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OPTIMISATION OF 110 kV NETWORK
OPERATING MODES USING REACTIVE
POWER FLOW CONTROL

This research paper examines the optimisation of steady-state
operating conditions in 110 kV high-voltage power networks, using the
Astana power hub as a case study. The subject of the study is a section of
the 110 kV network comprising 12 key substations equipped with various
types of power transformers. The study calculates steady-state conditions
for winter and summer peak load periods using the ‘moment rule’ method
for closed loop circuits, which enabled the power distribution across
network sections to be determined with sufficient accuracy. Based on
these calculations, active and reactive power flows were determined, and
transmission losses and voltage levels at load nodes were estimated. The
most heavily loaded sections of the network, characterised by a drop in
voltage levels during peak load periods, were identified. The data obtained
provided a basis for demonstrating the need for local reactive power control
to normalise system operation. The feasibility of controlling reactive
power flows was established as an optimisation method. It is proposed to
install compensation devices with a capacity of 4-6 Mvar at nodes with
the highest reactive power consumption. Simulation results showed that
the use of compensation devices allows voltage levels to be stabilised and
active power losses in the network to be reduced.

Keywords: optimisation, control, electrical network, losses, operating
modes, methods, reactive power, compensation.
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Introduction

110 kV high-voltage power networks play a major and crucial role in
the distribution of electrical energy. Optimising their operation is essential for
improving the reliability of the power supply, enhancing power quality and
reducing losses [1].

In the energy sector, the optimisation of operating modes refers to the process
of selecting operating parameters for the power system that ensure the best possible
value for a given efficiency criterion, whilst strictly adhering to technical and
technological constraints; in simpler terms, it involves finding the ‘happy medium’
between the reliability of the power supply and the lowest possible costs [2].

In the modern energy sector, the tasks involved in optimising operating
modes can be divided into technical, economic and technological categories, but
they are all aimed at managing the modes of the power system, which is based
on controlling its components via separate control systems:

1. Minimising active power losses is one of the priority tasks, as reducing
losses directly affects the energy efficiency of the system;

2. Voltage level control, i.e. maintaining the voltage within the limits specified
by GOST;

3. Optimisation of the reactive power balance;

4. Ensuring static and dynamic stability;

5. Economic load distribution [3].

Given the complex nature of the tasks outlined above, the most cost-effective
and efficient tool for urban distribution networks is the regulation of reactive power
flows. This is because reactive power regulation stabilises voltage levels at load
nodes and reduces losses without the need for costly line upgrades or equipment
replacement. The aim of this work is to analyse the steady-state conditions of
the Astana power node and to justify measures for their optimisation using
compensation devices. To achieve this aim, numerical modelling methods and
analytical calculations of power flow distribution parameters in closed networks
based on the rule of moments are employed. A detailed description of the methods
used is provided in the following section.

Materials and methods

In any system, there are constant changes in parameters such as frequency,
voltage, the phase angle between the voltages at different points in the
system, active and reactive power, and so on. The state of the power system,
characterised by technical parameters and the condition of equipment during
the generation, transmission and consumption of electrical energy, whilst
maintaining a balance between generation and load, is referred to as the power
system operating mode [3; 4].
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The components of the operating mode control system are: the active power
and frequency control system (P, ), the reactive power and voltage control system
(Q, U), and the ES emergency control system (Figure 1) [4]. These three subsystems
interact with one another to carry out overall control of the system’s operation
based on real-time information received from the information system (IS). This
is a set of organisational and technical measures aimed at ensuring a reliable,
high-quality and cost-effective power supply to consumers. It includes operational
control, dispatching, voltage regulation, active and reactive power regulation, as
well as the automation of protection and restoration of operating modes.

Figure 1 — General control of power supply system modes

Controlling a system’s operating modes is a complex, multifaceted task that
must be addressed under dynamically changing load conditions and relies on the
use of computing technology in conjunction with economic and mathematical
models. For the purposes of analysis, with a view to determining the best methods
for optimising operating modes, we shall consider the single-line diagram of the
Astana power substation, shown in Figure 2 [5; 6].

Figure 2 — Schematic diagram of the single-line diagram
for the city of Astana, showing the ---- 110 kV
and ---- 220 kV overhead lines
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Astana’s power system comprises more than 30 key substations equipped
with power transformers of the two-winding and three-winding types. Twelve
substations were selected for the optimisation calculations (Table 1), along with
actual summer and winter electricity loads.

