTOJOTHYECKUX 3HAHWU YEIOBEKY.
Kak mpaBuio, pemeHneM AaHHOW MPOOJIEMbl CIY)KUT BU3yaldu3aluu oHTONOTMHU. Cienyer 3ame-
TUTh, YTO, HECMOTPSI HA CYILIECTBOBAHUE OOJIBIIOT0 KOJIUYECTBA MPOTPAMMHBIX CPEJICTB U TEXHOJIO-
I'Mil BU3yanu3aluu, OHM B OCHOBHOM OPHUEHTHPOBAHbI HA CIEMAIUCTOB [0 OHTOJIOIMYECKOMY MO-
JEIMPOBAHUIO U MCHOJB3YIOTCS JUIsl pElleHus 3a7aud «OCMBICICHHs» OHTosoruu (ontology
sensmaking) [14]. Takas 3agadya 0ObIYHO BO3HHKAET MPHU BHIOOPE OHTOJIOTHH ISl IOBTOPHOTO HC-
MOJIb30BaHUS WJIM OMTUMHU3AIMK MHOTOYPOBHEBOW MOHSATUHHON CHUCTEMBI OONBIION OHTOJOTHH. B
pe3yJabTare ee pelIeHusl CHEeIMAINCT MOoMydyaeT MpeacTaBieHrne 00 oOmeil CTpyKType OHTOJIOTHH.
TexHonoruu U MporpaMMHBIE CPEICTBA, OPHUEHTUPOBAHHBIE HA pEIlIEHHE AAHHOM 3aJauu, Mpen-
cTaBiieHbl B paboTax [14-17]. UX OTIMYUTENbHBIMU YePTAMU SIBJISIETCS HAIMYME HHCTPYMEHTOB ISt
noctpoeHust o63opHoro mnpencraBineHuss onrtonoruu (high level overviews), 3ymmupoBaHusi u
¢unbTpauu 0TOOpaXKaeMbIX JIEMEHTOB.

B pamkax pemenust nmpo6iemMsl 3¢ HeKTUBHON mepeaadn 3aKII0YEHHBIX B OHTOJIOTMU 3HAHUM
MIOJIb30BATENIO JJIsl BU3YyalIM3allui HanOoJjiee BaXKHBIMU CTAHOBATCS €€ KOTHUTHBHBIE CBOMCTBA, OI-
peAensIone HaCKOJIBKO MPOCTO U TOYHO OHA MOKET OBITh MHTEPIPETUPOBAHA SKCIEPTOM IS 1O~
JTy4eHUs] CMBICIIa TOTO WJIM WHOTO MOHATHS. Takum 00pa3oMm, B JaHHOM Clydae BU3yaIU3aIHs
MIpeIoiaraeT BbIJCIIEHHE HEKOTOPOro ¢pparMeHTa OHTOJIOTUH, MPEJCTABISIIOIIET0 HEKOTOPOe MO-
HSTHE B OJTHOM KOHTEKCTE, TaK Ha3bIBAEMYIO «mouky spenus» (viewpoint) [18], u mocnemnyromee
(dhopMHUpOBaHKE BU3YaTLHOTO 00pa3a ¢ y4eToM OCOOCHHOCTEHW M OOIIMUX TMCUXOJIOTHYECKUX TPHH-
[IUIIOB CTPYKTYPHPOBAHUS 3PUTEIbHON MH(OpMaUKU 4eloBEeKOM. PemieHue naHHBIX 3a7ad ObLIO
npeaioxkeHo B paborax [19-21] B pamkax TEXHOJOTUM BU3YaJIHM3allMd OHTOJIOTMH HAa OCHOBE CIIe-
[IUATBHBIX CTPYKTYpP - KOTHUTUBHBIX ()PEHMOB, BKIIFOUAIOIUX HAOOPHI (DAKTOB O MOHSATHSAX U COOT-
BETCTBYIOIIUX UM BU3YaJIbHBIX 00pa30B.

CDP, kak 3T0 ObUIO OTMEYEHO B padore [21], MOKHO paccMaTpuBaTh Kak (OpMaIM30BaHHOE
OINMCAHMS TOYEK 3PEHHUs, KOTOPOE MOTCHIMATBHO MOXKET OBbITh MCIOJIB30BAHO IS OINpPENeICHUS
MOHSATUN B OHTOJIOTHX. Takum oOpa3om, ucnonb3oBanue CDP npu pa3paboTke OHTOJOTHN U TIO-
CIIEAYIOMMN WX YYET B MPOLIECCE BU3YAIM3allMU MO3BOJMT 3a/aTh OOIMIMH MOAX0A K (GOpPMHpOBA-
HUIO COOTBETCTBYIOIIMX TOHATUSAM KOTHUTHUBHBIX (PpEeHMOB [JIs BU3YaIIbHOTO MPEICTaBICHUS
MPEIMETHBIX 3HAHUH, XPAHSAIIUXCS B OHTOJIOTHUSIX.

