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Abstract: The bionic models o f  neural networks are o f  
interest. A bionic model that suggested by Prof. E. 
Sokolov consisting o f  detectors and control neurons. In 
his model the self-tutoring is designed, the environment 
and a purpose o f  neural network's behaviour are  
considered. In this article fiv e  various strategies as fiv e  
rules o f  tutor a motor neural network by E. Sokolov are 
considered responding to tutor o f  a sensory neural 
network..
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I. INTRODUCTION
It is generaly  accep ted  to  u n d e rlin e  th ree  aspec ts in 
develop ing  n eura l n e tw o rk s w h ich  v ir tu a lly  functions: 
neural netw ork  s tructu re , lea rn in g  stim uli sam ple , 
a lgorithm  fo r tu to rin g  n eu ra l n e tw o rk s  o r  se lf-tu to ring . 
[1,7]. E specia lly  the a rtic le  dev o tes  a lg o rith m  fo r 
tu to ring  neural netw o rk s dev elo p m en t. T h is a sp ec t is 
rightfu l considered  sep ara te ly  fro m  th e  firs t and  second  
ones. The third asp ec t p re su p p o ses  th e  p resen ce  o f  
“ teacher” w ho organ ises, b rin g s ex terna l o b jec ts o r 
scenes at the  input o f  n eu ra l ne tw orks.

U sually  the m ode o f  th e  se lf-tu to rin g  ap p ears  to  b e  
im possib le in  cu rren t neu ra l netw o rk s . A s th ere  is no  
ex ternal "m an ipu lative  p art"  in  n eu ra l n e tw o rk s w hich  
is ab le  to  in fluence on  ex tern a l o b jec ts, m ove  the 
neural netw ork  and  o rg an ise  th e  lea rn in g  stim uli 
sam ple  independen tly  o n  th e  teach er. T he crea tion  o f  
neural ne tw orks starts  to  b e  w o rk ed  o u t w h ich  h av e  no t 
on ly  a  sensory  teach ing  p a rt b u t a lso  a  m o to r teach in g  
part.

A ccord ing  to  a b o v e -m en tio n ed , bionic p ro jec ts o f  
neural ne tw orks a re  o f  in terest. A  b io n ic  m o d e l o f  the 
po in ted  type  is  a  m odel co n sis tin g  o f  d e tec to rs  and  
contro l n eu rons su g g ested  b y  P rof. E . S ok o lo v  [3] (see  
F ig. I).

F lg  I .  T h e  c o n c e p tu a l  re f le x  a r c

In  th is m odel th e  se lf-tu to rin g  is designed , the 
en v iro n m en t an d  a p u rp o se  o f  neural ne tw ork 's  
b eh av io u r a re  co n sid e red .

T he a im  o f  this w o rk  is to  co n ced e  the  five  various 
s tra teg ies as fiv e  ru les  o f  tu to r  a  m o to r neu ra l netw ork  
b y  E . S o k o lo v  re sp o n d in g  to  tu to r o f  a  senso ry  neural 
netw ork .

II. BIONIC STRUCTURE OF 
NEURONETWORK

N u m ero u s w o rk s on  th e  c rea tio n  o f  the  n eu ra l ne tw o rk s 
o f  a  n o n -b io n ic  type  [ 2 ,1 ] a re  res tric ted  by m od ellin g  
senso ry  p ro cesses. W e u su a lly  p u t a  task  to  teach  the 
ob jects reco g n itio n  an d  th e ir  d iffe ren ce  from  each  o th er 
to  th e  n o n -b io n ic  ty p e  n eu ra l n e tw o rk s [4]. T h e  teach er 
in stead  o f  th e  en v iro n m en t teach es neural n e tw ork ing  
reac tions th ro u g h  th e  m ed iu m  o f  learn ing  stim uli 
sam ple  X totor o f  e v e ry  o b jec ts  and  an  o rd e r in to  its 
inpu t w ith  reg a rd  to  Y totor reac tio n  th a t th e  la test lay er 
o f  the  n eu ra l n e tw o rk  m u s t Ieam  to  resp o n se  to . A  
w ell-k n o w n  m e th o d  o f  back propagation algorithm 
rep resen ts  a  s tra teg y  o f  te a c h in g  th e  scales o f  a ll layers 
o f  th e  n eu ro n  n e tw o rk  [2].

