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Introduction. Nowadays the problems of socio-economic and
economic-ecological systems are studied and developed according to the
paradigm of "sustainable development» which states that the socio-economic
development must not undermine conditions of existence of humankind [1].

It is well known that the present ideology of "sustainable development”
advocates the development of socio-economic systems (SE-systems), when the
needs of present generations are met without compromising the ability of future
generations to meet their own needs. This ideology assumes implementation of
mechanisms of controlled balance of the social-economic systems development
at all the levels of hierarchical organization of society (from local to global),
which has a non-destructive nature (resource and environmental) and provides a
continuous progress of civilization [2-5].

It is necessary to emphasize that the "sustainable development”
paradigm from the point of view of systems theory can be defined as linear
systems development. In this context "system stability” can be defined as a
system ability to return to a baseline after cessation of disturbance that brought
it out of this state.

It is well known that, linear systems are characterized by the properties
such as reversibility of the state; continuity of the most important parameters
changes; relative determinacy (certainty) of the system changes that are
subordinated to fixed regularities and can be predicted; dynamic equilibrium;
relative symmetry of interaction between internal and external factors caused by
negative feedback mechanisms; independence of system key parameters values
from time and/or space; compliance with the principle of superposition, which
states that the net response caused by two or more inputs is the sum of the
responses which would have been caused by each input individually [6-9].

In real life, socio-economic and economic-ecological systems in their
development may be locally stable, asymptotically stable and unstable, what is
determined by the system parameters.

The unstable systems behavior and nonlinear systems transformations,
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as a very complex phenomenon, is studied and understood much lesser than the
stable linear systems and processes.

The purpose of the article. Because of increasing conflicts, instability
and nonlinearity of socio-economic development and the need of harmonization
of economic and ecological relations, this paper aims to address some
methodological and methodical aspects of socio-economic and ecological
systems studies from the point of view of the present nonlinear systems theory,
developed within the paradigm of a synergistic approach [10, 11] and the
principles of nonlinear dynamics [12-14].

Results. In recent SE-systems studies special attention is being paid to
mechanisms of their development, which determine, firstly, the conditions of
their stability, related to homeostasis maintenance, and secondly, the possibility
of transition to a new state, that means transformation of homeostasis level.

Another aspect of SE-systems studies is analysis of their variability.
Factor of variability along with the factors of heredity and selection is one of
three key factors that determine any system development - ecological, social,
economic and technical.

The mentioned triad of mechanisms for any system development was
proposed by N. N. Moiseev. It was based on evolutionary processes in nature,
described by Charles Darwin. Variability of the system as a system ability to
change its states is being discussed from the point of view of determined and
non-determined changes.

In the first case we take into account well-defined parameters of each
coming state of the system. This means assumptions of no randomness and no
uncertainty influencing the system. In the second case these assumptions are not
possible.

The mechanism of system changes, which N. N. Moiseev [15] calls
transformational evolutionary mechanism, is divided into two classes of
mechanisms - adaptive and bifurcative. Adaptive mechanism means ability of
the system to be adapted to external environment impacts without losing its
fundamental features, properties and relations.

In turn, bifurcative mechanism means the changes in the system that
cause loss of its principal distinguishing features and determine transition to a
new quality (keeping connection with the previous state).

It should be emphasized that bifurcative mechanisms compared to
adaptive mechanisms lead to fundamentally new features of the system, such as
increasing states diversity and number of system parameters; irreversibility of
development, when due to random changes the possibility to return to the back
state is minimized; increasing uncertainty of the system future because of high
level of randomness and possibility of spontaneous changes.

In this case, there is a good reason to talk about worldview sense of
nonlinearity of the complex systems such as socio-economic and ecological
system (SEE-systems).

In this regard nonlinearity of SEE-processes can be defined as [13, 14]:
appearance of non stable states; irreversibility of evolutionary processes;
periodic alternation of various stages of the processes; strengthening and
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weakening of intensity of evolution and innovation, integration, and partial
collapse; concentration and deconcentration; multivariability of scenarios and
tempo of evolution.

