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0 xapakTepHa BIJICYTHICTh 0araTbOX €JEMEHTIB, IO YCKJIAIHIOBajIO O TpoIec CTBOPEHHS 1
JIeKOTyBaHHS MOBIJOMJICHB Y X011 (DYHKIIIOHYBaHHS MOBH.

Otxe, HEOOXIHO BHU3HATH, IO XOY Y JIEKCHMKOHI BiJOMBAIOTHCS CHCTEMHI BiTHOIICHHS,
BJIACTUBI JIHACHOCTI, HOro oprasizaimiss He 3yMOBIIOETHCS BIUIMBOM TIIBKM IUX BiJHOIICHD.
BusHauenHs xapakTepy opraHizamii JIeKCHYHUX OJMHHUIb TPYHTYETHCA Ha aHami3l sK
eKCTPAIHI'BICTUYHHX, TaK 1 MOBHUX KpUTEPiiB CHCTEMHOCTI.

CucremHa oprasizailisi € OJIHI€I0 13 CYTHICHUX XapaKTEPUCTHK JIGKCHKOHY. BoHa BUTIITMBaE K
13 BIIACTUBOCTEH MOTO CKIAJI0BUX OJUHUIIB, TaK 113 ocoOnmBocTel iX ¢pyHKIioHyBaHHSA. CaMe ToMy
JOCITIJDKEHHS criel(iki CUCTEMHO1 OpraHizailii JeKCMKOHY B yCiX ii MposiBaX € BIACTUBHUM IS
Cy4yaCHOTO CTaHy HayKd TpO MOBY. BusBiIeHHS o0cCOOIMBOCTEH MIKpO- Ta MaKpPOCUCTEMHOI
CTPYKTYpPOBAHOCTI CIIOBHUKOBOI'O CKJIQAy aHTJI1HChKOI MOBH € BaXKIIMBUM B KOHTEKCTI 3aBJJaHb HOro
aJlekBaTHOI JIeKcuKorpadiuHoi pempeseHTarii, y 4oMy MU BOa4aeMO MepPCHEeKTHBHU IOJATbIINX

HayKOBHUX TOIIYKIB.

Jimepamypa
Bepouesa 3. H. Cemantuueckue nosns B COBpeMeHHOM aHTimiickoM si3bike / 3. H. Bepanesa. — M. : Bercm. mik., 1986. — 118 c.
Kysneyosa 2. B. Pycckas nekcuka kak cucrema / 3. B. Kysnenosa. — Ceputoscek : M3a-Bo Ypair. roc. yH-ta, 1980. — 88 c.
Maxkoeckuti M. M. CUCTEMHOCTb U aCUCTEMHOCTS B si3b1ke / M. M. MakoBckuii. — M. : Hayka, ['n. pen. Boct. 1-psl, 1980. — 209 c.
Mopkoskun B. B. Jlekcndeckas MHOTO3HAQUHOCTh M HEKOTOpBIE BOMPOCHI €€ JIeKCHKOTrpadUYecKOd HWHTeprnperauun /
B. B. MopkoBkus // Pycckwuii si3pik. [IpoGuiemsl XyqokecTBeHHOH peun. Jlekcukonorus u jekcukorpadus. — M. : Hayka, 1981. —
C. 153-166.
Obuwee azvikosnanue. BHyTpeHnss ctpykrypa s3bika / [OTB. pen. b. A. Cepebpennnkos]. — M. : Hayka, 1972. — 564 c.
Iangunos B. 3. 'noceonorndeckne actieKTsl Gpriocopckux npodiem sizpiko3nanms / B. 3. ITangunos. — M. : Hayxka, 1982. — 356 c.
Coxonosckas K. I1. TIpobnemsr cucremuoro omucanus ekcudeckoit cemantuku / XK. I1. Cokomoeekast. — K. : Hayk. mymka, 1990. —
182 c.
Vemoe A. U. Cuctemuslii nogxon u obmas treopus cucrtem / A. 1. Yemos. — M. : Meicns, 1978. — 272 c.
Vdumuena A. A. OnbIT u3ydeHuns JeKCUKH kak cuctemsl / A. A. Ydumuesa. — M. : U3a-Bo Akaa. Hayk CCCP, 1962. — 287 c.
Qunun ®. 11. IlporuBopeuns u passurtue s3bika / O. I1. Gunun / Bonpocs! s3piko3Hanus. — 1980. — Ne2. — C. 8-21.
Yeuigh V. JI. 3nauenue u crpykrypa s3bika / Y. JI. Yeiid. — M. : IIporpecc, 1975. — 430 c.
LlImenes 1. H. IIpoGiemsl cemanTruueckoro ananm3a jekcuku / [, H. lllmenes. — M. : Hayka, 1973. - 279 c.
Bolton W. F. A living language: The history and structure of English / W. F. Bolton. — New York : Random House, 1982. — 461 p.
Burchfield R. W. The English language / R. W. Burchfield. — Oxford; New York: Oxford univ. press, 1985. — 194 p.
Delbridge A., Peters P. H. Dictator, gatekeeper or harmless drudge / A. Delbridge, P. H. Peters // Lexicographical and linguistic
studies. Essays in honour of G. W. Turner / [Ed. By T. L. Burton and Jill Burton]. — Cambridge : Brewer, 1988. —P. 33-41.
Kramsky J. The word as a linguistic unit / Juri Kramsky. — The Hague, Paris: Mouton, 1969. — 82 p.

