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Purpose. Establishing the substantial relationship between production cost and natural environment of iron ore
extraction and processing from the perspective of cost management at an ore mining and processing enterprise.

Methodology. The results are obtained by applying general scientific and specialized research methods (compari-
son, generalization, typology, abstraction, correlation analysis, mathematical modelling in economics) as well as
systematic and logical approaches related to implementation of the theory of cost management.

Findings. With regard to industry characteristics of ore mining and processing enterprise activities in iron ore ex-
traction and processing, a complex of natural factors of influence on product cost based on technological process
stages has been developed. Within the complex, mining and geological conditions of field development, mineral re-
sources properties, and ecological factors are distinguished. Nature of the effect of natural factors on product cost
based on technological process stages is determined and a theoretical model as a three-level interaction system is
developed according to costing items and technological process stages. Formalized models of relation of the level of
current expenditures under costing items to certain natural factors are constructed using correlation analysis tech-
niques. Strength of relationship in the developed models is determined and the essence and importance of certain
natural factors in changing production cost of mining and concentrating production have been substantiated. Current
expenditures of an ore mining and processing enterprise were readjusted under influence of certain natural factors.
Based on practical check it was proved that natural factors are to be working objects in the process of cost manage-
ment at an ore mining and processing enterprise while extracting and processing iron ore.

Originality. Originality of the research lies in the definition of the characteristics and influence of natural environ-
ment on cost behaviour in the process chain of iron ore extraction, processing, concentration and agglomerating
taking into account the difference between actual levels of business environment performance evaluation and those
specified in the enterprise’s plans.

Practical value. Practical value of the obtained results lies in their update to the level of methodological materials
and applied tools which can be used by ore mining and processing enterprises for the effective cost management.

Keywords: production cost, natural environment, mining and concentrating production, technological process stages,
relationship, simulation analysis

Introduction. Production of iron ore raw material at
ore mining and processing enterprises is cost-intensive
due to a wide range of factors among which natural en-
vironment being specific for the industry draws particu-
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lar attention. Its negative impact results in increasing
expenses at every technological process stage of mining
and concentrating production. This particularly regards
iron ore extraction where the negative effect of mining
and geological conditions of field development is the
most significant. Following considerable increase in
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production cost for iron ore products, ore mining and
processing enterprises (OMPE) often neglect recogniz-
ing the natural environment as that which is to be a
working object in the process of cost management [1, 2].
This range of problems is of strategic importance since
ore mining and processing enterprises of Ukraine are
powerful integral parts of its export potential.

Analysis of the recent research and publications. The
process of paradigm development regarding costing
and cost management has been longstanding. Howev-
er, cost behaviour in mining and concentrating pro-
duction continues attracting attention of even a greater
number of analysts and experts. Various aspects of
OMPE cost behaviour have been studied in works by
contemporary scientists, in particular, by Ye. V. Afa-
nasiev, I.A. Belkina, O.H. Vagonova, M. I.Ishchen-
ko, O.M.Kondratiuk, Ye.V.Kochura, M.M. Kurylo,
I.1. Maksymova, S.V.Maksymov, N.M. Maliuha,
I.V.Mamchuk, A. A. Mutieva, V. Ya. Nusinov, O. V. Plot-
nikov, A. M. Turylo, 1.V.Khimko, M.S. Chetveryk and
others. They have considered issues regarding deficien-
cy detection in strategic cost management of a mining
enterprise [3], planning, forecasting and modelling of
current expenditures of an iron ore mining and pro-
cessing enterprise [4], cost production formation for
iron-ore concentrate dressing [5], role of iron ore pro-
duction cost in developing economic strategies and in-
vestment projects for mining plants [6, 7], develop-
ment of co-ordinate method of calculating mining
costs [8].

However, a large number of research studies have
hardly considered or partially considered the influence
of the natural environment on the level of production
cost of iron ore extraction and processing at ore mining
and processing enterprises.

