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Abstract. The issues of re-used water for recre-
ational purposes were studied. The organic system
of the enterprise may be a recycled system of water
supply, hermetically sealed and equipped with
automatic sensors, in every sense. It is also appro-
priate to use the remote controlling for thermal
engineering parameters at factory sections using
GPS modules. The importance of the corporate
accent lies in the creation of social responsibility
for service-managers and mechanics for each re-
source saving actions and future economic prefer-
ences.

The most perspective and socially motivated di-
rection of recycling is the modeling of balance of
different water flows, considering the quality of
chemical components.

Currently, citizens and the administration of
technoparks evaluate the clean water for such indi-
cators:

- water safety (sanitary and epidemiological re-
guirements);

- availability of water (quantity and quality);

- stability water quality (water for ecosystems,
water for health, water for sustainable
development);

- climate change and water security.

To conform these indicators, an experiments
were undertaken for different work modes of en-
terprise equipment.

So to determine the optimal amount of fresh
water supply, the second order of central orthogo-
nal compositional planning is used.

Mathematic model was obtained during scien-
tific experiment.

The system modeling considering hardness of
water supply (1,5...10,5 m-g/l), the water alkalin-
ity (1,5...10 m-g/I) gives the predictive data on the
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permissible coefficient of circulating water evapo-
ration.

On the basis of this simulation, it is advisable to
recommend the preparation of artificial recharge
supply with water hardness of 1,5 m-g/l at the en-
terprises. It will allow the system to operate at
evaporation coefficient of 2,55 and save fresh wa-
ter volume, equal to the production cycle.

So the using of agricultural waste (chitosan)
shows the possibility of its using for local sewage
water cleaning of industrial cycles.

The same solution can be used to feed vegeta-
ble and ornamental crops, in the local agricultural
landscape of the enterprise. Development of the
subsidiary production, allows to expand the range
of production and to improve the company’s im-
age.

Key words: balance, water consumption coef-
ficient, reverse water, evaporation coefficient, arti-
ficial supply system, hardness.

INTRODUCTION

Certainly, an organic system of the enter-
prise may be a recycled system of water sup-
ply, hermetically sealed and equipped with
automatic sensors, in every sense. It is also
appropriate the remote controlling for thermal
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engineering parameters at factory sections
using GPS modules. The importance of the
corporate accent lies in the creation of social
responsibility for service-managers and me-
chanics for each resource saving actions and
future economic preferences.

MATERIALS AND METHODS

To optimize artificial supply system regula-
tion through introduction of GSM means by
engineering calculation of water chemical
mode.

RESULTS AND EXPLANATION

The most perspective and socially motivat-
ed direction of recycling is the modeling of
different water flows balance, with considering
the quality of chemical components [2, 4,
7, 8]. Currently, citizens and the administra-
tion of technoparks evaluate the clean water by
such indicators:

- water safety (sanitary and epidemiological
requirements);

- availability of water (quantity and quality);

- water quality stability (water for ecosystems,
water for health, water for sustainable devel-
opment);

- climate changes and water security.

To conform to such indicators, an experi-
ment is undertaken for different work modes
of enterprise equipment [3, 5, 6].

For example, to ensure the productivity of
agglomeration factories at Zaporozhye enter-
prises at ambient temperatures during the tran-
sition and the summer season (8...32°C) and
the hardness of the supply water (2,5...3,6 m-
g/l), which is typical for the Dnieper River
(Zaporozhye), fresh water must be compen-
sated. So to determine the optimal amount of
fresh water supply, the second order of central
orthogonal compositional planning is used.
The advantage of such model planning is the
possibility of sequential variation by each ac-
tive parameter (2 parameters) at modeling
[6, 11 — 13].

Mathematic model was obtained during sci-
entific experiment:
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Y =5,092785 — 0,28167X; + 1,2325X;, —
—0,009X;2 — 0,7265X,2 — 0,04375X.X>,

where X; — air temperature, °C; X, — hardness
of supply water, m-g/l; Y — system artificial
recharge, m/h.

Applying the graphical interpretation of the
curves lines, we get a graphical diagram of the
productivity effect of the work cycle, as a re-
sult of system artificial recharge system
(Fig.1).

Graphical curves of optimization
parameters
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Fig.1. Graphical interpretation of the air tempera-
ture influence on the artificial recharge wa-
ter supply of the circulating system

Thus, applying the second order experi-
ment, we obtain a working tool for determin-
ing the value of the water supply artificial re-
charge of the recycling at the enterprises
[9, 10].

