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Statement of the problem. In the period of glo-
balization of economic processes into sustainable deve-
lopment of industrial enterprises one of the significant
roles is played of their ecological component and the
choice of strategic aims of management of sustainable
development and coordination of a business — processes
to envisage the processes of integration of the national
economy into the united international economic system.

For the estimation of current level of providing of
steady development of enterprises it is expedient to ap-
ply a mathematical design that assists the further deci-
sion of question of determination of existing to possibi-
lity of increase of constancy of enterprise.

Analysis of the latest researches and publica-
tions. The algorithm of management “space” modeling
for enterprises to control of cost is shown in the works
[2, 3] of Kalinina Ye.F. (Kalinina, 2007, p. 119-120) and
Kuznetsova A.S. (Kuznetsova, 2007, p.131). The model
of formation of competitive-price space for functioning
of international business entity is presented in the works
[4] of Ilyenko O.V. (llyenko, 2013, p. 140-145). How-
ever, the problem of sustainable development and of
competitiveness control modeling for machine-building
enterprises taking into account the ecological factor
leaves much to be solved. The algorithm of economic
systems modeling and problems of sustainable develop-
ment has been researched by the following foreign and
Ukrainian scientists [1-10]: Sovetov B.J. (Sovetov,
2001, p. 140-143), Yakovlev S.A., Rosen V.V. (Rosen,
2002, p. 196), Gracheva M.V. (Gracheva, 2005, p. 18-
27), Minyk S.A. (Minyk, 2002, p. 5-13) and others.

The purpose of the article is modeling of param-
eters of sustainable development for directed influence
of component on sustainable development of enter-
prises.

Main results of the research. The use of eco-
nomic-mathematical instruments for profile presenta-
tion of the enterprise in three-dimensional space would
be chosen as modeling of area of sustainable develop-
ment for enterprise.

From mathematical point of view three-dimension
space is presented in the form of pyramid (Sovetov,
2001; Rosen, 2002; Gracheva, 2005; Minyk, 2002; Itz-
kov, 2009; Pickover, 1999; Rucker, 1984), the algorithm
of systems modeling “Three dimension space” [1-10]
has been researched by the following foreign and
Ukrainian scientists and on the basis of this mathemati-
cal approach it offered by us [11-14] to make the model
of competitive environment (Fig. 1) for enterprise
NKMZ (Novokramatorsky mashinostroitelny zavod /

Novokramatorsky mashine-building plant). NKMZ is
an enterprise with a wealth of experience in participation
in the large-scale national and international projects.

The parameters of “space of sustainable develop-
ment” NKMZ (Fig.1) are defined:

S.<S<S_,E.<E<E_,

)

ECmin = EC = ECmax

If this requirement is not fulfilled, the enterprise is
outside the “space of sustainable development” (Fig. 1).
So, it is necessary to carry out the analysis of external
and internal environment, elicit “gaps” in the activity
and define lines of further development. If the enterprise
moves to the “perspective” area, space parameters move
to optimal level of enterprise competitiveness and its in-
novation for all low scale of negative influence on the
environment. The plant NKMZ is in the “space of sus-
tainable development”. It is necessary to form develop-
ment strategy of the enterprise (according to estimation
results).

Maximum and minimum parameters for “space of
sustainable development” were defined by the experts
and equation for NKMZ passing through three points:

f(s’ E’ Ec) = (S - Smax)*(Emax - Emin)*(Ecmin - Ec'max )_
_(Ec - Ec'max)*(Emax - Emin)*(smax - Smin)_ (E - Emin)* (2)
*(Smax - Smin)*(Ecmin - Ecmax)‘

In the model (Fig.1) the maximal and minimum
values of parameters of space were set on the basis of
the got results of estimations of experts - specialists of
aggregate of the rating estimations (on a 100 ball scale)
got from the leading specialists of economic and ecolog-
ical services of enterprises. "The best" index was set on
soil of possible maximum that can be attained at the
modern state of national economy, and " worst " on the
basis of indexes of enterprises of industry. The value of
social constituent of Smax for industrial enterprises was
certain 70 balls, S min 1S 15, Emax equals 70, Emin is 2 (on
the framework of ecolaw), Ec max 18 90, Ec min is 30 (on
a 100 ball scale).

