


l a t i o n s which can ba aatabllahad between 
elements of t h i s s i t u a t i o n i s , aa a r u l e , 
p o t e n t i a l I Y very great. Tha preaance of 
the r e g u l a t o r , which d l r e o t e a cognitive 
process in some or other way, is characte­
r i s t i c of human i n t e l l e c t u a l a c t i v i t y . T 
This r e g u l a t o r la a goal of a c t i v i t y 
which l a coded i n terms o f r e l a t i o n s bet-
wean s i t u a t i o n elements. I n r e a t i g a t i o n a 
i n t o tha psychology o f t h i n k i n g t e s t i f y 
to tha f a c t t h a t goal transformation at 
tha d i f f e r e n t atages of statement and eo­
l a t i o n o f a problem i s c h a r a c t e r i s t i c o f 
man's i n t e l l e c t u a l a c t i v i t y . This dyna-
mics of goal may ba observed on tha examp 
les o f w a l l know chess problems. Tha i n i ­
t i a l s i t u a t i o n l a given I n theae problama 
aa a aat of separate elements a i t u a t e d on 
tha chess board f l l e d a . Simultaneoualy 
w i t h such a s i t u a t i o n , tha i n i t i a l goal 
is f i x e d , f o r instance, to make tha mate 
to tha blacks in three moves. In such a 
form u l a t i o n of the goal, I n s t r u c t i o n s 
about tha concrete actions are not given t 
tha subject i s only informed about r e l a ­
t i o n s in which the cheaa f i g u r e a must be 
found i n the f i n a l s i t u a t i o n . I n the 
courae of s o l u t i o n , t h i s i n i t i a l goal 
r e l a t i o n undergoes changes; in t h i s case 
the counter-proceea la t a k i n g place: due 
to the conatraction of a l t u a t l o n a l con­
cepts, the i n i t i a l goal l a transformed 
i n t o the ooncrete system of r e l a t i o n e 
which are e s s e n t i a l f o r tha given s i t u a ­
t i o n . Aa a r e s u l t of the s i t u a t i o n model-
Slin* process, the ooncrete s i t u a t i o n a l 

al appeara. f o r example, not to give 
m p o a a l b i l i t v to the k i n g of an adver-

eary of r e t r e a t i n g on c e r t a i n f i e l d a of 
the ehesa board. I t i s t h i s a l t u a t l o n a l 
goal t h a t gives b i r t h to a means o f its 
achieving - a c e r t a i n sequence of opera-
tions whioh must lead to the f i n a l s i t u a ­
t i o n corresponding t o tha s e t i n i t i a l 
goal. When t h i s f i n a l s i t u a t l o n is achie­
ved, the problem i s solved. I f tha s e -
quenoe of operations does not lead to the 
neceaaary r e s u l t , a new a l t u a t l o n a l goal 
is constructed and a new sequence of ope-
r a t i o n a corresponding to t h i s goal is 
formed. 

Thus, whan dealing w i t h tha goal 
formation process i n hman a c t i v i t y , one 
should bear in mind r e g u l a r i t i e s of ap­
pearance o f two goals : i n i t i a l and a l t u ­
a t l o n a l . The r e g u l a r i t i e s of s i t u a t i o n a l 
goal formation can be traoed on the baais 
of materials of the psychology of t h i n k ­
i n g . I t i s much more complicated t o as­
c e r t a i n how the human being c a r r i e s out 
an independent formation of an i n i t i a l 
goal. The r e g u l a r i t i e s of emerging of 
t h i s goal on tha baais of independent ac­
t i v i t y are not yet revealed, since tha 
most spread model in the psychology of 
t h i n k i n g la the experiment in which ex­
t e r n a l goal formation takes place - the 
i n i t i a l goal i s put before the subject 
from the outside. In t h i s connection, 
both f o r the psychology of t h i n k i n g and 
f o r cybernetics i n t e l l e c t u a l processes 
which lead tha human being to an indepen­

dent statement of the problem, or, in 
other words, to an independent formation 
o f the i n i t i a l goal are o f special i n t e ­
r e s t . I t i s tha presence o f these proces­
ses t h a t permit one speak about i n t e l l e c ­
t u a l a c t i v i t y proper. 

Analysis shows th a t i n i t i a l goal 
formation under the influence of needs 
and mo t i r e s occupies a great place in 
human a c t i v i t y . I n t h i s case the i n i t i a l 
goal appears as a r e a u l t of combination 
of motivation engendered by need ( f o r 
instance, s t r i v e f o r the s a t i s f a c t i o n o f 
hunger or t h i r s t ) and man's past e x p e r i ­
ence. 