In the monograph of L. G. Melnik [6, p. 101], the properties of nonlinear
systems are determined by the processes occurring in them: irreversible state
(of critical parameters); instability of critical parameters changes; uncertainty of
the system behavior (scenario of development can often depend on small
random events); dynamic equilibrium; asymmetry of interaction of internal and
external factors; variability of key parameters of the system in time and space;
non-conformity to superposition principle.

Thus, in broad sense the term "nonlinearity" can be defined as a general
characteristic of phenomena, processes, systems, that means complex,
multivariate, multiobjective, nonlinear, and rapid growth and evolution, which
contains bifurcation.

In the narrow sense nonlinearity means: nonlinear function of the
system; in mathematic - a nonlinear equation is an equation where variables are
either of degree greater than 1 or less than 1, but never 1. Nonlinear equations
are difficult to solve and give rise to interesting phenomena such as chaos.In
other words, a nonlinear system is any problem where the variable(s) to be
solved for cannot be written as a linear combination of independent
components.

Model of the nonlinearity of the system is shown in Figure 1.
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Fig. 1. Developing system of nonlinearity (the context of socio-
economic and economic-ecological development)

Special scientific and practical interest represents the analysis of
nonlinear systems transformations and properties of such systems. On the base
of the papers analysis [6-14] in Table 1 we present the complex of notions that
characterize the properties of objects and subjects of the nonlinearity of system
transformation.

Table 1
The main categories of the theory of nonlinear systems
No Categories Content
1 2 3
1. Unstable state | Significant change of the system parameters in
of the system | response to changes in the characteristics of
external environment
2. Unstable A certain class of systems (environment),
systems vulnerable to small perturbations, chaotic
(unstable fluctuations at the micro level. The state of such
environment) | systems can be easily changed by these impacts
3. The instability | Sensitivity of non-stationary (evolutioning)
close to time | structures to small perturbations in the asymptotic
of stage near the "end" state, leading to probabilistic
exacerbation | chaotic disintegration of these structures
4, The instability | One of the types of instability with respect to
by Lyapunov | initial data, initial perturbations (deviations),
which lead to large differences and exponentially
"deviation" of adjacent trajectories
5. Critical point | Value of the parameter (or parameters) of the
system, after which comes the critical state of the
system
6. The  critical | The limiting equilibrium of the system, when
state of the | adjacent phases become identical on their
system properties. After overcoming the critical state the
new phase begins
7. Phase 1)Transition (transformation) from one level of
transition homeostasis to the other;
2)Abrupt changes of the system properties under
a continuous change of external factors
8. The phase | Continuity of possible states of the system in the
portrait of the | phase space, with forms more or less complex
system "trajectory” of the system evolution
Q. Bifurcation Branch point of possible ways of evolution of the
point system. In mathematic representation it is
branching of solutions of nonlinear differential
equations
10. Bifurcation The mechanisms by which the system realizes the
mechanisms | function of variability on the basis of a constant
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change of the fundamental state due to new states

of the system, which are losing the system

features, but keeping the inherited connections
End of Table 1

1 2 3
11. The trajectory of | Geometric or imagined presentation of
the system consistent system changes or possible (virtual)
evolution values (position in space) of the dynamical
variables (phase coordinates)
12. Fractal The system, which has scale invariance, i.e.

extensive opportunity to continue its
development and able, therefore, to
implement  the  bifurcation type of
transformation
13. Fractal objects The objects that have properties of self-
similarity or scale invariance, i.e. some
fragments of the structure are strictly repeated
at regular spatial intervals
14. Attractor 1) The state of stability (structure) of
the system, which «attracts a lot of
trajectories» of the system defined by the
initial conditions

2) The real structures in open
nonlinear environment, which are met by the
processes of evolution in result of decay of
intermediate, transition processes

Conclusions. Taking into account the instability and nonlinearity of
socio-economic and ecological processes we came to the next conclusions.

1. For the sciences such as economics, sociology, ecology, which deal with
extremely complex and interrelated objects and complex interactions
between them, one of the approaches of their studies can be theory of
nonlinear dynamics and synergetic as one of the direction of
multidisciplinary analysis.

