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A DYNAMIC EXPLANATION MODEL FOR HUMAN-COMPUTER INTERFACE

Abstract. The subject matter of the article is the processes of automated construction of explanations on the
operation of an intelligent system for use in the human-computer interface. The goal is to develop a dynamic model of
explanation for the human-computer interface using temporal knowledge about the process of functioning of the
intelligent system. Temporal knowledge makes it possible to set possible sequences of decision-making actions in an
intelligent system based on the known temporal order for pairs of such actions. Tasks: to develop an approach to
constructing explanations for the operation of an intelligent system based on the use of temporal knowledge;
development of a three-aspect model of explanations using temporal knowledge. The approaches used are: approaches
to the construction of knowledge representation based on temporal dependencies, approaches to the construction of
chatbot answers using rules, as well as with their automatic generation. The following results are obtained. The
structuring of aspects of explanation taking into account the possibilities of their description with the help of temporal
knowledge is performed; a temporal approach to constructing an explanation is proposed; a dynamic explanation model
using temporal rules has been developed. Conclusions. The scientific novelty of the results is as follows. A temporal
approach to constructing explanations for the operation of an intelligent system is proposed. The approach describes
explanation as a process consisting of a temporally ordered sequence of facts. The order of time for pairs of facts is
determined by temporal rules. Such rules may define the explanation process with varying degrees of detail over time,
depending on the request for clarification. Detailed explanations reflect the subject area model and include the basic and
alternative sequences of actions performed by the intelligent system. The explanation of the basic patterns of the
intelligent system makes it possible to interpret the limitations that affect the obtained solution. The explanation of the
system as a whole provides an implicit reflection of the key causal relationships, which allows you to get a simplified
interpretation of the results of the intelligent system. A dynamic model of describing explanations based on temporal
knowledge for use in the human-computer interface is proposed. The model takes into account the description of actions
in the subject area, the patterns of these actions, as well as generalized causal relationships between such patterns. The
model provides an opportunity to present the dynamics of the process of functioning of the intelligent system with the

required level of detail, as well as change the level of detail to clarify the explanation at the request of the user.

Keywords: intelligent human-computer
representation; temporal rules.

Introduction

In recent years, intelligent programs to support the
human-computer interface - chatbots have become
widespread in many applications [1]. They are widely
used to organize interaction with customers in
e-commerce systems, payment systems, marketing,
education, health care, social media, etc. [2-4]. The key
task that such intelligent assistants solve is to provide
"smart" answers that satisfy the user's requests.

Such a program extracts the essence of the request
in the form of text or voice and provides a response to
the user [5]. Historically, chatbots have been designed
to pass the Turing test [6, 7]. With the development of
artificial intelligence methods, such programs have
found practical application for automated support of
interaction with users of various information systems.

Intelligent support for the human-computer
interface has a number of key benefits that are the
reason for the rapid development of such programs.
They can work 24 hours a day, simplify navigation on
the site of the information system, provide answers to
FAQs, automate the collection of data from users based
on a dialogue similar to a dialogue with a person [8, 9].
The chatbot program is perceived by a person as a
friendly information assistant [10].

However, despite the development of such
programs, today the problem of building chatbots that
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would offer useful information (i.e., that details,
clarifies the user's request) requires further research.
One of the key ways to increase the efficiency of the
intelligent human-computer interface is to build
explanations in an automated mode. The explanations
should interpret to the user the sequence of operation of
the intelligent system and the reasons for the results
obtained, which the user requests.

Today, two basic approaches to building chatbots
are used. The first approach uses frames and rules
developed by experts. These frames specify the script of
the dialogue with the user [11]. This scenario depends
on a priori knowledge of the subject area. For example,
in e-commerce systems, the user usually asks about the
properties and benefits of recommended items. When
booking seats in the restaurant, you must specify the
time, contact phone number, etc.

The second approach involves the automatic
generation of knowledge that meets consumer demand.
Chatbot then uses this knowledge to form answers. Such
answers are either selected by the program from the
knowledge base [12], or generated using words from the
user's query [13].