One of of the important stages of design electing of
form of connection, that characterizes dependence of in-
tegral index (constituent of sustainable development) on
factors that influence on her, became. Accessible of al-
ternatives were additive and multiplicative models. The
special literature of synonymous recommendations does
not give through this question. In of our view, an empiric
way of choice of connection is only possible. A select
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Fig. 1. Position of enterprise “Novokramatorsky mashinostroitelny zavod/
Novokramatorsky mashine-building plant” (NKMZ) in “space of sustainable development”

Source: authoring.

model must answer essence of the investigated pro-
cesses (economic, ecological or social), to be will stand
enough from the point of view of her mathematical treat-
ment and economically interpreted. At of a choice the
forms of connection were used such criteria: coefficient
of of plural nerepminariii, Fisher — criterion, remaining
dispersion, middle error of approximation. Electing of
of additive form of model (3) became a result with the
managed, not managed and weakly — adjusted factors:

k n
I=a .+ Y az.+ Y ax. +u, 3)
0 ;2177 ik !

1 — integral estimation of component of sustainable
development of enterprise; zj — weakly — adjusted fac-
tors; xi - adjusted (managed) factors, u — factors, con-
ditioned by branch features, ag — a free member; aj —
coefficients of regression at weakly — managed factors;
a; — coefficients of regression at the managed (adjusted)
factors

Processing of statistical data in relation to the rat-
ing estimation of constituents of sustainable develop-
ment of the investigated selection of enterprises and
forming of regressive models (4 - 6) allowed getting the
aggregate of equalizations:

fE:) =22,899+(uec) - 0,858Ec; + 0,568 Ec2 — 0,285 Ec 3+ 0,309 Ec4 —
-0,628 Ec5- 0,724 Ec¢- 0,742 Ec 7+ 0,182 Ec-2,665 Eco +
+6,345 Ec 10- 1,380 Ec 11 — 1,771 Ec 12+ 1,277 Ec 13 + 0,441 Ec 14 —

-4,584 Ec 15+ 1,531 Ec 16; 4
J(E) = -8,488 +(ue)- 0,158E; + 0,935E, + 0,211E;5 + 0,479E4 + 0,052E;s +
+0,029E¢ + 0,229E7 + 0,302Es + 2,029E - 1,714E o - 0,255E,; +

+1,103E12 - 0,204E13 - 0,371E14 — 0,235E5- 1,408E6; 5)
F(C) =2,951 Hus) + 0,281S; - 0,041S; + 0,079S3-0,927S4 +

+0,374S5-1,796S6 + 0,0002S7- 0,061Ss + 0,235So + 0,170S1 -
-0,466S11+1,058S12, (6)

JEC), [E), (S) — functions of rating estimation of components (constituents) of sustainable development (eco-
nomic, ecological and social accordingly); Eci, Ei, Si — coefficients of regression after the corresponding functions
of rating estimation, uec, Ue, Uc — factors are conditioned by branch (cluster) features and position of enterprise in a

cluster.

The got indexes of regressive statistics testified
functions to the high enough level of meaningfulness
and reliability of got. The got functional dependences

(formula 4 — formula 6) and corresponding rating esti-
mations of constituents of sustainable development of
enterprises create informative soil of positioning of en-
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terprises in space of sustainable development. Possibi-
lity of being of function (formula 2) that characterizes
the terms of providing of hit in the marked space and
profile of industrial enterprise (his coordinates) in space
appears farther.

Thus, for NKMZ will get aggregate of indexes of
optimal function defines “space of sustainable develop-
ment”:

fE) = 22,899 +(-0,944) - 0,858*88 + 0,568*78 — 0,285%94 + 0,309*93 —
- 0,628*87 - 0,724%92 - 0,742%98 + 0,182%92 - 2,665%29 +
+6,345%29 - 1,380%60 — 1,771*38 + 1,277*23 + 0,441*18 —
- 4,584%23 + 1,531%27 = 62,5;

JE) =-8,488 +(1,045) - 0,158*5 + 0,935*30 + 0,211*17 + 0,479*32 + 0,052*100 +
+ 0,029%26 + 0,229%96 + 0,302%44 + 2,029*16 - 1,714*2 - 0,255*47 +
+ 1,103*38 - 0,204*45 - 0,371*45 — 0,235*86 - 1,408*39 = 38,0,

JS) = 2,951 +(-4,489) + 0,281*90 - 0,041*96 + 0,079*78 - 0,927%*20 +
+0,374*78 - 1,796*10 + 0,0002*33 - 0,061*32 + 0,235%47 + 0,170*85 -
- 0,466*58 + 1,058*38 = 55,5.

Thus, optimal function defines “space of sustainable development” of NKMZ:
f(S, E,' EC) = OI(S) - Smax) * Emax - min) *(ECmin - ECmax) - OF(EC - ECmax) *
*(Emax - Emm) * (Smax - Smm) - (f(E) - Emin) *(Smax - Smin) *(ECmin - ECmax) =
= (55,5-70)*(70-2)*(30-90) — (62-90)*(70-2)*(70-15) —
— (38-2)%(70-15)*(30-90) = £ (55,5:38:62,5)>0
£(0:0;00>0.

