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It is increasingly realized today that interdisciplinary research has a great potential. The study
of evolution very much belongs to this type of research. The panel “Macroevolution: hierarchy,
structure, laws and self-organization” is aimed at bringing together major scholars investigating
different types of evolution in order to exchange the results and unify the efforts. The panel is
supposed to consider cosmological, chemical, biological and socio-cultural macroevolution as
both consecutive and co-existing types of macroevolution. We believe that this is a very
important form of interdisciplinary cooperation, which may well help to achieve a better
understanding of the trends, patterns, mechanisms, and peculiarities exhibited by all these
different types of evolution. The experience gained with using ideas originating within one
particular type of macroevolution (e.g., biological evolution) for the study of another type of
macroevolution (e.g. social macroevolution) indicates that such an approach can be very fruitful.
In fact, in certain respects it appears possible to consider macroevolution as one single process.
In this case it is especially important to understand the underlying regularities and laws, although
some of these regularities and laws can be rather different, depending on the concrete entity
evolving (cosmic, biological, or social).

The following range of topics for discussion has been suggested:

1) Comparisons between cosmic, chemical, biological, and social evolution;

2) General issues within Big History / Universal History;

3) The “evolution of evolution” (the evolution of evolutionary theories);

4) Particular types of macroevolution, or macroevolution “at the border between two
domains” (e.g. with respect to ethology or biochemistry);

5) Other topics, such as linguistic, cultural, epistemological, or psychological
macroevolution.



One of the main focuses for the panel is to look for those regularities and rules that are
common for different types of macroevolution, as well as the analysis of the applicability of
concrete rules to particular types of macroevolution.

Our main starting points are the following. Firstly, evolutionary rules should not be regarded
as rigid functional relationships that are necessarily found in all evolutionary phenomena of a
particular class, but rather as certain principles that tend to be supported by empirical data and
that can therefore help us to provide a more adequate explanation of the studied complex
processes.

Secondly, there are important grounds for seeking to determine similarities between different
types of macroevolution:

a) In most cases we are dealing with very complex non-equilibrium, yet relatively stable
systems. The general principles of the functioning and evolution of such systems are described
by general systems and complexity (non-linear dynamics) theories;

b) We observe a complex interaction between systems and their environments that can be
described by a few general principles (although they emerge in somewhat different ways in
different types of evolution);

c) It is important to become aware of certain “genetic” links between different types of
evolution.

One further important task of the panel consists of the analysis of evolution of various types
of hierarchically and heterarchically ordered structures within different types of macroevolution.
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Revision or Revolution: Macro-History and Human Survival

The inclusion of macro-historical studies in the world’s educational systems is of vital
importance for solving the devastating ecological, social and economic problems that our planet
currently faces. While there was a shift towards offering “global studies” in universities after
World War II, many of these efforts were discipline-based and in support of existing national or
corporate systems. This academic direction has tended to evolve in two different directions in the
last twenty years. The globalization or hierarchical model still tends to focus on power-
relationships in regions and markets, seeking solutions through national and corporate systems.
The mondalization or horizontal model, in contrast, is interdisciplinary and uses the entire world
as its reference point, seeking solutions based on mutual international efforts. Both these
tendencies appear in macro-historical studies. A problem that we face as macro-historians is how
do we reconcile these two visions of global studies and how do we insert macro-history in each
of our national systems for global benefit? This problem is the subject of my presentation.
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Big History and the Future

In my presentation, I will first give a short overview of my explanatory scheme for all of
history from the beginning of the Universe until life on Earth today (big history). This scheme is
based on the ways in which energy levels as well as matter and energy flows have made possible
both the rise and demise of complexity in all its forms. This scheme was first published as an
article in Social Evolution & History, 4, 1, March 2005 (87-135). Subsequently, I will present
some fascinating findings, ranging from cosmology to human history which I found in the
literature during last few years while writing the manuscript of my new book about this
approach, tentatively titled: Big History and the Future. These examples fit the proposed theory
very well (I did not come across any examples that did not fit the theory). This will be followed
by the application of my approach to what the future may have in store for all of us.
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Synergetics and Evolutionary Paradigm

In modern scientific worldview, synergetics is often viewed as the theory of evolution and
self-organization of complex systems, which seems an unjustified terminological and conceptual
expansion of this term as well as of the results of exact science beyond the limits of its subject
matter. First of all, it is necessary to pay attention to the fact that all studied and mathematically
described synergetic effects — such as self-organization phenomena (formation of dissipative
structures), effects of bifurcation transitions (spontaneous choice between different paths for
systems development), etc. — are detected exclusively in streams and mediums which cannot be
understood as complex systems. Really, in such objects of research as thermal convection, waves
in plasma, etc., it is impossible to single out a set of elements with fixed links which would make
it possible to consider these objects as systems. Hence, the application of the formalism of
synergetics to complex systems is incorrect. Certainly, in such systems as biological organisms,
economy and so forth, it is possible to find different streams and mediums in a non-equilibrium
state. It is even possible to show that in certain situations, nonlinear processes in these streams
and mediums exert an essential influence on the system’s behavior. Yet this does not mean that
complex systems are objects of synergetics.

But the most serious problem with such extended interpretation of synergetics is the incorrect
use of the term “evolution”. Certainly, such word-combinations as «the evolution of a chemical
reaction» and «the evolution of convectional process» are generally accepted nowadays, yet it is
clear that these processes have nothing to do with evolution in the sense of the formation of
unique new phenomena. Synergetic self-organization (the formation of dissipative structures) is
no more an evolutional phenomenon than the formation of crystals in solutions — both processes
are experimentally reproducible, and consequently we cannot call them evolutional. Similarly,
all the reasoning about the bifurcation multi-choice direction of systems’ movements has nothing
to do with evolution — the existence of equations with several possible solutions in fact indicates
that we are dealing with a reproducible process and not with an evolutional phenomenon.



However, there are certainly several positive results from applying synergetics to
evolutionary researches — such as the concept of dynamic chaos as a detector of weak influences
and some concepts as well.

boanauyeB Anexcanap Biaagumuposuy
CuHepreTuka M 3BOJIOIHOHHAS NAPAIUTMa

B coBpeMEHHOM Hay4HOM MHUPOBO33PEHUH CHUHEpPreTHKa YacTo IO3UILHOHUPYETCsS Kak
TEOpHUsl 3BOJIOLUUU CIOKHBIX CHCTEM, 4YTO TMPEACTABISAETCS HEIOCTATOYHO OOOCHOBaHHBIM
pacrpocTpaHeHHEM MOHATHIHOTO anmnapara U BbIBOJIOB TOYHOM HayKH 3a MpeAesbl ee MpeIMeTa.
[Ipexxne Bcero ciemyer oOpaTuTh BHUMAHUE HAa TO, YTO BCE M3YyUYEHHBIE U MaTeMaTUYECKU
ONHCaHHblEe cUHepreTudeckue AHPQGEeKTsl — B YAaCTHOCTH, SBJICHUE CaMOOpraHU3aluu
(oOpa3oBaHME  JUCCHIIATUBHBIX  CTPYKTYp), J¢dexTsl OudypKalMOHHBIX  TEPEXOJI0B
(CTIOHTaHHBIN BBIOOP OJHOM W3 BO3MOXHBIX TPAEGKTOPUI NBUKEHUS) U Ap. — MPOSBIAIOTCS
UCKJIIOYUTEIBHO B MOTOKAX U CPEAax, KOTOPbIE NMPUHIMINAIBLHO HEBO3MOXKHO TPAaKTOBAaTh Kak
CIIOKHBIE cUCTeMbl. JleficTBUTENbHO, B TakMX OOBEKTaX HCCIENI0BaHMs, KaK TersoBas
KOHBEKIIMsI, BOJHBI B IUIa3M€ W T. I., HEBO3MOXXHO BBIACTUTH HAOOp JIIEMEHTOB C
(UKCUPOBAHHBIMU CBS3SIMM, YTO TOJIBKO M IO3BOJMJIO OBl MPEICTABIATH 3TH OOBEKTHI Kak
cucteMbl. CrieoBaTeiIbHO, TEPEHOC CHHEPTETHYECKOTo (Gopmaan3Ma Ha CIOXKHBIE CHCTEMBI
HEKOppeKTeH. be3yclioBHO, B TakUX CUCTEeMax, Kak OMOJOrMYecKHe OpPraHU3Mbl, SKOHOMHUKA U
p., BO3MOXKHO BBIAECIUTh OTOKU U CPE/IbI, HAXOASIINECS B HEPABHOBECHOM COCTOSIHUU, U JaKe
[I0Ka3aTh, YTO B ONPEACICHHBIX CUTYallUsIX HEJIMHEHHBIE MPOLECChl B ATUX MOTOKAaX U cpenax
CYILIECTBEHHO BIIUSIOT HA IIOBEJIEHUE CHCTEMbI, HO U3 ITOrO0 HUKAK HE CIEAYyEeT, YTO CaMu
CJIO’KHBIE CUCTEMBI SIBJISIOTCS CUHEPI€TUYECKUMU O0bEKTaMHU.

Ho naumbonee cepre3Hylo mpobieMy NpU pacIIMPHUTENbHON TPAaKTOBKE CHHEPTIETHUKU
IPECTaBIseT TEPMHUHOJIOTMYECKOE HEIOpa3yMEHUE B HCIOJIb30BAHUU IMOHATHUS «IBOJIIOLUSY.
be3ycnoBHO, Takue BBIPDAKEHUS, KAK <«O3BOJIOLUS XUMHUYECKOM pPEAKLUN», «3IBOJIOLUS
KOHBEKIIMOHHOT'O IIPOILECcCay, YK€ CTalu OOMXOIHBIMU, HO IIPHU 3TOM CIIELYET YUUTHIBaTh, YTO
3TU U MOJO0OHBIE MPOLECCH HE UMEIOT HU MAaJCHIIEro OTHOLICHHS K HBOJIOIHMH, TOHUMAEeMOU
KaK MOSBJICHHE HNPUHUUIHMAIBHO HOBBIX (peHOMeHOB. CHHepreTHyeckas caMOOpraHM3alus
(oOpa3oBaHME JHCCUIATUBHBIX CTPYKTYp) He Oojiee 5SBONIOLMOHHOE SIBICHUE, YeM
(opMHpOBaHUE KPUCTAJUIOB B pacTBopax — o0a mpolecca OAHO3HAYHO BOCIPOM3BOJMMBI B
IKCIEPUMEHTAX, TO €CThb HE SBJISIOTCS 3BOJIIOLMOHHBIMU. AHAJIOTMYHO, BCE PACCYKIEHUSA O
O6udypKallMOHHON MHOTOBapUAaHTHOCTH TPAEKTOPUN IBUKEHUS CUCTEM HE MMEIOT OTHOILEHUS K
IBOJIIOLIMY — CAMO HAJINYMS YPAaBHEHUS C HECKOJIBKUMHU BO3MOXKHBIMU PELUICHUSIMH YKa3bIBA€T Ha
TO, 4TO MEPe]] HAMU HE IBOJIIOLMOHHBIN ()EHOMEH, @ BOCIIPOM3BOIUMBII MPOLIECC.

Xots, 0€3yCIOBHO, MOXXHO OTMETUTb U TIOJOXKHTEIbHbIE MOMEHTBI, KOTOphIE BHECIA
CHUHEPreTHKa B BOJIIOLIMOHHBIE UCCIIEAOBAHMS — 3TO MIPEICTABICHUE O JUHAMUYECKOM Xaoce Kak
JIETEKTOPE Ca0BIX BO3ICUCTBUN U HEKOTOPHIE IPYTHE.
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Building and Foresight from a Long-term Perspective



I am interested in the question of why people build the way they do as well as how people
behave in reaction to building. Knowledge about the ways in which building and societies
interact is important, not least because of the increasing responsibility of architects for this
important aspect of everyday life all around the world. During the past century, however,
because of its complexity the question of how building and societies interact has been difficult to
answer. Research into the very long-term evolution of this complexity may shed some new light
on this subject.

By considering the evolution of the interaction between building and societies from its most
basic stages of animal building to the largest modern building projects, a simple pattern emerges
which appears to hinge on the concept of foresight. Early humans appear to have been able to
imagine manipulating resources with the aid of constructions, even if those resources or
constructions were not yet present in their direct environment. Such a type of foresight may have
led them to gather resources in a certain place in order to manipulate them using a built-up
structure. It may also have stimulated the creation of new built-up structures in order to
manipulate these accumulated resources in novel ways. In doing so, a positive feedback loop
may have emerged, which has led to ways of building in which foresight played an ever-
increasing role.

Over the course of time, the discovery of important new resources such as controlled fire,
domesticated plants and animals, and fossil fuels as well as the consequences of these
discoveries for the available social resources all led to new types of construction in which
foresight became increasingly important. This provided new opportunities for builders to control
certain aspects of societies. Yet such types of construction characterized by more foresight often
implied dealing with conflicting interests, the outcome of which very much depended on the
power and dependency relations prevailing. Most notably ever since the Industrial Revolution,
architects have had to take into account the interests of increasing numbers of people whose lives
were affected by their constructions. In addition to new opportunities, this may have provided
some new constraints for the builders. As I see it, these two major trends form the basis of the
complex interaction between modern construction and society, while they may also provide
some clues for solutions to some of the problems architects face today.
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On the Evolution and Meta-evolution

Animate  nature is regarded  as a  cybernetic  hierarchical  system
(http://www.ipiran.ru/publications/publications/grinchenko/), realizing its properties of adaptive
activity and intention to energetically preferential conditions by means of the mechanism of
hierarchic search optimization with goals and criteria related to energy. Comparatively high-
speed processes, taking place in cellular and organismal contours of animate hierarchy, are called
adaptation (respectively cellular and organismal). By analogy, comparatively slowly elapsing
adaptive processes, taking place in biogeocenosis and in the biogeosphere contours of animate
hierarchy, are subsequently called evolution (respectively biogeocenosis and biogeosphere). 1t is
impossible to refer the processes associated with the increasing hierarchy of the animate system
itself to evolutionary processes determined in this way. Let’s define the concept “meta-
evolution” as the procedure of new tiers buildup in hierarchical system during its formation as
such. This term describes processes associated with the appearance in the distant past of the



Earth of representatives of new tiers in the animate hierarchical system: about 3.6 billion years
ago prokaryotes; about 2.59 billion years ago complex cell-eukaryotes; about 1.58 billion years
ago multi-cellular organisms; about 0.57 billion years ago biogeocenosis. Under the
circumstances, these meta-evolutionary processes of animate life take place quite regularly. The
comparison of biogeocenosis and biogeospheric evolutionary processes with processes of micro-
and macroevolution indicates that these two groups of terms demonstrate the large variety of the
objects under consideration. As a result, the areas in which species live are determined by its
specifics and have a secondary effect for microevolution. The biogeocenosis evolution elapses in
ranges of concrete biogeocenose (with a typical size — with a radius of its conditional circle up to
15 km) and covers all species, its population. Analogously, depending on the choice of the
considered supra-specific taxon within the framework of its macroevolution, the size of the area
containing it is being concretized too. In biogeospheric evolution, first of all these areas are
distinguished by their typical size (up to 222 km, 3370 km and 51,000 km), to which the areas of
life of all animate representative gravitate, actively interacting (opponent, symbiotically etc.)
with one another within these boundaries. Thus, the suggested concept envisages a new aspect
research of evolutionary processes in animate nature, in which microevolution appears as the
primary stage of the investigation of biogeocenosis and of macroevolution: of biogeospheric
evolution.

I'punyenko Cepreit HukosnaeBua
OO0 >BOTIOIMH M METAIBOJIIOINH

XKuBas mnpupoma paccmaTpuBaeTcsi Kak KuUOEpHETHYecKas HepapXuyeckas CucTeMa
(http://www.ipiran.ru/publications/publications/grinchenko),  peanmusyromass ee  cBoiicTBa
OPUCTIOCOOUTENPHON aKTUBHOCTH M CTPEMJIGHHS K DHEPreTHYECKH NPEAOYTUTEIEHBIM
COCTOSIHMSIM TOCPEACTBOM MEXaHHM3Ma HMEPAPXUYECKON IMOMCKOBOM ONTHUMM3ALMU LENEBBIX
KPUTEPHEB YHEPreTHUECKOro xapakrepa. CpaBHUTENBHO OBICTPBIE MPOLECCHI, TPOUCXOIAIINE B
KJIETOYHBIX W OPraHU3MEHHBIX KOHTYpax HEpapXWH >KMBOIO, Ha3bIBAIOT ajanTanuen
(COOTBETCTBEHHO KJIETOYHOW M oOpraHu3sMeHHoil). [lo aHamoruu, CpaBHHUTEIBHO MEIJICHHO
MPOTEKAOIIUE MPUCIIOCOOUTENBbHBIE TPOLECCHl, MPOUCXOIANINE B OHOT€OICHOTUYECKUX U
O6uoreocepHOM KOHTypax MEpapXHH KHBOTO, CIEIyeT Ha3bIBaTh 3BONIONMEH (COOTBETCTBEHHO
ouoreorneHoTnueckoii u buoreocdepnoir). K omnpenensembim TakuMm o0OpazoM mporieccam
IBOJIIOLIMM HEJB3 OTHOCUTH IIPOLIECCHI, CBSI3aHHBIE C POCTOM HEPAPXMHM CAMOM CHUCTEMBI
*KuBoro. OnperenuM MoHATHE «METa’BOIIOLN KaK NPOLEAypy HapalluBaHUs HOBBIX SPYCOB B
HEepapXUUECKO cucTeMe B XoJle ee (GOpMHUPOBAaHUS KaK TaKOBOW. Torna MMEHHO 3TOT TEPMHH
OyIeT ONMUCHIBATH MPOLIECCHI, CBA3AHHBIE C BOBHMKHOBEHHEM B OTJAJICHHOM MPOILIOM 3eMIIU
IIPEJICTaBUTENIEN HOBBIX SIPYCOB HEPAPXUUECKON CUCTEMBI )KUBOI0: OKOJIO 3,6 MIIpA.JIET Ha3al —
MPOKAPUOT, OKOJIO 2,59 Mupa JEeT Ha3all, — CI0XKHBIX KIETOK-3BKapHoT, OKOJO0 1,58 mMipm.jer
Ha3a/l — MHOTOKJIETOYHBIX OpraHu3moB, okoio 0,57 mupa jetr Hazan — OuoreoueHos3os. Ilpu
3TOM TMPOLIECCHl METa’BOJIIOIMH KUBOTO HE SIBISIOTCS MPUCIOCOOUTETHHBIMU, 4, HANPOTUB,
OPOMCXOAT BIONHE peryisipHo. ComocTaBieHHe TNPOLECCOB OMOTEOLEHOTUYECKOH U
buoreocdepHoii 3BOMIONMH C MPOLIECCAMU MUKPO- U MAaKpO3BOJIIOIUHU [TOKA3bIBAET, YTO 3TU J[BE
IPyNIIbl TEPMUHOB «BBICBEYHBAIOT)» COBEPIICHHO PA3JIMYHbIE OOBEKTHI CBOETO PAaCCMOTPEHHS.
Tak, pasmepbl apeajia TPOXKMBAHUSA BHAA OIpPENEISAIOTCS €ro crneuupuko u  Ans
MUKPO3BOJIIOIMN HOCAT BTOPUUHBIN XapakTep. bruoreoneHoTnueckas ke 3BOJIIOLMS IPOTEKAET B
npeJenax KOHKPEeTHOro OMoreoeHo3a (¢ XxapakTepHbIM pa3MepoM — paJiyCcoM YCIOBHOTO Kpyra
— nopsiaka 15 KM) 1 0XBaThIBa€T BCE BUABI, €M0 HACEISIOMME. AHAIOTMYHO, B 3aBUCUMOCTH OT
BbIOOpa paccMaTpMBaeMOro HaJABHJIOBOTO TaKCOHAa, B paMKaX €ro MaKpO3BOJIOLUU
KOHKPETU3UPYETCS U pa3Mep BMEILAIOIEro ero apeana. Torna kak B buoreocdepHoit aBosronum
W3HAYAJILHO BBIICIISIOTCS CBOM XapaKTepHbIe pa3mepsl (mopsiaka 222 kM, 3370 kM u 51 ThIC. KM),



K KOTOPBIM TSTOTCIOT apeajbl MPOKUBAHUS BCEX MPEICTABUTENEH IKHBOTO, AaKTHBHO
B3aUMO/ICHCTBYIOIINX (KOHKYPEHTHO, CAMOMOTHYECKH H T. I.) MEXIY COOOH B 3THX I'paHMIAX.
Takum oOpa3om, mTpeanaraeMas KOHIENIHS HaMedyaeT HOBBIH pakypc HCCIEeIOBAHUS
9BOJIOLIMOHHBIX TIPOIECCOB B JKUBOW MPHUPOAE, IPU KOTOPOM MHUKPOIBOIIONHS BBICTYIAeT B
Ka4yecTBE MEPBUYHOTO dTana M3ydeHHss OMOTEOEHOTHIECKON HBOJIOIMH, a MaKPOIBOIIONUS —
BbuoreochepHoii.
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What is Macroevolution?

The term “macroevolution” was coined in 1927 by Yury Filipchenko to describe the process
of the appearance of characters distinguishing the groups of organisms of high taxonomic level.
He believed that this processes had nothing in common with genetic mutations the geneticists
play with. According to Filipchenko, the mechanism of macroevolution is not well known, but it
might have been some kind of spontaneous transformation similar to embryogenesis.

Among English-speaking biologists the term “macroevolution” became widely known after
the studies of Richard Goldschmidt. He considered macroevolution as the sudden appearance of
“hopeful monster”, 1. e. an organism differing significantly from its parents which turned out to
be successful in the struggle for existence.

Today, macroevolution is usually defined as “evolution above the species level”.

In parallel to all of this, geologists used the term macroevolution in other meaning, namely as
the processes resulting in the global change of flora and fauna in the entire biosphere, which is
reflected by the change of geological strata.

The geological term seems to be relatively substantiated, unlike the biological ones. There
are no reasons to differentiate macroevolution from other types of evolution, because it is
impossible to distinguish the borderline between them.

Usually all evolutionary processes taking place in the past are considered within a context of
modern ones. However the essence of evolution changes over time. Ever since the pre-Cambrian
time, when all phyla originated, the taxonomic level of new groups has been decreasing
continuously. Today only new populations or species can appear, and they are hardly able to give
birth to new groups at a higher taxonomic level. The results of evolution change over time like
the organism changes during his life.
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Two Patterns of Evolution Speed Change



The report presents an analysis of evolution taken in its most general aspect including social
and biological processes as well as the history of the Universe, Earth and sign systems. On the
basis of data on the evolution of social, biological and other systems we arrived at the idea of the
existence of two main patterns of evolutionary processes.

The first one is best studied in biological evolution. It consists of long stages of slow
evolution, which are cut either by short crisis periods or by periods by speedy evolution. The
second pattern includes both accelerating and decelerating evolution. The changes of sped
characteristic of the second pattern demonstrate an abrupt change of parameters, by which we
understand exponential even hyper-exponential laws including hyperbolic laws. The pattern
includes approaching to the singular point as well as leaving it.

Simple mathematic models are offered depicting hyper-exponential mechanisms of growth,
in particular the growth of the Earth’s population and GDP per capita. The dependence between
the growth of the Earth’s population and of GDP per capita is studied. The values of the Earth’s
population in different epochs are obtained as well the dependence between the GDP per capita
and the degree of ecological niche filling.

The relations between the two patterns of evolution are analyzed with special emphasis on
the role of the observer’s point of view while estimating the speed of current changes. The
different forms of both patterns during the course of real evolution, by means of complicated and
manifold ways, are embedded into one another. It is noteworthy that both patterns often conceal
a more or less constant speed of change which leads to evolution. The above speed is, at the
same time, limiting the evolutionary speed.

Hupeas Cepreii BagaumoBuu
J[Ba maTTepHa U3MEeHEHUIi CKOPOCTH IBOJIONMOHHBIX MPOIECCOB

Jloknax MOCBSILEH aHaau3y OSBOJIOLMU B camMOM OOIIEM IOHMMaHHM, BKIIIOYAIOILEM
COLMAIIbHYIO U OMOJIOTHYECKYIO BOJIIOLMIO, a TaKKe HCTOpUI0 BeeneHHo, 3eMiu u 3HAKOBBIX
cucreM. Ha ocHOBaHMM JaHHBIX 00 OHBOJIOLUHM COLMAIBHBIX, OHMOJOTMYECKUX U JAPYTUX
IIPOLIECCOB CJI€TIaH BBIBOJ O TOM, YTO CYIIECTBYIOT ABa OCHOBHBIX ITaTTEPHA TEUEHUS MPOLIECCOB
IBOJIIOLIMH.