Unsolved aspects of the problem. Current research in
cost management by ore mining and processing enter-
prises is primarily based on studying the differentiated
subsystem which involves scientific and technical, fi-
nancial, organisational, social and economic as well as
legal factors [3—8]. This is a major drawback since ne-
glecting the stationary subsystem, which includes such
factors as mining and geological conditions, physical
and mechanical and chemical properties of mineral re-
sources and ecological factors, results in decreasing ef-
ficiency of cost management by OMPE due to failure to
take into account particular operational conditions in
the process and, therefore, is one of the causes of in-
creasing production cost at every stage of mining and
concentrating production. Thus, failure to maintain
consistency in strategies for cost management because
of lack of estimating the influence of natural environ-
ment on current expenditures relating to extracting and
processing iron ore is the scientific problem which re-
quires urgent solution.

Objectives of the article. The work aims at the fol-
lowing:

- to determine the nature of the natural environment
influence on expenditure levels of iron ore extraction
and processing at OMPE according to relevant stages of
mining and concentrating production;
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- to define the level of cost production dependence
on partial natural environment behaviour at every stage
using correlation analysis;

- to substantiate recognition of natural factors as be-
longing to working objects at every stage of mining and
concentrating production.

Presentation of the main research. Iron ore extrac-
tion and processing is a technologically complicated,
multi-stage and expensive process. Moreover, consider-
ing the fact that Kryvorizkyi Iron Ore Basin (Kryvbas)
has been worked for over 130 years, the number of topi-
cal issues which require urgent solution is constantly in-
creasing. It is obvious that their solution is possible pro-
vided available financial resources. However, owners of
Kryvbas ore mining and processing enterprises are re-
luctant to invest their funds into social and economic
and technological development, which they explain by a
number of unfavourable external factors which con-
stantly accompany political and economic spheres of
the country. They mostly prefer to decrease production
expenditures on account of such “popular measures” as
staff rightsizing, saving regarding certain complex ex-
penditures, etc. That is why formation of the cost man-
agement system which would provide expenditure opti-
misation at every stage of the technological chain of iron
ore raw material production and consider the influence
of both differentiated and stationary factor subsystems is
to be a primary task for OMPE of the iron ore basin un-
der study.

Since the 21% century the development of Kryvbas
mining and processing enterprises have been character-
ised by increasing intensity of field development; there-
fore, the influence of the natural environment on their
cost production formation is increasing to a greater ex-
tent and is complicating the cost management process
[2].

Under such conditions estimation of natural envi-
ronment effect is to be the major stage while developing
cost management strategy; natural factors are to become
direct working objects.

In our opinion, specifics of the cost management
system at mining and processing enterprises lies in exis-
tence of steady essential relations between production
cost and natural environment of iron ore extraction and
processing which reveal themselves differently at certain
stages of iron ore production (Table 1).

Methods for determining natural environment influ-
ence on production cost at certain stages and on finan-
cial results of OMPE’s operations have been considered
by us earlier [1].

To estimate relations between production cost and
natural environment of iron ore extraction and process-
ing at certain technological process stages, a theoretical
research model was developed which presents a three-
level interaction system; at the first level the relationship
between the natural environment and expenditures ac-
cording to set tasks will be determined; level two defines
the relationship between expenditures according to set
tasks and costing items while level three — between indi-
vidual costing items and production cost of a techno-
logical process stage.
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Table 1

Occurrence of natural environment at certain stages of
iron ore mining and concentrating production of [1]

Production process Natural environment groups
stage at OMPE group

1. Iron ore Mining and geological conditions of

extraction field development, mineral resources

properties and ecological factors

2. Iron ore Mineral resources properties and

breaking ecological factors

3. Iron ore Mineral resources properties and

concentration ecological factors

4. Iron ore Chemical properties of mineral

agglomeration resources and ecological factors

Table 2 shows essential relations between production
cost and natural factors which occur in mining and con-
centrating production [1], as well as symbol legends of
properties for the following development of formalised
models.