In the first case at construction the a priori set of
knowledge is formed. Therefore, the chatbot generates
the correct answers. But the possibilities of this
approach are limited: the chatbot uses only the
dependencies that have been included in the rule base.
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In the second case, the chatbot generates new
answers that were not given a priori. The disadvantage
of the second approach is that the generated responses
do not always contain useful information for the user.

In general, the existing approaches give a static
description of the results of the intelligent system, in
particular chatbot.

To overcome such shortcomings in the
construction of chatbot explanations, it is advisable to
take into account not only the statics but also the
dynamics of the intelligent system. Taking into account
the dynamics involves the transition from declarative to
procedural description of the process of functioning of
the intelligent system.

Automation of the procedural description of the
process of functioning of the intelligent system is
provided on the basis of the use of temporal knowledge.
Temporal knowledge in the form of rules sets the order
in time for pairs of actions in the information system
[14]. The set of rules allows to present linear sequences
of actions or corresponding states of the intellectual
system in the form of a sequence of facts [15]. This
sequence of facts reflects the sequence of formation of
the result in the intellectual system and therefore acts as
an explanation. The method of inference on temporal
rules, which can be used to form a sequence of facts of
explanation, is proposed in [16].

However, existing approaches to the construction
and use of temporal knowledge are focused mainly on
decision support in intelligent systems, in particular in
e-commerce systems [17-19]. Not enough attention is
paid to the application of temporal knowledge to
construct and explain the answers of chatbots. This
indicates the relevance of the topic of this work.

The aim of the article is to develop a dynamic
model of explanation for the human-computer interface,
which uses the representation of temporal knowledge to
build explanations of the process of functioning of the
intelligent system. To achieve this goal, the following
tasks are solved:

— development of the approach to construction of
explanations concerning work of intellectual system on
the basis of use of temporal knowledge;

—development of a three-aspect
explanations using temporal knowledge.

model of

Temporal approach
to the construction of explanations

The explanation simplifies the interaction with the
user, explaining to him the mechanism of operation of
the intelligent system. The key idea in the formation of
chatbot explanations based on temporal knowledge is to
build an automated description of the sequence of
functioning of the intelligent system.

Such a description consists of a set of temporally
ordered temporal rules. The set of rules describes
possible alternative processes of the intelligent system.
The current process determines the current state of the
intelligent system or the result of its operation as a
whole. In the first case, the explanation should reflect
the sequence of actions that led to the current state of
the intelligent system. This sequence reflects the many

causal relationships between the input data, as well as
changes in the state of the system over time. In the
second case, the generalized sequence of actions reflects
the reasons for obtaining the result for a given input
data, ie the causal relationships of the upper level.

Thus, the proposed approach to the construction of
explanations of the chatbot on the basis of temporal
rules provides a procedural description of the sequence
of actions that reveal the process of the intelligent
system. In fact, the temporal approach makes it possible
to abstract from the explicit representation of causal
relationships between input data, the mechanism of the
intelligent system and the result of its work. Such causal
connections are subject-specific. Explicit representation
of causality requires the development of appropriate
subject area models, or the construction by experts of a
scenario based on frames and rules. This approach is
quite time consuming because it requires the knowledge
of experts in the subject area.

The description of the order of actions in the
intellectual system on the basis of temporal rules
implicitly reflects the causal links between the input
information and the result. This description of time-
ordered actions is unified, using the same models of
knowledge representation for different subject areas.
Together with the user's contextual knowledge, such
ordering reveals an explanation of the algorithm of the
intelligent system.

Therefore, the explanation in the form of an ordered
set of temporal dependences should be considered as a
simplified representation of the causal connections
between the actions of the intellectual system. This
explanation makes it possible to summarize the reasons
and conditions for obtaining both the final and
intermediate result of the intelligent system.

The explanation based on temporal knowledge has
the following key aspects that are essential for the
organization of the chatbot in the mode of dialogue,
similar to the dialogue with the operator (Fig. 1):

— interpretation of the reasons for the decision
made by the intelligent system;

— detailing of key patterns, steps and rules used by
the algorithm of the intelligent system;

— disclosure of the model of the intelligent system
(for example, the model of response formation).