[lepBbiii marTepH, HambOosee M3YyYEHHBIH B OMOJOTMYECKOW HBOJIOLHMH, COCTOUT U3
JUIATEIBHBIX 3TANlOB IIOCTENIEHHOW JBOJIOLHUH, Pa3JeNsIeMbIX KOPOTKUMH IEPUOJAMH KPU3HCOB
WIN TIeproAaMu OBICTPO HBOJIOIMH. BTOPOI maTTepH BKIIOYAET B ceOs KaK 3aMeUIIONTYI0Cs,
TaK U yCKOPSAIOLLYIOCS 3BOIMIOLUI0. MI3MEHEHMsI CKOPOCTH, XapaKTepHbIE 71l BTOPOIrO MAaTTepHa,
XapaKTEepU3yIOTCS OYEHb CUIbHBIMU 3aKOHAMU M3MEHEHUS MapaMEeTPOB — AKCIOHEHIIUAIbHBIMU
U Ja)Ke TUIEPIKCIOHEHIMAIBHBIMU, B TOM YHCJIE TUNEPOOIMUECKUMH, CXOJAINUMUC K TOUKU
CUHTYJISIPHOCTH WJIM UCXOJSALIUMU U3 HEE.

IIpennoskeHsl MPOCTbIE MATEMAaTUYECKUE MOJECIIN, ONUCHIBAIOIINE THIIEPIKCIIOHCHIIMAIBHBIC
MEXAaHMU3MBl pOCTa, B YaCTHOCTH pOCT HaceineHus 3emsn u poct BBII Ha nymry HaceneHwus.
PaccmoTpeno cooTHomieHrne Mexay poctoM HaceneHwem 3emuin U poctom BBIIL. Ilomyuenst
OLICHKU INPEIEIbHON YKMCICHHOCTU HACEICHUs B pa3HbIC d10XU U 3aBucumoctu BBII Ha nymry
HACEJICHUS OT CTEIICHU 3aIll0JHEHMS DKOJIOTMYECKON HUILH.

PaccMOTpeHO COOTHOIIEHHE JByX MATTEPHOB XOJa HBOJIOLHUH, OCO0O0 BBIACICHA POJb
MPEICTABICHUN HaOIIOaTEeNsl TIPU OIEHKE CKOPOCTH MPOMCXOASAIMX H3MeHeHui. [lokaszaHo,
YTo paznuyHble (GopMbl 000MX TATTEPHOB B PEAIbHOW HBOJIONMM  CIOKHBIMH |
MHOTO00Opa3HBIMH CIIOCOOAMU BIJIOKEHBI IPYT B ApyTra. [Ipu 3TOM 32 000MMU MaTTEpHAMU YacTO
CKpbIBaeTcs 0ojiee WM MEHee NMOCTOSHHAs CKOPOCTh M3MEHEHHH, MPUBOAALINX K IBOJIOLHH,
CIIy’Kallasl TaKKe OrPaHUYCHUEM CKOPOCTH 3BOJIIOLUH.
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Macroevolution: from the Bio-cosmological Point of View

In his presentation and introduction of the original Bio-Cosmological concept, the author
primarily aims at the substantiation of the two basic types of relationships with the surrounding
and constituting world (Cosmos) — Organic (organicism) and Non-Organic (dualism and
physicalism); and of the three fundamental approaches to the exploration of one the same cosmic
reality: 1. Transcendent (A-Cosmist, Monistic); 2. Transcendental (Anti-Cosmist, Idealistic); 3.
Bio-cosmological (Real-Cosmist, Realistic). In other words, for a proper consideration of major
issues in macroevolution we need a clarification of our metaphysical basis. Substantially,
Transcendent and Biocosmological approaches refer to the Organic (A-Cosmist and Real-
Cosmist) relations to the world, while a Transcendental standpoint realizes an Anti-Cosmist
treatment of the Cosmos as of inorganic space and the Earth’s physical nature. Roughly
speaking, in the domain of rational philosophy the first (A-Cosmic) form is based on the
philosophy of Plato, while the second form (Anti-Cosmist) is based on Kantian philosophy as
well as of other modern Western thinkers, whose philosophies are based on the axiom of
dualistic interrelations of human mind and the surrounding cosmos. The third type is based on
the realistic philosophy of Aristotle, which was rediscovered (in its full meaning) during the 19"
and 20th centuries by Russian philosophers and scientists, yet violently suppressed since 1917. A
cornerstone of the author’s presentation (and the most important point for the discussion) could
become the substantiation of the thesis that modern conceptions of macroevolution have a
transcendental origin and are chiefly based on the all-embracing transcendental principles of
“matter” or “information”, or other transcendental essences. At the same time, the great potential
of Russian organicism (cosmism, Aristotelism) still remains unclaimed, which is an alarming
situation for the development of world culture. In his presentation, the author will advance and
substantiate the model of a (macro)cyclic evolution of world culture, and will, subsequently,
substantiate fundamental (a posteriori) principles of modern bio-cosmology (Real-Cosmism),
and will, ultimately, characterize his own Bio-Cosmological conception. A discussion on Bio-
Cosmology was started in the journal E-LOGOS (<http://e-logos.vse.cz/>), section — Bio-
cosmology.
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Science, Evolution, Resources
The face of the contemporary civilization is mainly determined by the liberal-market

innovative economy closely related to science. Science also plays a leading role in the attempts
to preserve the human environment for the future. Yet one may wonder whether civilization in



the more or less distant future will actually be based on science, as well as what the possible
place will be of science in progress in the future.

In analyzing these questions, science is considered as a typical phenomenon of the evolution
within the frameworks of the universal evolutionism. Science is analyzed in this context as a
progressive evolutionary phenomenon, yet it is noted that no progressive evolutionary
phenomenon is an eternal “leader of the progress”; with the passage of time, other evolutionary
paradigms may take over this leadership role. This point implicates the fundamental inference
that science will lose its leadership position in the creation of the progress vector of the
civilization.

The main focus of my work consists of the resource restrictions in the progress of science.
The contemporary trends are such that progress in the most fundamental directions of the science
becomes more and more expansive, and the costs begin to contradict the aggregate world profit
of its civilization. A very dangerous process for fundamental science is thus being produced: the
restriction of the monetary funds for science leads to decrease of the stream of new science
results; the decrease of the stream of new science results leads to decrease of the interest of
society in science; the decrease of the interest of the society in science leads again to decrease of
the monetary funds for the science, etc.—the positive feedback loop is closed. This positive
feedback loop may lead to almost sudden collapse of the fundamental researches.

The main focus of my work is related to the development and analysis of a mathematical
model of this positive feedback loop. The model produces some nontrivial and even at first sight
counterintuitive predictions. For example, it predicts that the growth of funds for fundamental
science will lead to a far earlier collapse, while it cannot prevent this unpleasant moment in time
from happening. It is discussed why the funding of fundamental science must be as high as
possible in spite of this event.

ITanoB Anexcanap JAmurpueBuyd
Hayka, 3Bosouusi, pecypcsl

OOnMK COBPEeMEHHOW HUBWIM3ALUHN B 3HAUYUTEIBHON CTENEHH OmperenseTcs audepaabHo-
PBIHOYHON HMHHOBAallMOHHOM SKOHOMMKOW, HEpa3pbIBHO CBSI3aHHOW ¢ Haykoil. Hayke Ttaxxke
OTBOAUTCA BCAyLIAasd pOJib B IHOIIBITKAX COXPAaHCHUS CPCIbL 06HTaHI/IH Ha (1)0He 9KCTCHCHUBHO
pa3BHBaroIierocst yejgoeuectBa. Ho sBiseTcss nu NEeHCTBUTENBHO LMBUIM3aLUs OoJjiee WIH
MEHEE OTJAJICHHOTO OYyIyIero «IUBUIM3AIMEeH HAYKI», U KAKOBO BO3MOXXHOE MECTO HAYKHU B
Oymymiem pa3BuTUn?

B ananuze »TOro Kpyra BOINPOCOB HayKa paccMaTpHUBAETCS KaK THUIIMYHOE SIBJICHHE
SBOJIIOIIMM B paMKax MPEJCTaBICHUN YHHBEpPCAJIbHOIO 3BOJIIOIIMOHU3MA. B 3TOM KOHTEKcTe
HayKa pacCMaTpPUBAETCS KaK MPOTPECCUBHOE HBOJIIOIMOHHOE PEUICHUE, HO OTMEYAETCs, 4YTO HU
OJIHO MPOTPECCUBHOE HBOJIIOLIMOHHOE PEILIEHUE HE SBIIAECTCS BEUHBIM <JIUJEPOM Mporpecca» — Ha
CMCHY €My CO BpPCMCHCM IMPUXOIAAT APYruc mnapaaurmMbl ISBOJIOLUU. 910 OGCTOHTGHBCTBO
OPUBOIUT K (DyHAAMEHTAIbHOMY MPEINOJIO0KEHUIO, YTO B KAaKOW-TO MOMEHT Hayka HauyHEeT
yTpauuBaTh CBOE JUAUPYIOLIEE MOJ0KEHHE B (POPMUPOBAHUN BEKTOPA Pa3BUTHSI LIMBUIIM3ALINH.

B pabore ocHOBHOe BHUMaHHE YIENAETCS PECYpPCHBIM OTPaHUUYEHUSIM B Pa3BUTHUU HAYKH.
COBpeMCHHBIe TCHACHIIUNU COCTOAT B TOM, YTO HNPOJABUIKCHUC Ha HaI/I6OJIeC (bYHI[aMeHTaHBHbIX
HaIpaBJIEHUSAX HCCIEIOBaHUN 0OXOIUTCS BCE JOPOKE, TPUUEM CTOMMOCTh TaKUX HCCIEIOBAHUN
YK€ BXOIHUT B IMPOTHBOPCYHUC C BEJIIMYUHOU COBOKYITHOT'O MHPOBOI'0 MPOAYKTa IUBUIIN3AlIUU.
OT0 MOPOXKIAET OYEHb OMACHBIN A pyHAAMEHTaIbHON HAayKHU MPOLIECC: OTpaHUYEHUE CPENICTB,
3aTpavYrMBaACMbIX HA HAYKY, YMCHBUIACT IMOTOK HOBBIX HAYYHBLIX PC3YJIbTATOB; CHUKCHHUC ITOTOKA
HOBBIX PE3YyJIbTaTOB CHIKAET y O0IIeCTBa MHTEpEC K HayKe; CHUKEHHE MHTepeca K HayKe CHOBa
CHI)KAeT KOJIMYECTBO CPEJCTB, 3aTpauMBaeMbIX OOIECTBOM Ha HAyKy, 4TO BEJET K emie Ooiee
MIPOrPECCUBHOMY CHM)KEHHIO KOJMYECTBA HOBBIX PE3yJIbTATOB, M T. JI. — TaK 3aMbIKAeTCS METIIs



MOJIOKUTEIBHON 00paTHOM CBSA3H. DTa METJIS MOJOKUTEIbHON 00paTHON CBSI3U MOKET IPUBECTU
K IOYTH BHE3AITHOMY KOJIIAncy (pyHAaMEHTAIbHBIX UCCIIEOBAHUM.

OcHoBHast 4acTh paOOTHl IMOCBSIIEHA MOCTPOEHUIO M aHAIM3y MaTeMaTU4YeCKOW MOJeNu
YIOMSHYTOW HETIN TIOJIOKUTENIbHOW 0OpaTHOW CBsi3U. Mojenb NPUBOAUT K HEKOTOPHIM
HETPUBUAJIbHBIM, U J1a)K€, Ha MEPBbIA B3I, KOHTPUHTYUTHUBHBIM INpejcKazaHusM. Tak, oHa
IpeCcKa3bIBaeT, YTO YBEJIMUEHHE 3aTpaT Ha (yHAaMEHTAJIbHYIO HayKy IPUBOJIUT K ee Ooiee
paHHEMY KOJIJIAamcCy, a BOBCE HE OTJASIET ATOT HENPUATHBIA MOMEHT. OOcyXJIaeTcs, mouemy,
HECMOTpsL Ha 3TO, 3aTpaThl Ha (YHJAMEHTAIbHYI0 HAayKy JOJDKHBI OBITh MaKCHUMAalbHO
BO3MO>KHBIMH.
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Paleontological Data Imply the Existence of Positive Feedbacks in the Evolution of
Biodiversity

Biodiversity dynamics largely depends upon changes in average longevity of taxa. The
hyperbolic character of the Phanerozoic biodiversity growth implies that there may be a positive
feedback between the growth of alpha diversity, or within-community genus richness (D), and
the increase in average longevity (stability) of genera (L) (Markov and Korotayev, 2007). One
possible reason for the proposed positive correlation between D and L is that diversity can be
expected to give rise to ecosystem stability, which, in turn, may slow down the extinction of
taxa. The analysis of two global paleontological data sets (Sepkoski’s compendium of fossil
marine genera and The Paleobiology Database) shows that the correlation (i) actually exists in
the Phanerozoic marine biota and (ii) is robust to some possible sources of errors in L and D
estimation. Further analysis reveals that the correlation is not a secondary pattern caused by
either or all of the following factors: (i) occurrence rate of taxa, which is greatly influenced by
differential incompleteness of the fossil record; (ii) degree of sediment lithification, which is one
of the major factors affecting the preservation of fossils; (iii) onshore-offshore gradient; (iv)
parallel growth of both L and D through the Phanerozoic; (v) paleolatitudinal gradient. Although
there may be other factors that influence both L and D in a similar way, the results generally
confirm the hypothesis that higher alpha diversity may result in higher longevity of genera.
Therefore, the paleontological data do not contradict the idea that the evolution of biodiversity
can be influenced by positive feedbacks mediated by the hierarchical structure of the biota.

MapkoB Ajiekcanap Baagumuposuy

IlaneoHTO/IOTMYECKHUE JAHHBIE YKA3BIBAIOT HA CYLIECTBOBAHHE MOJI0KUTEIbHBIX
00paTHBIX CBsi3eil B 3BOJIIOLMM OMOPa3HOOOpa3usi

JluHaMuKa 3BOJIIOLUM OMOpa3HOOOpa3uss BO MHOTOM 3aBUCHT OT H3MEHEHHH cpeaHei
NPOJODKUTEIBLHOCTH — CYIECTBOBAaHMS  TaKCOHOB. ['mmepOonmyeckuii  xapakTep pocTa
O6uopazHooOpasusi B (haHepo30e yKa3blBaeT HAa BO3MOYKHOCTH CYIIECTBOBAHUS IOJIOKUTEILHON
00paTHOM CBSI3M MEXKIY POCTOM POJIOBOTO OorarcTBa coobmiecTB (anbda-pasHoodpasus, D) u
pOCTOM TPOJOKUTEIBLHOCTH cyliecTBoBaHUs (ycroitunBoctH) pomoB (L) (Markov and
Korotayev, 2007). OqHa n3 BO3MOXXHBIX MIPUYHH TPEIITOTaraeéMoi MoJI0KUTEIBHON KOPPESIun
mexxay D u L cocrout B TOM, 4TO pa3HOOOpa3ne MOXKET MOBHILATh YCTOHYUBOCTh COOOIIECTB,
YTO BeNeT K CHIDKEHHIO TEMIIOB BBIMUpPAHHUS pPOAOB. AHaINW3 JIBYX TIJIOOAJIbHBIX



NAJIEOHTOJOTUYECKUX CBOAOK (KoMmeHAuyM JIx. Cenkocku Mo poAaM HCKOMAeMbIX MOPCKHX
opranu3moB U 0a3a ganHbix “The Paleobiology Database’) mokasain, uro Takas koppensuus (1)
JNEHCTBUTENBHO CYLIECTBYET B (paHEepo30ickoi Mopckoi Ouotre u (2) ycToWuuBa K psdy
BO3MOXHBIX MOTPEUIHOCTeH Npu oleHKke BenuunH D u L. Drta koppensuus He sBIsSeTcs
BTOPUYHBIM ()€HOMEHOM, O0YCIIOBICHHBIM KaKUM-JIN0O M3 HIKETIEPEUUCIICHHBIX (DaKTOpOB (Min
ux coyeraHuem): (1) wyacToToil BCTpeuaeMOCTH pOJOB, KOTOpas CHUIBHO 3aBUCHT OT
U30MpaTEeTbHON HETIOJNHOTHl MAJICOHTOJIOTUYECKON JieTonucH; (2) JNUTHGUIMPOBAHHOCTHIO
OpoJl, OT KOTOPOH BO MHOIOM 3aBUCHUT COXPaHHOCTb MCKomaemblX; (3) TIIyOMHHBIM
rpaaguentoM; (4) mapamiensHbiM poctoM D u L B Teuenne daneposzost; (5) maneommpoTHBIM
rpaaueHToM. HecMOTpsi Ha TEOpEeTUYECKyl0 BO3MOXKHOCTH CYIECTBOBaHMS JPYTrux (hakTopos,
BJIMSIIOIINX CXOJHBIM 00pa3om Ha D u L, pe3yabpTaTsl B 1I€IOM NMOATBEPHKAAIOT TUIIOTE3Y O TOM,
YTO POCT POJOBOr0 OOrarcTBa COOOLIECTB MOXKET BECTH K POCTY MPOAOKUTEILHOCTH
CyIlleCTBOBaHMs pooB. Takum oOpa3oM, NajIeoOHTOJOTUYECKUE TaHHbIE HE IPOTUBOpEYAT UJIEE O
CYLIECTBOBAaHMM B JBOJIOLUHM OMOpa3HOOOpasusl IOJIOKUTEIBHBIX OOpaTHBIX — CBA3EH,
OIIOCPELyEMbIX HEPAPXUUECKON CTPYKTYpOil OMOTBHI.
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RNA Viruses as Generators of Novel Genetic Information and Drivers of Speciation in the
Biosphere

Among all possible sequences of genetic letters (nucleotide pairs) only few ones are
meaningful and correspond to a genome of some species. Taking into account the universal
biochemical organisation of life it is natural to assume that the density of meaningful sequences
over the whole range of all possible sequences, g, is also universal. The probability of finding a
new meaningful sequence is proportional to the total number of mutations appearing in the
population and, hence, to the global population number of a species, the difference between
prokaryotes and higher eukaryotes being about 16 orders of magnitude. This means that if the
prokaryotic #' were universal, then higher eukaryotes would evolve 16 orders of magnitude
slower than prokaryotes, that is, during the 4 billion years of life existence one would never
observe a single act of speciation in higher organisms. If the eukaryotic u# were universal, then
prokaryotes would evolve 16 orders of magnitude faster than higher eukaryotes, which would
correspond to one act of speciation per year per each of the 10'* square meters of Earth surface.
This is in strong disagreement with the observed gross constancy of speciation rates (several
million years for all taxa, deviations from that value being independent of the population size).
This contradiction is quantitatively solved under the premise that RNA viruses, rapidly evolving
due to a high mutation rate, synchronize the speciation rates in other biological kingdoms by
supplying the biosphere with new meaningful fragments via horizontal gene transfer. Speciation
occurs as an abrupt transition from one species to another, initiated by a novel meaningful
fragment being incorporated into the genome, followed by a relatively rapid endogenic "tuning",
which takes place via directional selection and results in the observed genetic differences
between closely-related species being dispersed over the whole genome.



(Makarieva A.M., Gorshkov V.G. (2004) J. Biosci. 29: 119; Gorshkov et al. (2000) Biotic
regulation of the environment: Key issue of global change. Springer, Chapter 12.)
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Analysis of Self-regulation of Biological Systems in Evolution Aspect

Despite significant qualitative differences of structure and organization of living systems, all
of them are open organized systems, characterized by their ability to actively preserve
themselves (while expending energy) during a definite period of time. Self-preservation is the
ability of living substances to design, to maintain and to reproduce their structure and to save in
environment all their interactions with them. The self-preservation of living systems is provided
by a “preliminary readiness” to their “inside” and “outside” interactions and by an ability of
them for self-control. The preliminary readiness of living systems to interactions is shown by the
differentiation of their elements, their functional specialization, and, with animals, in behavior as
the function of its organism, which provides active interactions with the environment. The self-
control as the management of the systems by the elements of their structure provides the
execution of such conditions of systems’ existence as “homeostasis” — the constancy of some
parameters of the organism, and also provides possibility of coordinated alterations of the
function level of all system’s elements (the level of function) at its different states and maintain
their interactions with the environment. Analysis of self-regulation of biological systems in
evolution aspect allows drawing a conclusion about the interconnection between the
organizational level and their system of self-regulation. The results of the complication of the
self-control system on the one hand leads to the increase of variants of regulating affects and
expands the possibility to coordinate elements of the organism with each other and with its
surrounding. On the other hand, it appears the necessity of regulating temporal dynamics and the
force of different driving influences, the necessary to coordinate them. In particular, during the
biological evolution the coordination between distant control and different local regulations took
place, the efficiency of the control grew because of improvement of the feedback between
control’s system elements and objects of the regulation. The complication of interaction with the
surrounding linked with the rise of the level of an animal organization led to the appearance of
the emotional mechanism and to the inclusion a possibility to subjective experiences in it and
also led to the formation of the organism demands fell them periodically. This complicates a
control of the individual behavior. The philosophical comprehension and the analysis from the
point of view of the Humanities and social sciences of peculiarities of the self-control of
interactions in the animal’s organism, and of interactions of the organism and the surrounding,
may contribute to improving the efficiency of interactions and control in the society.