H o w ev er th e  n eu ra l n e tw o rk s  th a t h as b een  tra ined  to 
reco g n ise  the  senso ry  o b jec ts  m oreover, in  acco rdance 
w ith  Soko lov 's m o d e l, can  b e  su p p lem en ted  by  the  
motor n eu ra l n e tw o rk  th a t h as been  a lready  tra in ed  to  
m ak e  m o to r (m ech an ic ) m o v em en ts  in  the en v iro n m en t 
(see  F ig . 2).

s e n s o ry  n e u r a l  n e tw o r k  m o to r  n e u r a l  n e tw o r k

transitional layer o f scales that link 
outputs o f the sensory neural network 
with inputs o f the motor neural network

F ig . 2 . T h e  n e u r a l  n e tw o r k s  f o r  s e n s o ry  o b je c ts  
In  S o k o lo v 's  m o d e  w a s  s u p p le m e n te d  b y  th e  m o to r  
n e u r a l  n e tw o r k  t h a t  h a s  b e e n  a l r e a d y  t r a i n e d  to  
m a k e  m o to r  m o v e m e n ts  in  t h e  e n v i r o n m e n t
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B y S oko lov 's b io n ic  n eu ra l n e tw o rk  - m o to r 
m ovem en ts syn thesize  w ith  layers o f  con tro l n eu rons , 
m o to r neu rones an d  m o v in g  e lem en ts . T hen , the 
senso ry  and  m o to r n eu ra l n e tw o rk  can  b e  p u t in to  the  
certa in , p h y sica l e n v iro n m en t w h o se  ac tions and 
cond ition  the  first o n e  is ab le  to  reco g n ise  an d  the  
second  one can  ch an g e  b y  in flu en ces (see  figu re  I ) . A  
conceptual reflex arc b y  E . S o k o lo v  is  a  v ers io n  o f  
such schem e:

Ш. BIONIC TUTORING STRATEGIES
W hat d o es the  id ea  o f  the  n eu ra l n e tw o rk 's  se lf-tu to ring  
conclude  in  i f  th e  sen so ry  an d  m o to r  n eu ra l netw orks 
have been  a lread y  tra in ed ?  W e h av e  the  fo llow ing  
g round  fo r th is. I t  co n sis ts  in teach in g  a  transitional 
layer o f  scales th a t lin k  ou tp u ts  o f  th e  senso ry  neural 
n e tw o rk  w ith  in pu ts o f  the  m o to r n eu ra l n e tw o rk  [4]. 
W e'll be ab le  to  o b se rv e  p rec ise ly  th e  cha lleng ing  
process o f  the fo rm ation  the  “ ad ap tab le  sk ills" o f  the  
neural n e tw o rk  in fu ture . T h ey  are  fo llow ing : to  ex is t 
in  the  env ironm en t; to  rem ain  u n d am ag e d  "satisfied" 
and  do the  u sefu l w o rk  fo r a  co n stru c to r. H av ing  
rendered  such  s tra teg ies E . S ok o lo v  d is tin g  am ong  
them  o n ly  five  strateg ies.