2.3 BbINONHeHWe 3anpocoB K OHTOSIOMMSAM B pamKax
WHTErpMpOBaHHOIO NPOCTPAHCTBA 3HAHUN

B3aumoneiictBre nHQOpMAIIMOHHBIX cucTeM, BKIoueHHBIX B W13, min oOpamienue noab30Ba-
TeJs K OHTOJIOTUSAM IPEIoaraeT BbIIOJIHEHNE K HUM 3anpocoB. Ha ceroqHsmHuii 1eHp it 3Toro
CYIIECTBYET JIBa PaCIpOCTPaHEHHBIX crocoba: ucmonb3oBanue SPARQL u BhIONHEHUE JOTHYE-
ckux 3ampocoB (DL Query).

[Ipn ucnonszoBanun SPARQL onrtonorust paccmarpuaercsi kak RDF-nokymeHT, cocTosmmit
u3 Habopa mpuniemog BUIA «CYOBEKT-CBOMCTBO-00BEKT». Hampumep, «ABTomoOuns 219-
uMmeeT 1BeT-bopaoBeIii», «ABToMOOMIL 219-umeer roxa_mpousBoacTtBa-2009». Kaxapii Tpuruier
MOYXHO pacCMaTpUBaTh KakK AYry HEKOTOpOro rpada u, Takum obpazoM, Becb RDF-nokymeHT npen-
CTaBIATH B BuJe rpada. B stom ciyuae tunosoit SPARQL-3anpoc Ha u3BiIeueHNe JaHHBIX Tpe-
CTaBJISICT KOHBIOHKIUIO U/WIN TU3BIOHKIHIO 1a0JIOHOB TPUILIETOB, B COOTBETCTBUU C KOTOPHIM U3
OHTOJIOTHH BBIOMPAIOTCS YIOBJIETBOPSIONIME UM HAOOpBI TPUILJICTOB, TaK HA3bIBACMBIC peuleHuUs
(Solutions). BeimoaHeHHE 3ampOCOB OCYIIECTBIAETCS 00pabOTUNKOM 3alpOCOB, KOTOPHIN OOBIYHO
ABIISICTCS KOMIIOHEHTOM Xpanunuiia TpurietoB (RDF-triple store).
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Hcnonp30BaHME JIOTUUECKHUX 3alPOCOB MMEET CMBICH mpu oOpamenunn k OWL-oHTOMOTHSM,
TaK KaK IMO3BOJISIET pacCMaTPUBATh OHTOJIOTHIO KAaK JIOTUYECKYIO TEOPHUIO, COCTOSIIYIO U3 yTBEp-
xaeHuit (OWL-akcuom) 06 oObekTax mpenMeTHol oOsmactu. B aTom cimydae 3ampoc oOBIYHO Ha-
MIPaBJICH HAa MOJNyYEHUE CYIIHOCTEU, KOTOPHIE SBISIOTCS IKBUBAJICHTHBIMU KJIacCaMU W/WIIW TOA-
KJIacCaMH W/MJIU 3K3eMIUISIpaMU aHOHUMHOTO KJIacca, 3a/IaHHOTO B 3alpoce HEKOTOPBIM JIOTHYe-
CKUM yTBepkaeHueM (class expression). Jlorudeckue 3ampochl BBITIOTHSIOTCS MAllUHAMHU BBIBOJIA
(reasoning engine) W MO3BOJISIOT MOJTYy4YaTh OTBETHI, OCHOBAaHHBIC Ha BBHIBOJUMOM M3 BCErO0 MHOXKE-
CTBAa aKCMOM OHTOJIOTHH HH(OPMAITHH.

CrnenyeT 3aMeTHTh, YTO 00a crocoda MOT'YT OKa3aThCsl MOJE3HBIMH B PA3JIMYHBIX YCIOBHUSX.
Hcnonb3oBanue SPARQL Oosnbliie TOAXOAUT [T BBIOJHEHHS YIAIEHHBIX 3alpOCOB HA BHIOOPKY
JTaHHBIX. DTOMY crmocobcTByeT TO, uTo SPARQL Takxe u ceTeBOil MPOTOKO, KOTOPBIN MOAIECPKH-
BaeTCsl CEPBUCOM TOYKHU JIOCTYIA, BKIFOUEHHOTO B OOJILIIUHCTBO coBpeMeHHBIX RDF-xpanwmumi.
Brimonnenue 6osee «TsKENbIX» JIOTHYECKUX 3allPOCOB OOJIbIIE MOAXOAUT ISl BHITOJIHEHUS JeCT-
BUI, HE TPEOYIOIIMUX YIAIEHHOTO B3aUMOJICHCTBUS. DTO MOXET OBITH MOIOTHEHUE OHTOJIOTHH HO-
BBIMH 3HAHUSIMH, IPOBEPKH €€ HEMPOTUBOPEUUBOCTHU M PE3YNIHTATOB JIOTHYECKOTO BBIBOJA.