Baosuna Hatanus BeceBosiogoBua
AHaJIM3 caMoperyJisiiiui OHOJIOTHYeCKUX CHCTEM B IBOJTIOIMOHHOM acIleKTe
Bce xxuBBIEC CHCTEMBI SIBISIOTCS OTKPBITBIMU OPraHU30BaHHBIMH CUCTCMAMU, OGH&I[&IOH_[I/IMI/I
CIOCOOHOCTBIO K aKTUBHOMY (C 3aTpaToil YHEPTHUH) CAMOCOXPAHEHHUIO B TEUCHUE OTPEACIICHHOTO

nepuoaga BpPCMCHU, HCCMOTPSA Ha 3HAYUTCIILBHBIC KAUCCTBCHHLIC pPa3Indud HUX CTPYKTYPBI U
NPOCTPAHCTBEHHO-BPEMEHHON  OpraHu3alii. AKTHBHOE CaMOCOXpPaHEHHE, Kak Crocod



CYIIIECTBOBAHMS >KUBOW MaTEpWH, YACTHBIM CIydail NBWKCHHS MaTepUH — OTO CIOCOOHOCTH
MIOCTPOEHUsS, TONAEPKAHUS M BOCIPOMU3BEICHHUS CTPYKTYpbl CHUCTEMBI U €€ CBS3E€U C

okpyxeHreM. CaMOCOXpaHEHHE JKHBBIX CHCTEM OOECIeYHMBACTCS MPEIBAPUTEIIBHOMN
TOTOBHOCTBIO K  «BHYTPEHHHM» W «BHEIIHUM» B3aUMOACUCTBUSIM M  CIIOCOOHOCTHIO K
CaMOPETYJISLMH. [IpenBaputenbHas TOTOBHOCTh JHUBBIX CHUCTEM K B3aUMOACHCTBUSIM

HPOSIBIISETCS B UX «CTPYKTYPUPOBAHUM», MU GEpEHIMALNN 3JIEMEHTOB, UX CIELUANIN3alUuU Ha
onpeeNeHHOW (PYHKIMU, a y )KUBOTHBIX, KPOME TOTO, B MOBEJECHUHU KaK (PYHKIIMM OpPraHu3Ma,
o0ecrieunBaroIlel UX aKTUBHbIE B3aUMOJEHCTBHS cO cpefoi. CaMoperysius, Kak peryssiuus u
YIOpPaBJIE€HUE CUCTEMOM 3JI€MEHTaMU €€ CTPYKTYpPhl, 0OECIIEUNBAET BBINOJIHEHUE TAKUX YCIOBUN
CYILLIECTBOBaHMs JKMBOM CHCTEMBI, KaK «TOMEOCTa3» — IIOCTOSHCTBO 3HAYEHHUH HEKOTOPBIX
IIapaMeTpOB BHYTPEHHEHN Cpelbl, a TaKKE€ BO3MOYKHOCTb «COTJIACOBAHHOT0» M3MEHEHUS YPOBHS
(YHKLIMOHMPOBAHUS BCEX 3JIEMEHTOB CUCTEMbl IPU €€ pa3IMYHBIX COCTOSHUSAX (YPOBHSX
(YHKIMOHUPOBAHUS) U B3aUMOJEHUCTBUSAX CO Cpefod. AHalIM3 B OSBOJIOIMOHHOM acCIEKTe
MIO3BOJISIET ClIeNaTh BBIBOJ O B3aMMOCBSI3M YPOBHSI OPIaHM3ALMM XKHMBBIX CUCTEM M CUCTEMBI MX
CaMOPETYJISILUU. Y CIOKHEHHE CHUCTEMBl CAMOPETYJSILUA NPUBOJWUT, C OJHOW CTOPOHBI, K
YBEJIMUEHUIO BAPUAHTOB KOHEYHBIX PE3yJbTATOB PEryJIMPYIOLIMX BO3JCHUCTBUN Ha DJIEMEHTHI
Pa3HOr0 HMEPapXUYECKOrO0 YPOBHS M YBEIMYHMBACT BO3MOKHOCTH COIVIACOBAHMS JJIEMEHTOB
CHCTEMBI JAPYT C JAPYIOM U C ee oKpyxkeHueM. C Ipyroil CTOpOHBI, MOSIBISAETCS HEOOXOAUMOCTh
peryJiilid BPEMEHHOM JWHAMHUKM W CWJIbl Pa3iIW4HBIX YIPaBJISIOIUX BO3JECUCTBUH,
HEOOXOIMMOCTh MX COIJIACOBAaHUS JAPYT C ApyroMm. B wacTHOCTH, B X0Ji€ 3BOJIIOLMHU )KUBOTHBIX
IIPOUCXOAWJIO COIJIaCOBaHUE MEXAY «IUCTAHIUOHHBIM YIIPABICHUEM» M  PA3IMYHBIMU
«JIOKQJIbHBIMU» PEryJIMPYIOLUIMMHU BO3JEHCTBUSAMH, MOBBIIANACH F3PPEKTUBHOCTD PETYJISILUN 32
CYeT YyJIydllIeHUS OOpaTHON CBSI3M MEXAY DJIEMEHTAMU CHCTEMbI YIIPaBICHUS U OOBEKTaMU
peryisluu. YCIOXKHEHUE B3aUMONCUCTBUH CO CPEAOW, B3aUMOCBSA3AaHHOE C  IOBBILICHUEM
YPOBHS OpraHU3aluy KUBOTHBIX, IIPUBEJIO K MOSIBJICHUIO MEXAHU3MA SMOLUN U K BKIIOYCHHIO B
HEro CIIOCOOHOCTU K CyOBEKTHBHBIM MEPEKUBAHUAM, a Takke K (POPMUPOBAHHIO MOTPEOHOCTH
OpraHM3sMa B HaJW4YMM OJTUX [EPEKUBAHUNA.  ODTO YCIOXKHSAET PETYJALUI0 IOBEICHUS
UHIUBUAYYMOB. DUIOCOPCKOE OCMBICIEHHE M aHajdu3 C MO3MLUMH TyMaHUTapHbIX U
0O0IIIECTBEHHBIX HAYK OCOOCHHOCTEH CaMOpPETyJISIIMA B3aUMOJCHCTBUI B OpraHU3Me KUBOTHBIX,
a TakkKe B3aUMOJACWUCTBUII OpraHM3Ma U CpeAbl MOXET CIIOCOOCTBOBaTh IOBBILICHUIO
3 PEKTUBHOCTH B3aMMOJCHCTBHI M YIPABISAIONIMX BO3JEHCTBUI B TaKOW XKMBOHM cHUCTeMe, Kak
COLIUYM.
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On the Question about Developing by Hominids of the New Areals

The treatment of the questions of the arrival and establishment of hominids from Africa in
the Northern latitudes has great importance for understanding the problems of the formation of
stable populations of this group of primates in present-day Eurasia. The great majority of the
well-known hominid burial places in Africa, the Near-East, the Caucasus, China, and Indonesia
are confined to postvolcanic landscapes. The volcanic activity renewed in the Southern Caucasus
at the end of the Neogene while maximum intensity was reached in the Anthropogene. This



period is marked by the rapid development of a vegetative cover and of a fauna mainly of
African origin.

The burials of the rich complex fauna, which is confined to volcanogenic and volcanogenic-
sedimentary rock masses with an age between 8.3 and 2.4 million years are discovered in the
different districts of East Georgia. Among them is a place called Udabno (this name means
desert) where the fragments of primate were discovered, which have been attributed to the group
of Dryopithecus (age ~8 million years).

In Dmanisi, the occurrence of the early hominids (age 1,77 million years) has been confined
to the sediments of volcanic origin. The culture layer lies just above the lava sheet of dolerite,
where artifacts and faunal material had been buried in the volcanic ash.

In Armenia there are numerous well-known Early Paleolithic camp sites of ancient people in
blister caves. In the caves Yerevan-1 and Lusakert-1, the gorge of the Razdan river had stripped
all the Wurm layers. The first layers contain therefore 10 (including 7 Mousterian) layers which
were formed by aeolian transportation of the andesite-basalts’ products of weathering (ash,
scoria).

Judging by the scarce data, the blister caves in the contiguous regions of Azerbaijan, Iran and
Turkey might have served as shelters for ancient people from the Acheulian and Mousterian
epochs.

Among the various causes which influenced on the life and behavior of the first people in
different parts of the world, volcanism was important and sometimes determined phenomena,
which caused abrupt changes both in the environment’s regime and in evolutionary reactions by
the populations and individuals which inhabited these areas.

Thus, the expansion of regions where organisms came to live took place by the mechanism of
step-by-step moving of these populations from less favorable to more favorable habitats. This
process of prochores we understand as partial case of the ecogenetic expansion, which is inherent
to most of the living organisms.

AcnanukamBuian Hanyiam AjlekcaHapoBHA
Cyaanze Aciaan UBanoBuu

K Bonpocy 00 ocBoeHUM TOMHMHIIAMH HOBBIX apeajioB

OcsenieHre BOIMPOCOB MNPOHUKHOBEHUS MW HMHAETCHH3AlMM TOMHHHA — TEpPBbIX
(mpa)mroneit n3 AQpUKU B CeBEpHBIE IIUPOTH UIMEET 0€3yCIIOBHO MEPBOCTEIICHHOE 3HAYCHHE IS
ysicHeHUsI TpoOsiieM (OPMUPOBAHUS YCTOMYMBBIX MOMYJSIIUM ATOW TPYMNIbl MPUMAaTOB Ha
COBPEMEHHOM €BPa3HICKOM IIPOCTPAHCTBE.

AOGCo0THOE OOJBITMHCTBO M3BECTHBIX 3axopoHeHuil (Adpuka, bamwkauii Bocrok, KaBkas,
Kuraii, UTH10HE31sT) TOMUHUA IPUYPOUYCHBI K MTOCTBYJIKAHUYECKUM JIaHIIIa(TaMm.

Ha rore KaBkaza BynkaHuW3M BO300OHOBWJICS K KOHIy HEOT€HA, OCTHUTHYB HaumOOJIbIIEH
MHTEHCUBHOCTH B aHTPOINOr'eHE. DTOT Nepro/ 03HAMEHOBAH OYPHBIM pa3BUTHEM OPTaHMYECKOTO
MHUPa, B OCHOBHOM a()pUKAHCKOTO MMPOUCXOKICHHUS.

3axopoHeHHsT 60raroro KoMmIuiekca (ayHbl, TPHYPOYCHHONW K BYJIKAHOTCHHBIM U BYJIKaHO-
TE€HHO-0CaIOYHBIM TOJIIIAM, BO3pacToOM B 8, 3, 1 2,4 MIIH JieT, OOHAPY>KEHBI B Pa3TUYHBIX MECTaX
Bocrounoii I'py3un. Cpean HMX — MecToOHaxoxjaeHue (~8 MiH JieT) Y1aOHO (IyCThIHS), I
ObLTH 0OHApY>KEHBI (PpAarMEHTHI MPUMaTa, OTHECEHHOTO K TPYIITE APUOMUTEKOB.

JIMaHHCCKOE MECTOHAXOXKJIEHUE pPAHHUX TOMHHHUA, BO3p. 1,77 MIH. JieT, IPUYpPOUYEHO K
OTJIO)KEHUSIM BYJIKAHUYECKOTO MPOUCXOXkAeHUsA. KynbTypHBIH CIIOM pacrosniokeH HEemocpen-
CTBEHHO HaJl JaBOBBIM IOKPOBOM Jojieputa, a apredakTsl W (ayHUCTHUECKUN MaTepHal
3aXOpOHEHBI B BYJIKAHUYECKOM TIETLIIE.

B Apmenuu u3BecTHbI MHOTOUYHUCIICHHBIE HIDKHEMANICOIUTUYECKUE CTOSHKH IPEBHUX JIIOJIEH B
naBoBbIX nemepax. B nmemepax Epesan-1 u Jlycakept-1 (yur. p. Paznan) BCKphIT OJHBIN pa3pes



BIOpMa, a B mepBoil m3 HUX, 10 (B T. 4. 7 MyCThEpCKUX) CJIOEB, CHOPMUPOBABIIUXCS ITyTEM
70JI0BOTO NEpPEeHOCca MPOAYKTOB BHIBETpUBAHUSI (IIETEN, IIAKK) aHe3UTO-0a3a1bTOB.

JlaBoBbie nemepsl Typruu, Mpana u AzepOaiimxana, Cyas MO CKyJAHBIM HCTOYHHKAM, TaKKe
JIOJKHBI OBUTH CITY>KUTh IPUIOTOM 7Sl IPEBHETO YEI0BEKa allleIbCKOM U MyCThEPCKOH 3I10X.

CrnenoBarenbHO, B pALy MPUYWH, TOBIHSBIINX HA OBIT U MIOBEJICHUE TIEPBBIX JIFOJICH B CaMbIX
pa3IMYHbIX KOHLIAX CBETa, BYJIKAaHU3M HaBEpHsKa ObLI BaXKHBIM, a MOAYAC U OINPEACIISIOLINM
SBJICHUEM, CHOCOOHBIM IOBJE€Yb 3a COOOM paJMKalbHbIE M3MEHEHHUS KaK B PEXHUME OKpYy-
JKaroIel cpeabl, TaK U B SBOJIIOLIMOHHBIX OTBETaX OOMTAIOIIMX B 3THX cpelax MOMYJSIUi U ux
COCTAaBJIAIOIINX OCOOEH.

Takum oOpa3om, 31ech cileayeT FOBOPUTh O PACIIMPEHUH OpPraHU3MaMHU apeasioB CBOETO
oOMTaHUS MyTEM TIOCTENEHHOIO «IEPEeKaThIBAaHUSA» JTUX CaMbIX MOMYJSAUM OT MeHee
OnaronpuATHBIX K Ooyiee OnarompuUsTHBIM MecTaM OOMTaHMs. DTOT MPOLECC MPOXope3a HaMu
MOHMMAETCS KaK YacTHBIA Cily4yaill SKOI€HETHYECKOM SKCMAaHCHUM, NPUCYIIMHA OOJBIIMHCTBY
JKUBBIX OPIaHU3MOB.
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The Evolution of Charles Darwin’s Theory of Natural Selection in Peter Singer’s
Bioethics
Darwin’s theory of natural selection and human societies’ “struggle for life” has an important
role in Peter Singer’s theory of bioethics as it acts as a source of values, knowledge and truth
within anthropology. As an influential paradigm within biology, it has also proponents within the
philosophical field.

An important factor in 21st century philosophy is ‘social Darwinism,” which has its
foundations in Utilitarian theory. Social Darwinism underpins Peter Singer’s work on ethics and
the study of bioethics of the Western World. Natural selection in human society has led to a
continuous conflict, for instance over topics such as abortion or euthanasia.

Do these western bioethical questions require a novel form of morality or structure of law, or
a new vision of the individual, in order to answer them?
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Ecological Succession — an Easily Available Model of Evolutionary Assembly
of Ecosystems?

Over 50 years ago a famous zoogeographer P. J. Darlington called everyone’s attention for
the fact that local communities are functionally converging. Later, this idea was confirmed by
the inventors of the concept of ecosystems. After a while it was called the functional
convergence of ecosystems. It is foremost viewed as the convergence of production pyramids



and of local nutrient cycles. Even though the convergence itself does not raise any doubts, it still
lacks an explanation. Nonetheless, there are some facts that could show us the way. For example,
it is known that local ecosystems can be assembled by migration and/or evolution in situ.
Furthermore, ecological pyramids are assembled similarly in the case of both succession and
evolution: the initiative always belongs to producers, who provoke the emergence of herbivores
and so on, till the upper levels of the pyramid are assembled. Together with functional
convergence this allows to suspect that the organization of ecosystems and their functional
features as a final result do not depend on the exact manner of the assemblage. It is quite possible
that both succession and evolution are directed by the same functional constraints. These
constraints should be understood as permissions and prohibitions, or positive and negative
feedbacks, which prevent the emergence of unstable structures. In my opinion, this hypothesis
allows to explain why trends in the change of ecosystem parameters during succession (Odum,
1969) are surprisingly similar to the trends observed in evolution (Lekevi¢ius, 2002). Maybe it is
time that we, biologists, start thinking about a unified theory of the functioning of and evolution
ecosystems. It is perhaps not necessary to take a long trip back in time to discover evolutionary
regularities and mechanisms. They may well exist right here, under our feet, in an abandoned
field or on the sea-bank, because forces that are operating today probably were active millions of
years ago as well.

JleksiBuuioc damMyHjaac

IKOJIOTNYeCKasi CYKLIEeCCHsI — JIETKO J0CTYNMHAasi MO/1eJIb IBOJIIOIUOHHON KOMILIEKTAIUN
IKocHUcTEM?

Bonee 50 et Tomy Hazax 3HaMeHUTHIH 300reorpad I1.J1x.JJapauHrTOH NpUBJIEK BHUMaHUE K
TOMY, YTO Yy JIOKaJbHBIX COOOIIECTB B (PYHKIIMOHAIBHOM IUIaHE €cThb MHOTO oOmiero. [lo3nnee
3Ta uzes Obljla pa3BUTa CO3JATENIMH 3KOCUCTEMHON KoHIenuuu. Emie no3xe oHa Oblila Ha3BaHa
(GyHKIIMOHATBLHON KOHBEpreHIuen skocucteM. [lompazymeBaeTcst B MepByIO odepeilb CXOJICTBO
MUPaMUJ TPOAYKIIUU U JIOKAIBHBIX KPYrOBOPOTOB BeIIeCTB. XOTS HaJWM4We KOHBEPICHIIUU
HUKEM HE ocrapuBaeTcs, OOBbSICHEHHS OHA MOKa He Hamuia. Bce-Taku MMeEIOTCS HEKOTOpbIe
dakThl, KOTOpble MOIJIM Obl HAaBECTH Ha Takoe oOBsicHeHWe. K mpumepy, H3BECTHO, 4YTO
JIOKaJIbHbIE KOCHCTEMBl MOTYT OBITh COOpaHBI IyTEM MUTPALMN W/WIM SBOJIIOLUH N Sifu.
Kpome Toro, B Xo0/1€ CyKIIECCHM SKOJIOTUYECKHE MUPAMUBI COOMPAIOTCS MPUMEPHO TAKUM XKe
o0pa3oM, Kak M TpU SBOJIONUHM: HAYMHAIOT MPOAYLEHTHl, OHM MPOBOLMPYIOT MOSIBICHUE
¢urodaroB, W Tak mganmee 1O BEPXHUX OTaked mnupamuasl. COBMECTHO ¢ (EHOMEHOM
(GYHKIIMOHAIBHOW KOHBEPreHIMH, BCE OTO IO3BOJISET MPEAMNOJIOKUTh, YTO OpraHU3aIUsd
HKOCUCTEM U UX (PyHKIMOHAIbHBIEC MPU3HAKH, KAK KOHEUHBIM pe3yNbTar, He 3aBUCHT OT CII0co0a
KOMJICKTallMM. BronHe BO3MOXXHO, YTO U CYKIECCHs, U 3BOJIOLHWS HANpPaBISIOTCA TEMHU K€
OrpaHHuYeHUsIMU (yHKIIMOHATBHOTO IUiaHa. [log mocinemHuMu cieqoBaio OBl TIOHUMATh
MO3BOJIGHUSI M pa3pellieHus, TOJOXKUTEIbHbIE W  OTpULaTeNbHbIE OOpaTHBIE  CBSI3H,
npeoTBpalIaonme 00pa3oBaHie HEeCTAOWIBHBIX CTPYKTyp. Kak MHe kakeTrcs, sTa Tumoresa
MO3BOJIAET OOBSCHUTH MOYEMY TPEHIbl B M3MEHEHUH 3KOCHUCTEMHBIX MapaMEeTpOB BO BpeMs
cykineccnn ( Odum,1969) ynuBUTENbHO TOXOXKH HAa TE€, KOTOPHIE HAOTIOAAIOTCS IO XOAY
sBommonuu (Lekevicius, 2002). MokeT ObITh, HACTaJIO BpeMsl HaM, OnoJyioram, HadaTh JyMaTh 00
eIMHONM TeopuH (YHKIIMOHMPOBAHUS W SBOJIOLUHN 3KocucteM? Bumumo, HeT HamoOHOCTH 3a
SBOJIIOIIMOHHBIMH 3aKOHOMEPHOCTSIMU M MEXaHHW3MaMH OTHPABIATCS B JajieKOe MPOILIoe, OHH,
BO3MOXHO, HaXOJATCS 3/1€Ch K€, MO/ HAIIMMU HOTaMH, Ha 3a0pOILEHHOM IOJe WM Ha Oepery
MOpsl, TaK KaK T€ CHJIbI, KOTOPbIE MPOSBIISAIOT ce0sl CEroHs, CKOpee BCEro IeHCTBOBAIN TAKKe U
MUJUTHOHBI JIET TOMY Ha3aj.
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Anthropogenesis as a Fluke: the Problem of Non-random Causes of Hominid Evolution

Among the mainstream public it is commonly accepted today that the appearance of thinking
creatures was the “goal” of evolution. Palaco-anthropologists, by contrast, consider
anthropogenesis to be the result of random coincidence of some accidental factors (“The Eastside
Story’). Supposedly these factors led the hominids to crisis and the only one escape for them was
to become a thinking creature and to create culture.

Was anthropogenesis really a fluke?

To answer this question we should keep in mind that according to modern genetic data,
Homo sapiens sapiens appeared in only one center — to be precise in East Africa. Furthermore, a
monocentric (also African) origin is usually suggested for paleoanthropic humans as well.

So the mysterious question is why Africa (in fact only East Africa) was the only “magical”
place where new progressive forms of hominids appeared, even after hominids had spread out of
Africa. The “idea of fluke” could explain one event but not the case of repeated events.

The idea of “multiply origins” for paleoanthropic and neoanthropic humans contradicts the
idea of “a fluke” from the other side.

It seems that we should look for some non-accidental causes of anthropogenesis which would
give birth to hominids in the same time and at the same place even if the “Eastside Story’ had not
happened. I suspect that the modern discoveries in genetics (as M. D. Golubovskii said, now we
understand that “the cell and genome do not wait for random appearance of adaptive mutation
but can respond to challenges of the environment by active genetic search”) provide us the
possibility to detect these non-accidental causes.
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The Role of the Climatic System in the Process of Man’s Evolution

Over a period of centuries, the origin of life and, consequently, its evolution on our planet has
been studied mainly by philosophers, biologists and astronomers. Yet the investigation of this
problem from a geographical standpoint is urgent advisable.

It is hard to imagine the existence of the organic world and its evolution without the presence
of the atmosphere, which is one of the important components of the climatic system. Without



exaggeration it may be said that “No atmospheric air — no life”. That is why the origin of Man
and his evolution is closely linked with the climatic system and its changes.

Scientists who thought materialistically and were developing Darwin’s ideas gave rise to
well-composed and logical concept. According to it, Central Asia is the center where separation
of man’s ancestors from animals took place (Acad. A. P.Okladnikov). The base of it was change
of lifestyle of man’s closest ancestors - ancient highly organized monkeys, which meant their
descent from trees to the ground in connection with dying out of timber plants. The elimination
of forests was followed by the powerful orogenesis that caused large scale changes of the global
climate, when multiple glaciations took place at the beginning of the anthropogene (~2 mln.
years ago).

Irrespective of which continent was the cradle of Humankind, in all cases of
deforestation, which can be explained by changes of climate, was one of the important
preconditions of man’s evolution.

It is evident that glaciation was the cause of devastation of the biodiversity of those
species which could not migrate or adapt to the low temperatures and worsened conditions of the
environment. Some species acclimatized to rigid and quickly changeable climatic conditions and
new species were even formed. Most probably, due to stimulative impact of cold, apes became
very active in the struggle for existence at that period and in due course developed into a modern
man.

Mymaanse Janu I'eopruesna
Jlomua3e Huno HogaposHna

Posib KIMMaTHYeCKOH CHCTEMBI B MPoIecce IBOJTIOIHI YeT0BeKa

Ha npotsbkeHnn BEKOB MPOMCXOXKACHHE U3HHM HA HAIlleW IUIAHETe U, COOTBETCTBEHHO, €€
SBOJIIONMS B OCHOBHOM HM3yuajach (uiocodamu, Omojoramu, actpoHomamu. KcciemoBanue
3TOH MpoOGJIEMBI U B IJIaHE TeOTpaPUUECKOM, IPEACTABISIETCS HACYIIHO LEIeCO00pa3HbIM.

Cy1iecTBOBaHHE OPraHMYECKOTO MUPA U €ro 3BOJIIOLMS TPYAHO MPEACTaBUMO 0€3 Haauuus
aTMoc(epsl, KOTOpast SBISETCS OJHOM W3 TTIABHEHIINX KOMIIOHEHTOB KIMMATHYECKON CUCTEMBI.
be3 mpeyBennuenus, MoxHO ckazath “‘Her atmocdepHoro Bo3ayxa — Her xuznu”. IlosTomy
BO3HUKHOBEHHUE YEJIOBEKA M €T0 BOJIIOLMS TECHO YBSI3BIBAIOTCS C KIMMATUYECKOW CHCTEMOW U
ee U3MEHEHUSIMHU.

HccnenoBatensMu MPUHATO, YTO MpapoJvHA dYeloBeka — 3T0 Adpuka, XOTS, TaKKe
rooputcsa o LlentpansHoii u FOxHOM A3uu. MarepralMCTUYECKH MBICISIINAE UCCIEA0BATENH,
KOTOpble pa3BuBanu Bo33peHus Y. [lapBuHa, k koHny XIX u Havanmy XX BEKOB cO34aid
CTPOWHYIO W JIOTHUECKH yOCIMTENbHYI0 KOHIICIIIUI0, COTJIacHO KoTopoiu llenTpanbHas Asus
SIBJISIACh  LIEHTPOM, 1€ IPOUCXOIWIO OTAEIEHHUE IPEAKOB YEJIOBEKAa OT >XKMBOTHOTO MHpA.
OcHoBaHMeM 3ToMy ObLIO U3MeHEeHue 00pa3a KU3HU ONIKANIINX MPEIKOB YeloBeKa — IPEBHUX
BBICOKOOPTaHM30BAaHHBIX 00€3bsH, UTO MOJIPa3yMEBaJIO UX CITyCK C IEPEBbEB HA 3eMITIO (B CBA3U
OTMHUPAHHEM JpeBeCHOUW pactutenbHOCTH) (akam. A. I1. OximagHuKOB). DIMMHUHAIUS K€ JIECOB
1ocjenoBaja 3a TEMH MOIIHBIMH TOpooOpa30BaTENIbHBIMU IPOIECCAMHU, KOTOpble B Hauaie
aHTpoIoreHa (~2 MJIH JIET TOMY Ha3aJ) BhI3BAIM KPYIMHOMACIITAOHBIC N3MEHEHUS TJI00AILHOTO
KJIMMATa, KOr/la UMEJIM MECTO MHOTOKPATHBIE OJICICHEHUSI.

DTOT BOMPOC BCErJa BHI3BIBACT KaK OOJBIION MHTEpec, TaK U OMpENEeleHHbIE IUCKYCCUU
Cpeau uccienoBareiel, XoTs, Kakoil Obl KOHTUHEHT He CYMTATh MPAPOJMHON YeJIoBeKa, BO BCEX
CIy4asiX HCYE3HOBEHHME JIECOB (UTO cJeayeT OOBSICHUTh CYIIECTBEHHBIMU HW3MEHEHUSIMU
KIIUMaTa) OBLJIO OTHOM M3 BAXKHEUIITUX MPEANOCHIIOK SBOITIOINH YEIOBEKa.