Analyzing the graph, we understand that at
air temperature of 32 °C and carbonate hard-
ness of 2,5 m-g/L, the artificial recharge of the
supply system is 1 m*/h. It should be consid-
ered that water saving can amount to 100,000
hrn per year for one cycle, if each enterprise
has proper instrumentation and regular training
of personal.

In this situation it will be actually the cal-
culation of the risks for technological process-
es (the century of global warming) [15, 16],
considering the effect of carbonate anion ac-
cumulation in pipes, leading to capacity reduc-
tion of pipe; in the worst case, to plugging of
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pipelines leading to hydraulic resistance in-
creasing and energy overexpenditure of carri-
ers at separate sectors. The system modeling
considering hardness of water supply
(1,5...10,5 m-g/l), the water alkalinity
(1,5...10 m-g/l) gives the predictive data on
the permissible coefficient of circulating wa-
ter evaporation (Fig.2).
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Fig.2. Water hardness effect of on the changing
permissible water evaporation coefficient

On the basis of this simulation, it is advisa-
ble to recommend the preparation of artificial
recharge supply with water hardness of 1,5 m-
g/l at the enterprises. It will allow the system
to operate at evaporation coefficient of 2,55
and save fresh water volume [5], equal to the
production cycle [17, 18]. However, hardness
increasing to 5,5 m-g/l leads to decreasing
evaporation coefficient of the system to 1,23
value. Further disregard of water conditioning
leads to the water costs doubling, and to un-
planned pipeline cleaning also.

Climate change will eventually lead to a
change in the pattern of the hydrological cycle
in space and time. Then it may lead to increas-
ing of extreme weather phenome such as
floods, droughts and hurricanes. The areas of
food production, industrial development, urban
water supply, recreation and entertainment,
ecosystem services represent future potential
risks; there may be an increase in competition
and conflicts based on water quality in a re-
gional, national or international scale.

The varying of chemical parameters of the
water balance also represents novelty and
technical interest. The water oxidability anal-
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yses testify of the necessity of the system puri-
fication. As a consequence, the whole water
supply system will operate properly. The other
circulating water evaporation coefficients,
indicate the feasibility of reagent treatment of
water to stabilize the water-chemical mode of
the system (Table 1). The experiment was car-
ried out to evaluate the limitations of the work
of dirty recycling units [3].

Table 1. The water chemical mode parameters of
the water supply system

Ne | Parameter Values

p | Oxidability, | g | 55 | a5 | 75 | 480
mg/l
Carbonate

2 | hardness, m- | 3,74 5,48(6,14| 11,9 | 60,01
g/l
Supply of

3 | the system, |0,04/ 0,03|0,02| 0,01 0,013
m’/h
Water evap-

4 | oration coef- |1,41] 2,069 2,33|4,515| 22,647
ficient

Using mathematical modeling of the re-
ceived data we get mathematical model of
water oxidizing from water supply system
conditioning

Y = 12,854 + 0,553X; — 1,302X, — 5,401X;3 +
+ 2,264 X;° — 7,883X,% + 0,074 X3° +
+ 3,983X1.X; + 0,335X1.X3 + 4,894.X,.X3,

where X; — water oxidizing, mg/ I; X, — condi-
tioning of water supply system, m*h; Y — wa-
ter evaporation coefficient in the system.

One of the main conditions of blast furnace
working is the providing it with cooling pipe
from surface through expected temperature
overfall.

For example, to provide furnace work
productivity at Zaporozhsky enterprise at tem-
perature overfall (4...20 °C) and cooling water
expense (2,06...0,4 m*h), which are peculiar
for Dnieper river (Zaporozhye region)it is nec-
essary fresh water supply. The calculation
shows that when water preparation is orga-
nized properly the expense of cooling water is

Transfer of Innovative Technologies
2018 Vol 1(1), 50-57



Engineering, Construction

0,4 m*h instead of 1,6 m*h (annual equivalent
is 14016 m® on one of the cooling elements).

It is mathematical modeling which allows
to find out «weak parts» in water supply pro-
cess and to regulate equipment. Economic
progress makes us use the newest technologies
and equipment save resources and decrease
cost pries at every enterprises.

So the using of agricultural waste (chitosan)
shows the possibility of its using for local
sewage water cleaning of industrial cycles.