In acco rdance w ith  S ok o lo v 's  te rm in o lo g y  these  are: 
firstly the  teach in g  s tra teg y  o f  th e  d ec rease  o f  a  
reaction  o f  the  m o to r n eu ra l n e tw o rk  resp o n d in g  to 
certain  b io lo g ica lly  u n im p o rtan t, ex tern a l scenes b y  the  
input o f  th e  sen so ry  neura l n e tw o rk ; secondly the  
teach ing  s tra tegy  o f  the  in c rease  o f  a  reac tio n  o f  the  
m o to r neu ra l n e tw o rk  resp o n d in g  to  certain  non 
b io log ica lly  -  "im portan t" , ex tern a l scenes b y  the  inp u t 
o f  the senso ry  n eu ra l n e tw o rk ; thirdly the teach ing  
s tra tegy  o f  th e  in crease  a n d  fas ten in g  o f  reac tions o f  
the  m o to r n eu ra l n e tw o rk  resp o n d in g  to  the 
sim ultaneous p resen ce  o f  a  ce rta in  ex tern a l scene and  
th e  ju s tif ie d  re in fo rcem en t o w in g  to  th e  fac t th a t the  
scene en ta ils  the b io lo g ica l ad v an tag e  (food , p leasure , 
en joym ent) o r  b io lo g ica l d isad v an tag e  (the  th reat o f  
dam age, d iscom fort).

T he first strategy ob serv ed  by  m am m als  and  hav ing  its 
sense is th e  s tra teg y  o f  th e  d ec rease  o f  reac tio n s o f  the 
m oto r n eu ra l n e tw o rk  in  re sp o n se  to  certain  
b io lo g ica lly  u n im p o rtan t ex tern a l scen es b y  th e  input 
o f  th e  senso ry  n eu ra l ne tw ork .

T he ana logue  o f  th is s tra tegy  b y  an im als  is  the  stra tegy  
o f  the decrease  o f  th e  p o sitio n -fin d in g  reflex , n am ely  
the  re flex  o f  novelty . In  o p p o sitio n  o f  S okolov 's 
op in ion  w e 'll m ak e  m o re  p rec ise  th a t th e  senso ry  neural 
ne tw o rk  is  ch arac terized  b y  the  fo rm atio n  o f  a  m odel o f  
frequen t ob jects. A t the  sam e tim e  th e  o b jec t has 
certain  ch aracteristics. I t  is p rec ise ly  m easu red  b y  the  
se lec tive ly  senso ry  n eu ra l n e tw o rk  resp o n d in g  b y  
reactions. A  m odel o f  freq u en t "o b jec t"  o r  scen e  is 
fo rm ed b y  th e  sen so ry  n eu ra l n e tw o rk  in  acco rdance 
w ith  o u r concep t. A n  o b je c t is a  co m p lex  o f  stim uli 
w hich  d is tin g u ish  n o t o n ly  b y  ce rta in  metrological b u t 
b y  b io log ica l ch a rac te ris tic s  — su b jec tiv e ly  u sefu l and 
harm ful fo r  liv in g  crea tu res. T h a fs  w h y  in  the  firs t case

th e  m etro lo g ica l accu racy  can  be possib le by the 
c rea tio n  o f  the  freq u en t s tim u lus m odel considered  by 
th e  senso ry  n eu ra l netw ork .

T h e  seco n d  case  show s th a t in  add ition  to  layers o f  
n eu rons, n eu ro n es layers ap p ea r distorting the nature o f  
stim ulus, rem ain in g  ex ac t o r  do in g  rough  the m easures 
o f  the  sub jec t's  p a ram eters  d ep en d in g  on how  w ell the 
o b jec t and a  p a ram e te r are  b io lo g ica lly  inform ative. In 
th e  first c ase  the  senso ry  n eura l ne tw ork  reconstitu tes 
reg u la ritie s  o f  p sy ch o lo g ica l feelings (differential 
th resho ld , sensitiza tio n , adap ta tion ). In add ition  to 
th ese  reg u larities  th e  senso ry  n eura l netw ork  still 
reco n stitu tes  reg u larities  o f  th e  psychological 
p ercep tio n  (co n stan cy , consciousness). In 
co n trad istin c tio n  to  m o d em  n eura l netw ork  m am m als 
reco g n ise  b io lo g ica lly  im p o rtan t ob jects against 
back g ro u n d  o f  v a rio u s  o th e r u n im portan t objects 
s im u ltan eo u sly  ap p eared  a t th e  inp u t o f  an analyser.