SIcHO, 4YTO oOJeleHEHHE BBI3BAJIIO MCUYE3HOBEHHE M3 HMEIOIIEIocS OMOopazHoOoOpa3us Tex
BUJIOB, KOTOPbIE HE CMOIJIM HM MUTPHUPOBATH, HU aAANTHUPOBATHCS K HU3KUM TEeMIeparypam U
YXYALICHUSM YCIOBUN OKpY’KaoIlel cpefibl, XOTS HEKOTOPbIE BUJbI BCE K€ MPUCIIOCOOMINCH K



CYpOBBIM H OBICTPO MEHSIOIIMMCS aHOMAJbHBIM KJIMMAaTHUYECKUM YCIOBUsIM. boiee Toro,
BO3HUKIIM Ja)ke HOBbIE BUIBL. MCXOns M3 3TOro, BEIMKa BEPOSITHOCTH TOTO, YTO, Omaromaps
CTUMYJIMPYIOLUIEMY BO3JAEHUCTBUIO XOJIOZA, YEJIOBEKOOOpA3HbIE CyIIECTBA B 3TO BpeMs
3HAYUTENBHO AaKTHBU3UPOBAJIUCh B OOphOE 3a CyIIECTBOBAHWE U C TEYCHHEM BPEMEHU
c(hOopMUPOBAIIUCH B TOM BUJIE, KAKOBBIM SIBJISIETCSI COBPEMEHHBIN YEIOBEK.
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The Basic Tendencies in Evolution of Vertebrates Signalization Systems: from Sign Stimuli
to Semantically Coding of Signals and "Animal Language"

We investigated some features of the vertebrates’ signalization systems evolution. There are
two groups of such features for different levels of communicative system progress: motivational
signals and referential signals. Demonstrations for motivational signals (releasers) play a role on
the motivational level and following animal behavior indicators. Demonstrations for referential
signals have an external referent and reflect alternative categories of problem situations, which
are generated in interaction. These categories are "names" of different situations and programs to
solve them. Motivational signals force something to react as it necessary for the next process
stage. Referential signals allow something to choose its reaction freely. They are arbitrary signs
in its structure and function.

®puaman Baagumup CeménoBuu

OcHOBHBIE 3aKOHOMEPHOCTH 3BOJTIOLMU CHCTEM CUTHAJHM3ALMHU O3BOHOYHBIX: OT
CTHUMYJIOB K CEMHOTHYeCKHM cuctemaM ("'s3bIKy'")

HccnenoBanbl 3aKOHOMEPHOCTH 3BOJIIOLMU CHCTEM CHUTHAIU3ALMM IO3BOHOUYHBIX. OHHU
JIeNIATCSL HA JBE TPYMIbI, COOTBETCTBYIOIIME PAa3HBIM YPOBHSIM DPa3BUTHUS KOMMYHHKATHBHOM
CHUCTEMBI: CUTHAJIBI-CTUMYJIbl M CHUTHAJIBI-CUMBOJBI. B mepBoM ciydae IEMOHCTpalMH 3TO
CHUTHAJIBI 00 ypOBHE MOTHBAllMM M MOCJEIYIOIIEM IOBEACHUU >KUBOTHOro. Bo BTOpOM —
CUTHQJIbI, MMEIOLIME BHEIIHEr0 pedepeHTa, OTpakarollue ajlbTePHATUBHBIE KaTErOpUU
npoOJEeMHBIX CUTYyaluii, TOPOXKIaeMbIX BO B3aumojeiicTBun ("umeHa" nugdepeHnupoBaHHbIX
CUTyallMi Ipolecca W MpOrpaMM MOBEACHMS, Pa3pellarolinX AAHHYI0 cUTyauuio). CUrHaibl-
CTUMYJIBl "MIPUHYXAAIOT" K peakiusM, HEOOXOIMMBIM Ha CIEAyIoUlell cTraauud mpoliecca,
CUTHAQJIBI-CUMBOJIBl  OCTaBJISIIOT CBOOOAY BBIOOpPA, B CTPYKTYPHOM H (YHKIIMOHAJIBHOM
OTHOLICHUHM OHU NPEICTABISAIOT COO0H NpOM3BONBHBIM 3HAaK. ONHUCAHBI 3BOJIIOLUOHHBIC
IpeuMylIecTBa Iepexoja OT MEepBbIX KO BTOPbIM B pa3HbIX (DUIOTEHETHYECKUX BETBSX,
Omarosapst KOTOPBIM pEIIM3EpPHBIE CUCTEMbl aHIECTPAJbHBIX BHJOB NpPEBpalAlOTCS B
CHELMAIU3UPOBAHHBIE CUCTEMBI 3HAKOB, MOACP>KUBAIOIINE HH(OPMAIIMOHHBII OOMEH B TOM K€
CaMOM KOHTEKCTE U IPU ITOMOILY FOMOJIOTMUECKUX AeMOHCTpauuid. [TokazaHa 1ByXcoCTaBHOCTh
npoliecca puTyaln3aluy Kak MPEeBpaIleHUs SKCIIPECCUBHBIX IEHCTBUI )KUBOTHOT'O, BbI3BAHHBIX
BO30YKJIEHHEM B CBSI3U C KOH(IMKTHOM CHUTyalyei, B BUJOBOW CHUTHAJ, CIIOCOOCTBYIOIIMNA
paspelieHro 3TOW CcHUTyanuu wuid Oosiee d(PQPeKTUBHOMY NEHUCTBHIO B HEH — BMECTO
OJIHOCOCTaBHOTI'0, 0 KOTOPOM IUCAJIN KJIACCUYECKHUE ITOJIOTH.



Ha mepBoii craguu mpoucXoAUT COOCTBEHHO PUTyaIM3alMsl TEJIOJBUKEHUH >KMBOTHOTO —
IIPEBpPALCHUE OKCIIPECCUBHBIX JEHUCTBUM B JAEMOHCTpAallUM, M OpraHu3alus CUCTEMBI
JEMOHCTpALMi B psAJbl BIOJIb COOTBETCTBYIOUIMX MOTHBALMOHHO-TUIIOJIOTMYECKUX IPaIUEHTOB,
TaK YTO pa3Hble JEMOHCTpAlMM psifia OTPaKalOT pa3Hble YPOBHU TPEBOTH, CTpaxa, arpeccHi,
CEKCYaJhbHOTO BO30Y)KICHHSI >KMBOTHOTO B CBSI3M C CHUTyalued. Tak BO3HUKAIOT CHCTEMBI
CUTHAJIOB-CTUMYJIOB.

Ha Bropoii craauu oO3HaYuMBaHUS pSAAbl  JEMOHCTpauuid mnpeoOpasyroTcss B "s3bIK"
(CeMHOTHYECKYIO CHUCTEMY, OOCTYXHMBAIOLIYI0 WH(GOPMAMOHHBII OOMEH B COOTBETCTBYIOILEM
KOHTEKCTE OOIIEHUs), a Kaxaas IEMOHCTpalMs — B 3HAK, CTPYKTYPHO M CEMaHTHYECKU
IIPOTUBOINOCTABJICHHBI 3HAaKaM, BO3HUKAIOIIMM Ha OCHOBE JpYruMX JIEMOHCTpauuil psja.
O3HauuBaHue MpeAnonaraeT Mpolecc MpeBpalleHUs aMOUBAJICHTHOM JI€MOHCTpAalUM -
NAaHTOMMMBI B 3HaK, IOCPEICTBOM KOTOPOro MHPOPMUPYIOT MApTHEPA, a HE CTUMYJIHPYIOT €ro K
ONpenenEHHBIM peakuuaM. Takod 3HaK BIOJIHE AHAJIOIMYEH 3HAaKaM KECTOBOTO S3bIKA M JIaXKe
MOXO0XHM 00pa3oM CKJIAAbIBAaeTCA M3 HE3HadyalMX CyOBbeIuHMIl, TO €CTh OOJafiaeT JIBOWHBIM
wieHeHueM. B oTiinune OT MaHTOMMMBI 3HAKM COLUAIbHOM KOMMYHUKALUU HE MOOYXKIalT K
JeMCTBUIO MapTHEPA WIIM CaMOT0 JIEMOHCTPATOpa, HO HH(POPMUPYIOT O BO3MOXKHOCTSIX Pa3BUTHS
KOH(JIMKTHOW CHTyallMu B3aMMOJCHCTBHS W BO3MOXKHOCTAX 3((EKTUBHOTO TOBEACHUS 000MX
YYaCTHUKOB KOH(JIUKTA B JaHHON CUTYallMH, KaK 3TO U MOJI0XKEHO S3bIKY.
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The Principle of Optimum Diversity in Biological and Social Systems

We propose the principle of optimum diversity for biological systems above the organism
level (populations and ecological communities). According to this principle, the optimum values
of inner diversity of bio-systems correspond to their maximum viability (effectiveness).

We investigated a mathematical model of a hierarchical system. The subsystems of the lower
level are interpreted as populations, while those of the upper level are interpreted as a
community made up by these populations. The characteristic for estimating diversity — the ability
of active existence (reproduction) under different environmental conditions.

The model operates with diversity indexes at three hierarchical levels: diversity of individual
reactions (a width of tolerance zone); phenotypic diversity within a population; species diversity
in a community (number of populations). This hierarchical system exists in an environment with
variable intensity and stable resource flows. The optimality criteria correspond to the maximum
effectiveness of resource utilization by the bio-systems (maximum biomass/numbers at fixed
volume of resource consumption, or minimum resource consumption at fixed biomass/numbers).

The investigation of the model has shown that optimum values of diversity exist at
population and community levels and that they depend on characteristics of individuals and the
environment. For example, the optimum values of diversity at the population and community
levels depend on environmental instability in an opposite manner: optimum species diversity
increases in more stable environments, but the optimum intra-population diversity decreases.
High intensity of resource flow corresponds to higher values of species diversity. Widening of
individual reactions changes optimality parameters at higher levels, in particular, allows higher
species diversity.

The optimization may be considered as addition mechanism of forming and evolution of
diversity on ecological and evolutionary scales (successions of communities, forming of intra-



specific diversity, speciation, evolution of communities, origin of new structural levels of bio-
systems).

The model of optimum diversity is applicable to complex systems which consist of statistical
and structural levels. In particular it is interesting to interpret the principle of optimum diversity
concerning human society. In that case the investigated characteristic may be diversity of
reactions (types of activity) of people; undifferentiated groups of people may be considered as
populations; and the community level may represent any structured community which consists of
groups with different interests or social reactions.

Additional information about the principle of optimum biodiversity:
http://biosystems.narod.ru

bykBapesa Ejena HukoJsiaeBna
IIpuHIMD ONTHMAIBLHOTO Pa3HO00pa3Hs B O0MOJOTHYEeCKUX M COLMATIBHBIX CHCTEMAX

[IpuHIMN ONTUMANIBbHOTO pa3HOOOpa3usl NPEATONKEH HaMHU JUIsl OMOJOIMYECKHX CHCTEM
HAJIOPraHU3MEHHOTO YpOBHS (TOMyJIALMA M SKOJIOTMYECKUX coobmiectB). OH OCHOBaH Ha
NPEINON0KEHUH, YTO >KU3HECIOCOOHOCTh (3(PPEKTUBHOCTb) CHCTEMbl MaKCHUMajbHA MpHU
HEKOTOPOM ONTHMAIIEHOM YPOBHE Pa3HOOOpa3ws.

Pazpabotana u npoaHaaM3upoBaHa MaTeMaTU4YecKas MOJAEIb ONTUMAIBLHOIO pa3HoOoOpas3us B
HUEpPapXUYECKOM CHCTEME, Ha HMKHEM YPOBHE KOTOPOM HAXOMATCS IONYJISLUM, a BEPXHUU
YPOBEHb MHTEPIIPETUPYETCS Kak COOOLIeCTBO, cocTosimiee W3 Hux. [Ipu3HaK, mo KoTopomy
OLIEHUBACTCS Pa3HOOOpa3ue — CIIOCOOHOCTh aKTHBHOTO CYIIECTBOBAHUS (Pa3sMHOXKEHUS) TPH
pasHbIX YCIOBUSX cpelbl. B Monenu yuduThiBaeTcsl pa3HOOOpazue Ha TPeX HepapXHuecKux
YPOBHSIX: pa3HOoOpaszue peakuuii ocoOel (IMpWHA 30HBI WHIWBUIYATHHOM TOJIEPAHTHOCTH),
deHoTHNHYECKOE pa3zHOOOpa3zue ocobeil B MOIyJALUM, BUAOBOE pa3sHOOOpa3ue B cOOOIIECTBE
(uucno momynsuuii). CucTema CymIeCTBYeT B cpene, IJe MEHSETCS WHTCHCUBHOCTh U
CTaOWIBHOCTh TOTOKAa pecypca. Kputepmit ontummszanuu — 3((PEKTHUBHOCTh CHCTEMBI:
MaKCHUMalibHasi OMomacca (YMCIIEHHOCTh) PU YCTaHOBJIEHHOM 00beMe MOTPeOIEHHOTO pecypca
WM MUHUMAaJIbHOE MOTPEOJICHHE pecypca MPH YCTaHOBIEHHOM YHCIIEHHOCTH (Onomacce).

HccnenoBanue Mo/eH MOKA3alo0, YTO ONTUMANIbHBIE 3HaYCHUS pa3HO0Opa3usi BOSHUKAIOT Ha
YPOBHE MOMYJIALUN U COOOLIECTBA U 3aBUCAT OT XapaKTEPUCTHK 0coOeil M mapaMeTpoB CPEbI.
Hanpumep, npu u3MEHEHUH CTENIEHW CTa0MIIBHOCTH CpPE/Ibl ONTUMAIbHbIE 3HAYCHUsI Ha YPOBHE
HOMYyJIAMM M cOOOLIECTBA H3MEHSIOTCS B NPOTUBOINOJIOKHBIX — HANpPaBICHUAX: MpPHU
JecTaduau3alil  ONTUMAJIbHOE  pPa3HOoOOpasue BHYTPU TOMYJSIHUA  pacTeT, BUIOBOE
pa3zHoOOpa3ue B COOOLIECTBE yMEHBUIAETCS. YBEIMYEHHE WHTEHCUBHOCTH IOTOKa pecypca
NOBBIIIAET pa3HOoOOpazue B coodmiecTBe. PacmmpeHue crnekTpa WHIUBUAYAIBHBIX PEAKIUN
U3MEHSET NapaMeTpbl ONTUMAIbHOCTH Ha BEPXHUX YPOBHSX, B YACTHOCTH, ITO3BOJISIET IOCTUTATh
6oJiee BBICOKOTO BUAOBOTO Pa3HOOOpa3Hsl.

OnTtuMu3anuo MOXXHO paccMaTpUBaTh Kak JIOMOJIHUTEIbHBIA MEXaHU3M (OPMHUPOBAHUSA U
HBOJIIOIMM OMOPa3HOOOpPa3Us B XOA€ HKOJOTHUECKUX, MUKPOIBOIIOIMOHHBIX U 3BOIOIMOHHBIX
MPOIIECCOB (CYKIIECCHI COOOIIECTB, BHYTPUBHAOBOTO (popMooOpa3oBaHus U BUI000PA30BaHUS,
3BOJIIOIMH COO0IIECTB, (POPMHUPOBAHNUS HOBBIX CTPYKTYPHBIX YPOBHEH OHOCHCTEM).

PazpaOoranHass Mozenb ONTHUMAJIBHOIO  pa3HOOOpasusi NpPUMEHHMMAa K  CIOXHBIM
UEPapXUUECKUM CHCTEMaM, B KOTOPBIX YEPEOYIOTCS YPOBHU CTATUCTUYECKHX M CTPYKTYPHBIX
(o JIsamyHOBY) cucTteM. B 4acTHOCTH, MOKHO NMPOMHTEPIPETHPOBATH CIEACTBHS U3 MPUHLIMIIA
ONTUMAJILHOTO Pa3HOOOpa3HWs B OTHOIIEHUM 4YelloBeueckoro oobmiectBa. B sTom ciydae B
Ka4yecTBE aHAJIU3UPYEMOI0 IpPU3HAKa MOYKHO paccMOTpPEeTh pa3HOOOpasue peakuuil (TUIOB
AaKTUBHOCTH) JIIOJCH; B KauecTBe MNOMYJSAIUN — HenudepeHIMpOoBaHHbIE TPYIIIBI JIIOJCH; B
Ka4yecTBE COOOLIECTB — JIOOBIE CTPYKTYpUpPOBaHHbIE OOLIHOCTH, TA€ JCHCTBYIOT TPYIIBI C
pa3HBIMU HHTEPECAMU MJIH Pa3HBIMU COLIMATIBHBIMU PEAKIHSIMU.



JlononHutenpHass ~ WHGOpManmUs O  NPUHOWAINE  ONTHMAJIBHOTO  pa3HOOOpas3us:
http://biosystems.narod.ru
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The Western Part of the Eurasia — a Special Macroevolutionary Territory

All families, classes, ecosystems and civilizations have their own origin: new biological taxa
and new cultural beginnings are provided by certain territories. The most important for
macroevolution ecosystems, biological taxa (including Homo) and new civilizations appear
mostly in Africa and west Eurasian territories. This territory is closely linked with the
appearance of mammals, most part of modern families and classes of primates and Homo
(including Homo sapiens), the first appearance of agricultural civilization, art, animal husbandry,
burial ceremony, house building, fire usage. In this certain space appear such phenomena as
civilization, civil society, Christianity, New Age civilization. The birth of the modern civilization
is closely linked to the nations which first appeared and developed in this region. The activity of
these nations is tied to the possibilities of postmodern civilization. 20% of the land plays a
decisive role in the development of the Earth.

As a hypothesis explaining this phenomenon, we suppose that the contrasting, mosaic and
variable characteristics of the environment of these regions determine its role. The drop of
potentials between adjacent or near territories becomes the source of the rapid dynamics of all
known forms of substance (this is the case for both inert and intelligent substance). In regions
with a highly contrasting and mosaic character, all developments became rapid.

Byposckuit Anapeit MuxaiinoBu4
3anag EBpa3zuu — oco0asi TeppuTOPHSI MAKPOIBOJTIOLUH

VY ceMelcTB, KJIaccoB, SKOCUCTEM M LIMBWIIM3AaLUN €CTh POAMHBI: BO3HMKHOBEHHE HOBBIX
OMOJOrMYECKUX TAKCOHOB M HOBBIX KYJIBTYp MPUBSI3aHO K OMPEICICHHBIM TepputopusimM. Cambie
3HaYMMBbIe JJIs1 MaKpO3BOJIOIMU 3KOCHCTEMBbI, OMOJIOrMYEeCKHE TaKCOHbBI (BKJIIOYAs TaKCOHBI
ponma Homo) u HOBbIE NIMBHIIM3AIMKA POXKAAIOTCS YaIle BCETO HA TEPpUTOpHH AQpUKH H
3anaaHoil yactu EBpasuu. C 310l TeppuTopHeit CBA3aHO MOSIBIEHUE MIICKOMUTAIOIIUX, O0IbIIEH
YacTH COBPEMEHHBIX KJIACCOB M CEMEHCTB, MPHUMATOB, YEI0BEKOOOPa3HBIX 00e3bsiH, pona Homo
U BCEX €ro BHUJOB, B TOM 4Hcie BHAa homo sapiens, camble paHHUE HPOSIBIECHUS arpapHou
[IUBUJIN3AIIH, UCKYCCTBA, )KMBOTHOBOJICTBA, MOrpedabHOr0 00psaa, JOMOCTPOCHHUS, BIIAICHUS
orHeM. B 3ToM mpocTpaHCTBE BO3HUK NEpBOHAYAIBHBIA (DEHOMEH LUBWIM3ALUH, MPAXIaHCKOE
00I11eCTBO, XPUCTHAHCTBO, LuBWIM3auus HoBoro Bpemenu. C HapogamMH, BO3HUKIIMMU U
pa3BUBAaBIIMMHCA B OTOM IIPOCTPAHCTBE, CBA3aHO POXKIACHHE COBPEMEHHOHM MHMPOBOU
muBmn3amuu. C  JIeATENbHOCTBIO O3TUX HApOJOB CBSI3aHO M BO3MOXKHOE IPOJOLKEHHE
UMBWIN3AIMU TOCIE COBPEMEHHOro uenoBeka. 20% TeppUTOpUM CYIIHM UIPAIOT PEHIAOLIYI0
POJIb B Pa3BUTHH BCETO INIAHETHOT'O TEJa 3eMJIS.

B kauecTtBe TruMNOTE3bl, OOBACHAIOIIEH 53TO SBJICHHUE, MOYKHO NPEIJIOKUTH 0C000
KOHTPACTHBIM, MO3aW4YHbII M BAPUATUBHBIA XapaKTep IPUPOJHOM Cpeibl B HTOM PErHOHE.



Hepenaﬂ NMOTCHOMAJIOB MCXKIAY COCCOAHUMH WA OU3KUMU TCPPUTOPHUAMU CTAHOBHUTCA
HCTOYHHUKOM YCKOPCHHOI'O ABHMKCHHA BCCX HU3BCCTHBIX HaM (I)OpM MaTCepru: KaKk KOCHOI'O, TaK
KHBOT'O U MBICTIAIICTO BEIICCTBA. TaM, rac KOHTPACTHOCTb U MO3aWM4YHOCTh CpCbl BBILIC, Jr000¢
Pa3BUTHUC NPOUCXOAUT YCKOPCHHO.
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On Similarities and Differences between Social and Biological Evolution

We maintain that the most important similarities between the two types of evolution stem from
the following points:

1. There are systematic similarities between biological and social organisms (including the
division of functions between their organs).

2. The principles of the transmission of matter, energy, and information within a biological
organism have certain similarities with the ones with respect to a social organism, within which
the exchange of matter, energy, and information also takes place (e.g., through the market
exchanges, or the functioning of political subsystem).

3. In both cases we do not deal with isolated organisms; we rather deal with a complex
interaction between systems of organisms and their external environment.

4. There is a direct “genetic” link between the two types of evolution.

5. There is a mutual influence between biological and social evolution.

6. Humans are biological organisms and social agents at the same time.

The most important differences stem from the following points:

1. The biological evolution is more additive and accumulative in its character. Up to a
considerable extent it follows the principle “The new is added to the old”, whereas the social
evolution (especially in the last two centuries) rather follows the opposite principle “The new
replaces the old”.

2. An individual social organism can evolve, an individual biological organism does not
evolve, the biological evolution occurs at a higher level (population, species etc.). What is more,
an individual social organism can experience more than one significant evolutionary
transformation.

3. Individual social organisms can evolve new socio-cultural elements independently as well
as through the borrowing of innovations. An individual biological organism cannot evolve in
either of these ways.

4. A social organism can evolve as a result of the conscious activities of social agents within
this social organism who purposefully aim to achieve such an evolutionary transformation. There
are no analogies for such types of evolutionary changes within biological evolution.

5. With respect to the transmission of key information, radical differences exist between
biological and social evolution. Most notably, within biological evolution the acquired traits are
not inherited, as a result of which biological evolution occurs at a very slow pace.



I'punun Jleonna EpumoBuy
Koporaes Anapeii BuraaseBuu

O cxoacTBax M pa3IuYMAX MKy COUUATbHON U 0M0JI0TMYecKOl IBOIIOLH el

CxozncTBa U pa3invuusl MEXIy OHMOJOTMUECKOW M COIMAIbHOM 3BOJIOLMENH OMpeesstoTcs
LEJBIM pAIOM (PyHIaMEHTAIbHBIX PUYKH.

Haubosnee BaxHbIe CXO/ICTBA!

1. VImeroTcst cUCTEMHbIE CXOACTBA OMOJIOTMYECKOTO M COLIMAJIBLHOTO OpPraHM3Ma, BKIIOYas
paszzaeneHus QyHKIMNA MEXIY UX OpraHaMH.

2. IlpuHuunel nepegayy BEIIECTBA, SHEPTUU U MH(OpMalUKU B OMOJOTUYECKOM OpPIraHU3MeE
UMEIOT CXOJCTBA C TE€M, KaK 3TO IPOUCXOAUT B OOIIECTBE B pe3yJbTaTe TOProBIH, B Mpolecce
KOMMYHHUKAIUH U T. II.

3. B o6oux ciyyasix Mbl UIMEEM JIeJ0 HE C HU30JIMPOBAHHBIM OPraHU3MOM, a CO CIIOXHBIM
B3aUMOJICCTBUEM CHUCTEM OPraHW3MOB U BHEIIHEN CPEJIbI.