Table 2 presents the natural factors influencing cur-
rent expenditures at certain stages which were selected
according to reconciliation of their potential mining
with services of the engineering director and economic
department of “Pivdennyi Ore Dressing Integrated
Plant” PubJSC as well as with Professor A. I. Katalents,
Doctor of Geological and Mineralogical Sciences, and
according to the following rules of correlation analysis:
evaluation of factors based on paired correlation coeffi-
cient eliminating one of the interrelated factors; elimi-
nation of factors which are related to production cost
(level 2 factors); evaluation of factor significance ac-
cording to Student criterion [9].

Considering the fact that it is difficult to apply tech-
niques of deterministic analysis for most factors while
determining relation, it is proposed to use correlation
analysis techniques.

Thus, regarding the methods of the analysis of defin-
ing the natural environment influence on production
cost at certain stages [1] and taking into account the in-
formation in Table 2, the following will be the basic
models in further research

y:f(-xla sy xn);
Z:f(yla s ym)a
=121, %)

With the help of the correlation analysis and “Stat-
graphicsplus 5.1” software, formalised models of rela-
tion of production cost and natural environment of iron
ore extraction and processing were obtained, which
were developed based on the costing items at “Pivdennyi
Ore Dressing Integrated Plant” PubJSC over the period
of 2000—2015.

While developing the models, exogenous factors
were checked regarding preciseness, uniformity and rel-
evance of information to the normal probability law.
Based on evaluation of every factor by standard devia-
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tion value and variation coefficient, non-typical values
were eliminated from the primary statistical array.

Determination of types of stochastic analysis model
is done according to the results of evaluating diagrams
which show the correlation field regarding the disper-
sion of factor values in relation to production cost val-
ues. It has been established that the theoretical regres-
sion line can be a straight line which indicates the linear
nature of relations between the characteristics under
analysis. At the same time, correspondence of the se-
lected model type to the actual data was checked based
on the comparative evaluation of different models ac-
cording to Fisher’s ratio, test factors of average error of
approximation and value of multiple determination co-
efficients.

The models for levels 1 and 2 of the factor analysis
substantiated under these conditions are presented as
regression equations and their modifications in Table 3.

The data in Table 3 show that the samples of natural
factors, which are included in the research of the sta-
tionary subsystem of “Pivdennyi Ore Dressing Integrat-
ed Plant” PubJSC, consist of 20 factors taken from dif-
ferent groups. The analysis results show that natural en-
vironment and expenditures according to set tasks as
well as expenditures according to set tasks and costing
items are closely related. This is proved by obtained val-
ues of coefficients of multiple correlations within Level 2
of the analysis.

The models obtained for Level 2 of the factor analy-
sis are presented as regression equations and their mod-
ifications in Table 4.

The data of Table 4 are integrated and show the re-
sults of the factor analysis of Level 3 which were ob-
tained using the results of the first two stages and give
evidence of essential influence of the natural environ-
ment on both certain costing items and expenditures ac-
cording to a certain technological process stage and full
production cost of corresponding iron ore products.
The evaluation of correlation relationship showed that
its value exceed 96 % at every stage of mining and con-
centrating production, which proves rather close rela-
tionship between the factors which represent the natural
environment influence on the production cost of iron
ore extraction and processing.

The natural environment influence is the highest at
the first and last stages, which are extraction of iron ore
and its agglomeration.

The estimation of the quality of the obtained models
according to the coefficient of multiple determination
showed that the change of the production cost by over
92 % at every technological process stage is explained by
the influence of the natural factors which were included
in these models. Thus, all the models contain only the
most essential factors influencing the production cost of
the process.

Substantiation of relation factor validity in the ob-
tained models and appropriateness of their practical ap-
plication allowed evaluating the natural environment
influence on the production cost at every stage of mining
and concentrating production with sufficient probability.
The results of the evaluation are summarized in Table 5.
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Table 2

Relationship between iron ore production cost and natural environment and symbol legends of properties