To conduct the research standard procedure
of water settling in suspended grainy layer was
used.

Grinding of chitosan to 0,3 mm was carried
out and laboratory capacity was filled with it
up to 30 sm.

Local treatment of waste water with chi-
tosan (amount of 45 mg/l) with capacity of 2,9
x10 g after 180 minutes of settling, reduces
pH to 5,6; hardness increases to 5,6 mg/l, the
salt content reduced to 380 mg/Il, the iron con-
centration rises to 1,2 mg/l. The same solution
can be used to feed vegetable and ornamental
crops, in the local agricultural landscape of the
enterprise. Development of the subsidiary pro-
duction, allows to expand the range of produc-
tion and to improve the company’s image.
Standard technology for settling water in a
suspended granular layer was used. Chitosan
was milled to 0,3 mm fraction and laboratory
column was filled to a height of 30 cm[19].
Then it was filled with the test solution and
exposition from 15 minutes to 2580 minutes
was carried out. The results of the studies are
shown in Table 2.

Table 2. The results of investigation of wastewater
treatment with chitosan, fractions of 3 mm

Ne . M, H, m- | R, m-

wh | T et | g | g | S ™9
1] 30 | 2 | 534 25 | 480
2> 60 | 15 | 606 | 51 | 750
3| 9 | 50 | 7,05 | 62 | 850
4 | 150 | 72 | 108 | 41 | 905
5 | 1140 | 200 | 15 | 48 | 978
6 | 1380 | 212 | 174 | 56 | 984
7 | 2580 | 225 | 2125 | 7.75 | 990
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During the periods of water quality meas-

urements: turbidity, water hardness, alkalinity
sensors, express test for the determination of
iron in water, sensors of oxidizability, pH,
measurements potential of the reduction-
oxidation were used. The temperature of the
experiments ranged from 12 to 16 °C. Every
30 minutes, the solution was drained and
measured. The data indicate on productivity of
water treatment at 60 and 90 minutes, after
which the stage of chitosan saturation and in-
crease of water hardness and salt content is
observed. It should be noted that such process-
es are actual in the case of water re-using for
recreational purposes and subsidiary produc-
tion. Apparently, the amino- acids of chitin
enter into force. Due to their reactivity to in-
teract they form complex molecular bonds
with salt molecules, which leads to a process
of solution saturation. To get the full picture of
process, we need to make a spectral analysis of
the wastewater components.
Because of the complexity of conducting such
analysis in field conditions, it is necessary to
apply water quality sensors at working and
peak modes.

At the same time the analysis of ground ha-
zelnut with fraction of 1,5 mm diameter; pre-
pared by mechanical absorption was conduct-
ed (Table 3). The technology of experiment is
similar to the previous one [20].

Table 3. Research of wastewater treatment with
hazelnut grinding, fractions of 1,5 mm

Ne | T, M, Hea, | RymM-| S,
o/u | min | mg/l | m-g/l g/l mg/I
1 0 2 1,2 2 220
2 40 3,2 1,36 2,7 | 248
3 60 65 1,7 28 | 285
4 | 120 | 85 2,42 35 | 352
5 | 180 | 180 | 2,88 4 380
6

7

8

9

279 | 205 3,3 4,2 395
372 | 215 | 3,56 46 | 435
1390 | 270 | 3,78 51 470
1440 | 274 | 3,92 58 | 486
10 | 1480 | 248 | 4,06 | 595 | 492
11 | 1500 | 245 | 4,38 | 6,12 | 521
12 1560 | 235 | 442 | 6,22 | 532
13 11620 | 218 | 456 | 6,37 | 562
14 11719 | 211 | 4,66 6,4 574
15 | 1812 | 210 | 4,96 6,5 581
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The temperature of the experiments ranged
from 14° to 22 ° C. Every 30 minutes, solution
sample was taken and the chemical indicators
were measured. The data indicate on produc-
tivity of water treatment at 60 and 90 minutes,
after which the stage of wastewater saturation
with fulvic acids is observed and the water
rigidity and salt content increase.

The physical-chemical properties of the
studied material are interesting. The results of
mechanical adsorption with unbroken hazelnut
shell, with fraction diameter of 14 mm. The
results are shown in Table.4. The technology
of the experiment is similar to previous stud-
ies. List of measuring equipment is similar.