Opnako B 00OMX CIlydasx YCIEIIHOE CO3/IaHWE W BBIMOJTHEHHE 3alpocoB TpeOyeT 3HaHWS
CTPYKTYphl ONHCaHUS TOHATHI, a TakXKe CHHTAaKCHYEeCKHX MpaBui (HOpMUpOBaHUS 3ampocoB. B
sToM cBsi3u it CDP MOXXHO TIOJITOTOBUTH OCHOBBI ISl CO3/IaHUS 3aIIPOCOB OOOUX BUJIOB M TEM Ca-
MbIM U30aBUTH MPOTPAMMUCTA HJIM SKCIEPTa OT HEOOXOIUMOCTH U3YUEHHUS «CXEMbI» OTIEIbHOU
OHTOJIOTHH Y CHHTAKCHCOB 3alPOCOB.

3ameTuM Takke, yTo popMHUpoBaHue 3anpocoB Ha ocHoBe CDP Taxke oOecriednBaeT JOMOTHU-
TEIbHBIC BO3MOXHOCTH JUIS TIOBBIMICHUS CKOPOCTH MX BBITIOTHEHUS B pamkax RDF-xpanunumi, tak
KaK 3TOM cllydae 3ampochl OyayT UMETh CIOXKHYI0, HO TIPEJICKa3yeMyI0 CTPYKTYpY. DTO MO3BOJISIET
MIPEeIBAPUTENLHO JOKHBIM 00pa3oM OPraHU30BaTh CTPYKTYPY XPAHHIIUIIA, OMPEIEITHB COOTBETCT-
BYIOIIIME TIATTEPHAM WM UX (parMeHTaM TPYIIHUPYIONMe Tabauibl TpUmieToB (cluster-property
table) [22] wiu BRIMOTHUTE MaTEPUATH3AIUIO OTIPEACIICHHBIX CBA30K TPHUILIETOB.

Hapsimy ¢ 5TuM 3HaHHWE CTPYKTYpPHl MATTEPHOB IMO3BOJISIET 33J1aTh JOTOJHUTEIbHBIC MpaBHIIa
utst GOpMHUPOBAHMS TUTaHA BBIMIOJTHEHUS 3ampoca. Tak, Hanmpumep, B padote [23] mpencraBiieH moJ-
XO/JI K OIPENICTICHHUIO TOPSIKA CBSI3bIBAHMSI IIA0JIOHOB TPUILJIETOB B 3alPOCE MPU COCTABICHUU TIJIa-
Ha €ro BBIMOJIHEHHs Ha OCHOBE YacTo BcTpedaromuxcs B MaccuBax RDF-ganubIx cTpykTyp — Habo-
pos cBoiicTB (Characteristic sets) [24], KaxabIii U3 KOTOPBIX COCTOUT U3 CBOWCTB, HCIIOJIb30BAHHBIX
B TPUIUIETAX, UMEIOIINX OJAMHAKOBOIO cyObekTa. Takum o0pa3om, C y4eTOM TaKUX CTPYKTYP MOX-
HO 3a/1aBaTh CHEIHAIM3UPOBAHHBIE CIIOCOOBI (POPMUPOBAHUS TUTAHOB JJISI COOTBETCTBYIOIIUX HM
TaK 3a3bIBAaEMBIX 3BE37000pa3HBIX 3ampocoB (star-shaped queries). Kak ormedeno B pabore [22],
TaKHe 3ampOChl YaCTO SIBIISIOTCS COCTABHBIMH YACTSMHU PEaNbHBIX 3aIPOCOB, YTO MO3BOJSET (op-
MHUPOBATH IJIaH BHIIOJHEHUS MOCIEAHET0 MyTeM 00beMHEHHS TIaHOB BBITIOJIHEHUS [TOA3aIPOCOB.
Takum 00pazoM, OHTOJIOTHUECKUE MATTEPHBI MOXKHO YUYMTHIBATh MOAOOHO HAOOpaM CBOMCTB MpHU
COCTaBJICHHUH IJIaHa BBIMOJHEHMs 3alpOCOB, HANpPaBICHHBIX Ha BBIOOPKY peanu3aliil maTTepHOB
WIN UX (ParMeHTOB.