VIK: 81:1
DOMBROVANT. L.
(Odessa 1. 1. Mechnikov National University)

SYNERGETICS: EMERGENCE, STATUS AND TASKS

Modern science is characterized by heterogeneity of investigational paradigms, each of which has its own history and is represented
by a number of methodological and conceptual mainstreams and schools. Today they all are relevant. However, a need for a new
conceptual net to study evolving dynamic complex systems has brought about emergence of synergetics. The article gives a brief
outline of a history of synergetics and considers emergence of synergetics as a new stage of General Systems Theory, on the one
hand, and as a complement to cybernetics, on the other. Synergetics is understood as a science of complexity, dealing with principles
of emergence, self-organisation and self-regulation of complex systems of various ontology — human-made (artificial) or natural
(self-organizing). Synergetics focuses on evolving self-organizing complex systems. The notion of ‘a complex system’ is revealed
through a number of characteristic features, including integrity, hierarchy, (in)stability, asymmetry.

The multidimensional character of synergetics is reflected in a wide range of its status and predetermines a number of tasks to be
solved. The latter include, among others, the study of a wide variety of states of an open, dynamic, non-linear self-governed system
in order to obtain the whole spectrum of possible structures of a given complex system in a non-linear environment; the study and
modelling of self-organization processes (phase shifts) of a synergetic system; description of a synergetic system as a unity of co-
evolving complex sub-systems. Due to the multidimensional character of synergetics, it is defined differently by various scholars — as
a new style of scientific thinking, identified with non-linear thinking; as a theory of evolution and self-organization of complex
systems of the world; as a scientific mainstream aiming at uniting natural sciences and humanities on the basis of a common method
of generalization. In this article synergetics is seen as a science of complexity, as a specific theoretical and methodological platform,
systematizing numerous fragments of knowledge about the outer world obtained by sciences and integrating them into a
comprehensive image of the world.

Key words: synergetics, complex systems, interdisciplinarity.
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Jomoposan T. I. CuHepreTnka: BUHHKHEHHs, cTaTyc i 3aBaaHHs. CTaTTs pO3IJIAAae MOSBY CHHEPreTHKH SK HOBOTO €Taiy y
PO3BUTKY 3aranbHoi Teopii cucreM. CuHeprernka c(OKycoBaHa Ha BHUBYCHHI JMHAMIYHMX CaMOOPTaHI30BaHUX CKJIAJHUX CHCTEM
pi3HOMaHITHOI npHpoan. baratoBUMipHHIA XapakTep CHHEPreTHKH BiJOUTO Y HEOJHO3HAYHOMY PO3YMiHHI Ii cTaTycy Ta IIHPOKOMY
CIIEKTpi 3aBIaHb.