The explanation in the first aspect sets a
"superficial" causal link between the user's request and
the response or solution of the intelligent system. In this
aspect, the deep mechanisms of such a system are not
disclosed. Instead, generalized links are formed, which
should promptly satisfy the user's request. Generalized
temporal connections regulate the actions of the main
subsystems of the intelligent system or key objects in
the subject area.

The explanation in the second aspect reveals the
key schemes of decision-making and the formation of
responses to consumer demand. Such key sequences of
actions must be performed in all processes of forming
the result of the intelligent system and therefore they
play the role of temporal constraints. Disclosure of the
patterns on which the information system operates
should increase the confidence of the qualified user.
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Aspect of causality: temporal rules for pairs of
patterns

4 Patterns as

sequence of rules

Aspect of patterns: repeated sequences of temporal
rules

Rules-constraints

Aspect of the subject area model: an inference on
temporal rules

Fig. 1. Hierarchy of aspects
of explanations on temporal rules

The explanation in the third aspect is intended to
substantiate the correctness of important answers for
critical users who want to get a detailed explanation of
the result proposed by the intelligent system. Therefore,
this explanation is based on the use of the model of the
subject area as a whole, or models of individual objects
in the subject area.

A dynamic model of explanation

The proposed approach to the formation of chatbot
answers according to the given three-aspect presentation
of explanations is based on the use of probabilistic
inference on temporal rules.

The following rules set the order in time for a pair
of states of the intelligent system, or a pair of facts
about its functioning:

where f;, f; — the facts that reflect the decisions made

by the intelligent system or characterize the state of the

intelligent system; #;, /; — moments of time when the

facts f;, f; become true.

Each of the facts f; captures the state of the

intelligent system or the action that was performed
during its operation.

According to (1), the temporal rule not only
establishes a connection between the facts of the process
of functioning of the intellectual system, but also sets
their order in time. The facts reflect the actions that
were performed in the intelligent system.

A complete description of the sequence of actions
for the formation of recommendations reflects an aspect
of the model of the recommendation system. This
sequence is a time-ordered sequence of facts, as well as
the rules that link these facts:

O={(fisrs fiseos Lo f1 )i - 2)

The sequence of facts in expression (2) reflects the
decision-making process in the intelligent system. The

rule organizes a couple of facts and therefore shows that
after the fact f; must be (or should be with some

probability) a true fact f IE

If the second fact is necessarily true after the first,
then such a rule is considered a constraint. The
following rules use the temporal quantifier A:

C={dr;:(v0)3n ;). 3)

where Ar; ; — the restriction rule.

That is, the ordering in time for pairs of actions of
the intelligent system, given by constraints, is always
fulfilled.

The probability of the truth of the fact f; after the

truth of the fact f; is determined on the basis of the

weight of the rule: the greater the weight, the greater the
probability of realization of the temporal rule.

The pattern is represented by a conjunction of
constraint rules:

I
D = _/\] Arl-’j |(Vi)§|rl-’j. @)
i=
According to the definition of pattern (4), the latter
consists of temporal rules that specify the temporal
order for all facts in the sequence:

D; =<f1,...,fn,...,...,fN :vfnarn,j tJ >I’l>. )

Thus, each transition from one fact to another is
explained by the corresponding temporal rule. That is,
the pattern defines a continuous process on a subset of
facts about the state of the subject area.

This formalization of the pattern makes it possible
to present as one fact in terms of causality.

The fact of the truth of a pattern is given through
the conjunction of temporal constraints, which make up
this pattern:

I,

true,if Ar;j A AAF A N AT s
pi = (6)

false,otherwise,

ae Ar; ,, — TeMIopajbHi OOMEKEeHHs.

Thus, the "superficial" explanation in terms of
causality is revealed through a set of constraint rules in
terms of patterns. In turn, the constraint pattern is
supplemented by probabilistic rules in terms of the
subject area model.

Such rules reflect differences in the decision-
making process in different subject area conditions or
for different sets of input data.

The temporal rule in the aspect of causality
organizes in time a pair of patterns and has the form:

Sim Pl = DPm- (7N

Thus, in the aspect of causality, each fact reflects
the result of the mandatory sequence of actions in the
process of forming the decision of the intelligent
system. Such facts, built on the basis of patterns, reflect
the results of the subsystems of the intelligent system.
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Temporal rules in all three aspects form a dynamic
model of explanations:

K ={0,P,S}, (8)

where P ={p,;} —aset of temporal patterns; S = {sl-’m} —~

a set of temporal rules in the aspect of causality.

