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S~fi.I?;~TR~ OF DEVELOI~I’,.~E~.~rT
Yu. A ¯ U r~r~ a:lt s ev

Institute of Plunt Physiolo-i"~y, ~ioscow 127 276, U.S.S.R.

The substance of one of the section of    e v o 1 u t i o-
n i c s    or the general theory of develooment /Urmantsev, 1988a/,
~dlich has been advanced by the author within the framework of
his own version of the Genera! System Theory /GST(U)/, is pre-
sented.

~ m m e t r ~. According to the law of system s~metry in
GST(~’~gh system is s~metrics~l at least in one respect".
S~nmetry means a property of a system "S" to coincide in featu-
res "I~" after modifics.tions "~". This definition is at the s~e
time o ~f_n._t~on of ~ abstract equa].ity. Therefore s~metry is
equs&ity, e~d eque,lity ir~ ..... ~et~    The s~.~e~,~.,.~. r~ ..... is obvious for pro-

~ p ~ ~ ~ equivalent to three"transitivity", since these pro.e_$_e~ are
:]roup e~ioms, i.e.s.bout the neutr~e.1 element, inverse elements
o~nS. closeness of o. ~]roup ~th res~ect to itself. The above con-
siderations pe~it us to treat th~ history of development of
ss’m~etr2- concepts as the history of discovery of non-trivialequalities ~md of their investigation concepts. Therefore it is
not by chsnce that four s,~oms of group theory (one of the set
of possible mathen~atical s~etry theories /Koptsik, 1988/) are
at the s~e time statements about four ~fferent s~et~es ~d
about four ~fferent equalities. This me~s that ~y group is
s~metrical. Therefore, to ~eve~ the group nature of a system
me~s to reve~ its s~etr~.

According to the GST(U) law of sz.ste~ess, "~y object is
an object-system ~d ~y object-system belo~s to at least one
system of objects of its kind" ~d, accor~ to the system s~-
met~ law, ~y system is s~etrical. Hence reality as a whole,
both objective and ~bjective, must obey the law of system s~-
metry. Reality includes ~l fo~s (kinds) of st~cture, al~
fo~s (kinds) of e~sten~(space, time, motion), 91~ fo~s of
alteration (four basic, i.e. identicsA, qualitative, qu~tita-
tive and relative fo~s nlus eleven of their combinations by two,
three or four), sA1 forms of evolution /four basic, i.e. evolu-
tionary identica~stasigenesis), evolutionary qu~mtitative (qu-
smtigenesis), evolutionary relative (isogenesis), plus eleven of
their combinations by two, three or four/, al~ fo~s of action
(two, one and zero le.teral) and all forms of relations /conrela-
tire (concordant) t:n~d disrelativ~discord~_ut)/ of the matter.

This leads to various s~metries ~d oe~its one to conso-
lidate the knowledge of different types of-ss~metry by me~s of
a new general systom ond philosophic~ category - "fo~s of s~-
merry matter".

D e v e 1 o p m e n t. It is possible to reach essential
progress in cognition of ~y object "sigma" if we present it a~-~
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art objcct-syst,<m ond reveal i~ it e3.]. the m<~.nifist~Ttion_~’ o~
~u~ ~o ~ep~e~en~ any objec~ as an objeo~-sys~em !~ is necessary
%o reve~ its "orimary" elements (i.e. elements which are consi-
dered as a mi~’~m~ uni~ at the Eiven level o~ investij~a~ion),
relations of uni~ (connections among the elements which m~e
~hem a whole) ~d the laws of comoosition (conditions which re-
s%ric~ the relations of

~.~i~h resDeo~ to develoomen~ i~ is aDpropris,te to reg~%rd the
followi~c consideration.

