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UDC 665.7.038
STUDY OF COPOLYMERS OF ALLYL ESTERS OF CARBON ACIDS (C &, Cs,
Ci0) WITH BUTYLMETHACRYLATE
IN THE COMPOSITION OF LUBRICANT OILS

Hamidova J.Sh, KazimzadeL.K. , HasanovaE.l., Isakov E.U., HuseynovaN.J.
(Institute of Chemistry of Additives named after academician A. Guliyev of the Ministry
of Science and Educatiarf the Republic of Azerbaijan, Baku ity

Obtaining base oils with a high viscosity index is one of the urgent tasks of modern
petro chemistry. Analysis of scientific research conducted in the direction of synthesis and
research of viscosity additives sted that the synthesis of ester type polymers is more
promising than hydrocarbon type polymers. Since they are obtained using a simple
technology, they also improve the viscodgynperature properties of oils more efficiently [1
6].

In order to expand theange of raw material monomers used in the synthesis of
viscosity additives, we conducted research in the direction of the synthesis of allyl esters and
their copolymers with vinyl monomers. It is known that allyl monomers practically do not
polymerize, It easily react with other monomers [7]. This reason is explained by the
presence in the molecules of allyl monomers o,@H 0 u p s -positionttohttee dduible
bond [§.

In this communication, was studied the effect of the length of the alkyl grougin t
ester on the copolymerization and functional properties of oils during the synthesis of double
copolymers of allyl esters of carboxylic acids,(Cs, Cig) with butylmethacrylate

By studying the effect of the length of the alkyl group in the allyl mogroon the co
polymerization, it was determined that the yield and molecular mass of the formed co
polymer decreases as this length increases. This regularity is explained by the fact that the
amount of allyl monomers in the polymer chain cannot exceadd@%. An increase in the
length of the alkyl radical leads to an increase in the molecular mass of the monomer and, at
the same time, an increase in the amount (mass) of allyl moieties and a decrease in the amount
of butyl methacrylate moieties and, agauit, inhibition of the polymerization process.

The results are given in table 1.

Table 1.Effect of length of alkyl group in allyl monomer on copolymerization

Butyl
Allyl Chemical formula Molecular methacrqute
monomers mass corresponding
to 50 mol%
Allilkapronate | CH,(CH,),COO—— CH;— CH==CH, 156 32
Allilkaprilate CH,(CH,)s COO— CH,— CH==CH, 184 28
Allilkaprinate | CH;(CH,)3COO—— CH;— CH==CH, 212 25




As can be seen from the Table 1., when going from allyl capronate to allyl caprinate, the
amount of butylmethacrylate anganes decreases from 32% to 25%. On the other hand, an
increase in the molecular weight of the monomer leads to a weakening of its polymerization
ability. This shows that the decrease in yield and molecular mass of the polymer is related not
only to thedecrease in the amount of butylmethacrylate in the mixture of monomers, but also
to the increase in the molecular mass of allyl ester.

The influence of the value of the molecular mass of the copolymer and its concentration
in the oil on the viscosityfempeature propertiesoflow i scosi ty p-@wasl eum
studied, the results of our research showed that as the value of the molecular mass and the
concentration of the polymer in the oil increased, the visctsityperature properties of the
obtainedcondensed oil improved, that is, the value of the viscosity index increases.

The effect of the length of the alkyl group in the synthesized copolymers on the
viscosityt e mper ature propelrad ecsi lofwasondesnsedt adi
polymerswi h approxi mately the same mol ecul ar ma:c
o f but vyl met hacryl ate ma#d@anesd adntae nacto nweern
4.5%. The results are given in table 2.

Table 2. Effect of alkyl radical length in compleXid ethersbutyl methacrylate
copolymers onviscosity e mper at ur e -1p2rpo poeirlt i es of

Copolymer Condensed oil
value of the alkyl concentration. % kinematic viscosity a| viscosity index
radical (R). 2| 100°C, mnfisec y
5 4,0 7,7 138
7 4,2 7,7 142
9 4,5 7,8 146
Polyalkygrjgthacrylate 41 81 138

As can be seen from Table 2., increasing the length of the alkyl radical foeonGg
leads to an improvement in the viscodgynperature properties of the obtained condensed oll
I an increase in the g of the viscosity index from 138 to 146.

This is explained by the fact that viscosity additives change their form under the
influence of temperaturechanging to the form of washing in cold, preventing the increase of
oil viscosity, and under the in#unce of heat, the washing opens up, increases the thickening
ability and prevents the reduction of oil viscosity. The increase in the length of the side chain
also acquires such a property of the polymer that, as a result, both the main and the side chain
together prevent the sudden change in viscosity of the oil under the influence of temperature,
which means obtaining an oil with a high viscosity index.

A comparison of the studied properties of the synthesized compounds with the
industrial additive polydlyl methacrylate B2 polymer shows that the investigated polymer
compounds are at the same level in terms of these properties.

The effect of the length of the alkyl radical in the copolymer on the thermal stability of
the obtained copolymers in petroleunisowas studied. For this purpose, the chemical
destruction of 5% solutions of synthesizedpmdymers in turbine ['" oil was studied
according to the known methodology. The essence of the method is that the specified
solutions are heated at 2@0for 12 hours. After certain time intervals, samples are taken, the
decrease in viscosity is determined, and based on #&hi®,van opinion is made about the
stability of the viscosity additive. The results of the conducted studies are given in Table 3.
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Table 3.Effect of alkyl radical length on thermal stability

Value of the | Initial viscosity Decrease in viscosity over time, %
alkyl radical | of thickendl oill,
y(R). mmn?/sec 1 4 8 12
5 15,57 3,1 3,3 4,1 4,7
7 1569 3,3 3,6 43 48
9 15,77 35 3,7 44 5,0
Polyalkylmethacrylate 2
- \ 15,1 \ - \ 71 | 89 | 91
Polyisobutylene
- \ 16,3 \ - \ 63 | 78 | 114

As can be seen in Table 3creasing the length of the alkyl radical from 5 to 9 in the
complex ether mangane contained in the copolymer leads to a decrease in the thermal stability
of the thickened oil with therh the viscosity of the thickened oil after 12 hours of testing
decreasd from 4,4% increases to 5,0%. However, in all cases, the new samples are superior
to the industrial additives polyisobutylene and polyalkylmethacrylates according to their
studied properties.

It is known that the presence of an alkyl(meth)acrylate fragnmethe polymer chain
provides depressant properties, in other words, such compounds are used as depressant
additives. The mechanism of action of the alkyl(meth)acrylate fragment as a depressor is
explained by the fact that polymer macromolecules cantipolar radicals are adsorbed on
paraffin crystals and form compact conformations that prevent the formation of a continuous
crystal network.

The effect of the length of the alkyl radical in the copolymer with a butylmethacrylate
fragmentinits moleculen t he depr essi on -1p2¢o peeirlt ywad stond
this, samples of copolymers in four concentrations (0.5%, 1.0, 1.5% and 3.0%) were prepared
and their freezing temperatures were determined by the ABTM-93 method. The results
are given in Table 4.

Table 4 Effect of alkyl radical length in complex allyl ethdvatyl methacrylate copolymers
on the depresslant opirloperties of R

Value of the alkyl radic Pour Point {C)
(R)
Concentration 0,5% 1,0% 2,0% 3,0%
(g/100ml)
S -18 -20 -23 -32
7 -20 -22 -26 -34
9 -22 -24 -27 -36

As can be seen from Table 4, the depression property of the copolymer increases with
the increase in the length of the alkyl radliddis is explained by the fact that the alkyl group
should be long enough to ensure good solubility of polymers in oil and their length also
affects the efficiency as pour point depressants.
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Thus, copolymerization is a chemical modification method, gnaising this method, it

Is possible to obtain viscosity additives that can meet specific needs.
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UDC 546.2
STUDY OF THE BIOLOGICAL ACTIVITY OF LUPAN TRITERPENOIDS

Tsupkina K. , Yanevich A. , Polyakov V.
(SKUnamed after M. Kozybaev )

Currently, the pharmacological properties of triterpenoids of the lupan group are being
actively studied . The priorities in the study of the biological activity of extractive substances
of birch belong to the Russian chemisssaeciate of M.V. Lomonosov Toviy Egorovich
Lovits . B 1788 6. he, by sublimation, 1isol a
maximum therapeutic effect in the treatment of burns and superficial injuries. Subsequently, a
fairly large number ofyipes of biological activity, which betulin itself and a number of
triterpenoids , which are minor compounds in birch bark extract, were studied.

Anti-HIV activity. In the modern world, the search for drugs with -&iY activity is
relevant. Bioscreeningiterpene compounds showed positive results in this regard. It was
found that dihydrobetulinic acid (1) and platanoic acid (2) isolated from the leaves of
Syzigium claviflorunare inhibitors of HIV replication in H9 lymphocyte cells.

(6]

-
1 2
This prompted the search for derivatives of triterpene nature with increasddl\anti
activity. Thus, Japanese scientists found that esters and amidoesters betulinic acid -have anti
HIV activity. Exampes of such substances are the following compounds derived from
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betulinic acid: 3alkylamides, 280 -me t hy | -(8,8-tirethyl) Jlotarylamide and a
simil ar der iisonaet, 280ep hoefn atchyek(3 38tHirmethyl) glBtarylamide ,
28 O -al | ylI -Bt3kde rme B8hy | ) gl ut-as gmam, de@33andr e3 U
dimethyl) succinamid an-ds @rder , i gt ycer gbami de Oand 3U
(3',3-dimethylsuccinate) -8leoxybetulinic acid was the most promising in inhibiting HIV
replication [1].

antiviral activity. Betulin derivatives with ester and amide bonds exhibit antivira
activity.

Antiviral activity was found in both allobetulone and allobetulin against influenza A
virus. Ok si m b-rydraxy28-oxine df &etulind),eoxin& df betulonic acid
nitrile have pronounced antiviral properties against influenza Asvirln addition, oxime
betulinaldehyde has the ability to suppress the reproduction of ECHO 6 and herpes viruses,
but to a much lesser extent than the influenza virus. Derivatives of betulinic and betulonic
acids containing various amino acid and polyamadicals also have antiviral activity [2].

Hepatoprotective activity of derivatives. Many birch triterpene compounds have
hetatoprotective activity. Betulin itself its diacetate and a number of betulin esters :
disuccinate , bishemipthalimate , dinicioate have hepatoprotective , choleretic ,
antilithogenic properties. Betulin has a protective effect in the toxic effects of cadmium salts.
Bishemipthalate showed the highest hepatoprotective activity. betulin at a dose of 20 mg/kg,
superior in activityd the known hepatoprotector karsil . The introduction of this compound to
rats leads to a decrease in the manifestations of intoxication and the restoration of the function
of hepatocytes . As a result of a morphological study, it was found that betatoshiamides
exhibit pronounced antioxidant and hepatoprotective effects in toxic hepatitis and reduce the
hepatotoxic and nephrotoxic effects of polychemotherapy in the postcytostatic period. 2
arylidene derivatives of methylbetulonate have a pronouncelgretic activity in hepatitis
caused by S84[3].

Anticholesterolemic activity. Betulin and its diacetate exhibit anticholesterolemic
activity. Betulin glycosides introduced into lecithin liposomes can enhance the effect of
liposomal preparations in rading blood cholesterol levels in experimental
hypercholesterolemia

Anticancer activity. Betulinic acid and its synthesized derivatives modified;atCGo
and Cygshowed cytotoxicity against melanoma cells and epidermoid carcinoma of the human
mouth neuroblastoma , meduloblastoma and Ewing's sarcoma .

Antiulcer activity. Triterpene derivatives of 26i d e e lx-yarabhohexopyranosides
, synthesized by glycosylation triterpene alcohols of the olean seriek wittimnal acetate in
the presence of K\-8 cation exchanger andLiBr , 2,6dideoxyU L -
arabinohexopyranosides allobetulin have a pronounced antiulcer activity. Betulonic acid and
oxoallobetulin have antiulcer activity [4].

Anti-inflammatory activity Betulin derivatives with ester and amide bonds exhibit anti
inflammatory activity, betuloniacid and oxoallobetulin also possedst] .

Anti-tuberculosis activity. 19-(2,2-dichloro-1-methytcyclopropyl ) lupan3,28diol,
obtained from betulinhas a pronounced aittiberculosis activity [4].

cosmetic compositions. Compositions based oribetacid, act against wrinkles, cellulite
, skin laxity, betulinic acid stimulates collagen synthesis in the skin to a greater extent than
ascorbic acid [4].

Thus, research in the direction of searching for industrial sources of betulin and other
triterpenoids similar in structure , as well as the synthesis of new derivatives based on them and
the identification of their biological activity, are relevant and practically important in terms of the
introduction of original drugs with a wide range of phazalagical activity.
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Antimicrobial and antifungal activity of triterpenoids . The study of antifungal activity was
carried out by the method of serial separations in agar Saburo . Strains of pathogenic
dermatophyte fungi were used as test cultu@mndidaalbicans, Aspergillus niger . The
triterpenoids under study were introduced at various concentrations into the melted medium, and
then the test tubes with agar and the substances used were populated with a test culture.

The crops were kept in a thermosta28 C within 14 days. Cultures were observed from
the beginning of cultivation to assess the growth and possibilities of morphogenetic
transformation of microorganisms. T€3teen agar inoculations were used as a control. Saburo
with and without solveln The fungicidal activity of each sample was studied in triplicate
experiments.

The results of the experiment showed that the amount of birch bark triterpenoids was
effective againsAspergillusniger( 80 Og/ ml ) and t Gandidaalbieassd25r e xt e
Og/ ml ). Against other fungi, the activity of

As a result of the study, we can say that the amount of triterpenoids from birch bark is an
effective bacteriostatic agent against microorganiamsh ssStaphylococcusureus, Bacillus
anthracoides Escherichacoli and Salmonellatyphimurium, and also inhibits the growth of
dermatophyte fungCandidaalbicansand Aspergillusniger . High activity againstAspergillus
nigerin the future opens upportunities for the use of birch triterpenoids in veterinary medicine
due to the frequent contamination of farm animals with these microorganisms.

In conclusion, it can be stated that triterpenoids of the lupan class have a wide range of
therapeutic effégs, which leads to theoretical and practical interest in this group of natural
compounds.

Refererces
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UDC 546.2
NEW COSMETIC PRODUCTS BASED ON MEDICINAL AND VEGETABLE RAW
MATERIALS: BLACK PRINCE APPLES

Zhabina A., Cherepitskaya O., Yanevich A., Polyakov V.
(SKU named after M. Kozybaev )

In the moderrworld, cosmetics based on medicinal and vegetable raw materials are
gaining great popularity. The consumer explains this by the fact that natural cosmetics have
useful properties. Natural cosmetics are also valued for their effectiveness. Natural sosmetic
are in great demand all over the world. This review discusses the preparation of medicinal
cosmetics based on plants and fruits. If you study cosmeceuticals in more detail , you can find
out that in the herbal cosmetic industry, formulas of useful creatsupplements based on
natural ingredients have long been derived. The research method under consideration carries
an overview analysis and has a descriptive character.

This work is devoted to the creation of medicinal and cosmetic products basediton pla
materials.



Cosmeceuticals is a functional cosmetics created at the intersection of two seiences
cosmetology and pharmacology. Healing cosmetics are classified as cosmeceuticals . The
result of the use of cosmetics is comparable to a visit to a beatiby.

The products gently affect the skin and hair, do not disturb thebaskel balance, while
maintaining the protective lipid barrier. [1].

The purpose of our work is to create medical cosmetics based on natural ingredients
containing active biologidaubstances.

The object of the study is apple varieties (black prince), biologically active substances,
terpenes, flavonoids (catechins, leucoanthocyanins, flavonols, anthocyanins and
copolymerized forms of these compounds).