4. CyuiecTByeT HEeNOCpeACTBEHHAsI «I€HETUYECKash» CBA3b U B3aUMHOE BIHMSHHE JIBYX BUJIOB
HBOJIIOLINH.

5. Jlromm TMpeacTaBisOT CcOOOW OJHOBPEMEHHO U COLMANBHBIX, U OMOJIOTHYECKHUX
VH/IMBHJIOB.

Haubonee BaxHbIe pazauyus:

1. buonormueckass sBoJIOLMS UMeEET 0Oojee aJAUTHUBHBIN, HAKONMMUTEJIbHBIM Xapakrep,
pasBUTHE HJIET BO MHOTOM IO NMPHUHIMITY «HOBOE J00aBISETCA K CTapoMy», a colMajibHas (B
0COOEHHOCTH B TIOCJIETHHE JIBA BEKa) — OoJiee 3aMECTUTENbHBIN, pa3BUTHE UIET N0 MPHHIUITY
«HOBOE BBITECHSIET CTAPOE».

2. OOmecTBa MOTyT HE NPOCTO HU3MEHAThCI U TPAaHC(POPMHUPOBATHCS, HO CIOCOOHBI
IepeHUMaTh WHHOBALIMM M HOBBIE 3j7eMeHThl. OOliecTBa TakXke MOTYT TpaHC(HOPMHPOBATHCA
CO3HATEJBHO U C OIPEICTICHHOMN 1IEJIbI0, Yero B OMOIOTHYECKOI SBOJIIOIMY HET HU B KAKOM BUJIE.

3. Tlepenaua ximroueBod MHMOpPMAIMKU B OMOJOTUYECKOW M COLMATIBHOW 3BOJIONUU CHIBHO
ommyaeTca. B yacTHOCTH, B OMOJOTMYECKOW 3BONIONMHU OJaronproOpeTeHHbIE MPU3HAKU HE
HaCJIeyIOTCsl, a 3HAYUT, HE OKAa3bIBAIOT BIMSIHHUA Ha OHMOJIOIMYECKYIO S3BOJIIOLUIO, KOTOpas
[I03TOMY ITPOUCXOIUT KpaliHe MEIJIEHHO.

4. Cam 1o ceOe OMOJIOTUUECKHUI OPTaHW3M HE IBOJIIOIMOHHUPYET, OMOIOTHYECKAsT SBOTIOIIUS
MOYKET MIATH TOJIbKO Ha 0oJiee BBICOKOM ypOBHE (IIOIYJISALIUH, BHJA). 3aTO B XOJ€ COLMAIbHOM
9BOJIIOLIMU OJMH U TOT 7K€ COLMAIIBHBIN M MOJUTUYECKUI OPraHU3M MOXKET PaJUuKaIbHO MEHATHCS
HEOJHOKPATHO.

5. Omuuynus COLMAIbHONW JSBOJIOIMA OT OHWOJIOTMYECKOW B OTHOIIEHHH MEXAaHW3MOB
HOSIBJICHUSI, 3aKPEIUICHUsI U PaclpOCTPaHEHHs HBOJIIOLMOHHO HOBBIX KadecTB (apoMop¢o30B) B
JOITOCPOYHOM MEPCNEKTHBE BEAYT K YKPYINHEHHIO O0bEeMa COLMAIbHBIX OpPraHU3MOB,
YCIIO)KHEHHIO U MOBBIIIEHNIO YPOBHS MX opraHusanuu. Kpome Toro, B conuanbHON 3BOJIOLNN
CO3JIaI0TCs 0COOBIE HAJOOIIECTBEHHbBIE CUCTEMBI, TAKXKE TOCTOSIHHO YKPYITHSIOIINECS.
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Possibilities of Comparison between Biological and Social Macroevolution

The comparison between biological and social macroevolution is a very important (though
insufficiently studied) subject, the analysis of which offers new significant possibilities to
understand the processes, the trends, mechanisms, and peculiarities of both types of
macroevolution. Of course there are a few rather important (easily understandable) differences
between them. It appears possible, however, to also identify a number of fundamental
similarities. One may single out at least three fundamental sets of factors which determine these
similarities. First of all, they stem from the fact that in both cases we are dealing with very
complex non-equilibrium (yet rather stable) systems, whose principles of functioning and
evolution are described by General Systems’ Theory as well as by a number of cybernetic
principles and laws.

In the second place, in both cases we do not deal with isolated systems but with a complex
interaction between systems of organic systems and the external environment, whereas the
reactions of systems to external challenges can be described in terms of certain general principles
(which, however, express themselves rather differently within biological reality on the one hand,
and within the social reality on the other hand).

Thirdly, it is necessary to mention a direct “genetic” link between the two types of
macroevolution and their mutual influences.

It is important to emphasize that the very similarity of the principles and regularities of the
two types of macroevolution does not imply that they share similar identities. To the contrary:
significant similarities are frequently accompanied by enormous differences. For example,
genomes of the chimpanzees and the humans are very similar — with differences constituting just
a few percent. Yet the very different intellectual and social capabilities of chimpanzees and of
humans are hidden behind the at first sight rather “insignificant” differences between the two
genomes.

Thus, in certain respects it appears reasonable to consider biological and social
macroevolution as a single macroevolutionary process. This implies the necessity to understand
the general laws and regularities describing this process, even though their manifestations may
display significant variations, depending on the properties of the concretely evolving entity
(biological, or social one). An important notion possibly contributing to the improvement of the
operational level concerning the comparison between these two types of macroevolution is the
one that we suggested some time ago, namely social aromorphosis. This concept was developed
as a counterpart to the notion of biological aromorphosis, which is well established within
Russian evolutionary biology. We regard social aromorphosis as a rare qualitative macro-change,
which leads to a very significant increase in complexity, adaptability, and mutual influence of
social systems, thus opening up new possibilities for social macro-development. In our paper we
discuss a number of regularities which describe biological and social macroevolution and which
employ the notions of social and biological aromorphosis, such as, for instance, the “payment for
arogenic progress,” “special conditions for the aromorphoses’ genesis” etc.



I'punun Jleonna E¢pumoBuy
MapkoB Ajiekcanap BiaagumupoBuy
KoporaeB Anapeii BuranbeBuu

O BO3MOKHOCTAX CpaBHCHUSA OMOJIOTHYEeCKOH U COMAIbHOM MaKpPO3BOJIOIUH

ConocraBneHne OMOIOTUYECKOM U COLIMATBHOW MaKpOIBOJIONUU — KpaiiHe BakHas, HO, K
COXAJICHUIO, Majo pa3paboTaHHas TeMa, aHaJIU3 KOTOPOM /aeT HOBBIE MPOAYKTUBHBIC
BO3MOXXHOCTH JJII TIOHUMAaHUS XOJa, TCHACHUWN, MEXaHU3MOB M OCOOCHHOCTEH KaKJIOro W3
JBYX THUIOB MAakKpO3BOJIOUUU. Mexay [AByMs THUIAaMH MaKpO3BOJIOLUUU CYLIECTBYIOT
MPUHILUIKATGHBIE U B [EJIOM BIIOJIHE OOBSCHUMBIC Pa3IUYUs, HO B TO K€ BPEMsI MEKIY HUMU
UMeITCs U (yHIaMEHTalIbHBIE CXOJCTBA. MOXKHO TOBOpHUTH, IO KpaillHEH Mepe, O Tpex
(dbyHIaMEHTANBHBIX TPYINax MOPUYHH, ONPEISISIIOIIMX 3TO CXOJCTBO. Bo-MepBhIX, OHO BO
MHOT'OM BBITEKAET Y€ M3 TOT0, YTO B OOOMX CIIy4astX Mbl UMEEM JI€J0 C OYEHb CIOKHBIMU,
HEPABHOBECHBIMH, HO YCTOWYUBBIMH CHUCTEMaMU, MPUHIUMBI (YyHKIIMOHUPOBAHUS U Pa3BUTHUS
NOJJOOHBIX OOBEKTOB OIMCHIBAIOTCS OOIIEH Teopuel CUCTeM, a TaKXKe PAIOM KHOEPHETHUECKUX
MPUHIUIIOB U 3aKOHOB.

Bo-BTOpBIX, B 000MX CllydyasXx Mbl UMEEM JI€JO0 HE C HU30JUPOBAHHBIM OPraHU3MOM, a CO
CJIOKHBIM B3aMMOJICHCTBHEM CHCTEM OPraHM3MOB M BHEIIHEH cpepl. Peakius ke cucrem Ha
BHEIIIHUE BBI30BBI MOKET OBITH ONMKCaHa B TEPMHUHAX OOIIMX MPUHIIMIIOB, XOTS U CYIIECTBEHHO
M0-pa3HOMY TPOSBISIONUINXCA B OTHOIICHUH OMOJIOTHYECKON U COIUAIbHON PeaTbHOCTH.

B-Tperbux, cieayeT OTMETHTb HENOCPEACTBEHHYIO «TE€HETHYECKYI0» CBSI3b U B3aUMHOE
BIIMSIHUE JIBYX BUJOB MaKpO3BOJIOLIHH.

Heo0OxonumMo oTMETHTH, YTO camo 1o ce0e CXOACTBO MPUHLHUIIOB U 3aKOHOMEPHOCTEHN JIBYX
TUIOB MAaKPOA3BOJIOLMHM BOBCE HE JOKA3bIBAET MX HACHTHYHOCTH. OrpoMHas pa3HUIA MOXET
OBITh M TIPH ONPEACICHHOM CXOJCTBe. Hampumep, TeHOMBI IIMMIAH3€ M YeJIOBeKa BEChbMa
MOXO0XH, Pa3IMuhsl COCTABISAIOT TOJBKO HECKOJIBKO IPOLIEHTOB, 3a KOTOPBIMH, OJHAKO, CTOUT
OTpOMHAsl pa3HULa B MHTEIUJIEKTYaJdbHBIX W COIMAIbHBIX XapaKTEpPUCTUKAX IIUMIAH3€ U
YeJ0BEeKa.

Takum o0pa3oM, B ONpEAEICHHBIX AaCMEKTax BIOJHE JOIMYCTUMO paccMaTpUBaTh
OMOJIOTMYECKYIO0 U COLMAIBHYIO MaKpPOIBOIIOIMIO KaK €IMHbII MaKpO3BOJIIOIMOHHBIN Mpoliecc.
B sToM cnyyae 0coO€HHO Ba)KHO MOHATH, KAKUM OOLIMM 3aKOHAM U MpaBHJIaM OH MOJIYMHSAETCS,
XOTsI JEUCTBUE ITHX 3aKOHOB M INPABUII MOYKET CYIIECTBEHHO BapbHUPOBATH B 3aBUCUMOCTH OT
KOHKPETHOTO H3y4aeMoro oObhekTa (OMOJOrHMYecKOro WM COIHAIBbHOT0). OTHUM M3 CaMBIX
BaXXHBIX TMOHATUHN, KOTOPOE MPHUAAET OOJBIIYI0 ONEPALUOHHOCTh CPABHEHUIO MAKPOIBOJIOLNM,
MOKET CTaTh IPENJIOKEHHOE HaMHU IOHATHE COLMAJBHOrO apoMopdgo3a (co3gaHHOE IO
AQHAJIOTMM C TOHATHEM Ouosormyeckoro apomopdosza, Teopus KOTOPOro YK€ JaBHO
pa3pabatbiBaercs). ConmanbHbIN apoMop(o3 paccMaTpUBaETCsl HAMH KaK PEAKOe KaueCTBEHHOE
MaKpOU3MEHEHHE, KOTOPOE 3HAYMMO MOBBIIIAET CJIOKHOCTh, MPUCIOCOOIEHHOCTh M B3aUMHOE
BJIMSIHUE COLIMYMOB, OTKPBIBAET HOBBIE BO3MOXHOCTH B XOJI€ COLMAIBHON MaKpOAIBOJIOLHUU.
Hcnonp3ysi MOHATHS COLMAIBLHOTO M OHMOJIOrMYecKoro apomMop¢030B, HaM YJAJIOCh BBIBECTU
HENbIA psig oOmmX Ui OMOJOTMYeCKOW M COLMAIbHOM MaKpO3BOJIOLMHU MPABUII: «IUIATHI 3
apOreHHBII MPOrpeccy, «OCOOBIX YCIOBHIA JUIsl MOSBICHUSI apoMOP(O30B» U IpYyTHE.
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Another Distinction: the Evolution of a Species and an Oikos as an important factor
in biological and social evolution

Based on the pioneering study of common principles and rules of macroevolution [['puauH,
Mapxos, Koporaes 2008] this paper puts forward a distinction between evolution of a species
and of an oikos adding to the differences between biological and social evolution.

The metaphor of a society as an organism has dominated social thinking for ages from
Menenius Agrippa to the present day. However, this metaphor is fallacious. All the similarities
between an organism and society [Hallpike 1986: 33] are nothing but their most general systemic
properties. A proper analogy for a social community is an ecosystem or oikos. What could be a
proper analogy for a species — the main unit and level of biological evolution? One may suggest
that it is a social role — “The units which make up all social systems <...> are roles” [Almond
and Powell 1966: 21]. In other words humankind being a biological species is a social system or
oikos. This fact accounts for ambiguity of the distinction between biological and social
evolution. A more clear-cut distinction can be made between the evolution of a species and of an
oikos.

Based on this premise one may also advocate that the evolution of both species and roles
follows a Darwinian-like logic of selection, while the evolution of oikos (ecosystems, societies
etc.) may have Lamarckian-like logic of adaptation in the case of ecosystems, or even conscious
accumulation of acquired characteristics in the case of social systems.

I'punun JLE., MapkoB A.B., Kopotaes A.B. Makpo3sBomonusi B ’KHBOH MPUPO/IE U OOIIECTBE.
M.: YPCC, 2008

Almond G. & Powell G. Comparative politics: A Developmental Approach. Boston: Little,
Brown & Co. 1966

Hallpike C.P. Principles of Social Evolution. Oxf.: Clarendon, 1986

Nasna Muxana BacuianbeBuu

JlonoJiHUTeIbHOE pa3iudeHne: IBOTIONUA BIIA U 0iiKOca BI00ABOK K OMOJI0THYeCKOi 1
COLHAJIBLHOM IBOJTIOLMHU

B pasButue uzeit nmoHepckoil paboTel 00 OOIMIMX MPUHIUIAX U 3aKOHAX MaKPOA3BOIIOIHMU B
npupoze u obmecte (I'puauH, Mapko, Kopotaes 2008) B mokmnaae mpejyiaraercs JOTOTHUTH
BOIIPOC O COOTHOIICHUU OMOJIOTUYECKOW M COIMAIBHON HBOIIOIMUA BOIIPOCOM O COOTHOIICHUU
SBOJIIOLIUAIO BUIOB M COOOINECTB, WX (MHAM)BUIOB U OHKOCOB.

Mertadopa obiiecTBa Kak OpraHu3Ma TOCIOJACTBYET B OOIIECTBEHHON MBICIH CO BPEMEH
Menenuss Arpunmbl A0 Hammx AHEH. Ota Meradopa oOmanumBa. Bce cxoactBa Mexmy
opranuzmMoMm u obOmectBom [Hallpike 1986: 33] Bcero nmmib o0mume cCHCTEMHBIE CBOMCTBA.
IMoaxonsamen aHaJIoruel ISl 4eJI0BEYECKOTO COOOIIECTBA SIBIAETCS IKOCUCTEMA WX OHKOC. UTo
MOJKET OBITh IOJIXOSIICH aHATOTHEH JTsl BU/Ia — 3TUX OCHOBHOW €AMHUIIBI 1 OCHOBHOTO YPOBHS
OMOJIOTHYECKOU IBOTIOIUU? MOXKHO TIPEANOI0KUTD, YTO 3TO COIHaNbHAs posib — « EnqnHuiiamu,
00pa3yroNIMMH COITUATBHBIE CHCTEMBI, SIBISFOTCS posim» [Almond and Powell 1966: 21]. UapiMu
CJIOBaMH, Y€JIOBEYECTBO OJIHOBPEMEHHO M OMOJOTMYECKHH BHJ, M COIMaJIbHAs CHUCTEMa WU
oifikoc. JlaHHOE OOCTOSTENHCTBO OOBSCHSET BYCMBICICHHOCTh Pa3IMYCHUs] OMOIOTUYECKON U
COLMAIIbHOM ABOJIMIONMHU. bojiee yeTkoe paziMdyeHue MOKHO TMPOBECTH MEXKIY 3BOJIIOIUECH
(MIM)BUIOB U OHKOCOB.


http://market-click.yandex.ru/redir/dtype=market/uid=139349612251949133/categid=429/price=228/ext=/hyper_id=2417938/hyper_cat_id=90994/pp=7/cp=5/cb=5/cp_ab=0/ae=0/shop_id=93/pof=503/onstock=0/classifier_magic_id=ea13e6d379a36beb8e9d7b285700f608/ware_id=20627086/hash=bbnkneohfnfhekimdfcmmimmnneocckjp/**http:/www.biblion.ru/cgi-bin/WebObjects/shop.woa/wa/aspurl%3Fpid%3D129%26sku%3D571722

Ha 3TomM ocHOBaHHU MOXHO HPEANOI0XKUTh, YTO (MHIM)BUI U OMKOC 3BOJIOLUOHUPYIOT IO-
paszHomy. {1 nepBOro, BO3MOKHO, XapaKTEPHO MCIOIb30BaHUE «IAPBUHOBCKOI JIOTUKH, a AJIs
BTOPOT'O — «JIAMAPKOBCKOMN.

I'punun JI. E., Mapkos A. B., Koporaes A. B. MakpoaBoronus B )KUBOH MPHUPOJIE M OOIIECTBE.
M.: YPCC, 2008

Almond G. & Powell G. Comparative politics: A Developmental Approach. Boston: Little,
Brown & Co. 1966

Hallpike C. P. Principles of Social Evolution. Oxf.: Clarendon, 1986
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Hyperbolic Growth in Biological and Social Macrosystems

Changes in biodiversity through the Phanerozoic correlate much better with hyperbolic
model (widely used in demography and macro-sociology) than with exponential and logistic
models (traditionally used in population biology and extensively applied to fossil biodiversity as
well). The latter models imply that changes in diversity are guided by a first-order positive
feedback (more ancestors, more descendants) and/or a negative feedback arising from resource
limitation. Hyperbolic model implies a second-order positive feedback. The hyperbolic patterns
of the World System technological, economic, demographic, and socio-cultural growth arise first
of all from a second-order positive feedback between the population size and the rate of
technological growth. The hyperbolic character of biodiversity growth can be similarly
accounted for by a feedback between the diversity and community structure complexity. The
similarity between the curves of biodiversity and human population probably comes from the
fact that both are derived from the interference of the hyperbolic trend with cyclical and
stochastic dynamics.
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Useful and Harmful Interactions between Hierarchies and Networks in Biological and
Social Systems



In recent decades, a novel interdisciplinary research direction, referred to as biopolitics, has
been making good progress around the globe. It concentrates on comparative studies on living
systems and human society, with special attention to political systems and their analogues in
biosocial systems of various life forms. A focal point is the issue concerning the role and
functions of centralized (hierarchical) and distributed (horizontal, network-type) structures. Both
types of structures (and transitional structures) contribute to the development of biosystems and
human society, and ideally networks are responsible for “postorganizational” activities after the
hierarchy has not done its organizational job. Actually, hierarchy-network relations may be far
from being harmonious, and this point is exemplified by (i) the political system interacting with
networks in society and (ii) the human organism where the central nervous system performs
hierarchical functions but the organism is also subject to regulation by decentralized agents such
as networks of microbial cells inhabiting diverse niches including the gastro-intestinal tract.
Network-hierarchy interactions can be beneficial for hierarchies: networks can strengthen the
political system (exemplified by the oprichnina under John the Terrible or the “Nashi” network
in the present-day Russia) or improve a person’s physical and mental health and social behaviour
(the job of useful bacteria including probiotics). Networks can also produce deleterious effects
on hierarchical structures, due to their systemic properties. The following points are emphasized:
(i) a network can expand beyond the boundaries of a hierarchical structure and communicate
with “outsiders”; (i1) a network’s excessive growth can disrupt the hierarchy’s activities; and
(ii1) a network does not behave in conformity with the hierarchy’s rhythms and can disrupt them.
The presentation deals with strategies that can help us overcome the harmful effects of
hierarchy-network interactions.

Ogaecknn Anekcanap B.

KoHCTpyKTHBHOE M IeCTPYKTHUBHOE B3aUMOIeCTBHE HepPapXuil U ceTeil B O0MOJIOTrHYeCKUX
H COUMAJTBbHBIX CHCTEMAax

B nocnegnue gecsatunetuss HaOuUpaeT CHIIy HOBOE MEXAMCUUIUIMHAPHOE HAy4YyHOE
HarpaBJIeHue — OMOMOJIMTHKA, HCCICIYIOmasi B CPAaBHUTEIHLHOM acleKTe >KUBBIE CUCTEMBl H
YyeJIoBeYecKoe OOIIECTBO ¢ OCOOBIM BHMMAHHUEM K MOJIMTUYECKUM CHCTEMaM M €€ aHajoram B
OMOCOIMANIBHBIX CUCTEMax — COOOILIECTBAX pa3iuyHbIX (hopM kuBoro. OnHONW U3 (POKAIBHBIX
TOYEK OMOTIOJUTUKH SIBIISICTCS M3YUYEHUE POJU U (YHKIMHA [ICHTPATU30BAHHBIX (MEPAPXUICCKUX )
U pacIpeesIeHHbIX (TOPU30HTANIBHBIX, CETEBBIX) CTPYKTYp. O0a Tuna CTpykTyp (M mepexonHble
(GbopMBI MEKy HUMH) BHOCST CBOM BKJIAJ B Pa3BUTHE OMOCHCTEM M YEIOBEUECKOTO OOIIECTBA,
OpUYeM «B UJAeale» TOPU3OHTAIBHBIE CTPYKTYpPbl «J00praHu3oBbIBatoT» (TepmMuH C.
B. YUebGanoBa) Bce To, 4TO HE OpraHu30Baja uepapxus. PearbHas raMma OTHOIIECHUHN UepapXuil U
ceTed B paMKax OJHOM U TOMU K€ CUCTEMBI JAJIEKO HE CTOJIb FaPMOHMYHA, U MBI pacCMaTpUBaeM
ATOT BOMPOC Ha TpHMepax; |) MOJUTHYECKON CHUCTEMBI B €€ B3aMMOJCHCTBUHM C CETEBBIMH
OOIIECTBEHHBIMH OOBEIMHEHUSIMH H; 2) YEJIOBEYECKOTO OpraHu3Ma, A€ HepapXuyecKui
3JIEMEHT BHOCHUT IIEHTpajbHasi HEpBHas CHCTEMa C €€ KOMaHJIaMHu (XOTs MO3T BHYTpU ceOs
OTYaCTH OPTaHM30BaH 10 CETEBOMY IIPUHIIMITY), U B TO K€ BPEMSI UMEETCS ACLIEHTPAIN30BaHHas
peryssius opraHu3Ma, BaKHbIM KOMIIOHEHT KOTOPOW — CETH MUKPOOHBIX KJIETOK, HACEJSIOIIUX
pa3IMYHbIC HUIIHM YEJIOBEUYECKOTO OpraHu3Ma U B OCOOCHHOCTH ey I0YHO-KUIICYHbII TpakT. B
000MX cllydasgx CETH MOTYT KOHCTPYKTHBHO B3aUMOJICHCTBOBATH C HEPApXUSIMHU, YKpPEIUisis
rocygapctBo (ompuuHuHa B 3moxy MBana IV, cereBoe nBmxkenue «Hamm» B coBpemMeHHOM
Poccun) wuiaM, COOTBETCTBEHHO, TENECHOE, IYIIEBHOE M COLHUAIbHOE 3/I0pPOBhE YelOBEKa
(mosie3Hple GakTepuu; MPoOUOTUKHM). OJHAKO CETH MMEIOT M CYUIECTBEHHBIN JeCTPyKTHBHBIN
MOTEHLMAal MO OTHOIICHHUIO K HEePapXUYECKUM CTPYKTypam, YTO CBSI3aHO C HUX CHUCTEMHBIMU
CBOICTBaMM, B TOM u4Hcie: 1) ceTb HE NpPU3HAET TpaHUL] UEPAPXUUECKON CTPYKTypbl U
KOMMYHHIIUPYET C «UY>KIbIMI» 3JIEMEHTaMH; 2) CETh UMEET TEHACHIIUIO Pa3pacTaThCs TaK, YTO



HAHOCHUT yIIepO >KU3HENEATEIbHOCTH UEPAPXUU U 3) CETh HE MOJUUHAETCS pUTMaM HEPaApXUH,
TEM CaMbIM yIpo)Kas BbI3BaTb apUTMUIO UEPAPXUUECKOM CTPYKTyphl. B nokmane obcyxaaroTcs
INYTU NPEOJOJICHUS! YKA3aHHBIX JECTPYKTUBHBIX TEHACHLUH BO B3aMMOJICHCTBUM HepapXuil u
ceTen.
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The Analysis of Information Processes in Nature and Society

In the head of a corner of system-theoretical researches of the 20" century, the problem of the
creation of universal general scientific methodology has been put. Unfortunately, in the
beginning of the current century this convention does not exist. The system-information
approach offered here deals with this urgent lack in scientific knowledge.