The NKMZ is in “space of sustainable develop-
ment” (Fig. 1), because the following conditions are
complied: S - parameters: 15<55,5 <70; E - parameters:
2< 38<70; Ec - parameters: 30<62,5< 90. Component
optimization for sustainable development of NKMZ —
“ecological factor” was conducted due to the implemen-
tation of the program of ecologically oriented control
and measures for lowering of the harmful environmental
effects.

Conclusions. This model "space of sustainable de-
velopment" helps to defines directions of strategic (sus-
tainable) development of enterprises. For authentication
of influence of ecological constituent on sustainable de-
velopment of industrial enterprises the design of three-
dimensional space of constancy of development is of-
fered. The economic component of sustainable (steady)
development (Ec) is suggested to determine the level of
economic position of industrial enterprise. A social
component (S) is characterized by the level of accor-
dance of enterprise to the modern requirements of cor-
porate social responsibility. An ecological component
(E) is determined by the degree of accordance of eco-
nomic activity to the ecological norms, to the standards
of safety and by the level of introduction and efficiency
of the ecological programs and ecological projects. Af-
ter implementation of additional measures for environ-
mental safety for sustainable development, vector mo-
tion to the perspective of competitiveness rise of the
NKMZ became the result of technique approbation. Ad-
vantage of the model is in its versatility and flexibility.
It enables to use it for enterprises under any conditions
of their development and state of environment. Perspec-
tives for further research are in the preparation of opti-
mal strategy model for sustainable development of the
enterprise.
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Jlarumesa Q. B. Ouinka piBHS €TaJI0r0 po3BHU-
TKY NPOMMCJIOBUX MiANPHEMCTB Y KpaiHu

VY crarTi JoCTiKEHO TPOoIec eKOJIoro-eKOHOMIY-
HOTO YIIPaBIiHHA "TIPOCTOPOM CTAIOTO PO3BHUTKY" Mi-
MPUEMCTB, BU3HAYCHO TTAPAMETPH, YIIPABIIHHS SIKHMU
JI03BOJISIE TiIBUIIUTH 3arajlbHy CTaTICTh MiAPHEMCTB.
VY mpencraBneHiii mojen Oynu BUOpaHi mapameTpu
OIIIHKH, SKi JO3BOJISIFOTH yCEOIYHO OMIHUTH e()EeKTHUB-
HICTh (YHKIIOHYBaHHS HiIIPHEMCTB B KOHKYPEHTHOMY
CEpEIOBHII | BU3HAYUTH HANPSMHU CTAJIOTO PO3BUTKY
nianpuemMctB. Jns ineHTHdikanii BILUBY €KOJIOTTYHOT
CKJIaJJ0BOI Ha CTANUI PO3BUTOK NMPOMHUCIOBUX IMiIIPH-
€MCTB TIPOIIOHYETBHCS MOJETIOBAHHS TPHUBHUMIPHOTO
MPOCTOPY CTAJOCTI PO3BHUTKY. 3alIPONIOHOBAHO EKOHO-
MIYHY CKJaJIOBY CTAJIOTO PO3BUTKY IiIIPUEMCTBA BH-
3HAYaTH PIBHEM E€KOHOMIYHOTO CTaHy IPOMHCIOBOTO
mignpuemctBa. CoriaibHa CKIIaZ0Ba CTaJIOTO PO3BUTKY
MIJIPUEMCTB XapaKTePU3Y€EThCS PIBHEM BiJIIOBITHOCTI
MIAPUEMCTBA CYJaCHUM BHMOTaM KOPIOPaTHBHOI CO-
ianpHOI BiAHoBinagbHOCTI. EKONIOriyHa CKiIagoBa cra-
JIOTO PO3BHUTKY HiANPUEMCTB BH3HAYAETHCS CTYIICHEM
BIJIMOBITHOCTI TOCIIOAAPCHKOI iISITBHOCTI €KOJIOTTYHUM
HOpMaM, cTaHaapTaM Oe3IeKH 1 piBHEM BIIPOBAKCHHS
Ta e()eKTHBHOCTI EKOJIOTIYHHUX MPOrpaM i eKOJIOTIIHUX
MIPOCKTIB.

Knrouosi cnosa: cranuii po3BUTOK, €KOJOT0-€KO-
HOMIYHE YIPaBJIiHHSA, MiJIPUEMCTBA, KOHKYPEHTHE ce-
peIoBHILIE, MOJIETIb "IPOCTOPY CTAJIOTO PO3BUTKY ', €KO-
HOMIYHI MapaMeTpH, COUiATbHI YNHHUKH, SKOJIOTTIHHI
KOMITOHEHT CTaJIOT'O PO3BHUTKY.

