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complete complex specific system: a significant inertia of a management object;
multi-level management structure; irregularity of a management system of an oil
and gas company; a need to decompose the system along the weakest lines of
communication "vertically" and "horizontally" and build economic and
mathematical models of smaller dimensions for each selected element.

Determining an algorithm that connects economic and mathematical models
of the technological, tactical and strategic management levels of an oil and gas
company is a very difficult task.

Economic and mathematical modeling of the technological level of an oil and
gas company should contribute to management of functioning of main technological
objects of the oil and gas production: to ensure optimal modes of operation under
the selected optimality criteria; must take into account the parallel-sequential flow
of operations and is the most studied level of an economic and mathematical
management of an oil and gas company.

Economic and mathematical modeling of the tactical level of management of
an oil and gas company as optimality criteria involves maximizing profit and
minimizing integral costs; and can be formalized in the form of economic and
mathematical models of the following interconnected blocks: geological and
industrial, production, transport and economic.

Economic and mathematical modeling of the strategic level of an oil and gas
company should reflect the strategic goal of the development of a company and the
industry. The basis for building an economic and mathematical model of an oil and
gas production company is the choice of optimality criterion, which characterizes
the entire activity of the company for a certain period of time, in particular, the
criterion of maximum profit. However, for making cost-effective decisions in the
management of complex systems (an oil and gas production company) in the
conditions of a sharp change in market prices, this criterion is impractical. Since
economic efficiency does not necessarily mean high profitability, that is, in the
conditions of constant changes in the world economy, the most stable position in a
long term is the system characterized by maximum efficiency, and not profitability,
which also depends on random factors (constant price fluctuations on the energy
carrier is the norm of the modern world economy). Objectively, it turned out that
the most developed issues of economic and mathematical modeling of the strategic
level of management are for processing industries, not extractive ones. Therefore,
when building economic and mathematical models of a strategic planning level of
an oil and gas production company, researchers face difficulties caused by the
specifics of the industry, in particular: product stocks for a given field are always
limited; a production cost of 1 ton of conventional hydrocarbon fuel from one field
increases significantly during its life cycle; it is difficult to determine the degree of
detailing of the models.
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The use of economic and mathematical modeling in managerial processes on
the part of the information system of an oil and gas production company faces
sociological, political and other limitations, which an experienced manager should
take into account when making a final decision.

The main task of the oil and gas production complex is to ensure production
and a growing renewal of hydrocarbon reserves. The problem of improving quality
of a balance of explored reserves should be solved by an oil and gas company by
opening new fields, features of which largely determine the specifics of planning,
organization of a process and a material and technical base of work, determination
of the industrial value of explored reserves, etc. The economic indicators of
effectiveness of work on development of discovered reserves should include the
amount of capital investments, operating costs, cost of production, profit,
profitability, payback period, etc. To determine the total profit of an oil and gas
company from the development of reserves, the system of criteria and economic
indicators of a subsoil is used. Which is used at all stages of prospecting and
development of reserves for:

- substantiating economic feasibility of carrying out work on the search and
exploration of oil and gas deposits;

- establishment of a valuation of recoverable hydrocarbon reserves;

- ranking of individual prospective plots into groups according to economic
criteria and a sequence of their development;

- forecasting of oil and gas prices, taking into account the level of forecasted
cumulative specific costs for preparation and development of reserves and expected
profit.

AN

Making managerial decisions regarding investment projects of an oil and gas
company requires determining the value of underground reserves (resources) and is
characterized by a set of indicators that generally reflect the comparison of
expected (obtained) results with necessary costs for participants in a geological
exploration process.

In the article, the concept of economic and mathematical modeling of an oil
and gas company as a complete complex specific system was further developed.
The main factors and limitations are taken into account, the specifics of economic-
mathematical modeling of oil and gas company management at the technological,
tactical and strategic levels are investigated.