3 OcHoBHbIe Npo6nemMbl peann3auMn/Mcnonib3oBaHUsS OHTOJIOIUM,
OCHOBaHHbIX Ha NaTTepHax

K ocnoBHbIM mpoGnemam ucrnonszoBanus CDP u pa3zpaGoTaHHBIX HAa MX OCHOBE OHTOJOTHH
MOKHO OTHECTH:
= orcyrcrBue craHapTHbIX onucanuil CDP Ha s3p1kax OWL u RDF;
"  YCIIO)KHEHUE CTPYKTYpBl OHTOJIOTUH;
"  YCJIO)KHEHHE BU3YaJIbHOTO IPEACTABICHUS OHTOJIOTHMA.
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OTcyTcTBUE CTaHAAPTU3UPOBAHHBIX omnpeneneHnii CDP npuBOIUT K TPYJHOCTAM HX aBTOMa-
TUYECKOTO OOHApPY>KEHHS B OHTOJIOTHAX [25], a Tak)Ke MU3BJICUCHHS UX pealln3aluil AJis MOCIeayIo-
e MalmrHHOM 00paboTKU. 3aMeTUM, YTO Peyb UIET UMEHHO O Pa3NIMYUSIX B S3BIKOBBIX ONMUCAHH-
AX (pa3Hble IPOCTPAaHCTBA UMEH, HAUMEHOBAHUS KJIACCOB M CBOWMCTB) OJHOI'O M TOTO € MaTTEepHA
pasHbIMU pazpaboTyrkamMu oHTOJOTHNA. C OAHOM CTOPOHBI, 3Ta MPOOIEMa BhI3BaHA CPABHUTEIBHON
«MOJIOZIOCTBIO» TEXHOJIOTUU HMCIOJIb30BAaHUS MATTEPHOB B OHTOJIOTMYECKOM HWHKWHUPHHIE U HE-
JaBHUM TOSBJIEHUEM COOOIIECTBa CIEIUANINCTOB, HAlIEIEHHOTO NMEHHO Ha BBISIBICHUE, O0CYXkKe-
HHUE CIIOCOOOB perIeHusi Mpo0IeM OHTOJIOTHYECKOTO MOJCIMPOBAaHUS U O(OpPMIICHUS HX B BHUJE
narrepHOB [8]. Panee nanHas mpobyiema perranach B paMKax OTACIBHBIX MPOEKTOB MO pa3padoTKe
U MOJJEPKKE OHTOJIOTUN ITyTEM ONPEIEIICHUS CIIEUAIBHBIX NIPABUII UJIM PEKOMEHIAlUN €€ MOu-
¢dukaruu [6]. C npyroit CTOPOHBI, KaK MOAUEPKUBAIOT aBTOPHI TexHosoruu XD [13], 3aganabie umMu
NATTEPHBI HE SBJSIOTCS CTPOTMMHU YKA3aHUSIMH U MOTYT OBITh MCIIOJIB30BaHbI KaK OCHOBA JUIsS COO-
CTBEHHBIX PELICHHI.

[Ipobnema yciO)KHEHUSI CTPYKTYpPbl OHTOJIOTHMHM BBbI3BaHA TeM, uTo Kaxabslii CDP Bxmouaer
JIUITH HEOOJBIION HA0Op OOIIMX KJIACCOB W OTHOIIEHUN, HEOOXOAMMBIX TOJBKO JIJISl ONPECICHHS
MIOHATHSI C HEKOTOPOM TOUYKHU 3pEHUs, a HE HEKOTOPYIO UX cuctemMy kak B OBY. B aToMm ciyuae npu
ucrnonb3oBaHuu MHOkecTBa CDP Ha BepxXHUX YPOBHSX pa3pabaThIBAEMO OHTOJOTHU MOXKET MOSs-
BUTHCS MHOXECTBO HEOPTaHMW30BAHHBIX B MEPAPXMIO KJIACCOB, OTHOCAIIMXCA K pasnuuHbiM CDP.
[Ipu 3TOM KaKIbIil TAKOM KJIACC MOYKET UMETh HECKOJIBKO HACIIEAHUKOB OJTHOI'O YPOBHS, IIPEICTAB-
JSIOMIMX pa3Hble MOHATHUS MPEeAMETHOW 00JacTH, 3aJlaHHbIe HAa OCHOBE OJIHOTO narTepHa. B aTom
ciydae paboTa TOJB30BaTeNss C OHTOJOTHEW IyTeM OIEPUPOBAHUS TPAIUIMOHHON HepapXueu
«KJacc-nmojkiace» 3arpyansercs. C oJHOH CTOPOHBI, 3TO CBSI3aHO C OOMJIMEM HEYIOPSA0YESHHBIX
«cmyxe0HbIx» kiaaccoB CDP, ¢ npyroit — TeM, 4To Ipy U3MEHEHUH TOHSATHS WA CO3JaHUH ero Ha-
CJICZIHUKOB HEOOXOIMMO 3HATh - ¢ momouibio kakoro CDP oHO ompeneneHo n B3auMoIeiicTBOBATh €
COOTBETCTBYIOIIUM €My HaOOpOM 3JE€MEHTOB, KOTOPbIE «pa30pOocaHbl» MO Pa3IHMYHbIM BETBSIM He-
papxuu oHTONOTUU. TakuM 0Opa3oM, B TaHHOM cilydae IiesiecooOpa3HbIM ObUIO OBl oOecreueHue
BO3MO>KHOCTH JUIsl TIOJIb30BATENsl IPU HAaBUTALMU MO MOHATUHHOW CHUCTEME OHTOJIOTUU ONEPHUPO-
Bath peanuzanusimu CDP.

