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THE APPLIED DEVELOPMENTS DIRECTION  
“COGNITIVE MODELING IN THE NATURAL SCIENCES” (“NEN”)  

OF “SRI "SFA CMT" OF "RA(N)S" N. A. VENIAMINOV V.N.” (PART 3) 
T h e  d e v e l o p e d  “ T h e  a p p l i e d  d e v e l o p m e n t s  d i r e c t i o n 

" C o g n i t i v e  m o d e l i n g  i n  t h e  n a t u r a l  s c i e n c e s " ”  ( “ N E N ” ) 
t r e a t s  t o  t h e  a p p l i e d  d e v e l o p m e n t s  d i v i s i o n s 
of “The scientific-research institute "System and financial analysis based on 
cognitive modeling technology" of "RA(N)S" named after Veniaminov V.N.” 
(“SRI "SFA CMT" of "RA(N)S" n. a. Veniaminov V.N.” – SRI) as the first SRI 
in the structure of “SIO "Academy of cognitive natural sciences"” (“SIO "ACNS"”) 
and the add. component of the system of science and education of the modern country 
fo r  t he  c rea t ion ,  d i s t r i bu t ion  and  use  o f  t he  ma in  and  de r iva t iv e 
scientific results of the cognitive modeling technology (CMT) (www.vetrovan.(spb.)ru) 
[see the applied developments directions and scientific-researches laboratories of SRI]: 
1) it is executed by the principle of “administrative-economy submission”; 
2) w o r k s  i n  t h e  s e v e r a l  m a i n  d i r e c t i o n s ,  w h i c h  a l l o w  t o  p r o v i d e 
the development of the applied main and d erivative scientific results 
( m y  s e co nd  r epo r t  on  S R W f ro m  2 006 - 200 8( 9 )  y .  w as  su bm i t t e d 
t o  “ S P b S E T U  " L E T I " ”  a n d  “ T h e  G o v e r n m e n t  o f  R F ” 
for the translation, carrying out of int. action and receiving of “The Nobel prize”); 
3) i n c l u d e s  t h e  s e v e r a l  v a r i o u s  m a i n  d i v i s i o n s : 
V .  “ T h e  s c i e n t i f i c - r e s e a r c h e s  l a b o r a t o r y 
"Appl icat ions  of  the  models ,  methods  and technologies  of  geology 
o f  o i l  a n d  g a s  a n d  t h e  o i l  a n d  g a s  i n d u s t r y " ”  ( “ S N G ” ) 
[ t h e  a p p l i e d  d e v e l o p m e n t s  i n  t h e  a r e a 
“ A p p l i c a t i o n s  o f  g e o l o g y  o f  o i l  a n d  g a s ”  – 
u s a g e  o f  t h e o r y  o f  l i t h o l o g y ,  u s a g e  o f  t h e o r y  o f  t e c t o n i c s , 
usage of theory of geological-geo-physical researches of the deep structure of The Earth, 
u s a g e  o f  t h e o r y  o f  r e g i o n a l  g e o l o g y  o f  d e p o s i t s , 
u s ag e  o f  t he o ry  o f  p l an e t o lo gy ,  u s ag e  o f  t he o ry  o f  s t r a t i g ra ph y , 
usage of  theory  of  paleontology,  usage of  theory  of geo -chemist ry , 
u s ag e  o f  t h eo r y  o f  min e r a l ogy ,  u s ag e  o f  t h eo r y  o f  p e t r og r aph y , 
u s a g e  o f  t h e o r y  o f  e x p e r i m e n t a l  a n d  t e c h n i c a l 
m i n e r a l o g y  a n d  p e t r o g r a p h y  o f  o i l ,  n a t u r a l  a n d  p a s s i n g  g a s , 
u s a g e  o f  t h e o r y  o f  t h e  m e t h o d s  o f  m i n e r a l - p e t r o g r a p h i c a l 
a n d  g e o c h e m i c a l  l a b o r a t o r y  r e s e a r c h e s , 
u s a g e  o f  t h e o r y  o f  a n t h r o p o g e n i c  p e r i o d , 
u s a g e  o f  t h e o r y  o f  n e o - t e c h n i c s ,  t h e o r y  o f  g e o - m o r p h o l o g y , 
usage of theory of geology of the fields of oil, gas and its condensates, 
usage of theory of the methods of search and investigation of the fields of oil and gas, 
usage of theory of technics and technology of geological-prospecting works, 
usage of theory of hydro-geology, usage of theory of engineering geology of oil and gas, 
u s a g e  o f  t h e o r y  o f  f r o z e n  c o n d i t i o n  o f  g r o u n d  o f  d e p o s i t s , 
u s a g e  o f  t h e o r y  o f  t h e  c o g n i t i v e  m o d e l i n g  t e c h n o l o g y 
i n  t h e  a p p l i c a t i o n s  o f  g e o l o g y  o f  o i l  a n d  g a s ; 
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t h e  a p p l i e d  d e v e l o p m e n t s  i n  t h e  a r e a 