Research objectives:

- Establsh pharmacopoeial indicators of raw materiapples;

- To develop alcohol extracts of apple to create biologically active complexes;

- Prepare experimental batches of cosmetic products based on intensive complexes;

- To work out the methodology for citgag optimal cosmetic bases and optimal
cosmetic compositions;

- Study the effectiveness of the created compositions

Research methods: theoretical processing of literary sources; experimental
extraction, chromatography, steam distillation.

An apple washosen as an ingredient for creating a cream. And it was chosen because
of its useful and medicinal properties. Apples contain substances such as flavonoids
(catechins, leucoanthocyanins, flavonols, anthocyanins and copolymerized forms of these
compounds)

Cream is a mass made on the basis of oil and water. The cream looks like an emulsion.
Creams do not melt at room temperature. The cream is applied to the skin, after which it is
absorbed, but does not completely penetrate deep into the tissues. Creanhffdr@nt tasks
and properties. If we consider medicinal creams, then their task is to moisturize and soften the
skin.

If we consider the concept of a cream from the point of view of modern cosmetology,
then a cream is a drug that is created on a feisb&he creams contain vitamins, vegetable
oils, and sometimes essential oils are also used. All this makes the cream more useful and
effective [2].

Increasingly, people are talking about natural cosmetics. Its advantage is that it consists
of natural, ntaural ingredients. Many bloggers began to advertise cosmetics based on herbal
and fruit extracts.

Who would have guessed that natural cosmetics can be made even from an ordinary
apple.

An apple is a fruit that has long been known and loved by everyondeshppe most
often consumed fresh, but are sometimes used for baking, and for making drinks and
compotes. Apples have been grown for almost 5,000 years. They are also used in
cosmetology, due to their beneficial properties. Apples contain vitamins such&s A.

Thanks to them, the skin becomes soft and velvety, and the optical properties of the skin are
improved.

Active substances and their meaning:

Vitamin A is a strong antioxidant and natural antibiotic that slows down the aging
process;

Vitamin C isa powerful antioxidant, helps fight age spots, makes the tone more even;

Vitamin K whitens the skin and also helps fight puffiness;
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Folic acid stimulates the production of collagen, which helps the skin become smooth
and firm.

Iron promotes the absorptioof b vitamins: their deficiency also causes fatigue,
pallor of the face, dry skin

Potassium Improving the tone and relief of the skin of the face

Magnesium Cleansing the pores and preventing the development of inflammation.
Provides skin hydration [3].

Therefore, this complex was added to the bases of cosmetic compositions.

Herbal medicines are much more effective than synthetic medicines. Although they are
more complex in chemical composition.

In addition, herbal preparations are environmentally frignadib not contain toxins, and
also show the least side effects.

To standardize the apple as a medicinal raw material, the pharmacopoeial indicators of
the raw material were initially determined, which guarantee its quality:

To determine the pharmacopoeiatlicators, the method of the State Pharmae@o
OFS.1.5.1.0007.15 was used.

Determination of humidity

To begin with, the raw material was crushed so that its size was approximately 10 mm.
Next, 3 samples weighing from 3 to 5 g were taken, weighed withrrar of 0.01 g. For this,
they used. The crucibles were washed, dried, and then calcined in a muffle furnace for 40
minutes. Then the crucibles were weighed. Ignition and weighing were carried out until a
constant mass of crucibles was obtained.

Each saple was placed in a preheated oven to-10D5 A C . Sampl es were
temperature (3 hours) and then weighed. Drying was carried out until a constant weight was
reached, i.e. until the difference between two subsequent weighings does not excged 0.01

To determine the moisture index, we used the formula:

(m—m,)-100
_'x:

T

m is the mass of raw materials before drying, g;
m 1 - mass of raw materials after drying, g.

Table 1- Moisture content of raw materials (dried raw materials)

Sample weight before drying, g | Sample weight after drying, g| Humidity
1 28.99 27.46 5.2
2 33.26 31.80 4.3
3 35.68 34.37 3.6

For the final result, we take the arithmetic mean of the thegallel determinations.
Thus, the moisture content of fresh raw materials is 4.3%, which ae@eptable valuéor
medicinal plant materials.

Determination of ash content

Two parallel determinations were made. To do this, tvgoaln samples were placed in
porcelain crucibles prealcined to constant weight and evenly distributed over the bottom of
the crucible. The crucibles with the weight were placed in a muffle furnace. Ignition is carried
out at red heat (55650”C) to a constant mass, it is necessary to avoid fusion of ash with the
walls of the crucible.
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At the end of the calcination, thagiitly cooled crucibles were placed in a desiccator.
Weigh cooled crucibles. Constant, the mass is considered if the difference between two
subsequent weighings does not exceed 0.0005 grams.

The ash content in the raw material was calculated by the farmula

m, - 100 - 100
my * (100 —w)

m ;- mass of ash, g;
m ;- weight of the sample of raw materials, g
¥-mass loss upon drying, %.

Table 2- Ash content of raw materials

Weight of raw material sampl¢ Mass of ash, g Total ash content, %
g

1 28.99 27.76 1.127

2 32.26 32.08 1.253

3 35.68 34.67 1.155

For the final result, we take the arithmetic mean of two parallel determinations. Thus,
the total ash content is 1.16%.
Determination of extractive substances
The amount of extractives was determined by the following method (SP Xl):
approximately 1 g of medicinal raw materials was placed in a conical flask, while 50 ml of a
solvent (ethyl alcohol) was added, extracted fe&8 Bours / We took two porcelain cups
previously brought to constant weight. An aliquot of the extract (25 ml)added to both
cups . The extract in porcelain cups was evaporated to dryness in a water bath. Further drying
was carried out in an oven at a temperature of ®"C to constant weight (3 hours), then
cooled in a desiccator and quickly weighed
The contehof extractives in dry raw materials is determined by the formula:
m - 200-100
m, (100 — w)
m is the mass of dry residue in the cup, g;
m 1 - mass of raw materials, g;
w - loss in mass of raw materials during drying, %.

Table 3- Content of extractive substances

Mass of raw Mass of dry residue in a cul The content of extractiv
materials, ¢ g; substances, %

1 12.3 10.7 2.07

2 11.4 9.56 2.04

For the final result, we take the arithmetic mean of two parallel determinations. Thus,
the number of extractive substances wa$ 20
Obtaining a cosmeceutical cream with apple extract.
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Figure 1- Photo of a cosmeceutical cream with apple extract

The manufacture of the cream consists of two stages: the manufacture of the base of the
cream and the addition of a biologically actaditive. In our work, we used natural fats of
vegetable origin. Olive oil was chosen as a vegetable fat, since olive oil consists of
monounsaturated fatty acids:-80% of all fatty acids belong to oleic acid, omega-4446
linoleic acid, omega 6; 15%apmitic and other saturated fatty acids (steatico, palmitelaiko);
0.02:1% omega 3; 0:0.8% peanut and fragrant. In addition, the composition of olive oil
includes a number of compounds: polyphenols, phenols and phenolic acids of squalin
(prevent the develp ment of oncol ogy, especially breast
sitesterol (found only in olive oil, and they prevent the formation of cholesterol) tocopherols
Olive oil contains vitamin E, A, D, K. [4,5].

To obtain a homogeneous cream coesisy, the following emulsifier, also of natural
origin, was used: Planta M (Planta Mja natural vegetable emulsifier that forms lamellar
liquid crystal structures, with a moisturizing effect, gives stable emulsions without a co
emulsifier. It has a moistizing effect- is a conductor of active substances into the skin due
to its liquid-crystalline structure conditions, leaves the skin smooth and sdfigh-quality
bioemulsions with active prolonged action.

To obtain the addition of a biologically acti additive, exhaustive extraction with
ethanol (96%) was carried out, followed by evaporation of the extract. Ethanol extract was a
dark red ( brown) liquid with a characteristic pleasant apple smell. The resulting resin was
added to the cream base inaanount of 1%.

/\Nh “““““ _‘ N

1 Weigh25gof emulsifier on an a1alyvt'|!<§IXB§I;5|¥é‘. i W
2 Pour the oljye oil into a container and put it on the stove to heat.

3 Bring the oil to a bail, then add the emulsifier.

4Stir until the emulsifier is completely dissolved

5 Slowly add water

6 L et the mixture cool down alittle.

7Begin to beat with a mixer and at the same time add the extract
8 Btrlng to acreamy consistency
CREAM READY!!!

Figure 2- Scheme for the manufacture of cosmeceutical cream with apple extract
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After adding the biologically active complex of apple pulp, the resulting compositions
were distributed to 10 volunteers, under the supervision of cosmetofigeimenova N.A.
on the basis of the School of Aesthetics and Hardware Cosmetology, Petropavlovsk. The
cream was applied after cleansing to the f a
cream, the skin became more elastic, complexion improved, Virinkles disappeared,
pigmentation disappeared. The effect became more noticeable with longer use (within a
month).
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Cdzj ClstosdzH ™ vV sEYzldz ' $OF", BJ dz¢' dz' |IsBj tetgf OZ dz'
N2 Jd sSnteH] BOWddZH OdzOIs' dg, B' dz' &3 Odzlzh r dzOte 1N
YOL " tog' HjWej2 degH] BYTF'bkzZHTY LOBRBOAOEZd Y "tOd
BJto' dz6jdz OYff OtcOIls SCEdZi 3 dz " dZOO2IsEZDO, BY'" Ikz {1
a3l di3C ° dzHji'HS By jDtxizj Cofm'"fls'" € yYyroLd3ddls nh'dz tsyrisr
dMEdtein’ [ 6]

Cdzj ClstesdzHT ¥ €' sOflsr w §O2HO BBdET HDMISI tcd
IS mndesdzsEe W dzOteH "™ W HOME" dzf W dfgplsidixgdm’ " r jdgHjr dgH " B8

5KOB' &ZOH' . [ O fisPWH p OMEPIREsdH' ¢ SOflsOd B
sBi jClk'M' t©jls' dHj SewMmjlsCjd § OflsOdkh '™ &Ot
OkoOhYyr L jtelslsjlh' dzjtt' BdZOOd OYfO®OkI' Y Isj

OOM" dzHO® YO2hr dzr yIsOt { O8O dgdsdian 6 H 's DXNO YiZH geHe@ ff
HiGjdH] Nd'  tedBO X' di2lkOY Ol YOxjl jllis'
Cdzj Clstesdgi™ ¥ € sOflsOtc B' LH' BORZ©GOf OdkDO Y

1960 3" dzHOtr "wvldzj¢" Wddzt o3 dz CSEteG jdzgH j t6H ' W
BOOD" dzOMr dzO® Ispkzj dzh*® B 5dzZM O] - dei dZtS dFfiVjH B.c5 dzOh OY yd
[T MOdz , ML tdHjtH]jdz tSYBkRHT BOMISO2 OdzOMmr" L,

Isjdzj Wtsdzg dgj &3j My BOMYO Yy "t dzO' dzOteH Odz Y EZHT 3 Oc
ML YO2 yYy"tr d&zDr HOdz BY"' Y OLYyOdz Wr L &BOWrN LHT

Y"tor @od 1 Slsjdzj OdzOH T . Cdzj ClstotsdzH ™ Y ¢ 0O
MmMOdzr Misr DO BSAZOHT : sdz BsdzOh Oy Isj & ydWtdzr vy
EL &3 LH' W ydWtd v Ed to" df7l. uh " dz Hj G j dzcgj dz dz
Cdzf ClstetsdzH ™ ¥ sy Eide "yds OHgIHG * dpc"' iz DW H © | 8" i’ dgH B
Cls® b fMmj dzj dzj cH " W B ' to' . [ye fJttsyjm dHj 1
E d&"o0O0Odz" &5 nh ' dz HJ, 1sylzhr Nh* dz Hy Isd' BBH'
Y"tcOdzH Oter dz § O2 HOZzOdzE HDMIsltcdz BW sk b
sG] glsifzpOIsZHO Y OVWO Sted3OdzOte d3j dz DH ' Mls
toyr dzr MfMmrded 2 &ZOHT NAtjllkz, ®GYykRh" ZOH'™ W
rdz H"te" M, dzOYyIsT Dt 1‘r]C)Iz(Dlslsr NdbS" LEG],
h i hdzdP2yYy OBz DO N2t jlsjH' . Cdzj CIstetsdzH " Y

ZzOdzz ffpdz B2 dzgh O tsyr sk MO OMr d&jdz Y L
sOB " dZOH T . (GJte MikzHjdslsjte ¢ IsOf R OdzOH G
Zdzr@ YIsOter BGdz@zOMO, is@nEHO t¢ ' dzg Sfls@2sHiHdzO dsY 2O dgp@H *
Cdzj ClstosdzHr ¥ Yy d3h OzOteH" W CERJ G d&3j dz MiskzH |
sHOdz Isrff EZOYTrklsO ELH'G' dzgjdz OYH{ OtcOlstf j dz IsOdzr
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ste’ dzH OkZz0D O B3Il BE " dzH ' ¢ BOtG. ytsdzr d3j dz Y OlsOts,
Sy bkdz vyIsOtedg' Odel 'z dzOte E L BJdls' dgh § C'sOf - OdzOH O
sykzdz ylsOts, 1 dzj SlstetsdgHT v ©SYE Y"tOdzH Oter , DH' fls
H'fMIsjte' d2 w B' t6° Bdz sOB" d&zOH T . 1" dz d3" O

Otelsls" DO BN &S dH" ¢ BJjtejH' [ 3]

Cdzj Bllzter ¢ IsOf WistcdzOls™ dzH © ) Zte dzOdzH Ote, Btotsh s
BBEdzZOHT JjCjidz dz "d3r sf O0DOdz yEdz. (cOded, { dzj € IstetsdzH
B' tch OO. Cjw [ 1]

Cdzj ClstotsdzH"™ ¥ Y Ekdzr YIsT W Otelsr yhr dzn ylsOter :

1. [pls"dH' YY" &ZHOKB "'LHjbE d&BIBE dH'® ¢

2 . 1 j dzas'ydz' teo'dds B2 dgh O 1 dzj SlstetsdzH ' sY zdzr y
BOI jtedOdz Btsdzer BN BS " dz&. [ SHED H' ¢ Y"tor dzr i §tod
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3. 1dfjtdpls' d kst dHj] Yk OYifdgndslss i drHd r usHD

Is Il tc dz' BEM Clsjtc' dzj ELOtO f' dzlsj d3j dejstcdzi sy 2 O
BOIs jtedOdzr yY"tolkz B EBS dH' ¢ .
4 . SEtedzj €' dz' €. ¢ dzd 3O yd w dzOts, HT BT flsr Y

Bj2dzj M yjllsjte MjC' dzH' Bkdz sqdsjHdwdzr v Isj o desd
SYkd YlsO©GHT »0OMOE SjL ' dHj HJ YO&SOKBOM L jl' &

5. Cdzj ClstotsdzH T Cydiasdis ry,  SCEefff  oHQjtxdce j 2 dzf >|DdZJ
SO Mm" tdzOdzOt" d&3j dz Isd Mislsj oH YORBISOBOMr L jIsiH" .

6 . Cdzj SlstctsdzH " Y sy kzdzr y ks d dz' H " . Cdzj CIstets
NN2dJjdzjteH" W yrter dzr &3 . [ zZOtH' G O2HOZORE {(totsyj M
BtSdzZOH ™ .