The orimar~ elements of deve!opmen% are a) %he bearers of
develoomen~ A, B, O, D,... which are the objects and at the
tmme the "resul~s" ~p~ases, s~ages) of deve!o-oment~ ~) the
of develop)men% (see above) by mesas of which sometD.in(~ is tr~.~-
formed into some o~her thi~:, c) the sources of develoomemt
which interact ~oositively, neg~,tively or .o ....... ~r~-~.l!~. and ~c% on
%h.e beerers of e~viroamen%s,l factors, i~he first stage of consi-
deration of ,~evelooment as a development-system auswers such
ouestions as: ~’.’ha~ develo--~s? ~n~ what ~oes it ~v~7o~e via
evolutionary " "%ransformo~mons~oes ~     i% develo~? why does it deve-
lop?

T~e relations of    ~
dis.chronous order of bc:~rers ~~.....,~. forms of ~o~l~’~v’~t- ~o~"
tions of unilateroA s~-~ ..... o ¯n,,,.t3.on of the oresen.t ~, %he o*s.~% znd.
of the fu%ure .... %he oresent (but not vic~ verse)-
of !nteraction, unila~e~’al ~tc~ion and mutual non-~,ction
the factors on %he one hand~ e~nd of the fmctors nnd the bearers
of develoomen% on the other hsi%d; d) probmbilis%ic ~e_~%lo~ of
"pol~nono~ari~nce" which .... volves numerous oossibilities but
onl~ a single develonmen~al form bei~ realized at each moment.
The main re~l% of %~e second s~a£e of consideration of develop-
men% as a development-system is smswering the ques%ion~ how
in what ~raph, fo~ is %he develoomen% realised.

The law of composition are p~ohibitions ~d Dermissions
co.coted wi~h a) f~d~en%al physical laws, ~enezal s.nd nazti-
oular system laws ~inoluding the laws of conservation), b) acti-
on of na%uzal selection a~ ~!I states of evolution of all fo~s
of %he matter; o) specific "oonst~o%ion" of developi~ systems
("enviro~en%"; "bearers of development"; %wo~ one ~id zero
%er~ connections ~on~ %hem), that oermi%s only ~ limited
of mutual transfo~ma%ions; d) ~n achieved level of develoomen%
which althouj:h is o.!%ered by %he new ~enera%ion of develo-omen%
bearers in turn affects the conditions of e~stence and r~u%es
of modifications of this .$~eneration; e) limited set of
%ions ~d developmen%~ forms and an evv~ :uore limited set of
conditions of %heir realisa%ion 9~t each moment. The m;~in
of the third stage of reoresents,tion of devc!opment e.s a deve-
lopment-system is ~he c, nhweri~ of the question, cccordin.3 %o~,:hs, t laws doe~z the developmen% occur.
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#o deve!o~]rnen½, the s~,stem s~mmetry law tr=-ulsfomnns into a law of
cvo].ution~.ry syc%e~ s~~n;ueti~y accordi;~ %o which "e~y developmen-
%~! o3~stem is s~m~ne%ric~l a% leas~ in one relation".

The co~rec~necs of %his assertion is proved by %he cons%~c-
%ion of %he fo!!ovzin~ Oaylay mathematical groups: I ) s3~ne%ry of
develo~men%~ b~,..xer~.~,~ ~ ~’ of different orders; 2j fo~ms of develop-
men% ~d ,~]odifica%ion (o~ evolutionary ~d non-evolutionary s~s-
~em trensforma%ion) in both cases of %he 8%h, 16%h or 64%h order;
3) evolutiOnal and non-evolu~ional system an~i%r~sfo~a%ions
(i.e~ "+" and "-" ~ypes of sys%em %r~sforma%ions); in each case
%hey are of %he 27%h, 81%h, or 7~9%h order; 4) p~ogressive, iso-
gressive (one level), regressive %r~sfo~a%ions of 3zd order;
5) prozressive, isogressive an%i%~ansforma%ions; in each of
~hree c .....es~    - ~rd order; 6) inne~ ~d outer sources of develop-
men%; in both cases the 3rd order; 7) actions (%we, one ~d zero
!a%eral actions e~o~ bearers, emo~ factors or 8~o~ bearers
o~ud factors) an~] relationships (con- s~d disrela%ive realized
the cours~e of %v~o, one or zero ac%ions); in both oases the 9%h

