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PROSPECTS FOR (ELLULOSE PRODUCTION FROM
ALTERNATIVE NON -WOOD MATERIALS

Alimova D.A., Nabieva I.A.
uvashkent Textlie and Light Industry Institute

Nowadays, the production of thick paper is developing rapidly with pictures compared to the
types of writing and printingpaper. "Allianz Research. "How paper and board are back on track”
reports that in 2023, the volume of production of all types of thick paper in the world will increase by
73%. For the purpose of comparison, 17% of the produced paper was dsayijianic aad 20% was
writing-printing paper. This situation is related to the high demand for thick paper for packaging
products due to the increase in oil and gas prices in the ijld

Increased demand for paper and paper products may lead to shortagesngf\eristl stocks.

In order to partially compensate for this deficiency, it is necessary to offer effective technologies for
the use of notwood plants in the production of paper types. One such resource is licorice root waste,
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which after drug extraction dm the root of this plant, the remaining waste contains up to 30%
cellulose [2].

Licorice root waste generated in the pharmaceutical industry was taken as an object, its
composition according to [3] is as follows, %: extractable substan@® . 7 3 N®tei-6 ; p
12. 36N0. 943;1.c6e9NOu. ao8s;.e614iN@dn i7B; mi3n edr9aNo0 .sOu2b.st an

The boiling process was carried out in special -2llIForand minireactors equipped with
hermetically sealed, appropriate temperature and pressure equipaeert. amples of different
compositions were formed in a E®paper molding machine, where the pressure and temperature
were controlled.

The amo telluloseoirf cellllose was determined according to [4] by the amount of
residue that remained insoluble in 17.5% alkali solution. The ash content of cellulose samples was
determined by the amount remaining after heating in a branded muffece (NeveQTZ 1107) at
high temperature [5]. The level of whiteness of the samples was determined on “Bijekol
laboratory equipment.

The degree of polymerization of cellulose was calculated by determining the viscosity of a 0.1%
solution of the sanmips in a coppeammonia solution. IRpectroscopic studies were carried out on
a Nicolet iS50 (Thermo Fisher Scientific, SShA) spectrophotometer at wavelengths of 4000...400
cmi 1. X-ray studies were carried out on a DRGM diffractometer, the degree ofystallinity of
the samples was calculated based on the ratio of peak intensities. The physical and mechanical
properties of paper samples were determined on a Zwicii®ynamometer.

The natron method was used to obtain cellulose from licorice root veastesaustic sodium
solution was used as a boiling reagent. Temperature and duration, as well as the concentration of the
boiling solution, are the main technological parameters in sodium boiling. Several cellulose samples
were taken in order to study teffect of technological factors on the quality of the product.

The results of the experiment on the effect of the length of the boiling process, the temperature
of the process and the concentration of chemical reagents on the quality indicators ofitieel obta
cellulose are presentedtable 1.

Table 1.- The effect of alkali concentration on the quality indicators

of cellulose (module 1:10, temperatur
Alkali concentration, g/l Ui cellulose, % Degrge O.f Ash, %
polymerization
20 654 940 2,70
40 73,8 855 1,05
60 84,7 721 0,75
80 85,1 610 0,61

It is known that in alkaline boiling, th@ocess of alkaline hydrolysis of the components present
in raw materials takes place. Under the influence of alkali, hemicellulose and other substances become
soluble and pass into the boiling solution. As the concentration of alkali increases, thiss proce

becomes more active, and as a r -eellubnsetanda detreabee a d s
in ash. An increase in the amount of alkali in the composition of the boiling solution leads to a
decrease in the degree of polymerization. Theean i s t hat i n the p+oces

glycosidic bonds between cellulose monomers are broken, that is, the process of destruction also takes

16



 sdzedh e sc Isj mndesdzse d d

place, which leads to a decrease in the molecular mass of cellulose. At a concentration of 60 g/l o
alkali, the quality parameters of cellulose were improved, at higher concentrations (80 g/l), the effect
on the degree of polymerization of cellulose was evident, and it was found that the remaining
parameters did not change significantly. Further rebeaas conducted to study the effect of boiling
process temperature on pulp quality, the results obtained are presdatddn

Table 2.- Effect of boiling temperature on the quality parameters of cellulose
(module 1:10, alkali concentration 60 gfyration 120 min)

Tempgrature, Ui cellulose, % Degrge O.f Ash, %
Uwd polymerization
120 65,1 880 1.62
140 69,0 766 0,97
160 84,7 721 0,75
180 85,4 700 0,69

Temperature is one of the most important influencing factors in the boiling process. is kno
that the reaction rate is directly proportional to the temperature increase. In the conducted studies, it
was observed that this law is preserved, and the increase in temperature led to the improvement of
the quality indicators of the obtained cellulakes to the acceleration of the reactions in the boiling
process.

The influence of the duration of the boiling process on the properties of the obtained cellulose
in the extraction of cellulose from licorice root waste is present&bla3.

Table 3.- The effect of the duration of boiling on the quality indicators of cellulose
(module 1:10, temperature 16004, al k

Duration, min Ui cellulose, % Degree of polymerization Ash, %
60 72,0 766 1,03
120 84,7 721 0,75
180 85,4 680 0,69

An increase in the duration of the boiling process also led to an improvement in the quality of
cellulose. When the duration of the process was increased from 120 to 180 minutes, it was observed
that the degree of polymerization decreased from thétyuadicators of the obtained cellulose
sampl es, it was f ocoellldse hath @imost thé sameavaiue uThe resalt$ of e
conducted research show that as the concentration of alkali, process temperature and duration increase
during the loiling process, the degree of polymerization and ash content of the obtained cellulose
sampl es decr eas e scellulese idcreashse Basedhan uhe bbtaiméd results, 60 g/l
al kal i soluti on, temperat ur e o foundté PeAraional fod du
obtaining technical cellulose from licorice root waste.

On the basis of the conducted research, the possibilities of obtaining cellulose from licorice root
waste were shown. It was determined that the temperature, duration aedtcatien of chemical
reagents of the process of extracting cellulose from licorice root waste are related to the quality
indicators of the product. The possibility of forming packaging paper from licorice root waste
cellulose was concluded based on theeexnental redis.
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COMPATIBILITY OF THREA D TENSION IN CIRCULAR
NEEDLE KNITTING MACHINES

Qoraboyev B.Y, Yunusov K.Z.
Tashkent Institute of Textile and Light Industry
Republic of Uzbekistan,Tashkent

In the production of knitted products, the type of product is selected based on the
technologcal capabilities of the machine. Two types of circular and flat needle knitting machines are
usually used in the production of knitted fabrics. A circular needle knitting machine was used to
obtain a new type of knitted fabric based on the technologipabdé#ies of the machine and in order
to ensure the thread tension in the thread fepslystem at the same standard.

Fig. 1 shows the operation status of the control sensor that detects thread tension in circular
needle knitting machines. The 1st thrgaés to the 2nd thread and then passes through the tensioning
device. 3rd thread gathers the necessary thread in the thread collector. yarn deformation detection
control sensor Figure 2 leads to further improvement of the quality indicators of knittecttsrod
execution is carried out. Figure 1
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Figure 1. - Circular needle Figure 2. - Thread tension
knitting machine detector setup

Figure 3. - The weaving system of the circular
two-needle knitting machine

Kilns (buckets) that ensure the wamnent of needles on a global scale consist of fully lifting,
half-lifting and direct transfer wedges, with the help of which the movement of the needle heels is
ensured, and the recommended rapporti are typed into the wedges. The placement of theafiew type
knitted fabric on the wedges is shown in Figure 3, where there are indicators (scales) on the wedges
that bring the depth of the needle to the same standard. One of the most important processes in the
production of new types of knitted fabrics is tlogrect installation of wedges, that is, it is important
that the disc and cylinder needles move without touching each other. Circulaeédt® knitting
machines have two types of weaving system, the front side of the fabric is disc system, and the rear
side is made of knitted products using the cylinder system. For the nelayeioknitted fabric, the
bending depth of the needles is changed from cylinder wedgbs@3lisc wedges (Q-0-1).

In two-needle machines, the valusseach knited fabric and thread are displayed based on the
texture and type of fabric, in which the distance between the needles is adjusted according to the type
of fabric, as a result of the movement of the knitting system, the disk and cylindrical needles are
movel, that is, until It is used in order to bring the density of the knitted fabric to a standard and to
prevent thread breakage. The depth of bending of the needles and the tension of the thread are
important in obtaining twdayer knitted fabrics. The thrdaension is adjusted depending on the
linear density of the thread and the type of fabric. When making a new type of-thordsl&nitted
fabric, the front side of the fabric is made of polyester thread, and the back side of the fabric is
hygienically usé&l cotton thread. Polyester threads are used to connect the front and back layers. the
texture of the tissue was increased, Figure 4 shows the obtained results and graphs.
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Figure 4. 1-2-Microscopic view of twelayer tissue.
3rd Gragk inscriptio

A new type of twelayer knitted fabric was developed using a thread tension control system
on a circular needle interlock knitting machine. The sides of thdayer knitted fabric are knitted
separately on the basis of glad fabric, and an addititbnedd is used to join the layers. As a result
of taking the knitted fabric, it was possible to increase the strength of the knitted fabric as a result of
giving special tension to the threads forming the loop of the front and back sides, and spsamal ten
to the connecting threads.

Summary

By effectively using the technological capabilities of knitting machines in enterprises
specializing in the production of knitted products, it was possible to obtain knitted fabrics by
effectively using the devices theontrol the thread tension in the development of new types of fabric
assortments. as a result of the installation of the tension control structures, it is possible to obtain
high-quality knitted fabrics by ensuring the technological parameters of ttiedfabrics in the norm
and to prevent the unevenness of the fabric. The problems of production of knitted products, which
can meet the requirements of the domestic and foreign markets, and achieve economic efficiency by
producing competitive, highuality knitted products that can replace imports, have been partially
solved.
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PROSPECTS FOR RATIONAL USE OF SECONDARY RESOURCES

Miratayev A.A., Nabiyeva I.A., Islamova Z.Sh., Abdumajidov A.A.
Tashkent institute of textile and light industry

Introduction . Coar® sheep's wool is grown the most in Uzbekistan, it contains a large amount
of nonfiber waste and is of low quality. 420 percent of the collected wool is reused in the Republic
[1]. Comprehensive measures aimed at organizing the production of a wideafahighquality
textile and sewingknitting products, deepening the localization of its production and increasing the
export potential of local producers are being implemented in the republiCy&gntly, the wool
industry is one of the textile brarety and wool processing in the enterprises of the branch produces
yarns of various linear densities from pure wool or a mixture of its other fibers, wool yarns, various
technical and special yarns, carpets and carpet products, amwbxen materials. isding released
and this issue is very urgent. In order to accelerate and improve the primary processing processes of
washing wool fiber, scientists use oxidiziregducingreducing systems in finishing processeg3
methods of cleaning wool fiber usingzzmes [5], modification of the fiber surface with silicone
solutions [6],aresuggested.

Results.In this scientific work, the results of the study of the factors affecting the processes
of bleaching wool fiber using various reagents are presented.noverkthat black and dark brown
wool fibers are not bleached, they are bleached when used in the textile industry, acwldigitt or
white wool is bleached. Usually, fine wool is colorless and can be used to make a range of different
colored fabrics.Such wool does not contain natural pigment, that is, a substance that gives color to
the fiber. Semrcoarse and coarse wool can range in color from light tan to dark brown or even black.
Due to the fact that the pigments that give color to the fiber areicaéyrbound to keratin, it is
necessary to take into account the preservation of keratin, that is, not to damage it, when organizing
the processes of removing them from the fiber. Pigments are resistant to weak solutions of alkalis and
acids, but resistamo oxidizing agents and reducing agents. Studies using these properties of pigments
have used an oxidant, hydrogen peroxide, to bleach wool fibers.

The process of bleachirdpcolorization of the washed dacklored wool fiber was carried
out. The composibn of the solution consisted of hydrogen peroxide as a bleaching agent, sodium
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silicate as a stabilizer, arstirfactang of different activity. The effect of the nature of the surfactant
on the color intensity and whiteness of the wool fiber is presemtédurel.
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Figure 1. Effect of solution composition on color
intensity and whiteness of wool fiber

From the data presented in the picture, it was found that the nature of surfactant during the
bleachingdecolorization process has almast effect on the whiteness level and color intensity of
the fiber.

Hydrogen peroxide breaks down to form perhydragw, which is unstable, and atomic
oxygen is formed, which breaks down the pigment in the wool to a-seligle state. It is known
thatin an alkaline environment and high temperature, hydrogen peroxide is catalytically decomposed
into water and atomic oxygen. Catalytic decomposition of hydrogen peroxide by the-cédiical
mechanism under the influence of some metals (iron, manganegearad their compounds is
intensified, causing ineffective consumption of hydrogen peroxide and destruction of keratin by
cystine and peptide bond$he sodium silicate included in the solution prevents the catalytic
decomposition of hydrogen peroxidegdaadso ensures the alkalinity of the solution. According to the

given results, the effect of process temperature on fiber quality was studied due to the fact that the
degree of whiteness of wool fiber did not meet the requiremeitie {).

Table 1. - Dependence of fiber destruction and whiteness level on process temperature

Quality indicators
No. Bleaching Staple length, | Diameter, Fiber Fiber
temperature’y mm Om destruction, %| whiteness,%
1 i 83 65 25 25
2 40 81 61 45 33
3 50 78 58 52 39
4 60 75 46 58 32
5 70 69 37 62 29
6 80 62 21 75 26

The quality of the bleaching process is evaluated by the degree of whiteness of the wool and
the destruction of keratin. The level of keratin degradation is determined by the solubility of bleached
materal in a solution with a modulus equal to 100 in a 0.1 N caustic alkali solution at a temperature
of 65°C for one hour. As can be seen from the diagram, the dissolved part of wool that has not been
bleached is 112%. In bleached fiber, this value is frdi8% to 39%. This diagram shows that as
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the temperature of the bleaching process increases, the degree of whiteness of the fiber increases ir
direct proportion to it. But if the melting value of the wool is 30%, then this means that the wool has
been deeplgestroyed. This situation can be explained by the breaking ofcoeatent bonds in the
wool macromolecule and the formation of lower molecular peptides. Taking into account the above,
a temperature of 8¢ was found to be optimal for the bleaching s

In the results of the cited research, bleaching of wool fibers up to 74% was not achieved,
therefore, bleaching under the influence of fiber reducers was studied in further research. When wool
fiber is bleached using reducers, sodium bisulfite is aselde main reagent in the solution. Bleaching
in a bisulfite solution was carried out in a-389% sodium bisulfite solution with a modulus of 20
for one day at room temperature. Then the fibers were pressed and treated with sulfuric acid solution
(5% by mass) for 15 minutes, then washed with water.

Table 2. - Effect of sodium bisulfite concentration on wool fiber quality

Quality indicators
No. | Sodium bisulfite Staple length, . Fiber Fiber
concentration, g/l mm Di amet | gestruction, %| whitenes®%o

1 T 83 65 25 25

2 1,0 82 60 45 33

3 15 74 56 52 39

4 2,0 73 43 58 32

5 2,5 68 33 62 29

6 3,0 65 19 75 26

Taking into account that the chemical structure of melanin forms chelates with metal salts,
studies were conducted on extracting the gighthat gives natural color to wool from protein, and
then reducing fiber destruction by bleaching it. Since the samples were not white, their degree of
whiteness was expressed by the yellowness irtdbie@).

Table 3. - Dependence of duration of deodkationbleaching
process on wool fiber quality indicators

Quality indicators Duration of the process, min
** 30 40 50 60
Fiber destruction, % 33 26 25 24 23
Jaundice index, % 42 32 27 24 24

Process temperature

. . ** 40 50 60 70
Fiber destruction, % 20 5 6 29 35
Yellowness index, ¢ 34 33 28 25 22

According to the results of the research, it was found that by treating wool before the
dyeingbleaching process with iron sulfate, the protein destruction was reduced as well as the
process was acarhted (Figre 2).
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The results of the research on the bleaching of wool fibers under the influence of the repulsive
effect are presented ithhe second table=rom the data presented the table we can see that
increasing the concentration of reducing agent in the bleaching solution to 1.5% increases the
whiteness of the fiber and then causes the fiber to turn yellow. Mass loss of fiber increases with
increasing concentration of necer. In further studies, the influence of the duration of the dyeing
process of wool fiber with hydrogen peroxide on the level of whiteness was studied. When treated
with hydrogen peroxide in an alkaline environment, the destruction of the fiber incesagedsult
of the breakdown of melanin, as well as the breakdown of protein through cystine bonds, under the
influence of perhydric ions formed.

Conclusion. The results of the research on the study of the factors affecting the bleaching
processes usingfterent reagents for bleachirdgcolorization of dark wool fiber were presented.
Keratin destruction was determined by dissolving bleached material in a solution of modulus 100 in
0.1 N caustic alkali solution at &5 for one hour. In order to prevent (@duce) the destruction of
wool under the influence of oxidants during the decolorizableaching process, the order and
approach of the decolorizatidrteaching process of dadolored wool was developed, taking into
account the fact that melanin formbkelates with metal salts according to its chemical structure:
FeSQAH.O (10g/l), HCOOH (6 g/l) nonionic surfactant (0.5 g/l), pH=6, process duration was 40
minutes, temperature5C.
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STUDY OF THE EFFECT OF THE ANGLE OF DRYING AGENT INTO THE CLEANING
CHAMBER ON THE EFFICIENCY OF THE EQUIPMENT

Rozmetov R.I., Tuychiev T.O.
Tashkent institute of textile and light industry

The efficiency of the equipment in the technological system in the initial processing of cotton,
the efficiency of cleaning, the improvement of fiber quality based on the effective separation of
impurities from cotton and fiber is inextricably linked with the effettair temperature and air
consumption on cotton, which is one of the main factors [1, 2].

In order to simultaneously dry and clean cotton, thel@M equipment for cleaning cotton
from small impurities was improved by installing pipes along the lengtmeathamber on the upper
side of each cleaning chamber on the upper tier [3]. On the basis of theoretical studies, it was studied
that the drying agent is supplied to the upper cleaning chambers along the length of the chamber from
the upper side of thepeé slit, with a deviation angle of 3&5°, 6(° degrees relative to the horizontal
axis, which has a positive effect on the process of cotton drying and cleaning from impurities. Taking
this into account, experimental studies were carried out at the-aEvigoned deviation angles.

The research work was carried out on KhoreiZiii selected cotton with a moisture content
of 9% and impurity of 5.4% [4, 5]. In order to dry cotton, drying agent froRC26 100°C, air from
8 thousand rith to 10 thousand #fh were used through the pipe slot.

When the air temperature is % and the air consumption is 8,006/mat the angle of 30
45, 60 degrees deviation of the pipe slot from the horizontal axis, the dirtiness of cleaned cotton is
reduced to 4.12%, 4.31&nd 4.62%, and drying in the cleaning chamber The quality of cleaned cotton
was improved from 0.19 (abs)% to 0.5 (abs) % when the drying agent was given at a deviation angle of
3P degrees, and the drying agent was given 3t degrees relative to tHerizontal axis. When
the air consumption was increased to 9,08®aur without changing the air temperature, the dirtiness
of cleaned cotton decreased to 3.81%, 4.21%, 4.4%. In this case, when the drying agent was supplied
to the dryingcleaning chambeat a deviation angle of 3@degrees, the quality of the cotton after the
equipment improved from 0.4 (abs)% to 0.59 (abs)%, in turn, compared to when the drying agent was
supplied at 44 60 degrees relative to the horizontal axis. When the air consomistincreased to
10,000 n¥hour without changing the air temperature, the dirtiness of the cleaned catteasks to
3.62%, 4.11%, 4.22%he quality of cleaned cotton improved from 0.49 (abs)% to 0.6 (abs)% compared
to 60 degreeg|6].

Reduction ofimpurities in cleaned cotton when the temperature of the air supplied to the
improved 6A12M dryingcleaning equipment, which cleans cotton from small impurities, is
increased to 10%C, the air consumption is 8 thousanglimand the slot of the heat agsopply pipe
is changed by 3045 and 66 degrees relative to the horizontal axis observed. In this case, when the
drying agent was supplied to the cleaning chamber at a deviation anglé, &048egrees, the
dirtiness of the cleaned cotton after diyiand cleaning was 4.1% and 4.34%. the dirtiness after
cleaning was 3.82%, and the quality of the cleaned cotton improved from 0.28 (abs)% to 0.52 (abs)%
when the drying agent was supplied to the cleaning chamber’,a6@5degrees relativéo the
horizantal axis (Fig. 1)

Without changing the air temperature, when the air consumption is 9 900the dirtiness
of the cotton decreases to 3.56%, 3.98% and 4.2%, and the quality of the cotton when the drying
agent is supplied to the cleaning chamberdaation angle of 30degrees is the same as when the
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drying agent is supplied at the remaining deviation angles. in turn improved from 0.42 (abs)% to 0.64
(abs)%.

When the air consumption is increas
to 10,000 r¥hour without changing th
tenperature, the dirtiness of cleaned co
decreases to 3.23%, 3.76%, and 4%. incre
from 53 (abs)% to 0.77 (abs)% (Fig. 1).

During the period of research wo
the influence of hot air consumption ¢
temperature change on the cleaning efficie
of the equipment during cleaning of cottor
the dryingcleaning equipment was studiec

The cleaning efficiency of th

dirtiness of cotton%

equipment was equal to 23.7%, 20.2% : 30 45 60
14.4% when the air temperature was %5 anale of deviation of the pipe slot. dearee
and the air consumption was 8 thousand 1, 2, 3 respectively 8, 9, 1thousand rfih

at the angles of deviation of the pipe slot fr

the horizontal axis of 3045, 60° degreesin Picture 1. The graph of the dependence of th
this case, the cleaning efficiency of t change in the content of small impurities in tt

equipmentvhen the drying agemtas cotton on the angle of deviation of the pipe sl
(drying agent 108S)
supplied to the cleaning chamber at a deviation angle®ad@frees washown to be 3.5 (abs)% to
9.3 (abs)% higher than when the drying agent was supplied at a deviation an§enof @8 degrees.

When the air consumption is increased to 9,08@our without changing the air temperature,
the cleaning efficiency of the egument is 29.4%, 22% and 18.5%, while the cleaning efficiency of
the equipment is #5and 6@ increased from 7.4 (abs)% to 10.9 (abs)%, in turn, compared to that
given in degrees deviation angl&his indicator is equal to 33%, 24% and 21.9% when the air
consumption is increased to 10,00&mwithout changing the air temperature, and when the drying
agent is supplied at a deviation angle df @8grees, the cleaning efficiency of the equipment s 45
and 60 showed that it was 9 (abs)% to 11.1 (abs)% éigh turn than that given at the angle of
deviation of degrees.