The approach, originally developed for the solution of problems of the macroevolution of
tetracorals (Rugosa) on the boundary between the Devonian and Carboniferous, has led to
unexpected conclusions, both in the field of evolutionary biology and in development of system-
information representations, in fact in all areas of natural-scientific and humanitarian knowledge.
A consistent axiomatics is offered based on the premises of information theory, including the
definition of the last general organizational property of structured matter and its derivatives.
From uncontestable examples from the spheres of biology, psychology and sociology, the law of
preservation of the information is proven, assuming the existence of the latter in the realized
kind (structure and properties of material or ideal systems-carriers) is actual information, or in
the latent non-system condition - the potential information which represents some kind of
evolutionary "memory" of systems-carriers - evolutionary predecessors of the considered system.
Hashing of these two types of information is interfered by the law of consistency of the
information which follows by a principle of self-preservation of systems.

The characteristic of system properties of the information rests upon the concept of the
information stereotype and the principle of cooperations. Approach substantive provisions are
stated in 7 monographies, 4 original manuals, in tens brochures and articles, reported at
numerous domestic and international forums. About 20 years some courses of lectures on the
given problem are being read at universities of the Far East. The laws characterizing system
properties of the information are quite fit in the concepts of A. Einsteins, L. von Bertalanfty, K.
Popper and many other things scientists-theorists about the necessity of use of universal
(isomorphic) laws, for creation of consistent general scientific methodology.

Ononpuenko IOpuii UBanoBu4
AHajm3 MHPOPMALMOHHBIX MPOLECCOB B IPUPO/IE U 001IeCTBE

Bo rmaBy yria cucTeMHO-TEOpeTHYECKHX HcciienoBaHuii XX B. Obula MocTaBieHa nmpoodieMa
CO37IaHUsI YHUBEPCAIBHOM 00IIeHayuyHO# MeTononoruu. K coxkaieHnro, B Hadayie TeKyIIero BeKa
TAaKOBOM OOINeNpuU3HAaHHOW He cymecTByeT. IlpemiaraeMelii cUCTEMHO-WH(GOPMAIIMOHHBIHN
IOJXO/1 IPU3BAH BOCIIOJIHUTB 3TOT Mpo0es B HAYYHOM MO3HAHHH.

[lonxox, mnepBOHAYaIbHO pa3pabdOTaHHBIA AN pemeHus MpoOIeM MaKpOIBOJIIOLUU
TETPAaKOpaJJIOB Ha pyOexe [eBOHa M KapOOHa, NPUBEN K HEOXKUJAHHBIM BBIBOJAM, Kak B



o0jacTy SBONIONMOHHOM OWOJNIOTMM, TakKk W B PAa3sBUTUU CHUCTEMHO-MH(POPMAIMOHHBIX
NpeICTaBICHUN NPAKTUYECKH BO BCEX O00JACTAX €CTECTBEHHO-HAYYHOTO M T'yMaHUTapHOTO
3HaHusi. OH OCHOBAaH Ha TMOJIOKEHHUAX TEOPHH HH(MOPMAIMH, BKIIOYAIOMIAX OIpeIesieHUe
nocjeaHe Kak BCeoOIIero OpraHW3allMOHHOTO CBOMCTBA CTPYKTYpUPOBAaHHON MaTepuu U ee
IIPOU3BOAHBIX, IIPEIVIOKEHA HEIPOTUBOPEUNBAs akCHoMaThKa. Ha HeonpoBepKUMBIX ITpUMeEpax
u3 chepbl OMOIOTHH, ICUXOJIOTHH U COLMOJIOIMH 000CHOBAH 3AKOH COXPAHEHUA UHpopmayuu,
IpEIoJIaraolliuii CyIeCTBOBAHNE MOCIEIHEN B pPealn30BaHHOM BUJE (CTPYKTYpe M CBOMCTBAX
MaTepHaIbHBIX WM HMJCAbHBIX CUCTEM-HOCHUTENIEH) — 3TO aKkTyalbHas MH(popmauus, Jubo B
CKpPBITOM HECHUCTEMHOM COCTOSIHUM — MOTEHLMajdbHas HH(pOpMalus, KOTopas MpeAcTaBIseT
co0Oi CBOEro poAa HSBONIOLMOHHYIO «HAMsTb» CHUCTEM-HOCUTENIEH — 3BOJIOLMOHHBIX
IIPEAIIECTBEHHUKOB ~pacCcMaTpuBaeMol cucteMbl. IlepeMemmBaHHMIO O3THUX JBYX BHJIOB
UH(POPMALIUHU TIPETATCTBYET 3AKOH CUCIMEMHOCMU UH@Opmayuu, 32 KOTOPbIM CTOUT HPUHUUN
CAMOCOXPAHEHUA CUCHEM.

XapakTepuCTUKa CHCTEMHBIX CBOHCTB HMH(pOpMAlMM  ONMpAaeTcs Ha KOHUEenyuio
ungopmayuonnozo cmepeomuna 1 npunyun xoonepayuit. OCHOBHbIE IMOJOXKECHHUS MOIX0AA
U3J0KEHbl B 7 MOHOTpadusx, 4 OpUIMHAIBHBIX yUeOHBIX MOCOOUAX, B JECATKaxX OpoLIOp U
cTaTei, MOKJIAaIbIBAIUCh HA MHOTOYHCICHHBIX OTCUYECTBEHHBIX W MEXIyHApOIHBIX (OpyMax.
Oxono 20 sieT mo JaHHOM MpoOiieMe YUTArOTCS HECKOJbKO KYypCOB JIEKIUI B yHHMBEpPCHTETaxX
JanpHero Bocroka. 3akoHBI, XapaKTepU3YIOMIHNE CHCTEMHBIE CBOICTBa WH(GOpPMAIMH, BIIOJTHE
BIIUCBIBAIOTCS B INpencTaBieHuss A. DiHiuTeitna, JI. pon bepranandu, K. Ilonnepa n mMHorux
JPYTUX YYCHBIX-TEOPETHUKOB O HEOOXOAMMOCTH HCIIOIB30BAHNS YHUBEPCAIBHBIX (M30MOP(HBIX)
3aKOHOB, JJISl CO3JJaHHs HEMPOTUBOPEUUBOI OOLIEHAYYHON METOJOIO0THH.
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Methodological Problems of Studying of Biological and Social Macroevolution

For the development of the theory of evolution it is necessary to develop and use those
scientific concepts and categories (i.e. most the general concepts) which allow to describe,
analyze and predict evolutionary processes correctly. This is especially important while
comparing biological evolution and the evolution of human society. In this context it is important
to address L.E.Grinin, A.V.Markov and A.V.Korotayev's book «Macroevolution in wildlife and
society» (2008). The comparative analysis undertaken by the authors is based on laws, as
biological and social systems submit to the same cybernetic principles of organization,
functioning and evolution. However, the specificity of the specified systems is such that it
demands a more strict definition of many categories and concepts. For these authors, biological
macroevolution is «evolution at a level above a biological species». And a species is a group of
morphogenetic similar individuals (organisms), freely interbreeding among themselves, but not
with individuals (organisms) of other species. It is clear, that by borrowing evolutionary ideology
and terminology from the theory of biological evolution, we cannot absolutely put the same
sense in the borrowed concepts by consideration of questions of the organization, functioning
and evolution of social systems. Really, it is impossible to specify analogues of biological
species among social systems.

In this connection social macroevolution is offered for treating as process «suprasocium
changes on the basis of occurrence ... social aromorphosis» (Grinin et al., 2008). Thus under
social aromorphosis it is understood «the universal (widely widespread) change (innovation) in



development of social organisms and their systems which considerably raises complexity,
fitness, cohesion and mutual influence of societies». I believe, that for social aromorphosis it is
necessary to supplement this qualitative definition by quantitative characteristics. In a complex
of the last, obviously, there could be such parameters as, for example, gross national product,
economy of industrial and ground resources, etc. Also deemed necessary are precise concepts
describing the evolutionary status of social systems. In particular, apparently, it is necessary to
specify social systems which could be considered to be elementary evolutionary units.

In the synthetic theory of evolution (STE), the elementary evolutionary unit defines a
population as a group of organisms of one kind. But also here there is a problem: categories such
as organism and population characterize rather simplified models while ignoring important
aspects such as symbiosis and symbiogenesis (Savinov, 2007). According to this principle, the
first organic system level is autocenosis (i.e. system «host—symbionts»); secondly, it is necessary
to consider as an elementary evolutionary unit not a population but democenosis, i.e. system
autocenosis. It is proposed that such approach developed within the limits of an integrative
theory of evolution (Savinov, 2008) opens up new prospects of researches not only in biological
but also in social evolution.

CaBunoB Anekcanap bopucosuu

MeTtonosiornueckue npodaeMbl H3y4YeHUs1 OHOJIOTMYECKO U CONMATbHOM
MAaKpO03BOJIIOIUA

s pa3BUTHS 3BOJIOLMOHUCTUKH HEOOXOAMMO pa3zpabaThiBaTh U HCIOIB30BaTh TaKHE
HAYYHbBIC NnoHaAmus U kamezopuu (T. €. HanOojee OOUIUe TOHATHSA), KOTOPHIE MO3BOJISLTH OBI
KOPPEKTHO ONHCHIBATh, AaHAJU3UPOBATh M MPOTHO3UPOBATH SBOJIOIMOHHBIE MPOIECCHI.
OCO0OeHHO 3TO aKTyaJlbHO IMPHU COMOCTABICHUM OHOJOTUYECKOH OSBONIONMHA U 3BOJIOIHUU
YeJI0BEYECKOro 00IecTBa (aHTPONOCOIUATBLHOM ABOMIONNH ). B 3TOH CBSI3W MHE TIPEICTaBIACTCS
BaXHbIM oOpatutbcsi K MoHorpaduum JI. E. I'pununa, A. B. MapkoBa u A. B. Kopotaepa
«Maxkpo3BoJTtonus B )KHBOM mpupoae u oomectse» (2008).

[IpennpuHATHI aBTOpaMy CPaBHUTEIBHBINA aHAIN3 TIPABOMEPEH, TTOCKOIBKY OMOJIOTHYECKHE
U aHTPOMNOCOIMANIbHBIE CUCTEMbI TOTYMHSIIOTCS OJTHUM U T€M K€ KUOEPHETUYECKUM MPHUHIIUIIAM
opranm3anuy, (QyHKUMOHHpPOBaHUS u HBomonuu. OmHAKO crheruduKa yKa3aHHBIX CHCTEM
TakoBa, 4To TpeOyeT OoJjiee CTPOroro OMpeneieHUs MHOTHUX KaTeropuid M TMOHATHH. Tak,
aBTOpaMM yKa3aHHOM KHUTU OUO0I02UYecKas MAKpoI8onoyuss CIPaBEIINBO OIpe/eieHa Kak
«OBOJIOIUS HAa YypOBHE BBIIE OWOJIOTMYECKOTO BHAa». A BUI — O3TO TIpylna ocoden
(opranu3MoB) MOP(OTEHETUYECKH CXOIHBIX, CBOOOHO CKPEIIMBAIOIINXCS MEXKIYy COOOM, HO HE
¢ ocobssmu (opraHu3mMamu) Apyrux BUAOB. I[IOHATHO, YTO, 3aMMCTBYS SBOJIIOLNHUOHHYIO
U/ICOJIOTUIO U TEPMUHOJIOTHIO U3 TEOPHH OMOJIOTHUECKOM 3BOJIIOLIMHU, MBI HE MOXKEM abCOIIOTHO
TOT >K€ CMBIC]I BKJIAJbIBaTh B 3aWMCTBOBAaHHbIC MOHSATHS NPU PACCMOTPEHHH BOIPOCOB
opranmu3anuu, GyHKIIMOHUPOBAHHS U IBOJIOIUN aHTPOIIOCOIUATBHBIX CUCTEM. JlefiCTBUTEIBHO,
HENb3sl yKa3aTh aHAJIOIM OMOJOTMYECKHX BHJIOB Cpelu OOILIECTBEHHBIX cUCTeM. B 3Toil cBsi3u
COLIMATIFHYI0 MAaKpPOABOIIOIHIO TMPEAJIOKEHO TPAKTOBATh KakK IMPOILECC «HAICOMMYMHBIX
W3MEHEHUH Ha 0a3e MOSBICHUS ... COLMAIBHBIX apomopgo3o6» (I'punun u ap. 2008). I1pu sTom
O[T COUUAILHBIM APOMOPEHO30M TIOHUMACTCS «YHHUBEpPCAIbHOE (IIUPOKO PACIPOCTPAHEHHOE)
n3MeHeHue (unnosayus) (T. €. HoBoBBeAeHUE — A. C.) B pa3BUTHHU COIMAIBHBIX OPTraHU3MOB U
UX  CHUCTeM, KOTOpPO€  pPAaTUKIbHO  TOBBIIIAET  CJOXHOCTb,  IMPHUCIIOCOOJICHHOCTb,
MHTETPUPOBAHHOCTh W B3aMMHOE BIUsSHUE oOmiecTB». [lonaraio, 4yTo Takoe KayecTBEHHOE
OTIpeNieIeHue  COIMAJIBHOrO  apoMopdo3a HEOOXOJUMO  JIOTOJHUTH  KOJHMYECTBEHHBIMU
XapaKTepUCTHUKaMu. B xommiekce mocienHux, O4eBUAHO, MOTJIM ObITh TaKue MOKa3aTelu Kak,
Harpumep, BBII, MarepuanoeMKoCTb M 3€MIIEEMKOCTh NPOM3BOACTBA U Ap. HyxkHbI Takke
YEeTKHUE TOHATHUS, XapaKTepPU3YIOIIKe YBOJIIOLIMOHHBIN CTaTyC COLMaIbHBIX cUcTeM. B wacTHOCTH,



MO-BUAMMOMY, CTOUT BBICIUTH COIHAIBHBIE CHCTEMBI, KOTOPBIE MOTJIM OBl pacCMaTpUBATHCS B
Ka4yeCTBE 3JIEMEHTaPHBIX 3BOTIOLMOHHBIX €IUHUII.

B cunrernueckoit teopun spomonuu (CTD) sneMeHTapHOR 3BOIOLMOHHON €IUHHIIEH
olpesieNieHa nonyaAyus Kak TpyIIa opeanuzmos 00Hozo eéuda. Ho u 31ech ectb mpodiema:
KaTeTOPUU  «Op2aHusM» W «NONYAAYuUs» XapaKTepU3yIOT BeChMa YIPOIICHHBIE MOJEINH,
IOCKOJIBKY UTHOPUPYIOT npunyun obaueamuocmu cumodbuosza u cumouozeneza (Casunon 2007).
B cooTBeTCTBUM € 3TUM NMPHHIUIIOM, BO-TIEPBBIX, CUCTEMOW OPTaHU3MEHHOTO YPOBHS SBIISCTCS
aymouenos (T. €. CUCTEMa «XO3IUH—CUMOUOHTBI»); BO-BTOPBIX, 3JIEMEHTAPHOM 3BOJIFOLIMOHHOM
€IMHUIICH CIIEAyeT CUMTaTh HE TONYJSAIHIO, a O0eMOUeHOo3, T. €. CHUCTEMYy ayTOIICHO30B.
IlpencraBnsiercs, 4TO TakoW IOAXOJ, pa3BUBAEMbI B paMKaX UHMEZPAMUEHOU mMeopuu
ssonoyuu (CaBuHoB 2008), OTKpHIBAET HOBBIC TEPCIEKTUBBI HCCIECIOBAHUNA HE TOJIBKO
OMOJIOTNYECKOH, HO U COLMAILHON HBOJIOLUH.
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Interdisciplinary Approach to Study Traits: Conservativeness and
Frequency of Trait Usage in Different Systems

Each biological and social system contains elements with some specific traits. As elements of
real systems are not identical it is important to consider what part of these elements has such a
trait, i.e. what the frequency is of that particular trait. The primary trait of biological system
consists of their genes: the nucleotide sequence of its DNA. The activity of different gene differs
and depends on the intensification of a needed metabolic process at a particular period in time. In
its turn, it depends on environmental conditions and, in case of multi-cellular organisms, on the
type of tissue and on its developmental stage. Recently, some methods appeared which permit to
measure the level of activity of specific genes. According to data from comparative studies of
nucleotide sequences of different species ranging from yeast to humans, the rate of evolution of
highly active genes is on average lower than that of genes with a low activity. The evolutionary
rate was determined in terms of the number of changes in nucleotide sequences acquired during a
certain period of time. Analogous data on the conservation of intensively used elements were
collected not from a biological but from a cultural system. The comparative study of lexical
changes in Indo-European languages demonstrated that frequently used words are better
conserved. As demonstrated by Pagel et al., 2007, in particular the rate of regularization of
irregular verbs in English depends on their frequency of usage. Of 177 Old-English (~ AD 800)
irregular verbs, 145 remained irregular in Middle English (~ AD 1200) and 98 are still irregular
in Modern English. The authors indicate that the half-life of an irregular verb scales as the square
root of its usage frequency: a verb that is 100 times less frequently used regularizes 10 times as
fast. Analogous differences of evolution rate can be traced for such elements of spiritual culture
as oral ethnic narratives. The more frequent a narrative is told within an ethnic group, the lower
is its rate of its change, i.e. the larger the group of people who know and replicate a story is, the
slower it changes.

Bbopunckas CBer/iana AJjieKCaHIPOBHA

KOHcepBaTl/IBHOCTb YacTO UCIMOJIb3YEMBIX IIPU3HAKOB: MC)K[[I/ICHI/IHJII/IHaprIﬁ AHAJIU3



Kaxnas Ouonoruueckas M colMajibHasi CUCTEMa COCTOUT U3 3JEMEHTOB, OO0JaJaoLIUX
ompeieieHHBIMU HabopamMu TMpHU3HAKOB. Tak Kak B peajdbHBIX CHCTEMax »JJIEMEHTHI He
UJCHTUYHBI, TO BA)KHON XapaKTEPUCTUKOW CHCTEMBI SIBJISIETCS] YaCTOTa BCTPEYAEMOCTH TOTO WIIN
WHOTO TpH3HaKa — Kakasg 4YacTh JJIEMEHTOB 00NagaeT TeM WM HWHBIM Tpu3Hakom. Jlis
OMOJIOTMYECKUX CHUCTEM IEPBUYHBIM MPU3HAKOM, OMNPEIENSIOIMIMM OCTAJbHBIE IPU3HAKH,
SBIISIIOTCS TEHBI, WM, HA S3bIKE MOJIEKYJIAPHOW OWOJIOTHUH, MTOCIIE0BATEILHOCTh HYKICOTHIOB B
JHK. V kaxnoro opraHusma ypoBEeHb aKTUBHOCTH PAa3HBIX I'€HOB Pa3jIM4aeTCs B 3aBUCUMOCTH
OT TOT0, KaKue MeTabO0INYEeCKUE TMPOIECChl JOKHBI ObITh HHTEHCU(MUIIUPOBAHBI B TOT WM UHOU
MOMEHT BPEMEHH, YTO 3aBUCUT OT YCJIOBHI Cpe/ibl, @ Y MHOTOKJIETOYHBIX OPraHU3MOB TaKXeE U
OT THUMA TKaHU U CTaAUM pa3BUTHA. B mocinegHue rojpl BO3HUKIM METOABI, MO3BOJSIOLINE
HEINOCPEACTBEHHO U3MEPATh YPOBEHb AKTHMBHOCTU OTAENIBbHBIX I'€HOB B KieTke. Kak mokaszaHo
IIpU CpaBHEHUH TocenoBaTenbHOCTe HykieoTu10B B JIHK pa3nuuHbix BUIOB (OT APOXKIKEH 10
YeJI0BEKa), CKOPOCTh 3BOJIOLMU UHTEHCUBHO pabOTalOIINX T'€HOB B CPEAHEM HMKE, YEM Yy T€HOB
C MEHbILIEH aKTUBHOCTHbIO. CKOpPOCTH 3BOJIIOIMHU OMNPEIEIsIach KaK KOJIMYECTBO WM3MEHEHUH
nocieaoBaTebHOCTeN HyKieoTH10B B JIHK pa3nuyHbIX BUIOB, HAKOIUIEHHOE 32 ONPEACICHHBIE
nepuoAbl BPEeMEHH. AHAJOTHYHBIE JaHHbIE — O KOHCEPBATHBHOCTH HauOoliee WHTEHCHUBHO
UCIIOJIb3YEMBIX AJIEMEHTOB — IOJIyYE€HbI Ha COBEPIIEHHO MHOW cucTeMe. Kak nmokasaHo rpynmnoun
AHTJIMMCKUX MCCIIEOBATENEe IpU CPABHEHUU CKOPOCTU JIEKCHMUECKOW HBOJIIOIUU B WHIO-
€BPONEHCKHUX SI3BIKAX, YaCTO HCIOJb3yEeMbIE CIOBa OoJiee KOHCEPBATUBHBL. B WacTHOCTH, Kak
YCTAHOBJIEHHO IPU CPaBHEHUHM CTAPOAHTIIMUCKOT0, CPEIHEAHTTIUHCKOIO W COBPEMEHHOIO
AHTJIMICKOTO fA3bIKA, CKOPOCTh PEryJIsipU3allMi HENPAaBUJIBHBIX IJIarojIOB B aHIJIMICKOM SI3bIKE
0o0paTHO MPOMOPLHMOHATIBHA YAaCTOTE UX HCHoNb30BaHusA. M3 177 HempaBUIBHBIX TJIarojioB B
CTapOaHIJINIICKOM si3bIke 145 mpoaomKainu ocTaBaThCs HENPABUIBHBIMHU B CPEAHEAHIVINHCKOM
n 98 OCTalTCs HENPaBUIbHBIMU B COBPEMEHHOM aHITMKUCKOM. CKOpPOCTh peryisipu3alnuu
paznuuaercs B 10 pa3 11 T71aroioB, 4acTOTa UCIOJIB30BAHUS KOTOPHIX paznuuaercsa B 100 pas.

AHaJOTHYHBIE Pa3IU4YUs B CKOPOCTU 3BOJIOIUU MOTYT OBITh MPOCIEKEHBI U AJI TaKOTrO
AJIEMEHTA yXOBHOW KyJIbTYpbl, KaK ITHUYECKHE HappaTuBbl. bojee KOHCEpBATUBHBIMU MOTYT
0Ka3aTbCsl T€ HAPPATUBBI, PACIPOCTPAHEHHOCTh KOTOPBIX BHYTPHU IaHHOM IpyMNIbl Benuka. Yem
00ombIlasl 4acTh JIIOJIEH 3HAET OMPEACTCHHBIM CIOKET MM MOTHB, TEM MEUIEHHEE OH MOXET
MEHATHCS.
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The Evolution of Civilizations through the Fusion of Cultural Gene

This paper consists of three theses

1) Globalization should mean the fusion of civilizations. Currently it is difficult to argue for
the uniqueness of civilizations. It is because we are excessively mingling with others in a single
space of life. That civilizations cannot be reduced to a common denominator has become an
empty and unrealistic theory of scientific paradigms. Furthermore, it is the wrong approach to
solve the problem of identity by returning to the original identity of the past. Identity should be
sought from a creative standpoint that looks towards the future. Identity is not the same as an
unchanging type. This is why I argued that we must advance towards synthesis of civilizations
bypassing the clash or coexistence of civilizations.

2) The fusion of civilizations is the best way to bring about the recombination and creation of
cultural genes. What is the fusion of civilizations? How is the evolution of civilizations possible?



From the viewpoint of cultural genes, the fusion and evolution of civilizations can be explained
by the recombination and creation of cultural genes.