“ A p p l i c a t i o n s  o f  o i l  a n d  g a s  i n d u s t r y ”  – 

usage of theory of processes and devices of oil  and gas technology, 

u s a g e  o f  t h e o r y  o f  o i l  a n d  g a s  r a w  m a t e r i a l s , 

usage of theory of technology of nonorganic substances and product s 

o f  o i l ,  n a t u r a l  a n d  p a s s i n g  g a s , 

usage of theory of technology of production of fertilizers from oil and gas, 

u s a g e  o f  t h e o r y  o f  t e c h n o l o g y  o f  p r o d u c t i o n 

o f  s i l i ca te  and  r e f rac to ry  nonmeta l l i c  mater ia l s  f rom o i l  and  gas , 

u s a g e  o f  t h e o r y  o f  i n d u s t r i a l  o r g a n i c  s y n t h e s i s , 

u s a g e  o f  t h e o r y  o f  i n d u s t r i a l  s y n t h e s i s 

o f  o r g a n i c  d y e s  a n d  p i g m e n t s  f r o m  o i l  a n d  g a s , 

u s a g e  o f  t h e o r y  o f  t e c h n o l o g y  o f  p r o d u c t i o n 

o f  p h o t o g r a p h i c a l  m a t e r i a l s  f r o m  o i l  a n d  g a s , 

u s a g e  o f  t h e o r y  o f  t e c h n o l o g y  o f  p r o t e c t i o n  a g a i n s t  e x p l o s i o n s 

and  t he  means  o f  chemica l  p ro t ec t i on  o f  o i l  and  gas  t echnology , 

u s a g e  o f  t h e o r y  o f  t e c h n o l o g y  o f  p r o d u c t i o n 

of the chemical-pharmaceutical means from oil, natural and passing gas, 

usage of theory of technology of production of fragrant substances from oil and gas, 

u s a g e  o f  t h e o r y  o f  t e c h n o l o g y  o f  p r o d u c t i o n 

of pesticides and disinfectant substances from oil, natural and passing gas, 

u s a g e  o f  t h e o r y  o f  t e c h n o l o g y  o f  r e f i n i n g 

o f  o i l ,  n a t u r a l  a n d  p a s s i n g  g a s e s  a n d  t h e i r  c o n d e n s a t e s , 

their products and analogues, motor fuel and lubricants from oil and gas , 

u s a g e  o f  t h e o r y  o f  t e c h n o l o g y  o f  p r o d u c t i o n 

o f  n a t u r a l  h i g h - m o l e c u l a r  c o m p o u n d s 

f r o m  o i l ,  n a t u r a l  a n d  p a s s i n g  g a s , 

u s a g e  o f  t h e o r y  o f  t e c h n o l o g y  o f  p r o d u c t i o n 

o f  s y n t h e t i c  h i g h - m o l e c u l a r  c o m p o u n d s  f r o m  o i l  a n d  g a s , 

