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Abgtraot
Considered is the grobl- of goal forma-
tion modelling in human mental activity
&8 a baslis of the construction of auto-
matic systems posseasing on of
autonony and intellectusl activity. The

characteristio of the psychology of goal
formation is given. The neces of use
of semantio os for nod.ll!.ns of

independent goal formation is substantisd
ted. The structure of semasntic

based on the principles of situati
control is describe

Modern formal-logical metasysteas,
11 they are oconsidered as means of modsl-

humen thaking, reveal a very essen-
tiel shortcoming: they 40 not permit a
description of such an important -
ent of mental astivity as a goal formati-
on, The most intensive creative work of

the makers of p"if-. desi for thin-
Xing mode s only it is brought an-
ut on the dbaslis of exiasting metasystems,

do not lead to construction of programs

reconstituting an independent goal forma-
tion process. As & result, the automated
systems proved to be, in ssasemce, doomed
to passivity: they ocan work only by ins-

truotions or perfora reactions stimu-
1 mown beforehand.

The oareation of active c etic
systoms, i.e. those whiokh co be able
to form endsntly a goal, presupposes
a development of langusge of t WO~

delling to a greater extent
than formal me to goal forma-
tion process regularities in intellectual
human sotivity. One of the difficultlies
of creation of such a is the ab~
sence én modern atmt&%:uu of
means of description of me asns of hu~
Bman cognitive sctivity which underlie

blem s0l models construstion. Lead

with C 's investigations, the
works in the field of structural -
ti0s were directed towards the st of

natural Tunoctioning mec sns

and the construotion of its formal modela
Problem sol language turned out to be
out of the field of vision of these workm

Investigations into thinking model-
ling, the results of which formed the ba-~
sia of the present work, have begun in
the middle of 6o~thies within the frame-
works of the methodology of operative
th:l.n.l:l.nf in tig systems and the situatio-
nal oontrol based on this methodolo
whish found at seat practical spplice-

tion in automation of control provcesses,
robot construction, pedagoglics, ete.(1)

One of the esseatial prerequisities

9z

for the development of situational cont-
rol was the psychologicel investigation
into mol operative problems oar-
ing at complex obJlects control (3‘.’ The
essential characteristic of o~
tive problems is that their oonzj. ons
are usually presented to man as a set of
separate dynsmic elements cspable of mo-
'uiim a discrete static space (prodblems
of atcher's rnilnz transport ocont-
88, - geme "15" problems, etc.).

roblams
of

rol,
The solving of these and other
maYy be charactexized as interac
two ts - the environment, 1.e.
the situation, and the process of model-

of this aituation which ia brought
adbout in the head of man solving the
problem. By solvimg the probdlem, the sub-
Jeot models, reconstitutes in his inter-
nal Mom%iml plan 0 elsmants
and that static system (the tracks of a
railwmay station, the fields of ohess-
=board etc,) om which these eloments are
situated. Peychological investigations
wg:at that such a reccnsti on of
situation in the internal plan ocoura at
the level which is essentizlly more abe-
tract than inforsatiomn process. At infor--
national mode the subject abstracts
himself from purely visusl propexrties of
objects, for examp when solvimg a
chess problem, the biahop
st on ths board makes adsolutely no

erence to him. Eaech of the ]
elemants of situation is allotted first
of #ll in informational ect with the
ability to move in the static aystem,
Such am ability proves from the vu-z‘:gt-
set to be rather an abstraoct concep
charsacteristic. The model of scme or
other elemsnt of a situation in man's
head embraces ths multiplialty of charac-
teriatics of this element whick can be
characterized as its conceptual span,In
i:vbln solving the models of elements

teract with each other, in other words,

conceptual spans, for example, of two
eloments interach, so that one element
becomes a prodica{:o of another. The in-
texraction of such kind between the mo-~
dels of situation elements in prodlea
s0lving can be charecterised as a rela-
tion between these models.