Table 4. Research of wastewater treatment with
hazelnut grinding, fractions of 14 mm

Ne T, M, Hca,

/| min | mg/l | m-g/l R,m-g/l | S, mg/l
1 0 2,5 15,6 12,5 1110
2 60 2,7 14,4 16,5 950
3 120 3,1 9,3 19,8 870
4 1320 2.9 6,6 10,2 910
5 1587 2,7 6,8 11,9 780
6 1647 | 2,65 7,8 10,3 750
7 2784 3,2 7,62 9,8 720
8 2864 5 5,86 9,5 683
9 3034 45 51 9,1 673
10 | 4184 5,2 5,02 115 757
11 | 4329 5,3 5,08 10,8 732

The temperature of the experiments ranged
from 12° to 19 ° C. Every 30 minutes, solution
sample was taken and the chemical indicators
were measured. The data indicate on produc-
tivity of water treatment for 1320 min. Then,
the stage of waste-water with products of shell
biomaterial decomposition and increasing of
water alkalinity and salinity are observed.

Besides the necessity of controlling the wa-
ter-conditioning process, it is important to con-
trol the reference indicators for each part of the
technological process, mainly in the remote
mode.

The process of replenishment of the techno-
logical process losses represents the operation-
al tasks of each power engineering enterprise
[19]. At the same times, the research of the
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possibility and feasibility of the enterprises
water use increasing is very important for re-
source conservation. The use of reclaimed
water after local treatment for increasing the
soil productivity is relatively next step in
agronomy. The use of enriched water with
chitosan, by drip irrigation of plants, (process
of 14 days), shows green mass increasing in
the stem from 4,5 cm to 8,5 cm (in 188%); the
leaf diameter increasing in 1,3 times.

It may be actually, the use of other wastes
for adsorption purposes that is extremely nec-
essary in finding ways of resource saving.

In the case of chitosan using (4,5%), we ob-
serve slight decrease of hardness and alkalini-
ty in the reclaimed water in the interval of 60-
270 min. In the subsequent period, the satura-
tion of the secondary water with amino acids is
noticeable, which affects the water. It is likely
that the saturation processes is associated with
the molecule valence and free reactivity of the
solution. In the measure of interaction (the
length of the contact), the molecules of the
substance become active, the ionic strength of
the solution increases. The controlled course
of the process is actual for this investigation.
In the absence of setted tasks for the experi-
ment, the valence of the solution may be
changed through the molecular components
absorption from the solution. In some cases,
when complex mixtures are formed, theoreti-
cal limitations may be omitted and the
additivity rule may be applied [20].

Vapor pressure of solutions containing elec-
trolytes, (2KC1 + MgCl,), was studied in a
wide range of concentrations at 25°C. The
solution in the case of 0,5 molar solution of
double salt, K;MgCl, has low pressure pairs
Ap/p, = 0,06040; the concentration of potassi-
um chloride is 1 mol, at which the concentra-
tion and absence of other solutions lower the
vapor pressure, Ap/p, = 0,03182. Similarly, for
0,5 moles of magnesium chloride, Ap/p, =
= 0,02525. If we add these two components,
we’ll get a calculated drop in vapor pressure
Ap/po = 0,05707, value that differs by 5,5% of
the measured value. The best option can be
obtained by a little elaboration, which is illus-
trated by: solution (2KCI + MgCl,) with total
ionic strength of 2,5; using decrease in the
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pressure of the molar vapor components at
total ionic strength, Ap/(mp,) = 0,03195 for
potassium chloride; 0,05530 for magnesium
chloride; the ratio in the Ap/p, mixture is
0,03195 (potassium chloride) and 0,02765
(magnesium chloride) with estimated value of
0,0560, which differs from the actual value
only by 1...3%.

In carrying out the experiment, it is im-
portant to use spectral analysis to predict the
course of the chemical reaction and the final
formula of the derivative [6].

On the basis of the obtained experimental
results, it is useful to get mixed materials for
the protocol experiment results.