Results Level 3 factors Level 2 factors Level 1 factors
Production o Costing items z Expenditures according to set . Partial natural factors X
cost at a stage tasks
1. Production | ¢} | 1.1. Accessory material | z; | 1.1.1. Expenses on drilling bits ¥, | Abrasiveness X
cost of 1.1.2. Explosive consumption y, | Strength of rocks (accordingto | x,
‘;*XU actfl‘ng M. M. Protodiakonov)
tnofiron ore 1.2. Electrical power 2z | 1.2.1. Power consumption for y; | Breakability X3
and engineering targets crushing of oversize Hardness of rocks X
Porosity Xy
Density X5
1.2.2. Power consumption for v, | Poisson’s ratio X
thrusting of oversize Young’s modulus x;
1.3. Interplant move- ) — — | Depth of ore body formation Xg
ment Ofl raw csltOCkéi - — | Unit specific gravity of iron ore Xy
materials and products Unit specific gravity of draw rock | x,
1.4. Indirect wages % - — | Content of harmful impurities X1
and toxic agents in ore
— — | Gas wastes X1
- — | Dust formation capacity Xp3
1.5. Reclamation of Zs - — | Release ratio X4
mining and develop-
ment
1.6. Others Z | 1.6.1. Expenses on water pumping | ys | Field water—cut X5
1.6.2. Impost for land use ¥s | Volume of overburden removal Xi6
2. Production | ¢} | 2.1. Electrical power Z — — | Breakability X3
cost of and engineering targets Hardness of rocks X
breaking 1 tn -
. Porosity Xy
of iron ore
Density X5
Magnetic and electromagnetic Xp7
properties
2.2. Indirect wages 28 — — | Content of harmful impurities X
and toxic agents in ore
— — | Gas wastes Xp
- — | Dust formation capacity X3
3. Production | ¢ | 3.1. Electrical power ) - — | Magnetic and electromagnetic X7
cost of 1 tn of and engineering targets properties
congentrated - — | Hardness of rocks X,
product — — | Breakability X3
- — | Porosity Xy
- — | Density X5
3.2. Indirect wages 210 — — | Content of harmful impurities Xy
and toxic agents in ore
— — | Gas wastes Xp
- — | Dust formation capacity Xp3
4. Production | ¢} | 4.1. Material expenses n - — | Concentrated product moisture | x;g
cost of I tn of Iron content of concentrated X1
agglomerate product
Content of harmful substances X0
4.2. Indirect wages 2 — — | Content of harmful impurities Xy
and toxic agents in ore
— — | Gas wastes Xp
- — | Dust formation capacity Xp3
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Table 5

Integration of data on the natural environment influence on production cost at certain stages of mining
and concentrating production

Environmental factors Mt | Leeend | e | costof Ltnof on ore. %
Iron ore extraction (producte — crude ore)
Abrasiveness mg X increase +12.31
Strength of rocks (according to M.M. Protodiakonov) MPa X increase +14.00
Breakability cm’ X increase +0.96
Porosity % X4 increase -1.42
Density g/cm’ X5 increase +1.69
Poisson’s ratio H X increase +13.1
Young’s modulus Eg*10~°kg/cm? X increase +0.68
Depth of ore body formation m Xg increase +1.95
Unit specific gravity of iron ore tn/m? Xg decrease +3.89
Unit specific gravity of draw rock tn/m? X0 decrease +7.46
Content of harmful impurities and toxic agents in ore % Xy increase +1.03
Gas wastes tn Xpp increase +1.35
Dust formation capacity g/cm’ Xp3 increase +1.87
Release ratio m?/t X4 increase -3.14
Field water-cut m? X5 increase +37.49
Volume of overburden removal m? X6 increase +6.83
Total influence of factors +100.05
Iron ore breaking (product — crushed ore)
Strength of rocks (according to M. M. Protodiakonov) MPa X increase +0.11
Breakability cm’ X3 increase +0.25
Porosity % Xy increase —-0.36
Density g/cm’ Xs increase +0.03
Content of harmful impurities and toxic agents in ore % Xy increase +0.02
Gas wastes tn Xp increase +0.06
Dust formation capacity g/cm’ X3 increase +0.03
Magnetic and electromagnetic properties % X7 increase -3.24
Total influence of factors -3.16
Iron ore concentration (concentrated product)
Content of harmful impurities and toxic agents in ore % Xy increase +0.08
Gas wastes tn Xp increase +0.11
Dust formation capacity g/cm’ Xp3 increase +0.06
Magnetic and electromagnetic properties % X7 increase -10.11
Total influence of factors -9.86
Iron ore agglomeration (product — agglomerate)