At an angle of 39 45, 6(° degrees deviation of the pipe slit from the horizontal axis, the
temperature of the air supplied to the cleaning chamber i8C,abe air consumption is 8 thaursi
m3/hour, and the cleaning efficiency of the equipment is 29.3%, 24.1% and 19.6%, respectively. can
be seen to be equal to. In this case, the cleaning efficiency of the equipment when the drying agent
was supplied to the cleaning chamber at a deviathgie of 36 degrees was shown to be 5.2 (abs)%
to 9.7 (abs)% higher than when the drying agent was supplied at a deviation andl@nd 48
degrees.When the air consumption is increased to 9,000hour without changing the air
temperature, the cleeny efficiency of the equipment is 34.1%, 26.3% and 22.2%, and when the
drying agent is supplied at a deviation angle &fdBfyrees, the cleaning efficiency of the equipment
is 4% and increased from 7.8 (abs)% to 11.9 (abs)%, respectively, than thatagié€ degree
deflection angles.
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When the air consumption is increasec
10,000 n¥hour without changing the :
temperature, the cleaning efficiency of

equipment is equal to 40.2%, 30.4%

25.9%. It was found to be 9.8 (abs)% to :
(abs)% higler, respectively, than that giver
45° and 60 degree deflection angles (Figt
2).As aresult of the conducted research, it
studied that the drying agent supplied to
cleaning equipment at an angle of 368, 60°
degrees deviation from the lwontal axis of
the pipe slot during cotton cleaning acceler:
the separation of small impurities from t
content of cotton, improves the quality Picture 2. A graph of the dependence of the

cleaning efficiency%

an Fi L (1]
anale of deviation of the pipstot. dearees

1, 2, 3 respectively 8, 9, 10 thousand m3/h

cotton and increases the cleaning efficienc change in the cleaning efficiency of the
the cleaned cotton due to the reduction of equipment on the deviation angle of the pipe :
in the deaned cotton. (drying agent 1068S)

In this case, when the pipe slstinstalled at a deviation angle of°3flegrees relative to the
horizontal axis along the length of the equipment and the drying agent is supplied through this slot,
the cotton fiber receives heat at a high level, and the quality of the cotton indrg#s&8 (abs)%
on average compared to the other deviation angles, and the cleaning efficiency of the equipment it
was found that the average increased by 14.3 (ab¥}%n cleaning cotton from small impurities in
the cotton dryingcleaning equipment, whehe drying agent is supplied to the cleaning chamber,
installing the pipe on the upper side of the chamber along the length of the chamber and placing the
slot for supplying the drying agent at an angle df@&&grees in relation to the horizontal axisngo
the length of the chamber was studied to have a positive effect on the quality of cleaned cotton and
the cleaning efficiency of the equipment.
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LV BdZOW  SIClOlz'  dz) MsdRdzj dzdets, B EHEMjJJ 15§ CMisddz dats
1 4 Mswe s s dets g Is j dz' dzlz¥ Histetsetso L dzlz dgf vj Eslisde®@ls tizf 2
BEHEMjJ. [JudodHde B8 Wodw jIsfpw Istsls W OCI, Yyt tr dzt
tcOLodlsdw. | HOddts] otjdk" M sGototsdids? Mettshis! v
ZzOf tc Qo dzj dzd d .
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Red [ (1 L] d1RY {gflrivfeuvRr wff1rryY1{BE H#UZSR
{1t o1y AL) sisi1¢

4 Odzd dzH ) O.dzgtsov BO s, Etsdd jOo JelsrB ST d B8O M. R.
t1TRAZUOHYJEMECd2 cetsmizu OteMmise j dzdz'2? OcGtcOtedz 2

1 OydsdzOdz’ dzOw OC OH § B3d W3 [ddOfz C¢ luPdzdy @@ duntisfizO
sjodsdseduiMSd?2 kdde j%hmdlsjls sOHYdSdHf

[MeBts] odzdd3Odedj L OMAzEY JoOJls ©jrdtsdztsedwy {tc
f StctsH ¢ ¢ 5dz0. [ dzw Mtse toj d3j dazdzts 2 sjrddSd d Isyj
dzj tc Qo dzts dzj tc dzts s ! ZOctcj o O d wBjL B8BY do Qdpdiiny § & 3
9" M h j &z sdesmdesMisd] § stetsH d SedBtdHBe dd3gjs s f
10, 0%, fomiskzfOtls o ftsdLotsHMmMlsos BJjL Isjff dzso BGets

MOtOCIsjtedzs? tsfytse j dzdztsfls: ¥ § sMiskzy dzj dzgdw H Odzder
9 IzOy dztsMis ! s eBtYGLES IsojtfL Hj 2 Misoadw o Gty My Jtedy
¢ € t5dzO 9 ®OLd » EfMdzsedwna, Cdzd BOISO N j dzC 5O tSH Y
d 9'BBtcO kMstes2Mmlso ® o dOyYyoOdz Isjrdtdsecdyd M et
toj L zlslg sOC OyjMmlsots 9" f MO dds?2 fJtesHEzSyYydd § sdzzyo
dgmrtsHdz = Mo 52 fildsjorn ddis dftdasddtous HiIPES 6 5 fsCOLOIjdv ¢ts¢

[Mdzso 52 o' BtStcO® Istsets dqdzd ddesets MftsmMseB O d fto
nOOCIsjtedMmMisdsd (B FgdfhdEhedy OFf steOL f35j 6O CsCts
fJtcosdzOyOdz! detsj o dzOy dztsfylsdz J ~nOtcOCIsjtedmisdC d, i
LOadmwhdj tls dMrHdsets MhMsswddy C(sCtsdZO d jo
1IsOf j tsded dzj Hisfls Blctg wdats Isd HBOGz dizj 2" jets dMMdzj Hise C

Il ftsyd Mmd MEhCd CB8CtdzO0 dzj sBrBBHIABES EZydlsr o cC
fjtcjtcOBOISr 90 iitsets ¢ ¢ 5dz0O, dzts d Isj d3tf j cOlskztedz |
sj BB j cOkzter §sMmdzjHdzj cts MY sMtse Misdatdz jds lgftsizlsy dzfmd & g
ftcdoedmMisd ¢ Mmdzdyj ded® € OyJ Miso jipzdg FO.f ¢ OL Ols j dzj 2

I sor hjdzd § dMma sH dats 2 o dzOy desfisd CCtsdzO® te(
i f desdesmdlsj dzv ftcdotsHdls ¢ Mmdedy jdeds HtetsdLosHdIs]

vjtedsd yj S d?2 ftoesyl MnOoafigipwd of 2 € tslsts dz@dzts ¢ d ~ W C
oLOdhBsHj2Mlsadd, dtsydats dMmMimdzj Hise Ols! Mtse tej d3j dzdz" C
Cslstster § fsLosdwvels fm d&3d dzd d30dz! dz' d3qd L OlstcOls ©Od3qd
stflsd 30 dz! dz" 3.

[ Mdzts o dats j ftoj ddiBzh j Msoats dgi Is tSteitisen O dag® Is j LadfDAsafsupg Gr
otsL dBsy detsfisd BSHdeso toj d3j dedetsé s dL zyj dedw BtSdz! h s 5 -
o9 MdMmlsj d3dd BBy WOCktstedzr = oL OddBsHj2Mise 2.

rdzv o' Btstc® BBy ISBHO § ZzOdzdtetso Odzedw + S MY J tod d3j dazl
fJtcd d3gj dzdzr = W OC Isdzs® tso j dzch qaff czlzr h W2 dz¢ y d d .

l twjLkzd O] IitsttjldyijmMédas d 1+ S$MYf jted dzj dzls O
MstcC skt d Mots2Miso O otsdtsC dzO or" wodzj dz fdzj HIz® !
dMmatsH dZOW o dzOy dzsfls! CB8CBdZO, HBHO jttedzlssets Mmkh ¢

RLEyde d3OIsj ted@etzj, Mgt Ha W Oy sdzO@ d dzO@ tsMhdese
ftcjHOoOtedlsjdzt dzgr » tojLEzdz IsOsse 1 CMYf jtedd3j dzgls Odz? dz' ~
BN dzd EMlsOdzso dzj dz@ dzO § sMmlstswdzde' = Bktetso dzgv n:
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1. 4 tstetsmlis! Hodykhjesfmw Isjf dzcdsimdlsj v ©0O9
steB3OdZzdzsg dizr fetslsj COdzdvw ftesyd MMO Mmizh Sds dan OF  dzo
27220, ( BOlsts.

2. ltesdLotsHdIsj dz detsfyls! mMeh ddz¢d 6 or kh j dad
s sdzi O 21 2202 Is/ Mkls, dO Mk2EEzHRE € GOt ]l O j ydo O
Bsh dzsmisio dqisQaaslsas 7 f 2dzC IsOn, ftod Sttt COyYJ Mise
stcj Btso OdzgdW d3 ¢ sMfilsOdzH Otels O,

17 dzd eor"r BtOdzr Mmih jMmlse jdedzr § WOSCIstster Hdzv o ¢ ozt

U B jcOkztcO Isj f dzsdztsmd Is j dzw sftcjHjdvjl f t
o ZOGtsslsB stelz, § dfifgd S ydzls f csyj MMOG MmMEeh¢d M §to
s Bf j cOlskzte lsttOy O IsMw dzO ¢ Oyd Mise j dzdzr M s §@.L OI

1 dyded?2 Ektetse j dz Isj B j tOIskzter Isjf dzsdzesmd s j dzw
dgMmrtHds?2 o &zOy detsfisd Hts Rtc fasshikits 2 11§ jom dizd &ts &z G5 p f
sjf zsdzsmdls j-tlzV 558w FSAQWO" 90jls osdzdwdedd ftetsyj MmO
Cslsster 2 orBtoOdz s tjLlzdz OO fsdmMétsar o 1 ¢ Mt
gL zyoeh dn o dzd W dzd § ftesyj MMO -yl d 1 dz0 te OB &l jj f
tcOMMdzOIsted ® O IsMw  HJIsOdz! dzgts dzO W kzdzH Od3j dzls ©dz! dzts df3
sjtf dztstf jtoj desfpz (sjtedssf jtoj HOYJ) d WoltsidjCltedy
Mtsdzdz ydetse s L dzlz y 4 deq v 2O fJtesdL odz dets dzOC dzts dzd
Ms@®sdwes h drn Msdd] ydsets dL &zzyj ddw dz0 | Jj d&ddzd ( R
dOdB tsdz M jj LdOyjdd) dJd&ijbsiREeis) 9HO0&zdy dpzsg s
sO¢ d ftesdL o sdz dgts dzOS dztsdzj dzdzr - fted J dzdz’ w f dzts
Mtsdzdzy ydzts ¢ ¢  dlaOdzf vgjsdificaf § dzlsdits s Odzdzlz ¥ ff tod J d3dzlz® o
F (dB32) dzO 1 jdi3dzj o dztBts?2 ysd3j dels otej d3j dzgd ( RF( t

sO¢C dLojMmlsdets, Hdzw Mkh C¢d CCtdetseo M Htcj o dzj 2
gL dztlzdly (& R) , Cobtstets tlsdzdyojlsmw o fMmj d3j Mis dats
ZzOMmilstswh j j otcj d3v , MEh €O CtclCtdetseo fJtesdL o sHdIsmV
(ftesBdzr § ©BBOL Y’ ) 20 d&jMmisy HtsdL otsHMmiss O, Yls
COyd Mlso © ¢ ¢ tsdetsds Odzmd fisfodrtdzy fF dzd PlstcOls. RrRMYf sdz! L B9
CC sdzts o sBjMfjydeOjls fsorh jdzdj COyd Mo © ¢ ts¢
Edzj dz' " jdzdj L OlteOls {1 dzj Slstetst dzj eedd ¢t MtcOo dzj dac
OoBLHEZRO o Emdzse d W A LOo BB O fitso W jjdpjjded@BASIs € 5 O
ftesd3” h dzj dedzts fyls d d Md &z ME e AtsLw2flse O Mo w L
OolstsBOISdL qtetso Odzdz" = HtetsdL o SHMIse j dzdz” n Is 4 n dats dzts G
d daVv ste 3Oy d tsdedz” di3d MdMlsj OB udtwjL ddzlsjtedzjls.
sjdfsdzsedv s wodw jlsmw or MSCOW L dzgjtecjlsdyj mMSoOw
BjLtYOfMdsils! fesdLotsHmss O.

RdzW Ste 3Oy d sdzdzOwv MdMmlsj d@3Ff dzO thdtse i &S tetss s
ftesyj MMO MEhCd CcCtdse Mbddj yds?2 bLhsOdkss s
Hij2MmMBgRs iBsHjdzd OoalstsdizOIsdL dteso O dzdats 2 zOB StcOls s fc
Msddj ydes?2 bkmMlsOdssSd. CSMfjteddj desOd dzts & 6] H
(slr) Mbddj yds?2 bhsOdkseCd, StktwOw Mthls0s d dC
[ BdzOtlzy J dets o " MtuCris j( 8Is tc @%9j0d%e) i tsls §f s j torn desfylsd C
ftsorh jdedw sl EMsOdatsoa Cd ftoj Hdztsy j dets sy tedzj dad |
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slstcOy jdzdw s & lsOdkzdzdyj MSdrs yoOmisj?2 RrRs MifjSilst
CsCtsdzso HOdzdzts?2 EMils OdztsjodRds® I @®fstfa o ds HI Geand' fn & d3ts f lsd
CsCsdeso  ddzlsj delmdo desfylsd 8 RrR. wtse dzOMmdets ByJd dzf J
50%.

bolssBOIdL Jtese OdzdzOW MdMmlsj BO bkftcOo dzj dedwWw fyts
ClsstcOw ftoJ HdZOL dzOyJ dzO H dzw CelsgRisd yj & dzp
Wslstst dzj Slstedyd MEs2 EMsOdseotd d eoBLHEMdses M
[4,5].

Kjdzo 8 dzgOMlstswh j2 tOBSIST WodzW jIsfw tcOL tcOBSISE G
Msdzdzy ydes?2 OolstsB@OIdL Jieseo Odzgdzs? EMlsOdeso € d Hdzw Ml

t OLtcOBBISORZO dd dMMmdziHtse OdZO B d dz' dzOW s dzdz
CsCtsdzseo M kSl sts? fsojtorndesls: 8 o Oted Odzls O
Odzt Bz dgtso r A3 dzd Mils! wdsd f Yy BS sMmis! & 10 dz.

{ dindztlSf 5B d dzf dzOW M dzdzj ydzOW EflsOdzse § O

0 dzé d3q dz s DHY Gsor " Ojls OCChidzdteso Odedj Isj{
SlstcOy jdzd¥ R Bl o jtendssisd o Eklstejdedzedd d 94 .
OLddBzstsd® d&zO ¢ ¢, §BH kedhksd &jmsO 45A. u BECHO
EilsOdzetso € O @y jjded GHsde'® S tsdzyj delstcOydd ©R. { OL
csWicdtctso Odzdes? ftso jtern desMisd Bt jHjdvjlsmyv dzj sBR s
CCMy jtod B dzls Oz dzts j dMmidzj Hso Odzd j s Odzs o §
ddz¥ StekOYydsdedes? MdMmisj & EMsOdss 8dzOME ¢ f otss dz
1 setej hdesfmls! dLBjtej dedw Isj B jtcOlskzter otSLHERO

t qindzRcu 2 CO ftotsBdzr » BBOL Yytso
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v OB dzd yots jlH dzj yofmser j Isj i3 JtcOskter otSLHERO uU:

16 |11 |12 |13 |14 |15 |16 |17- |18 |19

{ ©2/89 |910 |11 12 13 14 15 16 17 18 19 20

15 18,5 (24,2 | 28,5 | 30,9 | 33,6 | 36,7 | 36,0 | 32,9 | 30,9 | 28,4 | 26,5 | 21,5
16 248 | 27,8 | 31,0 | 39,2 | 43,1 | 45,5 | 45,0 |41,0 | 38,5 (35,5 (30,8 | 26,9
17 27,9 31,0 | 351 | 42,4 | 48,0 | 51,4 | 49,4 | 46,0 | 40,0 | 36,1 | 31,5 | 29,2
18 29,7 1 30,7 | 29,9 | 33,7 | 29,3 | 26,2 | 38,0 | 37,3 | 36,1 | 33,2 | 28,8 | 26,4
19 27,8 1 30,2 | 33,2 | 40,3 | 45,4 | 27,2 | 45,8 | 39,9 [ 33,6 | 28,9 | 26,4 | 24,5
20 23,2 | 26,8 | 28,3 | 41,0 | 48,0 | 48,0 | 43,9 | 38,0 (39,0 |34,9 | 30,4 | 27,0
21 28,2 |1 30,8 33,5 (39,7 |27,5|49,9 {494 (44,1 | 39,8 | 36,9 | 31,0 | 20,4
22 15,1 | 15,1 | 15,1 | 15,1 | 15,1 | 15,1 | 13,7 | 13,7 | 15,4 | 17,1 | 16,5 | 15,3
23 19,1 | 23,4 | 253 {304 | 32,8 |33,4 32,1 29,9 (283|189 | 22,6 | 20,3
24 23,0 | 251|269 | 33,0 |37,4|40,3 38,4 |37,6 253 |32,7 | 28,8 | 250
25 26,5299 | 319 |38,9 | 42,8 | 45,0 | 44,9 | 42,7 | 39,0 | 36,2 | 32,8 | 28,8
26 30,0 | 33,5 | 36,2 | 43,9 48,5 | 48,2 | 46,3 | 42,0 | 35,9 | 33,8 | 30,6 | 28,2
27 26,9 | 28,0 |30,4 | 23,6 | 40,8 | 35,1 | 29,7 |27,2 |26,9 | 22,3 | 18,8 | 16,6
28 15,9 [ 25,6 | 215|248 | 28,3 | 24,6 |19,9 | 23,2 |23,2 | 21,2 | 19,9 | 20,3
29 23,0 | 27,2 | 29,2 | 36,6 | 39,5 | 40,4 | 37,1 | 36,6 | 33,1 | 29,8 | 26,8 | 23,8
30 22,9 1254 30,5 | 36,2 |40,9 |425 38,4 | 37,4 | 355 |30,7 | 27,3 | 22,7
31 26,8 | 29,4 | 33,9 | 42,0 | 449 | 43,8 |41,1 | 40,8 | 36,3 [ 33,1 | 29,6 | 25,6

U OB dzd.ydOdzQdzd L H Odzdz' R dBsdedststeddzc © vl, v2 M

vk jteOliz|ul U 2
dtcj Hdgw W 25,1 27,7
[ 0¢ Md &30 dz* | 53,8 52,9
{ d dzd &3O dz! dg 9,0 8,1

b d2OdzdL fCOLT 90jls, L Qbpdzdzod &z it d mls § & &2 dzdzOw
kOB &yl 2. wwjHd"W fMkzlstydOw Ij®f,jcOkzteO H dv
bj B j cOlsktc® Hdzj &5 MMsOoadv jls 52, 9Au. [ ddzd &30 dz’
Rdzls jtco Odz o MsC dr Isj &3 j tc Olsjlzdif y doots@ jHHAFYO tfHtdzpls of dgs
10 fs 18.30 yomses vu2 Btsdz " j 40Awu (Md3. tdMmkds

vOCddz tsBteOL tsd3, tcOL tcOB t5ls OdzO d dMmimdzj Hise O
ddeW sted3Oyd sdedets?2 fMdMmlsj dds2 Hdzv BOdz! =~ f & s tizd Y M lsced@
kblssotdts " jdSsftewHO. [ftojHjdjd Ij&fjcolktds 2
CsCtsdse f) 15 5 31 &BOW 2022 CEBHO.

t OL tcOB tsls O dzdzO W ddeW stedzOyd sdzdzOW MmdMmlsy &30 dMmy
ftcOo dzj dedwvw d dMmMmdzj Hsts edf) dedsvte ity dpdejtsR dztizdn IsiOstddss 0 € o, )
Codzdzj CIsstc®, O 1OCY | cdBtodHdAs? fMtsdzdzj ydets?2 EkMlsOdz

Il ftsyjmmj S Z2OOydd Mmtsdzdzj ydets?2 kMmlsOdetsoe €
BJLBYOMdz 2 tjydds ©D Sis@asEisizs 2 2 ffls Mdetlsg ®d. [ OL OB
MdMmlsj BO By jls Brls! dhMftsd Lo 0dd H&Y bkfttOs dzj dzd
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5. uOddjoCW§,jdlsdodesils! Mmedd) yds?2 Wskst dj St
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ndds., djsd d kjoddubmSds &@ORS, "1, 2018, .5
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L dzj Slstedui MEts?2 d Isjfdzsos?2 1 dzgj tecdd MmndsdddasdtE2d W t
lIssteOw ofMmjtesmMind?2 ME OV -2d20 EOW deQ WdzWs RdaW2jltE]. dzwd W j1s4] to B
d MdlzOyddedetsy bk cOodzj dedy Mozsy-62' = MdMmisj d35. uBtS

8. tkeddetse ¢ . 1., vERBOdRd v. . 10O0ecsltsaCO d 4
[. a#g&mcecdL. 1959.

< —_———— T

132



 sdedh g tsc ISj mdesdzse d d

TLRYsJuvrfirtovuvirdtr zJrRmuJl oy RY
Jarv 11 I8t crR

B tcdztso @ Hu.ddy.5,0 ¢ . o .
1{uv RPpOdsoamSd?2 ctfkH Ol deteaizs @ d G g ¢ s
b dzd o j to,fpddsRjalsOdztso 5, { sMfpdW

I jShisdd des?2 fetsd h dzj dedetsflsd Hdzv  tefByjj s Js@§ o
LY WiCkdodesisd kS Oyjflse® dzj 5B Ahtsdadgrdisss o G deds" j Hijta
zdzd nIstso OmEftgy dz" 2 fesyjmm oL OddsHj2Mbsadw oWy
sftejHjdvslsiw COyjMmsotsd hddailsr d e jr dshlsd &
ftcOodf 2 o' Bt hdzdRlsksh jes Ocj dlsO.

] fesdLotHmMisej COdj2 €O¢ dL fdesHdy & osd
bkteOHdyddadets HW h dzdhlstso Oded™ dMisd Lksls &Sk
st Ld&Oyjdd] fedcetejls0sls (HEEEPEDR’ " &z Bk 5@
L Sdn ki geObE®OBostedd’ j L Wdtr  yj dzdzs detsi T
cOfMsostWils! MW o otsH] §©OCkduiMSd BjL dOcEK] o Odzed
9 B Ydets?2 ftetsd3 o des?2 9 Odzdzj .

I THj] ddethe j eiidi HsofPded D s LdBtoudREERs ) 4 W
hdzd Rlstso Odgdw IsjCMmlsddz d 7 dedlsj?2 dL fedesndy 7
Mtk Okd W dtess yj dds dsL-C Okd t SCiaQE) ds@{ddy | dzdizOdz oL
CdHEES Md! Isd dy§ s 2OL BROCH j | ¥ § B @ étiSIdgidddd Teda dED dzt
(sfs). lwdmkbMmiedj o MsMBOBge ddadr&j " jffdosj ok Uz
fkh jmiso j dedes BsHdW dydese Ols! h dzdhlsks h d2 fsimlsOo
HjWsteOydsddz | d bflsOdsfisdy | Mots2fise OL EBOskd |
SlSHSHT & dapj-BlidaOy dzts 2 ff tots d3™- hfigies odfdzts fobsfdtsdiasiy 2 & W C d i) dz
(dzd ¢ desMb df ¥ w)z0Otls &z yO* h dj MY COdsdsd o Oty dzs 2
® ntHj difmdzj Hse OdedwY [ uwu BB MY LipdFg O©dlis dzdgj 5B ANt H
hdazdrilsrBtsfiz' & j 2 ddzd d3jdg' " j2 Mmlsjfjdd dqLdjdvels §ts
BOIsj ted Odztso . HtsMisOo dzO0 tmdztsoe j dmmdzy HIzJ d3g" = h
o' BloOdzdz' 7 1 ¢0) ©BEZOHOs I o' MBS 2 GHoMRSEEH SN 5
ftetso j Hj dzd " dAEtsEpiPga v §tod dedL Sdn sj s jcOkwOR .

1 0ftcQoadzjdzd j &3 osLHj2Misadw MmMtsMlsOetse, ftod d3d dav 4§
weodw jlsfw Edjde hjdedj Istejdedw ftwyd 5 HjlOdd I
sj SMisddz' dz" = 3O d dzO~r , g Higd ¢ tsded M OHAS), tc Q) dstdrpwr | s ta
tojBdL" d BJtoHT, LOoadMmdls ls ojdduyddr Istej ddvw
HddOdd uj Médds St WWdydjdlstsds Istej dedw. 1 ddzOd3d yg fr
YyJdzr & SoB@f dzj SmMtsdz f so j ton dztsis de’ ~o saizts A gizd] mis 50 1§ d =32
fsLotsdzw jIs M HBMISOIstsydasts? Mmisy § J dz ¢ ssydetsmisd
HOdz! dgj 2h jJ2 fjitejtcOBBISC). s MtsyoOdzjdede, Wttd €< ydtsda
dzj HsMIsOIs tsy dzts, Yylstser sftcjH]dzdls! st IsftPded dzr p 1
sj SMlsddzt dets?2 § jtoj tcOBSISC .