The transition between aspects is performed using
constraints or artifacts.

The relationship between the aspects is as follows.
First, each pattern uses constraints from the subject area
model aspect.

Therefore, when constructing patterns, the
condition must be met:
Vp; € P34r; ; €C. 9)

Secondly, each fact in the aspect of causality is
formed on the basis of patterns. Therefore, when
constructing rules in this aspect, the condition of
relevance of patterns should be checked:

Vs; ;€8 3p; eP. (10)
Consider examples of facts and rules for
explanation in recommendation systems in terms of
causality.
Thus, when performing collaborative filtering in

recommendation systems, the fact of filtering
completion may look like "Recommended for user
similarity".

In that case, if the recommendation system uses a
hybrid method of forming a recommended list of goods
or services, the temporal rule may look like this:

" Recommendation " Recommendation

n,p - of items = for similar properties . (11)
on similar users" of items"

The first and second facts of rule (11) are ordered
in time. Therefore, this explanation reflects a simplified
causal relationship of the form: "When constructing the

recommended list of goods and services, the
recommendation system first selected items for
similarity of wusers, and then clarified the

recommendation for similar characteristics of goods."
Each of the facts of this rule combines a number of
patterns of functioning of the recommendation system.
For example, the truth of the first fact indicates the
completion of the matrix factorization algorithm, which
detects latent factors that characterize the similarity of
users. Therefore, this rule reflects the aspect of causality
in accordance with the presented in Fig. 1 scheme.
Detailing both facts in the form of a typical
sequence of temporal rules describing collaborative and
content filtering forms an aspect of the key patterns of
explanation. In describing this aspect, the user receives
an interpretation of collaborative filtering in the form

of a typical sequence of actions to break the matrix of
input data and identify latent factors that reflect the
interests of users.

The human-computer interface that uses the
proposed model has the following features.

Based on known user requests, a temporal
database of explanations is formed. As facts in the
aspect of the model of the subject area are the words
from the query, as well as keywords that characterize
the process of functioning of the intelligent system. The
rules reflect the sequence of word pairs in the query as
well as in the explanation.

The pattern aspect reflects the required sequences
of actions to obtain the result. Such sequences are
represented by chains of phrases.

In the aspect of causality, temporal rules set
permissible (i.e. known from experience) sequences of
pairs of phrases that generally describe the sequence of
actions.

Replenishment of temporal knowledge is
performed on the basis of comparison of known
requests and available information about the work of the
intelligent system.

Conclusions

A temporal approach to constructing explanations
for the operation of an intelligent system is proposed.
According to this approach, explanation is a process that
has a procedural description and can be considered with
varying degrees of detail over time. The use of temporal
dependencies with maximum detail makes it possible to
form an explanation in accordance with the process of
functioning of the intelligent system.

The degree of detail of the explanations depends
on the aspect in which the process of functioning of the
intelligent system is considered. The explanation in the
aspect of the subject area model contains detailed basic
and alternative sequences of actions performed by the
intelligent system. The explanation in terms of temporal
patterns makes it possible to interpret the limitations
used by the intelligent system. The explanation in the
aspect of causality provides an implicit reflection of the
key causal relationships according to their
implementation over time, which allows to obtain a
simplified interpretation of the results of the intelligent
system.

A dynamic model of explanation presentation for
human-computer interface based on temporal
knowledge is proposed. The model takes into account
aspects of the description of the subject area, patterns of
mandatory sequences of actions, as well as the aspect of
generalized causal relationships.