7. Otdz oG @R dzj SlstesdzH " ¥ SSykdzr yYYO M "teOdz M |
sw?2 CEBJj2IEG], xJd Oy &z 3 ' Bjtkze] BSSAZOHT .

8 . 1dtelslsjdzjls" dz ftesyjMmlsjte dgjdz yYy"B' dzf MIsOtGH
MOodzOMmr dzZHO® OHOMBDO Yd' d&ZDO MO0 dz + S MY J od d34 dzl
oy " tcdB pdzissEEC W dzh * dz' CIsjte’ L tste [ 5]

Cdzj CSstetsdzH" ¥ C€ ' SO IsOtH T Cs3f* s Isjtce HORERTM MisOf

(e SOy MmT S5B3OSk HIMS' HjCE' Cj2B ' t8 1 dzyd
W slssfkte]lsls] o, cfdzdzBfr]lstc;G)uq’WdzOtG, € Ot )@, ' KB c
(i3 6lsjte ML "NOYMmr HOER"Mfid " hr  Ldzg ¢

OdzOH"™ Y bpdzj HJO dztsG tejydd3 dzHj OYH{f OtwOIsYyO " LHJjkE

Cdzj CSIstetsdzhn T ¥ BY' skzAasykz &zODicegf wdejwhts BJ ttlz
EL BJlsHj® jyodzaj "t Clsjlz d3gn ¢ dzn' 6 ° . [ "00Odz' d3dz
¥OmMO2 siIsr o BOXZO&ZzOtGHT W ddzlsj dzdzj S IszOdzH T B J dz
dzj 3§ M Bde' W yYyOdzr WH! O dzO Y OtcOBO2HT [ 9]

DOWOY AX'lzdgzr YISO B Ot Y dpdg)y  Ot®@Wsd Sd3 s e’ dzvjy €
Cdzj SIstotsdzgH T sykdzr ylsO BOtdzr vy hikzdz sddzgj HdOdzr v |
B B&ZOH' .

1t dgh ' oH | da, 1 dzj Dds'tedz'dalz-Is Isfiidp'dz'dz] 6 Sy j dzj dzG j dz !
Y Otels™ &zG2 Y Odzr v, Cktefmd o, Ofisr fpr L ¥ d&zo O dz) 3 O
dSIstsc tc OdzAZ0 dzemiet ™ Is 11O flsejdedi) toH ( ¢ d tcdmizd yO,8 . @O
s dzH O dzlz d3§ dz BOIsy BOIsSd S Odxiz)y obsds tizie BledkO ZOBH 6 B is
Odzr f IsOMmiIsr ez BN BE dgH' 6° B Ots.

t €' dzh D jlslal to dz' CtcOWdC Odzr' vy Bj2dzj dzj toH ' (Mztc]
dMmlstsc tc OBABRO zQaZHd3] dB jIRhdzj gt H ' ) Y jwWw' dz y"tekzDO B
sLOOdzr My O Cjdzls' clzecj BEARZOHT .

nh' dzh | v idaylsr OYf OtcOlIs, mMkztjls, B @dgy Otislz B B Ol
Ol dzOz BOter " dzgH © Y OWO HOEr fMlsr y Bj2dzj dzj toH
B Bd&ZOH' . ¢ olssdps BHOEZ " tdjlsyf fdZHS dzd f S OteH T Ytse DO, HJ
HOEZ™ MisOkZDO BEA&ZOHT .

UEtls' dgh " Hjdg, B'dz s Bjtez YO)jIsls" dz' ¢' dgj HO2!
ypdzj Wslststf dzj dz2¢ OHO MOYIsOdzDOdz B j 2 dzj B3ZOIsj tcd Odz, B §
Jan dzh * Hj dz, Bz dz! Islzfsdgjdr fl@ds” Y O disjdFodpts) W dzOteH "
hr DOtz O dzapdzjd3y sy Zdzr YIsr w BOMYO HO B jCIs' dzjt
JtiH" . I"dz Ijrdsdzcedw L CMf jtedd3] dels OcdzH T I A
ok nﬂ[sTQqIBJdZJtQH‘ YNt Lkzey dBHNBE dzH' & BJted H' .
Cdzj CIstotsdzH "lsy wisyjwdz ByOfMils'd YO UzH Sz W' Yy IsOOT Y O3l

Is' dzd3y G J dAc Y s PpHjes ' HC Etedzy CIs' dz' € 3 &3¢ * dzH ' ¢ ' .

Cdzj ClstesdzH™ ¥ tSybkdzm ylsrw y"dzgH'™ dzrn OFf dz B J dzG ' dzj 2
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4dz;§lstetsdszY sykzdzr vy dd&EOIsjted OdzHT ElsJ nyrfgisr, &
d» B lijtds j H °

quJQlStGISdZHrY sy bkdz ylisr Y"tokz CdL'  dzHj G’ J v
OCIsdodL Oydwmr dzh © Yy Bter IsT dzOH T nNodzC jdz GCEdzy oBH
B3¢ " dzH " € SEOHT, kOt SCtdhmf jCIls' dzi w ' t6j ¢ B 1S

utsdz’ d3j dz Y OlsOtc tsdz BJ 2dzj dzj e Odzed BOYFWw dzOo® dzB O «
tsdzH @A BC * dzH b B L DA QEBdzflEEO Yy d W dzr Y ) Bj2dgj dzj cH' W B
YOdzr dzH O Is"teOYIsT ¢ls' o' & sy ' Iskh -1 stz dfvteydsy § iy’ ¢
¢cB'te] Btsdzkze CjLJjJVW' HO2HO BtSEZOH', Bd&Z HO KOs

EBay ybpDdgjon A w Y Isr-ls j G dids fAasdz 19 dzOtcH ™ W E tcC j dzH
YT dzH OtcH ™ W O pdzadlghd? T 'jlsOf Isr IsOBEZDO 3ybpdzgj OdzEDO
J d3zd M) . 10MreH" W BOMr dzZHO B " L H' Y O0DOL €C€-Is0fIsO1
ftej MisdyBjdz BOMr dzD @O D HzPpdzY s tihg © &zD @ dz, O dzls O d
Bjdz ysdzOY BEdz3j dzjteH' W D2dzj Clsjdzejdz N COWIsOter c
B ' desz YO0DO0OL ¢ 'IsOflsOt, YOI d&zdj Ricr DU dPGFIOCD OH IC
ML ¢ Ol]’LsOtGvaJ hOw BOfMYy Ode fipeytizjHdzj ¢ dd® ISQOESE jdzH
ptcddzgy ESC' d47]hls' CEt' dz'

19 N rodz Stham ma AibjdotelzIslsO Li brairie Sami
WtGOdzuIZL B Slsjfilsjtc’ dzj OtcedzOdzDOdz Y Ekdzr YIsOte hr
1 dzj ClstetsdgH B OMY OdzOtcH™ W B to' dgj O dgOdzH T .

Casquettel dzj C IstctsdzH ' sykdz Or 2015 yr dz 3 Oter Yy
N'" Di on, Dal il aQual, Mi chel Dani , Linda | madr
OtcedzOdzDOdz 3 bpdzj ¢$2 HJjWGEj2 dgg MpD2¢C M Cjdzjn' . Cd

Casquette 1 dzj S lsvc@ydgfHO tc OdsHslz dpr O ddis 6 ¥ dzH O, dzj €
Oy sz COwlsOizOter dz YtsdzH OdzO BIs' ter f Mikzwjls Isit' dzH
dedte ] todz dz sji SMmjtek nh' dz to'tedz’ wE dff te3icLl § dzldn@y d
3 O O da@HiZHEY2, D tc BE dz' d&3G J MELHJtH @Oy f) 6 HzH Gez0 dz
Hj BsdzmistceOydw dzr v dbls' dz " Mmr dzg" dzOH " .

fDls® dzH j G sykhr &zOte B' dzd3j 2Is' dz B J 21Is0Odz" i ME L
N" R MisOter dz Y OMOEDO &Y " dzsrOL 0 PO P iBGD @dzY BE
B'' dz' &3 dz fr mr ylsOk &OYy MOIsr dz »y Ofiyrlstt @@ dz@te dazidsiz dep Q Is
sOf r td3OdzOte" . Bjte" dzj H' [ 14]

cdzj BUBSsOOBHOMIsTr' Y B d &3 Bjtelkz ftetsyjMm' dj + dzj €

B J Oz dzH IsteH j 02 &zOdzr MkH O. [ pfnj dzj dz, Jwlsn
B"OOdz" d3H j toH L dzj ClstetsdzH ' Sy zdz' y Isi@teRiziidz * Miplsdejz 6
nN2tcj IskzH j . 2015 xr dzf Jwulinmls® ¢ ststejWHO Dt d3j

1 dzj CSlstetsdgH™ ¥y Y Ddzj YOODOL ®ByYykdzr yYYO ISOUHOEZ X OMOEL
BO22 dzOdz" Mmisr YOL "t BOdZOdZOte B'tc fbpdze BB2' dzgh O
B2 dzh @ Qg YIsOtr Oteyr dzr B' d2' &3 OdzzH O.

¢ DzlsO L dzj ClstetsdzH T BODHOtedzOBOd&zOtGH T DL ' todzj
GOHY jIslsjtec j Jdze ' L kg j OtcdzOdzDOdz B ODH OtcdzO RO
4dzJ<+‘lststsdsz sYkdz yIsOtedzgi dz B' dz' d&3 Btk ftetsyd M’

Is
DOL 'LigBd3O dzH O ' #] YlsjofOlsizH OO ' tc E dz' ELGJjt]H' HJ
B' dz' a3 da HjGjdz SCELYOtOmMrdZZz w HO ELGJ 6] B OM
sYEh'"™ zOeHO® Yk EOY'Isrdz yYyr mMyOttlszoO® Hjcjdz "
Cofy’ B(:deJdZH'tGIZ NteH " M’ Cuh jogOite H, O frytsodgHS Iy tdstOdm 7 Az
f D dzH EL Bjlk"dzhj Ljtlslsjkzej ybpdzj BEd&ZOMOY d&O 3!
dz" My O Btsdzr f IsOB" d&zOH'" [ 15]
Cdzj ClstotsdgH T sy Iz Y "tcOdzH Otcr sYkh ™ dzOteH "™ W ;
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fmMdrsdzcedydz Y HORE' d20 SCSeE®IMisi M pmd BCgetcts B
"1 BH Ot dz2' W YSODOMBHOD'T, OHOM EM t' dgHj ¢' stocds
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I BlOPURSOIBMRIRC1L 3 (930 It fArwuwrrr roéd0d
s mi I JARrRCI Ot T3 OIJTr v

0 BOdzE j dzn ') dAE.qB.0j0 O
Qedddzjo Olsr dHOdr [kwOLdY tdlslsr 38 vdedoj

JY " sEHO YOWO Isjrdsdzsedw dzOtcH T Y SdzH Odzgz B ' Oz
D" dzf dgH OHgj algGdz Yy r L " okhr dz dz Otelslsr tzD O, B' dz' d3
B' dz' CIs" dz' ¢ &A@ sls pjAs Isggiteds@z deH * € B jtejH' . [ OY OdzO+
OYf OtcOlslsT ¥ IsjrdsdtsedY zOteH' § O2HOEZOEZHT W Isil to
ZOYrssO tlsO® &jSlsjflsjtoH] BJ2BtceOdzd ¢ Odzr Y no
ftcOCIsdCOdzr v B' dz' dBH' (3j wWzh § dziddge” W Hzfe6 ' "dnT dz ezD
OY f OtcOfstisdzdslz dzd C Oydw dz' v Isj n detsdztscdd v ezptslEH j * Wits dFHIC
OkzHOt" dzOH T .

1 dz &5 BJtk IIHJtG'fr]‘dZHJ YOWO IsjrmdzsdzsedWw dzOte
IsOdzOB " . stsdz MjBjtfls’ YOL tedtclzIs@uwmO '] dz" o3 10Ok
YNtee' L' dzkzH j . [Ye fJttsyjm dHj YOWO fjHOGEtEdS
Odzzh ¥ dzOtcH T YfL YIsrtcO IspteBdjdzif B' dz' 5 B jtelza
Ylldzhrdzl’fr] dz r

telsls
@ dzzr d&zO S Ed3J G dZ
J 6
D OL

tclzD O, SHOdz Dtc' Y Otc©2 HOMBJ
Isd G ‘LJH‘. 15 dz" a5 B J teizh ' dzj to
dz Y jls' dzH " toj slsr ter Y OWwO Is
Oy mls O tdMmMfzBdzd S OMr dz" W ¢
dzn-dalzlﬁfdzom BtS2'T dzgH OD Y " dgH T
YOdzr fIsOfMmis™ DO ybDdaj €
sptcB dJ Odzz nh* dz G) dIsls’ ¥ ODHO2 dzZOte Y OMOE;
Isj ndzsdzse dWw dzOter dz Jj dzc ' L Iz B, dz'n @® dz'BYjQddz@idzr Y O YOG
CsdRgBzded S Oydwdzr v yjdz' dzjteej hrokze HJjf OlOY CETto

rovo sjrndesdzse W dzOtoH T fhMOB OY sOYTr tor B dzO
BODHOtcdzOBOdzOteH ' YBdZHOZEZDO BGBEZOHT . I1vdz tojIsls
ftesyj M dzgf Y tsdzH Odzz D O WO dAODDte fip'dalz@3 fis@? d3@ J czj & 'dJdBd ¢
ybpdzgj JW BOMIrMr Isjtstedwdzr vy ypdgj 1+ SMfjteddzj dzlsls
YOdzr f sOfplsr c0DO Ndzjfp ysMmkr yYOxy4ls.

mdddwde OdzbOh BOMISOY sY" "¢ 12aksdelz '€ zdzPuwrr f -
dzt 30 M € dzH T dz ' d@Ede A TIsO s j2°  dz2 Cjdzy tej OF
sslsiBRIsT yMr LHOdE tj OCydwimr dz 0Lk, LOLISOKGH"™ VW

tsyrlsIZHfEJlerfﬁ”dZJ
[fMr OO0z BKO2,
X¥NnN24gMm"dz' v B(Dfnjslédz a3
OHOMH ' s" dzOO tcj s’ dzH
Y

ster dzH Oz N €' dzn* IsOf Mr e 3O dzOts ster dz OdzOH " . (
BjSlsjtflsjteHjc" f tosB dzj B3O ZOte@BO dzfp 2 S 'Mdz" ) PO ) O
tcj OCIsdolsjtcH W, Y OBH' YISOteH' ¥ BG&ZRBOE"™ dOdz L j tclsr
Jd&Zdg M Bsdz''f X OIsOHT . I "dz Y ODHO2 dZOt Yk dOIsj to
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JlaGopaTopHble OMbITbl C @HANIM30M OPraHWYeCcKHUX BellecTB

NoHpasWIock onpenenaTb pH

OnbIT € NekapcTBamm
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BCE XOpOoLLOo
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Kypc xOpoLuuii, MHE 04eHb MOHpaBUNCs. B fanbHerlweM XoTenoch 6bl MPORTK eLlé NoJo6Hble KYPChl.
ABTOpY Kypca »enato ycnexos!

tdmikzdeseL 297, { toj H dztsdgq Wdzdls dlz W @M dj HAPw

1 OC dz8 yd ded § :

vsO0Cdd3 sBtecOL 5d3, WOCEdz sOIsdodegr 2 Skt ¢f OB tste
BsH j dzd tetso Odzed j € My tOo d dzmw mts o fmj d3d f sflsOo
MismMseMlseso Odz ftsor hjdzdy ddalsjtej MO ¢ ~ddsdd k &
L dzpdz d EZd3jddv, O BOCY] LOStjfdl! d feddjddls
ftotsW j mMihd d, O IsOCyJ ftotsH | BsdemMistcdtctso Odz kHtsB M
fjtemMcdzOdz' desets MOAISO Eydlsj dzv, dO &OBBtKOIscds -

[ dlsj cOIskztcO:
1. R dzf s tc iz CoigftoHdAsY J MC B4 fdm di3ts ¢c/B sMmeB § dzdztsmlsw Zyd B dzts
sBOL o Odgd Mz dzd 01 CPYPE ips Gdze B8H R.0/0/ [ ddedfmisj teflse
t d MY 2B dzd € d - 2s0@LOfEER. HEBD @z
2. R dzfn s tc Iz Sdfgj dsotsdlatse] W § M€ 5§ fdm! &3 ko s dstipindsis Q sigdaz de s § o5y
stccOdzdL Oydwrn MiejHdj 6t tSBOL 59 RM@BRPB (zjuf)th Hasdsd CdsH&z@U O - fif lg]
sSBteOL s Odzgd™ d dzOEZC d-20j2RiplzB-BT 9 d s OL O- MisOdz

68



vrs 372. 5
Rel [[ 27 1o v R T O JYT[ B lﬁrvt¢rR 1 IMR[ RR s s
AftIRtJIOLRC R T O7IRURC 10 ¢ ¢l tRI[CVLVRL
t

3s
1Ld1RE R 01 ¢JRY RLUAJTtIOARRE

1O0Odzlsjdzj o O (.¢., 1jcjdsoaO 1.(., (MO
(ON)

8514
1 {1

(gsv dd3. [ . stsL "™ B Q)

fsHjtedzdL Oydw mMdmisJ 3 sBtcOL 5o Odad W ) Milsstc
Modgsmisswisj d dr 7 &GPk g SHY L ufad by j fesdLts
zud elsps sH d ud M€ dn fnted HMlse . rdHOCIsdud M¢ 54
shdzseo sf sdzOc O h j j W dzj dzd 4 Hisdzy dets o ff tsdzdzts? o
fSHAaBHOA [ 1] .

t OBsyow IsjbteOH! fts5 tsftejHjdz] wdNCJRB] PHBY COuchp
Colstster 2 MtsyjlsOjls 9 MiBj MdzjHkze hdj oL Odd@sMme wL

fstcOlSd?2 CtsdhfjSk Etts¢ O

10 dze stedIsdzr tejh jdedw thdtsodzr = Idftse L OHOY

NN OHOdzed W dzO ftetse jteSk Ijtstejlsdud MEd2 L dzOdzed 2,

N OHOdzdw dz2O0 §ted o3 daj ded § L dzOdzd 2 .