]l sOBlzdifugd ® j Hj dz L dzOyj dedv HddzOdBBdyd MSdm S t54 W
tc OL dzd ydzr d3qd MtsMis e O3] nzstf yoOlsse 30y dz" ~ d f sd
B8] tcn dzsis(, O Is GflsCits fifflgtfs. QfLicBstg wdrdlz Xy 1 tdslg(dgy 19y I9s' B, 7 SU
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 sdedh g tsc s mdesdzse d d

dzj L dz2Oyd Is jids'Cds@s + Y yB3W 6 S 52 ftewy d L OlstckzHdzw jls ftots
or MszfOs hdj dL Isj k0 ddlsd, otdsStsdy® §td kSt d
hdhjusd, ntBzisdcd, yYlsttOyCus'dp @)JsOdiSejte’] & fdzq tfdh BagQ
f5C0 dzj bMmbbOdsedjd' d f yjd s bdoazyd jddr §GyyHs
Gedkj 0O fvioms fipr QB OIr 0 0 Bscts Otlsd S Mgd j dE @6
s lsd BOdz zOW s f kAyisd dzO [ XzOC 5 stz fifgls dgfj fishftsP e 55 O
sBd MYy jude O Is fiflsCors fflgjddzdfjte ™y d 4 sfdzj " dzdrilstse Odzed ™ (

v OB &zd. YO dlS ydisdigg s2 flso © " dzd R stso Odzdzs 2 t

[ d 2O BBd ud M ¢

@ n e Cst W qud)das H s W d gy lstdss |
B i ) b Ocede |

fej 0 vl |l st yols Ijtsdz‘z’qqtedztntsqu@lsg’tsdzq’l-w

30y dats vy d B3Oy dats w52
ftowyd fowyd

1 1 JL HE 0284 0,238 8,17 11,58
2. [wou) (| 0332 0.274 751 9,62
R [wul) (| 0263 0,234 8,09 11,22
4. [ a gl 0,267 0,249 8,31 11,0
5. I JisB O] 0,255 0.218 8,77 11,59
6. [wu) (| 0314 0,309 7.09 11,26
A [woll) (| 0,264 0,238 7.82 11,64
8. a4l 0,284 0,286 751 10,47
9. 1 JL HE 0266 0,262 8,53 10,77
10. [wu) (| 0234 0.273 7.82 9,18
L] g [ Sl ([ 0273 0,262 7,26 10,05
12. [ a gl 0,313 0,291 7,96 11,64
13, 1 jL HE 0237 0,247 7.47 10,65
14, [wou) (| 0328 0,339 7,85 9,76
15, [ woll) (| 0243 0.253 7,55 10,14
6.1 °H® e 0.275 0.258 7.24 9.67
17, 1 jL HE 0276 0,263 7,43 9,86
18, [ev) (| 0299 0,242 9,37 11,11
19 |sfsis| Juul) (| 0259 0,258 9,07 11,49
20. [ a gl 0.275 0,267 8,28 10,47
21 (11 a 0.318 0,292 8,10 11,23

v teOH d yd ts dzdzO
2 | eon mod don| 0292 0,316 9,08 12,35
23 [[wGCOow ftwy| 0347 0,309 5,57 10,19
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Ttod N dzddefls teem@atz o dzr § dzd Is  dz¥ tstfltdg r HosCRstdChgiew s hdpy?2 o 5
tcOL tolkzh j ded v, Cedzydcd otwzsitsd ftwdedzOy dos O Ismw C
fmdddes Ofj sw  Mmyd § dzj dzd J BiAHE otdss dOBd. 1 O
nOtcOCIsjtcdL s9 Ols s tdu@sdOls adint u ¢ @R dz] Isf tc sy
tcOL ter o detscBlz ZH dz dzj ded ¥, dzj eso deslsy B8 f 5COL Olsj dzs

vO0¢dd3 BBEKOL 53, LO WOCIlstster , fsLotsdzves hdj By,
ZOtew H 2 dnyy Eisdzlsisids Istej dzd W M CEHE G L Ol jiodf jdaly KoL € O L]te !
tcOL tor odetsy EZHdzddzi dzdd, O IsOCyJ SCwsit WWdydy dzlsr o Ote

J Is OB dzd y J 2 ftcdoe jH,j dz L d&zOyJ dzd v f tesydzatsmlsc
sMmdeso dz" = dedlsj?2 t©OL dzdyde" i3 MsmMisOo O] . s0O¢
ftosntsHd di3sMis! O EHEEE dztizpd OB dz H O Is MY tc tdaydgts MisH o rfhty
h dzd R lsts o OdA]® %.0z0 B84 j0 jomitgydzetsfyls d dz®@ 2PGUWC s B Ratrfs] 1
9" L9 Ol! ko jhdzduj Az ©Bt" o dzsfis! [

v OB dzd. YO Ry dzs s dzr j 7O ts® QU Fisdsfy 0GR &7 thdso dz |

Z dzq &I { OL &' o dzO" zOG| [ OL 6" o desj EkH
- Kh 2 vl 1/ sj €M

fijfo Tef yolky §cddi-%| n sy yods| § & dzd ! diap

BOY dzts 2| dzts?2 | Oxydes?2 fwyd
ftewyd fwwyd

1, IjL HGB 12,12 33,54 3,62 11,71
2. [au) (1 10,96 29,24 2,14 10,88
3. | 85 A M1 auin( 12,11 33,82 2,11 11,93
4. [ 12,56 32,08 2,08 11,41
5. IjL HGB 12,21 28,89 2,52 11,66
6. fau) (I 13,65 29,03 2,08 10,82
7. 1854 97wl ( 12,38 37,12 2,21 11,52
8. [ w @l 11,37 33,29 2,01 11,06
9. IjL HGB 12,94 30,11 2,44 11,58
10. fau) (I 12,57 29,29 1,96 9,58
1. LS4 [Taoly ( 13,81 27,69 2,16 9,65
12. [ w @l 13,01 36,82 2,18 11,40
13. JJjL HGB 11,76 32,08 2,24 12,40
14. fau) (1 12,54 31,39 1,88 11,21
15. 8§58 [[aull ( 12,03 29,49 2,18 11,36
16. [ w4l 11,82 27,07 2,09 10,48
17. JJjL HGB 11,98 32,96 2,37 11,76
18. |sfsls|fwu) (1 13,86 32,38 2,29 11,80
19. [ woll) ( 12,81 31,75 2,33 12,18
20. [ w4l 12,53 31,36 2,13 12,24
21 (¥ 1 w 11,04 29,13 2,23 11,45
22 [uteOH gy dzdzO 11,89 30,93 1,01 10,6

¢ t6 00 dzOdzzctEOl
23 [ "GECOY fWy0 10,71 27,81 2,02 11,05
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 sdedh g tsc ISj mdesdzse d d

O ZOLdL HOdd 2 YGERd Wk Ldoydlkj d dsj dakz
TEEjtedMmisdS h ddoistse O &ZOV thzO gkl SO dzd s 2
fserhOjmw o MBYH Y dB!' SGEHIBEID "jj ftsor hj da
ndzsf yOlstB Oy dets?2 fwyd o MkkEyOj ftdhmklsfilsedw o
d 1SA ftojf O)e®sBtf vdzj § &zO 25 %.

l sdzsy dlsjd dts) oddwddj fsyjmmMO " kdhkse Od
tcOL te" o dzlz¥ dzQfccdzn § i3sdgd Js tsB Zfdzise dzj des o tsL tc OMis O dzd .
otsdzsC sdz o dzdJsdp, § Hdsto@ g dsiinls d , Bd&zOGtHOtew yj iz
9" fOHjdedWY BlsHjdz'! dz' » oS tsdzj y dL tBh j2 d&BOMMr
sBteOL 5d3, ko jodduyy drpls@jtss fits'H dfst® to | d3j dzdzts tOL tef 9 O d3" -
L dzOydlsj dz' detscs §sorh jdedd of Hjteydo Of ss?2 tOL ' o dzts

1o h jdzdj fsydshisd ddlsd §smdj " ddhlstse Oddw
f®y0 MsOdkzO Ctoj § WO din i@ Gbdzteridsyigz j™ pdad p dasfilsd  te
o M@dese lsl ®lOoHMded dzj dedv, Is. j. 1 &zOfmisdydesmis: Bls
flo s 2dfisdats o dzts2  f tow 3 o , ISty € thyjsHfjdaizvozz d A j i) OB O™ 8 Oj o3

RL HOdztiz 8 j HYfdzdz' 7 2 o dsHOdztsizd y ilsts h dezd B i sz G dzdf 5
dmfmdzj His9 Odzdz" R mMtsMisOo tso ) Bisdz! h j 2 d dzd d3d dz' b
sh dzd R lstso Odzdzr & dedlsj?2. wvOC, hdzdRlsso Odedj & dztsf yC
fosdLoBHd & CtORBORO fsorhOjls ©OL tor dydz j dadg esdzdiat
1012%, § sdzd * ¥ o Wda@sB6. sStesdj ke, OdOkdL § sdkzyj ds
h e R lstso Odedj oMjdkd MeflsOo Ok dzO whdss] fosdL e
fsor Mdls! IsjrdsdscdyjMSd] ROwOSkjtdmisdSd ©h dd-
sh dzd 2 Is 50 O dpldEAdzdE@0 Hds OF BOdz' dzgs?2 h dzd R s 52 .

AL ©BELOLBE, o tii sPisfid iesoid? B &0
LWWjCkdodesfls! dMisd LsoOdedY HdEW hd&dhlstso Oded W
fsdzdt Wdedets?2 dzdlsd o tsdiusastOHndss T to dydsrdly drtsL 2O s & d 2 to C
COomemMddsjIsddzyj dedzs desL ™ (sl A), cEdHsSMdl sddyj dzdzs
(sfs). 1tdkzyjddy j HOdd j fsLeotdddd dL. ydmdeo d
ZOdBtSdzjj WWjClkdoedy j, UGmLodveEhd) Mseh Ol!
dj sBRsH A Bl s s o jHjddY fesyj MmO Is¢
HiWstedsOydtsdedsr | Mo tsBflBmw ©®0 fiy@dy @)Y 'd3tsdg® d2 dsls o tsdzts €
dZdlsd s &jlsOddz J-26kdEss] B bzt | temisdgtsj Ha d&ddz
d ®kSsimls: .

[ dlsj Ozt O:
1. ¢ mo Odz@pdzclj.te vuv j S Misddzt dzr § o MY/ sditsc:OIsf] jda- s tg dzd
1991 ,-4%5 1.
2. 43dtcdzso O o . | . JYyidzeC 0 1 WWjClsdodesmisd twHO
Czjwhjets St sdzj dzls©O h dzdr st [/ Isj R dzts cdz804A{s 95 7 md di3d
3.-4. -108.2

- _ T
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 sdedh g tsc s mdesdzse d d

RYVY[1R[ dJau[cl1RC v{Mm JJ]JLIRR R
veut el vl éryr1RrRC 1L JLs1 ¢
ViHdsOdese m. , cSkeBtses s., uviMdzOdese | .

vOh BEMCd2 ddmisdlkls &fEMisdd ds2 J o
f etsdgr M dzj dzdzts MsdD,dz, v WEDP © ¢ dzls

lojHjd jidsfSssydmisdlj d' d & dtXodsd Q7 datslzvic Qrotak
Bsdzjj 20 d3jlssHsSes, o wWjLbd O] Csbkbst' &= B dd
kjndsdsecdd §jwodudts? §jttjtcOBslsCd mdsfcO. uOG>
Lo Oy dzj ded¥ R s SO d otdsCdO. [’ b toedlsy |d&migeea
kjrdsksedd §sS0L0Od daj H Ml Gles y dip O d2dfl[% | )l dddss fisls

fjLkzd BOKT dhhdkzohsouwlg, otjdv &0 -~Esfstt
fteddsj dzv j sw o OtechsUMS'S diOo O >prjs®E C SdzH j dzlSte O 4 to

RLOAZOdzdL © OB ddy’ MdzjrHkjls ylst o &0y dshls! ot
TsfSO d IsjfjwOlker MEPCH. 1twd JMESHAS2 o d&O
sj B jteOkztej MkhSd o Oy dasfls! otdsSdd HMsdcO]
o Oy desMisd Fdktsfyg O syudhsSd HE 8, 12% o dzOy desfls!
6,2%, vyt ItejBkjl jV ko dOyds dd .

] ksOBddyfftejHMmlsOo dzj d¥ HOdzdz' j o &zOy dztsfyls o,
HO2 bk dzOBOHME sk RdsfCssydfisdls] d dsds L Oo SH Jj .

v OB dzd YlodzAy dzsfyls ' o 5 dzts Ssdz@O o' § 2MS O B¢
HO02RdzOB OHME 55 sy Cssyudmisdlsj d dzts s

B gjdzj Cyde ] dzOy dzts fyls ¢ n|l UJ B Jte@ I dzOY dzts

fMtstels d 1 0yodzr ¢ 1 0 dztsl fkzh CO4f , | 0 sdzs ¢ 7
nzsf € O HY d dzG

1 Iz dzls ts dz 9,4 8,2 90 6,8

2 d Iz dzls s dz 10,6 8,3 85 6,5

3 u Iz dzls ts dz 10,5 8,4 54 7,5

4 u Iz dzls ts dz 9,3 7,7 115 51

5 d Iz dzls ts dz 9,5 8,0 105 51

6 9,86 8,12 6,2

7 # Iz dzls s dz 13,7 10,3 120 7,8

8 u Iz dzls ts dz 13,1 10,4 130 7,1

9 # Iz dzls s dz 13,8 9,9 133 6,6

10 d Iz dzls ts dz 12,2 10,0 126 6,9

11 d Iz dzls ts dz 11,9 9,6 120 7,4

12 o Iz drg ts2 / 12,8 10,3 85 8,0

13 # Iz dzls s dz 10,6 9,6 80 6,1

14 # Iz dzls s dz 11,4 9,7 128 5,8

15 12,44 9,98 6,96
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 sdedh g tsc s mdesdzse d d

{ € sdzyOdzdyy OB dzo

16 b b dzls s dz 16,4 12,0 170 8,4
17 b b dzls s dz 17,7 12,4 170 8,7
18 b b dzls s dz 14,0 11,9 92 8,0
19 b b dzls 5 dz 17,7 12,3 150 8,6
20 b Iz dzls s dz 16,9 12,4 122 7,2
21 16,54 12,2 8,12
22 b b dzls s dz 21,1 14,4 170 9,2
23 b b dzls s dz 20,8 13,8 170 9,3
24 b Iz dzls s dz 22,18 14,2 173 9,7
25 b b dzls 5 dz 22,0 13,9 185 9,5
26 b bz dzls s dz 23,4 13,7 160 9,2
27 21,9 14,0 9,38
s 0¢ imydgsm:  erhj, HdY fserhjddv Byudfisdls

dzj SBCGSHJ GBS fgesdsd s o cads@ylz® HE 8 W, asiiERE, s Wit IS
fjtejeOBOIT 9 Odzlyw ) Yo' n j dzdes § & dzqrOoptezts i sts,y d ks
LY T eddS dise | e ledsEse o o dsSdaj, yYlst Weodwjlsmw
fjtcoduds? SeeRBEGlSd Sdsfso

0 O § sdzzyj dedz’ 7 HOdzdz' 7 kil Odzts o dzjOdets, i d s & Is
o Oy dzts s’ BpOF O  dzfs IS 0sjl BHHOFTOD alzb deld i)k dz6 j

10 0.38
9
8,12
;:E’ 3
g' 6.96
i 7 6.2
=5 6
2
" 5
[
[ &}
o
ﬁ 3
o
B2
m
1
0
8 10 12 14

{ Mk @GzelCzOy dats s R dzsf SO dz® dztslsC j  H Y d

t d eted Mid ts dedets glzhplid O ezl jdatzd Jo d H
y=0,04x2-0,286x+5,88
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 sdedh g tsc s mdesdzse d d

bdzjHEZjlb Blsdjlsdls! , vyt §tdkzyj dd j kttOs dzj ddw
Edzjtej dzdzs? Isj B jteOlbktej MmEhSd. 1 tod BSSAZpgddeEls) s C
o tsdztsC dzO miAm jjls jh Y

O dzOdzd L™ o zOY dzsflsd o dzsS dzO d DY zZOIs o of dz® O H fi
zfls dzd Cfigfstf R st wief il ofls L Oa tsH On  f to 2o\ Oy daizOBsOH I OB «
s Cssydmisdlsj dz' dzsdz L Qo tsH | 9 tsday Skofds dixfoSedinE sixtis § 5
sdzH | dZM st O.

RL lOBfpdyn z pi9 d dg@esOH MS s5d3 mdzsf C ssydmisdls j dz dzts
ndzsfe YO dO dzslkSj HYddO Bls 7,7 HtS 9, 4% o dzOY dat
506Ht 6, 1%, vyl IstyB-BHPls ECaszOW 6&Admfvy ifCls] o dzOy dz
Msmils 0o d dztsts 505, 50%,2 3ylsits W odzB (ddf Risdyds OgSudpts n dzsf € St
LOotBH,] 1SOCy] ftdzzyjd' dHjdadsdudz j tjLizdz sOIsT .

1 tod o dzOy dzts fif)s s Yy ® dztsO8 Odztsls S j8 , Hy dHdE® 9, 1 % o dzOY ©
fsfls Oolsd B 260 79N W j S s EBHROg 2 dds 0, 4, ybkt tyj dz

l sz y g dedz’ j toj L Zdg, Is Qldsjs  tots CABRLfij lsots@h j jj e @otg f® dzls
o dzOy dzgj dzad v o tdzsC dz0 dzj + WW J CIsd ofdsts dgf hordgj dizdmttsplsdyj. Is

lted dLiEuyd ddd o ddiedejydednii o tdet®de@Go& d o' W o dzj
o dzOY dzj ded W o tsdzts € dzO, HdzZw tsftejH]jdzj dzgdw Cbtstetsets
SftcjHJdzj 2O o Oy detsfyls! otdtsSdzO. tJLkzd SO  OdaC
Mdzj Hizjls, Ykt o dzOy datsflsl % o sEzSE @z01 %sdzj B dzj sMw  Sls

N 11—

v OB z@.ylodzOy dzsils! o BdzsC dzO, or f EMCOj @Bsects dzO

| dzOy dzts f | &zOy detsfyls: o 5| 1 ©ZOX dafs

g tstels T dzts G @ § okl stsdztsQ.

| e sztegl O @5 | Y s

Razsf S o G20 | ¢ b n eug € t5 den } BiNdzi |zo dzOY dz

fr ey (B lzdzg dztsls g fr]tstsé z o dzOY dzj ,

~ | HXYdd %

Yy dzOBOHMEd?2 - CstsydMmisdlsj d' dat
1| ¢dd51/2 | 9,9 7.8 85 5,0 55 05
2 | pas51/2 | 93 7,7 80 5,17 5,4 0,23
3| ¢odd52/1| 121 | 86 100 5,9 6,3 0,4
4 | pdB52/1 | 114 | 83 110 5,9 6,2 0,3
5| ¢dd52/2 | 112 | 85 120 6,1 6,4 0,3
6 | u6-34 | 105| 78 90 5,4 5,8 0,4
7] w634 | 101] 7,9 90 5,1 55 0,4
8| w6-34 | 119 | 81 100 5,7 6,2 0,5
9| w684 | 124 | 94 110 6,1 6,4 0,3
10| uw6-34 | 101 | 86 100 5,2 5,6 0,4

[EMszd CMC 2 ndsfCssydmlsdlj d dt
11 |1 stedzts{ 9.4 8,1 75 5,2 5,5 0,3
12 |1 stedzts{ 108 | 84 90 5,3 5,5 0,2
13|1 stedzts{ 11,1 | 9.1 100 6,1 6,4 0,3
14 |1 stedzts{ 11,2 | 89 100 5,8 6,2 0,4

139
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{ € sdzyOdzdyy LOB dzo

15| u 6-8341/2| 12,1 9,1 110 6,4 6,7 0,3
16 | 4 6-8341/2| 10,6 8,6 90 5,7 6,1 0,4
17| 4 6-8341/2| 11,0 9,1 100 5,6 6,0 0,4
18| ¢ a@d51/2 | 10,0 8,9 95 5,0 5,4 0,4
19| ¢add51/2 | 9,5 8,4 80 5,4 5,8 0,4
20 ¢add51/2 | 11,1 9,1 100 6,1 6,4 0,3

[ 2" OdzOdzdL O ofj Q@i fdsins ifste s 0 § H j d2  Mis Ols d U
kOB &Y' 3. [fjHjdidd HdREFBNELS sz dijes S o OH

sl dYydi dzls o Oted Oyd d dgqtc £ eo dptslge@.tizgf 1 4 MEOWJ dzd § d
fdbyjddr 7 L dzOyj ded?2 Mmkkzyo2dr & o) zdyudds, Sl
Cjdzj tOd dzs? BEBEA B [3 5 ¥t dz 0

v OB dzd. Y O] BAs @B tcdesMis! o dzOy desMisd o sdzts§ dzO
(9 dzOy detsfls' o sdzsC5d®) HEs ko dzOy dzj dzd |

stsdzd yj mMlsets f tctsB

} 0BO®B) S—T5 T3 i R R A T
] dzOy dzts s
o5z dzo | >4 |29 67| 9.6 | 101 54| 5315115352 6,4

uj B j 6Ol
o 5 dots & dzO . 20 | 22| 44 | 70 | 75 | 22 | 21 | 20| 22| 22 33,8

w —-B (1)
Yo-B ® w (2

dtocjHdzjj] C9O0OHOIdyYjMEs] BIsC dztsdzj dzd §
, 0 Y @ (3)

st wwdud dzls W Bted W te @ls d U jofplfsdO  dpiftddy H J dzv §
" s tc 3z dzO o

‘66 ®O — 4)
Yo
| -6 6 TQDT[DI
GHYJ:
G uydhds §colsstsdsiflsdze i Gzt20] L dzOUj dagdsj lsdeOn 1

w Mtej Hdzj j ardDoHdisgis § OtcOdij stcO.
RL IsOBdzdy" tsfftej Y jodzy @ &6 & dz06j dzd §

AL
a p
P L L L L y
ST p vt ot vl ol ox ot ow ot pip
oh ol oht vl oft vip  oh vio  oh uir  oht
ol 1
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 sdedh g tsc s mdesdzse d d

L O Yo phby
st ¥Wdydjdzls 2 0tedOydd
pp g .
Co0OHKOIdug GEBOO dzj ots
php
+6 6 (p—ﬁq'lmnncwnb

l sdzzyj dedzr j 6§ Quzrde GHOKs, Wists L dzOH dzd[ W das d g 1 jof 1
d CoOH©OIdU) MC OV dzj totsp datfleslds sfgtizg M @A Iz s @l d j dz
dzj tOo detsdzj todzsfisd d tWOMMJ W dedetslsd o &zOy desls d o tsdzts

Clts Bl Widew jIsmw Isjd3, ubts ftd MfeMS] bicO®s s
fsfiskzyf O h d jC tsdiaHs)talEl) [StCd§s y of & dzts § dzO 1€ fipvezls 9'C d 6 1 @ tizts a3 f
o dzOsjsdgws. | sHizies§ ot OH dIs o dziz ls thydzj fybpts s d $ s uefp € 6gO A
dzj tOo dzs d3j todzts ] ko dzOY dzj dzd j .

sOCy jeezjmlsdBj Isdls! , yhtstsd g tsizd zOozd tzk 6 Iso @ ¢
f tots dHiff: tdzj o O o dets d3j to dzts . to DL Q)] PR o i) IsERidsCdd?Qj Is 5 !

lted bOStd dzOGtj o o sl iz HisizsioGf Ms i dzws dza) dzk
tc@detsy j dzd ¥ KBS tesstcd Odd Saed,. SHOdatsH Y dzs' 7 wisj ¢
o fJ tojdaaRO sz mMlsOr o otdtsC dzj .
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B "s s OrD OwtwCtsdzd(j P @8 ¢ &z dzOH .
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BE YOS &) SEdoH, §d ERedowszE btheEhle® s ds Ot s
M lsOBOHHEdd HEHMzRAEDOBY (WA j° ddG@E On, §d 0cO
BIZO G dzts dz, H syed MsdPs @did B s ) SEES |s d Tlsk®@ls Giglz dzs i) B Ols o
sEfSdmissdd OLdLd "skfs sXeds HH@OR f s@ (i o Gz @ DY dz
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Cl dzgj HOYE BaESOEY] i g dzOL sk Ols di d T O)is Odis OWEE & € g jim s e H .