Content of harmful impurities and toxic agents in ore % Xy increase +5.45
Gas wastes tn Xp increase +10.6
Dust formation capacity g/cm’ Xp3 increase +5.62
Concentrated product moisture % X1g increase +4.10
Iron content of concentrated product % X19 increase -38.42
Content of harmful substances % X increase +3.16
Total influence of factors -9.49
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According to the information in Table 5, the influ-
ence of the natural factors which occur at different tech-
nological process stages of iron ore extraction and pro-
cessing at “Pivdennyi Ore Dressing Integrated Plant”
PubJSC can be described in the following way:

1) the stage of iron ore extraction:

- the influence on production cost of crude ore of
almost every factor included into sampling, which
makes 16 factors taken from different groups, is nega-
tive except for the influence of release and porosity fac-
tors;

- within the study period, the growth of production
cost of 1 tn of extracted ore due to the defined factor
sampling made 100.05 %;

2) the stage of iron ore breaking:

- the natural environment sampling which was in-
volved in stationary subsystem research at this stage in-
cluded 8 factors;

- the effect of six factors, which were studied in the
sampling, is negative; as for the porosity and magnetic
and electromagnetic properties, their influence on pro-
duction cost of ore breaking is positive;

- in general, the influence of the model factors at the
breaking stage resulted in decreasing production cost by
3.16 %;

3) the stage of iron ore concentration:

- the sampling of the natural environment involved
in stationary subsystem research at the given stage in-
cluded 4 factors;

- the effect of three factors of the general sampling is
negative while the influence of the magnetic and elec-
tromagnetic properties factor on the production cost of
concentrated product was positive;

- generally, the influence of the model factors led to
decreasing production cost of the concentrated product
by 9.86 %, which occurred due to one factor only whose
part makes % of the total sample at the concentration
stage;

4) the stage of agglomeration:

- the sampling of the natural environment involved
in stationary subsystem research at this stage included 6
factors;

- the influence of most factors studied in the given
sampling on the production cost of iron ore agglomera-
tion is negative;

- at the same time increasing iron content of concen-
trated product contributed to decreasing production
cost of the agglomerate whose size exceeded negative ef-
fect of other factors;

- taking into account positive and negative influence
of endogenous factors of the model at the given stage of
mining and concentrating production, the general de-
crease in agglomerate production cost made 9.49 %.

The results of the evaluation of natural environment
influence on production cost of iron ore extraction and
processing according to certain technological process
stages of mining and concentrating production make it
possible to adjust expenses under influence of a certain
natural factor with non-variable value of others. (Table 6
was developed for “Pivdennyi Ore Dressing Integrated
Plant” PubJSC).
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The information of Table 6 shows that most natural
factors which affect formation of current expenditures
have compensating or synergetic influence. That is why
under independent effect elimination of negative influ-
ence of one or another natural factor will result in de-
creasing expenditures of certain type (costing items) at
the respective stage of mining and concentrating pro-
duction. In most cases this effect can be achieved due to
additional capital investment to bring partial factor in-
fluence under control.

Conclusion. Summarizing the conducted research
on simulating the relationship between production cost
and natural environment of iron ore extraction and pro-
cessing, it is necessary to consider the following:

- production cost and natural environment of iron
ore extraction and processing are closely related. The
relationship can be both direct and inverse depending
on the effect of the factor under consideration;

- the influence of most natural factors on produc-
tion cost of iron ore extraction and processing is nega-
tive, which contributes to increasing current expendi-
tures;

- the largest influence of the natural environment is
observed at the first and last stages of mining and con-
centrating production (extraction and agglomeration),
which results in uncontrolled rise of iron ore production
cost;

- the negative influence of natural factors at the
extraction stage is conditioned mostly by the effect of
mining and geological conditions of development of
deposits of useful minerals while at the agglomeration
stage — by the effect of ecological factors, mineral re-
sources properties and concentrated product mois-
ture.