VYcnoxxHeHne BU3YalbHOTO MPEJCTABICHUS OHTOJOTMH TaK)Ke BBITEKAET M3 HEOOXOIMMOCTHU
pPacCMOTPEHMSI OHTOJIOTUM KaK CUCTEMBbI CBsA3aHHbIX peanu3anuid CDP. OcHoBHOM 3a1ayeii B 1aH-
HOM CiTydae siBjsieTcsi opMUpoBaHUE 00pa3a, MOTHOCTHIO MEPEAAOLIETO CMBICH MOHATHS B paMKax
CDP. IIpu sTroM HeoOXoauMO H30eraTh OOJBIIOTO KojudecTBa (Oosiee 7-9 snmeMeHTOB) rpadude-
CKHUX 3JIEMEHTOB M YUUTHIBATh 3aKOHBI BOCIIPUATHUS YEJIOBEKOM BU3YaJIbHOM MH(OpMaIu. 1O 1mo-
3BOJIUT MOJIb30BATEIO MIPABUIIBHO U C HAUMEHBIIMMHU YCUIUSMHA UHTEPIPETUPOBATH CMBICI BU3Yya-
mu3anuu. OHAKO AJist ATOro TpedyeTcs Oonee ciioxkHas, yeM rpadosas cxema (node-link diagram),
rpaduyeckas HOTAIUs, IEMEHThl KOTOPOil ObUIM Obl OPHUEHTUPOBAHBI HA OTPAKEHHUE CEMaHTUKH
CDP, a ne cnenuduyecknx cuatakcuyecknx koHCTpykuuid OWL umu RDF. ITomumo 3toro, HeoO-
XOJUMO TaK)K€ PEIIUTh BOMPOC MpeacTaBiIeHus 06e3 meperpy3ku mojbs3oBaTens Heckoabkux CDP,
OTHOCSAILINXCS K OAHOMY IMOHSTHIO, B paMKaX OJHOTO WJIM HECKOJIbKUX CBSI3aHHBIX BH3YyaJbHBIX 00-
pazos.

3aknroyeHue

Takum 00pa3oM, OHTOJIOTMYECKHE MAaTTEPHBI MO3BOJSIOT 00ECIEUYUTh HEKOTOPYIO CTaHAAPTHU-
3alUI0 Ha 0ojiee BBICOKOM YpPOBHE, YEM SI3bIKM OIHUCAHUS OHTOJIOTHMH. DTO MO3BOJIAET YIPOCTUTH
pa3paboTKy U 00ecreyuTh OOJBIIYI0 OJHOPOAHOCTh OHTOJIOTHH YK€ Ha 3Tale UX CO3JaHMs, U TEM
CaMbIM MOBBICUTh CEMAHTHYECKYIO0 MHTEpPONEepadelbHOCTh MCIONB3YIOMUX UX HH(POPMALMOHHBIX
cucreM, Bxoaauux B coctaB UII3. B nanpHeieM NosBISIOTCS BO3MOYXKHOCTH y4yeTa peajln30BaH-
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HBIX IaTTEPHOB Ul CHELUAIN3ALMHA PA3IMYHBIX CLICHAPUEB MCIIOIb30BaHMs JaHHBIX OHTOJIOTUH C
11eNTbI0 ToBbITIeHHS () PEeKTUBHOCTH penieHus 3a1a4d B pamkax UI13. Pasymeercs, 3To TpedyeT apy-
rOro B3IJIJla HA OHTOJIOTHIO HE TOJIBKO KaK Ha HA0Op JIOTMUYECKUX YTBEP KIECHUM WM TPUILIETOB, a
B3aMMOCBA3aHHbIX peanuzauuii CDP, a Takke COOTBETCTBYIOIIMX TEXHOJOTMH W NPOTrpaMMHBIX
CPEACTB, YUUTHIBAIOIIUX OCOOEHHOCTH JTaHHOT'O B3IJIAAA.

BnaropapHocTu

Pabora BemonHeHa npu nojaepxkke Poccuiickoro ¢onna GpyHaaMeHTaIbHBIX UCCIETOBAaHUNA —
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APPLICATION OF ONTOLOGY DESIGN PATTERNS
TO DEVELOPMENT AND USE OF ONTOLOGIES
IN AN INTEGRATED KNOWLEDGE SPACE

P.A. Lomov

Institute for Informatics and Mathematical Modeling of Technological Processes,
The Kola Science Center of RAS, Apatity, Myrmansk region, Russia
lomov@iimm.ru

Abstract

Article is devoted to a problem of development and use of the ontologies of information systems within integrated
knowledge space. The main objective in that case to overcome the semantic heterogeneity of ontologies that as a result
will ensure semantic interoperability of the information systems based on them. An application of ontology design pat-
terns during “life cycle” of such ontologies is proposed as a solution. The concept of an ontology design pattern, and
also different types of patterns and their examples is presented. The main advantages of patterns application in such
ontology handling scenarios as development of ontologies, their visualization for transmission of ontological knowledge
to users, execution of queries to ontologies are given. In addition, the main problems arising from the use of ontologies
based on patterns are considered.

Key words: ontology, ontology design patterns, semantic web, OWL, ontology engineering.
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JOWO 2015

THE JOINT ONTOLOGY WORKSHOPS CO-LOCATED WITH IJCAI 2015
EPISODE 1: THE ARGENTINE WINTER OF ONTOLOGY

The Joint Ontology Workshops
at the International Join Conference on Atrtificial Intelligence (IJCAI)
July 25 — 31, 2015, Buenos Aires, ARGENTINE

This first edition of the Joint Ontology Workshops (JOWO-15) combines four exciting ontology-centered
workshops at [JCAI-15. Together with ontology work presented at IJCAI itself, we will transform Buenos
Aires for a week into the largest venue for ontology research of the year.

JOWO-15 is supported by the International Association for Ontology and its Applications — IAOA.