Keywords: economic and mathematical modeling, project management,
oil&gas exploration and production, Economic Cybernetics.
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EKOHOMIKO-MATEMATHUYHE MOJIEJTFOBAHHS
HA®TOI'A30BUJIOBYBHOI KOMIIAHII IK IJIICHOT
KOMILUIEKCHOI CHEIIU®IYHOI CACTEMHU

AHoTamiss. Y  mporeci  €KOHOMIKO-MaTEMAaTHYHOTO  MOJCITIOBAHHS
Ha(TOra30BOTO MIAMPUEMCTBA K IIUIICHOI KOMITIEKCHOI CHEenudidHOl CHUCTeMHU
JOCTIKYBAIMCS Ta BpaxOBYBalIHCs Taki ()aKTOpU: 3HAYHA IHEPTHICTh OO0 €KTa
yIpaBIiHHS; OaratopiBHEBa CTPYKTypa YNPaBIiHHS, HEBIIArOMKEHICTh CUCTEMU
yIpaBJiiHHs Ha(TOra30BOK KOMIIaHi€I0; HEOOXIHICTh ACKOMIIO3UIlL CUCTEMHU IO
HalcnaOlMX JIHIAX 3B'S3KYy «IO BEPTHKAI» 1 «TOPU3OHTaIl» 1 NOOYyAOBH
€KOHOMIKO-MaTEMaTUYHUX MOJEJIEH MEHIIOi PO3MIPHOCTI JJIsi KOKHOTO OOpaHOro
eJIeMEHTa.

Busnauenuss anropurmy, 0o 3B’Si3y€ EKOHOMIKO-MaTeMaTH4yHI MOJel
TEXHOJIOTIYHOTO, TAKTUYHOTO Ta CTPATET1YHOrO PIBHIB yIpaBiiHHS Ha(TOra30BOIO
KOMIIaHI€10, € Ty’Ke CKJIATHUM 3aBJIaHHSIM.

Exonomiko-maTeMaTuyHe MOJEJIFOBAHHS TEXHOJIOTIYHOTO piBHA
Ha(TOra30BOTr0 MIAMPUEMCTBA Ma€ CHOPHUITH YIOPABIIHHIO (YHKIIOHYBaHHIM
OCHOBHHMX  TEXHOJOTIYHUX  00’€kTiB  HadTorazoBumoOyTKy:  3a0e3MeuuTH
ONTUMAbHI PEXKUMH POOOTH 3a OOpaHMMHU KPHUTEPISIMU ONTHMAIBHOCTI; Mae
BpPaxOBYBATH MapaielbHO-TIOCIIOBHUIN TIepeOir onepariiii 1 € HalO1IbIII BUBUCHUM
piBHEM €KOHOMIKO-MAaTeMAaTHYHOTO yIPABIIiHHS HAPTOTa30BOI0 KOMIIAHIETO.
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ExoHOMIKO-MaTeMaTHyHE MOJEIIOBAHHS TAaKTHYHOIO PIBHSA YIHpPaBIIHHSA
HapTOra30BUM TMIANPUEMCTBOM K KpUTEpill ONTUMANbHOCTI mependayae
MaKCHMI3allil0 MpUOYTKY Ta MIHIMI3AI[lI0 1HTErpajJbHUX BUTPAT; 1 MOXYTh OyTH
dbopmanizoBaHi y BUIVISAI EKOHOMIKO-MaTreMaTUYHUX MOJENIe HaCTyHmHUX
B3a€MOTIOB’I3aHUX OJIOKIB: T'€0JOTO-MIPOMHUCIOBOTO, BUPOOHUYOTO, TPAHCIIOPTHO-
€KOHOMIYHOTO.