H o w  can  w e  d iffe r th e  b ack g ro u n d  from  the object? 
P erh ap s an im als pe rce iv e  w ell the  background scenes 
fro m  a  p len ty  o f  su rround ing  sub jec ts. T h e  strategy o f  
th e  decrease  resp o n d in g  to  m o to r reac tions is the 
reaso n  fo r th e  tran sfe r o f  a  p ercep tib le  ob ject in to  a 
b ack g ro u n d  ca teg o ry . F o r ex am p le  it is a  case  though 
w e  take th e  o b jec t in to  o u r  consid era tio n  it has no  great 
im p o rtan ce  fo r  u s. E v e ry  d ay  a  person  w ears  his own 
c lo thes p e rce iv in g  it v isu a lly  and tactually  (w rist- 
w atch , shoes, g lo v es) rep resen t a s  ob jects o f  the visual 
p ercep tio n . T h an k s to  th e  d ec rease  o f  the  novelty  o f  a 
p o sitio n -fin d in g  reac tion , th ey  do  n o t engender our 
m o to r reac tio n s though  they  are  recogn ized  perceptib ly  
an d  m ak e  up  th e  p e rcep tio n  background . A t the sam e 
tim e  un less th e  stim u lus and  the  o b jec t change their 
cu sto m ary  charac teris tics , it p ro d u ces the appearance 
o f  a  p o sitio n -fin d in g  reflex . A t th e  beg inn ing  the m otor 
sy s tem  evalua tes the n o v e lty  o f  a  background  scene 
m etro lo g ica lly  an d  then  th e  m o to r system  reacts to an 
o u tp u t v ec to r o f  d e tec to rs ' lay er o f  th e  sensory  system  
cau sin g  various acts.

W e suppose  th a t the  decrease  by  I. P. Pavlov o f  a 
co n d itio n ed  reflex  and  th e  decrease  o f  reactions to  a 
b ack g ro u n d  o b jec t are d iffe ren t phenom ena. The 
co n d itio n ed  re flex  is th e  h ab itu a l com bination  o f  2 
s ignals o r ob jects. In o u r case  a  s ing le  custom ary  ob ject 
g en era lly  can  w eak en  a  m o to r reaction  and turn  in to  a 
back g ro u n d  one. A s fo r th e  cond itioned  reflex  it 
p ro v id es fo r  the  s tim u lus, sustenance  (food); the 
decrease  o f  the  firs t one  starts  a fte r  the  d isappearance 
o f  the  second  one. M o st o f  a ll th is reflex  can be 
co in c id ed  w ith  th e  second  teach in g  s tra tegy  considered  
below .

A  s tra teg y  o f  th e  d ec rease  o f  a  reac tio n  to  a  background 
o b jec t is resem b lan ce  to  a  th eo ry  o f  the autom atic 
con tro l in cybernetics. T h e  co rrection  is  n o t m ade on a 
tra jec to ry  o f  a  ro ck et's  f lig h t w h ile  th ere  is no  signal o f  
th e  non co -o rd in a tio n  o f  a  custom ary  tra jectory  existing  
a t th e  p resen t m o m en t. T he decrease  o f  a  position­
fin d in g  reac tio n  in flu en ces n o t on ly  a separate ob ject o f  
th e  p ercep tio n  b u t a lso  a  "scene" o f  objects: their usual

198



ord er in  space o r  on  a  " tra jec to ry  o f  the  o b jec t's  
exam ination; th e ir h ab itu a l seq u en ce  th e ir  in te rch an g e  
in  tim e.