JOWO 2015 consists of the following workshops:
=  Workshop on Modular Ontologies (WoMO)
= Formal Ontologies for Atrtificial Intelligence (FOfAI)
= Ontologies and logic programming for query answering
=  Workshop on Belief Change and Non Monotonic Reasoning in Ontologies and Databases

http://www.loa.istc.cnr.it/fofai/
http://iaoa.org/jowo/
http://ijcai-15.0org/

FOMI

7th Workshop on Formal Ontologies meet Industry
Berlin, Germany, 5 August, 2015

The 9th International Web Rule Symposium (RuleML)
August 2-5, 2015, Freie Universitat Berlin, Berlin, Germany

Conference Topics
Problems in ontology application:
practical issues in using ontologies in the enterprise
real cases of successful/unsuccessful use of ontology in business
ontology evaluation, ontology for learning organizations, ontology for business processes and practices
enterprise modeling and business models
ontology for service science and service values
Ontology and knowledge management:
ontology and ontological methodologies in knowledge management
adaptation of ontologies for companies and organizations
ontology interoperability, ontology effectiveness and evaluation
ontology-driven representation of products, services, functionalities, design, processes
ontologies for the know-how
ontologies for corporate knowledge
linguistic representation in organizational knowledge
ontology based content creation
Ontology in practice:
. ontologies for electronic catalogues, e-commerce, e-government
. ontologies for marketing, ontologies for finance, ontologies for medical sciences, ontologies for engineering
. ontologies for public administration
. copyright and privacy issues in ontology based systems

http://www.csw.inf.fu-berlin.de/ruleml2015/
http://www.csw.inf.fu-berlin.de/fomi2015/

246 n2(16)/2015, v.5, Ontology of Designing



Scientific Conference - 2015

V Bcepoccuiickasi KOH$epeHuust
«3HAHUS — OHTOJIOI'UHU — TEOPUN»

C MEKIAYHAPOAHBIM YYaCTHEM
6—8 okTs0ps 2015 r., HoBocubupck, Poccus

OPI'AHU3ATOPBI

Wucruryt maremaruku um. C. JI. Co6onesa CO PAH, Poccuiicknii o GpyHmaMeHTanbHBIX UCCIe0BaHUH,
Poccuiickas acconuanys pacro3HaBaHus 00pa3oB M aHaIu3a H300paKeHUH

OCHOBHASA TEMATUKA KOH®EPEHLIUN
=  OOHapy:KeHHe 3aKOHOMEPHOCTel U U3BJIeYeHHe 3HAHNM, CKPBITHIX B CTPYKTYPHUPOBAHHBIX U HECTPYKTYPUPO-
BaHHBIX JaHHBIX. MamuHHOe o0y4yeHnue. Pacno3naBanue o6pa3os. [Iporuosuposanue. MHAYKTUBHBIIN BBIBOL.
= Cucremaruzanusi 3HaHui. VwkeHepus 3HaHUH. YpaBieHue 3HaHUsIMH. Pa3paboTka OHTOJIOTHI TpeMETHBIX
obJacTeil: TEXHOIOTHH CO3[aHusI U TPUMEHEHHSI OHTOJIOTHHL.
= JlocTpoeHue Teopuii MpeAMeTHBIX 00JacTeil. AHaN3 (HOpMANBHBIX MOHATHI. Jlormdeckast ceMaHTHKA €CTECT-
BEHHOTO s13bIKa. HedeTkue JIoruKm.

KOHTAKTHAS NTHO®OPMAIIUA
[porpammusiii komureT koHdepenuu: [Ipencenarens: akanemux PAH Xypagnes 1O. 1.,
630090, r. HoBocubupck, Poccus, nip. ak. Komrtrora, 4, zont@math.nsc.ru
http://math.nsc.ru/conference/zont/15/

8-11 Becepoccuiickasi MyJIbTUKOH(epeHUH S

1O IMTPOBJEMAM YIIPABJIEHUSA (MKITY-2015)

28 centsi6ps — 03 okTsa6ps 2015 r., c. JluBHOMOpCKOE, T. ['eneHmxuK
KpacHonapckuii kpaii, Poccus

OPI'AHU3ATOPBI

Poccuiickas akagemust Hayk, MUHHCTEpCTBO 00pa3oBaHus U Hayku PD, GenepaibHoe areHTCTBO HayYHBIX OpraHU3a-
ui, Poccniickuit o GpyHnamMmeHTansHbIX UcciaeaoBaHnil, @OHII IEPCHEKTUBHBIX UCCIIEA0BaHUH,
Konnepn «[{HUU «9nexrponpudop», UITY um. B.A. Tpanesnnkosa PAH,

HIIM um. A.1O. Nmnuackoro PAH, HUW MBC uMm. A.B. Kansesa,

HUI] cynepOBM u HelipoKOMIIBIOTEPOB

COCTAB MYJIbTUKOH®EPEHIIUU

MyIbTHKOH(pEPEHITNS BKIIOYaeT TPH HAYYHO-TeXHHYeCKHe KOH(epeHIUu:

=  VnpaBieHHEe B MHTEIUICKTYalbHBIX, SPraTHYeCKUX 1 OPraHU3allOHHBIX cucTeMax, npenacenarens — C.H. Bacunbes.
. PoboTtoTexnuka u MexaTpoHuKa, npeacenaress — O.JI. UepHoychko.