I BWD2H COtHI,OtOY dedfiprgdiddsjd” Bo@D St@zdzt O dzd  xftc OB ( «
Is Qe 560 s d3BLE] "dnase s te ts dz | EWSiECHO teeH @D dzd'ts dizd B f5@8GHDs O teB O dzO dz
BOGHEG IS Odzed "fjjafcditOdsq] “fldd+ d & s W @ L O dzd 1€ dgisSOdlz OB Is
L O3t defozt g M B ® 3] R @O Qests dzts tc O 8 . FipHsO e M S d dats
90 IO &dded Iz B Hd s B O ®OO Y d df kz®ksds d ¥
BtsidW OlsdH O sO@&d B j/OzBOL &OMi dzdwish ddsf@d ¢t
o 5B GHfit02 H COkHOdz B O i RON k@ sgiBikafs s daldfsty 2 ¢ 2 BOIs
nedz eddd o6l sl =@Lis0 Is O dzylsHids Higlz Msidd S h o Ot (@A & dz
kOBsdBd O OdHd dzOL sOlsd Mg Olsd &O" Mkdslksd o OlsC
diisji BEdS zdzOdH O o O "mi Ceo@OHsd  dsfj o fEEEsmt SR Qsfidsy dz B
cded¥lsO djh Oo OH .

mEh B OD ss5dz0, d dstf iy insdafte ISYdD @sfooi] s s Msme kL st d
M’z s @Isd " &Y gztizo s5d Bd WwwPls d H | dals d"ls B @B & @ @i dislz
CqhoOWde difdsdy 6 s dedL §O02cdusdz® Iss BO L ddgOc
W OB did "OdO HEs BEXIOMwE B Id dgOdf dERad SISO@EEDYe Ol d
HOo dzOIs H s tyd{dfd dFkiNs,0 HOotOd tkzhHd EfMlskze st'sOBtcd H
COLHOdd LqdHOcdd N tsd MO d sk i sdsazg t dokREo'S EeE d f
dzdtsL , H Ot dfCi dg@>th), H O tfO jilgts ¢ HPAERO i@ Ols EZMmiskzo ste
¢ BOLHEBh SO dMlssHOOMls, ®&OMi OkOd MlsOdHOklsS I dzts
BO" Medsls BO "dMse d3j cOo OH .

dHOBJVY Is:

lL.itsBtsjoa m. ., 1s02sfagtsoB O .0 cdand HO2HdNJ
Bd Istets dzts Ol 5" EtOdef{C sfidsms.dz ./ 1 sBis P8 oo | O2Y &3 [ tsded
Isj A dzts dztbcf Q off fr) leRBEd®2-~ 1 ( 346.)-139
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Msdzd 2011, d&@OesttdHd OBOdZ OL 1 WwWdzo Oted MmMtsdzd 2014
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COel RAR UOTBSRARILRR vofsvY)y 1o moépfiuv1 o

[ dteL 5L BH(J dems j,0o Y OMmded g dztseo [ .
1 2tcOC B89 pBEEZdZB 1. [ .
[sdedhets”"d bjrndsdztsedd Itsi ¢ dMmistsdz

IBYH YO2H &O®swd, 6d dqEt L”'t HOt MOLshOtd
f Otclstse "tsd diglo O OB LOB®" h HBSHOdd dJWdzsfh Oadd ¢
IBYdBsdHO" 5 SCtteSOttHd HBO"Mezdslsd Sdhso Ol MOt
90 dOnd fOowL”"jL > dBjetsh OdzH [ 1] Bts "OdRddz GOy MOl
Uisiq’chﬁjlsilé’dstq’dB@ahzﬂl‘ﬁGBIp@ﬂscf MOBL Qo slslkz d3j 9 Oi skOWOo i kzH
90 WO sdkdwisd §0290Ms0cd”"s5d OdlsdsSmdhOdls OI dkz

Nawal , N. Z. , Zei toun, M. A. M. , Barbary, 0.
fO200MsOcd” 5d Odzls qifs@ thls[ts O'titsde M OEOUO BOL Ly O d5j 8 O ¢t
YOXEOBEH OO0dzH, Cd ®O"Mbdslsd JdsoOE BBYH kit
Bz"dlsd LdMmls kO fdied dkMme @OwOmsdOdt Y Gd&"ft
[EsOdside Ods, Remdwblgd ik dd s doddd] BO® &S dO dzH
COtslsddtsdH "5, dJBsdjd 90 W dkostsd” s5d f sdddkj st

vOteBlzL d&joOd HBttsd O"O0ORIwWIsd BkLEteed dykdmts
kOYtde Odz 93, 7 d3q dzdzd & HzO s s pziizP e s v & @M 6 U tzk g B O to  dz
"OLdkd ssdd0), HOt "tdj Cd 2t lsdd s d dd3jHs
BZLEtcGlOttddz lsOo dzdHS ZdzOdzH O RIS " tsHd o¢otebzfts o
kOB kL HOt RMYOdd™ 1 6zdgf) dc jcSds Mg 7990 dafffigtistid shyts dedk

vOteBlzL tcs BdMY to SHOMRSsHz HOte MOwsMOted | O sda "
Cd YdMdOdz OL SOdkstedw”"s SOdB 90 Sjdj MjtodLsd
OL YOBddzd dzd S s jdf -bPBEISJWCo P I OsByRBIH ~j dzj
OdelsdsCMMdHOdzlsd tsdz HOte IstsL O € OteHOdzad dZOBEzH " tsd toj
90 OL HOfl HBHOd] WYkdSMdvd Hiktkmisd "ki 020 &j
HSHOdzH, €d dhlsgjiod®s dzdnOBd YO tsIsd Histetsd dzdStsf jdz B S
90 BOI L] dOBEzH"t5d MOwOlsdd fEshMisOO 90 CkEHO
Cd hOtBOld kOwBEL ¢ i5dzfij dzls tc O M@t tsls ot Ot R tizHig
BjSCkdOH [6, T7].

1 02 90MsOcdd iQMPERMS B kOBREdz “C bkikzdd &eWdud Is
kOoMd¥% SCOkLHOdd §0200MkOcd”"cd Wdssniddkdwe  ( Off
dzdh sdz HBSHO hEZHOOMIs. DsBddzd LdSCt Ofgls, ¢cd 71
fjhded”" ®HMBSH dMIsdWSHO OL &BzO2wdSkzddd HOYJYd BC
(B0 ZzBslsd MS 90 ®OKBzdOd kOYMddslsd MS/ MS) &G
fjh0Sdd Wdkss dddsOEE  TiBOe 2L tauzy b de@de O dedded) d Wdid
f 029 OfMlsOcd " tstets HAD to ded] sizilzs digg H @ d O Hs.  Ote ddz L G
i Ol So Otedadtedz OBBj Hd " Odzi, €d kOwBkL OL id”0Olsd f
Wjdetsdz BO BsdzOdzHd W dzOotsdesdH "85 dEj Btsh OH. R dzso O
COtHOdzd | OHo Odz" 5d IsOw¢dBd OdLB BzWJdH BEh OH.

0" dzd 2" & dedh sdz HBHOdH, §d §jtdSOwf 90 kR
Cedesezdzad CORsdzsls | O3l s9 Ot COGHO hEZHOOMZH, dzd!
b dsdd Odecdhlstsed O’ jLdd fjtcdS Oy dzdme Ols B O
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<005 . vbkrdkdd ~OttBkzLOd fEZAlkOttOMdHO, ¢d HOt IsOLS
CdMmMdzsls O dzd detsdzj dz dBOo i EH Ofgls, d&BjlsOo sdzOH d&OdzB O
ked ORI BSCdMAssO”"tsd &z”"ddk d&jesh OdH (Val, Me
fzPbikHO, Cd LdYHO OL 30% ftoslsjddz HtStcOdzH, dazd |
Codistf sdgj dals " tsd WEkdzS pdsdeOdzdd MdMmisj 30d OdLts BESh Odz
90 Ca BEZHOdH. mOttBlkzL O IOd-ttts d&jlsOotsdz d3OdzB O

1 Olsdi O dz'lst®©d dzclsts dzd W tsdz HtsH, Cd . Mmisd R OteBlzL C
COBBEdHIOI " 15, mMoW jHO" t5, COodzind 2, C Odzd 2 o0 f
BzteOCCOBdd BOXRZODZH IsOteCdBd W ,jdetsdzdd . flstets 0
f 020 O0fMlsOcd " sd W j detisd®”,t5d B3@&dmiacis@dpd ® d flzdzts 2 o © W dz(
h Qo OdgH. 1 Okdi O"tsd ddz sO”"ydytls dedhtsdz d&3j Hd " OdzH ,
sOBddd OttLd 90 MOBOWKOdSStcts BOtsd MOdsOIsd - o
ddz, dMisd¥ sHOd &O" figh ddts IO CdBl® XEQftafH CGRd@ftc BR Otetsi sls
otsBOMISO BO fOtlstsod td"ts RBzMtsdH Ol 5§ ¢ zdzOH .

[ Otec dzZOLHd COWjHttOd Bshdd 90 HOMses” "sd dMmlis,
BOtetsd Jqdzsoa O COtHOdd mn8CO Bt dMsdWsHO Oz fH s d
sy dzg ckLOtesdgdHO hEH. MOBdted fdtesyds , €d BT
sOtBlkzLd 6 % Yy StC0O0’"td f MmMlsd ~OttBkzLOd Akt
sO2Y hzHO T kLI "sd BdsOCIsdse’ Hish Is. 1. fMmisd d3j o
Wosdzdwisd OdadsdtsSCMduOdzs "5 90O LdYH COteHOdzd d3 " dzOl
BO HOMI BoOtHOdd fdtesydedd ytsBddzd YOBEZdAdZ do OL
Bjh O OH . L 3z BO dz, s mMdw COttHOdz dBBzdEE ddz OMls, ¢
"¢ Of sfflsd ROtBkLOd &Ool d AddBd © BEWH HOE MC
dMsdWsHO BERZztcHOdzd Ohy d BO"Odzdz 90 HBRddz C OtcH Odz
Aasmdwisd WkdS MdsdzOdz BjhIsOtc OdelsdsCMdHOdzZls " 5 IsOo

Mz dztsimOv H Y O2H @RZOBHYY O LA@3o O - OteBlzL O Hstets(
BZHO, HOt bOwSdBd ~jh BJjh €At Bd@EHsHO stO] BHEAE szl
Ydimdgdy L " Ottt L O BHORsSd Ofls, dMisdWBsSHO BERZtHO
kOBkL 90 ROkBEE@  BOAWHZEOEL g8 disYzH MjWjiHO o0
f 020 O0fMlsOcd"”" tsd W j detsddfottsts] H tistectE OdgjHB HMOOH] Misd W SH O H O
ofmls.
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Journal of Chromatography B846, 2297.

3. Fraser PD and Bramley PM, The biosynthesis and nutritional uses of carot&momls.
Lipid Res 43:228265 (2004).

4. Edwards AJ, Vinyard BT, Wiley ER, Brown ED, Collins JK, Perkifeazie P, et al,
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humansJ Nutr 133:10481050 (2003).
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6. R. Horax et al. Proximate composition and amino acid and mineral contents of
Mormordica charantia L. pericarp and seeds at different maturity stages / Food Chemistry 122 (2010)
11171115

7. .M. Abu-Reidah et alProfiling of phenolic and other polar constituents from hydro
methanolic extract ofiyvatermelon (Citrullus lanatus) by means of accunadss spectrometry
(HPLCi ESIi QTOHR MS)/ Food Research International 51 (2013)i3&2.
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oL BLSHOSY .M. M. I to
vy mndesdzseadud M d2 BEdzdo jJteMmdlilsdls vOHYJE

lesdLotsHuMmlseats 1 Wdteder » BBOMj dz dqL dzi Mder 7 tcOMIs
YyJ dzt s o j dzd yd dedw ff § toj yda®” Hy CstcOIsdo dzs?2 f tetsH L
OClzOdz! dzts? dzOkzydets?2 L OHOYJ 2,15 teHOdp'dadjj?2 < tsizs tetfistd o
FPtesodew ydL dzgd dzOfyj dzjdedw t iMmMfeedzdSd v OHYdSdMIsO

1 OdBtsdzj J ofMistcj Yo, d3r 2 dzO IsjtetedIiststed d K4 dz
By jojd ddS,  tcj HfRlsjOdaydaztg jls HNjs® jtso2ts ogj yipiisls 52 H s
ojlowdkd d SCotdduyjmMSesdt@ iz dSotc@=di?.. 1 tBjcd

ssteyoOh dj, CstetslsC dj, -L jlsdydeflsitso Olej § [z j olsdf Hdgidz s dzd fn
zOdzy 4 Isdz | , s Odzt dz" § . REBdz! YyOlsr j -ddflLiew ¢ ts 5 @S
BYMdMlsOW, wWEsHESSBILOL dZOY, M Gd].r &3 dzOdzy Istsd3, d3j

J f sfpdzj H dzd j GISHT LdZOydlsjdz des oL tetsmdzs L

tcOMmMlsj dzdvw 3d d ftej f OtcOIsOdZRd dzO drmr Mdso j. -Clsts |
Odzdzj e dud MSdr L OBtsdzj 9 Odzd 2 L @zjth & v dpJSdsiddzadpiats fiflsdf dzls
ftcjf OcOfstEsetse jStsor j IteOHdyYydd d frls dzOtetsH dzts?
fsdzj L detsfyls dimf sdz' L s Odzd W™ dzj € Ote fldodridagdg di2d dtc Otdnisk
LOBtsdzj 9 Odzd 2 . bicOHdyd sdzdzOwY BJHJYddz0 dmy sdz' L Iz
tcOMmisj dzd 2, B tsdN ¥t d&f IShotdstc df@Q dz'Cdets d M sdz! L 28 sfypw  f tod
nd BRWEAt BOS sdzsedyj MEs?2 dL kzyj dzdetsfmlis d [ 2] .

It tjLizd IsOIsOdz dzOkzydzr = t©W0OBBI [ 2, 3, 4, 5.
MtcOoadzdIlsj dz' des mtstetsh s dLEyjdz. 1  dzsHOR t©OL dzd Yy

40% MOROEO, MEsd , osMCO, toy ¢iddEHOD tcauFORHEO,
¢ dzd C o] € j dzd dzO (1 4 9B)C, d MeedsQisgE S $k hdee s i dzd
o1 Wo dzj dg CwOmMwhdj ojhjMmso0: bkddfjtdd, Modd |

I i YoMl fmisly Bafts ftsHjtey Ol + Wdder j d&BOMdzO,
Isj tof d dzj sz, -Isg 5 dzifpidgzdzAizH to j dz, o d Is O égdddr tes, B | Rialztstd tez
CdMmdslskz, CuWjdd, WJtkd, o Oded dzd dz, L RO dz
dzOted dzg j deddz [ 8, 9] .

I'dilsSCd td Msyyjodd ddco MEOLOOAN Isefjdfoe yd Is
CzS s dqeOdesL dH,-7- O @A ISl d s OdzsL  H, fL5C9
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fMsHjteydls "Hsodlsts] cifQe2RdztsdzeE® s d W3O detesYy d S tod dz,

HizB ddz dzr §

odhjMise MOslsftedddPyj IsOls, WS rizfdgebiaia) j ds j tf§1d0dk]. dz
[ftejHjdjder 15OCY] Wjdedozf etsf OdetsdH dz’ j & odzdC t51

MOBdY j tehs,dz’ SEAZO @b dg s o tsdzj o 5As CES Is of atsdpOn Isf 5 dzj

f dzsHT By Joj dz dzd& % Hnlased de'y d2rIsn W Hddg diztg jn Isdy Q@ ) dzts .
[tejodWw RBIHJqUYU O tftejHj dzv dzO CAAls widstts Wifydzts H o
ots | | Misj § 4 dzd , dzj Ssltste’ §f HRE e swwykks . o  Mdzdlk
Btsy ydde' dzd € O, syj dels j dg@.dzj 1 j dizy elzdz¥ Mls Mo ts2 Mlse O
otej Hdz | ol jtdhdj fsoter.y detsds f tod o35 dgj dedd Mmkzh dls o dzOY da"
[ Ofmdzw dzr 2 1+ CMistcOCIs wWeBBH dByyjodd dzdi O € OL
MeOo ded Bsy MM OS50 " d3HEtEZSTRO f Bl dizj Audesad afd Yide d H 5 de
CWdtodz | BOMdzO tOfMmlsj ded W i tods ¢ @aO'teedz@ vddss a3 ) of de

tcOLHtOY O h jj otLHj2Misasdsjp dzf C P H gsj deintclg Rinls © 8¢  tc
mMemMsOoatseo d ©COMEGREZd ¥@Rc.dzesets BOMdzO gy BOHdzj dz
tcj Sy deH 2 sw ftod d3j Mlsdesdy dzj yd dedd tOdz, tsMmilsj tsd
N dzyd ¢ tsdadzr § ftoslsdoso sMf Odzd Is j dz! dg" | fls d 3z dzd
NddzjL, Mots2MmMlsa® sy yjojdz dzd € O.

lted tOLKGOBBISS ] hdtses dtses
JtojtOB kS d Mj BWde BOMdzd ydzr = € zdz' sk tets fipdety eBdz™ dg
dL d-Sdazsd yd mMSdd3 mMe 52 Mise O3, 9o0)dz' J fted dm Isj ~ dzts
dL ddgitss Odzd yJ MS dd3 Mo s2MmMlse O Islsdztsfr]WlenWtGOLG’ngtstﬂjSJ Is |
tcjHjdzr d ~"OttOSCIkjtc drn dqLBjdzjdzd?2, O IsOC Y] EceBc

g tlsts?2 yddr JREuPddiud HYgdfcBhBots2Mmlse LY o] dz
sBtcOBBISSC ] 5 dqdedztso Oydosdzdets? Isjrmdzsdzscadd o .L OadH

)| COyd mMlso j sBi jCIsO dMmMmdzj Htse Odedw BT dzd d MY
MsBteOdedz j] M 1JjOWhOdMSs?2 Hsddd tJjmifkeddsd
LS jieddizj dzls f BE Otk dsdig toj dedw s d3j stsH S

v OB dzd YyoOe ddz Istej dzad v flzOc G Liscd] W' dets fidsO s j to d O dzts €
9 LOoadMmMddsmisd tsls dr o dzOy detsfmls d

oY s digBeEAdsyzj HA odEz

)
)

] dzOy detsls| A OdzPte [ Yyd dz€ 5020 v dls s23d3 | o d Is ts 3dz<h3
dzd s

d 4 di3j d # 4 &34 dzQ g 4 3j dzO o 4 d3d dzg
8,22 11,01 11,33 13,04 13,10
13,21 11,06 12,01 1334 13,44
24,03 13,02 1261 13,65 13,79
31,61 13,05 1303 14,22 14,42

SsOC odHdts dL sOdzdy 1 d 2, toj L Zdz'frjsi@iigvrdz ff t

By jojds f80] 6l dsfls! fMlsOd dscs ddfks0 =7 dd
ko dzOy dzy dzdz’ 7 G©BE©OL YOR. wdzjHbkjl sldjlsdlsh gyuis
sy o j o di2 ai’ OkzOS dzs dz® ko j dzd ud o Odzfyw .
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v OB dzd yoOs2¥ W dydJ dzls Istej dzdv dzO 59 j ton dzsfylsd to
9 LOoadMmMddsmisd ls dr o dzOy desflsd

| ZOy detsfls| A OcdzPtd [ yqd dz€ 502d s dIsts g d s & 35
dzd s « 2B3d
84 di3g d g 3 dzg v 3j d 8 4 d&3d dzO
8,22 0,194 0,200 0,231 0,232
1321 0,195 0,212 0,237 0,238
24,03 0,231 0,223 0,242 0,245
31,61 0,231 0,231 0,253 0,257

Il LOCdzt yjdedj HBCOL Odets, ybsts ko jdzdyddedj o dzOy
FojdzdydeOjls tsMmjot?2 twOL®Bjte, eI Y & dndtHeEd&ZoE dOds
d St WWdydjdes MlsOlduyj MStsets Istej dedWv dzgO@ yjlsr tey n
tcOLtcOBBISSCd Ikjrdtdtedy MSdrn &BOhddz d Offf OcOlstse .

] dlsj Ok O:

1. s Otes BOIs[F.aQ oRZO.EEP [ 0 J dzr ded ¢ o dzOtetsH dets?2 d
Cdzy Clstetsdzdz 2 deodz ygda Psdytededly d ddzlsj G tc@lsizpsOds@ W  ( d 8
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rdzv fsdzeyj dedy Coctodiscotsets o szl o B & P z&zPy
dzd L h dn d er fmhdn GtedB 59, 9" Oh j dzdz" ~ f tesd3” h dzg
BISCtesMEsfdudi MSdr ctdeBe M sMmise dzf dzQRjQ fQidgljod@rlss’ -
OB des S dmdzsls, B dzs5¢ GtcdBBse fftedBdzdy O Isfqpw € B j dz€
odlsOBd &zOd3d, tMmtse j dzdes ctelzf §fr 1, CiifsgH j(te, CBd)j, dia,
fMlsj dz€ d IstsdzeC dJ d dzj ¢ ¢ delz Hftsiuefdt] QuezsadD ¢ listig@® Udsal . 4 to
9" cOh doOdedd BdSCtetsMS s dujBfdiidesdBspH p, NYOE sPtc
MlsOHdd CEkdz Isdd idictsw Pldzd J dzlff jedgi d o dzts § sSBtOL 59 Odzd §
Gz ddzdzsec s CEkdzr Isdo q6tsoQdzdic s MratfsiHwdsr j Mdds ) dz" |
ftcj sBtcOL 89 Odzgdw © SCwd2dHdwnrn, Bdd d&OBEROtI, d (¢t
OLoadlsdd d sl BIayQ.dzdfodzy fazd? d3B@EPNS s cleHtc B tese O
ddzd ¢ Ohdgst®B tedDLn M [6, 7, 8].
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L WWJ CIsdoe dets misde d eiggdieys ActdsHndsd® o ' ) B8G0Y%)o dxfo ¥ Isiztsdrflsj! tc O Is
30Awu. kB MistcOIs' |, Colsster j dmf sdz' L ts9 ©dzd ! H dzw

ddj Hse Odedw 5, oSCd» yOsk wdhmsoks Msdsdkkz, ©dns
CkCbktskLdr j YOS d, GlRitH' COCO0sj did ,¢ LT dtshl s
hjdkknk d Soybktk EORIsCd. r[wkzeddd mMkemlsicolOdd
flsjedd §sHmMsdkd yddS0O, )td MORIOLdscs leslsdds o
diis! W, ddils! v BOGBEIP d Mmisjedd SESkkL "

) slstejBdzsMisd OpEDh tr 87 o ORJeEBC HfHdsEOFelk]Is
OBd dzsC dMizslsder & S stedssd 4 O dsddetsdsd figfdis lso & s HOVESIS S8 §
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 sdedh g tsc s mdesdzse d d

tsBd3j dedz’ = ftesyj MMOn O sj alg) ts Odigf dzd W3S t§ B3O dyff alats € ) dzts
9 BweOddL &3y daf GJtesdMmMnaBHJIS, d tdzd Htsdzy dzr Hisfls
O dets € d dztsls Hdzw  tor I8t lstdzisthdzdsdg,” d © dzd dz, dz3J Is d tsdzd
W dzd zOdzOdzed dz, dzd L d dz, ltatzdtidly ts Ws@dg, 0 Is & § M s dizd d dis Is M@ tsdn
OB des S ddzsls o jHY Is € dzOtelzh j dzad®¥ BB dij deder 7 § tetsyJ M
ftsor h Os Isfpw L OlstcOlsT CtedB® d20 ftodtetsmls dBOMMT
ftoJ HicOMY Sdzsy § dzdzsMmis: € L OB tsdzj 9 Odzed W 3.

l sstoj BdzsPB o ©F tBs2 tor Br b slotfjSOdgEfaOn . o o dlsO
ddzlsj delmdo dztsd3 o' O do Odzdd tr B o fHtezHOn d ddzH kM
SftejHjdzdO o HEMsOBYds § cdds? &j k.