Knrouogi cnosa: cunepeemura, CKiaoHi cucmemu, MiskcOUCYUNITHAPHICMb.

JomopoBan T. A. Cunepreruka: po:kaeHue, cTaTtyc u 3aga4yu. B crarbe paccMaTpuBaeTcsl MOSIBIEHUE CUHEPTETUKH KaK HOBOT'O
JTama B pa3BUTHH oO0ImIeil Teopun cucteM. CHHepreTHka CPOKYCHpPOBaHA Ha W3YyYCHUHM IHHAMHYECKHX CaMOOPTaHH3YIOIIUXCS
CJIO’KHBIX CHCTEM Pa3IM4HON NPUPOIBl. MHOTOTpaHHBIN XapaKTep CHHEPTeTHKH OTPaKeH B HEOAHO3HAYHOM ITOHUMAHHUHM €€ CTaTyca,
a TaKkXKe B IIUPOKOM CIIEKTpe 3a1ad.

Knrouesvie crosa: cunepeemura, crodicuvie cucmembvl, MEHCOUCYUNTUHAPHOCMb.

Modern science is characterized by heterogeneity of investigational paradigms, each of which
has its own history and is represented by a number of methodological and conceptual mainstreams
and schools. Today they all are relevant. However, a need for a new conceptual net to study
evolving dynamic complex systems has brought about emergence of synergetics. The objective of
this article is to give a brief outline of a history of synergetics, to consider its status as it is
understood by scholars, and to set main tasks of synergetics, predetermined by its
multidimensionality.

Synergetics within a historical retrospective

The early years of the 20" century witnessed a revival of the concept ‘system’ known since
ancient times. It was a great number of scientific discoveries, the rise of new scientific disciplines
(such as genetics in biology, thermodynamics and quantum mechanics in physics and others), as
well as rapid development of new technologies, that brought about significant changes into our
understanding of the system and its ubiquity.

The outer world began to be seen as a dynamic conglomeration of systems — biological,
chemical, physical, social, etc. Researchers were eager to construct a comprehensive scientific view
of the world based on laws common for both organic and inorganic nature, or put differently, to
create a new complex systems paradigm. New scientific theories were suggested (such as General
Systems Theory, Quantum Theory, Irreversible Thermodynamics Theory, Instability Theory,
Dynamic Chaos Theory, Catastrophe Theory, Phase-Transition Theory, the theory of bifurcations,
the theory of Autowave Processes, the theory of oscillation, to mention but a few) within which new
concepts and methods of investigation were developed, which later on provided a foundation for
synergetics as a unified approach to various complex systems study.

Cybernetics is also considered a precursor of synergetics. In the words of Norbert Wiener
(1894-1964), the founder of this interdisciplinary science, cybernetics is a theory of ‘control and
communication in the animal and the machine’. The word is of Greek origin meaning ‘governance,
government’. Cybernetics focused on negative-feedback-based complex systems of causal-chain
circularity, i.e. automatic systems capable of restoring their stability within a desired range
regardless any disturbances. It is within cybernetics that the notion of ‘ homeostasis’, meaning
invariability and balance of states, came to be applied not only to living beings, but also to
technological systems. This notion is seen as one of the most important aspect of a system,
necessary for maintaining its stability and functioning.

Unlike cybernetics studying relatively balanced, stable, homeostatic systems, synergetics
focuses its attention on hysteretic, i.e. evolving, positive-feedback-based complex systems. The
notion ‘hysteresis’ (from Greek “lagging behind’) means a delay in the production of an effect by a
cause [NWDT 1993, p. 478]. In other words, it’s a history dependence of a system. To predict such
a system’s behaviour, it is necessary to know the ‘history’ of all external influences upon the given
system.