[MisOdetso d iz BEASdzflzp HfisRESY sffdzj Hdzadr  ZdzC s OR .

Il tORRS Or BBdtso dzy dzdese 5 fMBH j oy Oded™w B KGOL B9 C
(WOSC dujmMetsets) BOIjtedOdzO, Htojdqdkzh jMmise jdzdets Ht
fsdmMétsor §j &BilssHr . [dd dzOf tcOo dzj dz@¥ dzO wfMizh j Mise

Jftedlgdgiactso Ols! Mw o ddesetssBtcOL dd fMkh jMmlsekzs h j2

fuddd Is! or BdtOIls: dzzy dzr 2 dBBOIJj ted Odz

fodkd s+ tOMMisOo dzwiIs+ OCyjdzlsr o or BteOdzdzts?2 d dzW

LYJd B ded €, CO¢ BHddz dL dMmlstsyded ¢ 59, dzd o
sBl Widgj dzgd 2 tHddsBz d bktdkz i dWdeE sddl ©e dEgEopdeEis
dmistsyded ¢ Odzq , ) zs Btsdz Mz yoj , sftej Hjdzvjls to
WsteBe dzd tetso 5C d tsBi Widzj dzed 2. itdzjj beéts ofja
tcOL dzsdBz tcOL o dIsT sy ddzd dde' § MmMftsmse ' o sty todw
Bedsj fsBsyY ©OBBYOW kjlsteOH!, CsbBteOY fj GHdE
sfdzatso dz' B A3 dals T, Clstster § dzj sBrsHd B Mo j |
otsL d3tsy dets s ¢ Hdzw dz2OdBtsdzjj BEZHBBdEes fftojHMISO dz
EuyiddStlkz. |1 dbtcjvw 20k 07 FdagfuPIbfm M shdatse c
Odze tsted Is B3O 3] , ftoddsd tOdBd tjh jded¥ L OHOY, Ctslstst
hCtsdz dgdStsds ftcd HOdZ dgj 2" Jd3 dLEyidedd SEtthmO - dd

14 MBsslstewy dzO bkts ybts Btdzjj 5)BtcPyf sy j
Edztseo dzs G tso tstew Ztctso dz ¢ dzOdzd § e, sHdzdd3 dL
cltoddsjdgjdedje. 1 dzO"M jd&3 ftsded 30dedd tOLBJtcOs h dd3
O3S On h C sdz' dats 2 ftesetcOBAR" , dzdB s dzj BBdetscts o1 h
stse s, lfjdsts i smtse jdz toj h Ols! LOHOYd f§ts BOL SO
Memisswddd tjh Ols! d dzgj MisOdzH Otelsdz’ §j L OHOYd, M
ftcj HMlsOo dzj dzd . Rdzlsjtej fdzr HOdedz j MdzjHES M j2 H(

69



Ilpoyenm evinonnernus zaoaq no meve "Pacmeoput” € 3aeucumocmu om
OMKIOHEHUA YCI08UA 3a0ay om CIMaHOapmHo2o

40% OTKIIOHEeHHS OT CTAaHAAPTHOTO YCIIOBUS
(KOHTEeKCTHas 3a1ada)

20% OTKIIOHEHHS OT CTAaHAAPTHOTO YCIOBUA S
(rpadudeckoe mpeacTaBpleHe 3agadn)

Cranmaptroe ycropre IE—

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Il ©OBRCOr 9 COMRGEZOH ztmtsej dgdgtis MOBs] 6 dzO
sfted HJ dzv dzdzOVY Mt J ydW d ydesmis: . 14 Mislstew dzO Is
sftsB j dedets s, © tw©WOMRE OR HOdds?2 Mis@lsyg Istvfylc®dise d

( Mdzd ctoattedls! 5 R OLOCIS] tojw dpOlsH AEREAD , Y £ lisds f
Lsts, 5 fMklsd, A"dddw djdjdsse. 1 8 Cd&Ommi k-
SlIsHjdz dzg" = { dzj i3j dzlstse (ke dzj esH, S dMzsteSH, 8 SHTS
sls¢c&, o©jH! Mj2yofm MmMot2fMmlkseo O 1 dzj Bj @els g Mis®, IsPE
sBtOL 5o Odadz” n sqtfJts! tcOMMdzOIstcd o O Ismw Btsdzj j
f SHA BH .

40O0d3 ©OLHjdZ cmdBdw + dzj 3 dzlstse e o OB Or ~d

AsiBw  Isjd3 ybts HdW EMfjhdsects jets tMmeotsjdadw IstejE
tcOL HJ dzts o co¢ culstetsj dzd 4 OlstsdzO € , cmddzdyj m¢ oOw
tj OCyd2e, cuSstesmls: ndiduimSdn tjosyd2 d =&
tej OCydd o twOmMbdtstdPAlesgd BBoSHEHdE B GMdr Mdzj dzd
tcOMYy totsis tc Odgy depdits dff tftSpltdseHy 9 j M jMlsa O m sOCdj fiye
ZOf d MO dzts e .

]l twOLddyde » &BjbssHdyj MEGE detifdglz H )l O dzly glad & 1
~ddBdd 1 dzj di3j delstse o tORE On BMmdatse des?2 M Ctsdzr ,  dats

11sOf 0 B WidgWIs! , oPlsy tsfyls O digkzth) o f ts ¢ Chifortis@"fijdschp20 e ¢ ©
sOd3, GHj 1Iss otsLBsydets HdzW otsMftedwisdw dzO H Odzad
tsyJ dz 9 0Oy dats, 9 jH! ftotsmdzj y do Odaed | H Odzdz" n L O
Mdzj HEze h dr dsdkj dzlstso :

N sdddkzO0dd] | FOBRIdqy s dger® | fMisj Mise sL dzOdzd W
fsdvisdydd, LOSCtdOBRd d thmtsj ddshlsw @d

Imddisdw MmMbstesdlsmwy dzO Mmdatse | ftoj HiNlsOo dzj dad 2
oL OdditsHj2Mlse dw, s dimr e Osh dnfmw WL dS 2, q
BOIlj BOBdU) MEd2 Of f OOl H de'OMezRd ey fh Oy Odyizds ¢ b diy

10dBtsdzjj bHBBdGE ©OMMdskiejlk! Mot dj ddzr 2
o 9 C d&zOMmfM,j dz@zdistsd dsjjtely’ .S OF 52

RsOC, fted dLbEkuyjdzdd I[sj d3r c|lOdzsgjdzr e ftdots
ftoj Hd&ZOG O IsMW L OH Odzd W :

lteddsj o 1

70



RdzW St 3@y cpitgL Bz HY dzdetsds MsMmisswdzdd Olstsdsr
L dziteeilbdui Métsds Lktetsodziy BHJdz dzj M Otcj dadzr
tcQo dzlzts v OC Y J o tslsdzd ydj sls WhktstO, sfls
9 Odzj dzls dats il I, ie\@lo dz' j

szOmMmdupEBEEE N jJ L C) OHOd]Y dO ftdd] d

106 dh dlsj Ytgkd (9@ SEEOYdT:
BOL d ] oL By 3 I 5Yj Bk Wt dj My
50C 52 COL dztst5B t5OL

pOdzj delsdgtsfisj2 d Tflsy
slsded udj cOskclgesfor? ¢

1 ed i & 2

RAz2W stcdgOydw: ftod ttOMmMsestcjdzedd © otSH] ¢ Odz
dddzO CdMdzsB | & btHBrOZHIHFe 5L tcOfMiIs O Is.

sazomMmMdyd Mé¢sj ©BBBBHMNC) OHOdd W 20 § ted & dzj
1O dh dlsj LteOs dgj defj o ¥ BLEBOUI]:

HdMMsydoydd -~ d&gpot B Whdedlisd , fsud Bz
sdj?2 sd Mishsejd tYkssttto SHEGEEH ds2 €

bojddyde Oj lsfw .

{t OL zd3d 4 Ismw Ylstse’ L OH Odzd 4 ¢ 0L Odzs ! ) L
dzd SBdrdEH § OO0 ddz! dets ff sMilstetsd Is Ftets ¢, d ctOd3tsls dzt
ZdssL OC dzs yJ ded WV d3 [ 4] . 1 tod o34 dej dzd J L OH Odzd 2, t
Ctod3f dzd S Mdzr 2 d tOL dessstesdzdzd? ftsHatH € f totsB dz
CSEHO HA&v tjhjddvw tctsif@,j H REribtedzs AtOIs 6 SisH dzs e B 2
OdzesteIsdZO Hdzw jVv tejh jdedvw.

vOCdd3 BBOL A3, t6WOBBYOWw IsjlscOH! By il MIsOls
9 toj OdzdL Oydd t©WOL dzdyder = yjdzj 2, dgOyddzOw s tcOL
z d3d dzd 2 , L OC Odzy d ocwe s tislf tadsfifBdid] dafl |y ts dfls totfstsle @S Isi3s o
Issy¢ Od3.

[ dlsjttOlskzO:
1. md d&sq v . Rzdzs o Oydtsdedzr 2 MdMmisj d3der 2 I sHAatsH: -l ZyjiBésy {0
] sdzd s j-B @, £9651 2fn

2. stsmd3tsH j dg! W dglC OV & . & . , 1 ddz i3Odgh d dz@ u . RsMmIBidlsitH d& @OL OsiE
vl]]1lvu, -234 1f.

3.1 slsOh ded € [ . f. vtej BtSO Odzd W ¢ Mo tej d3j dedats d3iz FiesCz:
fijHOetsedyj Mites BytROIMse Odedw, 2008.

4.10dddz0 v. 4., JOoddzseO [.1. uwBotjdjdder j] MYsmser OCIsd
.. ¢SOHjBqw, 2007. 176 f.

5.1 Oded dztse , . (.- 1 JyOldzOw tOBtsYOW IsdgjsldctOHd y jHTEWE cs Zouads o

Hdmuydy dzddzr /| JujEhsr Odedeizbsitcj Hinlse j dd013.3 [/ 4f ©EEY 52
552:555.

71



vrs 372.854
Ior1 feuvPrpéLRC !

JIvd14d vis R 1L r L3P LJ1n
{18l Y[ \VRC sbdY[HUY

l lrwvvd4d frtorv L1 ovRrRC

tenwr [ ., [MOWj2ykS¢ 1.1., 1jcjdso
(gsuv dd3. f . stsL " BOJ 90O)

J ypggdktsHdyjMSd2 Ctdikfdjthm s ftojHdjlskz ¢O
onBBHdl t©OBGBYOW Isj Istc@Hedg rls jdls @O € Ishddeyj M@ s tdeGhls
me tstcdzed € LOHOY (Jets jhy zOL " 908 ls ¢L OHOydzed ¢
ZOL " 9 0OjIsmw) . L zOfm IkOCtses tBHO ftshmsedw, ¢
CHIJHOSIduyuiMSdy dBOIjtedOdzr e. R o ity &isdizH dzsMB
9 CdzOmmtse. uwts MIsOth j2 hesds?2 jMmls! djmMSisd ¢t
d LOHJjtydoOsls t©OLOBEISCE BBSdZ) | ddzd d3d dzd 4 ¢
LOHOdzdw (teOL dzd ydetse s Bktetsodz? d dzOL dzOyjdedw) . 1 J

o0 wshdase dz' 1011 to £adzfodrym Os: © -BO B LD  Jgatip& 2 ([ ]
sBh j Misa gdgrtzd s Otcdat BOEN QY )N Cs5dzO ftoj HdZOGCOjIs o' B
ftedud &3 MoawiLCO mddddw + 1 ddzcedY Htoatd des § s
d s -Caafmmr , ddzd OS dzOj " &WHOdRMY , BEHG Y Jetns fd3]
ez dzj dedetsy dLEuydidedy ~dddd. 15, foBdhis {Istsct
dLEzyjddwy "ddkddd o MmMlsOh j2 hCtsdzj. € dzj dzj dzls Otc dzts
v.od . dzj sBrSHd®BBS Hoj dzdddd tOL dsklctsadsy o s 5 -
dzOff tcOo dzj dzd 2 .

1 Of .Oo dzj dzdj t©OBBIS' Sagieashy fiisls d L Jnfis g Bydstwj J difdiess W
Md Ctedls, -s@&d, ompdz " ddafmdsts sh P E€de'dz JFPs jj MFOds jJ dadieth) € 5
ZzOf tcOo dzj dzd W (Btsdzj § z ¢ dzlz B dzj dzdzts j dL z2ygd dzd § ad
BOIsj BPlsd ddzW steBOIsSdS ). vedkkpdj dzdetsj L EZyj dzd j
ftoj Hf totsW d dz' dzlz® fsHEtsIstse € Iz, ted M4 dad 4§ z fdztsy dzj d
Ztctso daw . vOCtsets tOL dtstsBteOL dWw d dzOff sdzdgj dzdw o
stsB | dgdets Misslse jlsMisokzs M jos ftesctcOBBARI .

lted 1 Istsdz Missdls f tsddadlsts , dzjyls Ftc t5 Pls ©  filpe & tc dzd €
Bsekzls MtsHjtey Ol! M ©OL dzdyde" J tkBtcdSd d tOLH
o' f tsdzdgw Is Mo 58 il dz® § tzlr § dzjLd@HjO Yk dzO dzd 2 , Mo j t
ftocseo jtC O drn EMetsj dedw.