*  VmpaBieHHe B pacipeieNieHHbIX U CeTEBIX CHcTeMax, peacenarers — VLA, Kamses.

HAIIPABJIEHUS PABOTbBI

I/IHTeJIJIeKTyaﬂLHLle CHUCTEeMbl. ABTOMAaTH3aIMsI PACCYKICHUN W TUIAHUPOBAHHS NEHCTBUIL. MalmnHHOE 00yUeHHE W METOMbI
JOOCHAIIICHUS B YCIOBUSX HEONPENeNICHHOCTH. VIHTeIUIeKTya IbHBIH aHaIn3 JaHHBIX, paclo3HaBaHUe U Kiaccudukarms. Kombro-
TE€pHAas JIMHIBUCTHUKA, OHTOJIOI'UH, CEMaHTHYECKUI ITOUCK U YHOpaBJICHUEC 3HAHUAMU. Korautusnoe MOJICIIMPOBAHUE U aBTOMAaTU3alUsA
eJcnojaraHus. KOrHUTHBHBIN aHAIU3 U yhnpaBJICHUE Pa3BUTUEM cuTyaum‘/'I. MyﬂbTI/laFeHTHbIe CUCTCMBI U pacnpeﬂeneHHblﬁ HUCKYC-
CTBEHHBIN MHTEIUIEKT. METO/BI ¥ TEXHOJIOTHUH «MSTKUX BBIYHCIEeHHH». OOyJaroIine U S9KCIepTHRIE CUCTEMbL. Bepuukarius 3HaHui.
[MpuxiagHple HHTEUIEKTyaIbHbIE CHCTEMbI YIIPABICHNS U IIPUHSITUS PEIICHHUI.
Jpraruyeckre HHGOPMALMOHHO-YIPABJIAIOIINE CHCTeMbI. [Ipo6ieMbl aBTOMATH3ALMH IPTraTHYECKUX CHCTeM. WHTeIeK-
Tyanu3anus IPOIECCOB YIPaBICHUsT M 00paboTku mH(OpMaIy B dpraTudeckux cucremax. [IpoOneMsl 4eT0BeKO-MalIMHHOTO HH-
tepdetica. OOydaronye n TpeHaKepHbIe KOMIUICKCHI 9PraTHIECKUX CHCTEM YIPaBICHUS ITOBIKHBIME 00bekTaMu. ONBIT CO3aHus
U BHEJPEHUS DPTaTHUECKUX CUCTEM.
OpraHu3alniioHHbIEe CHCTEMBbI. YTIpaBieHHe B aKTUBHBIX cHcTeMax. ONTHMHU3aLHOHHBIE H TEOPETHKO-UIPOBBIE MOICIH H METO-
61 YTIPABJIEHUS B OPTaHU3aMOHHBIX cHcTeMax. VHdopMaoHHble TEXHOJIOTHU B OPTaHU3AI[IOHHOM YIIpaBiIeHuu. Mozeny npuHs-
THS pPEIICHNIl B OpraHU3allMOHHBIX cucTeMax. MHpopMannoHHoe yrpasieHue. Monenu connanbHbeIX ceteid. CHCTEeMBI yIpaBIeHHS
MIPOEKTaMH U IPOTrpaMMaMHu.

http://www.conf.mvs.sfedu.ru
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Hawu obunsapo

UYneny peokonnecuu sxeypuana npogeccopy BEJIOYCOBY

Anamonuro Heanosuuy 15 maa ucnonnunoce 80 1em!
Benoyco Anartonuit ViBaHOBHY okoH4MI KyiOBIMIICBCKUI aBHAIMOHHBIA WHCTHTYT
(1960). Hoxrop Texnmueckux Hayk (1977), npodeccop (1978), 3aciyxeHHslil nes-
testb Hayku B TexHukn PCOCP (1985), [TouérHelii paboTHHK BIcHIero npodeccro-
HabpHOTO 00pazoBanms PO (2002), akagemuk [IeTpoBcKoif akageMun HayK U HCKYCCTB
(1994), akazemMun HayK aBHALMK ¥ Bo3ayxomnapaus (2006), Hero-Mopkckoii akae-
mun Hayk (2007), mpodeccop kadeapsl KOHCTPYKIUU U TIPOCKTUPOBAHHS ABUTATEICH
nerarenbHbIx anmnaparos CIAY. OcHoBarenb HayYHOrO HapaBJICHUs MOBBIIIEHHS Ha-
JEKHOCTH M3JEIMH METOJaMU U CPEACTBAMHU BUOPO3AIIUTHI ¥ TeHEPALH KOJIeOaHuU.
Agrop 11 moHOTpaduit, 125 nzobperenwuit, 6onee 50 yaeOHbBIX mocoduit, 350 HayIHO-
TexHuueckux u 50 HaygHo-meToanueckux crareid. [lonrorosun 18 nokropos u 44 xan-
nunara Hayk. Ynen auccepranuonsbix coBetoB npu CIAY u TI'Y. Harpaxnén Opae-
HoM Tpynosoro Kpacroro 3namenn, MeassiMu «3a 100JIeCTHBIN TPy, «Betepan Tpy-
nay, a Taoke Meganamu Oegepanuu kocmonasTuku: C.I1. Koponésa, 9.K. lnonkos-
ckoro, F0.A. I'arapuna. [Tpn3ép nByx OMMMIMICKNX TP CPEM BETEPAHOB (BOJICHO0M).
(http://www.ssau.ru/staff/59949001-Belousov-Anatoliy-Ivanovich/)