VilsOdetso dzj dets, yYlsts RsdsH! t©f B BSdjj ktjsse Ol
CstedBOR Mo d3j Misdets ) dzj L OB ded 3" &3 Htsdzy der B Is! ¢
fsmMStsd Sk dzgjdzr LW HBYfEMSCOI:, wylktss' LOKj ddqd j M

UMlsOdztse dzj dz0  slstejBdesfls: o dzgjL Odgj ded a5’ & Od3d «
Zshtshmjor Let®, sOOWOd dscts MskO d COtfsern tr B ¢

v OB dzd YylOsdtc j B dzsMmis! o dzaj L O34 ded d3F = O3 dats ¢ d fy dzts
Eectow, COdOdz' desets MsBO d COtef ser n ter B (

O BB dzts € d Mdz| s tsH | 6y OBRES odgal] ‘Slj‘stelsqdj;“é;wﬁéd;é;g
o toc d dzd dz 25 12.5
1 dMmisd Hddz 7 35
RLtsdzj 2 yddz 10 5.0
[ 42yddz 16 8.0
[ dL ddz 21 10,5
[ JIlsddeq dz 5 25
A j dzd dzO dzO dz 21 10,5
v tej tsdzd dz 8 4
stedf ksl Odz 2 1
| Odzd dz 15 8.0

1iHEBMsOSES odkO®ddse o S stedOn § 6@ 0)desdy i
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sMsOdso 0 O,
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 sdedh g tsc s mdesdzse d d

v OB dzd YO Bk dz' kO OdzOdkzdL O MEMsOo O d € tsddy
C i § SteBOn  §tevendsj GdhenbavielJ.

rs +Smyfjt 1 sfpdzy Sy jte

i w
1 OL9o Odzdj Od3qd ey des @y,
dMi OLOC d dzso O 0,162433 0,23926
| 2z s O Rd dzts © OW 0,238651 0,228878
g tod dz 0,207908 1,386798
L 2d yd dz 0,105238 0,76205
oMY Ot OC d dz 0,213368 1,811697
| dZz s O dd dz 0,370186 0,244356
AdMmisj ddz 0,50929 0,170492
st 5dzd dz 0,521994 0,951124
O toc j dzd dz 0.106312 0.144971
0 dzO dzd dz 0.146323 0.124242
} tetsdzd dz 0.199029 0.327008
sdesL ddz 0.137405 0.860475
l ©dzd dz 0.272119 0.372758
[ jlsdsdzd dz 0.493757 1.15874
1dMmisdHddz 0.271995 0.27943
RLsdzj 2 yd dz 0.244153 0.124647
[ j2ydds 0.256674 0.268897
stedi ss Odz 0.191015 0.10055
A § dzd dzO dzO dzd dz 0.054814 0.096885
[ dL ddz 1.490581 0.070741
RIstsg ts: 6.193245 9.723998

DAD1 A, Sig=269,4 Ref=360,100 (GAA 2024-04-26 11-16-51\001-11-Shrot 1.D)
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sBOBlSCd Ctd®BdCedtse W todsj dzls Qsds O¢ 6 dusdtips.j d diz, «
LA 2ydd, tedilss® Od, ddLdd LOdjlsds kdjde h 08 ls

DAD1 A, Sig=269.4 Ref=360,100 (GAA 2024-04-26 11-16-51002-12-Shrot 2 D)
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 sdzdh etsc d

s mdesdzse d d

vOBdZdyo 4.

l dls ©d3¢ Spl Area Std Stdwt | Spl Potency |t 4 L z dzoBIS (
Area Wit
Bl 2087,237 20,3 50 2,5 99,99
1736,377 | 2,0006 10 50 100 3,05
B3 3443,984 | 20,1 50 5 100
3359,072 | 2,0006 10 50 100 5,15
B6 692,993 20,5 50 7,5 99,5
669,528 | 2,0006 10 50 100 7,91
[mv)

¥ s s

g

= 3,10 1
4,18 2

— DA YLCLARITY\ WORK 0\ DATA\INTROMIT A 100\ Kopm ansa pui 6 . - Channel 1

6,07 3

17,87

t hkz dets<r 406 OO gdg dzd yj Mlso © o

T
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Time

T
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B3Is O 3d dzts o

Sl {

v OB dzdyo 5.

l dIs ©Odzd | Spl Area Std Std Spl | Potency| t Jj L Iz dz
Area Wit Wit [ /e
D3 (16 | | | [ . =
¢ 5o dj | 9982353 103 25 | 25 | 39920
b5 Oden O o309 970 50004 | 10 25 100 211586
sSBteOL J Y
[mV]

— CAYLCLARI TY\ DATAFI LES\WORK1\ WORK1\ DATA\ VITAMIN E\Kopm a ns pui6 - Channel 1
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5 2537 2

tdhz dets & SO BBO ¢ tsdzd yd mMise O

10

15

s sdzd U fMls e Do d i) @&dgE @O j

179

9 dls Oz dzts @

Cisfids @ & AISERME/ o .

¢ ol



 sdzdh etsc d

s mdesdzse d d

vsOBdzd yo 6.

) l dIs ©d3d Spl Area | Std Area | Std Wt | Spl Wt | Potency | Natija, d3G /
1. E 1632,126 40,3 25 5 975 | -
1627,884 | 1,0008 10 25 100 19,68

s ®zd U Mse ts
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CEBBEdS SO &8t OHATr §4C O,

s ) 5@ MABBGEE /| € .5Ke d € ©icBSo
f sz yj dzdzts 6 ts

d

fils O dzh O te SV € SEE(RIQ NEG

dL @3 6 dzdese 5 Mls Q@H QuskFzEEEpLWOE Guizd U Mise 5 L B 6]

dfifr lsOded
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tiLkd sOIsT
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v OB dzd YiOj Tk dz' B @KL OO s fls Oo PG dfj & tsuiagayj Miso O

s sdzyd dzls, @Oy d W
LG dzj 9t 1 (Ht Wjttdgdjd - 2 (fsfmdzy W ted
sBtcOBBISE d) sBtcOBBISE d)
ANolzCIsts 0,00 0,0065
] dz8 € 5L 0,0035 0,0512
4 0On Otets 0,0342 0,008
[ Odzt Ists 0,0013 0,003
RIsBGE s 0,039 0,0686
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d dzz dffeas H R EHEHBOH O Cadksiclsigs Y tkzClstsL 0, O cdz CsL O
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o RID1 A, Refractve Index Signal (AAA_seq 2023-06-01 De42-30/0ni ited7 D)
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 sdedh g tsc s mdesdzse d d

) sOBdzdyd 7 ftede jHJ ddzc dgj atteidsmE IS to dIBdARO dkdr LMS ©
Csdzd ud Mlsots O dets$ d MEzis b9 D4 5lzd m e QGUABM@SB 0 BHF Isfw
OfmMf OttOcddzso 82 CdMmdzsisr mJ ted dzO, G dzd3y dsd4@s, dzd 1620 j
sBtcOBBISCd CtdBBdSCBtedise W Jjtedid dz2sOdBBd ctedB 59 . b ¢
gL sdzj 2 yd dzg, stcd f stsW Odz, d&fls f dzd L RidFfedsdiafsy 33 H 1§ €O jdad >
AlesBOISBEteOBRBBROR, HHA@®LHY dedz' = dz2O tod M

RID1 A, Refractive Index Signal (AAA_seq 2023-06-01 09-42-39\OnlineEdited5.D)
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tdedZMm§d3®B@thz@'cgzigaBHdzBGB shmisOe O Csd
ftsmdj Wjtedsj dzsOlsdo dgs? ©BLOBEIES |

10 mhdese Oded d dzOh 5 dMidj Hise Oded 2 By dats fMH j dzC
dmisd Lo Ol! o € OYJ Mis§ ks HEZOL] RSO0 dz! tizts 6 5 b ydftshzs” @
Codzdyjflseots B &zf Pod o CostgjsdsSHR, §tod dzOkOy do Odzd
Cstedisse Mts MBOXzOMZMdtetse Odzdz" d3 B J dz¢ s, BT Mistets d dz

[ dlsjtcOkiO:

lLuOCsamMEOw 1. )., Isteshddaddd .1 . dcGClodE. z o
Il [ Adctesy tcR@EO L H Ols O .
21 dyLrtse m. 1., oy bksybkfd v tdiO dsdOdmet@de d ® OB Y

BdyYHEStEd dzd Oded y dzOh  / 1 h tsdzd 3dzO te, B3O G d ¢ Is te O dzls dzC
d dzastf3d -~ dzd ¢ O d 2 O dzy Iz d30 dzd dzd dzGc BOY sdzOdzOtR 0 BN df .dzO
vtsh € j dzls. -468.7

31 dyLtse m.1., ¢pBap@OEo0OODY 1, 1 Odzd Yy &z0te Eylkdz
AAspergillus oryzaeo 90 fAPleurotus ostreaut u:c
shdtdBSentrial asian food!egpgismesder uzgsdan o ZtcdzOH
2024/3.-1 . -48.0

4. 1{ v U 202% 4 .4z § O 409 [ deBmMkzH OteMmlise j dedz" =
Wjtcd3dj delsdzr j. [ JlBH™ BftejHjdzjdadWw ORddzsdzdIlsd yj MmsE ts

5. Adenipekun C.O. and Omolaso P.©2015. Comparative study on cultivation, yield
performance and proximate composition of Pbéwspulmonarius Fries. (Quelet) on rice straw and
banana leaves. World Journal of Agricultural Science 11)151-158.

6. Batt C.A., Tortorello M.LEncyclopedia of Food Microbiologyicademic Press, 2014.
287t

7.1 {fuovuv 282864 .12] f OtcOIls' jbjsedd dklifdz’i H.J dF] dzdVv ¢ tets
OCIsdo detsfyils d .
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8. lwase K., Umezawa Y. and Masuda-KR000. Cultivation of Pleurotus ostreatus with beer
spent grains and utilization. Mushro®uience 15(2%t . -826.9

9. Moonmoon M.M., Uddin N.S., Ahmed N.J. and Khan M.A18. Cultivation of different
strains of king oyster mushroom (Pleurotus eryngii) on saw dust and rice straw in Bangladesh. Saudi
Journal of Biological Science 17f . 341345

10. Negi S., Banerjee R. Characterization of amylase and protease produced tgillaspe
awamori in a single bioreactor // Food Research InternatiBreyagraj, India- 2009. Vol. 42, Is. 4.
- P. 443448.
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l 9jH]dadflgj BtsBRzdzsydzr § Sed H Jdzd Wisdztso dz' n ftcsHEZC
MsH jteyx O dr BJ d&z¢d, EcédzjoetsHT', ddfdHr, odlsOdddzs ,
Cslstster | IsOC dzj sBrBHA HMzVW dtsttdOd dis?2 Y dL dzaj HJ

mdzi B d RrdzjBtsBhkzdzsydy j dLHJddY - OtQ0 N jdiezfsiintss |
stetsh j2 EfMmetw jdisMmis: 8 d (jtej o Otcd ddtsfyls! & tsdzd t
sd hddzlMlsea O Hiskedrh fosHECktses ®EOMMcotes Sl
dzj Btstf § C Otedzts?2 ftetsdyr hdzj dzdzsisd MisOtOjlsmw §tedo d
Mots2Mmlso Odsd, O cdkOodats] BYtwjHjd dd & lsddydjd
ftesdLotsHdIsj dzj 2 [ 2] .

10 Mjetsudzvh dzd?2 H§ dz HOdzdzOW Isj 30 HisMiIsOls sy
M smMseMisezs h dn tjh jdzd¥ HOdzdzs?2 L OHOYd, wgyjIst
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LCdsBd Ui MSdy LOHOYd, kOCdj $0O¢: CtttejChdiss
Fojdzduydd OmMMtlsdd dsO f§twsHkzSydd, ttOL OB sl ¢
dseo j yOls: fteijHI Wodzw jd3" 5 Istcj B tso Odad W d3; e jteh j
AdzjBsBRZEZEYd 7 dLHjdzd?2 f ftoddgjdej dedj ds IStcOHJ Y
fsor hjdedJ ftcdB " dz' detsflsd ftosdL o tsHMise O; ML HOG
fsorhjddj f(dedgsdédyujdnses?2 y,j ddasflsd, O OCYJ Ekd
WdL gdekd yj MSdr 8¢ 0OL Olsj dzj 2 [ 3] .

RMisdz' L soeOdzdj HOdzdz' = ftoj f OtcOIstse ftod toj h j dzd
Emtse j teh j dzMmiseo tso Ols Sjrdatsdzsedyi MSd?2 ftsydddgR M
ftodctsistso dzj dad W ndzj B O; f sdzz yOls+ L OH Odzdz" | toj s
Stec Odetsdzj f Isd yJ MEddidzd Wi MWL d Sfss S OL Ols j dzd d Mis OB
nOzj BB Zdzisydz = dL Hj dzd? mM dmMftsd Lo Odzdj dz tcOL dzc
Ud temise j dzdyd Isd Mdsjsded RtcOdzj dzdv e lstsots? ftetsHizC ydd
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 sdedh g tsc ISj mdesdzse d d

Edzzyh dlsj dzd HtsBOoadzwe Is, vyl EMistedls! ML tcj o Odz
L OlstcOIlsT dz20 fesdLotsHMIsats, O ~dzjB { s@zWDQdmds i
Hdzw o §juSd RdzjeO ft bkMSttjdd &8 ISjndsdksecdyd
Ziptsd "dr §jSCOttd"” d VYjROR. stkfdrj "djstL
stcOHdyYdisdeder = toj yiflsOrn ftodetslstsodzj dedw IsjMmlsO (s

Vazz i j-dedsts sMtsBr j HBBOCd, Cltster j §todd3j dgv s
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MaHduaTxom TaTbuK Ba uctudgponam 6ocamapm
HU3OMXOM CaHYMLUM XyOKopHu BapHOMaxo gap paBaHAOu TagpuUcu GapHoMacosh

4' 6apon omy3aHOaroH |

Az xyQ KapOaHu acocxou anropuTMCO3n, LIMHOCoM 60 CUHTaKcUcK 3aBoHX0ou
GapHoMapesii, 6a gacT oBapaaHu Manakak maxopaTh Taxuan anropuTMxomn
camapaHoK

Tawakkynu pyxuan pakobaT nap acocn MabnymoT ona Ba xonatv xannu ma4ymym
Machkanaxo, MaBken Kop6apoHn HU3oM (MacanaH, xamcabaKkoH), WwyMmopau
Machkanaxou xankapia sa MUKOOPU KYLIWLWXo 6apou Xannu machanaxo

MMKOHUW xannu macbkanaxo Ha TaHxo Jap MaKoH Ba 3aMOHMW KaTbWsH
MyKappaplwyaa (CMHXoHan KoOMNTepd Ba coaTxou Aapci), banku Aap MakoH Ba
3amMoHK Annxoxn BapoAll myBodnK TaBaccyTu Wwabakan MHTepHeT

4' 6apon oMy3ropoH

ViMKoHU chbaporvupuu WymMopau auéan oMy3aHaaroH

PaBoHa kapaaHu avkkaTtn BewTtap Bapou EépupacoHin 6a omysaHaaroH xaHromu 6a
OywBopuxo pybapy wyaaHmu oHxo

Adpzoniun Mmacnpxon UHpUpoanK TabNUMA
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Kotlin © @Qetpack Compose

Kotinw ¢ L OB tsdzd B 5 deDYih A} Bz, S dJetb@inds © dzy & d
hznHOBBEENIYISd | sdzdelsOttddz BOtsd kO" dva Omissz d dz
oki EH Kotid dz® 1sOdZ" 5 L OB®Bdd JVM Ofls, B OH&Hdd) dzylzd
Javascript IsOtcddiezC s GBjHG) Om, s B Otetsd O" dwd
h Op Gotin 5O kW dwisd Bjh Oy ORGILS €O BEOMDdsb d a o h d
Gzlssedy S$OtHOdd LOBtd BOsd-Cl @D, Sdvi Outh Q7@ O @
BO ROl &jHd"” Odzh, Skifs BWOd hvizikty @@ isdl mdl dgid &0 dak
| OS 90 Androi d [ dgf ists wf gz | © idalz pastiplatior tlobleKMM) n M
&3 dats &3O dzH .

10 hOowththOtdd Kbt sgfn BOttsd IsOtlsds HBHOdzd Jav
BB sOotsdzj @3 ddz Y OB Ol BOdzlsdy tets dzylzdzddz H OB OB Ot d
qBRCsddvisd Sttt COtHOd] LTS Vst BO" of &Cassz LA
OfmMetsB "85 90 WEdmMdw "sd KEBORMmMkmMd Bt "OHHd OY Odzd
h Op Odzti OGPz sOtedy, kOd"t Ul dOks"dO0 ossy 't dj &Ed
tczhH OO Oi i, " HtsteOdzHH Ote OMcls OO B @3y i 2 BlHaRd SO dzls
OBBs hbds &ijlOosdgjH §jhlsO ©0Oo jH.

Jetpack Compose WwWC Wttj2dBosteSCd ctwOVdsSdd HJ E
i sdegdBd Googl e* "ORykdz OfmBtsBd dZOO BOtetsd Mmtsna
hzHOOMHIHBObrains BO LO"dwd Wtj 2 BoatsteS dBOh Ok
BOttsd Androi d, BOdzZ¢d BOtetsd ISO" dvwdO tezd@ AdzdS tsiteO d
Compose for Web OL 9ojtemdw”"tsd Android 90 Deskt
qdiilsd¥ s HAO dH Heaats ds CUdsd § &ZOW stedOdJ @t Br aiLn sB OR s
dMmlssHOOMml, ¢d kMkzdd dOod tjdHjttddkits doses O Ck
"sds Od" s WS o jwmdvd kOi tdeOodd ljodsdsedY H

loLi dwisd hoBj" mstHl, O OB cafidlefH Cgjmpose HOW d
o jtidwd lsOi tode Oodd % ©fs? digthistlz” @ kctOCHy ~ OfPls. Jet |t
o jtemdwd Qi cdB O ™ [ 8]
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I 85 HOttdzOL OteHtsh Isd BROI ez¥Wdwilsd di¢Ctsdedwisd Kot |
f ZOIs¥W stc ROz H@zls J-&BBH COtcHOdz BBz"ddz Ofmls, ¢d dfisdh
HOte tOdBLd dkzhIsOttOSC ¢ Ld 3§ tedzdss tf, O L aftkss OGNfilslO.¢ ° BtSWH
Wtcj 2 BotsteC "tsj, €d Bts LOBtSdd Kotlin kO"dw hEZHOO

dbL dezylsOd dzOL Oted Ctstel Ot K ddts ¥ liplsspWnsid O daf i &
sOyttdBOdz BO LOBBdz Java BOttsBOt Ofls, ¢d =~ bkH
Btsi i sddissH 00 di tetsC zdze@uzH BOMEr dlso §OcH ROMIsi n OL
Odisdsts di tetsdh 7 j dzj = zeB OGsfple odfD o 'Ht8 dzt® daff dz C 1 BstB @z ts dzO
WO sdzsdz® dMisd it B Ols @& §©g OAndr oi d, Kotlin L OB
B "IsOtedded d&RCsdef OL Je@te § OV tzdz@ls | B Peits] 'Keb@td 8 gn 9L Qte
HSHOdZ 90 tSflsddidL Ols@dusie GEOMEzMB Od G5 thtzefH Swi f t |
Cd HOt dzOIsdi © ditesd hoOBj" BO HOMI d&j sWH.

[ Ot #O0"dz d | OS;tetss Wldedfsdf UsloOMMs B HSH Oz 90 (S
dmMsd¥WsHO &j BOWGOH, BO d&MmMdzd Swift, LOBtsded dO=R
HOMIs d3j sSWH.

Dart 90 Flutter

Dart w¢ _LOBtsdzd Bt ®RBOYMOHd Ed@izds MshlsOh kHO
hbHOPBBESd BO dhMisdisHO HOL LORIEBO"tsd &khlkos:
tcOBsLd Bshddz 90 JavastOYBi GOtk P G308 DWW d W
fO2HE dzOC OtH, O®RBSs dhMsdicsHOd td Bt §O2HEdN d W

Flutterw ¢ Y tcj 2o s6Sd cwO¥dSdd HjC&OwOlds  , tj 0
Google O"dqwod@WPNEkd §Y@]2 B s "5 HBLOKO®L d i § O
BO "Od BsdzOdzn Odzv, Cd BO hbdks dqkCsde BjHd"” OH,
CkzLOtjH 90 ydimdd L dVv #iditer®ts dat itz th) OdzP 6 s BOH R Y A WV Is
Cd sdz BO hbks diStsdz Bj HT"OH, CddL @dttdkd” 8 Phgd
90 Ul i Buter&zttacdCd ¢ @ JEiled ¥Ski@ o5j B O OH,
BiHd"OH (dCMjd"tsd SkHis HOL {CwOd &OKBsdh Hd'
BktoHOdzd tcOd3L d UlJ[ df dglcsuliatidaidg 8 @tdAsid. dt i StasHogfd defoldis Bt Wo
¢ BOC &BjSbdzOH, ¢OtyOdHj, Sd Flutter HBsd df
Cupertino (rO8) ) Bgh @MY &t § ZOLY sedkOd &se dd

ANoj2Botstce ddeykdzddz BO hbkdis dqazCtsde d3gj Hd " OH, € d
i €ledz) OtcHnkd ddz 9 0dOdes " 5 " Odg BS oA Is"ds dsdd "I(@ "qd '8
HOt Flutter Desktop Odkzd&zOS0O2 HOtt i 0O0"tdd oty
BjhOdPBOtedets BO" s Bts Fl utt edctsH @h)ls@V dzei OL @3B @& tc © alzn
nrBtsed"tsd RBOteBkzls BO ddz ttOadh HBtLOdH, Cd M"Edibt
GOSN MkMOdz 8Os o jtemMdvd ojBd BOdsEO dzOo dMmjH .

 Otc CtsdWtetsdzeifd Fl utter Forward [9] bkO"dwcdOts
COpHP. BO2dzd 6 270 " EOzGENEOsd bmOLE 4" Filsts t
Assembly-tcs HOMIsecdie™ o34 € E2dzOH, Cd dBjlsOotsdzOH BOI L §
BOttsd IsO"dwd ojB "Odz CkdzOH.

Flutter 90 Dart BO LO"dwd BdMmYy tef ZOW stedzO " s
L 2HEH L Otzdgl®Bts dgMS z2dzOdzH, B O dBsdzOdHd dhMisdW sH O(d
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wWe f zObYW st Bd Ofls, dJdases® BOt ddz, Isjndsdksed
OdBdits ddz MOWBIs GO desd detets HBLOH, ¢d dhisd¥ sH Od
OfMsz RS ddz Offls ddz BBOMI OO HOL SWdHO ROk h O OH, L
ttkd ddz BOMI OdzO & dzts d czQl dzdzdz H B@IO dzts dFlutterdatddds  H"tAIGIH
f ZOW sted3O" s OL I d"0Okd di tesdh OL LOBtd' tcd &O-R f
cOfmM3” s d&j @dPdzj H, WOYydwls Rjdzj RkzttH Offls 90 HOt

4Ot d dzOL Ot OL ddz WkdeCfdw 90 OIi edeBOd =rj dzj
Flutter okibkH HtStcOH 90 Ikt "tdz sdtets OMsMOdz ISO”

Javascri pNatve © Reac

sdBYd dzOL OtemMOdzi dd MtsdzsdzOd St ack Over fRdw dd
we LOBBddMBE dBEHN, O Cd OMsMOdz HOte IsO" dovdzfs oy O b
wetsdz MO B dMisd¥BHO OL ©d Ste CAEEOORD KB O
Javascript ®RBzttOllsOB d&j S zdzOdzH, It dhis¢ ¥ sShOE O tsde
ROl W dwilsd "kH, ddz LOBtdz YSHt BEH, €d BJtkzd
"OBRBO ckzdzO tekzhH diMsdW¥tsHO " Oo OHs,0"dO@tdy @ diRid dOd' tsiJO
"ORykdetsdz dimMsdW¥W sHO djh Oo OH.