1 jLEemeesaddtzd &3 § dzt Mtsdz wodzw jIspw Ists, ybkts o (d
Codzd yj mMsots OolststeMC dn tcOL tcOB BIssE d HdHOSCIdY
fsmMsedwY tttdj dzsdtctso Odz"  sH HOdzdzlz® d 3 ljtslsGtGOd:sd
tcOL dzd Is* Mw  Mmizh j Mise jcaddBdits 9 das IsGtezlze dimsdidaftdse O Is d
Eyy Istsds HJj2Mmlsokze h j2 ftcse tc Od3dzr . dlssdls ftedoe j
gL sBtcOy j dzd W WBtedidzedz e Oded yd MS d odhjMmlse: E
fjteihdzd dzO IsOC dOL " 90 BB J MCjdzjIlsdzr g Ot s@®dgiz:dz" |,
tcOMh dtej dzdz" | MistckzCIlskztcds § . R tOLd&dydw dzOyd dzOj !

fsCOLr o908l ftod oL BsydshMisd, ¢ ftoddkj tclz, FtcOo
Wistedizdz, ylsts JMmisjMmlse jdzdets tOHEZjIs. Clsts tsftcOoHO
ZOEZCOsd MO j cLdCGLOEtstsBteOLdz j & Wttdzd , ftc]
LWWjSlsdader C0O¢C o fdzOdzey dLBBKOY JjddWw Wstedzdz t
9 tcj d3j dzd . Lyoh djmw HBotsdz! dets B'™ Mistets & ded s ff § to.
dr dmMitsd L so O@Ad qmlf FOflzdz]| j sisls© EZydlsjdzj?2). 1 O
Wstecdszdzr o' ectsHdets dMmftsdzr LsoOlsy, ¢ fHtoddj ez, { tod

72



vOCY] 1Ibts cdzOoader 2 M smtse dzOf MOdedw Wistedzgzdz st
v O3 oo9tsHdIs! MSC J dzj Isdz Hid d¥tdipdsiglz dzr JddiQalztsde O BIZL B3 W ¢
¥Wocls, Ylsts teOL dzd ydz | 2Oz ydzr J§ dLHOddwY d Eud
Mtstslse jIsMisea 28 Is dZso " @3 MIsOdzH Otels O3 Mmd d3e tsdzd € d
stec Odzd yj MSdr dBsdzj Cdz, O € dzedds h Ctsdzr dgd S d H sdzy
Il ftejH Hinhj] d3zABL ®OdZS toj Isdes 3 § tod A3 toJ -IsfOEtE[d dzdzs |
HdzZ?w CO)YHBS?2 fftetsctcOd3d3’ Hitsdzy jdz BT Is! mMets?2 v/ s,
ZOL dzOyj dzdv Cslstster 2 B' Mtslse jlsMisotso Odz ftso toj d3
ZOkzCd d BtOLtso OdedW. 1 Ot @iz a3 s frfifoBty 2daTiEe | tzdz®
d Misj Mise j dedzr = dzOEzC . ]l st lssdBz BBdzjj §BdzjL dets M
Coltstesy d Mtstslse jIsMisoso Odzs ftesctcOBRB , dets  tod

Jets ftoddj dj ddvw dzj B dzd 6t Oded UJ dzf te g B dafp ez F &
sjd3 8 ttORBEOR tOL HJ dzO.

456 ZOMdats Mls tec ts ¢ I dg O HEOfijtdizgaHd jBddaOdzd sdzd Is | Ol e ©,
mMdMmMlsj BOIdL Jqtetso Odzdz’ ~ fts ©OLHjXZOB ftosctcOB’
sBd MY J ud dzed® Emetsj ddy bistjbduyjmisets &BOljtd
Edzj dzed?2 d dzOer Ctsea, O IsOCYj w©WOLoadIlsds EyoOhdnmw.

1 €0CkduimMSd s kBB Zyjedsdz fejHkjkEz (
fteddeydtfz Isjstedy + ftOCIsdeO. CkO Maj 30 tOBBISC
i tod d3d dz dzd3d dzq © s svG@sdzd d ) OClsdodzr » 3j stsHBsOT tsBEZYY
90)dzr 2 1 IsOf EtesCO. vyisdd¢ fttjHEZOCO]jIs tsBL Sted

cOLEdR) jsMmw dai Mfsmsede tBjMfjydls: ¢COyj Mise j dad
Emisdets ff tod f tsH G tisls oot jjdzW e ol tftisCizizj dzaf v H s BONM dzj ¢ s
Mz yoj o ddr JjMmls! MmMdir Mdz. wteOLE ] MsOdeso dlsfmw
tedud. ¢ EZtts¢ B@BEP) Esigtcsdlshy §

s ftoddjtekz, Isj BO: MtekClskztedzOw dLtsdjtedwy. 1 sf
BdiztRBOI jtedOdzO 5 dJLtBjtedd bkedzjtetsHdesets MECj dzj IsC
2O MOdedd Wistedidzdz L sd3j tetsa. Clts tsyj dz2 o Oy dats,
MtczClskztedz | Wttodizdz dJLtsdR3jtcse HOddksets Isdf O o
sdf s dL sdiziagddisi d OdBjdiOc detsisdtelz j Is, Ylsts dBOIsj toc
mMdzj Hize h jdsk fsHoadHE MistckzCIsktodzs?2 dJLBRBjtedd. R

¢ SOC 3j wBjMEjudls: eofj tIsd {kOf' EkttsCO L
Bsdz "ddz SCtdzd yJ mMlseo sds o O tc dz@uifldsty iz I DHED deEgt? , ¢ Hujls ts i
cOL o jtodzzls' My v EBITEAEGIEJdzs B t©OL destsBtcOL dz" = L OH
tej njddy Eyohdqddmw. Gkt 3§ d tjhojl ftetssdj Bk
dzgj dzzy des Eslstsoadls! COYH'2 kRZesCOB! f Gizcdes0,j ¢ 8OME
Cslstster 2 B' dz B' 20 kS OR bk kyoOhdamw, ddd o &
FtotsS, COYjlsMYw Htotsd: des ftsdzjLde o5, O & dzOo dafs
ftej HBjlskz, d BCOLT 90k sy dlsj dz detsj o dzdWw ded j

vsOCdd3 BBOL 53, ML HOdz] | CtcO@BIs dets G 5 d fn
f totsC idfzydzOW L OHOYO, Ek Cobtstets?2 jMmks! COC didded

1) wutsLHOdd] BOL'™ LOHOdd?2 BEydlsjdzd dqdzndodHE

2) RMftsdz L so Odzd j§ Cod3f sdzj dzls© HEkzGdn vf s, t
f totsC tc O BiL .

3) uLHOd] ftmMBdw M BOLjtedOdsds sBh jets dgO

1 syjBz Hjd&zOjbmw OCyjdds dzO c¢ctsBh jBe ROwLOCIs
orptste] SR tsdgj dzlstse v f s Eydbkjd C0O0¢C ftOoddzs L
ss ddzd ddesy ROftOodzjdzd] BPolsOLEQ,) dzldzj &S sSEBIsHCT |

73



Bdzj dzd ¥, dzgj Mlssddzs B' or HjdwlIs! . ltd tBh jd {5
9 Otcd Odzls Mmded B3O IsMmw .

sO0 YJ MOBOW HtesBdzj BO, d HOYJ] BBdZjj Mty dzO
I saydrn BOjtedOdzseo 20 Odzed Y BTG tsezOtlzdz & | ff Sis | Gyt
Msslse jIsMmiseaze h j2 f totsc tc Od3dz' dzj Is Bl Mzsea O Mts
L OtclzB j 4 dzOW ftlosctcORBBO Clsttes? GMmdese Olsj dz¢ dzts
dzlz 3 dz" = t]’tsfr]tssq’w: Mstsdls jhy BBdzjj thbtes. 1t f
(sfdmoOd t©0Odzj J) .

dlstsdls lsdjilsdls: dzj S slstster j o O dz' § d3ts d3j dzls T
POy daj dzd?2 O bktetsCOR. sOO {d&5'ts Wajj §dstsostesd dzl,y tot
mMfdmMs¢ L OHOVY. lted CctOdBslsdztds fSHAtSH] ttd MHABE

dL 2yd dzd dis . ~¢d. B3dodf ,f sdzdgw jIs fmdzj HEE N dJ L OHOY]:
1) ) sdiash 9 LOCtjfdzjdzdd L dzOdzd2 5 Isj d3d,
dLiEzyjdedd WkdzHOd dzlsOdz! dz" = L OCtsdese d ftsdgvisd?;
2) 1sC0OL"90jls tsBlZYyOs M j Bz Ektotse j dz J ets L da
OHjCoOldes tsyj dzgdls! B XZzZOGSHOKY ERZtesodzj otsdBz ff SHA S

[ dlsjc0kE©O:

L asddde =, RrR. I-Bj Istsield yjziyimars Csdi3f dzj CMO o B jiMmfjyjddd
A dzdru j € Mis: dzj f sMtcj Hlsoe j deder 2/ / vitstedy d HtwOClkdsC
GO jtedOd VI [ jyHEWGOL. ] jdQjinap B3 dztii2 D B@e Oczl)OlsizC tss Iz to @ :

1 Odzj o S OW {f drt". OH308,7 2014 .

2.106C¢, [Otdw (djttcjjodd). uvjstedw d &BjssHJCO ©BEYj ddW
tisfnﬁjd?fr]‘;‘nd? Gtsfy. -lff jou.O GRS ¢ -N@dERGEIsROCB dz- w5 :  RL B d d§.tc ydj .dzOR .
2015.-3 05 .

3. I BtcHtsaMCOW 1 .]. dutotej d3jdeder | B©BtOL 50 Olsj dz' dz" ijf .lsj ~ dats dzts
sdetstezfm,i2@9 1fy.

4. [BtcOL S99 Okjdz dz" | bjrndesdzsedd. uwBtstodedS RBOjtedPdztse [ BtcC
1 OdzO MMy 1 200 Ofig .

74



Csf(l fufr fitonrRYyrreefr [ [J]d1RC

U 89113
Jearflv3ar vertolJrrrRc trzrire ¥t L4J )3
Yedrfdhff?euvl oy s 0 figeunRBusR( 8 AT OARR 1
ViRrRfortre rdsvtr1r 3 Yt drdIffRPevl il a1 ) ¢

tfegrRBES B A[T[TOARR
dpoHBdzd dzO ¢ . ¢ .
(f1v dai3l .1 fec@ty aa@teQdzi&,  sMdw

 sClstcddz0 ftoesHtso Bdz Mise j dedets? B J L B Ofmdetsls t
MsBts?2 HEGCER] dzls klseo jteyHjdzdzr 2 E2COLBR ltjLdH] dz

d
oCdzt yojls o Mmisw wWdydodz dzr j 9L GdzV HOz] dddOY Yy
CtsMmizH OteMmlise j dedets?2 + C sz 3 yd ME 82 YsdzdlsdSd o M
BJLBYfOMdesmiIsd t A [ 1].

J HtsC Isted dzd LOWdS Mdetse Odz' f s5C0OL Olsj dzgd d t
Lsf OmMdesmisd t A C0O0¢ nAfmMsmMswdd) SCtsdtdidcd M
SHEMsdz] dzdzOW dzj L O d d diz3sMmiIs! t sMMd2MEB2 AJHJ K
sdesd3d yj M Ow Hsmiskzy detsfyls! Hdzw COYHBGEES GOy |
slseo jlsMisoaze hdr IstejBtsoa OdzgdW s L OC tsdztsH Ols § dz! Mise G
Ckezdzdtetso Oded d, dBpdz'tdBji j RO d wdgOdz' dzr 7 detstcds ff tslis't
sHEZC ke, dtBrBHd®B » HAdY OCkdodasets d L HBSEGHS
RL 3 dzj dzd W HisC Isted dzr Mo vw L Odets- it 5 dzis dgd daj T 8 ¢
dzsy jdzdwv ( sMmdd o fYtsmdzjHdzdj c¢tHO. s btk
OL" 90 hdrn Btsdz 5§ odzdwdedy dO L Ctsdsdiddtlk Ml
dzC yd 2 fteslsde t smimd d, slsCter Ists? tor dats ydats 2
HEzC yd d Is. §.).
sf tesfyr tcj OdzdL Oydd HBCIsted dz tcOfMMmdissistcj dar s
' s ¢ O\=5.9,0 I . ZOGEGO2HO 1. R., CleC so 52
1, oyt 9 1Isdrn ttOBBISOR dzf ttOfmMmdistlstcj dz tc
tcd dz0@ MMmissdls duL 19 MbstcOdzedy 7 6 dzOo9 ,
Odz dz' § dadzlsjtej MOSBSHYTSS OYPHS dzd g ffCaf d G L
smdzetso dz" | dzOf tc©o dzj dzd W , d3d =~ Odzd L d3f
s Omdzsmis d .
456 dZzOMdzs HBCIstcd dzj ) Hsdze smietsydzts?2 ff j tofy ¢
sfkzH Otthise ©  sMipdd wodWs siw: Eifdzs) gdddg | Ouj d
tcsHSo Bdz! Mise W, CslsstcOw BkH]jIs MmMttslse jIsMmise -
drdduydimMSdds d Is. H. dzts tc d30 3, ftsor hjdzadJ Ztctse d

d
W

Wf_g_ nik=a qs@;q SegS T=Rw
B S0 0E

~00 U§ &0
FIC_ Qo @
Q- >
n %
O N

Bdztso flse O, tcOLodlsd] dqdaWtcOfmlstczCIskter , f SHHJ
tcsHEZS yag'dqv o dzj dzedjy d HOdz dgj 2Mh jJj odzgjHtcjdedj dzsor
i S OtMmlse, d Htekzcecdn HMisdy J dzed?2 dz0Ek¢d, z dzlz y
Buyjddj Mjydoddmstse ft fescttOBRBOR OC s totsd:
vOGCxj 90yde d3 Blsd3j yj dzs dAflotis@dis dgtstlg ¥ d y dstf
ftocsHEZCIsse d e OdzdL iBso , Colstster §j MBHjtey Ol o
ftoesdMmMratsyHjdedw d SCtdzlstetsdz? L O esotsLtsdz Mddalsj Isd yy
1 sCOL Olsj dzd sygd dz¢ d mMsmilstsw dzd W ftcsHtse sdz! Mise
CtodIsj efjwH jEAN 8 Isfyw EZHjdz' dgr 2 o jfp tslsj yj Mise j dadats 2

75



ftesHkzSyYydd d fttsHBseatsdz mMlsedw o Bh jdg tsBI jJ BB Is
Motslse jIsMlsezs dr ftosHEZCIsses, dqizjsh d2 YTERBSESOT |
%; MOROBO %; t6MikAIEM® 8dEsc%; ®BY MO dd BYMsftesHLE
O v 5 %; Bz O d d@dtsS s totsiHz Co0s 0% ( ote ' B &S
ftesHEZEYJHO %; ¢O®BHBW Y dzv msidzd 845d "og o(ltfdd iz dzts €

RL twdfjrdd @s, vyl @d3j ddzEizdes zIBDOAzE o dzj dz"  dzts 6 d3
Md BYdz tsMdeseodeg" = Mjdz MESatsLW2MmMlse jdedz" » S kdz! skte
d dz0 hddzOm+ d3d dzd B3O dz! dzOW destedBO HftesdL o sHMIsea O W
dmS¢d d bkcetLT ftocsHBotsdz! Mise j dedzets?2 B J L S O
fC s datsidsd wd MS dJ ( dda dzv ydw, StedL df B Odzl 5
j Misd yd ts dzdzts 2 ftcdodzj COIlsj dz' detsfmisd Octesf tots
toj dzlssf smse desmisd ftesuHkzSydd tshmhd2mSdn
fnlstslsa;lsfnlsac{c; Ztctso daw Isjndesdzsadpq 7 f tisdOals
BOsduI MCdd (dLd3jdejdedy SCdzdBOdUIMEdn Edzts
ZOdz' dz" - w9 dzj ded 2, fmdzd 3 § dad J ftoesHBO tsdz! Mise c
tctsH dzr | d Odzlstetsf ¢ j dadzr j Y o), 9 dzj N dzj
Hi BB tsdztse d ud ME dodd,Is JahyifCeirz" dg' . §