Thus, the obtained research results show that to
achieve tactical and strategic targets of OMPE it is
necessary to develop a cost management system which
will consider natural environment influence in the
process of iron ore production cost formation at every
technological process stage. Thus, the natural factors
are to become working objects in the process of cost
management at an ore mining and processing enter-
prise.
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Meta. BctaHOBJIEHHS CYTTEBMX 3B SI3KiB i XapakTe-
Py B3aEMOii MixX cOOiBapTICTIO Ta MPUPOTHUMU YMO-
BaMU J10O0YBaHHS i mepepoOKu 3a1i3HUX Py Y KOHTEK-
CTi YNpaBJIiHHS BUTpaTaMU TipHUYO-30arayyBajibHOTO
KOMOiHAaTy.
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Mertoauka. Pe3ynbraty oTpuMaHi IUISIXOM 3aCTO-
CYBaHHSI 3arajJlbHOHAyKOBHUX i CHeElLliaJIbHUX METOMiB
JOCTiIKEeHHS (TTOPiBHSIHHS, y3araJlbHEeHHSI, TUTIOJIOTII,
abcTpakilii, KopeJsiliiHOro aHasily, eKOHOMiKo-Ma-
TEeMATUYHOTO MOJETIOBAHHS), a TAKOX CUCTEMHOIO I
JIOTIYHOTO TiAXO/iB, OB’ SI3aHUX i3 peaiizalli€to Teopil
VIIpaBJIiHHS BUTPAaTaMMU.

Pe3ynbTaT. 3 ypaxyBaHHSIM TaIy3eBUX OCOOIMBOC-
Tel MisJIbHOCTI TipHUY0-30arauyBajibHOr0 KOMOiHATY 3
n0OyBaHHA # MepepoOKU 3ali3HUX pylL cPOPMOBAHO
KOMIIJIEKC MPUPOIHUX (DaKTOPiB BIJIUBY Ha cobiBap-
TiCTb TIPOAYKIII 3a TEXHOJOTIYHUMM TIepediaMu.
V ckiani 1aHOro KOMIUIEKCY BUOKPEMJIEHO TipHUYO-
T€O0JIOTiYHI YMOBU PO3POOKM POMOBMII, BIACTUBOCTI
KOPUCHUX KOTIAJIMH, €KOJIOTiuHi (hakTopu. BusHaueHo
XapakTep BIUIMBY MPUPOIHUX (akTOpiB Ha cobiBap-
TiCTb MPOAYKIIil 32 TEXHOJOTIYHUMU MepemiiaMu W
po3pobiieHa TeOpeTUYHA MOMEJb Y BUJISIAI TPUPiBHE-
BOI CHCTEMHU B3a€EMO3B’S13KiB, MOOYIOBAHO1 32 KAJIbKY-
JISSIIMHIMUA CTATTSIMU BUATPAT i TEXHOJOTIYHUMU TIepe-
ninaMu. 13 BUKOpUCTaHHSM NPUOMIB KOPEJISILIIHOTO
aHaJjizy moodynoBaHi (popmasizoBaHi MO 3aJIEXKHOC-
Ti piBHSI IOTOYHMX BUTPAT 32 KaJbKYJSLIAHUMU CTaT-
TSIMMU Bif [ii OKpeMuX mpupoaHux pakropiB. BusHaue-
Ha TiCHOTa 3B’SI3KiB y pO3p0O0JEeHNX MOAESX i JOBeIe-
HO iX CYTTEBICTb Ta POJIb OKPEMUX MPUPOTHUX (PaKTO-
piB y 3MiHi cO0iBapTOCTi MPOAYKIIii FipHUYO-30aravy-
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BaJIbHOTO BUPOOHUITBA. IlpoBemeHe KOpHUTYBaHHS
MOTOYHUX BUTPAT ripHUUO-30arauyyBaJibHOro KOMOiHa-
Ty B YMOBaX BIUIMBY OKPEMUX IPUPOTHUX (DAKTOPIB.
Ha ocHoBI npakTU4YHOI IepeBipKU JOBEACHO, 1110 MPpU-
pOmHi (haKTOopU MalOTh OYTH 00’ €KTaMU BIJIUBY Y MPO-
1ieci yrpaBJiiHHS BUTpaTaMU Ha TripHUY0-30aradyyBajib-
HOMY KOMOiHaTi 3 10OyBaHHS i MepepoOKU 3aTi3HUX
pyAa.