Table 1 — List of 110 kV substations and information on the load (automatic) of
transformers at the Astana power hub (Data from Astana Regional Power Grid

Company)
names Rated Transformer | Transformer
. Voltage of power of Joadin: loadin:
Substation name trans- | transformers g g
kV formers | MVA | MWt MWt %
; T-1 40 36 17.3 48.18
«Zhuld.lz» 110/10
substations T-2 40 36 15.4 42.65
T-1 40 36 10.9 23.06
«Vosto.chnaya» 110/35/10
substations T-2 40 36 133 23.89
; T-1 63 56.7 2.0 3.57
«Balter'ek» 110/20
substations T-2 63 | 56.7 1.6 2.87
«Nasosnaya» 110/20/ T-1 25 1225 3.2 14.44
substations 10 T-2 25 22.5 2.9 12.84
T-1 63 56.7 10.4 18.32
«Zarechnaya» 110/10
substations T-2 63 56.7 16.8 29.56
T-1 63 56.7 11.8 20.78
T-2 63 56.7 11.8 20.78
«Aeroporty 110/20/10
substations T-3 16 14.4 4.6 32.13
T-4 16 14.4 4.0 28.00
«Zhana Zhol» T-1 80 72 24.7 34.25
. 110/10
substations T-2 80 72 17.3 23.99
«Levoberezhnaya» 110/10 T-1 63 | 56.7 6.1 10.83
substations T-2 63 | 56.7 16.9 29.78
T-1 10 9 4.2 46.90
T-2 10 9 3.6 39.60
«Zapadpaya» 110/10/6
substations T-3 40 36 1.4 3.93
T-4 40 36 1.2 343
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«Novaya» T-1 40 36 23.5 65.33

) 110/10
substations T-2 40 36 22.1 61.25
T-1 25 | 225 2.5 11.32

«Yuzhgaya» 110/10
substations T-2 25 | 225 25 11.32
«Koktemy T-1 63 | 56.7 13.5 17.28

. 110/10
substations T-2 63 | 56.7 16.4 21.16

Let us perform the network calculations for winter load conditions. As
the selected facilities have a closed power supply circuit with a single source
(220 V central heating substation), we will use the closed-circuit calculation
method; however, we will first model the circuit diagram shown in Figure 3.

Figure 3 — Schematic diagram of the 110 kV power grid in Astana

In order to determine the power of each section of the circuit, we first
calculate the power of the sections closest to the sources (SAT3L2 and SITTTI).
We determine these terminal powers in accordance with the rules for the moment,
using the formula [7; 8]:

Satec2-Bai= ((SvostSznu) XL + (SpaiXLi-2) + (SnastSzar)¥Li-3 + (Saer¥Li-g) +
(Sznzn +Spev)*Liss + (SZapx Li-6) + (SnovtSvumt Skok)*Li:7)/Y. Liss; MBA

Satecanoy = ((SnovTSyusmt Sko)*Lst (SzapX Ls-7) + (SznzntStev)XLs-6 + (SaerXLs-s)
+ (SnastSzar)*Lsa + (Spait XLs+3) + (Svost™Sznu)* Lg2)/Y Li-s, €))
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We shall determine the power in the remaining sections of the closed circuit
using Kirchhoff’s first law [7, 8]:

SNov-Zap=SATEC2-Nov — Snov; MBA.
SZap-ZhZh:SNov-Zap - SZap; MBA.
SZhZh-AchSZap-ZhZh — Szhzn; MBA. (2)
S Aer-Nas=Sznzh-er — Saer; MBA.
Snvas-Bait =S Aer-Nas — Onas; MBA.
SBait:-vost=SNas-Bait — Spait; MBA.

We calculate the power of the sections not included in the ring using the
summation method; after calculating all the powers, we determine the line losses,
which can be divided into active power losses (AP; MWt) and reactive power losses
(AQ; MVar), charging power (AQC; MVar) and voltage drop (AU; kV) [7, 8].

Active power losses are defined as:

opi= () ®

where U, — rated line voltage, kV;
R; — active line resistance, Ohms;
n — the number of circuits in a power line.