2. Nonlinearity of the socio-economic and ecological systems should be
studied in close relationship with two processes that determine the state of
the system:

Firstly, increasing order, regulation, organization which determine
sustainability of the system;

Second, decreasing order, disorder and disorganization, which determine
instability of the system development.

Axiomatic of such phenomena is that it is much more complicated to hold the
stable equilibrium of SEE-system then the balance of its parts (subsystems).
It explains the importance of instability of SEE-system studying in order to
manage changes, disbalances and disproportions of their development.
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3. Under present conditions of contradictions, conflicts and crises caused by
globalization, increasing competition for resources, resource degradation,
studying the next problems became very important:

1) increasing instability of SEE-systems evolution as a base of their regulated
transfer to a new quality, including estimation of the factors of transition
from stability to instability and increasing instability on regional, national
and global level; 2) mechanisms of transition of SEE-systems to a new
quality, and 3) identification of the main forms - attractors of conflict
resolution and interests coordination.

4. Progress in solving the problems of instability should be determined by
nonlinear worldview, aimed at developing an understanding of
irreversibility of evolutionary processes, inevitability of periodic changes of
paradigms of development, multi-scenarios of development, possibility of a
"correct” choice from the set of alternative ways of development and tempo
of evolution.
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AnHomayus

B Hacrosee BpeMs po0OeMbl pa3BUTHS COLMATBHO-3KOHOMUYECKUX U
HKOHOMHKO-IKOJIOTHYECKUX CHCTEM M3Y4aloTCs M DPA3BUBAIOTCSI B paMKax
nmapajgurMbl  «ycToWumMBOe  pasBuTHe»  (Sustainable  development),
YTBEp)KJAIOMIEH COIMaIbHO-3KOHOMUYECKOE pPa3BUTHE, HE MOJpPHIBAIOIIEe
IPUPOJHBIE YCIOBHS CYLIECTBOBAaHHUS uelloBeueckoro pojaa. CoBpeMeHHas
UJCOJIOTUSl «YCTOHYMBOTO Ppa3BUTUSA» IPOINOBEAYET pPa3BUTHE COLMAIBHO-
HSKOHOMHYECKMX (opmamuii (cucrem), MNpuU KOTOPOM  YAOBJIETBOPEHHE
noTpeOHOCTEHl HBIHEIIHUX TOKOJICHUN OCYIIeCTBisieTcss 0e3 ymiepba ams
Oynymux mnokoseHud. Ilpu 3TOoM mpeanonaraercst peanu3anusi MEXaHU3MOB
yhnpaBisgeMoll cOaJlaHCUPOBAHHOCTH Pa3BUTHS  COLMAIBHO-?KOHOMUYECKHUX
CHCTEM Ha BCEX YPOBHIX HEPAPXUUYECKON opraHusanmuu odmecTBa (OT
JIOKAJIBHBIX JI0 TTI00ATBHBIX ), HE pa3pyIIaloIIero CBOeH MPUPOAHOH (pecypcHO-
HKOJIOTUYECKOM) OCHOBBI M OO0ECIEUMBAIOLIETO HENPEPBIBHBIA Iporpecc
LUBWIN3ALUH.