ExoHoMiKO-MaTeMaTuyHe MOJENIOBAHHS CTPATEriYHOrO PiBHS HAPTOra3oBOi
KOMMaHii Mae BigoOpakaTh CTpaTeriyHy MeETy pO3BUTKY KOMIaHii Ta ramysi.
OcHOBOIO MOOYJ0BH E€KOHOMIKO-MaTEMaTHYHOI MoJeii HadTorazoBua00yBHOTO
HIIPUEMCTBA € BUOIp KPUTEPII0 ONTUMAIBHOCTI, SIKAW XapaKTepU3ye BCIO
TISUTTBHICTh  IIJANPUEMCTBA 3a TICBHMM TIEpiojJ  dacy, 30KpemMa, KpUTEPIiro
MakCHUMaJbHOTO TpuOYyTKy. OmHaK [JIs NPUHAHATTS EKOHOMIYHO e(EeKTUBHUX
pllIeHb B YHPABIIIHHI CKJIAJHUMU cucTeMaMH (HadTorazoBuA00yBHOK KOMIIAHIEO)
B YMOBAax pI3KOI 3MIHM PHUHKOBHUX I[IH LI KpuTepid € HeaouuabHUM. OCKIIbKH
eKOHOMIYHA €()EeKTUBHICTh HE 00OB’A3KOBO O3HAYAE BUCOKY PEHTAOENbHICTh, TOOTO
B YMOBAaxX MOCTIMHHUX 3MIH Yy CBITOBIA €KOHOMIIl HAOUIbLI CTaOlIbHY MO3HUILIIO B
JIOBTOCTPOKOBIiH MEPCIEKTHBI Ma€ CHCTEMA, SIKa XapaKTePU3YEThCSI MAKCUMAaIbHOO
e(EeKTUBHICTIO, a HE MNPUOYTKOBICTIO, sIKa TaKOX 3aJEKUTh BiJ BHUIAIKOBUX
dakTopiB. (MOCTIMHI KOJUBAHHS IIH HA EHEPrOHOCIH € HOPMOK Cy4acHOI CBITOBOL
eKOHOMIKH). OO’€KTUBHO BHUSBHWJIOCSH, IO HAWMOUIBII PO3POOJEHUMH € TUTAHHS
EKOHOMIKO-MaTEMaTUYHOTO MOJICIIOBAHHS CTPATEriYHOIO PIBHA YIPaBIIHHS IS
nepepoOHMX rany3ei, a He BUI0O0YBHUX. ToMmy mnpu mnoOyJ0BI EKOHOMIKO-
MaTEeMaTUYHUX MOJENIeH PIBHS CTPATEriYHOro IJIaHyBaHHS HAPTOra30BHI00YBHOI
KOMITaHii JTOCJIIHUKH CTHKAIOTHhCS 3 TPYAHOIIAMHU, 3yMOBJICHHMH CIEIH(IKOIO
rajxysi, 30KpeMa: 3amacu MPOAYKIi IS JTaHOTO POJIOBHINA 3aBXKIU OOMEKEHI,
co0iBapTicTh BUAOOYTKY 1 TOHHM YMOBHOI'O BYTJIEBOJHEBOTO MajuBa 3 OJHOTO
pPOJOBHINA 3HAYHO 3POCTAE MPOTATOM KUTTEBOTO LHUKIY; CKIAJAHO BU3HAYUTH
CTYITiHb JIeTaji3aIii MoIeTeH.

BukopucTaHHs €KOHOMIKO-MAaTeMAaTHYHOTO MOJICTIOBAHHS B YIPaBIIHCHKHX
nporecax 3 OOKy 1HQOpMaIiiHOI CUCTeMH HaTOra3oBUI00YBHOT KOMIIaHI1
CTHKAETHCS 3 COIIOJOTIYHUMHU, MOJITHYHUMH Ta IHIIMMH OOMEKCHHSMHU, SIKI
JOCBIJYEHUM MEHEKEp TOBUHEH BpPAXOBYBAaTH MpPU MNPUUHITTI OCTATOYHOTO
pIILIEHHS.

OCHOBHUM 3aBJIaHHSIM HA(TOra30BUI00YBHOTO KOMIUIEKCY € 3a0e3MedeHHs
BUIOOYTKY Ta 3pocTaloue BIJHOBIEHHS 3amaciB  BYriaeBoAHiB. [IpoGmema
IJIBUIICHHS SKOCT1 OajlaHCy Po3BiaHUX 3amaciB Had)TOra3oBoi KOMIaHIi MOBHHHA
BUPINTYBATUCS IUISIXOM BIIKPUTTS HOBHX POJOBHII, OCOOJIMBOCTI SKHX 3HAYHOIO
MIpOIO BU3HAYaIOTh crenuiky MiIaHyBaHHS, OpraHi3allii mporecy Ta MarepiajabHO-
TEXHIYHOI 0a3u poOOTH, BUZHAUYEHHS IPOMUCIIOBE 3HAUEHHS PO3BIJaHUX 3aMaciB 1 T.
J. EKOHOMIUHI MOKa3HUKHA €(PEKTUBHOCTI pOOIT 3 PO3pOOKM BHUSBICHHX 3aIaciB
NOBUHHI BKJIIOYATH OOCAT KamiTAIbHUX BKJIAJIeHb, EKCIUTyaTallliiHI BHUTpaTH,
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co0iBapTICTh MPOAYKIIii, MPUOYTOK, pEHTA0CIbHICTh, TEPMIH OKYMHOCTI 1 T. 1. s
BU3HAYEHHS 3arajJbHOro MpuOyTKy HadTOra30BOi KOMMaHii BiJ po3poOKH 3amacis
BUKOPUCTOBYETHCSI CHCTEMAa KpPUTEPIiB Ta €KOHOMIYHMX MOKA3HUKIB HaAp. SKuil
BUKOPHUCTOBYETHCS HA BCIX €Tamax MoIIyKy Ta po3pOoOKHU 3amaciB JIJIs:

- O0I'pYHTYBaHHSI €KOHOMIYHOI JOUIIBHOCTI MPOBEIEHHS pOOIT 3 MOILIYKY Ta
PO3BIKM pOAOBUIT HA(TH 1 razy;

- BCTAHOBJICHHS OLIIHKYA BUAOOYBHHX 3aIaciB BYTJICBOJIHIB;

- paHXXyBaHHS OKPEMUX NMEPCIEKTUBHUX IUISHOK HA IPYIHU 32 €KOHOMIYHUMHU
03HAaKaMH Ta MOCIII0BHICTh IX OCBOEHHS;

- TIPOTHO3YBaHHS IIH Ha HaTy 1 ra3 3 ypaxyBaHHSM PiBHS MPOTHO30BAHUX
CYKyIMHUX MUTOMHUX BHUTpAT Ha MiJITOTOBKY 1 PO3pOOKY 3amaciB Ta OYIKYBaHOTO
npuoOyTKY.

Y crarri  OTpUMaHO MOJAIBIIMKA PO3BUTOK KOHLEMII €KOHOMIKO-
MaTeMaTUYHOTO MOJENIOBAaHHS HA(TOrazoBOro MiANPUEMCTBA SK  LUTICHOI
KOMIUIEKCHOI crienndiunoi cucteMu. BpaxoBaHo ocHOBHI (akTopu Ta 0OMEXEeHHS,
JTOCHIKEHO crhenudiky eKOHOMIKO-MaTeMaTUYHOTO MOJICTIOBAHHS YIPaBIIHHS
HaTOra30BUM  MIANPUEMCTBOM  HA  TEXHOJIOTIYHOMY,  TaKTUYHOMY  Ta
CTPATETIYHOMY PI1BHSX.

KirouoBi ciioBa: eKOHOMIKO-MaTeMaTHYHE MOJICTIOBAHHS, YIPaBIiHHSA
MIPOEKTaMHM, PO3BiJKA 1 BUAOOYTOK HA(TH 1 razy, EKOHOMIYHA KIOepHETHKa.

Formulation of the problem. Economic analysis in the oil and gas
production industry estimates costs of transforming resources that can be
technologically extracted and economically profitable (at a certain price level) into
proven hydrocarbon resources, i.e. reflects the price for the search, development and
extraction of a certain amount of estimated resources according to current
technology and existing scientific knowledge level of understanding. The main
ultimate goal of the economic analysis of geological resources is a better
understanding of the economic situation by the top management of the industry and
the government. Economic models in oil and gas exploration are used to identify
major trends, not precise predictions [1].

The most important conclusion of the economic analysis is that, taking into
account the trend of deposits’ growth, in order to maintain production in countries
with well-explored subsoils (Ukraine, Romania etc.), a significant improvement in
the technology of exploration and production of hydrocarbons and the use of all
possible innovations in the field of exploration and production management are
necessary. Therefore, the growth of reserves of explored deposits due to the
introduction of achievements in the field of information systems and information
technologies into the oil and gas industry is one of the basic components of the
growth of oil and gas reserves in Ukraine. But this increase in reserves has
significant uncertainty [2].

I‘;‘.
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The amount of necessary information support for production is determined by
the rate of growth of information needs and services, and if all factors of production
remain at the previous level, there is an increase in hydrocarbon production due to
the use of information resources [3]. The dependence of intensification of oil and
gas production on information support rapidly increases a role and importance of
information modeling in the oil and gas industry.