The problem solving process ocan be
zruentod as & proceas of the construc-
ion of conceptual models of situation

elements (situational concepts) and of
the formation of systems of relationa
between them. This nct:lvit-i is, however,
a controlled component of the prodlsa
solving proceaa. The numbar of sharacte-
riatics which may be revealed in scme or
other situations, and the number of re-
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this grasmar. For instance, the conocept
"cargo hatch™ 18 in the simplest case

defined as a set of concets: "quadrangu-
lar deck cqgenins" and a "device for her-
metic shut: n which are in relations
to the dete cencept, respective-

t an "object X is an element of a class
and an "object I has in its composi-
tion an object Y. Formally the goals are
wmritten dowm in terms of syYntagmatic cha-~
ins representing an expression of the

follo kind:

(G T T A .o A(Xg HIPAAGE, T

where 1,Jj,u are the orders of derdvation
of conc %a. arrows —» , o indicate the
orientation of relations. Owing to the
fact the real relations between obJjects
of the tmbl- to be solved are leo~
ted in the structure of goal being as its
sense, the adeguacy is ensured of the
struc’:uro of goal the structure of ai-
tuation. The rules of output, in terms
of which the set of -.tm;otil 1s emume-
rated, are written down in ayntagmatio
chains in which the elements J "
lay a role of object variabd-“a! xt:’xn
8. The formation of relations between
basic concepts 1is brought about on the
basis of structural identificetion of
concepts and object varisbles. If there

1a & rule z.¥.x,, whare X, 1s & “passen-

ger ship®™, is a "free passenger ROOX-

sge™, r, me that an "obJject X moves

towards an object Y™, then one of the

possible goals, which may be formed with

he aid of this ru is: X, ¥.X., where
hiph 333

51 & "passenger s "BEusala is a
passsnger moorage", since

con-
cepts X.!, have structural entry into
the condept 11, xd. respectively.

The rules of goal formation are de-
termined in terms of the classes of con~-
cepts characterising problsm requirementa
The structure of oconcepts being a part
of rules of formation of goals in a sea
port control problem contains the infor-
mation about cargo, the technologloal
scheme of its processing, instructions
about the weys and methods of works, etc.
The number of rules of correlations gram-
mar for real big systems control probleas
(transport, computer, industrial, etc,)
reaches several hundreds. The formal ocom-—
parison of the structures of goals con-
structed in oorrelation grammsax permits
an ascertsirment of the charsster of lo-
gloal connections betwesn goals and a
construction of structural~equivalant
classes of goals. The construction of
classes of goals is brought about in
terms of categorial grammar, The ldsa of
combination in one claass of goals having
sixllar Lragments accurate to isomorphism
underlied this grammar, The characteris-
tic of the class ims the gensralized atrw-
ture (macrogoal) entering into the sttrw-
ture of each gosl of the class. The mac-
rogoals are forxmsd in computer memory as

920

& reault of progrems of generalisations
and dsciaions made on computer by man
knowing the control goal and the evalua-
tive functional corresponding to this
goal. 1']:0 enn:oration of seguences of
at set te T

‘ngnpgaitf.m %? relations :gl%h::o

intervals is carried out in terms of

transformation grammar. The rules of
out-snt represent substitutions of the
xin

xl"’ Xy where X, X; are goals.

The rule is considered as applied to the
goal 9 12 X has en into . The re-
alizatlon of the rule 1s breo about
by the substitution of for X.. The
process of transformati of sodls in »
real problem continues untill the next
goal hites the class fixed beforehamd or
the set interval of extrapolation is
exausted. The formed sequence of goals
plaz;oa role of problem solving. Whan
controlling over objects, such sequences
correspond to the of functiomhing
of obJjects at set time intervals. In the
process of realization of a plan on a
real objeot, the Alfference 1s fixed
between the real gituation and the aitu-
ation formed in the . IT this
difference sxceeds a » tude, thmm
the correction of the plan is made. Ana-
lysis shows that the use of semantio lan-
permits an adwuncement in cyberne-
i¢ goal formation modelling, 1i.e.
mita & reconstitution ef aome essantial
features of internal goal formation.

The realiszation of semaktic langua-
ge on a computer is brought about in
texms of a module aystem of mathamatiocal
provision. This system is used at present
for solving problems of control over
cﬂz.e: objects, the formation of data
b for cia:lon-naﬂns. the genersali-
red models of extermal world, imte
robots, etc. The accumulated experience
in msintenance of this system testifies
to its sufficient afficiency and univer-
sality. The variable part the system,
when passing on to a new class of prob-
lema, makes up 208 on the average.
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