W
&
00— =,

- Yo Ralmbar-Nn
SEFRIFUIFS
00 @Fo-goO N~

Caxap | I o0 I
PacTHTeNEHOE MaCIo P o
Cons numesan _ g5, I
Osoum 1 faxyense ] A .
Kaprodrens _ Q5% _
Putnas mpogysums | _ 85% — - :I::::I::!::b:" Homodt
MonoKo H MONOKOTIPOTYETE P . B Panee s Jokrpune
MECco B MSCONPOIYKTE ] A - I
Fepuo I -
1]3']1_\'h"rl.l M RErORD _ m‘"‘rr _ Tﬂ"n _
Cemena ocnosnnix c.x... | N 755 I

[ M8 C OL O d&zd fcHBo sd Mlse j dzdzs? B j L t
[ fsfMls O dzj dzts-2]Po ststetsds s 1

l sHtsBdz" | HtesBdzj F¥ Bsekzls ECOL Ols! CtcO2 dzj dzd
sBd MY J yd ded W ftoesHBe sdz! Misoe j dadzts 2 BJLEBY OMdesMmis d
mMkh jmMselzjls tWwH dite, dBBatSHA j HAEY dr ftoj tSH

SOC ctotted dzsf! tOdzjj €CdOodes?2 MisteOlsj ¢ dyy ¢
ZOh jes Mz OmMlisa ®© COyJj Mise j dadets 2, Hisfis 2 dzts 2
tcOydsdzOdz! dzr = S tsdzd yd Mlseo O .

dtojHd LOHOuu’lslsyingjsdgjﬂ;q%‘@)szdztsﬂ B J f Omdzsmisd

i tBJd MY Jyud ddw EmMists2 ydoe saets oL Isdw f totsd
ftesHiS ydd;

i Motsjotej dsj deder 2 HlscdesL oL BsYydr & §ess dyj o
ftoj HBlso tcON j dad W ;

i ftesdL oatsHMmMlse s ftiosHES ydd, tcdytdslse jolgfiply dolrfsdd0jic?
LCtsdsedyujmMSdd, ‘fdHjRdsdsecdyuimMSdd d Is. H. daste

76



i sBJd MY J ud ded 4§ HsMiskf desmisd ftesHkzSydd (1 ¢ tsd
dzOMmj dzj dzedwv MistcOdz ;

itcOLoadld)y ddWtcOMmstezSIskzter, d toj Mztecmtse H dzw
AtsLwW2Milse j;

I Wstedid esla Odiapjnd dzj dzdv fHteddzydtfiseo o jHJjdedWw L H
dzOfMmj dzj degdw MlstcOdzr d Is. H.

vsOC Y] © HBCIstcddzgj o' Hjdzj dz¥ tshdeseodz | dzOf tcOo
sBjiMfjuidds ftosHsosdz Mise jdedes?2 B jL s Ofpdetsisd
WdLdyd S s2 HelRiE] dtlsd MEslse jlsMiseazs  j 2  dats te d3(
Wtstedzd tctso Odzd W E eoefMmiet dgOMmJ dzj dedw flstcOder L HIS
Wistcdsd tetso Odzd j§ tejLjto O ftesHizSydd Octetstf totsd3" ¢
sz OtemMlsa © [ 1] .

Il HsCkzdjdlsy HtesfdmOds d3idts™ dej tiserOHNdsd]" ji totsfigf
fre:w d fesHkSydd o MmMjd MSsd AsLw2fsej (o
By zdsteOydd, dotldsesHMmissO, MmjdjSydd J Mmjdsj
ftosdL o tsHMise O, 99 jHJdzdJ dztseo ' - a3 to csMizH Ot
stso Otesf tesdL otsHdIsjdzj?2 HtesHkzSydd fMmjd MEsets d
HECIlsteddey dd3js sy &Bjwr 5 seiMmfjujdds dOMJc
ftesHEZSCYdj2, ojHjdzde odzj "dzjt CStsdzsclsd yj me ts2 f ts5dzd
Mid MCdr k|t ®d Ytottcsotsets Isdif O § dlsOdedw.

[ i~ Oded L d3" sBJ M J ud ded w ftocsHtse tsdz! Mise j dzdats 2

=3

s o HJ dzj dzdz" n ftcOoatsor QA 0CIsOR, GHJ sff toj HJ dzw
L Csdesa3d € MistcOdzc QL ted B QMg dey@llg ' MW , Eydilsr-9 Ow z
4Qtsdztsd§q’GL[sgfr]‘|$lsfnlstSWdzq’W t siimdd.

v 0¢Cdd sBtcOL 53, 9 toj L zdz sOIsj tcj OdzdL Oydw
BjLBY OMdesmisd ¢ smfsmsemisekzjls B M jyd dds dzO
ftocsHBoaBdz! Miseadw, HtLotdzdls ftsedtsL Jtetso Ols! oL d
LSOQ>|415>pdztsfdjso[ dr ftelHBlsotcOh j dedWw, fsor Mdls! d
odazlstcj dzgdzad a3 W OC Iststc O3, ftsL HOIs! Zmdztso d w H dzw
tcr Bsdzso Mlso ©, d MOBBS] ccdzOodetsj, bkdzkyh dls B &zOG tsfi

[ dsj ©0Ok©O:

1.t siMid2 Ms Ow AjJHjBOYdY . Misp G Gddas § dz0B j 1 st Dy alzs dgis d t sfyfpd 2
[ Elso jteyH] d&2ZO UV ECOL B ltGJLCfHJdZISO t simd2MEts?2 AjHjOYdd 51
2.1t sfipmpd2 ¢ Ow AjJHjtBOYdW. [ 5Cktcddz0 1 tcsHtso sdz' flse j dzdats 2
[Elso jteyHjd2ZO LEOL B ltGJ L\ oHi]jlsdzIs3@ 1 wisdpfidwfn €2t021 OA jeH. j 60O 1 2 0]

urs 911. 3
prvofRY Jfur Ll 1v3m Adsult L) AfJtIRtSIOLRC
séyrawuvld rrRYILVR 108 [ [1RC

¢¢Wémd@ r.- ¢.
(f1uv d&., [€O0Ly ®®QdzMSE, { smipdw

[Mdzso dzr &5 ftedstedlsjstsd tesMMd2ME 2 1§ tsdats i3 .
&zt BtsSGs HickzetseBsdpdgtiz H Ol OMY EdkEzyh jddd SO0yj
[¢¥Bis] ctsMkzHOMmMisots Htsdy dets tcOB IsOIs! dzO B dzOG s
tOLoadlsdw, ®eBiMfjuiddy BjLtfOMmdshisd d d Hsf zh
sOyjMmlsats ¥ L dzd dzOMmj dzj dzd W, d df O & B tofPtc Baiz] dztss,Is to |

77



bHso dzj so Stey dedesfyls ! dzOMj dzj-diaffets | dotisfy lefro @Ayl afzj , 0  df
sBi jCIsdodry Gy,j kSl {52 bHBodjlse sty dzdgsfmlsd. |
wodw jlsmw sSHdd®B dL 9 0ydj2hdn fO0LO®Rstess o kMY

[HdzdE gOxydaj2h dn Ekmdased?2 ftd dmidjHESo Odad W
wodzw jlsmw o' Biste GMdseodd 7 fSCOLOLjd&zj2, St
Jzls j teOdz dzr 2 §BCOLOjd SOyjfsa® ydLdd dzOMm]
MC OL Odets, JHddets2 3 Isthysdd O > ffE fgde O odedgj dAgq¥h jChiPswpilz § |
dMMdj Hso Odzd v & dz® O If detscglisH o lsfg® | ffliso 2 j Is tOL dzd ydz
fSCOLOI jdj2 COyuimlseO ydLdd (tdMmkdesS 1), odH'
fesosHdd 1 dhidj Hse Oded 2. [ ded Sl@EsH | Bsclkls §od

| Knaccndmuaqun noKasaTenei KauecTsa KU3HU |

B 3aBMCMMOCTH OT

B saBuMcumocTu oT xapakTepa oTpaeHuns B saBMcMMOCTM OT

CYIWHOCTH KaTEropum

Hepapxu4ecKoro

xapakTepa pac4éta
YPOBHA -

«YPOBEHb HHU3HU»

scpeaHeaywesoe
MpoM3BoACTED
BB, BHM waun HHN
.

{ Mk disWwOmmndy S Oyd?Y §sC0L0jdj2 SOyjms
(fisfMlsOo dzj des Oobstesd s dgMhls. : 3)

I " BeOdzdz j (Bdets® §sCOLOjdd HOsI € sdfdj
dzOfmj dzj ded v , F COYHBs?2 dL MWstcddtctse Odzde' 7 ctolzi
bicse j dz B O s tefijstsodiy  y dL dzd o yj d&sds.

stecOHdydsdeder a3, d&OdBBdZjJ YOMmlss ki tsilstcj B dzv j d3r
MisOlsdMmisdSj §&¢0OL0OIs] dzj dtcds®\j jidn Is ¢ @ 7 isdi udrtEdrQmjecijls
fHOL desdBlz dL dsj sWils! MW o L Oodmddsilsd cmsls Cy jil dsjddskz
f5COLO] & GhdshvismY HSIBH' d&O HEhE dOMj dzj d

BsSEOIMlsoa ® wWWHBotSEtS GOy HOdddZO MistcOdz . Clsd
Hjdzi ydesd3 or Oy j dzd d .
[ tolzg ts2 f SHRABH, 1 Iss fCOLOIsjdzd HJjdaj yde =

Mesdz! ¢ts Hjdzic IteOIsdls dzOMmj dzj dzd J - { Misj Mise j dzdzts
ftcOoddzs tded Blsdzd yoOe Ismw dzO@ o j dzdyddzz e j toj x4 dzd
CtcjHdIsts9 Coltster §j] d@Bsyjls BtOIs! dz0fmJ dzj dzd § . U
SstcOY Olsisjtcf@dgjdglsots ydLded © HOdzdz" 2 Ctsdz€ teg Isdz
Hjde 6 HdzvW EZHtSeodzj sotstcj dzgdWw Mmoatsdm 1§ Bilstcj B dztsMmisj 2

1 O¢ tsdzj vy, d Mis fs¢COL Olsj dz tcj Odzt dz' = HEBSABSHT
qdzH j €M fkteiBdlsjd MEdr yYidz Hdzw I[sts6 ®, twlsksRr
d Its?2 yJj MbteOdzj, ddBss © tSHdd d Iktsls 3] G6BH,
tcj edBdzOdi3d BHdets?2 MisteOdzr 3 dMmytsdz Lej 3 M J yd Oc
1Iss HjdOI:. Clkt &sceckls B"ls! ddgHj ¢fyr Yslstej B dls,

78



dzd B 45 AHldGS A tSH T, Csltster §j ByjddeooOslsmw 5 f§Otedlsy
MtcOo dzd o O Isfqw B Y HE ttOL d' B Mistc OdzO dizq .

] syj dz¢ 0 GCOyjMmseaO® ydL ded sy, dz Yyomists o
BJHsMIs! dzOMjdzjddw. sO3Jilsmw, vyt {lsclid s OL
dzj sO0¢ {ftesmls, fstsdkidz Ykt dd&jsls d&jMmMsts tOL dz
dzOMmj dzi dedw . 1 tciyH] ofMjet 1Iss OBfmMtsdzs Isdz" 2 f§ SHRA K
it smMimdd d w2z ¢. Clss Y tSHABH, 9 tcOdizE On Cliots
i3d dzd B3O dz! dzOY dzff YEBY B OB dZOS0 Otetso  f jteo 52 dzj 5B
¢6s ftesHEZSIsSss Y IlsOdedw, Cwlstster j d3d dzd &3O dz! dzts
Is dzOBtste EMlsOdzOe d&zdeo OjIsfpw 1+ CMYf jelsdes d HEGY
Isj dz' dztsG s ftsdz L so Odzcp'nj cis  ffrffdeliadetiz HztlzGf dz’ | dg'H ) |
dzmy tstels dz' ~ d tydddeOjlsmw ) sjSkhdn Y4 dz0
dlstsydz 2 &ddzd Bzds dzOMmj dzj ded ™, ddzd ydtelslz B
dzs sdese s f SHABHO. 1 tetsy dlstsydz 2 d3d dzd d3iz d3
Ouwgtaste O% d U MCdd3 etz §f O dzOMmJ dzj dad v . ] 1t
m;&udmsa@@ fts sty &3 ctolzd f Ods:
totsy Jlstsydz 2 Bdded dZglzds Hdzw  dgj Mtse j teh j dzdets dzj Is dz
HdzW IstczH s sMtsB dese s dzOfj dzj ded v ;

'Hdzv  dzOMd dzj dedw o  j dzlMdtsdzdetsds o 5L teOMlis ] .
sy Iktsets, fesy dlstnpdsjXzdasd dePd3trif uQlg sfw  § ts
tcOL dzd yr tcj 6 sdzOdz! dzr = yJ dez, fsmMSd Sk o
doOjlsmw 9o Isjrn yYddoOn, Ctlsterj HJj2Mlsoksl ¢
J ©OLddyo¥ shmw {5 t&]dadddsistidy jand @fd-df Az fffigsd) td t wf
sdz0 o yJ dzts 3. vO0Cdd3 tsBOLtsdE o ttsMmmdd f§to
sets tojedtsdzO d Hdzv Istey n oL tcOMmisde » ctobkzy .
ZziHkeh j2 ctwkzftits? (HESOO0O0OPEgWwY v Odwiskmisd
O .stefpdz® wWodzwbv Isfpw  tSH dzdhdsflzts dgd Y joffENddz] 2 f § & OL-
Coltster j o Istsdg ydmdzi woeodzwelsfqw 90Oy dzr d@3 W OCIssts
stesdzgd Issets, wdd &Of Y @Bz lsteOy Ot ls 1+ W JjClsdo dzt
qume&J@BGB d B Msdese s MOBS kY tcOo dzj dzd v .

Lictse j dz¢ Li GdpvddsBfleiaff | Migd Mdzpdezs s s dzO Mg dzj ded v
oL tcOMisdats? ctekztf §r ¢ wBhMj2 yYydmdzj dedztsmisd dzOMmg
cekffr, o ftsy, dson.

Victse j dz B JiLitdOs sEslgfdgsh j dzad 4 yd Mdzd dedztsmisd B J L to
oL teOMls dzts 2 Ctolzf fr ¢ ud f)dzj dedsgsdids d  dzO fi§ jtscdztsaf
Mol jIsMisekzs h j2 oL tOMisdzts? ek fr, o {tetsyg dzls

t " des¢ IstckzHO d2Of tew gz tj Ocdelzjls dzO 1 € sdats
CtedLdmMO Ekttse jdz BJjLELGOBBISdYr toOMisyls, MmMtlse jIsfr
I fitedsH v ¢ sdatsidyjdgsidsds (dedmpssazdd J i kz@se gz dz!
BkHjls f OHOIs! (tedfmizdese 2). vOCYJ, toctsoe j dz L O
tsls GsfmMkzH OteMmise j dzdzs G ts toj Gzdzd tctso Odzd W o’ dz¢ O
stezH M s dsets &OMjdjddy. 1 (smMihdd e’ dasS
BJL©GOBBISdYO © fjtedtsH CtodLdmMO fHwserhoOjlsmw dzj
SHdZOC s ftod st Mdzdy Oj kMw Ektetse j d Gf O’ bk

=TT TF O

ISOSHFINO
CFTERSQJOS
GW— — —is=0 @FX
ho .