u s a g e  o f  t h e o r y  o f  t e c h n o l o g y  o f  p r o d u c t i o n 

of  plast ics ,  rubbers  and products  from oil ,  natural  and passing gas , 

u s a g e  o f  t h e o r y  o f  t e c h n o l o g y  o f  p r o d u c t i o n 

of  pain t -varnish  mater ia ls  and organic  cover ings  f rom oi l  and  gas , 

u s a g e  o f  t h e o r y  o f  t e c h n o l o g y  o f  p r o d u c t i o n 

o f  c h e m i c a l  f i b e r s  a n d  s t r i n g s  f r o m  o i l  a n d  g a s , 

u s a g e  o f  t h e o r y  o f  t e c h n o l o g y  o f  p r o d u c t i o n 

of chemical reactants and especially clean substances from oil and gas, 

u s a g e  o f  t h e o r y  o f  t e c h n o l o g y  o f  p r o d u c t i o n 

o f  h o u s e h o l d  c h e m i c a l  g o o d s  a n d  a u x i l i a r y  m a t e r i a l s 

f r o m  o i l ,  n a t u r a l  a n d  p a s s i n g  g a s , 

u s a g e  o f  t h e o r y  o f  t h e  c o g n i t i v e  m o d e l i n g  t e c h n o l o g y 