The model makes it possible to display the
dynamics of the process of functioning of the intelligent
system with the required level of detail, as well as to
change the level of detail of the answers depending on
the clarifying user requests.
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JuHaMiyHa MoJesIb IPEACTABJICHHS NOSICHEHb ISl JIIOAMHO-MAIIMHHOIO iHTepdeiicy
C. @. Yanuii, B. O. Jlemunucekui, 1. O. JlemuHcbka

Anotanisi. IIlpexMeToM BHUBYCHHS B CTaTTi € HPOLECH aBTOMATU30BaHOI MOOYZOBM IOSCHEHb MION0 POOOTH
IHTEJIEeKTya bHOI CUCTEMH JUIsl BUKOPUCTaHHS Yy JIIOJUHO-MAIIMHHOMY iHTepdeiici. MeTolo € po3poOka auHaMi4HOI Mol
MOSICHEHHS ISl JIIOJMHO-MAIIMHHOTO iHTepdelicy 3 BUKOPHCTaHHAM TEMIOPAJIbHUX 3HAHb II0OJO IpoLecy
(GyHKIIOHYBaHHS 1HTEJIEKTYalIbHOI cUCTeMHU. TeMIopalibHi 3HaHHs Jal0Th MOXKJIMBICTh 331aTH MOXJIUBI TIOCIITOBHOCTI Iii
3 IPUHHATTA PILICHHS B IHTEJIEKTyaJ bHIH CHCTEMI Ha OCHOBI BiZIOMOi TEMIIOPAJIbHOI YIOPSAAKOBAHOCTI MUl ap TaKUX HiM.
3aBganHs: po3poOKa miaxony A0 MoOyH0BH MOSICHEHB 100 POOOTH IHTEIEKTYaJIbHOI CHCTEMH Ha OCHOBI BUKOPUCTaHHS
TEMIIOPAJIbHUMX 3HaHb; pO3pOOKAa TPHOXACHEKTHOI MOJEJIi IOACHEHb 3 BHUKOPHUCTAHHAM TEMIIOPAJbHUX 3HaHb.
BukopucroByBaHUMM MiIXOJAMH €: IiIX0AU [0 NOOYJOBU MPEACTaBICHHSA 3HaHb HA OCHOBI TEMIIOPAJIbHUX 3aIEKHOCTEH,
MiIXOAW /10 NOOYZOBH BiAmOBiZeil 4aTr0oTa 3 BUKOPUCTAHHSM IIPaBWI, a TaKOX 13 IX aBTOMAaTHYHOIO TeHeparie€lo.
OTpuMaHi HacTyNHI pe3yJbTaTH. BUKOHAHO CTPYKTYpH3allil0 aCHEKTiB IOACHEHHS 3 ypaxXyBaHHSIM MOXIHMBOCTEH ix
OIUCY 3a JIONIOMOTOI0 TEMIOPAIBHUX 3HaHb; 3aIIPOIIOHOBAHO TEMIIOPAIbHUM MiAXiA 10 NOOYNI0BU NOACHEHHS; pO3pO0ICHO
JMHAMI4HY MOJENb ITOSCHEHHS, L0 BUKOPUCTOBYE TEMIIOpalibHiI IpaBwia. BucHoBkm. HaykoBa HOBHM3HAa OTpHUMAaHHUX
pe3ynbTaTiB HONATa€ B HACTYIIHOMY. 3alpONOHOBAHO TEMIIOPAJbHMUH MHiAXiA 10 NOOYIOBM IMOACHEHb LIOAO POOOTH
iHTeneKTyanbHOi cucreMu. IlinXin ommcye IMOSCHEHHS SK HpOLEC, L0 CKIAJAEThCA 13 TEMIIOPAJIbHO YIOPSAKOBAHOI
nocitifoBHOCTI (akTiB. ITopsanok y yaci st nap ¢axriB 3aa€ThCs TEMIOPAIbHUMH IpaBuiIaMu. Taki mpaBuiIa MOXYTb