B y G . G ibson [5] m am m als a re  ch arac te rised  b y  the  
eagerness o f  b e in g  in  th e  re fuge . I t h e lp s to  p ro tec t the 
organ ism  from  enem ies an d  m o re o v e r to  p re se rv e  the 
hab itual en v iro n m en t fo r  its p e rcep tio n  system . 
A ccording to  M . K rem en 's  [6] co n cep t the  rep ea ted  
perception  o f  the  sam e tem p o ra ry  ran g e  o f  scenes 
form s an im age "fligh t" by  th e  p erso n . H e re  positio n - 
finding reactions g rad u ally  go  o u t w h ich  a re  rep laced  
by  the  background  p e rcep tio n  o f  cu sto m ary  scenes. 
T he au tom atism  b o th  by  th e  person  and  an im als ' 
w alk ing  links w ith  the  au to m atism  o f  ste reo typed  
m ovem ents o f  m o to r o rg an s as w e ll as the  au to m atism  
and the p ercep tion  o f  th e se  m o v em en ts . A  ste reo ty p e  o f  
the  in terchange o f  v isual scen es b y  w a lk in g  g rad u a lly  
leads to  go in g  o u t the  p o sitio n -fin d in g  re f lex  aga inst 
the novelty  b ecau se  o f  the  tran sfe r  o f  a  chain 's  
recu rring  sequence o f  p e rcep tio n  su b jec ts , feelings, th a t 
m ake up  a step ' cycle , to  th e  level o f  th e  b ack g ro u n d  
perception .

T h t second strategy by  E . S o k o lo v  is a  s tra tegy  o f  the  
increase o f  reac tio n s o f  th e  m o to r neu ra l n e tw o rk  in  
response to  certa in  " in teresting" ob jec ts  and  
phenom ena fo r an  o rg an ism  a t th e  in p u t o f  th e  senso ry  
neural netw ork . It d iffe rs  fro m  th e  b e lo w -co n sid e red  
th ird  strategy in th e  fo llow ing : i t  does n o t d em an d  a  
m odulating  input signal b y  co m m an d in g  n eu ro n s  o f  the  
m oto r neural netw ork  and m an ag e  w ith o u t a  sup p o rtin g  
neuron o f  a  cen tral sig n a l. T h e  seco n d  stra tegy  
conditionally  can  be co in c id ed  w ith  th e  re flex  by  
anim als charac teriz ing  b y  the in v o lu n ta ry  imitation. A s 
it is know n, an im als o f  the  sam e k in d  g ive  an d  gain  
experiences from  o n e  to  a n o th e r im ita tin g  th e  
behav iour o f  each  o ther. T he m o to r acts w ith  sub jects, 
com m unicative  m o v em en ts  o f  th e  sam e ind iv idual 
(m im icry , p o se , p an tom im e, speech) are  th e  p ercep tio n  
sub ject o f  an o th er ind iv idual. T h ese  a re  sub jec ts o f  a 
p ecu lia r charac teristic . B esid es th e  sen so ry  neural 
netw ork , an  ind iv idual o f  the  sam e k in d  h as  a 
"syn thesizer" o f  a  p ercep tib le  p h en o m en o n . T h a t's  w hy  
i f  it is in te resting  and  u sefu l fo r a n  ind iv idual a fte r the  
fo rm ation  o f  a  o b jec t's  sen so ry  im age, an  ind iv idual 
can be tra ined  fo r the  im ita tion  an d  fo rm atio n  o f  a  
m oto r im age o f  the sam e ob ject.

T he b eh av io u r o f  m am m als  co n d itio n a lly  can  b e  
d iv ided  in to  th e  b eh av io u r o f  u n co m m u n ica tiv e  and  
com m unicative  sense. E sp ec ia lly  th e  seco n d  teach in g  
stra tegy  is ob serv ed  by  a  ch ild  in  spoken  language . A t 
the  beg inn ing  a  ch ild  in v o lu n ta ry  im ita tes sounds, 
syllables, p h rases o f  an adu lt. T h e  research  o f  ch ild 's  
speech has show n th a t a t first au d ito ry  im ages o f  vow el 
and  con so n an t sounds, sy llab les, in tonation  m o d els  o f  
question , narra tio n , su rp rise  sta rt to  b e  fo rm ed  b y  a 
ch ild  in  the  senso ry  neura l netw ork .