3) Through the recombination and creation of cultural genes, the evolution of civilizations
proceeds. What is the agent to make new civilizations? Is it cultural genes or human being? Do
cultural genes manage the evolution of civilizations or do human being produce the fusion of
established cultural genes with new cultural genes? I argue that we can explain the evolution of
civilization at the level of cultural genes, and that human beings are not the machines of cultural
genes.
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What Does Materialism Mean for Our Civilizational Evolution? (Mounting a Philosophical
Offensive in the Global Materialist System)

Life is evolution. This simple truism, however, begs a host of questions, of the more
fundamental and critical being, “evolution of what or towards what”? Without understanding the
so-called telos, end, or purpose of life, a key element in grasping the meaning and direction of
life is missing. Without assuming the hubris of attempting to offer any definitive answer to the
question of life or the meaning of evolution, it might, nevertheless, be possible to propose that
life is a learning process, hence a growth in knowledge and wisdom. Life is then, accordingly, a
growth in life’s self-knowledge. In other words, life is a learning of the art of living. In this, a
tacit or implicit assumption is made, one that somehow connects, if not even equates, life with
the mind, the spirit, or the soul. Conversely put, experience and learning then serve directly or
potentially the great principle of evolution and prepare or impede a progression to the next stage.
Arguably, the key ideological, cultural, psychological, and also scientific structures of our
dominant world system are currently defined in terms of materialism. In its turn, materialism
also represents a certain structure and even hierarchy of knowledge and power.

In this context and also with respect to our civilization, our own time in history and our place
on the trajectory of evolution, the following great questions then arise: “If life is evolution that is
based on certain teleological laws, what is then the meaning of our materialism by means of
which the West has come to rule the world as one global system over the course of the last five
hundred years?” “What makes materialism so effective and so powerful?” “What function does
materialism serve in the game of life?” “Why materialism?” What role and place does
materialism have for life and human evolution?” “What is the telos of materialism?” These
questions will be the subject of my conference paper, and I will approach them from a position
of a Platonist, political philosopher.
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Cognition: its Evolution through its Externalization

In this paper, we argue that the externalization of cognitive functions have produced major

transitions in the history of culture. The invention of language can be analyzed as an
externalization of basic mental processes through their vocalization. This allowed the
correlations made between objects in reality and an internal memory of an individual to be
shared with other individuals. The apparition of language in the history of culture is certainly
very important transition, as it probably allowed the first steps towards the socialization of
humans.
The next step is to register those vocalizations into an external medium. The invention of writing
is precisely this externalization of memory. This allowed an accurate reproduction and a
safeguard for knowledge. Indeed, knowledge could easily be lost and distorted in an oral
tradition. Much later, the invention of computing devices allowed the externalization of
computation. The general purpose computer inspired by the work of Church, Godel, Kleene and
Turing, and its formal specifications constitute the most general computing device. The
invention of hypertext, and later of the web is an improvement on the invention of writing, and
can be analyzed as a globally distributed, collective and dynamical memory. The idea to make
to-do lists can be argued to be an externalization of actions. By writing down next physical
actions to do, this process gives power on actions, because you free your mind from
remembering them and having your future actions in an external medium gives you the ability to
reorganize and reconsider them. By using logical diagrams, it is possible to externalize
reasoning, (e.g. with Goldratt's theory of constraints) thus providing a greater control over
problem solving and argumentation. The reasoning then becomes easier to criticize, revise,
understand and discuss.
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Synergy Analyses of the Global Historical Processes: Laws of Evolution and Images
of Future

Global historical processes are considered and laws of the global evolution of the world
community are investigated. The world community is considered as united self-organizing
complex system. The main result of its production was the creation of its own developing
medium and world: economic and social-cultural superstructures.

It suggested that the main driving force of socio-economic evolution was the positive
reversal coupling between the number of people and the level of technological development,
which was the origin of growth in the blow-up regime in terms of population and global
economic indexes. Furthermore, every social-economical epoch was characterized by its own
specific spatially distributed structures. The global dynamics of the world community during the
whole of history is investigated through the prism of the development of spatial-temporal
structures. The study of the mechanisms of their formation and interaction on different stages of
evolution, leading to integration or to destruction, allows to establish and understand the laws of
the global evolution.



It is shown that evolution in the blow-up regime leads to strengthening processes of
differentiation of society on different levels of hierarchy and to processes of concentration of
people, money, knowledge etc in some central places. As a result, there is a decrease in the
number of countries, cities, technological and scientific centers, which provide the dynamics of
world evolution and concentrate the largest portion of capital. Furthermore, the instability of
development is increasing, which leads in particular to the dramatically destruction of former
complex systems. All of these processes can lead to collapse, or to crash of civilization. The
alternative way is the transition to another type of existence, which is lacking yet within our
World-System.

At the present time the world community experiences the most important revolution or
bifurcation in its history, which is connected with the end of the evolution in the blow-up regime
and the transition to another type of civilization founded on the different laws of existence. The
study permits to describe some of the most important characteristics of the future of human
civilization. Almost certainly, a major feature will be the co-evolution between mankind and
nature.

The study is supported by the results of mathematical modeling.

Kypkuna Enena Cepreesna

CuHepreTu4ecKui aHAJIU3 I100aJbHBIX HCTOPUYECKHUX MPOLECCOB: 32AKOHBI IBOJTIOIUHN U
o0pa3bl Oyaymero

Hacrosimass pabGoTa moOCBsIleHa aHATW3y TJIOOATBHBIX HCTOPHYECKHX TPOIECCOB H
BBISIBJICHUIO TJIOOAQNBHBIX TEHIEHIUI, WM BEKTOPOB pPAa3BUTHUSl UEJIOBEUECKOTO OOIIecTBa.
PaboTa nmpoBoauTCS B pyciie MEXIUCIMIUIMHAPHBIX UCCIICIOBAHUM U OMMUPACTCS HA PE3YJIbTAThI
MaTeMaTUYeCKOro  MojenupoBaHus.  YenoBeuecTBO  paccMaTpuBaeTcs  Kak  equHas
CaMOOPTaHU3YIOMIAsICS CIIOXKHAsI CUCTEMa, PEe3yJNbTaToM (YHKIIMOHUPOBAHHUS KOTOPOU CTaJIo
co3maHue COOCTBEHHOW  pa3BUBAIOIICHCS  AHTPOIOTCHHOM Cpeabl MW COOCTBEHHOTO
Pa3BUBAIOIIETOCS MUPA — SKOHOMUYECKON U COLIMOKYJIbTYPHOU HAJICTPOEK.

CuuTaercs, 4YTO IJIaBHOM JBMXKYILIEH CHIION COLMAIIBHO-3KOHOMUYECKOUW 3BOJIIOIIUH SIBUJIACH
MOJIOKUTENbHAST OOpaTHAs CBSI3b MEXKY YMCICHHOCTBIO JIOJEH U yPOBHEM TEXHOJIOTHYECKOTO
pa3BuTHsA, KOTOpas IMpuUBEla K Pa3BUTHI0 YEJIOBEYECKOM UIMBWIN3ALMU B PEXKHUME C
oboctpenueM. J[s ocCylIecTBIEHHUS CBOCH JEATEIBHOCTH YEIOBEYECTBO OOBEIUHSIIOCH B
pa3InYHbIE COLMAIBHO-I)KOHOMUYECKNE TPYMIbI, CO3[aBasi CTPyKTyphl. Kaxnol nucropudeckoit
AM0XE COOTBETCTBOBAJA CBOSI CTPYKTYpa pacceleHus, pa3MelIeHus: U X034icTBoBaHus. B 3ToMm
cMbIce ThoOanbHasi 3BOJIONUS OTpa3ujach, Kak B 3epKajie, B 3BOJIOLUU MPOCTPAHCTBEHHBIX
cTpyKTyp. M3ydueHne ocoOeHHOCTEH X (HOpMUPOBAHHUS, PA3BUTHS U B3AUMOCHCTBHS, BEIyIIIETO
KaKk K pacmaay, TaKk U K OOBEIMHEHHUIO, IO3BOJMIO BBISIBUTH M TOHATH OOBEKTHBHBIC
3aKOHOMEPHOCTHU Pa3BUTHSI.

[TokazaHo, 4TO pa3BUTHE B peKXUME C 00OCTPEHUEM MPHUBOJIUT K CHIIbHEHUIIIEMY PACCIOEHUIO
o0miecTBa Ha BCEX YPOBHSX, K YCHJICHUIO HEYCTOMYMBOCTH U HEPABHOMEPHOCTH PA3BUTHS CTPaH
U TEPPUTOPUNA, K pacmaay CIOXKHBIX CTPYKTYp (Mmmepuii u rocyaapct). Jlodist cTpaH, TOpOJIOB,
TEPPUTOPUH, OTACIbHBIX TEXHOJIOTHYECKUX M HAYYHBIX LIEHTPOB, ONPEICISIOUIUX TUHAMHUKY
MHPOBOI'0O Pa3BUTHS U COCPENOTOYMBLIMX B CBOMX PyKaX OCHOBHBIE KalWTalbl, YMEHBIIAETCA.
Bce 310 MoOXeT mpuBeCTH K KOJJIArcy, THOeTH UUBWIM3AIUH. AJIBTEPHATHBOW SIBIISIETCS
Tepexoa K JAPYroMy THITy CYIIECTBOBAHHS HOBOH IMBUIH3ALMH, 3apOXKIAIONICHCS B HEIpax
IIPEKHEM.

B Hacrosmiee Bpems uyenoBedecKas LHMBWIM3ALUSA IEPEKUBAECT CAMYIO 3HAUYUTEIBHYIO
PEBOJIIOIIMIO B CBOCH WMCTOPWH, CBSI3aHHYIO C KOHIIOM Pa3BUTHUS B PEKUME C OOOCTPEHUEM H
nepexoaoM K Apyrod nuBwim3anuu. Kak u mrobas Oudypkarus, 3TOT TEpexoj dpeBar
HENPEICKa3yeMbIM Pa3BUTUEM COOBITHIA, TOTEPEH YCTONYUBOCTH U BO3MOXKHOCTHIO HECKOJBKHIX
cueHapueB Oynymero. IlpoBeneHHble UCCleOBaHMS IO3BOJISIIOT — OMUCAaTh  HECKOJBKO



BOXHEHIINX YepT OyIyIIel 4e0BeUSCKON ITMBWIIM3AINH, TJIABHON M3 KOTOPHIX, MO-BHINMOMY,
CTaHET KOABOJIIOLUS YEIOBEKA U IPUPOIBI.

33

Nazaretyan, Akop P., Ph.D. (Psychology)

Institute of Oriental Studies, Russian Academy of Sciences, senior researcher
Moscow, Rossoshanskaya St., 1, building 1, 688.

tel.: 382-87-78; 8-916-390-67-20.

e-mail: anazaret@yandex.ru

Technology and Psychology: Researching a Mechanism of Anthropogenic Crises'

After investigating numerous episodes of man-made local, regional and global crises at
different historical epochs, we revealed a systemic relationship between three variables of social
existence: a society’s technological power, the quality of its regulatory mechanisms, and its
internal viability. Thus, a persistent pattern, which we named the law of techno-humanitarian
balance [1-3], states that the more developed a society’s technologies are, both for production
and military means, the more refined the regulatory means are which are required for its self-
preservation.

For the formal apparatus, we distinguish between external and internal sustainability. The
former, i.e. a society’s ability to withstand natural and/or geopolitical fluctuations increases in
proportion to its technological potential. The latter — its ability to avoid endogenous catastrophes
— 1s a more delicate parameter. It declines if technological growth is not complemented by
improving means of cultural regulation, including Law & Order, values and norms. The
unbalanced society becomes more vulnerable to popular mental mood shifts, the whims of
influential leaders, and other unpredictable factors.

As technological power outstrips the quality of cultural regulation, a specific Homo prae-
crisimos syndrome develops: mass euphoria, a sense of omnipotence and permissiveness, higher
needs and ambitions, etc. Sooner or later, this development conflicts with the scarcity of
resources, and the society falls a victim to its own unbalanced power.

We suggest that this law has served as a selective mechanism through all of human
history and prehistory: successive unbalanced societies went extinct by self-destroying their
natural or political habitats. If, instead, a particular society found a radical way out of an
evolutionary deadlock, this marked a turning point of history, and complex social, psychological
and cultural transformations ensued. From the Lower Paleolithic up to our days, we describe at
least seven such revolutions. Each involved new technologies with higher specific productivity,
more effective information processing, more diversified and flexible social structures, and more
refined value systems.

Non-trivial corollaries of the hypothesis were used for verifying it. One is that, while
technological power of destruction along with population densities have been growing for
millennia, the ratio of violence victims to the overall population has not. To test this, we
introduced a special comparative index, Bloodshed Ratio (BR) — the ratio of average deliberate
killings for certain period (k(4t)) to the population number (p(4t)). Calculating this index for
different epochs and societies (using available data and special formulas), we found an irregular
downward trend in the long run [3-4].

1. Nazaretyan A. (2003). Power and wisdom: toward a history of social behavior // Journal

for the Theory of Social Behaviour, vol.33, Ne4, 405-425.

2. Nazaretyan A. (2005). Fear of the dead as a factor in social self-organization // Journal

for the Theory of Social Behaviour, vol.35, Ne2, 155-169.

' The work is supported by the Russian Foundation for Fundamental Research, grant Ne07-06-00300.



3. Nazaretyan A. (2008). Anthropology of violence and culture of self-organization. Essays
on evolutionary historical psychology. Moscow: URSS. 256p. (In Russian).

4. Nazaretyan A. (2007). Violence and non-violence at different stages of world history: A
view from the hypothesis of techno-humanitarian balance // Academic Review of
American University of Central Asia. Annual Collection of Papers. Vol. 5 (1), pp.87-105.

Ha3zapersin Axkon IlorocoBuu

MexaHU3MBbI HEJIMHEHHOCTH: IBOJIOLMOHHAS TUCPYHKIIMOHATU3AIUSA U TEXHO-
TYMaHUTAPHbIN 0anaHc

(Mccnenosanue npoBoautcs npu noanepxxkke PODU, rpant Ne07-06-00300.)

OnHa H3 CTEpKHEBBIX 3aKOHOMEPHOCTEHM, OO0ECIEeYMBAIOIUX 3BOJIOLUI0 YCTOWYHBO
HEPABHOBECHBIX CUCTEM (TIPUPOIHBIX M COLUATBHBIX), CBA3aHA C IMHAMUKON aHTHIHTPOMUUHBIX
MexaHu3MoB. [lo 3akoHaM TEepMOAMHAMHKHA, MOHOTOHHOE HapallMBaHHE AHTUIHTPOIHUIHOMN
AKTUBHOCTH BEJET K HAKOIJICHHIO HEOOpAaTHMBIX pa3pylIeHHH B cpeae, BCIEICTBHE YEro
YCHIIMBAETCsl 0OpaTHBIN APPEeKT — yrpo3a OECKOHTPOIBLHOTO pocTa SHTporu. Hactymaer suoo-
9K302eHHbILL KpU3UC, 33 KOTOPBIM MOXKET MOCNeA0BaTh KatacTpodudeckas ¢asa.

Ecnu akTMBHas cucrteMa HE MMEET BO3MOXKHOCTH CMEHHTH CpeAy OOHWTaHUs, TO OHa JIMOO
pazpyuiaercs, 1100 BbIpaOATHIBAET HOBBIE aHTHIHTPOIMWHBIE MEXaHU3MBI C 0OJee BBICOKOU
YAETbHOW MPOAYKTUBHOCTBIO (BEIMYMHOM MOJIE3HOTO pe3ysibTaTa Ha €IUHUILY pa3pyIICHUi).
[locnennee Bcerma COMPS)KEHO C POCTOM BHYTPEHHEW CIIOKHOCTH M «UHTEIUIEKTYaJIbHOCTH.
Hens0exnas CMEHa  IPOAYKTUBHBIX 3 dexToB AHTUDHTPOIUHHON AKTUBHOCTH
KOHTPIIPOIYKTUBHBIMA 00O3HAaYeHa B CHHEPIeTUYECKOW MOJAENU KaK 3aKOH 3980JIOYUOHHOU
oucynkyuonanuzayuu.

OmauM w3 crnenu(pUYeCKUX BBIPAKCHUH ATOTO 3aKOHA HAa TMPACONUAIBLHON M COLMAIBHOU
CTaausIX  CTAHOBUTCS  3aKOH  MEXHO-2YMAHUMAPHO20  Oanawca: 4Yem  6vlde  MOUb
NPOU3800CMEEHHBIX U 00e8bIX MexHONIo2ull, mem 0ollee cogepuieHHvle cpeocmea KylbmypHOU
peayrayuu HeobXooumsl 01 coxpaneHus coyuyma. boiee MOIIHBIE TEXHOJIOTMH OOBIYHO
BBI3BIBAIOT B 00IIeCTBE M (hOPHUI0, TPOBOIUPYIOT IKCTEHCUBHOE BTOP>KEHUE B PUPOIHYIO H/HIN
TEONOJUTUYECKYI0 Cpely W TMPHUBOIAT K OOOCTPEHHIO AaHTPONOTEHHBIX KpPHU3UCOB. B Takue
nepuoAbl HMHTEHCU(UIUPYETCS JpaMaTUYecKuil OTOOp COLMYMOB W IIEHHOCTEM Ha
COBMECTHUMOCTh C BO3POCIIMM TEXHOJOTMYECKHUM IOTCHIIMAIOM U OTOPaKOBKa COIMAIbHBIX
CHUCTEM, HE CYyMEBIIMX CBOEBPEMEHHO aJJallITUPOBATHCS K HEMY KYJIbTYPHO U IICUXOJIOTUYECKH.

Mogenps mpoBepsieTcsi yepe3 BepH(UKalUI0 €€ HeTPUBUAIBHBIX cieAcTBUU. J[ns 3Toro, B
YaCTHOCTH, MHCIIOJIb30BaH CPABHUTEIBHO-COLMOJIOTUYECKUN TIOKa3aTenb — Ko3pguyuenm
KpOBONpOIUMHOCMY: OTHOLLICHUE CPETHETO YMCiIa YOUNUCTB B €JMHUILY BPEMEHH K YHCICHHOCTH
HacelieHUsl. PacdeTsl MOKa3bIBalOT, YTO B JOJITOCPOYHOM HCTOPUYECKOM PETPOCHEKTUBE, C
pocToM YOOWHOW CHIIBI OPYXHA M AeMOTpaHuuecKod IIOTHOCTH, yKa3aHHbBIM KOd(pQHUIHUEHT
CHIDKAJICS. DTO JIEMOHCTPHUPYET HAJIWYWE HEIMHEHHOW (OMOCpEIOBAaHHON aHTPONOTSHHBIMU
KpU3UCaMU M KaracTpodamM) 3aBUCHUMOCTH MEXIY pPa3BUTHEM HMHCTPYMEHTAIBHOTO U
TyMaHUTapHOro MHTe/UieKTa. COBEpIIEHCTBOBAHNE MEXAaHW3MOB HEHACWIIBCTBEHHOM pPEryJIsliU
BHYTPUCOLIMAJIBHBIX U COLIMO-TIPUPOJHBIX OTHOLIEHUM COCTABISET OAUH U3 CKBO3HBIX BEKTOPOB
HCTOPUYECKOTO pa3BUTHUSA, 0€3 KOTOPOro IOCIENOBATENbHBIM POCT TEXHOJOTHYECKOW MOIIH,
YHCJICHHOCTH W IUIOTHOCTU HACEJeHHUS W YCJOXHEHUE COIUAIBbHOW OpraHu3alui ObLTH OBl
HEBO3MOKHBI.
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Society as Physical System with Consciousness

In the book “Productive forces and the historical process” Leonid E. Grinin has introduced
the very important concept of “the through factors of historical process”. These factors are
physical variables. They are elements of productive forces. And as physical variables they serve
for the description of a human society. The meanings of this variable and their change are the
skeleton within the framework of the historical process proceeds. We introduce the term system
physical variable, which describes productions in a society. It encompasses labor, product,
resource, energy, infrastructure and money. The analysis of the variables shows that only work is
a naturally restored resource. Other variables describe what is created and consumed by human
labor. The attitude of man’s productivity to the expended work is a measure of the productivity
of labor.

The conceptualization of a society as a physical system has its advantages and
disadvantages. For example, it can be confusing that the human labor has a time dimension. But
if one takes into account that man in his activities also uses other productive forces down to the
geographical environment, the model becomes complex. The activity of the man is his exchange
with the environment. It is natural to believe that the action of the man is equal to the
counteraction of the environment. This equality is also the mathematical equation of human
activity. The action of the man is a flow of entropy. We take the entropy in the form of a Rod. So
man is in essence reasonable; the property of reflection of man is expressed in the way that the
function of entropy has two lines variables. One line variables concerns man. The other line
variables concerns the environment. The part of the environment forms society. The essence of
reflection of human activity generates from a hierarchy of management, that is it generates from
a system of authority. The control system is a system of self-organization. In the historical plan,
the processes of self-organization of man and societies are evolution. The concept of self-
organization of society is used for the analysis of the formula of the size of the productivity of
labor. The results are used for an explanation of the change of public economic studies.

Ilosi0xoB Butasmii I'puropseBuy
O0mecTBO Kak GpuU3MUYecKasi CUCTEMA C CO3HAHUEM

B cBoeii kuure: «I[IpousBoauTenbHble CHIIBI U UCTOpUUecKuil npouecc» Jleonnn EdumoBny
['pvHUH BBEN OYEHHb BAXXHOE TOHATHE ‘“CKBO3HBIX (PAKTOPOB MCTOPHUYECKOTO Mporiecca’. DTu
dakTopbl  ABISAIOTCS  (U3MUECKUMHU — NepeMeHHbIMH. OHHM  SBISIIOTCS  DJIEMEHTaMU
MPOU3BOIUTENBHBIX cuil. U kak Qu3nueckue nepeMeHHble CIIyXaT AJis ONMUCaHUS YelIOBEYeCKON
JEATEIbHOCTH. 3HAUYEHMsS] STUX IEPEMEHHBIX M HMX M3MEHEHHs SBISIIOTCS TEM KapKacoM, B
paMKax KOTOpOTro IMpoTeKaeT ucTopudeckuil mpouecc. Hamu ycranoBieHa cucrema pu3nyecKkux
NEPEMEHHBIX, KOTOpbIE OIUCHIBAIOT OOMEHHBIE MpOIECCHl B OOIIeCTBE. DTO €CTh TPY.H
(pa3MepHOCTh — BpeMs), TMPOAYKT (pa3MepHOCTh — Macca), pecypc (pa3MepHOCTh — Macca),
SHeprusi, WHPPACTPYKTypa U JEHBI'H (Pa3MEpPHOCTh OSHTPOIUH). AHAIN3 TEPEMEHHBIX
MOKA3bIBAET, 4YTO TOJBKO TPYH SBISIETCS €CTECTBEHHO BOCCTAHABIMBAEMBIM PECYPCOM.
OcrasnbHble NIEpEeMEHHBIE OMUCHIBAIOT TO, YTO CO3/AETCS U MOTPEOseTcs TPYJOM UelOBEKa U
oOmiectBa. OTHOIIEHHE TOrO, YTO MPOU3BOAMTCS YEJIOBEKOM, K 3aTpPauyeHHOMY TpPYAY €CThb
BEJIMYMHA IPOU3BOJAUTEILHOCTH €r0 TPY/Ia.



PaccmoTpenue oOmiectBa kKak (U3MUECKOM CHCTEMbI HMEET CBOM IpPEUMYyLIECTBA H
HelocTaTKu. Hampumep, uccrnemoBaTeneil MOXET CMyIIaTh TO, YTO TPy 4YelIOBEKa HMeEeT
pa3mepHocTh BpemMeHH. Ho, ecnu ydyecTb, YTO 4ellOBEK B CBOEH JAEATEIbHOCTU HUCIOJIB3YET U
JIpYTHE 3JIEMEHTHI MIPOU3BOAUTENBHBIX CHJ BIUIOTH 0 Teorpaduyeckoil cpeapl, TO ero MoAenb
CTAHOBUTCSL CIJIOKHOM. JleATeNTbHOCTh YEeNIOBEKa €CTh €ro OOMEH C OKpYXaloled Cpeoi.
EctecTBeHHO monarath, 4To JAeCTBHE YeI0BEeKa paBHO MPOTHUBOICHCTBUIO OKPYIKAIOIIECH CpeIbl.
Bot 3T0 PABCHCTBO U ABJIACTCA MATCMATHYCCKHUM YPABHCHUCM YeJI0BECUECCKOM JACATCIBbHOCTH.
JleiicTBre 4enoBeKka €CTh MOTOK IHTPOMHUU. DHTpomnuio Mbl O6epem B ¢opme Ilmanka. Tak kak
YeJIOBEK €CTh CYIIECTBO Pa3yMHOE, TO pe(IEKTUBHBIC CBOWCTBA YEIOBEKa BHIPAXKAIOTCS B TOM,
Y10 (YHKIUS DHTPONMM HMMEET JBa psAa nepeMeHHbIX. OIUH psj MepEeMEHHBIX OTHOCUTCS K
yesnoBeKy. Jlpyroil psii nepeMeHHbIX OTHOCHTCS K OKpYy’Karouleil udenmoBeka cpene. Yacth
OKpyXaromieid cpeabl oOpasyer oOmiectBo. PediekTuBHas CyIIHOCTh  YeNOBEYECKOMN
JESATENIbHOCTH MOPOXKAAET UEPApXUI0 YNPABICHUS, TO €CTh OHA MOPOXKJIAET CUCTEMY BIIACTH.
Cucrema ympaBlieHUS €CTh CHUCTEMa caMOOpraHu3aluu. B HcTopuueckoM IUIaHe Mpoliece
caMOOpraHu3allid 4YeloBeKa M o0IlecTBa €cTh 3BoMronusA. PaccmaTpuBaeMas KOHLENLUS
camMoopraHuzaldyd  o0IlecTBa  HCMOJb30BaHa  JUisi  aHanu3a  (QOpMyJbl  BEIUYUHBI
MPOU3BOAUTEIILHOCTA TpynAa. Pe3ynbrarbl aHanmu3a HCMONIB30BaHBI JJIsI OOBSICHEHUS CMEHBI
00IIECTBEHHO-OKOHOMUYECKUX (DOpMALIUA.
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Systemic Exhaustion Followed by a Technological Shift as Engine of Evolution

The usefulness of any resource presumes the creation of an directed process of energy transfer
from the resource to its user. The formation of typical trajectories for such transfers, further
called feeding chains, is a system-shaping process. Its end-result is a coenosis, a fully formed
system of hierarchical interconnected tiers. The lower levels of producers process resources,
while the higher tiers of consumers control the process. This applies to both living and natural
systems, including such as society, forests the solar system, etc.