HaykoBa HoBu3sHa. [Tosisirae y BUBHaU€HHi XapakTe-
py ¥ CUJIW BIUITMBY NPUPOIHUX (hAKTOPiB HA 3MiHY BU-
TpaT y TEXHOJOTIYHOMY JIAHITIOXKKY HOOYBaHHS 3aJli3-
HUX PYI, X NOApiOHEHHs, 30arayyBaHHs Ta arjiomepa-
il y 3B’4I3KY 3 pO30iXKHICTIO (PAKTUYHUX PiBHIB ITOKAa3-
HUKIB OLIIHKWA YMOB [IiSUIbHOCTI 3 IPUMHSITUMU Y IPO-
eKTi (TUTaHax) MigIpUEMCTBA.

IlpakTnyna 3HaumMicTb. [lpakThyHe 3HAYEHHS
OTPUMMAaHUX PE3YNbTaTiB IOJIIrae y iX HOBEAEHHI IO
PiBHSI METOOMYHMX Yy3arajJbHeHb i MPUKIATHOIO iH-
CTPYMEHTApilo, 1110 MOXYTh OYTU BUKOPUCTAHi FipHU-
4yo-30arauyyBaJlbHUMU KOMOiHATaMU 17151 €(DEKTUBHOTO
YIIpaBJIiHHS BUTpaTaMU.

Kmouosi cioBa: cobisapmicms, npupodui gpaxmopu,
2ipHUY0-30a2auyeanvie GUPOOHUUMBO, Nepedilu, 83ac-
MO36’513KU, MOOeA8AHHS

Henb. YcTaHOBIEHNE CYIIECTBEHHBIX CBS3EH U Xa-
paKTepa B3aMMOJEUCTBUS MEXIY Ce0ECTOMMOCTBIO U
MPUPOTHBIMU YCIOBUSIMU TOOBIUM U TIEPEPAOOTKHM Ke-
JIE€3HBIX Pyl B KOHTEKCTE YIpaBJICHUS 3aTpaTaMu rop-
HO-000raTUTEILHOTO0 KOMOMHATA.

MeTtoauka. Pe3yabTaThl Mogy4eHbl TyTEM UCMOJIb-
30BaHMSI OOLLIEHAYUYHBIX U CIeUMaIbHbIX METOAOB UC-
cleqoBaHusl (CpaBHEHMSI, OOOOLIEHUSI, TUIOJOTUU,
abCTpaklMM, KOPPEeISLIMOHHOIO aHajln3a, S9KOHOMMU-
KO-MaTeMaTU4YeCKOro MOJEIUPOBaHUs), a TaKxkKe CU-
CTEMHOTI0 U JIOTUYECKOTO MMOAX0A0B, CBSI3aHHBIX C pea-
JIM3alMEN TEOPUU YIIpaBJIeHUs 3aTpaTaMu.