A ccord ing  to  aud ito ry  s tandards th e  ch ild  ap p ra ises  th e  
success o f  h is  endeavours to  rep ea t a  sp eech  so u n d

m oto raly . T h ere fo re  th o se  reac tio n s  a re  fixed  w h ich  are 
ev a lu a ted  su ccessfu lly  b y  th e  sen so ry  neural netw ork . 
T he ba lan ce  o f  an  o u tp u t lay e r o f  the  sen so ry  neural 
n e tw o rk  and  an inp u t lay e r o f  the  m o to r neural netw ork  
are s im u ltan eo u sly  d e te rm in ed  estab lish ing  the 
acco rdance  o f  reac tio n s in  senso ry  and  m o to r system s . 
T he third strategy h av in g  the  ra th e r h igh  b io tical 
im portance  is a  s tra te g y  o f  th e  increase  and 
re in fo rcem en t o f  reac tio n s  o f  th e  m o to r n eu ra l ne tw ork  
in  response  to  a  ce rta in  ex te rn a l scen e  to g e th e r w ith  the 
ju s tif ie d  en co u rag em en t. It ap p ears  from  cen tra l brain  
parts as th e  in p u t scen e  h as en ta iled  n e ith e r the  u se  n o r 
dan g er fo r an  o rgan ism . T h ere fo re  a  p erce iv ed  sub ject 
becom es a  p e rcep tio n  o b jec t as w ell as food , clo thes, 
lab o u r im p lem en ts , m ean s  o f  con v ey an ce  and 
co m m unica tion . M o reo v e r it can  tu rn  in to  the  th reat for 
life  and a  reaso n  fo r p a in  an d  d iscom fort. W h a t w as the 
reason  fo r  such  ap p earan ce  b y  th e  in p u t o f  th is subject? 
A n o rg an ism  co n tro ls  th e  te s t o f  a  hypo thesis: "w hat 
has m y  cu rren t m o to r ac t cau sed  th is reason"?

It ch an g es a v e c to r  o f  m o to r ac ts  o f  its m o to r neural 
netw ork . B esid es i t  g iv es a  g rea t im p o rtan ce  to  w h eth er 
the  p a in  o r p leasu re  h as d isap p eared  by  th e  input. In 
th is case  th ere  a re  4  p o ss ib ilitie s .

The first one: th e  in p u t p lea su re  is a  co n seq u en ce  o f  its 
ow n m o to r ac t. In  th is  case  th ere  is th e  ju s tif ie d  
en co u rag em en t fo r  te ach in g . A n  ex citem en t v ec to r o f  
senso ry  is a sso c ia te d  w ith  a  n ecessa ry  v ec to r o f  m otor. 
The second po ss ib ility : th e  in p u t d isp leasu re  is a 
co n seq u en ce  o f  its o w n  m o to r act. T he o rgan ism  
qu ick ly  finds co n tra -ac tio n s  ag a in s t the  d isp leasu re . 
T he ju s tif ie d  su p p o rt (en co u rag em en t) fixes the  link 
be tw een  a co n tra -ac tio n  an d  th e  e lim ination  o f  a 
neg a tiv e  sen so ry  scene . The third possib ility : the  input 
p leasu re  is  a  co n seq u en ce  o f  ex tern a l c ircum stances 
and  reaso n s. T h e  ju s tif ie d  su p p o rt (en co u rag em en t) is 
n o t delivered . The fourth  p o ss ib ility : th e  in p u t p leasure  
does n o t d isap p ea r b ecau se  o f  a  n ex t m o to r attem pt. 
T he ju s tif ie d  su p p o rt is n o t d e liv e red  w h ile  th e  q u est 
fo r a  m o to r co n tra -ac tio n  goes on. T h e  o rg an ism  finds 
and  m ak es n ew  m o to r a ttem p ts .

