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Setting of problem. Since the control
system living conditions of laying hens in
industrial poultry houses using undeter*
mined Lagrange multipliers [1, 2] and
game theory and statistical decision mak*
ing [3, 4, 5] were better compared to tradi*
tional stability, important is the develop*
ment of criteria for choosing the best of
these management strategies. 

Research. To assess the impact of con*
trol algorithms for energy performance
and effectiveness of the biotech facility
should compare performance to the same
technical object. For technical object take
aviary for keeping 30,000 chickens hens
size 72×18×3,1 m, equipped with 22 fume
extraction plants with air exchange (5300*
228000) m3 / h, two heat generators with
combined capacity of fans to warm up to
754,200 kJ / h in air — 14000 m3 / h each.
Subsystem heat distribution and provides
warm air temperature in the poultry house
during the cold period via a distributed sys*
tem of air speed (Figure 1).

Streams of warm air heaters are formed
located inside the ventilation chamber and

through two high*pressure direct heated
air fans in the output collector continue in
uniform distribution of air speed. 

Air placed directly under the adjustable
dampers and vents mines, providing a
mechanism for the air curtain inflow of
cold air and the formation of a mixture of
cold and blowing heated air.

Performance indicators retention of
biological objects are:

the cost of energy in manufacturing
processes;

profit from the sale of the control algo*
rithm.

Compared the quality of the system
based on game theory and statistical deci*
sion and undetermined Lagrange multipli*
ers. For input used observations (Fig. 2). As
the simulation models used the software,
which implement the theory of indefinite
Lagrange multipliers and game theory and
statistical decision.

The analysis of the statistical data of the
experiment allowed to build graphical dif*
ferences depending on quality indicators
above operation control systems and to
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make such findings (Figure 3):
1) winter (1 month (January), 2

(February), 12 (December) the effective*
ness of systems based on game theory and
statistical decision much better than a sys*
tem based on undetermined Lagrange
multipliers (10—80%);

2) in the summer systems operate
almost at the same level of profitability and
energy input;

3) in the spring and autumn system
based on game theory and statistical deci*
sion is 5—15% more energy efficient.

For economic justification for choosing
the best management strategy for different

numbers of industrial poultry houses use
the results of the implementation of pro*
duction on poultry egg direction of opti*
mal enterprise resource planning (theory
undetermined Lagrange multipliers) and
computer*integrated system for effective
management of energy resources (game
theory and statistical decision).

The results are shown in Table 1 opera*
tion, whereby both design showed the best
effect compared to traditional systems of
stabilization.

After summarizing the introduction of
economic indicators, economic indicators
(net profit) for poultry house of 11 thou*
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Fig.1. Image forced air movement in different seasons

Fig. 2. The value of temperature during the year
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sand and financial costs of fixed assets cal*
culated. (Table. 2, Fig. 4).

For further analysis of we start from the
assumption that business activity is inextri*
cably linked with the presence and use of
fixed assets.

For effective use of assessment criteria
fixed assets take rate of return, which in
our study and characterize the efficient use
of electrical equipment: 

,
where:
ЧП — net profit; hrn;
ВОФ — cost of main capital, hrn.
Thus, the system based on the use of

indefinite Lagrange multipliers for small
businesses is more cost*effective compared

with the system, where the adoption of
decision applies game theory and statistical
decision (see. Fig. 5). 

It is advisable to use a system that pro*
vides adaptive algorithm based on game
theory and statistical decision for compa*
nies that hold more than 6 poultry houses
with a capacity of 11 thousand poultry.

In view of the foregoing, it is advisable
to develop the strategy of choice elec*
trotechnical complex control systems keep*
ing chickens hens in industrial poultry
houses, block diagram shown in Figure 6. 

Generalized algorithm this strategy will
include:

1) monitoring and analysis of energy
production and technological characteris*
tics;

Fig. 3. The difference of quantitative indicators of quality of functioning systems based on
game theory and statistical decision theory and theory of uncertain.



2) calculation:
— Cost of developing control systems;
— Energy and economic indicators of

effective choice, followed by profit ratio of
fixed assets.

Conclusions
1. To assess the efficiency of the devel*

oped control systems Electrical complexes
of agricultural products should be used
profitability ratio of fixed assets.

2. Using the profit ratio of assets allows
to state that the control system on the basis
of the theory:

a) undetermined Lagrange multipliers is
more efficient compared with the system
based on the use of game theory and statisti*
cal decision*making under conditions that if
this system is used to control the number of
poultry chicken houses up to 5, where 30
thousand poultry house. Heads trigger hens;
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Fig. 4. The economic performance of control systems of electrical complexes
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Fig. 5. Dependence of Net profit ratio of fixed assets (ROFA) systems: undetermined
Lagrange multipliers and game theory and statistical decision on the number of biotech
facilities (chicken houses with birds)

Fig. 6. Block diagram of the algorithm choice of electro technical complex management of
agricultural production methods



b) games and making statistical deci*
sions is more effective in comparison with a
system based on the theory of undeter*
mined Lagrange multipliers under condi*

tions that if this system is used on poultry
farms with the number 6 or more poultry
houses where 30 thousand poultry house,
heads hens.
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Предложена стратегия выбора системы руко�
водства электротехническим комплексом условия�
ми содержания курей�несушек в промышленных
птичниках  на основании  использования в качес�
тве критерия коэффициента эффективности ос�
новных средств.

Показано, что для птицефабрик с количес�
твом промышленных птичников для содержания
курей�несушек не более 5, эффективна система, где
используется метод неопределенных  множителей
Лагранжа. Если же количество таких птични�
ков 6 и более, то целесообразно использовать систе�
му руководства на основании теории игр и ста�
тистических решений.

АННОТАЦИЯ

Лисенко В.П. Економічний критерій вибору
стратегії керування біотехнологічними об'єкта=
ми// Біоресурси і природокористування. — 2014. —
6, № 3—4. — C. 173—178.

Запропоновано стратегію вибору системи ке�
рування електротехнічним комплексом умовами
утримання курок�несучок у промислових пташни�
ках на основі використання в якості критерію ко�
ефіцієнта ефективності основних засобів.

Показано, що для птахофабрик із кількістю
промислових пташників для утримання курок�не�
сучок не більше 5, ефективною є система, де вико�
ристовується метод невизначених множників
Лагранжа. Якщо ж кількість таких пташників
6 і більше, то доцільно використовувати систему
керування на основі теорії ігор і статистичних рі�
шень.
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