The term ‘synergetics’ (from Greek ‘coherent action’) was coined by the German physicist
Hermann Haken in the mid-1970s to name a science of complexity, dealing with principles of
emergence, self-organisation and self-regulation of complex systems of various ontology — human-
made (artificial) or natural (self-organizing).
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But what is understood by ‘complex systems’?

A naive assumption is based on a description of a complex system as having numerous
components connected to one another. However, this interpretation is insufficient for research
purposes: “A modern definition is based on the concept of algebraic complexity” [Haken 2000,
p. 4], i.e. includes a sequence of data describing both the interconnected network and cooperativity
of the system’s elements and their complex behaviour.

Robert C. Bishop considers it more informative to characterize complex systems
phenomenologically and lists the following most important features in these characterizations:

* Many-body systems. Some systems exhibit complex behaviour with as few as three
constituents, while others require large numbers of constituents.

* Broken symmetry. Various kinds of symmetries, such as homogeneous arrangements in
space, may exist before some parameter reaches a critical value, but not beyond.

* Hierarchy. There are levels or nested structures that may be distinguished, often requiring
different descriptions at the different levels (e.g., large-scale motions in fluids vs. small-scale
fluctuations).

* Irreversibility. Distinguishable hierarchies usually are indicators of or result from
irreversible processes (e.g., diffusion, effusion).

* Relations. System constituents are coupled to each other via some kinds of relations, so are
not mere aggregates like sand grain piles.

* Situatedness. The dynamics of the constituents usually depend upon the structures in which
they are embedded as well as the environment and history of the system as a whole.

e Integrity. Systems display an organic unity of function which is absent if one of the
constituents or internal structures is absent or if relations among the structures and constituents is
broken.

* Integration. Various forms of structural/functional relations, such as feedback loops couple
the components contributing crucially to maintaining system integrity.

* Intricate behaviour. System behaviour lies somewhere between simple order and total
disorder such that it is difficult to describe and does not merely exhibit randomly produced
structures.

* Stability. The organization and relational unity of the system is preserved under small
perturbations and adaptive under moderate changes in its environment.

* Observer relativity. The complexity of systems depends on how we observe and describe
them. Measures of and judgments about complexity are not independent of the observer and her
choice of measurement apparatus [Bishop 2011, p. 111-112]

A complex system manifests its phenomenal richness; consequently, it requires new ways of
scientific analysis, as well as a new framework of categories. Synergetics suggests integrity of
methods elaborated in various disciplines and variety of models to represent complexity of organic
and inorganic systems.

Successful application of concepts and methods of the synergetic approach to the description
of biological, physical, historic, social, and even economic phenomena has revealed similarity, if
not universality of principles of evolution of complex systems. As a result, synergetics has made it
possible to launch a wide variety of interdisciplinary interrelationships, among them mathematical
physics, mathematical history, social government, neurosynergetics, meteorology, geodynamics,
prognostics, to mention but a few. The new disciplines, in their turn, require specialists with a
profound knowledge of complex systems methodology. Otherwise, as Cliff Hooker points out,
people whose education does not include relevant competency in complex systems are excluded
from science, policy and large scale business or find themselves increasingly dependent on those
who have it [Hooker 2011, p. 6].