W e w ill d esc rib e  a  fourth possible teach in g  s tra tegy  
d iffe rin g  from  ab o v e-m en tio n ed  stra teg ies. In  o u r 
p rev ious w o rk s [7] w e  u n d e rlin e  th e  n ecess ity  o f  the 
sing le  co -o rd in a te  p e rcep tio n  in flu en ce  fo r study ing  a 
p ercep tib le  ob jec t's  shape . S om etim es the  sensory  
sys tem  o perates th e  m o to r  sys tem  th a t a llo w s the  m oto r 
to in fluence a  p e rcep tib le  o b jec t in  o rd e r to  g e t to  kn o w  
b e tte r  b o th  th e  o b je c t i t s e l f  an d  a v e c to r o f  ex ten ts o f  its 
freedom .

T he a im  o f  a  s tra teg y  o f  m an ag em en t is to  a rouse  
se lec tive ly  o n e  o f  co n tro l n eu ro n s one by  one  o f  th e  
firs t lay e r o f  th e  m o to r n eu ra l n e tw o rk  b u t n o t a  group  
o f  n eu ro n s s im u ltan eo u sly . T h e  sen so r system  m ust 
know  the  o b jec t's  re a c tio n  in  re sp o n se  to  one  o r  an o th er 
e lem en tary  in flu en ce . C o rrec tio n  n eu ro n s are  form ed 
b y  th e  sen so ry  neura l n e tw o rk  w h ich  fix the  acco rdance 
o f  a  v ec to r o f  th e  m o to r  co m p u te r in flu en ce  on  the  
o b jec t an d  a  v e c to r o f  sh ea r in  th e  sen so ry  neural
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network. Such strategy demands the quickness, the 
single co-ordination of a motor act, the next short- 
termed blockade of the whole motor system not to 
obscure the sensory system.

IV, CONCLUSION
We can make a conclusion that the teaching of the 
behaviour namely the motor system among mammals 
is not restricted by one strategy of back-propagation 
algorithm to the non-bionic type neural networks 
[1,8,9].

In this work we distinguish five bionic strategies or 
rules that used by mammals. The strategy of back- 
propagation algorithm is mostly resemblance to the 
third strategy of teaching the behaviour: to get pleasure 
and avoid displeasure.

The first strategy of the behaviour teaching among 
living creatures is conditionally connected with the 
teaching of reactions to the new environment to be 
exacted, that assists the organism in transferring a lot 
of gained skills, knowledge to the rank of the 
background. Therefore the reduction of motor reactions 
goes on in response to unattractive sensory images and 
scenes.

The second strategy is associated with the ability of 
an animal to imitate some useful phenomena, 
behaviour and communicative acts, having perceived 
from other individuals of the same kind. This category 
of perceptible "objects" has another biological sense. 
So an animal finds it expedient to train for their 
imitation, namely, the creation of their physical 
models. Here there is the increase of typical motor 
reactions responding to "interesting" sensory objects.

The third strategy of the sensory-motor behaviour 
teaching relates to acquiring skills aimed at getting 
pleasure and avoiding displeasure. This category of 
perceptible subjects is most actual and vitally important 
for the animal world. The organism reacts to their 
appearance by the input with great interest. Having 
reacted emotionally, the organism is trained for 
responding to them by a motor reaction that becomes 
obligatory later on.

We underline the fourth strategy of teaching the 
motor system which undertakes to a perceptive 
function realised by the sensory system. The sensory 
neural network teaches the motor neural network to 
give perception influences on a perceptible object in 
order to get to know a object and its shape deeper as 
well as extents of its freedom. All semantic links of the 
sensor system are fixed to the motor system which 
provide for fast, strictly co-ordinate motor influences 
of an animal on a object.

According to Sokolov's theory the fifth strategy can 
be picked out as an independent strategy of the visual 
system of watching an "aim". It is a rather important 
fimction of the moving of a neck and body's muscles. It 
is a skill to watch and "keep" an image of a necessary 
perceptible object on the retina in the zone of the best 
perception. The analogy of this skill is an arm skill that 
provides the best tactual touch of the skin of palm and 
fingers to a object. It is also analogous to a skill of the 
person's visual system to watch the movement of hands 
of own arms. Here the sensory-motor system is trained 
to fulfil a function of a three co-ordinate regulator.
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