Reactive power losses are defined as:

a0i = (Z) <2, 4)

where X is the reactive resistance of the line, in Ohms.
The power-carrying capacity of a power line is defined as:

BoixLixnxUn?
2 b

Qc = ( ()

where Bo is the specific insulation capacity of the overhead power line, sm/km;

L —line length, km.
All the calculation results are summarised in Table 2.
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Table 2 — Results of the calculation of the line’s electrical parameters under winter
load conditions

Power allocation by section Losses under winter load conditions
plot SSMVA | [, A Short- | AP; AQ; AU; | AQ;
circuit | MWt MVAr | kV | MVAr
lines
«ATEC 2-Baiterek» 72,3 190 52706 | 0.053 0.145 |0.68 | 3.25
«Vostochnaya- 51,6 136 9432 | 0.0094 | 0.026 |0.16| 1.13
Zhuldizy
«Zhuldiz-Baiterek» 67,7 178 77625 | 0.0775 | 0.2126 | 1.14| 5.44
«Baiterek- 61.3 161 10368 | 0.0114 | 0.03128 | 0.17 | 0.98
Nasosnaya
«Nasosnaya- 61.3 161 6843 | 0.00688 | 0.01887 | 0.11 | 0.59
Zarechnaya»
«Nasosnaya- 61.3 161 29109 | 0.009 |0.02467 | 0.14 | 0.77
Aeroport»
«Aeroport-Zhana 92.2 243 66312 | 0.0661 | 0.1812 | 0.71 | 2.5
Zhol»
«Zhana Zhol- 92.2 243 85916 | 0.08562 | 0.2348 | 0.92 | 3.24
Levoberezhnaya»
«Zhana Zhol- 73 192 82833 | 0.08295 | 0.2275 | 1.11 | 5.0
Zapadnaya»
«Zapadnaya- 37 97 4808 | 0.00484 | 0.01328 | 0.12 | 1.14
Novaya»
«Novaya-Yuzhnaya» | 42.5 112 2420 | 0.00241 | 0.00662 | 0.06 | 0.43
«Yuzhnaya- 61.3 161 3188 | 0.0032 | 0.00877 | 0.05 | 0.27
Koktem»
Total losses: SAU;% | YAP;% | YAQ;%
1.42 0.07 0.24

Similarly, based on the circuit diagram (Figure 3) and the above formulas,
it is possible to calculate the electrical parameters of the line under summer load
conditions. Let us plot the graphs of electrical loads and power losses under winter
load conditions (Figure 4). Analysis of the calculation data presented in the graph
has enabled us to identify the sections of the network with the highest load and
to determine the nodes characterised by a local reactive power deficit. Although
the total technical power losses in transmission lines do not exceed the standard

518



TopaiireipoB yHuBepcHuTeTiHIH Xabapiibicel. ISSN 2710-3420. Onepeemuranvik, cepusicol. Ne 3. 2026

values, a tendency towards a drop in voltage levels is observed at a number of
remote nodes during periods of peak load. This justifies the need to implement
measures to regulate reactive power flows in order to ensure the required stability
margin and power supply quality in accordance with standards [9]. From this, it
can be concluded that there is a voltage imbalance in the network. To address this
issue, the reactive power flow control method can be applied. Of course, there
are other optimization methods, such as changing the number of circuits or the
cross-section of transmission line conductors, which would require replacing all
supporting structures. From an economic point of view, this is considered costly.
Similarly, the method of increasing the nominal voltage of the network implies
replacing all substation transformers, which is practically unfeasible. Compared to
these methods, the reactive power flow control method is less labor-intensive, yet
it addresses the critically important task of maintaining voltage levels at network
nodes and minimizing power losses. Based on these control methods, systems
can be categorised according to the equipment used and the specific problem to
be solved [10]:

1. The use of compensating devices, the most common method, based on the
generation or absorption of reactive power at the point of consumption (capacitor
banks, reactors, static thyristor compensators and synchronous compensators);

2. Regulation using synchronous machines, whose generators and motors are
the most flexible sources of reactive power (synchronous generators, synchronous
compensators);

3. Adjustment of transformation ratios: a method that does not generate
new power but redistributes power flows between networks of different classes
(transformers with on-load tap changers, voltage-boosting transformers);

4. influencing network parameters — FACTS, which are modern control
methods that allow the resistance of lines affecting power flow distribution to
be altered (longitudinal compensation devices, controllable shunt reactors, SVC,
STATCOM) [11].
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Figure 4 — Graphs showing electrical loads and power
losses under winter load conditions

A comparative analysis of the methods considered shows that, within the
context of the 110 kV grid of the Astana power hub, the most rational approach
is to install static reactive power sources at load centers. This method is effective
for local voltage stabilization and allows lines to be relieved of excessive power
flows without the need for large-scale grid reconstruction. Based on the results
of steady-state calculations (see Table 2), the nodes where the installation of
additional reactive power generation sources is required have been identified.
Thus, further optimization of the network’s operation can be achieved by installing
compensating devices at these critical nodes [11, 12].