Nowadays, the necessity of integration of different sciences calls for no argument and most
scholars agree that the future of science lies within interdisciplinary research of complex systems
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[see, e.g. Uepnarckuit 2009, p.235; Kuszena, Kyparomos 2010, p. 8; Hooker 2011]. In the words of
George Malinetsky, the 21 century is bound to become a century of re-establishment of holism and
deep understanding of common problems [Manuuneukuii, I[loramoB 2011, p. 42]. It is
interdisciplinary orientation that helps scientists think globally, i.e. beyond the borders of particular
disciplines.
On Status and Tasks of Synergetics

The review of available special theoretical literature on synergetics — articles, essays, and
manuscripts — has revealed absence of unanimity among scientists as to the status of synergetics.
Some authors speak of synergetics as a new style of scientific thinking, identified with non-linear
thinking, or even a specific meta-science [Korensaukon 2000]. For others synergetics is a theory of
evolution and self-organization of complex systems of the world [KusizeBa, Kypatomos 2010]. Still
others consider synergetics to be a scientific mainstream aiming at uniting natural sciences and
humanities on the basis of a common method of generalization [YepnaBckuii, Yepnarckas 2000,
p- 33].

There are many who regard synergetics as a new scientific paradigm [benaBun; KuszeBa
2006; bopoakuHn]. Synergetics is also seen as “an interdisciplinary approach founded on
intersection of the subject knowledge, mathematical modelling and philosophical reflection”
[Mamunenkuii 2013(a), p. 17] or even as an interdisciplinary methodology for explanation of
emergence of definite macroscopic phenomena due to non-linear interrelationships among
microscopic elements in complex systems [Maiinuep 2009, p. 26].

Figure 1 shows a wide diversity of understanding the status of synergetics.

anew
general scientific
world trend :
View a science
anew a new
ideology Status of scientific
synergetics paradigm
inter-
disciplina a meta-
rg‘ . science
paradigm metho-
Aol a theory

Fig.1 The Status of Synergetics

As seen from Fig. 1, scholars define synergetics differently. Such a situation can be explained
by multi-dimensional character of synergetics. Thus, Helena Knyazeva in [KuszeBa, Kyparomor
2011, p. 70-71] speaks of the following dimensions of synergetics:

* A scientific dimension. Synergetics is defined as a peculiar mainstream of scientific
investigations focusing on the study of complexity, non-linearity and chaos, on outlining and
mathematical modelling of the so-called blow-up stages described by the hyperbolic law.

* A philosophical dimension. Here the focus is shifted to explanatory possibilities and an
interdisciplinary character of synergetics. The author warns against reducing synergetics to
particular disciplines, such as physics or chemistry within which it emerged. On the contrary,
synergetics studies universal principles of self-organisation, as well as emergence and co-evolution
of complex systems.
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* A methodological dimension. It consists in drastic changes taking place in the conceptual
network of man: “There appears a new synergetic view of the world — evolutionary, non-linear and
holistic. The old paradigm is being broken by a conceptual shift from ‘being’ to ‘becoming’, from
stability and equilibrium to instability and non-linear phase transitions, from order to chaos serving
as a basis for innovative changes in complex systems”.

* An epistemic dimension of synergetics is seen in application of models in the study of
cognitive and creative processes.

* A social dimension of synergetics is perceived in application of synergetic models in social
studies, including prognoses of social processes development. Such models are believed to serve as
foundation for further scientific research of the so-called non-linear methods of social government.

* A prognostic dimension of synergetics. It is claimed that synergetics can become a novel
methodology in the study of the future (prognostication).

I think that synergetics has one more dimension, let’s call it humanitarian. It concerns
application of the synergetic methodology to the study of human language as a complex system.
This dimension is close to the epistemic one, but unlike the latter dealing with man’s cognitive
activity, the former focuses on complex systems as a result of such activity and studies further
behaviour and development of constructed complex systems.