CuntaeM HEOOXOAUMBIM MMOAYEPKHYTH OJHY U3 HanboJjee XapaKTepHbIX
0CcOOEHHOCTEH COBPEMEHHOH MapagurMbl «yCTOWYMBOE Pa3BUTHE», KOTOPYIO C
TOUKH 3PEHHS TEOPUU CHUCTEM MOYKHO ONPEAEIUTh KaK pa3BUTHE JIMHEWHBIX
cucteM. B 3TOM KOHTEKCTE «yCTOWYMBOCTh CHCTEMBI» PAacCMaTPHUBAETCS Kak
CBOHCTBO CHCTEMBI, OIpEACsIomee CHocOOHOCTh €€ BO3BpalaThCcs K
MCXO/HOMY COCTOSIHUIO TTOCIIE TIPEKpAILeHHs BO3ICHCTBHSI, KOTOPOE BBIBEIIO €€
U3 OITOr0 COCTOSHHUA. JIMHEHHBIE CHUCTEMBI XapaKTEpU3YIOTCS TaKUMHU
CBOMCTBaMH, KaK OOpaTUMOCTh COCTOSIHUS, HETPEPBIBHOCTH (HEPa3pPHIBHOCTH)
XapaKTepUCTHK  HM3MEHEHHUS BAXKHEHIIMX  MapaMeTpoB; OTHOCUTEIbHAs
JIETePMUHUPOBAHHOCTH (OIPENIEeIEHHOCTh) W3MEHEHHH B CHCTEME, KOTOpbIE
HNOJUYMHAIOTCS ~ (UKCUPOBAHHBIM  3aKOHOMEPHOCTSIM M IOAJAKOTCS
IIPOTHO3UPOBaHMIO  (TMPEACKA3aHUIO);  JMHAMHUYECKass  PABHOBECHOCTb;
OTHOCHUTEJIbHASI CHMMETPUYHOCTh B3aMMOACUCTBHUS BHYTPEHHHX W BHEIIHUX
(akTopoB, 00YyCIIOBIEHHAs EHCTBHEM MEXaHHM3MOB OTPHIATEIBHOM 00paTHOM
CBSI3U; HE3aBUCUMOCTb 3HAUEHUI KJIFOUEBBIX apaMETPOB CUCTEMBI OT BPEMEHU
W/WIA  TPOCTPAHCTBA; COOTBETCTBUE  CYNEPHO3MLMOHHOMY  MPUHIMILY,
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O3HAYAIOIIEMY AJIUTUBHBIN XapaKTep pe3ylbTUPYOMEro 3PQeKra cIoKHOTO
Mpo1ecca BO3JACHCTBUA.

B peanbHOM JKW3HM COLMAIBHO-DKOHOMHYECKHE M SKOHOMHKO-
9KOJIOTHYECKHUE CUCTEMBI B CBOEM PA3BUTUU MOTYT OBITh JIOKATHHO YCTONYHBHI,
ACUMIITOTUYECKH YCTOWUYMBBI U HEYCTOMUHUBBI, YTO OMPEACIAETCS MOBEICHUEM
napamMeTpoB cuctembl. [IpoOiemMbl HEYCTOWYMBOTO MOBEACHUS CHCTEMBI U
HEJIMHEMHOCTH TpaHC(hOpMalluu COCTOSHUI CHCTEM, KaK BechbMa CIIOXHbBIE
SIBIICHUSI, Pa3pabOTaHbl U OCMBICIICHBI B 3HAYUTEILHO MEHBIICH CTENEHH, YeM
YCTOMUYMBBIE CHUCTEMBl W JIMHEHHBIE Ipolecchl. Mcexons M3 Bo3pacTarolien
aKTyaJlbHOCTH TPOOJIeM HEYCTOMYMBOCTM M HEJIMHEHHOCTH B YIpPaBICHUU
MPOLIECCOM  COLMATbHO-?KOHOMHYECKOTO  Pa3BUTHUSI M COIJIACOBAHUEM
SKOHOMHUKO-IKOJIOTUYECKUX  OTHOLIEHWH B  YCIOBUSAX  BO3pACTAIOIIUX
KOH(JIMKTOB, B HACTOSIIEH CTaThe CTABUTCS LI€JIb PACCMOTPETh HEKOTOPHIE
METOAO0JOTUYECKUE U METOJANYECKHUE ACTIEKThI UCCIEA0BAHUS U OCMBICINBAHUS
mpo0JieM pPa3BUTHS COIHATBHO-YKOHOMHKO-IKOJIOTHUYECKUX CHCTEM C TOYKHU
3peHHs] COBPEMEHHBIX TMPEJACTAaBICHUNW TEOPUU HEIUHEUHBIX CHUCTEM,
pPa3BUBAEMBIX B PaMKax MapaJWrMbl CHHEPreTUYECKOr0 MOAX0a U MPUHIUIIOB
HEJIMHENHOU TUHAMUKH.