React Native Wtti2dBotstetjMmls, ¢d OL iIsddsd F
RS tsdz BjH]" OH BOtdsBO”"t5d Android, |1 0S 980 ¢
[2.Javascript, BO dBsdOdHddDiodMmlsj OB dd BROF byl f
"Odeetsdzsd dMisdW¥ sHOd React Native, Edmizte”" sd B
f ZOW stcd30d OfMdz ddelsdytsdz HSHO d3jh Ooa OdzgH [ 4], G
OL BO2dz 3B BOtGOH. BBt AdzzIsIs ] to.

fdMmMdzd ReactJs, RsB®B¢cd WwWhdeif BOZfBlsdfigls, ¢d IsOd

s &3 dz d34 ¢ zdzOH 9 0 BOttsd dmlsdW¥ sH O B 5 Cdlsts
hbHO®laAct Native Bt Bdmytt CdsBrntsdO”"td &GO "L
fjh OL dqdtsosO COttHOdd ot OMdPE, B@ s driifydsdG dGp
BOt (dz React Native HBtetsd wWE¢ YOttt CdlstsBnrn tsd
sOte”"tcjL " hEZHOOMI.
React Native BOttsd kO"dwd Bsedd 90 BJdMmY teff dz
mMoB OB, ¢€d tdz BO B dfMyd hisdoditeffy crCec's@ad BYizjH", tc Qfdzts 8 O
B3J " dzOIls B30OJ ERkzalAz iOsd dJdz, tdz OL I d"Okd Ctstc HOWL
Il JHH S HBKOH.

dbLBOMSd Javascript LOBtded BOrMkzmMdd O"dwd
¢Cd HOk ©d Bt JRMEUWEe OC® ROBCcHEZ ©dhlsO dOsodhls
BOtesd bkdhkzte"tsd cttOWdSdd OL Javascript ddasdyt
Offls, tdhlksOd HEZSs & HOtL dzOo B Olsd -tz HY dsta] " AsteitOd Sdglj |
BOdzlsdYd B Otcdets ZOtets RHID taH Izts dies o i Istdds BSHz dg@HH. 6 Ot Is O 9 (
BBj CzdaOdigH . H Ote dzO9 B OIsd A kH, BtsdmMdO dsiEs dgQ"tax]j ,  dftxfo
ts” &OodhlsO hEzHOOdH, RAM BjhlkOt kOkOB &j Sk d&O
90 HOMIets” "tstets Isj s O dzn tBAD tc tsogj CoQECIRHA " 5 Bzt O
BihOoOH, Cd BsHzd"td &GOoMEMdEs B L OBtdd &GOI
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[EysdmOod ditsd "OkOd kjrdskscdwy”"sd HOt dd

Ljteddz HJHOM 'dukeholez dAfffldsdzi " Odgh ©, HE HEEAG ] s
dMsdWsHO hkHOOMIs.

Gauss-Legendre (Android)

32893

it O3t Qdzil dhd fkteh JHHOId ~Atslsdtc® ( OdzGe ts°
GaussLegendre) BOtttsd Androi d

Borwein algorithm (Android)

t OMmd3eget @dzil dhd f teh JHHOIsd CPU (algorit
Borwein) BOttsd Android

[osWdyYyd deOlsdi 0" tsd MOdzi dh BOI &zkds Ofgls, ¢ d
B3 s dREABIN at | v e, Bts dMmMlsdWtsHO OL LOBtsdzd IsOWMdteh kL
Bzh Cddzslsd LdYHtets OL MOt dBj kL OtctsdzOH 9 O MmdMmlisj c
B Szoz@rizlsls jtc L OBtsded IsOtclsdBHBHONEZHOWts dhsdW &g O
"Ods OL i d"0Old MOttBtstedd CPU -m®dt i"Wa3 ds@ dAO@ sstisaf in df
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Hd " Oezlslsjte Ists "tsdz OL LOBtd' 5 BORMEM § Oflsls Ot
Ofls, BOREMEM OL ddets”"d dMsd¥sHOd AslsdO.

"Ote wWCj OL Isj A dasdeteldteh"HHdO HBQAs hBAwdglis d 3C tsdz d3g t
sO"dvd LOBdBO"ts BOtsd WEyOdH  ZOY sted3s® HEZB KO
Cstc 90 90Vl BO" Mz dsls'dOteas jwlsd tets dza"'Os  HHOSTS dis tolfj O Is W
BOY MOH dzs ¢ d3J B sh OMat, i WOa H(@s teR dzIRjetadzj s O dzts C Bt
BO hkds dqd&iCtsdz BjH] " OdegH, €d Bj "IsOteddz Ctste” stets |
f &zO W stedBOd dEtse  dz' | Gitdz Bdak ey Iz SozddEOfinsed WS j OL
f ZOY stedBOd BOBMPEOH dzetsS O fts iy

dHOBJVY Is:

1. Rap Payne. Beginning App Development with Flutter: Create Rtagkorm Mobile
Apps.

2. Bonnie Eisenman. Learning React Native: Building Native Mobile Apps with JavaScript.

3. Shaun Lewis. Native Mobile Development: A Crddsference for 10S ah Android
Native Programming

4. Adam Boduch, Roy Derks. React and React Native: A complete {mangiside to modern
web and mobile development with React.js

5r1e9dH [ Ot¢, r Y4 ¢ 1 Oblsd dzG , ryYy4ww [ OdzOteh |,
t OLOBSISS O i dsXKrdid ez & &admptbdaznesafOdzdj &3 | OS S

6.¢1 Okydesj] MmMtstseh jMlseats MiskH j dzlstse XXI Mmilstsdzj Iso
mMeBtcdzd ¢ MIsOIsj2 5 BOLjtedOdzOda CXXI I tc CrfldsadHy] jdEpg jts
CodeW J chdayafymde dqtemME: RLLEeH2023[-] [3Ctgd_YPs/ [ CdzjCIlstets

7.l Wdydqdodz dz j skzlststcd Odzr fts Kotl in Mul t i
https://kotlinlang.org/docs/multiplatform.html#kottmultiplatformusecases

8B.IWdydodz dzOw HBCEM] dZsoOydw Kot | i nm 2 Mud,jtfyzpd frg
https://kotlinlang.org/docs/multiplatformobile-getting started.html

9. WdydqOodz dzgr j ftod d3j tor dmf sdz' L s9 Odzd W LSy gt
Bzdz) s dzOIsW stedzd dgdzgsdz f tetsy S Isd . [ Cdzj Clstetsdzdz-2 toj f
jb/tree/master/exgrimental/examples

10.7 04 d fiy! CtsdaW j toj dzyd d Flutter Forwar d
https://www.youtube.com/watch?v=zKQYGKAe5W8

< —_ T
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1ofor"frR Y By "R 1Jro"f 16 voévirODR [1 [ T ¢

1 dY L Bty d jue
[ Bdedds”" d BO2dOdzd&zd d&zOdzd d MO2Yy "> 90 Mts”" dB ¢S

[ Ot dBIsdHts BtSWH &zO2wWd ¢ kzdzj &, ¢d ts2cets”d
1 s2¢ets”’"d HBHO "85 ddz BOI &3 d Mrlststcd B OOtlsdBHOGE
Bj BN OH. [ HOIsOdz0otoIdts'{d BHOtHEB'RO "isd BOR Mk wi d
fs2ets”"d HBHO"8 (Bts LOBtsdzd Odzedzdfy° Dat abase Ma

1 82ét”"d HBHO"5d WO2d&"d BOld

10®BzHd wSkd ddz WO2d"sd BOld oHBjetshOH. [ O &
fMsHHOgtidsE % sttdB3OlS Od Y ORdiEzgzdzxt , csv 90 DO2%0O
1 0tetsd I ZHts COtHOded BOAHBA"ts WsddzO”"ts, | OHo OdZ”
BjhOoOdzH. | Otc wOMEEE22 ¢ s PRz @ O gz dad @O M s .

root:x:0:0:root:/root:/bin/bash
daemon:x:1:1:daemon:/usr/sbin:/usr/sbin/nologin
bin:x:2:2:bin:/bin:/usr/sbin/nologin
sys:x:3:3:sys:/dev:/usr/sbin/nologin
sync:x:4:65534:sync:/bin:/bin/sync
games:x:5:60:games: /usr/games: /usr/sbin/nologin
man:x:6:12:man: /var/cache/man: /usr/sbin/nologin

1p:x:7:7:1p:/var/spool/1pd: /usr/sbin/nologin

mail:x:8:8:mail:/var/mail:/usr/sbin/nologin

news:x:9:9:news:/var/spool/news: /usr/sbhin/nologin
backup:x:34:34:backup:/var/backups:/usr/sbin/nologin
list:x:38:38:Mailing List Manager:/var/list:/usr/sbin/nologin
nobody:x:65534:65534:nobody: /nonexistent:/usr/sbin/nologin
syslog:x:102:186::/home/syslog:/usr/sbin/nologin

{ Of el ABHHER cdssH 0" 5d &OIs dz°

10Bzdz@0f 87 passwd 90 etc/ fstab HOt MdMmlsj BO" s
Wo2dz"sd ini 90 DO2KO.

memzmdwis” s

RBECtsded W Ofctisd Ctste B WO2dzZ's5 Bz"”" Otedtcd di3OIsdz

stc Bts RO dzzdslsd ¢ tsdaW d ¢ Iz to Qs o iafd3 tslsO ' tdxizts digdd'dim ¢
f 029 OfMlsh O BO Mjtto jte”"5 90 HOMbets” "t5d HEteH Ofls

[O"HEZH st .02 dzd 1 L "tsd HBSHO"ts5 ttsBdIlSO B Ots)

10 BOttsd "OBRO dO®RzHJ 4 6B Is ¢ &t 6 & th izt dzd tzd il &g |
HSHOOBHPHMN .

I1s2¢8”"d HBHO"tsd djteOten’

1 Otel O¢Md WO2dkz"tsd RBOIsdz , OkzsYy O" 8 BO2ded B
Bjh OoOdzH. [BI jCIs"ts5 BO otdzdHO®2dzs (fdday "ts v € Olsj
MddW "ts v COjestedy "8) kOYyMdd dj 5O ®dz@®H (zOtcB g 0z
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otsdzdHO2dz HShISO BEh OH. [ dmsdzd ctOWdedd ylkdd dz
BjsOotsdzOH. 1 ORBEzdzOd fs2¢ts”"d HBHO "8 djttOtrn™ HOt
1 OB Z28OBS dizd MdMmisj BO" 5 ¥ O02d : ) 0200Mk" s54q
Mz )l f) g isdstsiipd’es@ B O2dzd tBi jCk”" "ORykde dzdh tsdz
COtHO dBjhOoOdkH. [ OMOLOdz, HOt Mdmisj BOd W02 d
LjCOlOdzsd "8 MBRlsO dijh O OH;
[O"HEHdU P tesdzsedw d O Cddd djtOl drzdtshde
ZOL Otc HIZOHSHic Of dz BOI detsd Gdetes HEBS®BOH, €d MdMmlsj BOd

/home } { /bin } {Iboot]
Ihome/bob l Ivarllog ]

t OBy QBzdZ20d fs2ets”"d HBEHO"t8d djttOten

/boot letc letc

-

Ivarlww

12" "sd hOBOCOs

Rdz jrdtsdzsedY t©Ooadhd djtOtndtets IsOo Offmklsd
BO2dzd tBI jCIs"t5 fjh se3 pOkOBA] fOdse@oltfons s s W ¢ S
Btsdzts® BEBOOBSh OdzH, OBBsS BO"HEZHJWI"tsd ttOoadh d

‘ Oq)MuMaHT ’ [ noeap ’

t OBy Bz dzOd fs2eéts”"d HBEHO" "t h OB OS Oc¢

[dMsldDMS w¢ DBMS ®&OnMEzmMecOwHBddH O ZHO B O

1 26" d tejsdol fisdts dz”

Rdz dzOoi d ROSL Oded ROl dzkdisls wWCj OL dzOBkzH " ts5d
Cd kO PR dnts4dd HtsteOH. oMM’ tsd dz2OL Otedwoeadd ddz toC
BlzH. Ot ykdedded its2ets”"d HBSHONEZHO" B tHsi j Olsid O@A
ddets” HBhISO BjhOosOH. vdhiztt"sd OfmMtsmdd i jCIsd
ROl Zzdsls HOte BtKOd GBI jCk"ts (YJBOL"tsd ~shmdwl
( BO2HBd" t85) dBO9 i IzH OdzH .
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1 BteROEZdL PeiggMde Ol " s KBzteOCSCOBd 2E@Y dzd HISBIOJ
ojdzvsfdsdz BB dMsd¥sHO OL SOdkdH"td Bjtkzd BOMW
dMsd¥sSHO BjhOoOdzH. vfkzdd BOLCEtt d®RStsdz diBj Hd"” OH
OL dezylsOd dzOL Oted ROdEsdy Rzizshdp OBCdgO S | B3O iz
sOCtetstch O OdgHO HOt | OHo OdZ" 5 Y ws2céts”"d HBHO" 5 d3j

[ OMOdzOdz, Oc Ot MEkzR Odz HOt BtOd W,j"ttdmisd IOt
ZOtcrn, detsdzs, COdzstedw™w o O € ERshtettted] WedO t@dd, tshdz tdsdDO disizfz
OooOBJdd 5, MOEZOI"5 90 DO2tO HBWKLOH. [ kZdshmds Ols
BO2HBded dMisddesH BO COlsjestedw HOte | OHo Odzd ~ tets

Rdz tOQoadh dStsdz BjH"OH, Cd OdzHsL O &ORL Odz]
dzs 3 € Olsj ¢ tsterfs'. datd edzf) "ildsO dz

10 COljestedw "8 ®BOsi HO A ¢ "td dOs ddztso O
Cd CObjetsted””"d dOo doso O SkdjH, A ¢ "td dO:
BO2dzd COljcetstedw "t lsOYfMdd SkdzjH.

6L MOBOBd ISOMNCddd sfbBOBOGRAOE"Br BRG] Gt @dL
Bts Ol dzzBslsd S ORlsOte C st Bj SkdzOdzin. 15 LdYH COts
LOBsdz, ddz BO dzdets” HtshilsOdzd sOi tdBOd dBzMmedd S$fs

||||||

‘‘‘‘‘

,,,,,

tttttt

IdCTyReHTS: INT  cBewsHMi KnKown

t O3y Az dzOd i s2ets”"d HBHO"ts5d toj dzj Olsfy

[ dMtsdzd to@oH jOdlltsL dd Bzdtsmde Ol ” s5d BzteOC S OB HC
HOte tcOMd3d BB dzdh tsdz HBEHO hEZHOOMI. [ Ot ddz | s
Cd HOt tsdzg tsBi jJSInatd L jtcddz 300 i EHOdzH: HJdesh i,

O dzsy O B O2 dad0 AP WL jcHEdD s Oo OMMEBdEd 1B'OEd Dt ikt
BzOdzdzd i3 HOt | OH9a Odzd B OR L, dgdeykzdzddz S OW jHtGO HC
1 029 0MsOedd HBsded N i, Bts Ms”"0O0d kO"Mdd kOe OMMmkls
Hisdad " i, 90 | d Gps" &do tdsHod' fripgjd?) © a0 .

I1s2ets”"d Ot dh "tsd S OdzdH*

Rdz MsHHOOteddz dzOoi d BORL Oded RBOI dZEdBtsls " tsd DO
o Ol dedets” HBhISO BjhOoOH, Cd HOt tdz COdzdH dgd
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Mmezmezmdwils” ts:

1des"HistsY 90 CtS OtoHd BOI dZE Bk dz: DGR EZ" 5, 9 @
BOdz" s, wOYOR"5, tBi jCIs"tsd JSON 90 HJGCOWK dzOKz!
Gedeselzdz dzdets” HishIlsOdz BzdiS ddz Oflis.

vlztci Olsd BOOdHJd HOMItOMdd ®BOI dZzBsls OL "Mt

( Knioy 3HayeHue ]

fSbadc33-5bd7-4b65-a737-b5304675f476

user_id:
color: blue
repetitions: 3

text: hello world
data: )

{ Ol B2 es”"d OkLdh "sd COddH"

R 3¢ s dzdpwzldd'its o3j sQoatsdzgj H YsdHO"tsd sharding -BOtets
BOMOkOds, fjMmmdy”"t5d CtteeOtsd] MO2k"td ¢kdscbkd
ddets” HBhISO d&jh Os OdzH .

[O"HEZHpSE®MSCd tOsdh ysfd yYOli > 90 Mmish icoOes O dzH
dZzOL stcOlsd HEtkMisdd td”"t 90 dJdykzddd dsdd ¢ OddH
d&3d h ©O9 OH .

1 Oklz dz@'Mts:z 0o n DynamoDB, Redi s, Ri ak, - B@fiy@dhdds,,
Memcached 90 DO2tO0.

1 s2é8”"d HBHO"tsd BO "EZii O dzedcOtetsdzd HOh ZH O

1 0tci OCH"  sRSHO "5 COdzdH , KBOI dZzdstsls H Ot ddz i s
i3y " Oe ML, JSON, BSON. r OmsteOmMdd MkztesoDO BO dOI
HShIsO d3j h O9 OH . [ Ot ddz " tsdzOls, Bzdzn Otedi O " ki i
HShIsO BEh OH.

[ Off®dz, Wj "tedMmlsd ftesWddz"tsd CtsteBOte: WwWCj IsOdd H
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(S deg qizs s dd wsi dC d st dz

14 "ded fMmkdd ° ©OYddH BO OBOE"s 90 BOOCO" ts(d
sz Ldh Ofmls. [dz dHjwvwd kO"dwd hBshdd"tsjtets HOtc B!
ddzykdzddz dfimisd¥WsHO 90 ISOYddH ¢ OtcH CHAW H szl d3 0 4 @l
B 6 JcOH . "Od3ddz IsOtedy, sdeyd IsOJRaW , ( Gddelsdg. dzdz4 1€
I ntell egence) we MmMOdlsd ddzdz3™ d3j Bsh OH, Cd HOte
ZOte BOW L sted tsdz dzOBzH " ts5d W OI sdzd Wdpef O d dgin's@xn O denf, Olst
"OWOKHO diBjh Os OdzH .

sdMmsj BO"sd dBeshmhdted L j " ded Mmkda ° OL mMOBOB(
OfmMmtslsmMdOlsimdw, ckte "BOdeH  , Mmjedij delsOsmdw, IsOh A d
fO"dz "zHOOdH. (¢S] OL dqupdps”" 0"t Ms”" O0d 9 0tL dh o

dbL | EZddzO, R4 BOttsd kOYdzdH 980 ISOCABJdz HBHOM
BiSL sO" dzddzd odHjts"d 9 0OtLdh ™, ddzsdrsBd (Ml
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HOBOtOdsCdd o0OttLdh eOtej, ¢d BO"NY "td IsOI dzd dzqd
90 BO HOMdsOOBHO& @@ d o OtcL dh dd . BzHO, BO”
o OteL dh° d3j BtSh OH . 1 dtsdi3di nO0dzd $ O 90teL dh tsd3 L dh d
di tesd BOh Y "8 HOtc BOtt B cdtcOH.
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3. kOoafmdw"ts.
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sd3 RlsOh O OdzgH O Yis®H d OBydsls s dg@Is BT detsdzd d O 9"@P dzH
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Yy WIlsOOMml. | Ott OMtshd RO kkslsd cdBOY sOLHHOJ g
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sOhodid oadHjtd oOtL dht
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nots”" Gk &ddslsd EeOSCOs 90 5jdj KO Bkd =
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Cdzke "sd 9 0OtLdh ™ "0Ote wWC RN @O sz Lids tof i CPHoHA
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Pt RIECVIUVRE TONTRYLZIM O L JtRUS [T [odzrR1UL S
{J1uvyr1RrRc rfc J3clJrire o0 Lfof?21v3m vt o1 o,
R ltrrdvltozr1rrRe fJLzrviRrRY[HBUI O

sl desle | k2 dzts digpo. tign. O to
v j R odzts dzts ¢ d U tERdds?) sk dadoen® d € d fiyls O dz

4 ©OLodIsdjds BdW dtsdetsc d2 J BOo jsdOPdia] PBYGEB | Y o
BJLBYf OMdesMmisd W ddzOdemtse rtsils miYfisih tg @aded?2y j @) Is a @hisffjilg '@ dzts o
OClkzOdz dgr d&3. 1 LEkfmdzse d VW nts9o 'CHs GlsHtOO dzus@E] gl A Isch fitsy, o figf dt2Qj
® Hjd , tkydoOvw fftose jteC O dz2O0 dOdzdyd,] §HtLtdlsj d
fsdish! ftodrtsHWls dBjlssHT BOh dddetsets tselzyjddw,
or wodzj dagdv OdesdB3Odzd?2 d ftoj HisfsOta@OY dzfif b O Igts v | tdz@elf ig g3
BOh d dedetsets tsBlkzyjddw, Jjcets fsHARBH' € OdzOdzdL iz IsteO
tcOL dzd ydz' = OdzetstodlsdBses o L OHOYOR B dzOtelkzy j dedv Odz

dtso toj d3j dedz” j i cdfiglisQjdelf ts o jidzj t& ¢ to liste 5 v tei3¢ db mdFitlzd® BQ dzd
fp yjd s of wedzjddwW Bshjdzdzd ujMEdr BYjteOyd2 Ml
[ sh jdedzd yd Mlsoats ftoddesmdls L dzOydlsj dz@ dgr j§ EBrilsCd ¢
FytejyHjdedvV d3. vteOHduydBdedz § d3j SBSH'™ t5BdaKD totizty @ alafl dzO .
MisOdzso W iIsfw dzgj + A W] Cdsid o dzf B MIQIssydzets?2 OHOY Isd o dzts
Oze sted Isdstseo BON d dzdets ¢ s B triaj Jsdzadh s H([d3 )d3 T st datyf ésep I ) |
fdMmisj d3 BjL Y OMmdesiisd.

b dets BOdz' dz' | SitdOmlzLl0iC,ydUtsilstster | tsdzapizOftizts wds alzfzIs fif lis® I
fsdz LsoOlsjdzv dqdzd MdMmlsj d3r . [ ded dBsckls Brls!: tojL z
[ sh jdedzed yj Mlsoats, © Moty yjtejH!, oCdzs yoOjls o e
B BOdz MdMisj &3r M yjdz'¥ dLodzjud dedv dz¥ o @O dzfn S detO
Ctcj Hdlsdzr = S Otls, dsyde § ¢ d&zOlsjxd, oshjddzedud M<dJ

[Mdesodz’ | Odzestedlsds” BO"N ddedetsets tsB kZyj ded W

J LOoadMmMddiisMmMisd tsls Isdf O HOdzdzgr = d L OHOyYd d3t
Odze stedIlsddtse, ftod dzgi dg¥ j 3" = Ista®dzLo® Wpdd2j:dzd v O dzts &3O dz-

1. [ ddgj 2dg" § d3tsHj dzq

[ sedMmisdud MCOY tjcetej Mdw wodwjlsiw ftesMmisr i3 d
By jls Brls! dzj HisMsOtsydss W% jClsdodets? fted Mmdzsy o
dBtsH jdz' 8 Hdzw tsyj dze€ d .
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] 51 tefodnds] (Galst@mer Age)

RMis skt ®dzL @HstqriEdl Transaction Patterns)

[ sHJ dz

t OmMMmdiisisted d3 dzd dzj 2 dzlz ted cte] Md s dzdzlz & BsH j dz
sYdHOj BBy MEBdBBE teOdzL OC ydd dzO0 tsmdetsoe i daetg z &fd As d i
stcOdzgL OCSydd. [ dBsyjB dhf sdz! L s Ols! MmMdzjHEze hd2

4Bt HOdzdz' R: uBBjtojdd HOdzdz' | B IsteOdaL OSydwa
dstcd3Odz! dzf j, OS¢ d sHtLtdlsjdz d' | ItcOdzt O ydd.

[BtcOBBISCO HOddz n: | Sted3OdzdL 2] d3 H Odzdzteid d3ff el tsL
fsdi3d i3 MEzdsdsr IstcOdzL OC ydd Mmtsg s ®tled BS 15 1s 1 6 tzglzd By dziz bz
9 4 dzd yd dzlz .