i n  t h e  a p p l i c a t i o n s  o f  o i l  a n d  g a s  i n d u s t r y ] . 
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V I .  “ T h e  s c i e n t i f i c - r e s e a r c h e s  l a b o r a t o r y 
"Applications of the system analysis based on the cognitive modeling technology, 
p r e d i c t i o n ,  s t a n d a r d i z a t i o n ,  u n i f i c a t i o n 
and complex problems of  exact  technical  sc iences"”  (“S SAP”)  (* ) 
[ t h e  a p p l i e d  d e v e l o p m e n t s  i n  t h e  a r e a 
“ A p p l i c a t i o n s  o f  t h e  s y s t e m  a n a l y s i s ”  ( * )  – 
u s a g e  o f  t h e o r y  o f  t e n d e n c i e s ,  d e p e n d e n c e s  a n d  l a w s 
o f  t he  sys t em ana lys i s  o f  t he  ob jec t s ,  p roces ses  and  phenomena , 
u s a g e  o f  t h e o r y  o f  t h e  c o g n i t i v e  m o d e l i n g  t e c h n o l o g y 
w i t h  d y n a m i c  c l o n i n g ,  v e r i f i c a t i o n  a n d  s u b v e r i f i c a t i o n , 
u s a g e  o f  t h e o r y  o f  t h e  i t e r a t i v e  c y c l e  a n d  t h e  t e c h n i q u e  o f  u s e 
o f  t h e  c o g n i t i v e  m o d e l i n g  t e c h n o l o g y , 
u s a g e  o f  t h e o r y  o f  t h e  p a r a m e t r i c a l  c o g n i t i v e  m o d e l s  b l o c k 
for the system analysis of the information-educational environments 
a n d  t h e  i n c r e a s e  o f  e f f i c i e n c y  o f  f u n c t i o n i n g 
o f  t h e  a u t o m a t e d  t r a i n i n g  s y s t e m 
w i th  t h e  p rop e r t i e s  o f  ad a p t a t i on  b as ed  on  t h e  co gn i t i ve  m od e l s 
(the cognitive models of the subject of training and the means of training), 
u s a g e  o f  t h e o r y  o f  t h e  w a y s  o f  r e p r e s e n t a t i o n  o f  t h e  s t r u c t u r e 
o f  t h e  c o g n i t i v e  m o d e l s  a n d  d i f f i c u l t  p r o b l e m  e n v i r o n m e n t s : 
the formal classical of the 0th generation (the logical and production models), 
the nonformal classical of the 0th generation (the semantic network, the frame network and ontology), 
the formal new of the 0th generation (the calculus of theory of sets and corteges on domains 
a n d  t h e  i n n o v a t i v e  c a l c u l u s  o f  t h e o r y  o f  s e t s  a n d  g r a p h s ) , 
the nonformal new of the 0 th generation (the multi-level structural scheme 
and the multi-level encapsulated pyramids combining theory of graphs and theory of sets), 
the flat of the 1st generation (the cognitive circle and the cognitive disc), 
the volumetric of the 1st generation (the cognitive cylinder, the cognitive cone and the cognitive sphere), 
the flat and volumetric of the 2nd generation (the one-, two-, three-, four-, five- and more cognitive circle, 
cognitive disc, cognitive cylinder, cognitive cone and cognitive sphere) , 
the hybrid of the 3rd generation (the combinations of the existing cognitive models), 
usage of theory of the algorithm of formation of the cognitive model structure, 
usage of theory of the technique of research of the cognitive model parameters, 
usage of theory of the algorithm of analysis of a posteriori results of research, 
usage of theory of the adaptive automation means of the information-educational environment 
( the  bas ic  and appl ied  d iagnost ic  module ,  the  e lect ronic  t extbook, 
the laboratory practical work, the electronic dean, the electronic library and others), 
u s a g e  o f  t h e o r y  o f  t h e  t e c h n i c a l  m e a n s  o f  s u p p o r t 
o f  t h e  a d a p t i v e  i n f o r m a t i o n  i n t e r a c t i o n 
(the adaptive representation of sequence of information fragments processor, 
t h e  q u es t i o n -a nsw e rs  s t ru c t u r e s  s e q u en c e  p ro ce s s i n g  p r o ce s s o r , 
t h e  l i n g u i s t i c  p r o c e s s o r  a n d  o t h e r  p r o c e s s o r s ) , 
u s a g e  o f  t h e o r y  o f  t h e  s t a t i s t i c a l  s u b s t a n t i a t i o n 
o f  p r a c t i c a l  u s e  o f  t h e  r e c e i v e d  r e s u l t s , 
u s a g e  o f  t h e o r y  o f  t h e  f a c t o r s  i n f l u e n c i n g  t o  t h e  e f f i c i e n c y 
of knowledge formation in the informat ion-educational  environment 
a n d  t h e  i n c r e a s e  o f  r e s u l t a t i v i t y  o f  f u n c t i o n i n g 
o f  t h e  d i f f i c u l t  o b j e c t s ,  p r o c e s s e s  a n d  p h e n o m e n a , 
usage of theory of organization and plan of carrying out of the experiment 
for the research of parameters of the parametrical cognitive models block, 
usage of theory of preliminary processing of a posteriori results of diagnostics, 
usage of theory of choice of the statistical analysis methods of the generated data sets, 
usage of theory of the analysis of dynamics of the resultativity of training, 
usage of theory of the dispersion, regression, discriminant, cluster analysis, 
m u l t i v a r i a t e  s c a l i n g ,  f a c t o r  a n a l y s i s  a n d  b i b l i o g r a p h i c  l i s t s ; 
t h e  a p p l i e d  d e v e l o p m e n t s  i n  t h e  a r e a 
“ A p p l i c a t i o n s  o f  s t a n d a r d i z a t i o n ”  – 
u s a g e  o f  t h e o r y  o f  s y s t e m s  a n d  s e r v i c e s  o f  s t a n d a r d i z a t i o n , 
usage of theory of scientific-methodological support of systems and services of standardization, 
u s a g e  o f  t h e o r y  o f  t h e  c o g n i t i v e  m o d e l i n g  t e c h n o l o g y 
i n  t h e  a p p l i c a t i o n s  o f  s t a n d a r d i z a t i o n ] . 

The applied developments directions and scientific-researches laboratories of SRI 
al low to develop the main  and der ivat ive  scient i f ic  resul ts  of  CMT . 