As an example, let us install reactive power compensation units for transverse
reactive power compensation in power grid substations where reactive power
consumption is higher. We select the capacity of the compensation units so as to
avoid over-compensation of reactive power.

Table 3 — Capacity of compensation equipment at individual substations

Substation name Reactive power of the Reactive power of the
substation Qs; MVAr compensation device Qcd; MVAr

Zhana Zhol 8 6

Aeroport 6,3 6

Novaya 4,25 4

Figure 5 shows the graph of electrical loads and power losses following
optimisation using the method of adjusting reactive power flows under winter
load conditions. Following optimisation using the reactive power compensation
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method, the graphs show that the voltage drop has decreased and is now within
the optimal permissible range.

Figure 5 — Graphs showing electrical loads
and power losses before and after optimisation
under winter electrical load conditions

Results and discussion

Based on an analysis of the electrical load and power loss graphs (Figure 5),
key findings have been identified that demonstrate the impact of reactive power
compensation on the operating mode of the 110 kV network:

1 Stabilisation of voltage levels: reactive power compensation led to a
reduction in voltage drops at load nodes, bringing them into line with regulatory
values.

2 Reduction of network current load: an increase in the power factor at the
«Zhana Zhol», «Aeroport» and «Novaya» nodes reduced the operating current
in the feeder lines.

3 Reduction in transmission losses: the reduction in reactive power flows from
the source to the load has led to a minimisation of active power losses, thereby
improving the energy efficiency of the network.

Thus, the use of compensation devices in the 110 kV network under study
ensures effective regulation of voltage levels and a reduction in operating current,
confirming the advisability of using this method to optimise the network’s
operating modes [12].

Conclusion

As part of a study of steady-state operating conditions in the 110 kV network
of the Astana power hub, a comprehensive assessment of the system’s condition
was carried out and sections requiring optimisation of electricity parameters were
identified. Modelling of winter and summer peak operating conditions confirmed
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that technical losses in the system comply with regulatory requirements; however, a
need for local voltage support was identified in nodes furthest from power sources.
It was established that the most rational way to normalise the operating conditions
is to install compensating devices, which would eliminate reactive power deficits
at the points of consumption and improve the overall energy efficiency of the
distribution network.

The analysis carried out has shown that regulating reactive power flows is
a rational and technically sound method of optimising grid operating conditions.
The installation of 4-6 MVar compensation units at the «Zhana Zhol», «Aeroporty
and «Novayay substations has enabled the normalization of voltage levels and a
reduction in current loads on the lines.

The results obtained confirm the effectiveness of using compensation devices
to improve power quality and reduce power losses in 110 kV networks. The
proposed solutions can be utilised in the planning and optimization of operating
modes for distribution networks.

REFERENCES

1 Antonov, A. I. Optimization of 110 kV distribution network modes
taking into account distributed generation and reactive power compensation /
A. 1. Antonov, S. V. Volkov // Electric Power. Transmission and Distribution. —
2023. —No. 4 (79). — P. 32-40.

2 Belyaev, A. N. Voltage and reactive power control of power systems: a
textbook / A. N. Belyaev. — St.-Petersburg : Lan, 2024. — 188 p.

3 Vasiliev, K. A. Application of static thyristor compensators for voltage
stabilization in 110-220 kV networks / K. A. Vasiliev, V. V. Petrov // Power
Engineering: Research, Equipment, Technology. —2022.—Vol. 24, No. 3. —P. 85-96.

4 Razokov, F. M. Methods for optimizing the operation mode of 110 kV
high-voltage electrical networks / F. M. Razokov // Bulletin of PITTU named
after M.S. Osimi. —2018. — Vol. 16, No. 3. — P. 44-52.

5 Gamazin, S. I. Modern methods and means of reactive power
compensation in power supply systems/S. I. Gamazin, I. I. Tsyruk, V. N. Stepanov.
— Moscow : MPEI Publishing House, 2021. — 156 p.

6 Dmitriev, S. A. Algorithms for automatic voltage and reactive power
regulation in smart grids / S. A. Dmitriev, P. I. Bartolomey // Elektricheskie Stantsii
(Electric Stations). — 2025. — No. 2. — P. 14-21.

7 Karpov, A. S. Comparative analysis of methods for optimizing reactive
power flow distribution in closed 110 kV networks / A. S. Karpov // Energetik.
—2023.—No. 11. - P. 27-31.