Since the information system is an important component of the management
system of an oil and gas company, it is important to investigate its specifics [4].
Therefore, the management organization of an oil and gas production company is
significantly influenced by:

- the specifics of the main production processes: significant territorial
dispersion and consolidation of objects; low informativeness of the main production
processes; a continuous technological process and an inseparable system of
technological objects; a great inertia of processes occurring in a deposit; uniqueness
of a structure and parameters of each deposit and impossibility of repeating
development under identical conditions; change over time in a state and
performance of control objects;

- traditional economic specifics of the oil and gas industry: huge investments;
slow turnover of resources; great economic risk;

- the transition of the domestic oil and gas complex from a centralized
economy to a competitive market caused a number of additional restrictions in the
management of the domestic oil and gas company: a need to take into account the
interests of various subjects of the market economy when making strategic
decisions; oil and gas companies are ready to invest significant funds at the initial
stages in search and reconnaissance work in order to obtain the most reliable and
complete information; change in decision-making methodology: from sequential to
integrated, synergistic with wide use of advanced technologies and a need to take
into account interdisciplinary uncertainty when making group strategic decisions of
an oil and gas company;

- main trends in the management of the global oil and gas industry:
consolidation of companies; deepening  specialization of main and service
industries; growing importance of innovation [5].

It is possible to distinguish 3 levels of management of an oil and gas
production company: technological (operational and accounting); tactical (reporting
and planning); strategic. At tactical and strategic levels of management, the greatest
effect can be obtained today from introduction of information systems and
technologies, therefore basic attention should be paid to the use of new methods in
management, new economic and mathematical models.

The purpose of the article. In the article, the concept of economic and
mathematical modeling of an oil and gas company as a complete complex specific
system was further developed. The main factors and limitations are taken into

AN
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account, the specifics of economic-mathematical modeling of oil and gas company
management at the technological, tactical and strategic levels are investigated.

The main part of the research. For the most optimal management, it is
necessary to use an “ideal" algorithm, in which an infinite amount of information is
transmitted and taken into account when making decisions. In practice, management
is carried out with insufficiently complete information due to the limitation of time
and funds for the collection and transmission of information. Reducing the amount
of transmitted information H reduces the accuracy of management and leads to an
increase in economic losses, but at the same time, the costs of collecting and
transmitting information are reduced.

The state of the management system of an oil and gas production company,
which consists of a large number of geographically distributed divisions, can be
characterized by the following formula:

H=«alnB,

where,

H — entropy of the system;
o - Some constant;

B — disorder of the system.

The value A = 1/B characterizes the orderliness of the system, if the company
is poorly managed then the disorder is constantly growing.

It is possible to evaluate the company's management system through the
amount of additionally entered control information 7, which leads to a decrease in
entropy.

B
|=H,—H=aln—2,

where,

Bo — an initial characteristic of disorder;

Hop — an initial characteristic of entropy.

Irregularity of the oil and gas production company's system depends on
equipment downtime, untimely receipt of information, deviation of actual indicators
from planned ones, etc. Irregularity leads to underutilization of the potential
efficiency of the system, the value of which can be expressed in the form of some
function ¢(B). Then the dependence of the efficiency of the complex control system
on the amount of information can be expressed by the formula:
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E=E,|1-B,exp " |,

where, Emax — an efficiency of a perfectly functioning company;

Bo — a characteristic of disorder to management;

I - additionally introduced/entered control information.

If we assume that the cost of management systems is directly proportional to
the quantitative and qualitative composition of the information used, then the
following form characterizes the relationship between the efficiency (for example,
profit) of the E management system of a vertically integrated oil and gas company
and the costs K of the management system:

K

E=E_|1-B,exp |,

With the complication of the management system and management
algorithms, the increase in the volume and detailing of the information used, the
costs K for the management system and its payback period To=dK/dE increase
rapidly, and the efficiency increases much more slowly. Therefore, the complexity
of management systems and algorithms should not exceed a certain economically
justified level.

In connection with the above, it follows the need to take into account
uncertainty in the management processes of an oil and gas company, which is
examined below.

For the practical use of these formulas, it is necessary to use methods that
allow in the management system of an oil and gas company to determine
irregularity B and to identify the main sources of uncontrollable stochastic
influences W - and one of the most effective are knowledge-based decision support
methods.