All above mentioned proves that synergetics as a unified theory of complex systems is multi-
dimensional, which on the one hand, makes it hard to strictly define its status, but, on the other
hand, outlines main tasks of this theory. They are connected with:

* the study of a wide variety of states of an open, dynamic, non-linear self-governed system in
order to obtain the whole spectrum of possible structures of a given complex system in a non-linear
environment;

* the study and modelling of self-organization processes (phase shifts) of a synergetic system.
This presupposes analysis of existing attractors of the system;

* singling out and description of the system’s ‘life’ stages within a non-linear environment —
emergence, functioning, and decay;

e reanalysis of concepts ‘chaos’, ‘order’, ‘chance’ in the light of synergetic methodology.
This will enable a scientist to predict possible alternatives in the development of a complex system;

* description of a synergetic system as a unity of co-evolving complex sub-systems of various
‘age’ [see works by H. Knyazeva and S. Kurdyumov]. A synergetic system is heterogeneous not
only because it consists of various subsystems and elements of different types: it may include (and
it usually does!) components of various stages of development. A wide-known example is the
human body: on the one hand, it contains a coccyx — a rudimentary tail which is of little use in the
life of a body; and on the other hand, the cerebral cortex which has no analogy in the organic world.

Scientists strongly believe that application of principles of complex systems co-evolution, as
well as principles of non-linear development of open dissipative environments, will result in
formation of a new efficient approach to solution of global problems of mankind and contemporary
science [bemaBun].

Needless to say, the common feature of all synergetic systems is their uniqueness: the
Universe, our life on the planet Earth, languages and cultures of peoples of the world, ecosystems
and so on are unprecedented and one-off. Consequently, man’s responsibility for his actions (most
of which are irreversible) is increasing. I can’t but agree with George Malinetsky who says: “We
must think, foresee and plan our actions in this only world where we live and in this only life at our
disposal. It is a challenge to many sciences” [Manunernkuii 2013, p. 21].

Conclusion. Future of science lies within interdisciplinary research of complex systems.
Synergetic systems can be defined as multi-component systems characterized by complex behavior
of their parts and sub-systems. Since human language is also a complex system, it can be studied
with the help of the universal principles of the complex system’s behavior revealed within the
theory of synergetics. All things considered, synergetics is to help us understand the principles of

49



Hosa ¢isosnoris

complex systems, predetermining our present day and our tomorrow. Synergetics is seen as a
specific theoretical and methodological platform, systematizing numerous fragments of knowledge
about the outer world obtained by sciences and integrating them into a comprehensive image of the

world.
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EWTEPT. B.
(Xapvroeckuii nayuonanvhulll ynusepcumem umenu B. H. Kapaszuna; Xamenvn, I'epmanusi)

®EHOMEH ®PAKTAJIOB B PUJIOJIOI'MYECKUX HCCIIEJOBAHUAX

B crarbe uccienyercs ppakranbHas NPUPOJA S3BIKOBBIX U TEKCTOBBIX CTPYKTYp. OOOCHOBaHA CHHEPreTHYECKast posib (PpaKTaIbHBIX
SBJICHUH TPHU IOCTPOCHMM TEKCTa B IUIAHE CAMOOPraHW3allMH €ro CTPYKTYPbI, a TaKkKe B IUIAHE CaMOOPraHU3aldH CMBbICIA
TEKCTOBOro cooluieHus. V3yueHa BaxkHas posib omepaTtopa cBs3u (reHeparopa (pakrana), HOpOXKIAIOLIEro TekcT-¢pakran. B
3aBHCHMOCTH OT BHJA OIEparopa CBSA3M IOKa3aHbl MOPOXKACHHBIE MM (UTyphl TEKCTOBBIX ()PaKTaIOB, KIACCHOUIUPOBAHO
MHOT000pasue ux CTpykryp. [IpuBeneHs! kpaTkie XapaKTepUCTHKH IPU3HAKOB ()PAKTAILHOCTH B PA3IMIHBIX THIIAX TEKCTOB.
IMocraBneHo NEPCHEKTUBHOE 3aJaHME: HA OCHOBAaHMHM 3TOrO MHOT00Opasus CO34aTh CBOEOOPA3HYI «I€OMETPUIO TEKCTOB» U
MIOCTPOUTH COOTBETCTBYIOIINE KOHICTITHI.

Kniouesvie cnosa: ¢ppaxman, camonodobue, bugyprayust, onepamop césnsu (2enepamop Gpaxmana).
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