It is ~’em~.rkc.ble the.t ’~roups, ~bgroups, invs.ri~%s of non-
evo!utions~ry.<~-~ .... .... ~ra,.neforms:~ions s~nd an~itrs~sforma%ions "(me"
~.[Z[[cs.~[[o~.~ fel~us) s.re isomorphic ~i%11 respect %o :~h~ groups~
subgroup s ~ ..... ~ ~l,iVar!a.~l~ of evo!u$ione.r~.’ sys%em %rel~sformations end
.~,~,u~ ~,.,:.,~.,forrne.tions (d~veqo-~e~t:=]. .....~ ......... forms). ~his permits an~ fo~m

~,~ ._~._ .n~(~ ~o be t~dequ.~.%e on!~- %o a ool~resDondi!IZ :)articu-
-[r oZ~-t~eci~[~ %0 the ~’olr.tiw~ for:u ’3.~d so on. Ee.ch form of modifi-

..~’ -~" e~n. uo,~ifice.%ien ;,~.                           ...,"enernl._ ma[ be considered as Ii-
~[% !n ~ case of..’,o~ ~_u.c~u..~n o~ "embrL~o" of %he oorres~ondinX. de-of (~.evelo~) men% in ~enemal. It c~ be staidt~:~t deve!o~m,’-~nt~ i:~ ~]eneral con~i~ts of the embryos.

~’~_ ~.~.., t]~ lc.w of evo].ution~ry s~’~:tem s~etry the followi~
:e.~.the !:.’.-~ o~[ of’stem eoutz’~xlictiones~ of development, ac-

cora.i~ to ~;~:icb "9:~y s~fstem of development has a subsystem of
conl;ra~ictio~-system~, i.e. the subsystem of relations of unity
~tnd :’zt~u.:[:gle of o,pposites";

b ? J;D.% .~=£-~’k2_~_.}l~s2_e~_~ n~Dzc ou~2.~i~.qne s s o f d evelo om ent,nccor~in,;Z to which "~.y (l.evelo]2mentm.1 system has a subsystem of
~ oncout rg,dic tion-syst eros" ;

c) the sT~nm~etr~.,: of the subsyste~us themselves in at les.st
~o~ la~s trivi~].l> .,_ollo~ from the recognition of obliga-

tory ~;Zun:netr~= of the ~rou~ nm.ture of ~.ny developmental system at
le~.zt i~~ one rel.utlon c.uJ. r.lso from .~he oblige.tory presence in
r-~c~.,,..~-:~-e~s.. ,, of ~.. ~.~ont~’:v[i~:tionm.1 relations_ between mutually

;:~. t~ first lav~) eu~d ~ non-contral
,-lict~:.ona]. relntio~.-~m b,~t’.-,ee~:~ ,:u~.t~a].l[. uon-opDosite elements (pos-

~.oz’~’,v(~r [;]~..~ "-,’o~1, :,~ ~/ :]~r’:.tio~l~ ’~, .r-~ 0.~gt in general case
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~>>~, i.e. the number of non-contradicting relations is far
greater then that of contradicting ones.

~at is the contribution of non-contradicting relations to
the objective reality? Like contradicting relations the non-con-
tradicting relations play the role of sources or driving forces
of development sources. All the considerations mentioned above
are obviously confirmed by the history of scientific, esthetical
s~d philosophical knowledgeable, the progress of~which has been
achieved not only due to(but often even in ~pite of) gnoseolo-
gical contradictions, but also to gnoseological non-contradic-
tions, i.e. the collaboration and unity of supporters ol various
paradigms. Relations of non-contradictioness are of a fundamen-
tal significance also for the working out of logics~ly non-con-
tradictory theories of natural objects, o£ society and thinking.

The last assertion (c) is proved by the author by building
some relevant mathematical groups, namely of non-contradictory
relations of 2rid and 3rd order, o~ contradictory relations of
2nd and 3rd order, as well as of contradictory and non-contra-
dictory relations of 3rd order. In its turn these conclusions
have led to theconcept O~ mutually opposite and mutually non-
opposite contradictions snd non-contradictions, but under cer-
tain conditions identity or intertransformations of such contra-
dictions may occur.
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