When formulating a general management algorithm for an oil and gas
production company, it is necessary to group the entire set of parameters affecting
the system:

1) input parameters X, which characterize the actual level of hydrocarbon
production, laboratory analysis data, indicators of control devices, etc.;

2) parameters Z, which determine the state of controlling influences;

3) initial parameters Y, which characterize the quality and quantity of the
initial product and planned TEI (technical and economic indicators);

4) uncontrollable parameters W, which are random in nature.
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In the general case, management at any level of an oil and gas production
company consists in establishing the quantitative dependence of output parameters
Y on the joint action of input X and control Z parameters, as well as the dependence
of Z on X. At the same time, it should be taken into account that the operating mode
of a company (or its unit of any level) or a process is subject to certain restrictions:

<X <X

Xmin— max !
Yoin Y <Y ..,
7 . <Z<Z_ .

min —

Since an oil and gas production company is a complex object of management
and is characterized by significant inertia, the system of equations for the
connection of parameters of the management algorithm has the following form:

Y(t)=p[X(t-17,),2(t-17,)],

Z(t)=f[X(t-17,)],

where,

r - system reaction delay time.

3

However, it is worth formalizing in more detail the multi-level of a structure
of an oil and gas production company in economic and mathematical modeling:

7z NS [X kD) 70 ]
X ® = gk [X i(k_l)]'

where the following actions are formalized:

the management body of the k-th level receives the management action Zi®
from the management body of the (k+1)-th level and produces the management
action Zi* on the body of the (k-1)-th level;

at the same time, the management subsystem of the k-th level of the oil and
gas production company receives information Xi*?% about the state of management
objects of the (k-1)-th level and transmits information X;® about its level to the
upper level.

The oil and gas industry is a complex object of management, that is why
building an adequate economic and mathematical model even without taking into
account some factors and connections is a difficult task. The only way is to
decompose the system and to build economic and mathematical models for each
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selected element. Decomposition of the management system should be carried out
both "vertically" and "horizontally”, but always along the weakest lines of
communication. As a result, a pyramidal structure is formed. And the formulated
economic and mathematical models for individual objects have a smaller
dimension: at the lower levels due to the “horizontal” decomposition, at the upper
levels - due to the simplification of the aggregated economic-mathematical models
(according to the effect of the law of large numbers, the influence of many
secondary random factors is mutually compensated and a small number of variables
begin to play a decisive role). Defining an algorithm that connects different levels
of management is a very difficult task.

Economic and mathematical modeling of the technological level of an oil and
gas company should contribute to the management of the functioning of the main
technological objects of the oil and gas production: to ensure optimal modes of
operation under the selected optimality criteria; in addition, it is the most studied
level of economic and mathematical management of an oil and gas company and is
not the object of this study.

The oil and gas industry is characterized by the parallel-sequential flow of
operations (which must be taken into account in economic and mathematical
modeling at this level), so the duration of the technological process is determined by
the formula: is determined by the formula:

szish = ztl _theri d
i=1 i=1

where, m — a number of operations in the technical process;

Tamish — total duration of the technical process with a mixed sequence of
operations;

t;— a duration of the i-th technological operation;

t,e- i — a duration of overlap of the i-th technological operation.

To take into account the industry specifics of a continuous production process
of an oil and gas production company in production planning at all levels of
management, it is advisable to use the formula:

K
gre =qr'+ > gt qv",
k=1

ne gry' - gross volume of realization of the i-th subdivision;
qr' - a number of products of the i-th subdivision for sale;
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gt - a consumption of hydrocarbons of the i-th subdivision per unit of output
of the k-th subdivision (technological needs);

qv¥ - gross production of the k-th subdivision.

The average level of management of an oil and gas company which as
optimality criteria involves profit maximization and integral cost minimization; and
can be formalized in the form of economic and mathematical models of the
following interconnected blocks: geological and industrial (preparation of reserves
and putting them into operation), production (options for the development of
deposits), transport (main pipelines) and economic.

Economic and mathematical models and indicators of the economic block of
the tactical level of management of an oil and gas production company can be
classified into:

- production volume indicators;

- cost indicators;

-performance indicators of investment activity;

- indicators of efficiency of innovative activity;

- indicators of effectiveness of the use of material and labor resources;

- performance indicators of IT implementation.

Economic and mathematical modeling of the upper level of an oil and gas
company should reflect strategic goal of the development of a company and an
industry.

The basis for building an economic and mathematical model of an oil and gas
production company is the selection of the criterion of optimality, which
characterizes the entire activity of a company for a certain period of time.

One of the variants of a criterion of optimal management at the strategic level
of an oil and gas production company is the criterion of maximum profit:

P = max J' [c®)a(t) - Z(a(t)) e “dt,

to

where, to, T — time interval;

c(t) — a price of hydrocarbons;

q(t) — an extraction of hydrocarbons;
Z(q(t)) — exploration and production costs;
A - a discounting rate.

