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THE FUNDAMENTAL DEVELOPMENTS BRANCH  
“COGNITIVE MODELING IN THE EXACT SCIENCES” (“OEMMPU”)  

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

" C o g n i t i v e  m o d e l i n g  i n  t h e  e x a c t  s c i e n c e s " ”  ( “ O E M M P U ” ) 
t r e a t s  t o  t h e  f u n d a m e n t a l  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 fundamental developments branches and departments 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 fundamental main and derivative 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 : 
I .  “ T h e  f u n d a m e n t a l  d e v e l o p m e n t s  d e p a r t m e n t 
"Theo ry  o f  ( t heore t i ca l )  mechan ics  and  gy roscopes"”  ( “SM”)  (* ) 
[ t h e  f u n d a m e n t a l  d e v e l o p m e n t s  i n  t h e  a r e a 
“ T h e o r e t i c a l  m e c h a n i c s ”  ( * )  – 
theoretical bases, general problems and methods of theoretical mechanics , 
theory of general mechanics,  theory of  mechanics of l iquid and gas , 
t h e o r y  o f  m e c h a n i c s  o f  d e f o r m a b l e  f i r m  b o d y , 
theory of the complex and special  sections of theoretical mechanics , 
theoretical bases of the cognitive modeling technology in theoretical mechanics, 
theoretical bases of formation of the parametrical cognitive models block 
for the complex system analysis of the objects, processes and phenomena of theoretical mechanics, 
theory of the ways of representation of the structure of the cognitive models and problem environments: 
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), 
t h e o r y  o f  t h e  a d a p t i v e  a u t o m a t i o n  m e a n s  o f  r e s e a r c h 
of  the  objects ,  processes  and  phenomena of  theoret ical  mechanics , 
theory of the technical means of support of the complex system analysis 
of the difficult objects, processes and phenomena of theoretical mechanics 
(the automation means of formation and research based on the cognitive circle, 
cognitive disc,  cognitive cylinder,  cognitive cone,  cognitive sphere , 
one-, two-, three-, fore-, five- and more cognitive sphere and others) , 
theory of the statistical substantiation of practical use of the received results, 
theory  o f  the  fac to rs  in f luenc ing  to  the  e f f i c iency  of  func t ion ing 
of  the  objects ,  processes  and  phenome na of  theoret ical  mechanics , 
theory  o f  organizat ion  and  p lan  of  car ry ing out  of  the  exper iment , 
theory of the research of parameters of the parametrical cognitive models block, 
theory of preliminary processing of a posteriori results of diagnostics , 
theory of choice of the statistical analysis methods of the generated data sets, 
theory of the analysis of dynamics of the resultativity of functioning 
of  the  objects ,  processes  an d  phenomena of  theoret ical  mechanics , 
theory  of  the  dispersion,  regression ,  discriminant ,  c luster  analysis , 
mul t id imens ional  sca l ing ,  f ac to r  ana ly s i s  and  b ib l iog raph ic  l i s t s ; 
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t h e  f u n d a m e n t a l  d e v e l o p m e n t s  i n  t h e  a r e a 

“ T h e o r e t i c a l  m e c h a t r o n i c s ”  – 

theoretical bases, general tasks and methods of theoretical mechatronics, 

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

t heo ry  o f  mecha t ron i cs  o f  l i qu id ,  gas  and  de fo rmab le  f i rm body , 

theory of the complex and special sections of theoretical mechatronics , 

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

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 

in  the  theore t i cal  mec ha t ron ics  ( theory  o f  hyg roscope -bu i ld ing ) ] . 

I I .  “ T h e  f u n d a m e n t a l  d e v e l o p m e n t s  d e p a r t m e n t 

"Theory of mechanical-engineering, instrument-making and metrology"” (“SPMPU”) 

[ t h e  f u n d a m e n t a l  d e v e l o p m e n t s  i n  t h e  a r e a 

“ T h e o r e t i c a l  m e c h a n i c a l - e n g i n e e r i n g ”  – 

theory  of  mechanical -engineering-science and detai ls  of  machines , 

theory of machine-building materials, theory of technology of mechanical-engineering, 

theory of foundry manufacture,  theory o f forge-stamp manufacture , 

t h eo ry  o f  a s s e mb ly  m a nu f ac tu r e ,  t h e o ry  o f  cu t t i n g  o f  m a t e r i a l s , 

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

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

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

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

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

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

theory of tool  manufacture, theory of mining mechanical-engineering, 

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

t h e o r y  o f  r e a c t o r - c o n s t r u c t i o n ,  t h e o r y  o f  t u r b i n e - c o n s t r u c t i o n , 

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

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

theory of locomotive-construction and carriage-building, theory of engine-construction, 

theory of motor-car-building, theory of ship-building, theory of aircraft-building, 