522



TopaiireipoB yHuBepcHuTeTiHIH Xabapiibicel. ISSN 2710-3420. Onepeemuranvik, cepusicol. Ne 3. 2026

8 Kostin, V. N. Optimization of power system modes: a textbook /
V. N. Kostin. — 2nd ed. — St.-Petersburg: Lan, 2022. — 148 p.

9 Papkov, B. V. Efficiency of reactive power compensation in the context of
digital transformation of the energy sector/ B. V. Papkov, M. V. Sharygin // Vestnik
of Kazan State Power Engineering University. —2024. — Vol. 16, No. 1. —P. 44-55.

10 Savintseva, Yu. I. Modeling of reactive power compensation devices
to reduce losses in high-voltage networks / Yu. I. Savintseva // Vestnik of ISPU.
—2023. —Iss. 5. —P. 112-119.

11 Zhang X., Gui X., Sun P., Li X., Zhang Y., Wang X., Dang C., Liu X.
Reactive Power Optimization of a Distribution Network Based on Graph Security
Reinforcement Learning / X. Wang, Y. Liu [et al.] // Applied Sciences. —2025. —
Vol. 15, No. 15. — Art. 8209. — https://doi.org/10.3390/app15158209

12 Okushko 1. S., Ivanov V. V. et al. Optimization of CCGT Start-Up
Ramp Rate to Improve Voltage Quality in a 110/220 kV Power System Node /
L. S. Okushko, V. V. Ivanov et al. // Energies. — 2026. — Vol. 19, No. 4. — Art. 1028.
— https://doi.org/10.3390/en19041028

Received 04.04.26.
Received in revised form 27.04.26.
Accepted for publication 31.08.26.

*I". O. Cyneimenosa’, A. b. Yaxumoed?, b. A. Baiinusiz06’
123C. Celi¢ysUTHH aThIHAAFBI

Kazax arpoTexHHUKaIBIK 3epTTey YHUBEPCHUTETI,
Kazakcran PecryOmikacel, AcTana K.

Iloctynuino B penakuuio 04.04.26.

Ioctynuio ¢ ucnpasnenusimu 27.04.26.

IIpunsTo B neuars 31.08.26.

PEAKTHUBTI KYAT AFbIHBIH BACKAPY
KOJIJAHY APKBIJIBI 110 KB KEJIIJIIK )KYMBIC
PEKVUMIH OHTAHUJIAHIBIPY

byn zepmmey maxanacer 110 kB ocozapvl kepueyai snexmp
Jceninepinoeci mypaKmol HHYMulC percUMOepin OHMAUIAHObIDY
Macenenepin Kapacmulpaosl JHCoHe MblCal peminoe Acmana sHepeemukanbly
Xabwin natioananadsi. 3epmmey 0OveKkmici — opmypiai munmeei Kyam
mpancopmamopaapvimen dtcabovikmanzan 12 nezizei Kocaukvl
cmanyusioan mypamoin 110 kB dceniniy 0ip Oeniei. 3epmmeyoe sicadbvix
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KOHMYPbL Jceniiep yuliH «MOMeHm epedxceciy 90ici KOLOAHLIbIN,
KbICKbL JICOHE JICA32bL el Jco2apbl JcyKkmeme Kezeyoepine apHaneau
mypakmel pesxcum dxcazoauiapvl ecenmendi, oyn gceni beaimoepi
apaceiHoazvl Kyam mapaiyblH JcemKilikmi 0010iKnen aunvlkmayad
MYMKIHOIK bep0di. Ecenmeynep necizinoe bencenOi scone peakmuemi
Kyam az2wulHOapbl aHbIKMAabln, Oepinic wbleblHOapbl MeH JHCyKmeme
mytiinOepindezi KepHey OeHneetinepi bazanranowl. Ey xen dcykmencen,
WBIHOBIK JiCyKmeMe Ke3eHOepiHOe KepHey OeHeelliHiH moemeHOeyiMeH
cunammanamoly JHceriniy 6eaimoepi anvikmanovl. Anviean Oepekmep
JHCYMBIC HCAROAUNAPLIH KAALINKA KeMIPY YULIH HCepilikmi peakmuemi
Kyammul 6ackapy Kasxcemmizin ne2izoedi. Peaxmuemi kyam azvinoapbin
backapyOwiy MyMKIHOI2i oymauianovlpy 90ici peminde Kopceminoi.
Ey owcoeapvl peaxmusmi Kyam mymulHy Kepcemxiwii 6ap myiinoepee
4—6 MBap coliiblMObLIbI2bl AP KOMREHCAYUSLIBIK KYPbLI2bLIAPObL OPHAMY
yebiHbLA0bl. CUMYAAYUSL HOMUIICENEPT] KOMNEHCAYUSNBIK, KYPbLIbIIapObl
KOJOAaHy KepHey OeHeelliH mypakmanovipuln, dcenioezi bencendi Kyam
WbI2LIHOAPBIH A3AUMAMbIHbIN KOPCEMMi.