B coBpeMeHHBIX HCCIIEIOBAaHUSAX MOBEACHHS COLUATBbHO-3KOHOMHKO-
skosormueckux cucreM (CDOD-cucreM) 3HAYUTENHHO OOJbIIIEE BHHMAHUE
YAENAETCSl MEXaHU3MaM HX Pa3BUTHS, ONPEIEISIOINM, BO-IIEPBBIX, YCIOBUS
X YCTOMYUBOCTH, KOTOPBIE CBS3BIBAKOTCS C IMOAJEPKAHUEM IOMEOCTas3a; BO-
BTOPBIX, BOBMOXXHOCTH MEPEX0/1a K HOBOMY COCTOSIHUIO, KOTOPBIE CBSI3BIBAIOTCS
c TpancopMmaimeil ypoBHs romeoctasa. J[pyrum acmeKTOM HCCIIeIOBaHUS
pazButusi COD-CUCTEM SBIAETCS HM3YYEHUE MPOIECCOB MX HM3MEHUYHMBOCTH.
@dakTOop M3MEHYMBOCTU CHCTEM, HapsAny ¢ (akTopamMH HaCIEICTBEHHOCTH WU
oTOOpa, SBIAETCS OJHUM W3 TpPEX KIIOUEBHIX (AKTOPOB, OMPEISISIONINX
pa3BUTHE CHCTEM JIIOOOH TPUPOABI - OKOJOTHYECKOH, COIMAITBHOM,
SKOHOMHUYECKOM, TEXHUYECKOW. YKa3zaHHas TpuaJa MEXaHU3MOB pa3BUTHS
mo0bIX cucteM Obuta mpeioxkena H.H. MouceeBsiM, KOTOpasi OCHOBBIBAJIaCh
Ha MEXaHU3ME€ HBOJIIOIMOHHBIX MPOIECCOB B JKWUBOW MPUPOJAE, BIIEPBbIC
onucanHelx Y. JlapBuHOM.

M3MEeHYMBOCTh CHUCTEMBI KaK CIIOCOOHOCTb CHCTEMBbI H3MEHSTH CBOE
COCTOSHME B HACTOSIIIEE BpeMs pacCMATPUBAECTCS C TOYKU 3PEHHUS
JNETEPMUHUPOBAHHBIX U HEIETEPMUHUPOBAHHBIX U3MEHEHHI. B nmepBom ciydyae
MPUHUMAIOTCS. BO BHUMAaHUE YETKO OIpPEACIICHHbIE MapaMeTpbl KaxKI0ro
OyIyLIero COCTOSIHUS CHCTEMbI, T.€. BO3MOXKHBI [OMYIIEHHUS OTCYTCTBHS
CITy4alfHOCTH M HEOTPEICICHHOCTH (BEPOSTHOCTH), KOTOPhIE OOYCIaBIMBAIOT
OydylIMe COCTOSHUS CHCTeMBl. Bo BTOpOM ciyd4ae Takue OMYIICHUS
HEBO3MOXKHBI.

Mexaan3M H3MEHEHHsS cucTeMbl, Ha3BaHHbII H.H. MouceeBsim
TpaHC(OPMAIIMOHHBIM 3BOJIOIMOHHBIM MEXaHHU3MOM, pa3JeiseTcsl Ha JBa
KJIacca MEXaHU3MOB — aJIaNTAI[MOHHBIN U OuypKaIMOHHBIN. AJanTannoOHHBINA
MEXaHH3M CBSI3BIBACTCS C BO3MOXKHOCTBHIO MPHUCIOCOONEHUS CHUCTEMBI K
BO3JICUCTBUSIM BHEIIHEH Cpenbl 0€3 yTpaThbl CHUCTEMOW €€ MPUHIMITHATBHBIX
OTJIMYUTENBHBIX MPU3HAKOB, CBOMCTB M OTHOIIEHW. B cBoo oudepenb
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ON(ypKAIMOHHBIA MEXaHW3M OIpeNeseT TaKhue H3MEHEHHS B CHCTEME,
KOTOpbI€ MPUBOAAT K yTpaTe €0 CBOMX MNPUHIUNIHAIBHBIX OTIMYUTEIbHBIX
MPU3HAKOB U OMPENENAIOT Iepexo]] CHUCTEeMbl B HOBOE KadecTBO (mpu
COXpaHEHUHU HACJIEACTBEHHOU CBS3H C MPEKHUM COCTOSHHEM).