{BlzUujdeady d3sHjdzd: [BRzUudd dddj?dizs ©jcw]mMhds

lmweodzj ded J OsthpdiO dzg B ) dzdfftetso € disH jdzd BEHjIs
SYHO] Bz MRz ISteOdzL OS ydd. [ fmdzd detseo OW IstcOdzL OF
Mz ( Oftcddzjte, dzgO@ Btsdzjj YJdB 3 MIlsOdzH Otelsdz’ = 15
O dzts BO dz! dzts 2 .

r mlse dw fts z Mls tc O dzjndiaf(t [SEREABO&QYYW L zOMmMmd W
Qlzts GO dz' dzOW , MdMmis] BO By jlk GlsftcOadls! o jHBddz]
OQoltsBBOIsdyui MSd LOBesL dls! IstcOdzL OC ydel w3y ts dzlz y §

ltojHY sdztsy d o3, Ylsts dtsH j dz ftej HMEOLT 90j Is, Y ls
BOGC OL d dzj MHAAAAS ‘M sdzs 50 HEsdzd&zOtetseo H Az € dzd j o
Cslstesd3dz 35 dzjls, frlkOjlkmvw ftwtse jMmlsd IstcOdzt OC yd
tcOMmyj dzgj des € OC OdesBOdzd W .

Cltsls ftsHRBH HtsLotsddls ftsor Mmyddy ddwW j Gl p dazdl
fiied L Ytsdzd yj Mlso s dzsy dz' = MtcOB OlIs™ 9 Odzd 2, MR tcOdaw W
WddzOdeimtser 7 steOdasL O yd 2.

2. r4dtjol v tjhjdd?2 d OdzlmMOBBdzj o7 j d3j IstsHT

rdtedjos w tojhjdad?, sO¢dj ¢€0O0¢ CART (Classifi
odLEOdRJL Jqtetso Olg'dz" I de's y jtefij i) J ddfs? d dzj ¢ ¢ ts ddzlsj toff
¢ d&zmMOBB dzj 9" | g IstsH T sOo¢dy ¢€0¢ Random Forest
Hdzw ftser h jdedv Isydesfisd d Emsts2ydesfisd ¢ fjtej s

3. ¢dzestedlsdzgr G dzOfmlsjtedL Oydd

[ ibsH" CdzOMmisj tod L-Megrdff , DBS AN OV f KL o sdzw s Is o " W
Odzts 3O dz! dz' = H Odzdz" n , Yylsts d@Btsy s B' Is f sdzj L dzts |
stceOdzL OC yd 2.

4. 1 JoAtesdedz § Mmilsd
| 2B tsCdj dzj 2tetsdedz’ §j fmdlilsd, sftse j dgdets toj S 2tote
HdW S Oydd, sO¢dj G-O€r mh SMMmarLy)n,g fSthtoH j d3ts dzf |
WiSClkdodesmis! o 0OdzgOdzdL j ¢ tsfmdzj His9 Olsj dz' dz" = H Odzdz
5 [ ilbBBHT d2O0 thdtsej MisOIlsdMmisdSs d

269



 sdedh g tsc ISj mdesdzse d d

slsOldMisdujMSdj ojlsshHr, kOSHj] SOC OBMBLJIsE
Bsckls fsdsy' dd odufddapodkyls & dsd O0dOddL j HC
O dats B3O dzd d .

dtcOo dzj dzd j .ff Hlavrn SlHWsSlD] CIsdo desets orf Wodzj degdw d3gtsh
dzj sBrsHd B Eydlsr 9 Ols! dzj MCtsdz Cts5 WOCktstoso : Is 5
EMmists?2 yde sfis! ¢ ] tdzptseely g pxizd 1 3its BL dgloJsdO H sfls tsd dafn

Jddgj 2der | dBsHjdzd: HesmisslsO d dzOc dzw H detsfyls! , d
sy dz' & H Odedz’ 7 .

rjtej o' v t&ojgjsdeddj: tjL izdz sOlsE] da®@ dzdg©O &zis d3 dzts B iavt
ftesedzj 3" f §fjtejsBlzyjddy .

O dzmM OB dzjtBH Tj: dgsitsC OW Istsydaetsfls: d kflsts2 ydo s
or ydmdzdisg dz' dzr » tej mMztemtso .

1 4 2 tosdedz md Isd: fslsj dzydOdz dzOv o MBC PW dIsts
dzj sBrnBHJdBsMIs! d3Bas dH O agde” AsBH dZv B IZ Y ded v .

[ jlstsHT CdzOfmisjtedL Oydd: ff jisidiz j detsley 5 HoadzWW o tfidg flae ¥ s
sHd@ZOC ItejBltls dOdzdydw ftojHoOtedlsj dzX dese s  tsdzd o3

ltedd3j daj dzdj OdzestedlsdBseo dzO e OCIsdC |

[ dzw tcj OdzdL Oydd Odzetstedls d@3tsa 9" Wpgdzj dzd W Bstsh j
fteslsslsdf Mmdmisj dgr , o Cdzt yoOs h 2z 1 IO :

4BBtc HO@GdF e oG@dm | ddeW sted3Oydd © IstcOdzL OC ydw n
s &zOIsr d Htkzed] §OLOd]Ister .

ltcjHO OtedIsj dzt dzOW tsBwOBSISC O HOdzdz =n: BydfmlsS O,
LdzOyj dedv ddd d CObjestcOdzdL OydWw.

[BEYjdedj RsHjdzd: or BBt OdchiEgs k0, dOfnkes? s

vjMsdtcsoa Odedj d ©90dzdHOYdw: tyj &S O ttOBtsls' s
ftoesdLotsHdIsj dz detsfylsd .

Rdzls j cteOydw o Mmkh jMmlseabkze hdj MdMmilsj d3r : o dzj H o] dat
BjrOdedL dBso disdzd Iststcd dzg O.

1 06 dz¢¥ yjldad d 34 dzj dzd J Odze st d ldxigtdzoy j dEP" d daddy'G ts o ' v
Odes BOdz! dz" = IstcOdzL OCyd?2 d HtojHBloteON jdadWw Bsh j dzc
Eidztso dwin fsfistsw dadats Bj dgws h jetsmw W ddzOdeftse sats
sB dzOMIsd ftoj HY sdZOEOjls HOd dzgj2hjj MesOget) j tpils zO &
Gz sSC Bets BbRYjddy dd ddksjcttOydr M HzeddBd Isj A
o4Jnhji2 (l1oT). vtsdz! €58 Sl dzy SMdzer 2 Y BHABSH o MsS
By jl LdOydlsjd ds mddLdls: tdmns osh j dddyj Mlse O

| dlstcOIsztcO:
1. R.P. Terzi, C. A. C. M. Mendez, "Machine Learning Techniques for Fraud Detection:
Review and Future Directions," 2020.
2. Hodge, V. J., & Austin, J. (2004). "A survey of outlier detection methodologies."
Artificial Intelligence Review.
3. Ahmed, M. Mahmood, A. N., & Hu, J. (2016). "A survey of network anomaly detection
techniques.” Journal of Network and Computer Applications.

270



 sdedh g tsc ISj mdesdzse d d

4. K. M. Khan, F. Ahmad, "A Review of Machine Learning Models for Data Mining:
Applications in Mcommerce," 2021.

o VT

OfurR[D[VRR s{fIdvrt” fuolrrR[IO'IR UVOtURIR
rolJuofRrR 1 0f1 @28 Yz8 S
ret fuo'rRurR 10t 1 f OR MATLAB

LBZ3Otetse zoésHdJo [ . .
[ sdedh ets”"d HOo d&zOIsdd | OdzD OO

[ SH] &L dd O Ed@ydds jtcdd ©0OoOdH"5d WdLds"®
sBi jSIsd BAEHBH BB O HOM "sdOEO@G] H BRI wisk®OY B O
Bl jCIsd Ofd djBsh On,"deldd L BRisdY lskdil igihtzd ddsts
BJ 2O i3t W HQdyOisOte OL kOHY Yy sk " 5d "¢ dk ¢ & dzd dzif Wzds” 4 .
1.1 0dzddjEds,sdr .90 HJGCOLsdz HOte ddz fiH"dEO IsOBd dEB I
WdLdC S k0o OMMkisd EsOEAEsL Yt D ISEHOBLOdzH . [ SH
BiSh OH, B Ytedd iAo didKudsdzeh tiAaidCsCHiy 0o O O s tiio 2
l jokdzuedgtS 90 HJdGEeOtwtsdzg OMsMe kL sdzd tdz d3j Bas® OdzH .
C s ¢ o OdsHEfBd IsOs d 4" OislubldE d &zdsd Ods” dH O, H
BOoatcdHd B Ldh YOwtstc HBhIsO, IOHtedi Odz "BzEIOOY d
9O fod ozl g tSHO YW Is[BlH O Ofls

mezmemdwisd Omsmdd d&ie Pofusdlic sBGoK J 3adapodzH ”
h Otetsdlsd Bkt dsfOlsFHzd2 W dzd " ddzstlsd lsOB OO Ots
sBl J=sCIsB j o sMid e @, "diyf@mx v fjhag ° COteHO dBBj " @asOH . |
BisHj st dd° kOl f GG fSdd SHO cOHdHO, "sd & Is
dBE sdef OL dtc d&3j G OtcH OH .

t O Odzi d "dBBH jjRSSH Ote | OtyO Y dzdgpiigtl® @ivs YistDls ds@ H B C
OfMmdz® HGdadts df JHoxipdds dz@siglz g v Is " 5q OMmde@edid” tsdd fdisiH jsdz
ddz dzdh sdzHsHd KBZS ORBOd dz0@LH O W0t Higkdz | dzts 13 B SO BB
sd Ldhdyd BEmEOO0s 0 kzteOS ¢ O JafO disE izl KOEJ GRS O |
qykdmtsH cOtetsdz, MOBOLOdESS dd ®BsH,j sl Jes Bz w

[ Ot SE"SHYHO" 5d s AsGodddaridd LdgistH j dzfysL © " Oy kz dz
90 k]G EY SHO &jhOoOH, Cd "Odykds Bl jCIsd ISOHY C
Bd s de Odgslzs FOMEL dd  ( BSH | st dd) BEsHl Z@Psd Ot
W@ OEdH Ok &k " d s dnatlasipls HEGD &) B Ot ds.

[ d it dz. [esHd d&zO0d HAWW jtj e Ozt Dls @B d H
Géd-es B Ywedd WkdShdwd diff HOw MdfMsj g0d Mat |
[ EsHd &ZO0d HIW W tej dzfd O daPaiszis O asdf BYF O H BED kidsy B 15
kOotcd Olj BOdS" "Od &j &zOBE ] .
dbcstedlsdisd " Oz sOMi OOt H Ol h @E@rd Yzdgo IG@OIs d €

271



 sdedh g tsc s mdesdzse d d

booOdzs HAWW jtojdzhMdOdzd IOKlsded wSkdets " sfdd o&j d
U 020 Yz@ &
"OBC YdMBOL"td BEztH DizOgr Odz@ed® H 6 idic st Pdzs " dHd O dz
HdWW jtoj demd Odz d3j ¢  tog of.

U 020 Y@ owéd o920 pz@ Al Onrgd t¢d OEI @

¢ ¢ dzlz dz HAgWW jtoj dzeifd Odzd bk Otlsgelsd HEZzookdtets " tsddz o
" 0.z
U on? 190 OEI @n@ 1¢@ OEIl @dciw@ ct3W@ Al OO@

[EsHd dzOd HAWWjtej dfinfd Odzd d Uls Oy l©@d apd @ 1 b &b lbdgd  dzO
Bts VY tedd \WiffdzO fgd Hd Malgbds@de dzts 3OMsL dzJ 6 gzypatlb I C
dztsHddzOd HdWW jtej did Odzd d Uls Oz l9d spd @ H b 67b iz t3d B Hz20M31Z ¢f «
WEd fiff e ¢ HEZ ISOtL B OdsBOMBL ™S d&ZOBzHOd RBzBS dd O

1. I Ote tcOo L OdzO(d C
mMdMmis Magl@yzdzed dz S sHtets o tstedH d3] dzZOBs | &.

b4 Otc Oro WA j toj dzfn d OdE]lz dstedds Is"qtmfigfd dz d3j dzO d3ts j i3

1 Otcdzgs 300 ° H Ot dtldbdIlsd fmdmlsj 3O

>> Ssymsx

>> diff(6*x"5+8*x"6+C0s(X))

ans =

30*x"M+48*x"5-sin(x)

¢ ¢ dzlz dz HdW W jtej demMd OezQels Qistizd dzd h @ & elzo Btz d3j dzO

>> diff(diff(6*x"5+8*x"6+c0s(x)))

ans =

120*x"3+240*x4cogqx)

2) >> syms X

f = (6*x"5+8*x"6+Cc0s(X))

z = diff(f, 2)

f=

6*X"5+8*x6+C0S(X)

Z:

120*x"3+240*x"4cos(X)

1dd&kd

>> syms X

>>  diff(diff(6*x"\5+8*x"6+cos(x))) H Ot ddts di ff (di ff (6*x"PDezB8zfx " 6
Bz 5 H HAX Y | tc [ deifteClsirBodo b dftesteg 5 dzO d3ts W H

ans =120*x"3+240*x"cos(x) //

[ O dis@dzd as®@o tf " Odzdzd BOMI OdZO o3 B tsh OH

dHOBJY Is
1. ¢d¢dzzeWteddo R. [. wOdBkydisy imi tvealkttab B0B3 6
2. (dzzWcd,] ou ddd tadztso o d3d tc RLABY. -u} B .. - M m]

272



 sdedh g tsc ISj mdesdzse d d

) jlsjteBlzteE1020M5.

3. Jloffdd jo J.J1., wdkOS [.¢6., ('BdCB00O
BsHj zdtetseo Odedd f§esydmMmse  MmdMmisids o MmMejHui MAS
flskhjddsse d OMfduOdidsssa / .. ) (SbodBfdd ik, Y& ©Od
2008-91 f.

4. (i wCedse J., swkedse J. [ OkjcOsdusgnsd
) dlsjt, 2001. 560 c.

5. ' wCmdtse J.)}. MATLAB 6/6.1/6.5 + St MUL

[ . dlstdzsigdn ,-57 6 0 3.

6. ri1Bdd r3y., MOtescOdz v. SFEWMULI NKdzdd3, ufj ©Hdot$!
L dzOdzf2. 2003. 403 f.
7. sjlCtsa 5., sdls¢tsea ¢. , Zzkd y . MATLAB

B3 IstsHusleB. . (-1 By teBlZtce, 2004. 742 M.

8. [dwuodtsesmCd2 [ .dzdpdej A ds'Hy diffdteHojClged ju Uj B . B
#4lB. JLULVGY¥24208H9.

9. [ OLOt9 H.s.. MaRtLHAOES j5dz' x&¢ OWi 3c8eiz ffif. © BHYV,

10. fdetsdtsomcd2 [ . ¢. , 1 ijbtesoa © s. 9. l 9jH] d
Juvel. 2006. 163Mm.

16. wjtedfideiste O¢. sB OB BO : d dfdzQdese .2002. 6C

< —_— T

10t vidvRrR RBURA[T O 16 RUSRZIA 1 1 d1R
"0l [V oI IR 1 HwdT 1 RZRY

"OMOdtspIOW W stetsa s .
[ tsdzd o tsls j 7 dats deth € d G s ts b

[ Ot O2 dzd "dJLAO s 8 Is s tc s dEAHSBdR@APHO Bz H sWH[@dE ¢ tc C
Bts o B SI®] B@RdcIifd M fs W't dz@slsy] We@mOd HEZh otstc HYOME tcOf
COdztsded Htstetsd ‘7 kzfshg B dOls ds g @esfe IO IidgzO L  dzj Mls O dzH .
Bz dzsmde Ols ¥NOHB s tethipizls(/@ s Visxfbld d Wwozta 0 &k Hots
CeO HEMEdHO B "LdOmisfdd® Gels dzs BO d3i B O @&dEHO 2 als® d
BOtcls@L o Y sHO dj EPmwddzd dz, 1 Mis EW's  Oaf ts ff AL dztslzf]
fdaos mMOopoe dr jodd IsAdsddd fitslgys B Olez® da d QB IE)G f of =
YOKBIOL N Otcts Gsodts BBAE OO O MOBOKOdzts S O i) 62 dzdzg O ol
dczh € d dzts s, BO OdzH j HODds f dii iz sel fnfls @ t dzdfi "Od 4® o (sdf OB H
BiBhOH, Cd dilsGaltdsddpHe Opsahisdtc @ Sk e dad dds 2 di3d Is
"5 ZEs] WOEBHO BEH Y d OGEdE B0y S Od%H O " O OdzH .

UjndskEednt Odkts B j MOtedzdh @ d e&h HAL offsOte Bj G |
"Oo 5 OdkE | MOLdzdh d dzd s O d dzsls §is d6 bettsdgtzadl dzdC @zl tafssH
O dzH fislO ¢ | D09 o | "Hadf iR W OL tsd "tg0 dgdzagsldz dz f Otco L

273



 sdedh g tsc ISj mdesdzse d d

[ o OYfwGsd I sHPHOB@r vty sPtc®@ sfztel Olsd Isj
"{fMsB B Otetsted d  3d,S toc & s RPMGBEQUOdE] ¢ Olsfqdw, ~ddzalsj o
OdzsC OO dzH O'gls H Olcj O sk Pets@ das, Cd OL § OttotsL BO
OolstSdf@idc o 5L C Ote'lisq, daRO fsita@dREO dfyfAi® dd =BOQteH © " O9 O dzH
"O9 tsf CRgisd € Is (Odspilrmiss; ddalsd R tse 9 0 dzj'@Qis O datlz v G
o@sd ttAL 90 HOEL L jttd KdgOs@izdpgpizh TOEG JdH &= ¢ dai ,ic /
OCMOted "Sd M § Piotc OV IS A Vo dgts AEOD IS § G2 DR  dzf A ¢ s
Bt "tsdH Otc f jh d Wictsdals) o9 0Ofmji dHBKROI HsH®Odmd 1 0O
"'sLdte HOt 3Ids&dB HpOL@PL 2 500 oOxfERJIIBE i f) Grtc Wd'h dodd s «
sOo dzdH d3j h O OH .

sOMdzd¥ d MtsHHOL HlesBY Z @ d 5O dzjelsls texs dzdt€ ] s O dzC
"sdBsdzdwWIsd S tstedtsh sWddd B MOkzMsdksd HdHO oj B Ot

HAAOTIHNEH

TATABOT EA IXTHMMOMAMHATH AMAMHETH ETYHII TAMOC

t Omdzdu Afdzd W d MtsHH OCCPUeE O ZH O IsO
Bzo i dls OszOmdsils s W Isd OROdEdY sd B j B Ot

v 0o toj ¢cd OL tcOMmdzd 1 1"cHid=HI] djAVO 9 O/ d 9 209 dis
200 d ¢ Ols'tpP tsdpdiPtatdistc ] Bj C £ 20 d Weli 5 {EOE Ofgls dzsL d &3 B
fjtKetse O fdipsikdd O&ze sddls EfOi (B3d dz s dEsIsLH,Y H N ZH C
ls 8D sz dzff ® Od & s &L sh s O dJdhL GolsAfdzH dzts dgs@ 'z WA Lag
kOMdzd¥ HBRddz SOLHO hiHO, itk lsd dlHidsOs @ &3¢ ds d3tizg
v O'q L sy dRisEzlCDds § 02 G’ B Ok ¢ 5 OdimitsE d &z @O0 Ish

[ OteYsafO f Otcaytisd H O @ ddsOo tcdB Qo BisEP O ¢ tdsdfiddizjdg iy d
90 dHBwOSCEddd BStecls JHBStKLO COttHO dijh OoaOH, Cd OL

TYOB RS 2dzO0C d  dz@todtstedsCind] s@adtw{d) d s j WiPu & YO @ dzG P S
dlslsd dzssls d dzO oi O i St dpEs" Hs; O

T MmdMmisj &G H{QEY e d daslz OB Crgiif @ daff @ LOfRjEOE’ @4s o
s SO &3 dz d3j dzO BSW H |

1T dMmisj fOPofgdd dzO&q yJ deOk dgd O osDBatfO dHO ] d3d dz g «

274



 sdedh g tsc ISj mdesdzse d d

T dz0'Bi H ¢ Iz dzts cotaftx]] , 3Eod | tatQiic todBLf i Pzz H O O dzH .

sdMmlsj BOJ E@oQ ROt di tdts B ls@ilsBd dz B € &z &zOH :

T fOtatsL OL twAd BOMdted HBSHOMEZH O"Y dgGlic hetelsO daH
ds®Bd cOtHdh d FOlMO2t BZzZO2Wd COLHO d&Bjh Os OH) ;

T Bt HBSHOd SO dtslsd dapld B i) O J eBldy HYEOALERHNID FOQ dz d
dzOL stcOls' L Odsd dz

T HOt Olspstd] WLz  Oto 5L § OteH Odg;

T §02c¢dtd d 0RO EBOlsEsd - s £H O]

T &®Al sOHdWBEL 6OERSH dz

T Zces IsOdzed "B B8 @tch ZHO 90 Mizteivédals  Otco tsL

TiORo Ot O oPErd] dlslsd zsESod I OdodE)) fsBtco s 9 O d
Isidd L ts sy Odg@zts € ;

T dzOL steOlsd dzOE DY H ® ts df YihHOaKEHssE s

v dfMisj B Gdstsls

T HO HisdteOd 90CtkOHBKd ©OHJEBB OMBSKBOH § tSts

T dyslsizff B0 dzz Gsls tasf ddLe B =Aals LBAIRGLM® B O Bl 5O

[ Of zE Btsls OL B s dsdz BHAS HLGD defefjdz GfodElsHdf

T § OB btg dzj 5 Ists

TiOteOY dz HisH'BdE] olgf@fjasdte © OFS ).

[ O ek Bslsj, C dysdOtsEOiRj f@BOPH, JBGEOl Offls O

i Wotkkisdd Hst6OS ded d

T WO thskis dz@BO tcsidd UstOs § dfOa ®Y H

[ O dZz 3sls j'Q o Y@ M Otcd{d g SO d3j h O OH jOde 5B O
s dH OfMdzd¥ COLHO &BjhOoOH. uvOMdd¥ Bt Ydr)d ]
y BjotMmdlksO k0o OMMEBYtH Gl ® 4 duf L Otstslsizff HO  &3j h O
"sSdzOlsd HE® &3, tEOW@zOMEfiditlia]] P dz Jtets H Ot B Ote " ¢ d tsC
BFH St O ¢ tedB @ KA FBes'd8O0C OteH . Yzt dekid§ Do tisdz B 5 d
OL fbkasmod "¢vsted @tdas o @ Ols O Ot j , Hs@ qRs@AYdsdsifls ~tOds O te d
COdz COtcHO h O OH .

1 Ot dtafOo s ORdB=B § MOt dzd " ‘B dO O f (OB Ef=ILStc O @jo OdzH O
ZOH St'QdeHs. Md'igld j 'd@®Bs M figs dgOH A'EzNs® (SAdjoddh |
Bd 6L &3j B sh OdzH

10 YR@Bd ctOfmMBdW sHO "Dl Oisse j MOtcdzd M d dz

[ Ote M C ssicdflsdeWOn @B Zic@ t® daf 2"Gdzdzd O 5B tzL Js iz € ¢
Isj Rda@ OMEdazOL dte Ofls, ¢d Bj dzid fi]lsss isEzBy O d de

[Eh CdasBoofHild Y SOOEEHBOHOdzd HJ Of @L B dRds SO f
dHBtO C'Otcro@dxtddels JIslsd d&zssls OL Btstels HO® Is, O Bdsdz tedz®
BsListed RdL BOKH iffORE@®OdE Ofls, BOteB kzIlsOdzH .

bL 90LdWORB], §Cd HOt &OLH MjSktsttd RO Odz
CzLsh 5O h IzH OOEM s dgGhH OLOtc Gz d§jde tH Otc tsW dzH O  dzC
hzH O o3 ls Od'tis,dzOfF0.d3AR 10z AL diHAs @9 Isdz®F dsisd UAV  d3j B 15
yiedd Mmesils pdg® O odfshdapds d  Is j = dzsC dBGAB s B | go@Hs tekids"ts dz

275



 sdedh g tsc ISj mdesdzse d d

MOtWd dz20L Ote Osdd@HEO BBOEREB® HOKSHEONOER | B ztc
COteHO d&Bj h O OdgH, dzOL stcOls € OteH Odz B BE ddz Ofls.

bL ddz "nkdzsMO B Otetso O toylr Bz Odylg BS Ed'ts Gy £ L GFifsdsts © ¢
L dzgj toc j st dH Bfe d &5 O dispsigeWAdsH Cee@ tefP d d d M IS's d s fipAcin df HzO1ts to
L dgj 6c,j sY§ HOte MlistelstBGLztot® dC o dzteptls Frifdm HOus@dzH, S d R
BEsW¥ dL Ol COtHO dij 'VOo Pk BO@CPEMOBdEOBG] N Oo OdzH, B
BktoH Odzd "tind[ i isjj dR@ tc dzd NsdPdz dFOjdal ts[fipds H stc  d3ljsefts h Btz O d
dHIsd MtsH d d "sYs s dd o sted®  dzjtcdjlsdCdtcts oatsHBKE d3j !
BtocH OO tct®@B Zdz € & dzOdzH "ts @rtsd e CORXHIERfD fa] BIK 8 SOH, B j BO:
gdzC dh sW dosj Y B OH.