Pe3yabraThl. C yIeTOM OTpaceBbIX OCOOCHHOCTEM
NIEeSITeIbHOCTH TOPHO-000TaTUTEILHOTO KOMOWHATa
1o J00BIYe U MepepadoTKe KeJIe3HBIX Py CPOPMUPO-
BaH KOMILIEKC MPUPOIHBIX (haKTOPOB BAUSHUS Ha Ce-
0ECTOMMOCTb MPOIYKIIMHU 10 TEXHOJOTMYECKUM Iepe-
JieJlaM TOPHO-000raTUTEILHOTO MPOU3BOACTBa. B co-
CcTaBe JAHHOTO KOMILJIEKCA BbIAEJeHbl TOPHO-Ie0J10-
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TUMYCCKHE YCIOBUS pPa3pabOTKM MECTOPOXKICHUIA,
CBOIICTBAa IIOJIE3HBIX MCKOIIAeMBbIX, 3KOJOTHMYECKUE
daxTopnl. OtipenesieH XapakTep BIUSHUS ITPUPOTHBIX
dakTopoB Ha ceOECTOMMOCTh MPOAYKIIMU MO TEXHO-
JIOTUYECKMM TMepenesiaM U pa3paboTaHa TeopeThye-
cKasl MOJieJib B BUIIE TPEXYPOBHEBOI CHUCTEMbI B3au-
MOCBsI3€i1, TOCTPOSHHOM MO KaJbKyJISIMOHHBIM CTa-
TBSIM 3aTpaT M TeXHOJOrm4yecKuM mepeneiam. C uc-
MTOJIB30BaHUEM ITPUEMOB KOPPEISILIMOHHOIO aHaInu3a
IOCTPOCHHI (DOpMaIN30BaHHBIE MOIEIHN 3aBUCUMO-
CTH YPOBHS TEKYIIUX 3aTpaT MO KaJbKYyJISIIMOHHBIM
CTaThsIM 3aTpaT OT AeHCTBUS OTIHCIBHBIX IPUPOTHBIX
dakropoB. OmpenesneHa TeCHOTa CBSI3¢i B pa3pado-
TaHHBIX MOJCJISIX M JOBeIeHA WX CYIIeCTBEHHOCTh U
POJIb OTHCIBHBIX IPUPOIHBIX (DAKTOPOB B U3MEHEHUU
ce0eCTOMMOCTH MPOAYKIIMM TOPHO-000TaTUTEIHBHOTO
npousBonacTBa. [IpoBeaeHa KOPPEKTUPOBKA TEKYIIIUX
3aTpaT rOpHO-000TaTUTEbHOr0 KOMOUHATA B YCJIO-
BUSIX BJMSIHUSI OTAEIbHBIX TPUPOAHBIX (hakTopoB. Ha
OCHOBE MTPAKTUUECKOI MPOBEPKHU JOKA3aHO, YTO TTPH-
pomHbIe (GaKTOPHI TOJIKHBI OBITh 00BEKTAMM BIIUSTHHST
B TIpoliecce YIpaBJeHUs 3aTpaTaMy Ha TOPHO-00o0ra-
TUTEJbHOM KOMOMHaTe Mo Jo0bliue U mnepepadboTkKe
JKEJIe3HBIX PYI.

Hayynaa HoBu3Ha. CoCTOWT B OIIpeNeICHUU Xa-
pakTepa W CUJIBI BIMSIHUSI IPUPOMHBIX (haKTOPOB Ha
U3MEHEHUE 3aTPaT B TEXHOJOTMYECCKOM IIEIOYKe H0-
OBIYU KEJIE3HBIX Py, UX IpOoOJeHUsI, 00oTallleHUsT 1
arJioMepaluuy B CBSI3M C HeCOBIameHUeM aKkThie-
CKUX YPOBHEW IOKaszaresjeil OLEHKU YCIOBUM Jies-
TEJbHOCTU C MPUHSTBIMU B MpoeKTe (T1aHax) Mpe-
TIPUSITUSI.

IIpakTHyHA 3HAYMMOCTB. [IpakTyecKoe 3HAUCHME
ITOJTYYEHHBIX Pe3yIbTaTOB COCTONT B MX TOBEACHUH IO
YPOBHSI METOOWYECKUX OOOOIICHUI U TPHUKIATHOTO
WHCTPYMEHTApPUsI, KOTOPhIE MOTYT OBITh MCITOJIb30Ba-
Hbl TOPHO-000TaTUTEIbHBIMU KOMOMHATaMu 1151 3(¢-
(beKTUBHOTO yIIpaBJICHUS 3aTPpaTaMM.

KimoueBble ciioBa: cebecmoumocms, npupooHsie pax-
mopul, 20pHO-0002amumenvHoe NPoOU3800cmeo, nepede-
Abl, 83AUMOCBS3U, MOOCAUPOBAHUE
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