E\’r

79



t dﬁ]lzdil$gdCIﬂE)dZ,Cf-Q.-C;...‘:iS..Blétg'.CPtGMJ d;;tg?c:cfEfnJLtc;OB slsig Q209 g
%( MsMlsOo dzj dzs Qo lststetsd3 s dMmils. :  3)

) SCEe] g dzd M dz' Bk Mdzse dvo dzvdzOMNf vz dadow dzr o5 W O

Wstedzdtelze  dd3 Efmdzse dw Y dL dzad dzOfMmj dzj dedw d dzOf oW of
ydLrded. wjietsHd 1IsO ftotsBdzi BO Mtse | dedes OC sk Odz
Ny ddzd h dzOwW JdeW tcOMistezCIsztc © BUsAD M fedylsle ipy . to j o |5 tistsizfsls
sotsets yddz v, MLHOd]] StkW¥ittlsd o xdddhd -

yqddzz w wodwe lsfqpw tSHd2 L cdkOsdz n BkfteOo dzj dzy f
o zOMiIsd .

Ltteff © §sCOL O] dzj B j L uflsAijsiiisid) fa ¥ tetfih td & Odzd W
sYj ted H! BltcOyOjls WW¥ jClsdo dztsMmils! e Odztseo f cOo-
COyd mMlsoats yduLded dzs H 2. ltoj Mskzy dztsmls! sfls OV Is iy
f tctsB dzj d3. 1 Oy detsfls ¢ Jv sBlkMdzOo dzd 8 ©Oj Isfiyw ) i d
sBh jMmlse Iz, ColststcOz0 tsdePff tslizicv Bls o | fdzdzts e w L O dal
LCdsBdUujMSdBRd Y OCkstwOd®d J bkttsodzg &8 ydLded. U
dzd B OGS sdzeydz' = tijedsdzOn M dzdL Sdd3 COyJ Mlse tsd3
COyYyjMmMlsaO® ydLded BEREHjI  sdzisy d s zdzdatztls d dzdff v 14 'ts 0 dlz®
BjLBY OmMdesmisd tBhM j Mise O.

[ i BseteOWdyud MSdisOY sl OLBOdsHjdif W o dzv Ist mw 9 Oy
Wtstcdzdtetso Odzgdww S OyYjMmlsoa O ydL dzed dzOMmj-dzg detfv tcj g §f 3tz€
dzj f sMtcj HMlse J dzdets o dzd W jIs dzO +{ € sdztsidpdcklded wd , € & RIS s
yqdrded. 1 MteOdzOr M § dzcni 2 HJj BscteOW dyj MEs2 M
f sylsd dzj o L sy j dz. s tctsd3y stsg ts, Hj BsctecOW dyuj
MdlszOoydd?2 M COudfMmbatsd ydLdd. s ftddhdtkz, Y
Mtej HdzgVw Wiy fftisrelas dzsmis! Yy dLded d OGBSI,

Lz f O  CsdzseduimSidn d B@IBPIYEEptEd Gk | K s
Y dLdd dzOMmJ dzj ded W . 1 ts HOdzdzfds I mj Bdtedes?2 tcc O da
dzj tOyd sdzOdz! dets?2 § sdzdIsd ¢ o MWjtj LOMNdEEr sCtolzy
1 szt dyd MSdy Efmdse dw |StG|ZH® 1L Csdzsedyd MSdy t
H.) ftedBOjls Btsdzjj 10 d&Bdzdadtsdss yjddaztse & JyJoc
Msj elsd, O o jH! JashaOWw 1 CsdZsedw COLM 90l daj
ygtse j €O o yJdzsd3. dBSLHOdMzdzr | oMmdzj HMIseady daj GteOC
d {Stsdtsedy MSoOvw teMmMisOdktso CO krkHh Ojls COyd Mise s
sBhjj Mmddyxjddi COujmiseO ydLdd yjdsejsco (tedhk

80



JKonoruye- Yxyameunne CHmwKeHHE KauecTBa JKH3IHH HACEIICHHA (pocT

CKHE yrpo3el [~ kauwecTBa [ ™  3a0oneBacMOCTH, HAPYHICHHE JAYIICBHOTO
(BHELLIHHE H OKpYXKalo- koMdopTa, CHIEEHHE NPOJOIKUTENLHOCTH
BHYTPEHHHE) lieii cpeasl AKH3IHH H T.JL.)

t Mz did Wzd e pzsc d yj HERE sC O QPFglsots L dzed dzOMm

1 sCOL Oy dzd L HSEfs ' W tsdzOlddedag dzd s d yd dzOd3 W o dzv
WOCItstcOd3 Wistcdzdtotso Odzd W COyd Mlso © ydL dzgd dzOmd
sBfmdzlzy d o Odzed v , Cesdzdyd Mo ®© d COyjMmlsea® d&@JHJdydoO
LHB&®G! J] d Y dL dz Yy dzseo j €O [ 5]. d40dR3OWY or MsC OW
gz dzdets © MlstcOdzOr ) MOB d@3 o MCddBZ ktesodzj &3 Y dL

sOyj mMlso ts B HdyddemMS se s BMdzEY d o Odad W d i
sSlstcOy O Is Mmisj § j dz L Oisazf g < HHByHhO® getetlzts c sMbizH Ot
~nOcOCIsjtedMmMisdEs82 tOLoadlstsMisd LHOs ssRtcOdzj dzd v,
fcsCOLOLjdzd LHBtSo ! W dzOMmJ dzJ ded W fsCOLr 90 I
csmMkzH OtcMmMiso © fjtejH Motsddidd Oy HOZOBd [ 14] .

. ~
- i
. A
=B

Ws24 n Gonee

Ws00-824

W775-799

W750-774
725-749
70.0-724
67.5-69.9
65.0 -67.4

M 625-64.9

W 60.0-624

W 550-599

W550 U MeHee

{ i diedstoOd 5 BYdHO] B2 fsH e B & Msflsd

JteEf O fCOL Olsj dzj 2 ow ofddl jitsfnv tsiste @ad ®30 Odtad W
Wtstcdzd tets o Odzd W COyj Mo O ¥ dL ded dz0O M| dzj ded v , Is
dzj f sMtcj HMlse j dzdets o dzdwW jIs dzO tOL o d Islgftg o .¢ i@+ Odslé)d
ZOkzCd ®COLMo0jls ftowdBts -IspdediypRmisdy |  tda®c tedz®)lin
wodzWw jIsfpw HtojHY s &zCts2 bkdzkyh jddw COyjMmkseO yd
CloOBSIsdztse s  dzOMJ dzj dedwV dzj o 5L dZtsy dzes MtsL H Ols tc O
Mot i3z dede®OMptzintsC sy COyjMmlsots ydrLded. 1M MlstcOds
COyjmsolz tBtcOL 59 Oded W, wodzwe Isfpw  IsOCyj MistcOdzO
csotstedls 5 v dBs?2 LOoadMmMddisMmisd dzO dzj ¢ 5.

1JjBOd&seo Oy dzr 2 WOCktte Wsttdkdss Odediv ¢ SOy fls
5B j fjfdgdasmls: dzs vj2 Bl jCkOdBd MisydoRkddms? ot
fSCOLOkjdzj2 kOGCY] GktOy0jls kttsejd MmMsydOod d
Motsdd3s dzOfmj dzj ded j d3. stetsdsj oefmjets fesyjes, ¢ da
sBi jCIsr, tldtsmwhad j(ljostEe sipht jjt jy joiisdez , &Oc OL d dzr
1 Oydzgr 5 EfMdzsedjd3 tBiMmfjujddv COyjmlseO xdL ded

81




yd Oodz! dets?2 dJdeW tcOMmlstezSIskzter o Iktsdz 34 MOBsd B
dzH" , Hted Yy &3 M Isj teted s tstgddd dif Isdpte?  Hisstlay Carts L tdg) t
B dzj S Mdes, ) Eyybssd bsets, Ykt MoydOd dz' j
AtsHdIs! Mv o hOetsoats?2 HMiskzf dsMisd HdvY dOfMmj dzj o
1 sCOL O dzd 1 € ts5dats BIUQ BT jiste d e @ 8 d5 d Ist dWis dzts d3d Y d
fMzHn OteMiso © ddzd pEigls'Mzet flb@d UpPled MdMlsj &
dz¢ yd sdzd tetso Odad W . 1 mj orh jfjtoj ydmdzj dedats j dzj 1
L dd dzOfj dzj ded™ . [BifM§fjujddd of MsCtsets COYJMm
Lodlsdw 1 Ctdsd3d yj m&ts2 MmdMmisj d3r .
Viese jdz2 OLodiIBOHBRISdEtc®OHl dzj d30dztse Oy dzlz ¥
Ctsets bkteso dzv y dL dzd, sO¢ GCO¢C tsdz L Odzd BZBOJ Is
sRduj Ms s mOL odisdd, Wweodwjlsfw ®HdddE dJL
yd mMétsets fetscte MMO, slsoffddd.s 6] fiftejsyfd o @jH
d & MsOdd, bt JMmis: tejh 6flsts dasdgsudsid - ¢
ftesBdzj &3 [ 2] . [¥BB] tOLoadltsj ctfmkHOtmls
sdz Wodzw jIsiqw WEdzH O3y dzlstsdz i @ et Pdzed BOIs
j Mlso jdedg" 5 EfmMdzso dj s Wistedzdtetseo Odzedw € Oy  fls
®j dzdzts s ¢ sjtetcdlsstedd d tOLaoadlsdj [ ¢z@Odzi
W tsHdaddz dL 90ydzgj 2" dr  Ctdtsdidyjmsda
i MC djdz’ tzmsi joSdifw,w fz0 sjtetedlststed Odz dzts j
Os hdd3 fjtej &3y jddj deOfj dzj dedv. 5Oy f
dzedw sOSCYJ detOjls Mjte! v L dkzr td o Wi
sO¢ COC BjL tOLoadlts?2 IstcOadnt diei das 2 s 8 i fo Oy ls dzdf
ofmMjds dzj sBratsHd B &3d ItsoOteORRd  bkffdzkze Oodd. s to
fMih jMmise jdedets o dzdw jIs dz0 B jL tsf Ofmdesfls! ftetsy d o Odzd
vO0¢Cdd3 tsBteOL 53, By dzs ME OL Ols! Yylsts COYHOW
ctezff HSCOLOIS] dzpDY dplertc O jolis dz's Y pde' W sted3B tetso Odzed d
dzO M| dzj ded W . [ded HtsLobdvsls tsyj dedls: Mdzsy doh k28
Isj dgH j deydd Hdzv ftsfpdzj HEZE N jes fsdMC O tshdsodz =

=

] dj tOlsktcO:
1. 0290Lwdz #. ¢. ¢dOddL COYjMsxO . SHEBNOR Oxa L dziP & | R
4 3 07 19BN 9785-02-03796881 6 j S Mls : dzj f sMtcj Hilse j dadz 2 .
2. ] Oatcddzso O u . 1. lteddaydtr d dj IssHT dimimdzj Hise Qdzdw” € Oy
[BMCo 0O : € ¢ tiddsAdsd PN 59208917 s § fyls :  { dzj § Istetsdzdz’ 2 .
B efdedHtsdegse &#. 1. RAEHJCOLtstr COYjMkeaO ydrLdd d diBjIstsHTB
I sfteshr MmMootj dj dedets? dzOECd d §tOCKdCd.i 2@ BPNOTR s j s d ds.
582650918071 v j S fyls : 4 dzj § Iststs dzdz’ 2

U s911.3
{davdt efltofroinddad YrtrRyre Csf1idfrRYrus|
tosf1RELIOLRC tJHHRR
108ddz0 . { .
(fq1uv dd&3. 1.1 J] 0Ot 90O, G . 4 Otc ©dzm ¢
] dOfmlsswh jj otjdY ¢ shdssd ©§ s dHO® -t602 dzq
sjtetedlststed Odz datsj  Hjdzj dzd j, BN jjj 4 OCHsoAmsdgRii i RS

cO2tsdzdtcso Odedj. 1 tMEtsdz Sk tO2tsdzdtetso Odedj o Mj ¢ H

82



dB3ts ) dats f SHteOL HJ dzd Is ! dzO orh jezf sdigw dzglzlsr J o dHT
stcOdmdzOyd sdzOdz! detsjy d BlsteOMmdzj o 5 .

O Hd&3] ded ls td Bl dededptis jsted Odz' detsj H j dzj dzd j§ :

Codvw bgdjdgOcsmMkzH Otemlisea sds, t sMMd2MSOw A
JSlsses ftjHMISOo dzj dedzr = dzO tod mizdzC § 1. [ i
j cOdz) dz" = BCtokzetse.

[BRhjj 103y Mits] twO2tsdzdtctso Odzed J :

1 sH 1 CdsdBdyj MSdds 02 sdad tetso Odad jdizj dfdtevd dats@® ts
L Cdesd3dud MCdy ©OAtdzr Me dzOMdes Isj tetcdIststed Odz! dzts

s0¢ ftwOods, {SCtdtddudimMSd?2 ©0O02tdz 5B dzOH O

) 9 O, tcj MztemMOR d Is. H. 4 56 dzO fn dzts
OrHjdzvjlsimw 11. O e[HFIGO.’é[tsdzlqu’” ddzj i s MBMmlse j
COYH" 2 tcO2tsdz ontsHdIl ftcjH]jdzj dedets] Ctsdzdyj Misot
mMtseMmise j dzdzzs M J ydW¥ ds k2. [ tcke ls HttkzeO tdzd to
Ystedddtetso Odzgdw, M jydoddL Ooydi?2 d Is. H.

]l tetsB dzj d3dzts jj fiy X tisjdztsted2ys dzd tets o Odzd J

Clsts tsMtsBr 2 odH t©O2tddtctse Odzad v, Clsster 2 0O
Ftecsodzj &3 tOLodIsdw. [ 2w etsfMkzH Otcfmise j dedetsets toj @
dzf MEBdz! ¢85 adHBe ftesBdzj d3de = L S BdesRBd U4 MSdr ©O2

mMizs.
W JH

Q-

| O6nacTun l | Pecny6nukm ABTOHOMHbIE OKpyra
. oo 7o T Adbiren 7 - Mapii on
> Bnanmmpckan 10 - Nuneuas 18 - Camapcxas 2 - Bauwkopro 8 -Mopaosus Kpaﬂ
3 - Bonrorpaackas 11 - Mockosckan |9 Csepn nnnnnnn 3 - Ukrywer Mﬁ 9 - Cesepnas Ocetna - Ananus -
o o - 0. 1 - KpacHoaapckwit 2 - CTaBpononbokmin
5 - 13-F 21 Ty 5 - Kanmblkus 11 - Yeyenckan pry
6 - Kanyxckan 14-0 22- 6 - Kap . 12 Fopopa ¢ p HOro
7- 15-1 23-
8 - Koctpomckasn 16 - PocTosckas 24 - Sipoc IABTOHOMHaﬂ obnacrtb [~ 2- Cee

{ dff}iZdZE%l Hl Ol d o dmfuis IthU@ﬁQSf'USOPCff] [ 19]

[ Odzdzs ] ©O2cdzdteso Odzdj BOLJElkjlsMw dzO 5 O©OS
BjsMotsjdedy j, HifwimMdodsy j, ftedcwOddyd § J *
fMsmisswddd twjhOls! Mmosd fsedj & J daj Bkl
CsmbkHOLmMcjiedged Cd. (jcdtd kOCEs IsdfoO daj
kjteedlssteds fMstcOdsr , BroOsk kOCd] Mmhkzyod, CGdl
f sdzdzsfls: ¥, kod S jet yOflk! .