BH3HAYaTH IPOIEC MOSICHEHHS i3 Pi3HUM CTYyIIEHeM JeTajizalii y 4aci, B 3aJ€)KHOCTI BijJ 3alIUTY Ha MOsSCHEHHA. JleTanbHi
MOSICHEHHSI BiTOOPaXaroTh MOAEH IPeIMETHOI 00J1acTi 1 MICTATH y co01 0a30Bi Ta aNbTEPHATHUBHI MOCIIZOBHOCTI Aii, IO
BUKOHY€ IHTeJIeKTyallbHa cucTeMa. IlosicHeHHA 06a30BMX NIATEpHIB PoOOTH IHTENEKTYaJIbHOI CHCTEMH Ja€ MOMJIHUBICTh
IHTEepNpeTyBaTH OOMEXEHHs, SKi BIUIMBAIOTh Ha OTpUMaHe pimeHHsA. [TosicHeHHA poOoTu cucTeMHu B LioMy 3abe3nedye
HEsIBHE BiJOOpDaXKCHHS KIIOYOBMX IPHYMHHO-HACHIJKOBHX 3aJ€KHOCTEH, M0 JO03BOJNsSE€ OTPUMATH CIPOLICHY
IHTepIpeTalio pe3ynbTaTiB pOOOTH iHTENEKTYaJbHOI CUCTEMH. 3alpOIIOHOBAHO JUHAMI4YHY MOJEIb ONHCY MOSCHEHb Ha
OCHOBI TEMIOpaJbHUX 3HaHb JUI BUKOPUCTaHHs Y JIIOJUHO-MAIIMHHOMY iHTepdeiici. Moxens BpaxoBye omuc i y
peaMeTHOI o0nacTi, maTepHu UMX JAil, a TAKOX y3arajlbHEHI IPUYMHHO-HACIIAKOBUX 3B'I3KH MIXK TaKUMH IaTCpHAMHU.
Mopenb 3a0e3neuye MOXIHMBICTB IpEJCTaBIEHHS AMHAMIKU Hpouecy (YHKIIOHYBaHHsS iHTEIEKTyalbHOI CHCTEMH i3
HeoOX1JHUM CTyIIEHEM JAeTali3allii, a TAKoXX 3MiHYy piBHS JeTaii3allil A1 YTOYHEeHHs MOSCHEHH 3a 3alIUTOM KOpUCTyBaya.
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AHHoTtanusi. IIpenMeroMm wu3y4eHHs B CTaTbhe SIBJISIFOTCA IIPOLIECCHl aBTOMATU3UPOBAHHOIO IOCTPOEHHUS
00BSICHEHHI OTHOCHTEIHHO ()YHKIMOHWPOBAHUS HHTEIUICKTYaJIbHOW CUCTEMBI JJIsl HCIOIB30BAHUS B YEIOBEKO-MalIMHHOM
unrepdeiice. Ileaplo sBisercd pa3paboTKa IUHAMMYECKOW MOJENHM OOBSICHEHHS JUIs 4YeJIOBEKO-MALIMHHOIO C
HCIOIB30BAHHEM TEMIOPAJIBHBIX 3HAHUH O mpouecce (GyHKINOHUPOBAHUS WHTEIUIEKTYaIIBHOW CHCTEMBbI. TeMIopalibHbIe
3HaHUSA JalT BO3MOXHOCTh 3a/JaTh BO3MOXHbBIE IIOCIEJOBATEIbHOCTH JEHCTBUH IO MPUHATUIO pELICHUS B
HMHTEJUIEKTYaJlbHOW CHCTEME Ha OCHOBE M3BECTHOH TEeMIIOpPaJbHOM YNOPSIAOYEHHOCTH Ul Iap Takux JAedcTBUi. 3amaum:
pa3paboTka moAXoJa K MOCTPOSHHIO OOBSICHEHWH OTHOCHTENIHHO pPabOThl WHTEIUIEKTYaJIbHOW CHCTEMBI Ha OCHOBE
WCIONB30BAHHUS TEMIOPaJbHUHUX 3HAHMH; pa3pabdoTka TpeXaclneKTHOW Mojenu OOBSCHEHHH C HCIONb30BAHUEM
TEeMIOPaJIbHbIX 3HAHUN. Vcrosb3yeMbIMU MOAXOAAMH SIBJISIOTCS: MOAXOABI K IIOCTPOCHHUIO IPEICTABJICHUS 3HAHUN Ha