[ 2Is OO MM etOde@," Bidftdc §tzlslétstz H Otc " BREOd s dW¥W sHO B
"l BOtttsd BO HOML o OwylsdiiadH I GBFROKOPL B §f s Gids @t @ d
BJ MOtcdad "ol dW Oz ditOdz stc OdzgH .vd [ @@ Lzjds "s QifH G s B tc iz
Bz d&fsL"® HOte BteOd dMisdW tisi Oo @B zic@® Odede 0 dglshiiff 800 ¢
BOdzW d Ols d"sh iHSEE sH O B Vi HIOEZ] O MOtz d2v Wsls O dzH .

[ Ote ddz Yyt ~rPOHNWYJ HE[@ OlcOtcL j] B O IsOtcls d@ dzRdizH sz Is
R 50dz Hizh otstc BSh OH.

fOd &irnsmsod, ¢d d fldsddtsddOd Otpipigls joig Gstelafs i d dz B
2O i3z H O dzffts BARA L { Misd K sB O d BO deW¥ d O'lsd OrbERS s fifdfs dz Is Oh (
H O dzH .

[ Ofi OdkOdi OBMBItsH O h O OO MK s d3d dzHy® EACFJO AW (
sOs OffnEz IO Is .

'O 5 ORABEE | MO te dztfdodsifjQ 2 ditz |, dzj Ents Chic d i@ s O B
BOYO2H cdtedWis0O dzO digH CoodgipgRdo @ @t d dzd JdMmisdW sH O
dimsdW sH O [t =stealimid. MisdW sHOo Hilsc ®Bdzd GV s ©  dz0 d3j
90 dztsL dds dzgj Mis. yH © Gdffdz oCrzdd@{C@EIO @edtslzj s O M ts dzOH . ¢ f f
BOkZOdZHdd Ists 4 Cddztsdzj Istc Bts YBREE OO0 Istsd &5 O tc © dgds iy
BjsOo sdz@sL Oled] s dW*'Ow &, SNODLsEZOH f Otcs 5L ¢ zdzOH
sOMded W des 3O tsdz OL tw©OHdB dH e hd@alsO deafd dpiRjteas @O, dz
BOdC d IsOhM&sd dd ya@Rabzds Ofls.

U dye Y dalz dz¢ ZLtsdge d @D o d O lstdndfs? @fe Is @2O@ 9 wf 02 diits j Mls, ¢d
"Hidsz d3) Is O trbiaiiidzit HSh SO BtsSh OdgH . [h DOHFEZO 2@ Ishr) 15 ddadHL ¢
BEOR] ftgr QpjQuozd . "ORIEEGEHOJ YOdzH d dafi) '@ 6 Gt gt tdsGiHO,
"7 Dlaisd B Y tedj, 'MEROG® IsabkzizdO Gidav, d dzy z d2fsdzOd@L st
5§ ded’©d §f CRo3 M Ot daf@ORAE © 3¢ 5 dHOD LisHf Y @Sftplsj. N O to dzdf 1 d
BPs B0 o 5 02 BEisH @Gt Oo ide@ e tgd WSkOD, &) s0o"@d®dzH G
Bz o tyfyd d A IBGO dhisdWsHO B OtcOdzH .

b dzB OEBRIPo s CRdise j MOtedzdh ddz BsWH OL Tz@dsGe B
COHO MOaOWHROJd fits] BsUa B O IsOHOd gt O dipfsf ® tsde®Y d dz
HOt WOp tEIPtz zOdzH, detsd dz”'d" kBHj GRdd CeEAOEEED Is¢ Iz & iy d &\

BO "0 s O2 ks B OtctsB Ote OfMYROH d3p © ='H)@EFESE 1S di€fglz FO
sindzdSdj IkOtlsdes HGIHKB®dd dida § BL GMIO, Bf)se[@ OF i ¢k

276



 sdedh g tsc ISj mdesdzse d d

g s'tRd A deded@®Ld dzd'O Y Obekitse j MOtedzd " ddz W O tsdzts
Rjh EHOdH, OGadsddi Oz OIsOE GO EEID RO "sPtetsdls
Gz z e 50 dzOB W H tcOH COtH. 1 Oti O¢CM, =~ OB dY datets
s j - uaf e Ol i@dE € OttHOdz dztsL 3 Ofpls, Y @ sk dARPHO @M@ Is
MjCktted  dHBIN GO BLEBO®R] HQGEH®EE (Odz & ¢ & dz0dzH ,
OdzH 5L Py 5% OdzH .

Yyedzddz BO dzOL Ot Bj tOMOH, § d yusH dQfef®d wE'® tfizC>dz0
®OB kzls BO ' (iGHEWEBG ¢ tcCfjHEOSHE YEH GO Ofls, ¢d w¢ d
HOttsL diBlzH H Olsd 'O dzLd didgtl #is£ai @tg ¢ ig 829 O H B QKA. d

CYOltste §'jsh B@AJBL Ftc O Y Pl OO ks ¢ O, 9 PH BB F dgO
OL ®BEOMBWO LdHHdR2 "Rz "0y § G dzd 6l ®¢ Ofigd Mis j FOJ { ¢
d dzl{dzfi@fdzH ©, "B E@gIsO®o0@®L ¢ st OtcHd BOI iz i3sls dts Hd3ts dad
Bj S Iz dzO dzHih'd BQo"Gs Ote H St OdzH "5 1 HOO thd fgite § s SBEY OL
dmsiPtcstc HEOdeykzde Offff dhls fZiEO O RBidgAREZO Y@ dzEafdzFis@f
OdzH 51O ¢z dzi 3kGed &BBcB Oy BdE S ,30H OMse @ tod P OKJ d
CsteC OteH d (s EeHizsMsBt HHQ hdddh O OdzH .

‘'ORddz lsOoi®®B BORPY dfs uBHE@EERRH S bdzj &5, Cd H
"OotMisd¥ sH O’ Bdz@® H®OAf R3¢ sdzf OL dte, BOXESd I Okigz ®@Isc
cdtswd kOE®B &L Of Is® Otcts d "ts& Pis didisips@deddzd” &f OO BSH & Pt© B
d RS sdzff OL JtcOdzH . R dstdffy el B He@dt B O dz Ofls .

[ Ofi 'BdfO dMisd W sH'Q BEOZesH{O (O] i3 dzd B - R BE O fSE
BOHH O©OooOdz d3j W dzH .

sOHdH"®Ad OBE Jatsdsts e L dz BBstets o SHISte 3 C 2 dzOH
90 dz2OL SO QRifjaes g P Ejdd. H d

dbL BfP® d ‘HoOAtsa OfMj i"z iz dZtpr(i jdEOs s tefBlsizd S"©® ¢f dze d
posMdlsOd koM tc kG dixadO twFal =g IsiZind@ols s @itdz BesS WO

v de] d OtEOtesls, B Offts BB d2POWdacE S'sEd ST B tigf §d
sBi JsCl® O h Ototsds,d RBIELJORIs Ote OL "B O WA sdsdfta OV 16 @ teh b 16

tehud fEzhdHH o EEHElOfEd OMBitzd zIs B & Owdz0 f j
Bjh Oo OH, YOG tc W W dzjlo] noddf ¢ BOI RBzted j, (O tstf Grddith s H (
Bj MOtcdedsh id@tc W OBMudz H3dzRdzlz, B Ot ROW COWHO d&jh Oo

Rfisd% sH Od"s (@ dts ff G5B | MOwba] " didd@(d it ® O daHo te
02 dzd L Oezk@s(e &0~ i d) d EEHEE (B30 ZDdzadd d BSBig] gy
dys d @it M Odz H Otsd OBHSHGE CsGcH O d3j P O9 OH

dH OBV Is:
1. Rd&z¢ehC5 1. [ ., 1 Oter sded & v . | . sdMmis] B3O § Jtcd
Bd M Jdzslsdztsets dzj IsOIs] dz detsecBO O -GIBABO (vl "AOL s
2. wdze MOte 1 ., H.Is. d&zz tOHdtsdzdddd Mmewcrd fp 11 ]

tcj Mztefm] I | Qodijs@lsfmg dgle'd®? flzOkzydzr 2 Y ktedzOdz ¢ Cif [ suU |
86 . URL: http:// www. sl yusar . kiev.ua/ ENTB_5_10
3. https://www.dji.com/downloads/products/mmaé-200-seriesv?2

< _ T
277


https://www.dji.com/downloads/products/matrice-200-series-v2

 sdedh g tsc ISj mdesdzse d d

(t4(BRY[HsOC J (V4 wRR [ ¢1 1 RURC
tdf3zfrivfduR 8l vl [uRMIr RSREBU O

MOMOdzso MmOMOdzesg . t .
vlmnddzsedudi MSd?2 kdde jtmdlsils v OHYJdSC

L2 ydo tsd tOLodlIlsdd f tc tsdlgf & teiaj dizsiaisdgts d B Jjtel) ) e
L Rjstetst dzj t6c j Is d yg nfftclEasczdy ¢ s 0] 2026 OBz jdfn i bsesdzd
HiWdudbSlstetst dzj e § §dzigts B O 5 d defdzte His £ ffusfH ifed) TGOtz ©
ftotsd hdzj dedz’ §|] cSdecOdels’ tejdfze &zPO GH S OCc OO trks Gy tzd
Bshfipgs: , Hekzed] ftejHiftedvisdy (OrLBEE&BE? | cOKRSH ]
cCujCmisda@edd? d& 2 L OotsH, o Mmijj SLICDEH r dL Owf e did jn
o M dzj dedzsGtfstc O JsUUGBQ d § sdzdzsMmisd ® H Eed & ls Oxdpiat
ftslstej B dlsj dzodats jS Okte B Qg MBS twOIsd dzd f tslstej B dzj dzd
1 sorf h judgdld dzO 1 dzj tetsdzsmdlsj dzd Krcde tse d 450 § d3ts dsts
o tiMfeeddS] foor ddkOmn: d{fdki ¢ORNytEHBE g zd& fiss O
HE®RBO L O MyuYyls HJM jrojcd dodzjik]istssiidaghesm®d, ylsts § ted e
Bl dzj mo OlCd  dzj toc dcq tsztied o dg'f dztB Jizd CafRe j Yzd wd k2@ J
Bs" dsdisiise j ddts e dlzg" Oge ji j d B3¢ Hissme de w1 dizs)y d
mMdMmisj 3 ®listielfisdz Pdzdizii3fsts joi HAdzts | o dzj H toj dzd 3 o ddf £ q s J
COC 1 Ists odzj Hicj dets L O thkB | ) 5.
[ dztgf[d Gh detydets § sded BO® Iso SH p W gt Hatizlg ii5d "daOdzjj dzdnd
99 BH Hobknrn Octld cP&iso. | O G dzfdsRyltsttsH JHogRY fltstsigdisd Isf* O G [z ¢
1 @O ZO f tsdzdzlz ¢lzj WRis R tas fitgs , dz0C Off ézdbs @B ' o & 187 a3
oSHSA teOdad dzd M j ; ts BHOREZW 1 Of, tS gl e C @F v dzOQsts flsdjdza-p dzd J
dzj Is . sOCdy fkzlsd MmMkzh jMmMseolzs s Hdzv 9 atHO (dL mts
oMl SZPEHPE B izES 0? vists B s PGl hf BEREY D s tcjshisd
MdesHdzy da3d JIs ted MY.z 1ot JOf sty @cL @gAsy jodgdCits Ististde ™ J
tcjh jded® fMmMisOo dzj dzdets? f toctsB dzj d3r .
LVRBy det M jdedd Ywoilsjted o 1 dzj Sltedyud MEdr M
1 5 tslsyy Isdz' dis jgt dztztizgzkC B e dz] tc ety M lff Go dzvifjjiddn f Iz4B
Hiczeddz dmMisdkzQ dfiesQizQqg zw2j0lsn) e tsdg j Hfdisslstew d&zO §tesH | d
OBl 5 W daisdtd] ddfPllsfv A &3 J sw  Jhy t©WH oL &Y
-f sl Clstetst daj s lf'dn o] dotOts JOJ-2 ffftsfifls-Oigdsif Gds § v, 1 C
| sdzd&zQdzw d @ y@teHts. ) d HOMJ -6 defgimntig i3 I OWBRLISOIs ]
tcOBtstslsjtod Mdedoy jden b AEOEdZ d [ OLBsted zZOtwdW toj M z¢
CstesHME dJ tcOMY tcd H1pkizd & ] dz’tfdedjo j W j Kz'ls j dgO MBPOR" &1 H s
Edzj dz' 0 f tkfYeac-32 tcOL O. [ BYydes ftedojmlsd dqL sl lsO H
odzj Hicj dzd j f SHpdelits tcls @H Y € MC d d5 1 ddzj HoeBlsjtdsdel S\l dzjl fj dzj to
tcjMfzedzd € d L dzO® Is & hdjdsipcpW dindpvtcGVEEE ISHEERdr 0 O d&3" » § ¢
f sls jdtc’ o Btsdz! "tsdz S tsdzdyj mlsoe j . 1, H © Gbzts dy e dels @] J
dzj sBatBHJ BONSHY 6%z &2d v ClBiEt€" dofirpls CRdzOf ®shis ©9 € Oa 1 &z

g COC PhHRIOSE,sta ®c 8 hisdztd s B His dogilzr OH dsd dzd fls ts O
278



 sdedh g tsc ISj mdesdzse d d

GO t6 Iz M ,jodzd W ¢ s dztiz® 0L OdBfdpdzs B3 ) dzlz Y O jf s Is fF thsefs v i) dzdf,y joE@d d
L dzj 66 s fifks jBBBO dfQ@izjlatidzjj 2 & jy@fpbdydlsoO + dzjteedd s

t Ouyd sdzOEas c®dzd L Oydvy d dmy ez § tzd Odzfg . s Y iz iz

wdzjHEjls ' sldydssflsH j W dydls dgitsh 2zstps dsf ® dzzsEdijvls iy v
HjSOBt!, WOk J EOLl) d &3j dzdzs L Go .foyy sh @dzg fiz
GHJ of jitdefadst  § tsistej B dzj dzd g3 tzery diptizis t§ dpEEp B diy IsZdzif ts dets
Hj%Wduydls MmO dk]l§dgS 8&8 300 Od ) & d YR WS o O
SHdgts? fils tststs df' s ezdzeidi) s B j MY j uj dedj YJ dsteOdzdL 5o Odzdz’ «
q ftsBh j fifls oujif@als] 2¢ . [ fip " 1OtdAB § ts 2 - fijdstusjtedsdflz | dzdzts §  f s to
Ldzgjtecdd o dBdzsc 56 0¢0itgls dyitslz] g @ jHeOwzs(f {1 gz dSO L O
Bsd hj d fMehlsOddzvgtsdzjlj3.0 Sols. y/

1 tod dztsy J.dzd §

AdlsOlsO:

1. 1 1od "] ftd §tsoj HdiEdy R SsfiRs odsis cdst tsd
Yddzi = LHOdzd?2 HEsBddzd ! L4dgjadfdgdd ddz 3f0Us to j B dzj dzd d

2. ] ffisesfidid dajOB 5lsOjls uC A dBsh desfls! » 30f 11s
30 1COd, i I§PugiEhfsdstkibBY cstsHmSs?2 EEhst

) slstej B dzts fiylih Qifigse Gls j fdkfste ds@din EyY s & tgH € fsdz® apj F dac
MsmlsOos v jIs ©¢ a0 60 &) dafif & i@y s H & ) 208 5 ) dzd ¥ v £ |
foddsj cdets 50% Gl s H Efips Clstsdgdiancifs olOF § ®asH so | § € f
NSO j ddw f t5H OdLdf & istsdedisjj? detkpitskdsts ydzd S 5o § ©0OC Is d v
CEEBHQh dfd o 20 d dzH d o d H -8 jiztc dgi §() ' fgtaBdEvs € ipdst
oBHEMMEEY & cotbHE IS¢ d yj dr . 4 By ssd o' hjd
Haw Sl dj getpn Ooize s f5E€ fslsaBo 6P 0 | S Od/ yOf.

I ssfdljd d2lcipHsmdz o2 HEOLO |y fifdeRaedij s O sl
5¢ s dzts3 3B02 04 € Oz

RL 27 dzs¢ Odz' das @ §iziC tstsq diD wdalzfoy O o Nsq Af dzasEgp iz i ¢ D
f sdzdesflss 8¢ twOMC ey dzd & gzp®) dmiffoiatsiiciedsio OBelzis 6 51 Is O dzf
LHOdzd W o difGRR 0 sy sdzOmMemMO dzj dz'f 594 ¢ daf julglste Odzd L s ¢
slstsf dzifdgud o' daz@figdOlss dzj Slsted yj Mlsoe .

rtezets?2 d tyjdd o Oxfdetedjjtc © MG Hsiag s ¢ d d My shts
slsiilsfinsplf® b f§slstcDe dl§jfdzsdr TR U S Hsgjoff dimsjdesmdsty iz
Md e sH @& h dafj dz dzd BHJdz dzj tcOBBISOjllskz, z ydzjse oL jdsty>
fsHmudlsOls! § slsjdgcp tsa diisf fldeedAf ols® ©)s!  § OLOd3j vt Is
L Qe d dstisfipls ds j o5 j 6Ol ter ©StkyOsh j2 fMtejHr .

AdlsOkO: 1 4SS0k Isjfdsst? 1 djtccdElsyiz®siodgls aw
[ 2" Odze disdgffCd=dfn jidxf o5j toj 17 Msds, fpfldssdodtt) s O frisnufedss L odg),
ANqdzs? faashiguddf Hdte, §tod fMHasd BsilfdodpdsPEdss? cOL) {1
H s dzdzO te ts 03, BISA AMPCOdROWds y j dzO R 1B § ezts Ofzb g HS 52 M B j Mistsc

15 sfkdstkc R L Oke jydzr 5 MstOd d § H0j syddsd dggvia
¢l sMmistsydzse ¢ sds.j dyjHB@dEgs] § j o] & SH SO & ddOL & O jof dgWifjdz0
ofmy Yiste] BdlsCdzdn sty s defse@pstih

279



 sdedh g tsc s mdesdzse d d

10Ctr sd2 §tsdzskzte ffldsjifstztiipdadajss) dzdivts difs to s dgsj B @ 1 ¢
kO§y LOddzsjtej Mse Odzgdzsfisd § s ls O o terfoldsy ols teofs off sl taf jdptscict
d kdjdd hjddw §lsjusad ePegdadsr @S weodfyy Ssdskzt |
M shMsemise kzjls t©OMh3GWEdd Y Lig tc GG d2dbjdz o fipttetisdz: daj theas €
Yj & 8 ot fubiffeditc | dad® 32050t dz@ R dzd, 3t ff s O s Bdzs 2 Sis @
g fmils jlairf dzsfdzOB Y j dedv, of ftsdzdaj dedj o' " jEC OL Odedzs
a3 dz' Mg daf §agzPis 3 0 %
slsetsdlsjd Mlsots vCu (ujfdseOw 1 djek lsiusshlu@dzausdy dd o

I " ftsdzdzj atZGj o' " jftedoe j HY dadz 2 lstaljjptds o O dedpjdey | 1 3 dz
Hj2flsoakshdn 1 OCGdss tds  tsdzj ttedzjste & ) f 6 s opizisoipd@safh
o' §f sdfflagdpedev Is’ §J 3J o .

I yjdzsds MjetHdw ks Odiss dj sHEd 6 asiss i 04 ¢ o
o' ©OB IS d 29 figiiAond dEAl s f dsdrds j 8 df) Wzl § dzjnds fls Ol .djdzts 2
Csi WW dydy dels  dUfylsQinzts ot jCidedte?  Bish deslsd  Mismls 0o d dz

[ Odzdz’ | § 5UBIES' @) B dsisksts Wi fAOO0 datse dzj dzdzOv B dzts
Bisdz' hj f sldgidg datsifnistifd ded § M MIsOo dzv j,ds. J, S dadets s i |
teimMfedzdSd dad d d&3d Jdis tagiLtgicdot® jdfhjdasifipisdd]i tod MY kB dze
f t5¢ tsH di2 ) dzts e ds® S op i) @R e j €

RMOGHY dL izsy |}, @ €O o ©f st © tofjEondEi2d di3sh dats |
d Mistetsd Isd dz' Misodzj ClasjtelfisdpissOmiay d ¢ o B dzd L d dz@3d 915 tc eidfslets ta
02 ded NS SeE 5 ©O2 kO M &sh dshls! ¥ 25500 [ 11s.

OUuHNAaHanA

JMlaTteuna (baycka)
Cnoakua (Bpatncnasa)
Bonrapusa

DcToHUA

Cepbuna (benrpaa)

3cToHMAa (Xanbana)
Yewckana Pecnybnuka
Poccuna (Mockea)

Apmenna (EpeBaH)

Jlntea (INnnyHre)
YKpanHa

CnoBeHunA

TampxknkmcTtaH (JywwaHoe)

0 20 40 60 80 100 120 140
CpegHee noTpebneHue a/ieKTpO3aHeprnm, KBr-u/m?

ltod dztsy jeadjjH i § YtslstojBdzj dedj 1 dzj tccdd o dBdetsa

280



 sdedh g tsc s mdesdzse d d

250
200 -
150 -
r

100

50

) tod dzsy j-dedfijj 08 MW ydesj BT ot Gslstejsdzj dedj | dzj
W dzo Ots’ YQitolsds G o joz' 5O2 dv de d¥ & Oeclkfls fj dals

sO0Cdd3 sBOL s5d3, MlstetsdIsj dz' Mlsets v Cu orf cRHAzts Is
GSHO (Mbtetsdlsj dzz Mlsets | Cu M § sH BB des28 isj" lahts, M iIsts ® B
vsCu dzgj LOodiE wEdzfdcdsH OMf sy jddY uvia oB
ftcdojHYIs € Edgjde hjdede MmiBd Mssdhsmisd 1 dzj Cltest o
sBj My juyudls! Ekfmts2yder 2 Bi vyd fsmMisOeaCd 1 dzj Clstetst

] disj tcOQIsktcO

1. vjfdzslsjrdzdC O (1 tsHO)te] Hf.. ¢C dzj tcl@O @R esjodzO ks ) .
V12t WsBdetso dzv j 3" J dMtsydedSd + dzgj tecdd

2. l ststed ydz J s f dztst dzj tec j Isdud MS ddJ toj Miztcmr
Cdzj ce O] L H Ols,

3. CdzjteetsMme e ded g dafef ls pdg@ds o kzy fpdsty iPad ¢ s
oBLHERO (EZydBdtsy fomtsedy).-f (@(19BH WJH. [ .1. 1BG

4 . l Pz o 0o 0O d Hte. | JlstcOHdydsdAaiB8] dMmilstsydsd ¢

5. s sdzse), odHWdC d 2. Cdzj e jIsduyjmMSd) BMmdase
ftesyd Mifse A dzOy H PaziOBL. [ . Cdzj eetsdL H

6. OSHORJdz CdzjtecjlsdS O §totsBWY R jrflzdogd raglofsH ™ ,

7. ( ZtodzOdzr " € dzj"tc @iz Yol ff ¢ [B9PACEZS fij Is

8 . [isHduiMmed) tjCtsdjdioOoydd HdY ftojfSH
LOo jHjdd?2 ¢t { dzjtef GUGMT 16 1 J dad ¥

o VT

281