Another v a r i e t y of goal formation 
f i n d s i t s expression in the e f f e c t of an 
independent statement of the problem. In 
t h i s process there i s a l i n k which i s i n 
a c e r t a i n sense opposed to the d i r e c t 
formation o f a l t u a t l o n a l goal i n problem 
solving. I f the s i t u a t i o n a l goal turns 
out to ba a o o n c r e t i x a t i o n of the i n i t i a l 
goal, then the independently s t a t e d prob­
lem appeara aa a t r a n s i t i o n from the l e ­
v e l o f i n i t i a l goal suggested from the 
outside to higher and mora abatraot l a -
vela. ONLY a f t e r such a upwards, 
tha i n t e l l e c t u a l process paaaaa on to 
the usual formation of a a l t u a t l o n a l 
goal. 

Inventor's a c t i v i t y may serve aa a 
t y p i c a l example of how e x t e r n a l goal 
formation passes on to an independent 
atatament of tha problem. In t h i s case 
the i n i t i a l goal is o f t e n suggested to 
the i n v e n t o r by a customer from the out-
aide in the form, f o r example. of a tesk 
to automatze a c e r t a i n indue t r i a l ope­
r a t i o n . On the basis of an analysis of 
working processes in the d i f f e r e n t bran­
ches of I n d u s t r y , the inventor refuses 
the goal suggested from the outside and 
propoaee h i s own version of the a t a t a ­
ment and the s o l u t i o n of the problem, as 
a r e s u l t of which not a separata l i n k of 
the i n d u s t r i a l system, but the system aa 
a whole la optimised. 

The independent atatament of the 
problem d i f f e r s from the usual formation 
of the s i t u a t i o n a l goal b y the t r a n s i t i ­
on to a more abstract l e v e l of conside­
r a t i o n , which bears the t i t l e o f genera­
l i s a t i o n i n psychology, That l a why the 
prooees of independent atatament of a 
problem, which l a c h a r a c t e r i s t i c o f h i g h ­
er forma of i n t e l l e c t u a l a c t i v i t y , may 
be characterised aa a g e n e r a l i s i n g goal 
formation. This la already an i n t e r n a l 
goal formation. I t i s u s u a l l y cannected 
w i t h human work i n several obieot f i e l d s 
and i s a r e a u l t o f t r a n s f e r o f r e l a t i o n e 
from one o b j e c t f i e l d to another. 

Of oourae both forms of emergence 
of the i n t e r n a l goal i n human a c t i v i t y 
(motivated and g e n e r a l i z i n g goal forma­
t i o n s ) appear aa a u n i t y , because there, 
i a a u n i t y o r r e g u l a t i o n o r m o t i v a t i o n a l 
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- p e r a o n a l l a t i c and i n t e l l e c t u a l process-
aa proper, The mechani of goal forma­
t i o n aa a f u n c t i o n of s e l f - r e g u l a t i o n of 
mental a c t i v i t y makes tba human bains as 
an autonomous system possessing own a c t i ­
v i t y . Tba problem of goal formation is 
ona of tba c e n t r a l problems in tba cyber-
n a t i o theory. Tba s o l u t i o n of t b i a prob­
lem determines i n many raapecta tba l e r e l 
o f p r a c t i o a l p o s s i b i l i t i e s o f automatic 
c o n t r o l BJBtime. Leading w i t h tba funda­
mental works of A.Rosenblut and N.Winer 
the cybernetic analysis of goal formation 
i s , however, c a r r i e d out w i t h i n t h e f r a ­
meworks of t h e o r e t i c a l bases of behavio­
r a l psychology. When working out r a r l o u s 
versions of programs, goal is considered 
as a c e r t a i n f i n a l s i t e o f a mama having 
a d e f i n i t e s t r u c t u r e , i a t o tba i n t e l l e c ­
t u a l a c t i v i t y involved i n achieving tba 
goal, i t i a understood a a a movement i n 
this maze. 

The summarising book of P.Akoff and 
F.Rmmery devoted to the analysis o f sys­
tems possessing purposefulness, y i e l d no­
t h i n g new i n p r i n c i p l e i n psychology and 
cybernetics about goal formation, in com­
p l e t e correspondence w i t h tba p r i n c i p l e s 
of behavioral psychology, the purposeful 
system ia considered in t h i s work aa a 
mechanical system possessing of c e r t a i n 
s t r u c t u r a l and f u n c t i o n a l p o s s i b i l i t i e s . 
The e x t e r n a l dynamic c h a r a c t e r i s t i c s of 
this system connected w i t h the choice of 
a behavioral p a t t e r n leading to a c e r t a i n 
r e s u l t are e s s e n t i a l . At this approach, 
the a b i l i t y c h a r a c t e r i s t i c of man to bu­
i l d i n t e r n a l conceptual models o f eurrout-
ding world ia not considered at a l l . A s a 
r e s u l t , i t turns out t o b e t h a t goal, f o r ­
mation analysed in cybernetics is an ex­
t e r n a l goal formation, ia a movement in 
the apace of goals which is set beforeh-
hand and forms a ready maze. 