In this case, the discrepancy between theo-
retical and practical values may be minimal. In
similar way, such combinations of mixtures
were performed experimentally: chitin (23%),
protein (35%), melanoprotein (42%). In testing
the experiment, the following results were
obtained (Table 5):

Table 5. Research of wastewater treatment with
chitosan mix Nel, fractions of 2 mm

Table 6. Research of wastewater treatment with
protein mix Ne2, fractions of 2 mm

A

Ne . M, H, m- '

olp T,min mg/l o/l rg?l S, mg/l
1 30 2 5,34 2,5 480
2 60 3,7 5,08 | 2,35 415
3 90 4,2 511 | 2,32 | 425
4 150 4,38 5,28 2,4 481
5 1140 4,62 535 | 2,43 512
6 1380 4,79 57 2,48 574
7 2580 53 7,1 2,61 582

Ne . M, H, m- | A m-
wh | T | g | g | S ™9
1| 30 | 2 | 534 | 25 | 480

60 4 511 2,6 430

90 4,5 5,05 2,4 379

1140 5,45 5,2 2,4 428

1380 7 545 | 2,45 475

2
3
4 150 51 4,8 2,3 411
5
6
7

2580 79 5,65 | 2,73 598

It is also possible to obtain mix in the fol-
lowing form: protein (12%), glucose (80%),
mannose (3%), galactose (2%), xylose (0,5%),
ash (2,5%) (Table 6). The experimental data
were analyzed.

Analysis of the obtained data shows that
mix Ne 2 (protein (12%), glucose (80%), man-
nose (3%), galactose (2%), xylose (0,5%), ash
(2,5%)) is 20% more productive than mix Ne 1
(chitin (23%), protein (35%), melanoprotein
(42%)) in the time interval of 30...150 min.
Indicator readings of water (rigidity, alkalinity,
salt content) are reduced by 12...23%.
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Practice recommends the development of
adsorption mixes for obtaining the desired
result in cleaning efficiency [15]. It is extreme-
ly important to solve the problem of resource-
saving, especially in the case of technological
chains closing. Utilization accent can express
the sewage of the enterprise, which represents
production reserves for increasing competi-
tiveness:

- as a secondary resource carrying a thermal
potential;

- the reserve of the enterprise, which after
local cleaning expands the products in the ag-
ricultural segment.
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Water oxidabhility
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Water evaporation coefficient

Fig.3. The effect of the water oxidability change
on the water evaporation coefficient

CONCLUSIONS

1. Planned introduction of instrumentation
and technical indicators saves to 100,000
uah/year on each production cycle.

2. The technological process is possible at a
2,25 evaporation rate, but requires careful at-
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tention and readiness of the reagent solution
treatment.

3. Mathematical model of the water evapo-

ration coefficient of the system is obtained.

4. It is possible to use reversed water in

production with purging increasing of the sys-
tem to 0,015 m*/h.

5. It is possible to use chitosan in amount of

45 mg/l, with capacity of 2,9x10° g which
after 180 minutes of settling reduces the pH to
5,6; the hardness is increased to 5,6 m-g/l,
the salt content is reduced to 380 mg/I.

6. The solution can be used to feed vegeta-

ble and ornamental crops in the local agricul-
tural landscape of the enterprise. The use of
adjacent production facilities allows to expand
the range of products and to improve the com-
pany's image.
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MopeanpoBanue Haie;KHOCTH Pa0OTHI 3aMKHY-
TOM cCHCTeMbI BOIOCHAOKEHHS
B YCJIO0BHUSIX I100aJ1bHOI0 NOTEIIeHU

Anekceit Hazapenko

AHHOTauus. V3y4aiorcsi BOIIPOCH TOBTOPHOTO
WCTIONB30BaHUA BOJABI B PEKPEAMOHHBIX LEJAX
npennpusatuii. OpraHudHas cucTeMa IpearpUsTHs
MOXET OBITh aJaNTHPOBAHHOM CHCTEMOM BOJO-
CHa0XKEHUSI, TEPMETUYHO 3aKPHITOH U OCHAILICHHOM
aBTOMAaTUYECKUMH IAaTYMKAMHU, BO BCEX CMBICIIAX.
Taroke 1HenecooOpa3HO HCIOIB30BATh AMCTAHLIU-
OHHOE yTIpaBlieHHE MapaMeTpaMu TEMJIOBOrO Mpo-
mecca Ha y4JacTKax C HCIOJIb30BaHHEM MOJIyJIeH
GPS. BaXHOCTH KOPITOPATHBHOTO aKIIEHTa 3aKITIO-
YaeTcsl B CO3AaHUM COIMAIbHOW OTBETCTBEHHOCTH
IUIsl CEpBUC-MEHEDKEPOB M MEXAaHUKOB ISl KaK-
JIOTO pecypcocOeperarmero AeNCTBUs U Oy ayIIIX
9KOHOMHMYECKHX MPEIIOYTECHHUH.