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

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

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

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

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

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

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

theory  of  mechanica l -engineering for  the food-processing industry , 

theory  of  mechanical -engineering for  the  t rade and public  catering , 

theory of household machines and devices, theory of manufacture of weapon, 

theoret ical  bases of  the  other  branches  of  mechanical -engineer ing, 

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  t h e o r e t i c a l  m e c h a n i c a l - e n g i n e e r i n g ; 
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t h e  f u n d a m e n t a l  d e v e l o p m e n t s  i n  t h e  a r e a 
“ T h e o r e t i c a l  i n s t r u m e n t - m a k i n g ”  – 
t h e o r e t i c a l  b a s e s  o f  i n s t r u m e n t - m a k i n g , 
theory of general technology of production and equipment in instrument-making, 
t h e o r y  o f  d e s i g n i n g  a n d  c o n s t r u c t i n g  o f  d e v i c e s , 
theory of the devices for the measurement of electrical and magnetic sizes, 
t h eo r y  o f  t h e  dev i ce s  fo r  t h e  m ea s u r e m en t  o f  m ec h an ic a l  s i z es , 
theory  o f  the  devices  fo r  the  measurement  o f  t ime  and  f requency , 
theory of the devices for the measurement of composition (structure) 
and physical -chemical  proper t i es  of  the  subs tances  and ma ter ia ls , 
theory of the devices for the heating-technical and heating-physical measurements, 
theory of the devices for the measurement of acoustical sizes and characteristics, 
t h e o r y  o f  t h e  d e v i c e s  f o r  t h e  m e a s u r e m e n t  o f  o p t i c a l 
a n d  l i g h t i n g - t e c h n i c a l  s i z e s  a n d  c h a r a c t e r i s t i c s , 
theory  of  the  devices  for  the measurement  of ionizat ion radiat ions , 
theory of the devices of the non-destroying control of products and materials, 
t h e o r e t i c a l  b a s e s  o f  t h e  g e n e r a l  s t r u c t u r a l  e l e m e n t s , 
t h e  u n i t s  o f  m e a s u r i n g  d e v i c e s  a n d  s y s t e m s , 
the devices of interface and the means of office equipment (periphery), 
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  t h e o r e t i c a l  i n s t r u m e n t - m a k i n g ; 
t h e  f u n d a m e n t a l  d e v e l o p m e n t s  i n  t h e  a r e a 
“ T h e o r e t i c a l  m e t r o l o g y ”  – 
t h e o r y  o f  t h e  s c i e n t i f i c  b a s e s  a n d  t e c h n i c a l  m e a n s 
o f  t h e o r e t i c a l  m e t r o l o g y  a n d  m e t r o l o g i c a l  s u p p o r t , 
t h e o r y  o f  t h e  s t a t e ,  n a t i o n a l 
a n d  i n t e r n a t i o n a l  s y s t e m s  a n d  s e r v i c e s  o f  m e t r o l o g y , 
t heo ry  o f  t he  measu remen t  o f  s epa ra t e  s i zes  and  cha rac t e r i s t i cs , 
t h e o r y  o f  t h e  s t a n d a r d  s a m p l e s  o f  c o m p o s i t i o n  ( s t r u c t u r e ) 
a n d  p r o p e r t i e s  o f  t h e  s u b s t a n c e s  a n d  m a t e r i a l s , 
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  t h e o r e t i c a l  m e t r o l o g y  ( t h e o r y  o f  m e a s u r e m e n t ) ] . 
I I I .  “ T h e  f u n d a m e n t a l  d e v e l o p m e n t s  d e p a r t m e n t 
"Theory  of  power -engineer ing  and  elect r ical -engineer ing"” (“SE”) 
[ t h e  f u n d a m e n t a l  d e v e l o p m e n t s  i n  t h e  a r e a 
“ T h e o r e t i c a l  p o w e r - e n g i n e e r i n g ”  – 
theory of power-resources, theory of power-engineering (energetic) balance, 
t h e o r y  o f  e l e c t r i c a l - p o w e r - e n g i n e e r i n g  ( e n e r g e t i c s )  ( i n d u s t r y ) , 
theory of heating-power-engineering (industry), theory of heating-technics, 
t h e o r y  o f  a t o m i c  p o w e r - e n g i n e e r i n g  ( i n d u s t r y ) , 
t h e o r y  o f  h y d r o - p o w e r - e n g i n e e r i n g  ( i n d u s t r y ) , 
t h e o r y  o f  h e l i u m - p o w e r - e n g i n e e r i n g  ( i n d u s t r y ) , 
t h e o r y  o f  w i n d - p o w e r - e n g i n e e r i n g  ( i n d u s t r y ) , 
t h e o r y  o f  t h e  d i r e c t  t r a n s f o r m a t i o n  o f  e n e r g y , 
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  t h e o r e t i c a l  p o w e r - e n g i n e e r i n g ; 
t h e  f u n d a m e n t a l  d e v e l o p m e n t s  i n  t h e  a r e a 
“ T h e o r e t i c a l  e l e c t r i c a l - e n g i n e e r i n g ”  – 
theory of electrical-engineering, theory of electrical-technical materials, 
t h e o r y  o f  e l e c t r i c a l  m a c h i n e s ,  t h e o r y  o f  e l e c t r i c a l  d e v i c e s , 
t h e o r y  o f  t r a n s f o r m e r s  a n d  e l e c t r i c a l  r e a c t o r s , 
t h e o r y  o f  p o w e r  e l e c t r i c a l  c o n d e n s e r s , 
t h e o r y  o f  p o w e r  c o n v e r t i n g  t e c h n i c s , 
theory of electrical drive, theory of electrical-thermy, theory of electrical-welding equipment, 
theory of wire and cable, theory of electrical isolators, theory of light-engineering, 
t h eo ry  o f  t he  e l ec t r i c a l - t ec hn i c a l  e qu ip m en t  o f  sp e c i a l  pu rp os e , 
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  t h e o r e t i c a l  e l e c t r i c a l - e n g i n e e r i n g ] . 

The fundamental developments branches and departments of SRI 
al low to develop the main  and der ivat ive  scient i f ic  resul ts  of  CMT . 