Some psychological r e g u l a r i t i e s o f 
goal formation revealed i n the analysia 
of human mental a c t i v i t y may be used i n 
working out of the theories of cybernetic 
systems possessing properties of a c t i v i t y 
and autonomy, f o r instance, the modelling 
of i n t e r n a l goal formation ( c h a r a c t e r i s ­
t i c o f human being) i n cybernetics pre­
supposes a use of semantic language per­
m i t t i n g a meaningful d e c r i p t i o n w i t h i n a 
cybernetic system of the medium in which 
the behaviour of a cybernetic system must 
be formed. 

Let us dwell upon the c h a r a c t e r i s t i c 
o f t h i s language more i n d e t a i l . The ba­
s i s of semantic language is a semiotic 
engendering system i m n i t a t i n g processes 
of formation, generalisations and trans­
formations ( t r a n s p o s i t i o n s ) o f r e l a t i o n s . 
The o p e r a t i o n a l p a r t of tba system appear 
f o r m a l l y as three sets: (X,R,G), where X 
is a set of baaic concepts; R is a set 
of the basic binary r e l a t i o n s between 
concepts; G la a set of the r u l e s of f o r ­
mation of d e r i v a t i v e concepts when goals 

emerge. Tba concepts of n a t u r a l language 
such as words, expressions, sentences, 
etc., characterising the moat general pe­
c u l i a r i t i e s o f f u n c t i o n i n g o f objects 
which are e s s e n t i a l f o r goal appearance 
play a r o l e of baaic concepts, f o r i n s ­
tance, in tba problem of aea p o r t c o n t r o l 
such concepts are "moorage", "storehouse" 
"highway", "roadstead", "cabotage harbo­
ur", etc. The vocabulary of baaic con­
cepts f o r a large sea p o r t contains abo­
ut 1000 concepts of the i n d i c a t e d kind. 
The vocabulary of concepts depends on 
required completeness and p r e d a i o n of 
the d e s c r i p t i o n of a c o n t r o l l e d object. 
For Instance, c o n t r o l over a separate 
vesael is connected w i t h the necessity 
of having a d e t a i l e d d e s c r i p t i o n of con­
cepts characterising the s t r u c t u r e of a 
r easel. Such a deecription becomes un­
necessary in case of c o n t r o l over seve­
r a l vessels. Here i t l a the concepts r e ­
l a t e d to maintenance-technical characte­
r i s t i c s of vessels t h a t p l a y an impor­
t a n t r o l e , i . e . the c h a r a c t e r i s t i c s which 
determine transport p o s s i b i l i t i e s of a 
r e e s e l , the degree of flfcness to the per­
formance of loading-unloading works, etc. 
Since in each olass of c o n t r o l l e d sys­
tems ( f o r example, the class of sea porta) 
the problems solved are of the eame type, 
the vocabulary of basic concepts b u i l t 
f o r one system may be used w i t h i n s i g n i ­
f i c a n t changes f o r another system of 
t h i s class* 

The elements of the set R characte­
r i s e spatio-temporal and other r e l a t i o n s 
which are established between concepts in 
problem s o l v i n g , l o r instance, an "object 
I is a p a r t of an object I"; an "object 
X is an element of a claae Y"; and "ob­
j e c t X movee towards an object I"; an 
"object X ia s i t u a t e d over an object X 
without being contiguous w i t h i t " , etc. 
As distinguiahad from the basic concepts, 
the baaic r e l a t i o n s are of a more univer­
s a l character and p r a c t i c a l l y do not chem-
ge whan passing on from the s o l u t i o n of 
one problem to another. The r e s u l t s of 
analysis o f many concrete c o n t r o l prob­
lems in the d i f f e r e n t classes of complex 
systems ( t e c h n i c a l , socio-economic, b i o ­
l o g i c a l , etc.) showed a community of r e ­
l a t i o n s used in them. As a r e s u l t , a u n i ­
v e r s a l vocabulary of basic r e l a t i o n s con­
t a i n i n g about 200 elements was construc­
ted. The d e r i v a t i v e concepts are formed 
from the baaic concepts and basic r e l a ­
t i o n s in terms of thsee engendering gram­
mars: c o r r e l a t i o n a l , o a t e g o r i a l and 
transformational. This semantic language 
was used f o r describing the goal forma­
t i o n process whan c o n t r o l l i n g over i n ­
d u s t r i a l systems 

The set of microgoals of the problem 
to be solved ia enumerated in terms of 
c o r r e l a t i o n grammar. The idea of ezpres-
aing the sense of concept by the set of 
ether concepts which are in c e r t a i n r e ­
l a t i o n s to a c e r t a i n concept underlies 

919 