HauGosee mepcrnekTUBHBIM U COLMAIBHO MO-
TUBUPOBAHHBIM HAIPABICHUEM PELMKIUHIA SIBIIS-
eTcsd MOJEIMpOBaHME OajlaHca Pa3lIUYHbIX MOTO-
KOB BOJIbI C YYE€TOM Ka4€CTBAa XUMHNUYCCKHUX KOMIIO-
HeHToB [1].

B HacTosimee Bpems rpaxznaHe U aAMUHHCTPa-
Ul TEXHOMAPKOB OIIEHUBAIOT YUCTYIO BOIY JUIS
TAaKUX ITOKA3aTEIICH:

- 0e30macHOCTh BOJBI (CaHUTAPHO-AIHIEMHU-
OJIOTHYECKHE TPeOOBAHMUSA);

- HaJJM4ue BOJBI (KOJIMYECTBO U KAYECTBO);

- CTaOWIIBHOCTH KadecTBa BOABI (BoJa IJisl 9KO-
cHCTeM, BOJa JAJIsl 370pPOBbsI, BOJA AJIsl yCTOWYHUBO-
r'0 pa3BHUTHSL);

- UI3MEHEHHUE KJINMaTa 1 BoJiHas O0€30MacHOCTb.
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Jlis COOTBETCTBUSL 3TUM IOKA3aTeNsIM, OBbLTH
MIPOBEJEHBI IKCIIEPUMEHTHI ISl PAa3HBIX PEXHMOB
paboTHI IPOU3BOICTBEHHOTO 000PYIOBAHUS.

Takum oOpazom, Ui ONpeAeeHUs] ONTUMAalb-
HOTO KOJMYECTBA TPECHON BOJIBI HCIIOIH3OBAJICS
LIEHTPAJIbHBIM OPTOTOHAJIBHBIA KOMITO3UITMOHHBIN
IUTaH BTOPOTO MOPSIIKA.

MaremaTHyeckas MOAEIb IOIydeHa B X0/€ Ha-
YYHOTO 9KCIIEPUMEHTa

MonenupoBaHue CUCTEMBI C YI€TOM KECTKOCTH
Boabl (1,5...10,5 Mr-skB/m), MIETOYHOCTH BOJIBI
(1,5...10 Mr-skB/i) maeT MPOTHO3HBIE HaHHBIE O
TOIyCTUMOM  K0d(ppHIeHTe HCTIapeHus LIHPKY-
JUPYIOLLEH BOABL.

Ha ocHoBe 3TOrO0 MOAENMpPOBaHUS PEKOMEHIY-
€TCsl PeKOMEHIOBATh TMOATOTOBKY MCKYCCTBEHHOTO
HCTOYHHUKA IHUTAaHHUA C KECTKOCTHIO BOIbI 1,5 MrI-
9KB/J Ha MPENNpPUATHAX. DTO MO3BOJUT CHCTEME
pabotats npu kodhdunmeHTe wcrnapeHus 2,55 u
COXPaHHUTh 00BEM CBEKEH BOJIBI, PaBHBIA MPOMU3-
BOJICTBEHHOMY ITUKITY.

Hcnonb3oBaHue CenbCKOXO3IMCTBEHHBIX OTXO-
JIOB (XHTO3aH) MOKA3bIBACT BO3BMOXKHOCTh HCIIOJb-
30BaHUA i1 OYUCTKU CTOYHBIX BOJ B IIPOMBIII-
JICHHbIX IUKJIaxX.

OTOT X€ pacTBOpP MOXKHO HCIIONB30BATH IS
IMUTaHHUd OBOLIHBIX M JCKOPATUBHBIX KYJIBTYP, B
MECTHOM  CEJIbCKOXO3SIMCTBEHHOM  JaHamagTe
npennpustus. Pa3Butue nouepHero Mporu3BOACTBA,
MTO3BOJISIET PACIIUPHUTD ACCOPTUMEHT MPOAYKIIUU U
YIAYUIIUTh UMUK KOMITAHUH.

KuaroueBrble ciioBa: 6ananc, KodpQUITUEHT BO-
JIOTIONIB30BaHMs, MOBTOPHAS BOJA, KOX(PQUIMEHT
ynapuBaHud, MOANMUTKA CUCTEMBI, )KECTKOCTD.
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