Yneny peokonnezuu sncypnana npogpeccopy BUTTUXY

Braoumupy Anopeesuuy 9 utona ucnonnumcea 75 nem!

Buttnx Bnamumup AnzipeeBud, T0KTOp TEXHUUECKUX HayK, podeccop, HaydHbIH co-
BETHUK MHCTHTYTA TpO0IIeM yrpaBieHUs CIIOKHBIMU cucTeMamu Poccuiickoii akaje-
MUH HayK, 3aBeyronui kadenpoil nmkenepun 3Hanuit [1oBomKeKoro rocyiapcTBes-
HOTO yHHMBepcuTeTa TeiekommyHukaimid u uadopmaruku (III'YTH). Hayunsie no-
cTikenus Burtuxa B.A. cBs3aHbI ¢ pa3BUTHEM TEOPUM MIPUHATHS PEILICHUH U pa3pa-
0OOTKOW MHTEJUIEKTYaIbHBIX MH(OPMAIIMOHHBIX M YIPABISIOMNX CUCTEM, HCIONbB3Y-
IOIIMX KOMIIBIOTEPHOE NPeICTaBIeHIEe 1 00pabOTKy 3HaHUH. UeH peaKoIeruii xKyp-
HanoB «IIpoGnemsl ympaBneHus», «MexaTpoHHKa, aBTOMaTH3alus, YIPaBICHHUE,
«BecTHUK KOMIBIOTEPHBIX U MH(OPMAIIMOHHBIX TEXHOJIOTHI», wieH Hay4gHoro coBe-
Ta Poccuiickoll akageMuy HayK 10 TEOPUH YIPABISEMbIX MPOLECCOB U aBTOMATH3a-
IIUH, WICH auccepTaioHHbIX coBeToB B CamI TV u [II'YTU. Asrop 6oree 300 Hay4-
HBIX PaboT, B TOM unciie ceMu MoHorpaduid. [Tonqrorosun 3 nokropos u 20 xaHauIa-
ToB HayK. Jlaypear ['yOepHckoii mpemun B oOnactu Hayku 1 TexHUKH (2001), Harpax-
nén opaenamu «3Hak [Touéray (1986), «Apyx066» (2000). [>ka30BbIif My3bIKaHT.
(http://vittikh.ru/)

UYneny peokonnecuu rcypuana npogeccopy COCHHUHY

Ilempy Heanosuuy 12 utona ucnonnumcea 70 1em!

Cocuus IIétp VBanoBwY, HoKTOp TexHHYecKuX Hayk (1994), mpodeccop (1995), 3a-
BeAyromui kadenpoit «BerancianrenbHas TEXHUKa» YIbIHOBCKOTO TOCYAAPCTBEHHO-
ro Texuudeckoro yHuBepcureta (¢ 1980), 3acmykeHHBIH paOOTHHUK BBICIICH IIKOJIBI
P® (2003). Pazpabotan OCHOBBI TEOPHH BOIPOCHO-OTBETHOTO YIPABIICHHUS B IIPO-
Ieccax MPUHATHS PEIICHUH B YeIOBEKO-KOMIBIOTEPHBIX cpenax. Astop 300 mybmm-
Karuii, B ToM uncie 13 monorpadwuii u 6 yaebupx nocoduii. [Ipeacenarens oprko-
S MuUTETa MEXIyHapOAHBIX KOH(epeHuuii «HTepaKTUBHBIE CHCTEMBI: MPOOJIEMbI
| 4enoBeKO-KOMIBIOTEPHOTO B3auMOIeHCTBHs Y. UneH MekIyHapOoaHO akaieMU1 HH-
dopmarmzarmu (¢ 1995), Poccuiickoii n EBpormeiickoit Accommanuii HCKyCCTBEHHO-
ro uaTemiekta (¢ 1999), uwnen IEEE u Computer Society, 4ieH MeXIyHApOIHOTO 00-
mectBa WSEAS (c 2002), npencenarens YIbsTHOBCKOTO oTAeNeHus1 Poccuiickoii ac-
COLMAINH MCKyCCTBEHHOTO MHTeekTa (¢ 1999), penensent xypnana «Journal of
Intelligent and Fuzzy System» (¢ 2000). [ToaroroBun 2 nqokropos u 20 KaHIUIATOB
HayK. UneH Tpéx nuccepTannoHHbBIX coBeToB. (http://sosnin.ulstu.ru/)

[TO3IPABJISIEM HAILIMX FOBWJIAPOB!
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