JlarbimeBa E. B. Ouinka piBHsI cTajioro po-
3BUTKY IPOMMCJIOBUX MiANPUEMCTB YKpaiHu

B crartbe ucciaenoBan nporecc 3K0I0ro-3KOHOMH-
YECKOT0 YMpaBIICHUA '"MPOCTPAHCTBOM YCTOMYHUBOTO
pa3BuTus" TPEANPUATHI, OIpelIeNeHbl MapaMeTpsl,
yIpaBieHHEe KOTOPBIMHU MO3BOJISIET MOBBICUTH OOLIYIO
YCTOMYMBOCTh Tpeanpustuii. B mpencraBienHoi mo-
nenyu ObUTH BBIOpaHBI MapaMeTpsl OLEHKH, KOTOpHIC

MO3BOJIAIOT BCECTOPOHHE OICHUTH 3()(HEKTHBHOCTH
(YHKIIMOHUPOBAHUS TIPSANIPUSITUNA B KOHKYPEHTHOM
cpelie ¥ OIIPEACTINTh HAIPaBIICHHUS YCTOHYMBOTO Pa3BH-
TUS npeAnpuaTHid. s naeHTH(UKAINN BIASHIS 9KO-
JIOTUYECKON COCTaBJISIOMIEH HA YCTOHYMBOE pa3BUTHE
MIPOMBILIUIEHHBIX MPEANPUATHH TpesiaraeTcss MOIeIu-
pOBaHHE TPEXMEPHOTO IPOCTPAHCTBA YCTOMYMBOCTH
pasButus. [IpennokeHo HSKOHOMUYECKYIO COCTaBIIS-
IOIIYI0 YCTOMYMBOTO Pa3BUTHUS MPEANPUATHN OIpese-
JIATh YPOBHEM 3KOHOMHYECKOTO COCTOSHHS MPOMBILI-
neHHoro mnpeanpuatus. ColuanbHas COCTaBISAIOMIAS
YCTOMYMBOTO Pa3BUTHS MPEATIPUSTUIN XapaKTEpU3yeTcs
YPOBHEM COOTBETCTBHS NPENNPUSATHS COBPEMEHHBIM
TpeOOBaHUSIM KOPIOPATHBHOW COIMAIbHON OTBET-
CTBEHHOCTH. DKOJIOTUYeCKasi COCTaBJISIOIIAsl YCTOHYH-
BOT'O Pa3BUTHUS NPEANPHUITUNA ONPENENSIETCs CTETEHBIO
COOTBETCTBHS XO3AWCTBEHHOM NEATEIBHOCTH IKOJIOIU-
YeCKUM HOpPMaM, CTaHAapTaM 0€30IIacCHOCTH U YPOBHEM
BHeIpeHUST U 3((GEKTHBHOCTH JKOJOTHYECKUX TIPO-
rpaMM H 3KOJIOTUYECKHX MPOEKTOB.

Krouesvle cnosa: ycToiunBoe pa3BUTHE, SKOJIOTO-
HSKOHOMUYECKOE YIpABJICHHE, NPENNpPUSITHS, KOHKY-
peHTHasi cpena, MOJAENb "MPOCTPAHCTBO YCTONYHMBOIO
pa3BUTUA", EKOHOMUYECKHE MapaMeTphl, COLMANbHbIE
(aKTOPEI, EKOJOTUYECKUA KOMIIOHEHT YCTOWYHBOTO
pas3BUTHSL.

Latysheva O. Estimation of level of sustainable
development of industrial enterprises of Ukraine

The process of ecologically — economic manage-
ment of "space of sustainable development" of enter-
prises are investigated in the article. Ecological of activ-
ity, economical component and social factors are ac-
cepted in models for the increase of total sustainabless
of enterprise. Control their factors makes it possible to
increase the sustainability of enterprises. The parame-
ters of estimation of sustainable development of enter-
prises were chosen in the presented model. This model
"space of sustainable development" helps to defines di-
rections of strategic development of enterprises. For au-
thentication of influence of ecological constituent on
sustainable development of industrial enterprises the de-
sign of three-dimensional space of constancy of devel-
opment is offered. The economic component of sustain-
able development is suggested to determine the level of
economic position of industrial enterprise. A social
component of sustainable development is characterized
by the level of accordance of enterprise to the modern
requirements of corporate social responsibility. An eco-
logical component of sustainable development is deter-
mined by the degree of accordance of economic activity
to the ecological norms, to the standards of safety and
by the level of introduction and efficiency of the ecolog-
ical programs and ecological projects.

Keywords: sustainable development, ecologically -
economic management, enterprises, model of of "space
of sustainable development", economic parameters, so-
cial factors, ecological component of sustainable devel-
opment.
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