Or, in an expanded form, the above formula can be used to evaluate options
for investment strategies in a certain area:
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}e”dt

P= maxj{c(t)ZZx g’ (t) - {iixﬂZd." (t) +ZZXJZ oI (t)

=1 j=1 i=1 j=1 =1 i=l j=l r=1

where, to, T — time interval,
{i} - avariety of deposits of a company, i=1, 2, ..., n

1 "
XiJ :{ i =1,21-..,n; j =1!21"'!m1 zxij =1’
0, =
n m R
22D pO<PM), r=l2..R
i=1 j=1 r=1
zlejdlil (t) < D'(t), |=12,..,L;
i=1 j=1

D> xlal (1) =g (t),

i=1 j=1

{j} - avariety of exploration strategies and field development, j=1, 2, ..., m

{r} - avariety of types of production facilities, r=1,2, ..., R;

{I} - avariety of company resources, I1=1, 2, ..., L;

c(t) — a price of hydrocarbons;

g (t) — an extraction of hydrocarbons from the i-th field under the j-th
strategy;

g° (t) — planned production as a whole for the company;

xil — desired intensity of use for the i-th deposit of the j-th strategy;

di'(t) — a need for resources of type | for the i-th deposit of the j-th strategy;

D'(t) — limitation on the resource of type I;

pil"(t) — a need for production capacities of type r for the i-th field of the j-th
strategy;

P'(t) — limitation of production capacity r;

A - a discounting rate;

The disadvantage of this model is the a priori limitations of strategies and the
impossibility of research of sensitivity and stability. These disadvantages can be
eliminated by the application of knowledge-oriented technology.

However, for making cost-effective decisions in managing complex systems
(an oil and gas production company) in the conditions of a sharp change in market
prices, the above-described maximum profit criterion may not always be
appropriate. As economic efficiency does not necessarily mean high profitability,
that is, in the conditions of constant changes in the world conjuncture, the most
stable position in the long term has the system characterized by maximum
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efficiency, but not profitability, which also depends on random factors (constant
price fluctuations on the energy carrier is the norm of the modern world economy).
Thus, it is advisable to apply another variant of the optimal management
criterion at the strategic level of an oil and gas production company - a measure of
efficiency:

D ocy,
=1

P

m ]

27X

j=1

where, P — a measure of efficiency;

n and m — respectively, a number of output and input parameters;

yi and x; —respectively, output (production of hydrocarbons and their market
value) and input (capital and operating costs, oil and gas reserves, shareholders'
dividends) parameters;

ci — prices of hydrocarbons;

zj — costs (capital and operating costs per unit of extracted products,
percentage of income per share, percentage of rent value of a unit of transitional
hydrocarbon reserves).

To compare investment strategies (or oil and gas companies - potential
partners), we can use the following indicator - a relative measure of efficiency:

_ R
PV, _/nax P,

where, PVs — relative measure of effectiveness of the s-th strategy;
Ps — a measure of effectiveness of the s-th strategy;
s — a number of options for strategies or partner companies.

Conclusions. The construction of economic and mathematical models of
management of an oil and gas production company at the tactical and strategic
levels is determined by the following specifics [6, 7]:

- the specifics of strategic management;

- the specifics of the oil and gas industry;

- the specifics of a hierarchy level;

- the specifics of a particular company.
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Objectively, it turned out that the most developed issues of economic and
mathematical modeling of the strategic level of management are for processing
industries, not extractive ones. Therefore, when building economic and
mathematical models of the strategic planning level of an oil and gas production
company, researchers face difficulties caused by the specifics of the industry, in
particular: product stocks for a given field are always limited; the production cost of
1 ton of conventional hydrocarbon fuel from one field increases significantly during
its life cycle; it is difficult to determine the degree of detailing of the models.

Therefore, an important function of the information system of an oil and gas
production company is to support optimal decision-making (at the operational and
strategic levels of management) based on economic and mathematical modeling of
functioning of a managed system. To choose the optimal solution, it is necessary to
know the quantitative response of the system. Due to the uniqueness and large scale
of the oil and gas company's management facilities, sufficiently complex economic
and mathematical models are developed for this purpose.

However, the use of economic and mathematical modeling in R&D processes
within the information system of an oil and gas production company faces
sociological, political and other limitations that an experienced manager should take
into account when making a final decision.
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