Crnexyer 0co00 MOMYEPKHYTH, YTO OU(]YpKAIMOHHBIE MEXaHHU3MBI TIO
CPaBHEHHUIO C aJaNTallUOHHBIMU NPHUBOJAT K NPUHLUUNHUAIBHO HOBBIM
CBOMCTBAM CHCTEMBI, a UMEHHO K TaKMM KakK: MHOTOKPATHOE YBEJIMYEHHUE
pazHooOpa3usi (BapHAHTHOCTH) COCTOSIHUH M COOTBETCTBEHHO BO3pacTaHUE
MHOJKECTBA IMapaMETPOB CHUCTEMBI; HEOOpPaTUMOCTh  pPa3BUTHS, KOTJA
BCJIEICTBUE  BEPOATHOCTHOIO M  CIy4YallHOrO  XapakTepa HW3MEHEHUH
BEPOATHOCTH BO3BpaTa B 00paTHOE COCTOSIHUE CYIIECTBEHHO MUHUMH3UPYETCS;
BO3pACTaHHE HEOMPEACIEHHOCTH OYAYIIeH CHUCTEMBI BCIEACTBHE BBICOKOU
CTEIECHU CIIy4YalHOCTEN U BEPOSTHOCTEW CIOHTAHHBIX U3MEHEHHI CUCTEMBI.

B naHHOM ciyyae MMEIOTCS JOCTaTOYHbIE OCHOBAHMSI TOBOPUTH O
MHUPOBO33PEHUECKOM CMBICIIE HEJTUHEHHOCTH TMOBEICHUSI CIOXKHBIX CHCTEM,
KaKOBBIMU SIBJISIIOTCS] COLIMANIbHBIE, YKOHOMUYECKUE U IKOJIOTUYECKUE CUCTEMBI.
B »Tom mnane HenmuHeHHOCTh COD-MPOILIECCOB MOXKET O03HAYATh MPOSIBICHHE
HEYCTOMYMBBIX COCTOSIHHUI; HEOOpaTUMOCTh 9SBOJIOLMOHHBIX IPOLIECCOB;
MEPUOIMYECKOE YEPEIOBAHUE PA3JIMYHBIX CTAAUN MPOTEKAHHsS TMPOLECCOB,
yCHUIIeHUE U OclabieHne HHTEHCUBHOCTHU MPOIIECCOB, YBOJIIOIMH U WHHOBAIIHH,
MHTErpalui ¥ YaCTHUYHOIO pachaja, CTATMBAHMS K LEHTPY U pPacTeKaHHs OT
HEro M Jp.; MHOTOBAPMAHTHOCTH IyTEH SBOJIOIMM; HalIU4Yue BbIOOpa U3
ANbTEPHATUBHBIX MYTEH U OMPEACIEHHOIO TEMIIA IBOJIIOLUU.

B monorpaduueckoit padore JI.I. MenpHuKa CBOWCTBA HETHMHEHHBIX
CUCTEM CBS3BIBAIOTCS C 3aBHCHUMOCTBIO OT MPOUCXOISAIIMX B HHUX MPOIIECCOB,
KOTOpbI€ CBOJAATCS K CIEIYIOIIMM BHJAM: HEOOpaTHUMOCTh COCTOSHUS
(BaKHEHIIMX MapaMeTpOB); TMPEPHIBUCTOCTh XapPaKTEPUCTUK H3MEHEHHS
BOXHEHIIINX MMapaMeTPOB; HEONPEACICHHOCTh MOBEICHUSI CHCTEMBI (pa3BUTHE
TOTO WJIA HWHOTO CIEHAapUsi YacTO MOXET 3aBUCeTh OT CIy4ailHOro
HE3HAYUTEIBHOTO COOBITHS); JTUHAMHUYecKast HEPaBHOBECHOCTH;
HECUMMETPUYHOCTh B3aUMOJICHCTBUS BHYTPEHHHX W BHEIIHUX (HAaKTOPOB;
M3MEHSEMOCTh KIIIOYEBBIX MapaMeTPOB CUCTEMbI B 3aBUCUMOCTH OT BPEMEHU U
MPOCTPAHCTBA; HECOOTBETCTBUE CYNEPIIOZUIIMOHHOMY MPUHIIUITY.