Kinmmi ce30ep: oymatinanovipy, backapy, s1ekmp sHcenici, ubleblHoap,
JACYMBIC pedicumoepi, a0icmep, peakmuemi Kyam, KOMHEeHCAYUs.

*I". O. Cyneimenosa’, A. b. Yaxumoead?, b. A. Baiinusizo6’
123K a3aXCKHii arpOTEXHUYECKHUN UCCIIEI0BATEILCKHUIA
yauBepcuret nmenu C.Ceiidymmaa,

Pecny6immka Kazaxcran, r. AcraHa.

04.04.26 . bacnara TYCTI.

27.04.26 x. Ty3eTynepiMeH TYCTI.

31.08.26 x. OachIm mbIFapyra KaOBUTIaH B

ONITUMM3ALNUA PEXKUMOB PABOTHBI CETH 110 KB
C UCITIOJIB30OBAHUMEM PETYJIMPOBAHHUA ITIOTOKOB
PEAKTUBHOM MOIITHOCTH

B Odawunoii nayunotni cmamee paccmampugarOmcs 0npocsl
ONMUMUZAYUU YCHAHOBUBUUUXCS PENCUMOE PADOMbL BbICOKOBOIbIMHBIX
anekmpuieckux cemeul Hanpsidcenuem 110 kB na npumepe Acmanuncko2o
anepeoysna. Obvekmom ucciedoganus asusiemces ppaemenm cemu 110 kB,
sKouarowull 12 Kniouegvlx nOOCMAanyull ¢ pasiudHbIMU MUNaMu CUL0GbIX
mpancgopmamopos. B pabome evinonnen pacuem yCmano8UBUUXCA
pedcumos 0Jisi nepuooos 3UMHE20 U NeMmHe20 MAKCUMYMO8 HA2PY30K
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€ NPUMEHEHUEM MEMOOd «NPABUNA MOMEHINOBY OJIsl 3AMKHYMbIX KOJIbYEBbIX
yenetl, Ymo NO3601ULO ONpedeNUums pacnpeoeieHue MOWHOCmel no
yuacmkam cemu ¢ 0ocmamounol mounocmvio. Ha ocnoge pacuemos
onpeoenenvl nepemoxu aKMUGHOU U peakmueHol MOWHOCMel, a Maxice
OYyeHeHbl MexXHoL02UYecKue nomepu U ypOBHU HANPANCEHUS 8 V31aX
Hazpysku. Boliu uoenmughuyuposanvl nauboaee nazpylcennule y4acmru
cemu, Xapaxmepusylouwuecs CHUICEHUeM YposHell HanpadceHus 6 nepuoobl
Makcumymos Hazpysxu. Ilonyyennvle oannvle no360auIu 060CHO8AMb
HeoOX00UMOCMb TOKAbHOZ0 Pe2yIUPOSaHUs PeaKMUGHOU MOWHOCIU O
Hopmanuzayuu pexcuma. B kauecmee memooa onmumusayuu 060cHo8ana
YenecoobpasHoCcmy pezyiuposaniuss NOMOKO8 PeakmueHoU MOWHOCHU.
IIpeonodicena ycmano6ka KOMREHCUPYIOWUX YCMPOUCIE MOUWHOCMBIO
4—6 MBAp 6 y3rax c Hauboavbwum nompebieHuem peakmuHol
MowgHocmu. Pe3ynsmamul MOOenupo8anus NOKA3au, 4mo npumenenue
KOMREHCUPYIOWUX YCMPOUCME NO360JiAem CMabuIusuposams ypoesHu
HAaNpsANCEHUs U CHUUMb NOMEPU aKMUBHOU MOWHOCIUL 8 CeMU.

Kniouesvie cnosa: onmumuszayus, ynpasienue, 21eKmpuiecKkas
cemvb, nomepu, pexcumvl pabomoi, Memoosl, PeaKmMusHds MOWHOCY,
KOMNeHcayus.
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