OCHOBE TEMIIOPAJIbHBIX 3aBHCHMOCTEH, ITOAXO0/bI K MOCTPOSHUIO OTBETOB 4aTOOTa C MCIIOJIB30BAHUEM IIPABUII, a TaKXKe C
UX aBTOMaTH4yecKoil reHepauueid. IlomydeHnsl cienyroomue pe3yJabTaTbl. BbINonHEHa CTPYKTypHu3alus AacIeKTOB
OOBSICHEHHS C Y4€TOM BO3MOXKHOCTEH WX ONHUCAHMS C IIOMOIIBI0 TEMIIOPAIBHBIX 3HAHWU; NPEITIONKEH TEeMITOpPAIbHBIH
MOJXO0A K TIOCTPOCHHIO OOBSCHEHUs; pa3paboTaHa IWHAMHYECKas MOJENb OOBSCHEHHS, KOTOpas HCIHONb3yeT
TeMmnopajbHble nIpaBuwia. BeiBoabl. HayuHast HOBU3HA [IOJyYEHHBIX pe3ysbTaTOB 3akKiodaeTcs B ciaenyroueM. [Ipennoxen
TEMITOPAIBHBIA TMOAXOJ K IOCTPOCHHUIO OOBSICHEHUIH OTHOCHTEIHHO (YHKIHMOHHPOBAHMS HWHTEIUICKTYaJIbHOW CHCTEMBI.
[Mogxon onnceiBaeT 00BsCHEHHE KaK MIPOLECC, COCTOSIINH U3 TEMIIOPAIBHO YITOPSA0YEHHOH 1OCIe0BATENBHOCTH (PAKTOB.
[Mopsnok Bo BpeMeHH aisi map (akToB 3aJaeTcs TEMIIOPAILHBIMHU IpaBWiIaM. Takue IpaBHia MOTYT ONpPEAEISTH MpoIece
OOBSICHEHHSI C pa3HOM CTENEHBIO JeTalu3allii BO BPEMEHH, B 3aBHCHMOCTH OT 3ampoca Ha oObscHeHus. [lonpoOHble
O0OBSICHEHHST OTPaXKAIOT MOJIETIb IIPeIMETHON 00JIACTH M BKIIOUAIOT B ce0s1 6a30BbIe M ajlbTepPHATHBHBIE MOCIIEI0BATEILHOCTH
JIEHCTBHIH, KOTOpBIE BBHIIONHAET WHTEIUICKTYyallbHast cucreMa. Pa3bsicHeHHne 0a30BBIX MATTEPHOB Pa0OTH MHTEIUIEKTYalIbHOM
CUCTEMBI J1a€T BO3MOXHOCTb MHTEPIPETUPOBATH OFPAHUYCHHUS, KOTOpHIE BJIMAIOT HA IOJIY4YEHHOE pelieHue. PazbsicHeHue
paboTBl cHCTEMBI B IIeIOM OOecriedyrBaeT HESBHOE OTOOpakeHHE KIIOYEBBIX IPHYMHHO-CIEJACTBEHHBIX 3aBUCHMOCTEH,
MO3BOJISICT TIOJNYYUTh YIPOIICHHYIO HHTEPHPETAlNIO PE3yabTaToB palboThl HMHTEUIEKTYaNbHOH cucTeMbl. [IpemnoxkeHa
IMHAMUYecKass MOJIENIb OIUCAHUsl OOBSCHEHWH Ha OCHOBE TEMIIOPAJIBHBIX 3HAHUHM JUIS WCIONB30BAHUS B YEJOBEKO-
MAaIIHHOM HHTepedelice. Moaenb y4uThIBaeT ONKCAHWE NEHCTBUI B IpeIMETHOW O0NacTH, MaTTEepHBI 3TUX AEHCTBHIL, a
TaKke 000OIIEeHHbIE NPUYNHHO-CIICACTBEHHBIX CBS3M MEXAY TaKMMH NaTTepHaMu. Mozenb obecriedrnBaeT BO3MOXKHOCTH
MIPeACTaBICHNsT IWHAMHUKU Tponecca (yHKIMOHHPOBAHHUS WHTEIUICKTYaJbHOH CHCTEMBI C HEOOXOAMMOH CTENeHBIo
JIeTaIn3aliy, a TAKkKe M3MEHEHNE YPOBHS ACTAU3alNH U1 YTOYHEHUS OOBSICHEHUS 110 3aIIPOCy MOIb30BaTeNIs.
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