TakuM 00pa3oM, B IIMPOKOM IOHMMAHUU TEPMHUH «HEITHMHEHHOCTH
MOXKHO pacCMaTpUBaTh KaK CBOETO pojaa 0000y XapaKTEePUCTUKY
SBIIGHUW, TPOILIECCOB, CHCTEM, O3HA4aeT MHOrooOpasue, CIOKHOCTD,
MHOTOBapUAHTHOCTb, MHOTOKPUTEPUAIILHOCT, HEJTMHEHHBIN M OBICTPBIA POCT,
ABOJIIOIIMOHHOE pa3BUTHE, Tasmiee B cede Oudypkamuu. B y3kom cmbicie
HETMHEWHOCTh 03HAYaeT HEMHEHHYI0 (DYHKIIUIO CUCTEMBI; B MATEMaTHYECKOM
CMBICIIE — OIPEACIICHHBIM BHUJ MaTEMaTHYECKUX YpPaBHEHUHU, COAEpKaLIUX
MCKOMBIE BEIMYMHBI B CTEMEHSIX, OTJIMYHBIX OT €IUHHUIbI, WK KO3 (DULINEHTHI,
3aBHCSILKE OT CBOMCTB cpe/ibl (HEJIMHEHHbIE MaTeMaTHYeCKUe YpaBHEHHUs, KaK
MPaBWJIO, MMEIOT HECKOJIbKO KAYECTBEHHO Pa3NUYHBIX pemieHuid). OcoObii
HAyYHBIM W TPAKTHYECKUW HHTEpPEC MPEACTABISET aHAIM3 MPOOJIEMaTHKH,
CBA3aHHOM C  ONHWCAaHMEM  HEJIMHEHWHBIX  TpaHcopMmamuii  CHCTEM,
XapaKTEepU3YIOIIUX CBOETO POJia CBOMCTBA TAKUX CHCTEM.

2012 ExonomivHi inHOBamii 248
Bunyck 48



[TompiTOXKMBasE ~ BBIMIEU3IIOKEHHOE,  pacCMaTpwBas  COIMAIBHO-
HSKOHOMMKO-IKOJIOTUYECKUE TMPOOJIEeMbl B KOHTEKCTE HEYCTOMYMBOCTH U
HEJMHEWMHOCTH, MO>KHO ClIeJaTh HEKOTOPbIE BHIBOBI CIIEAYIONIETO XapaKkTepa.

Jis TakuxX HayK, KaK SKOHOMHKA, COIIMOJIOTHSI, 3KOJOTHS, WMEIOIIUX
JIeNI0 C HWCKIIOYUTENBHO CIIOKHBIMH M B3aUMOCBSI3aHHBIMH OOBEKTaAMH U
CIIO)KHBIMU ~ B3aUMOJICHCTBUSIMU MEXAY HHUMH, OYEHb BaXKHBIM OOIIUM
MOAXO0JIOM K UX M3YYEHHUIO MOXKET CIYXHUTh TEOpHs HEIMHEHHOW TUHAMUKU U
CHUHEPreTHKa KaK MEXIUCIUIUTMHAPHOE HAMIPABICHUE HAYYHBIX HCCIIEIOBAHUMH,
B paMKaX KOTOPBIX H3YYaIOTCS MPOIECCHl Mepexoja OT Xaoca K MOPSAIKY U
0o0paTHO B OTKPBHITHIX HEJIMHEHWHBIX CHCTeMax (Cpeaax) caMol pa3IuYHOMN
MIPUPOJIBIL.