Resources such as oil and coal had been known for millennia, but became system-forming
only recently, in the 20™ and 19" centuries respectively. A new type of ownership, ranging from
communal property of the first civilizations to corporate ownership in the modern US, enabled
the productive use of new territories, which were formerly considered wastelands. The rise of a
new coenosis equaled a systemic technological shift. For example, the oil-based economy of the
US grew in a region characterized by an extreme climate, which was unsuitable for the
traditional farmer. Its supreme productivity was achieved by developing a brand new, oil-based
economy around the mass-produced car, the conveyor-belt-style mass production for
factories/fields, and the transportation of standardized interchangeable parts across continents.

This process has its inner logic, with 2 main stages:

1. IN — large infrastructure projects between world wars announced maturity/scalability of
the system, which could then radiate to its close periphery of the West.

2. OUT - the Oil Shock of the 1980s pushed the dominant power to reach for the
resources/labor of the far periphery, despite its low productivity within the oil-based
economy US-style. This was somewhat compensated for by its size and ever faster returns
after developing the logistics of globalization based on computer chips and the Internet.



The rapidly increasing global trade flows could be redirected by the tiniest differences in returns
and became synchronized, thereby creating “hot money”, resembling a tsunami. In the “ocean”
of transactions such as futures/contracts they were harmless, yet they acquired a destructive force
of a Systemic Sudden Stop (Calvo, 2003) upon meeting with real countries/industries/goods. The
current crisis is systemic — it shows the limits of the super-efficient overstretched global system.
Any outside blow or even the slowing down of its flows can result in its collapse and in a
systemic shift to a new techno-cultural package.

Calvo, Guillermo (2003) Explaining Sudden Stop, Growth Collapse, and BOP Crisis: The
Case of Distortionary Output Taxes. IMF Working Papers.
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The Trajectory of the World-system over the Last 5000 Years

That history has a path, a trajectory through time, has been the focus of study by many
prominent scholars including Marx(1859), Toynbee(1946), Diakonoff (1999), and others. It is
the intent of this paper to delineate this path as a trajectory of the world-system through time.
The term world-system is used here as initially defined by Wallerstein (1974) and then modified
by Modelski (2003) to represent a single, global, world-system. This paper addresses the
problem of delineating the trajectory of the world-system from a more quantitative and
mathematical perspective than has previously been done.

Assuming that urban areas through time have a Paretto-like distribution, a mathematical
model relating the magnitude of the total world-system population, T, the ratio of largest to
smallest urban area, a, and y, a measure of the form of the distribution and also a proxy for the
connectedness of the distribution, is constructed. The model is used to graphically represent all
possible states of the world-system and to plot the actual position of the world-system through
time. The actual trajectory has some notable large-scale characteristics which are discussed.
Other smaller scale trends are also noted.

A partial analysis of the constraints limiting this system is given and includes a consideration
of the magnitude of changes in each of the model variables, the relationship between changes in
the variables, a and C, of the distribution of urban areas, and a consideration of the relationship
between y and future values of that variable removed by one, two, or three centuries. The
(apparent) scale-free nature of the model is also assessed. Finally, it is noted that the analysis of
residuals of the linearized relationships between y and both T and a yield cyclical changes with
very long term periodicity.
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Conflict Cascades and Self-Organized Criticality in Dynamic Networks

The complexity of human social structures often masks the simplicity involved in their
development. Social networks are a product of dynamic processes and feedback. In other words,
the ties that people make affect the topology of a network and the form of a network affects the
ties that people make. Therefore, social network structure evolves in a path-dependent manner.

Conlflicts, or breaking of network ties, are a crucial force regulating the network structure. As
ties are created, network density can increase beyond a sustainable level - and conflicts serve to
thin out the structure and provide room for cyclical development and shift of structural
properties. Under certain conditions, conflicts may propagate through the network, resulting in a
cascade.

We demonstrate structural role of conflicts through a simple agent-based model. This paper
shows a parsimonious model of network self-organization and creation of societal complexity
based on Heider's theory of structural balance. These rules generate a variety of complex
structures that correspond statistically and qualitatively to these observed in the real world. We
find that as a social system grows, it undergoes two phase transitions - a transition from a linear
to an exponential growth regime, and a transition to a dynamic equilibrium where growth and
conflict-related link destruction counter-balance each other. Further, we find that certain
conflict-related patterns (e.g. polarization against a common enemy, conflict by proxy) prove to
be more stable then common-friendship patterns (e.g. Symmelian ties, previously thought to be
highly stable), leading to the conclusion that conflict and conflict cascades are an essential force
of societal formation.
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Social Evolution and Cycle of Kondratiev

In my presentation I offer the model of the Kondratiev cycles constructed on the axiomas of non-
stationary scientific and technical progress. Cycle waves during the historical period between
1793 and 2008 year are considered, while their possible dynamics during the rest of the 21st
century is predicted. The characteristics of a cycle (minima and maxima of these waves and of
the gross national product and rates of return) are compared to social cataclysms during this
historical period. An interpretation of various social cataclysms during various characteristic
situations of such a cycle is offered, as well as a forecast of a calendar of similar social
cataclysms for the rest of the 21st century. The forecasts published in 1993, which turned out to
be correct about the year 2008, are considered separately. The possible influence of the
exhaustion of natural resources and of processes of globalization on the dynamics of the
Kondratiev cycles and on social evolution is discussed.

Jy06oBckuii Cepreii BacuibeBnu
CounaabHas 3Boaw0nuA 1 uukya KonaparseBa
[Ipeqmaraercs  Mozenp  mmkiaa  KoHapaTbeBa, IMOCTPOCHHAasT HA  aKCHOMATHKE

HECTallMOHAPHOTO HAay4YHO-TEXHUYECKOTO mporpecca. PaccMarpuBaroTCs BOJIHBI IMKJIA Ha
ucropuyeckom nepuoze ¢ 1793 mo 2008 rox u nporuo3upyercst ux Bo3MokHasi fuHamuka B XXI



Beke. COIMOCTaBIISIOTCS XapaKTepHbIE CUTYAlUK LIMKJIA (MUHUMYMbI U MakcuMyMbl BosiH BBII u
HOPMBI NMPHUOBLIN) C COLMATbHBIMU KaTakiIU3MaMH Ha McTopuueckoMm mepuone. [Ipennaraercs
MHTEPIIPETALNS PA3INYHBIX COLIMATIBHBIX KaTAKIU3MOB I Pa3IMYHbIX XapaKTEPHBIX CUTyalUui
mukna. [lpeanaraercst mporuo3 KajneHaapsl TaKUX JKe€ COLMANbHBIX KaTakiau3MoB Juist XXI Beka.
OTtaenpHO paccMaTpHUBAIOTCS MPOTHO3BI, onyOauKkoBaHHbIE B 1993 roay u cObiBIIMecs no 2008
roga. OOcyxgaeTcss BO3MOXHOE BIIMSHUE HCTOLICHUS HPUPOAHBIX PECYPCOB U IPOLIECCOB
rno0anu3anuy Ha TMHAMUKY IukiIa KonaparseBa U connanbHyIO 3BOJIIOIHIO.
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The Logic of the Evolution of Geopolitical Structures

In this study an attempt was made to use the mathematical method for the analysis of the
regularities in the geopolitical interaction between different states. The main peculiarity of social
systems (including states) is the fact that they belong to the systems with a positive feedback (the
most powerful has more opportunities for further reinforcement). The systems with a positive
feedback are known to be unstable. Therefore the question arose if in such systems at least
temporary stability could be obtained.

This problem was investigated with the aid of complex systems’ analysis, including states
interaction modeling (the conditional information struggle model by Dmitriy S. Chernavsky).

This model demonstrates that there are two principal ways to ensure comparative stability
of geopolitical structures. They could be defined as: (a) union of weaks around the strong and (b)
union of weaks against the strong. These two ways imply different strategies, the efficiency of
which depends on existing conditions (resource base etc.). The main characteristics of these two
ways are presented in the following table.

Union of weaks around the Union of weaks against the
strong strong

Geopolitical structure hierarchy of ally states competing states (unions of

states)

Stability attainment reinforcement of the leader, suppression of reinforcing

mechanism concentration of the resources, | enemy, allying against the
delegation of powers strong

Stability reduction factor | rise of distrust and inner competitive advantages,
rivalry monopolies

The way to rise stability | increase of trust in the system, | increase of competition
voluntary delegation of powers

Ethical principles “declaration of the good”, “prohibition of the evil”,
play rules setting, play rules agreement,
unity of purpose pluralism

Type of political system | powerful center, weak center, separation of

authoritarianism, hierarchy of | power, containment and
power counterpoise




Some historical examples are examined. The logic of formation and evolution of geopolitical
structures is explored.

Maugxos Cepreii FOpbreBnu
Jloruka 3BOJIIOLMH TeONOJIUTHYECKUX CTPYKTYP

B pabote npeanpuHsTa MOMBITKA WCHOJIB30BAHUS MAaTEMaTHUECKUX METOJIOB JUIs aHAIu3a
3aKOHOMEPHOCTEHN T'€OMOIUTHUECKOI0 B3aUMOJEHCTBUS rocynapctB. Cnenuduka conualbHbIX
cUcTeM (B TOM 4YMCJE I'OCYJapCTB) 3aKJIIOYAETCS B TOM, YTO 3TO CHUCTEMBI C IOJIOKUTEILHON
0o0paTHOH CBs3b10 (00JIee CUIIbHBIN UMEET OOJIbIIIE BO3MOXKHOCTEHN JJIs JAJIbHEHIIETO YCUICHHUS).
M3BeCTHO, YTO CHUCTEMBI C MOJOXKHUTEIbHON OOpaTHOU CBS3BIO Heycmouuugvl. B cBA3M C 3TUM
BO3HHMKAET BOMPOC: MOXXHO JM B TaKUX CHCTEMax JOOUTHCSA CTAaOWIBHOCTH (XOTS OBl
BPEMEHHOM).

HccrnenoBanne 3TOro BOMpOca BEJIOCh METOJAMH aHAJIM3a CIIOKHBIX CHUCTEM IyTeM
MOJICJIUPOBAHMsI B3aUMOJCHCTBUS TOCYJapCTB C MCIOJIb30BaHMEM MOJEIN OOpHOBI YCIOBHBIX
unopmanuii [[. C. Yepnasckoro [1]. Pe3ynpTaThl nccineqoBanus cleayromue.

MogenupoBaHie IOKa3blBa€T, YTO CYILIECTBYET 0@ OCHOBHBIX crocoba obecredeHus
OTHOCHTEIIFHOW YCTOHYMBOCTH TE€OMOJUTHYECKHX CTPYKTYp, KOTOpPBIE YCIOBHO MOYKHO
omnpenenuTs Kak: (a) oObeauHeHue cnadbix gokpye cuibHoro (OCBC) u (6) oOwveanHeHue
cimabeix npomue cunbHOro (OCIIC). OTH cnocoObI AEHCTBYIOT MO-pa3HoMy, UX 3((eKTHBHOCTH
CYLIECTBEHHO 3aBHCUT OT CJIOXMBIIUXCS YCJIOBMH (MMeOIIEeics pecypcHOM 0a3bl M T. IL.).
XapakTepHble 0COOEHHOCTH ATHX CIIOCOO0B OTPAKEHBI B TAOJIHIIE.

OCBC OCIIC
IeononuTHyeckas uepapxus rocy1apcTB- KOHKYpHUPYIOILIHE TOCyAapCcTBa
CTPYKTYypa COIO3HHMKOB (cor03BI rOCY1apCTB)
MexaHu3M A0CTH:KEHHsI | YCHIICHHE JHJEpa, ocialieHne yCUINBAIOLIEerocs
yYCTOHYNBOCTH KOHIIEHTpPALUs PECYPCOB, cyOBeKTa, Co3/1aHue KoM

ACJICTUPOBAHUC MOJIHOMOYHI

IIPOTHUB CUJIBHOT'O

DaKkTOPbI CHUKEHUS
YCTONYUBOCTH

yCHUJIEHUE HEIOBEPHSI U
BHYTPEHHEH KOHKYPEHINH

M0JIy4€HNE KOHKYPEHTHBIX
NIPEUMYIIECTB,
BO3HUKHOBEHHE MOHOIIOJIU3MA

Cnoco0 noBnIIeHUST
CTA0MJIBHOCTH CHCTEMBI

MOBBIIICHHUE JIOBEPUS B
cucreme, 100pOBOJIbHAS
repeiaya MmoJIHOMOYUI

YCUJICHUE KOHKYPEHLIUU

ITHYecKue NMPUHIUIBI

«JIeKIapanus 100pay,
Ha3HA4YCHUC MPaBUJI UT'PhI &
€IUHCTBO LieIen

«3arper 371a», COrJIacoBaHHUE
MIpaBWJI UTPbI & TUTIOPATIU3M

THun moauTHYECKOTO
YCTPOMCTBA

CUJIbHBIN LIEHTD,
aBTOPUTAPHU3M, BEPTUKAIIb
BJIACTH

cy1a0bIil LIEHTp, pa3rpaHUYeHUE
MOJTHOMOYUH, CAEPKKH 1
IIPOTHBOBECHI

PaccmoTtpensr ucropuueckue nmpumepsl. MccnenoBana joruka (GOpMHPOBAHUS U IBOJFOIHH

yKa3aHHbBIX TCONOJUTUICCKUX CTPYKTYP B HICTOPUH U COBPEMEHHOCTH.
Pabota nonnep:xana PODU (mpoext Ne08-06-00319).
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2-e, uctp. u non. — M.: Enquropuan YPCC, 2004.
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Anarcho-Polity: the Evolution and Transformation from Theory to Practice

In the middle of the 19" century the ideological doctrine of anarchy was established that
rejected the government as such and strived to its immediate elimination, in fact, to its
abolishment «not today then tomorrow» (though later this aspect was corrected by anarchists
from time to time).

The first practical attempts of the social anarchic revolution enforcement «according to
Bakunin» were undertaken in 1870s (France, 1870, 1878; Spain, 1873; Italy, 1874, 1877; Russia,
1877). All of them failed. Only the Paris Commune stayed alive. The anarchists — prudonists
acting together with the other political left-wing parties also tried to implement their own
conceptions. Later, anarchists repeated their social experiments (Mexico, 1910-1911; Brazil,
1918; Russia, 1917-1921; Spain, 1931-1939).

Of all the attempts to put anarchy theory into practice only two turned out to be successful: in
the Mahno coalition in the southern part of the Ukraine (the so called «Mahnovia») in 1917-1921
and in Aragon («Aragon Republic» or «Aragon Commune») in 1936-1937. In the 20" century
these revolutionary centers might be considered as average communities: these territories were
inhabited by hundreds of thousands of people. However, while implementing the theory into
practice the original idea had greatly been changed: the anarchists of both revolutionary centers
could hardly avoid such «birthmarks» of the class governmental society as strict powerful
structure, socioeconomic inequality, political violence. The latter applied not only to class
enemies but also to the dissenting workers and “simulated political confederates” (the so-called
national socialists). However in both cases all of that was caused mostly by the civil war and
intervention. And if on the one hand it explains and somehow justifies such anarchists’ activities,
on the other it proves the Marxists’ point of view concerning the impossibility of the state
abolition “not today then tomorrow”.

“Mahnoviya” and the Aragon anarchy were not the “anarchic states” as some Marxist and
liberal researchers claim. But they did not conform to the anarchic model of the stateless society
either. In 1936-1937 in Aragon there existed the pro-governmental military and political
anarchists’ dictatorship, which externally resembled a state but in fact was still not a state. The
followers of the Mahno politics established a certain anti-state form of powerful hierarchy that
might be classified, according to our point of view, as military and political leadership and that
might equally be considered as the pro-governmental form. The term “anarcho-polity”
suggested as the classification name of the average anarchic center was introduced to public
attention in our book “The Stateless Societies in the Nationality Epoch” (Omsk 2006).

The experience of both anarcho-polities, which really existed, shows serious contradictions
between the model of anarchic society and its practice.

I ThIpOyJ1 AHATOJINH AJIeKCeeBHY

AHapX0-NOJHMTHH: IBOJIOIHUA H TPaHC(PopMaLusi OT TEOPUH K NPAKTHKE



B cepennne XIX B. 0opMIIIOCH HIICHHO-TIONUTHYECKOE YUCHUE aHAPXH3Ma, OTPHUIIAIOIIee
rOCyJIJapCTBO KaK TaKOBOE M CTpEMsIIeecs K €ro HEeMEIJICHHOMY YCTPaHEHMIO, (PaKTUUECKU — K
OTMEHE «C CEroJHs Ha 3aBTpa» (XOTSA B AAJbHEHIIEM 3TO IOJIO)KEHHE aHAPXMCTaMU BpeMs OT
BPEMEHU HEMHOTO KOPPEKTHPOBAJIOCH).

[lepBble MpakTUYECKUE MOMBITKM OCYLIECTBJICHUS aHAPXUCTCKON COLMAIbHOW PEBOJIIOLMU
«mio bakynuny» Obutn npeanpusatel B 1870-e rr. (Opanmus — 1870, 1878; Mcnanus — 1873;
Uranus — 1874, 1877; Poccust — 1877). Bce onu 3akoHYMIHCH nopakeHHueM. OCOOHSKOM CTOUT
[Tapuxckass KomMyHa, B paMkax KOTOPOH aHapXHUCThI-IPYAOHUCTHI, JEHCTBYS B OJIOKE C MHBIMU
JIEBBIMU TOJUTCHIIAMHU, TAK)KE MOMBITAIMCh OCYIIECTBUTh Ha IPaKTUKE CBOM KOHUenuu. B
JabHEMIIeM aHApXUCThl MPOJOJKMIIM CBOM COLMalIbHBbIE 3KcnepuMeHThl (Mekcuka, 1910—
1911; bpazunus, 1918; Poccust, 1917-1921; Ucnanus, 1931-1939).

W3 Bcex 3TUX MOMBITOK TEOPHs CMOIJIA PEATM30BATHCS HAa HEKOTOPOE BPEMs B IMPAKTUKY
JMILB B JIByX CIy4yasX: B MAXHOBCKOM ouare Ha tore Ykpaussl («MaxHoBus») B 1917-1921 rr. u
B AparoHe («AparoHckas pecmyOiuka» MM «AparoHckas KoMMmyHa») B 1936-1937 rr. O6a
ouara mo MepkaM XX B. MOTYT ObITb OTHECEHBI K OOIIECTBAM CpeAHEro Macmrada: 4ucio
KHUTEJIeH Ha JAHHBIX TEPPUTOPHUSAX HUCUHUCISUIOCH COTHAMHU Thicsd. OJHAKO MPH BOIUIOIIEHUH
TEOpUU B NPAKTUKY OT IEPBOHAYAIBHOIO HJl€aja MaJo YTO OCTaJloCh: B O0OOMX oOuarax
aHapXHUCTaM He YJIaloCchb YWTH OT TaKMX «POAMMBIX IIATEH» KIACCOBO-TOCYIapPCTBEHHOIO
oOmiecTBa, Kak JKECTKas BJIAaCTHAas HepapXus, COLUAIbHO-DKOHOMUYECKOE HEPaBEHCTBO,
HOJUTUYECKOE HACWIINE, IPUYEM IOCTeIHee TPUMEHSIIOCh HE TOJIBKO K KJIACCOBBIM Bparam, HO
U K HECOIJIaCHBIM M3 4YHCJIa TPYISAIIUXCS U «YCJIOBHBIX MOJUTHUYECKHX COIO3HHUKOB» (T. H.
rOCYJIJapCTBEHHBIX COLMAIUCTOB). BrmpoueM, Bce 3TO AMKTOBAJOCh B O0OMX ClydasXx HE B
MOCIIEAHIO OYepeb 0O0CTaHOBKOM Ipa)1aHCKOM BOWHBI U HMHTEpBEHUMU. OJIHAKO €CIU ATO
OOBSICHAET M B KakKOi-TO Mepe OIpaBJbIBae€T MOAOOHbIE JIEHCTBUS AaHAPXUCTOB, TO U
OJIHOBPEMEHHO B OUYEPEIHOM pa3 JOKa3bIBAaCT MPABOTY MAPKCUCTOB O HEBO3MOXKHOCTH OTMEHBI
roCyJIapCTBa «C CETOHS Ha 3aBTPay.

«MaxHOBHSI» M aHAPXUCTCKUN AparoH He SIBISUIMCH «aHAPXUCTCKMMHM IOCYAapcTBaMmU», Kak
YTBEPKJAIOT HHOIZIAa HEKOTOpble MApKCUCTCKHE M JMOepanbHble uccienoBarend. Ho wu
AHApXHUCTCKOMY Hjealy Oe3rocylapcTBEHHOro oOIIecTBa OHM Majlo COOTBETCTBOBAIU. B
Aparone 1936—-1937 rr. cyiecTBoBaja naparocyiapCTBEHHas: BOCHHO-TIOJUTUYECKAs TUKTaTypa
AQHAPXUCTOB, BHELIHE HAIIOMUHAIOLIAsl TOCYJAapCTBO, HO BCE KE HE SIBIISIIOIIAACS TaKOBbIM. B
30HE JICCTBUH MaXHOBIICB CIIOKHJIACh HEeKasi Oe3rocyaapcTBeHHast (opMa BIACTHON HEpapXHH,
KOTOpasi, 1O HAaIleMy MHEHHUIO, MOXET ObITh KBaIM(UIUpPOBaHA KaK BOCHHO-TIOJUTHYECKOE
BOKIECTBO M KOTOpAsi, C COOTBETCTBYIOLIMMH OrOBOPKAaMH, TAKXKE BIPABE PacCMaTPUBATHCS Kak
naparocygapctBeHHass ¢opma. B kHure «besrocymapcTBeHHble oOIIecTBa B 3IOXY
rocynapctBeHHOCTH» (Omck, 2006) mias KinacCU(pUKAIMOHHOTO HAaUMEHOBAHUS aHAPXUCTCKUX
OO0IIECTBEHHBIX 0YaroB CPEJIHEro MaciTada HaMu ObLT IPEATIOKEH TEPMUH «AHAPXO-NOJUMUSY.

OnbIT 00euX peaqpHO CYyIIECTBOBABIIMX aHAPXO-MOJUTUN JEMOHCTPUPYET CEPbE3HbIE
OPOTUBOPEYMST MEXJY AaHApXUCTCKMM OOINECTBEHHBIM HJAEAJIOM U  COOTBETCTBYIOIICH
MPAKTUKOM.



	Synergetics and Evolutionary Paradigm
	Grinchenko, Sergey N., Doctor of Engineering, Professor
	Institute of the Informatics Problems, Moscow, Russia, leadi
	119571, 3-3-428, 26 Bakinskikh kommissarov, Moscow


	Two Patterns of Evolution Speed Change
	Панов Александр Дмитриевич
	Наука, эволюция, ресурсы
	Paleontological Data Imply the Existence of Positive Feedbac

	Гринин Л.Е., Марков А.В., Коротаев А.В. Макроэволюция в живо
	Шолохов Виталий Григорьевич
	Общество как физическая система с сознанием
	Штырбул Анатолий Алексеевич
	Анархо-политии: эволюция и трансформация от теории к практик