Henuneiinoctes pasButus COD-cucteM cieayeT paccMaTpuBaTh B
TECHOM B3aUMOCBSI3U C JIBYMS IPOLIECCAMH, OIPEAEISIOUIMMH COCTOSIHHE
CUCTEMBI: BO-TIEPBBIX, IpOIIECCAMU TOBBIIICHUS TMOPSIKA, YHOPSAIOYEHUS,
OpraHM3alf¥, OMPEACNAIOIMUMA  yYCTOMYMBOCTh  Pa3BUTHS, BO-BTOPBIX,
mpoleccaMi  CHIDKEHUS TIOpsAZIKa, Pa3ymnopsiioueHus, JAe30praHu3allii,
Ooudypkanuu, onpenesonMMI HEYCTOHYMBOCTh Pa3BUTHUS CUCTEMBI.

AxcuomaTuka TOAOOHBIX  SIBJICHHH TakoOBa, YTO YCTOWYUBYIO
HEpaBHOBECHOCTb (CDD-cUCTEMBl yAepKHBaTb HAMHOIO CIIOXKHEE, YeM
COCTOSIHHE YpPaBHOBEIICHHOCTH OTACNBHBIX €€ dJacTeil (moncuctem). B atom
KOHTEKCTE HCKJIIOYUTEIbHO aKTyaJlbHbIM CTAHOBUTCS MpobOiieMa H3ydeHUs
MPOIIECCOB JECTAOMIN3AINY, ACTPAJallMi U HEYCTOMYMBOCTH pa3BuTus COD-
CUCTEM C TOYKH 3PCHHS CO3JaHHs HAyYHBIX OCHOB YIIPABIICHUS N3MEHEHUSMH,
nucbamaHcamu, JUCTIPOTIOPIUSMHU.

B coBpeMeHHBIX YCIOBHUAX BCEMEPHOTO OOOCTpPEHHUs MPOTHUBOPEUMIA,
KOH(JIMKTOB W KPHU3HCOB, OOYCIIaBIMBACMBIX H3ACPKKAMHU TJI0OAIM3aInH,
pPOCTOM KOHKYPEHLIMH 3a Pecypchl, JIerpajalueil pecypcHO-3KOJIO0IMY4eCKOIro
0a3uca pa3BUTHS YEJIOBEYECTBA, 0CO00€ 3HAYCHUE PUOOPETAIOT HCCIeIOBAHNUS
TakUX TMpoOJeM KaK: 3aKOHOMEPHOCTH BO3PAaCTaHUsI HEYCTONYMBOCTHU
somonun - COD-cuctem; (GopMuUpoBaHWE HAYYHBIX OCHOB YIIPABIISIEMOTO
MepeBojia UX B HOBOE Ka4eCTBO; OI[eHKa (PaKTOPOB MEpepacTaHms yCTONIUBOTO
pa3BUTHS B HEYCTOWYHMBOE; BBISBICHHE HanOOJIee CYINICCTBCHHBIX MPOSBICHUIA
pocTta HEYCTOMYMBOCTH HA PErHOHAIbHOM, HALMOHAIBHOM U TJI00aIbHOM
YPOBHSX; MEXaHU3MbI Tiepexoaa COI-CUCTEM B HOBOE Ka4eCTBO; OMPEACIICHUE
OCHOBHBIX (OpPM — aTTPAKTOPOB pa3peIICHUs] MPOTUBOPEUUN pa3BUTUS U
COTJIaCOBAHUsI UHTEPECOB.

[Tporpecc pazpemienus npo0IeM HEYCTOMUUBOCTH CIEIYET CBS3bIBATh C
¢bopMupoBaHHEM B O0IECTBE HEIMHEHHOIO0 MHUPOBO33PEHMUSI, HAIMPABICHHOTO
HAa pa3BUTHE TIOHUMAHUS HEOOPATUMOCTH SBOJIOIMOHHBIX TPOIIECCOB,
HEN30EKHOCTH MEePUOIUYECKHUX CMEH napagurm pa3BUTHSA,
MHOTOBapUAHTHOCTH Pa3BUTHSI, BO3MOXKHOCTEH «IIpaBUILHOTO» BbIOOpa U3
MHO>KECTBAa aJbTEPHATUBHBIX MYyTEH pa3BUTUS U OMNPENEICHHOrO TeMIla
IBOJIIOLIMH.
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