83



U ieOdNdOydsdOd dsj LCsdes kg Ui MS s 602 tsdzq

o7 Hjdzj ded j 5 fSH ey szl g tedz®@g 5 dzO ftedctcOdzd U
s Hdd s cfbkHOEmise O] .
I SoEY B BltOMmdosd, Mistsdls Glsdjlsdls: , yk

Msstesdk ©OLodkdw {Ctds®dujmMSdr MiChkstse, M
d ®Bh jMmlse O. 1 Of dzdiizji to L tsdzd € tvg @dzd s, L O oW L dzgj dzd
Gjcedudss d 5. H.

| dezls te fls ts O dz' COYHT 2 ©OAtsdz o f Sdzdzv j Is
10CEdsHO d dets { CEdessdBd U MSd2 ©O22de daj L OCtejt
~ntslsw  MisOldMisdc O ojHjlsMmw ddj dztelyy f s ydfdodgz! dz'¢
fsddlsduyd M d2, LetsdetsdBd ud S d2, Hi BscteOW dyud ME d
Meh jmlsobkjls MfjydOod df » BSLcOdss, Ctktserj §sdzs

(CdsBdUuimMSd) ©O2sdr of MskfOrls o SCOYjMmse,
ftotse detsL d tefgts Petdd diq te s 5O dzd d . dtso toj 3 dzdzOv flstelzC Is
dzj Mtse j toh j dzdets 2, 9 MowLd M yYyjdd ©OLWOBOIST 9 0j
sjetedlsttdd Mlstody .

1 Of tod 3§ to, teOL H J dzj dzd j sjtetcdlststed d flstcOds (
HGOdR) steOdz dats 1 totsis,d o s usHizisdrdd©" HH jdzO0 8 Isjttedlst
el jCltso M) GHddd WiH]jwOd d' &3 SSteketd, §tdd
qHjY tjOd d&zO o Itk Mdkyoj, jhmdd ¢L OC&OH' 80O

MsefMlse j deder | e Ody  b§ Oo dzj dafdvd,, (@i tai@foyjdde s o
1 C sdets di3d W d ff]‘;l'ﬂdg dzddz@ nbdetsy § sls§ dzyd ©Odzj d Is. H
LifMBslstey &0 L Ists, tjcdidr ¢ &OMmMdy¥dudels ish

Yyjdkvdz d LOHOYO®X dfl]fl‘]dZJHtSE)OdZd'l’ l tcsosHdlsMw O
o desydets? 1 Ctsdes B S §j 6 todf Is s Bdie Gekd flso j dzdz’ 7 € s
Yybsts foodsydlsjd ds MCoOLr 90jlsmwy d&O ftdmcj o:
sjtetcdlssted Odz! dz" m jHddzd y.

RISOC , SBEBN OW orh jdL dztsy j dzdz" 2 BOIs j t6d Odz,
TOEOCIjtedLzjlsMw COC ¢ sdif dzi§ M Of to tsfipds 6O dzfipfsjotdd t
(sBh jetsfkH Otefise j dzdzOW ddzd W jHjteOd dzOW, toj ¢ dtsd

vdzj HEjls EYtsdhYdkzls!, Yyt dR HzjRHNSoddle  §Sted vinjdiy
NyqLdzd dzOfmj dzj dedw d 1 WWjClsdodzsfmis! k4§ tcOo dzj dzd W .

J dzOfmilstswh j j o tcj 3w 3 G s HsDietigflg o § Iz Haj figew | I
cOMmftejHjdj dzds HtesdLoHdIjd df o Mddz d § tesB dzj d
ftsLdyds Bsy dets  tsBsdztso Ols Is j o3, Yls ts Istsudztsj
LCtsdzsdBdyj MSdj t©0O2 sdz f s stsemlsokzjls da Wi
o dazlstej dzdzj@udU sy jftastsyy Mind MY JjydoddL oydd o JJ
Stsdemjtco Olsdo dzsy By BEdeS Bl Oz eztiep H Jj dzj dadd J B J I
By dets oM sdddls! ftod oishd { CtdsBduj MSses

By il §mazy dls! ¢ OC sfejss L EO o air figafH O tof ICotg brifddzr =
02 5dzOR .

[Mejdder | feqeshdy | kmdsedw, RO©OSl]tedd j
SftejHjdvsls 0 cigmsyriad ks, ©OLoadlsdj. ) esddste
ftej Hdz) Mesydee GjeMifjCisdol By des ©fHOL @B 'dzj 2
COLodldw shdssds?2 MNfjydoddL Ooydd tjcdsdss, d-
Mted H' d HijdBscOWdud MEs2 MdlskzoOydd [ 5] .

slsOdts Brl!, 1CcdsiddujnSit] ©02cddiess Odd |
COLH,jdzjddjd kjttedsstdd, sds shdEll§EisodsddEdY

84



mMfsmseMmlseolzjls Mo jteh j delseo tso Oded & Isjteted Iststcd O dz!
LYWW i SCIsdodetsmisd WEkdeS ydosdzdtetso Odzadw dzOyd tsdzOdz! dats G ts

Il HOdzdzr 2 @ Bsd3j dzls McOo dzdlsj dz' des M Mo j sME do
cO2tdzdtetso Odzd W L dzOydlsj d2 dsO Wlszj ©Ha B ff da®dndzj dz 1 ©vdada
Mtso j sM¢C d2 fjtedtsH sSBtcOL 59 Odzyw CtodL df Isj tsted
BZj HEMsOES LOCOLBe 2@ GOLBOHEEHE IR C GBS s

Pudls™ e Odzd Mo o] dsjSdminzty dsdinusi yptaldi' dadndztse d v .

J ZOMissw h jtgB te O tc 5 3O dzts fiy fnj d3 sfdatse dzr = dzC
L Csdesd3sd yd M sets tcO2 sdzdteso Odedw [ 2, 3, 4, 5]:

1. [fSL dz0dedj deso j2h jets fMBH Y Odd™ 02 sded tets

2. ) itetOVdud Mt ©O2tddtecsoaOdedy 5 Btdzjd d
2O fteddyd PR BXLOWH]JC .

3. Atcdiddtetso Odzd j d OCIsd o dats 46 | 15 det©@ ¥ ffUsjdfy € ts
02 sdzd totso Odzd v .

4. stsdzyjfydwy d RBjssHsdsedY, OHOfIdtoso OdzdzOW
0 jtledzOC Edzv tedzr 7 1€ O2 Sdztso .

5.1t 0Ladlsdj tOBBls o B dzOMis Y X fislsiF jik dysinst ¢
1L CsdesdBd yj MEsets wO2tsdedtctso Odad v .

6.1 OLoadlsdi OBl 5 ftoddydfoOod ¢ zOmMMdud MS

7.1kBdzdC Oydw zdlsj cOlskzter 9 MW jtej GjBGO
L Cdecd3f BstcOW dyj M sets tcO2tsdzdtotse Odad W .

Y Ists COMOj Ismw fjtcotsets dzB tiztc O o dz§ drdizts i3d Y g €
cO2tsdzgdteso Odgdw MicjHd Httzedr odHBO ©WO2ddietse O
ftcdo jdzs € Itsdiskz, vyt o dOMmlstswh jj otej iYW tsdzts
[ iJYHE Is j o3, Mtse toj d34 dzdzts § tcO2 sdzd tetso Odzd j L dzOy
02 sdzdiistsodOdg cts o dH' . wlsOdzd fsflzdwtedL Jqtetso Ols! fy
1L eCsdtsBBd Yy Misets ©O2ddtcseo OdedV , -1 § sz dzdzd fi) ) & i
toj Ctoj Oydsdedes Bz, Ckdz' sktcdesdBz d Htekzedds o dHOd to

l Moty tyjtej H! olststetsj dzOf tc o drjlsded ji Jthotg jo Hshiml
IstcOH d yd tsdadz" n odHTtso 02 sdzd tetso Odzd W sBkMmdztse d dz
off smdzj Hmlsea dd ftodo j dzts ¢ slsCOL Iz tsls d3dzts e d -
ftoddyj dgv j 3" = t6Odz] J .

| soatsteY 5 btejls! j &3 dzOftcOo dzj dzdd, dzd Hdzw Cts¢
tcOBBls o HOdds?2 B EOMIS. ( fdzd cottedls! ¢ sdz
dZOkzydzr 7 Y EtodzOdzOR 5 ttO2tddtetseo Odad s f 2005
Ckdz bdzjeteastcOW dyj MStsj. wlhtsdl lsdjkdls!, ybt d&
o Cdzs yos hdj ) Mg ee Cwypptelk ¢tk sdzj dzs, 0¢
Clzdz' Iskztodets j6 | wdds@Mcf\§isMe 5] ©O2 sdadtetso Odedj d ]

Yilbeo jtlstsj dzOf tc O dzj dzd | sBkMmdztse dzj dets Is
02 sdzts o, ftedh jHh j2 o d&OE cjtsccOWd: f
9" HJj dzj dfddjiy ts@R ts dzts o dzj fdzslstew dzO Ists, Yls ts
GjtscteOWdj2, HOdds,] dOftOodjddj MmMlstsdls o HJ
ftej HMisOodzj degdj t©€O2BdO d jets SBOLO. | HOddesds

]l tslsdatsh jdedd v IsfgdzjsH EHzOl tc®ls digjj ldaffls ' , yYlsts H S
ktsdkS tso Odzdw Isdn fsdvisd?.

sOMOj dis s wRHNdete j dzdzse 5 tO2 sdzd tetso Odad W, U .
sfdegso dgr 7 HSHASHO. 1l jtcor 2 EkydlkroeOjls Btsdzj j 4
fitejotsHw {Ctdsdyj NMEdsds@adEnd I cdeel ddd {§to
HOdzdzse 5 f SHRBHO tdZO " Hjdvjls 5. 1. g Okh € ddzO,

85



fSHRtSH thdtseOdz dzO f jted ~BHJ sls ftedtotsH desG s
ftedBjcOtls 9 Moatsdm tOBBISOR SOC qOoYj de. j . ¢ @O
d Htkzcecdj. vt Isd? f SHR BH sMdzso Odz dzO o' H j dzj
fdtejrntHd n BIYHE fdtetsHdzy d J S tsdsd3d ud M d o3
ftoctsmdzj HdIs! 9 tOBBIOR 1.(c. 10CdOdse O, S R |
stoj lfdsH - sH o Mmilstej yojlsmw yoOhj o slsj yd Mlse j dadets?2
Il Moty sy  teljHE dz8 Bsulgsigiss ] t©0O2 sdzdtetso Oded j dzj
f &zOdzj fsSHARtHBO. I HSBOotE ¢t ofMmjdiz HOdzdz" 2 od
Clstsls o dH 02 Bdzd tetso Odzd0v0 0dzGBUHAD At O Lo (IO Isg )y dzo E

O sddteso Odzdj 65 Stkzfd & shMid2MSdd tj ¢ d s daC
Hiolz e d ds.

sdzjHEZjl BlsBjIsdls:, ybkts dd tOL dlsj d dzts tsls dzd
fjtcor 2 thmdtseOdz dzO fteddzyd J ifrtdsd wRHips ojts, Iz fipdstdsotafs
BOLdlzjlsmvw d&zO f Qgey @Y j | sesiOfBlsl Mdzz yOj MY tcOo j
fjtcor 2 COC twO2tddtesoOdedy mrBLYWI2Mo-@) Mttt
Y OCkste®, O olttes?2 M kyjlbtd ! ¢ dsxwluyimXigie dsX.tc

l jtoj AatsHW ¢ h j milstdikz 2O tcOo dzj dzd ¥ , slsd3j Isd
CkOMMdui MS ) t©O2sddteso Odedj dzgj LOB' Ists. 1T H
mMh jMmise jdadz" 2 9 C dzOH o 1 Ists dOfteOoadzjdadd .10 . [
L Oded &3O dzfipw 1 € ts diEdsipOR j i ddtedts © ®diA] J ds3. l 2008 @EBHE
cO2tsdzdteso OdgdWw, CtslssteOV o Cdz8 yodzO o MmjBwWw 464
1 sz Hdew W jets tcOBISO ftsfmowh jdzO Isj d3j Htetse dzj o3

Arnomepauum 1 30Hbl pacceneHus Poccumn

]

[&htﬁ@ﬁQ%BmOQB&f tsmMmdd gt [ J2LJjtes9(

I sftesi 5 BsHJWJSCOyYydd ¢ dzOmMmdyj MEts?2 Isjstedd
sMisOj sMw slsCter Isr d3g, o dzOMlstswh jj otej 3w dgj dz' L W
cOLodIsdw.

1 06sdzgj y MjH! s dOftcOoadzjdedj, SClststetsj B
1 € s dats d3d y Jsfigfticjts o DER] ji  dijsdisz ftoj f sHOjIsfqw o 1 vy OR
Is j o3, dL HOo Odzts ! d dLHOjIlsMmw Bdzsy j Miseats Eyj B ¢

86



Zud dzr osqd, SN ON N C.J. AO2BEMBSE d Yy 3, [.1. ] 5dz
SOOh dzd Stsots?2, (.. Jd2ritsoaduyujdd d Htekzedd3d.

tdLeElte ~tslsj dzts ! BT slsdzd sd s dzj Mdssilstew
CiteteOWdud MS si3kz tcO2 tsdzd tetso Oded ¥ ) ZzOMmistswh j j
dimmdzj Hsoa Odzed?2 d dr MtekCIskttO® dL d&i3j dzd dzdfy: . 1 toj
cO2tsdzd tetso Oded v , Yls ts BﬁjrﬁﬁG)san@ztstsGl@tﬂsddZdtetsﬁ@dz@dsq’uJu
LOB" 8 Ols’ | Yysts fosfzdvtedL zjlsmw ¢4 Ctsdzsede Oydw e .
L CdesdBd yd MEsets wO2tsdzdtctso Odad v .

SOC B' dZs MCOLOds ©Odzjj, {CtdsBdyujmStj 02
Isd d3 dzj d3jdei d, tcOBdslsls | dfoms CdarO ffine juG @O Isfpw . o
sjdeHj dzydy Mo wOdedlsmMw d o HOM dgj2M jd o Mmisj H dzj

[ dlsj tOlkzteO:
1. ddzOjo €. LS. cdasRY P s @t ¢ | tsls jetOdsdf dzts dztfetxdayjldiplddats fdztso O
b zOj p.i 19831350 f.
2.10CkOmzso v} etedlssted Odz d | MlstekzSlkzter AsLw2Mlseo O- d L Ctsdz
LCEdsBd U MSOY ¢ el dw:iflstsd&sdydifs d i ROBDIBHEizddzs s ' .
3. &z ydS¢ [. [. CCmdtsdddui McOv d Meyd@eydkdy ejsdtcoOf @9
6. [ . 1shsdss, §f. .1 [AOpRAMHEGO d .
4. sitsdse ¢. [ . skl djSyd?2 5 1 ¢ dts ity B&istks 62@®2 6.dzd 6t
5. {sHB3Odz 1. 1. uvjtttedlststedOdz dzr § OtejWaod /d imj lsid., sy ted
U B dzj dzgfmC: [ 2828k dd®., 1999.
6. [ Cdzj Slstetsdadzr 2 toj Mktefm] : 434 1 CsdsiddujMSdn @Okt 0?2 s d
sBtOh j ded W 1218j.%005d3 2HGBRftfs: rdfis®ig.livejournal.com/11959.html

vrs 372.891
aflfron oc 101 L0v0 fru
ciLrdf1toarce 1 [ Jun !

—

— S
~—

Y —
"“CE
Y
F=
——
[ —
T, -

16 Yt
1 Jtivds
zsd{t

1 Olsr tBOj9Oo0O 1. 8.
(Wddzdodz AV [ ¢. 1 ilbtesfOodktsomc, o6Jf ¢

] Emdztse dw A tsB detso dzj dzd W sSBtcOL 5o Oded W gL d3j
sBtcOL 5o Odzd W , | B0 ldst@L Qs Istinjvtc f SH R SH T d osjIstsHT
dzts o OW mMdMmlsj B3O tsyj dzd o Odaed v . 1 My 1Isd WOCItster
fjHOEBEdyjMitsets ftesyj MMO o BOdzsC s dzj € Is dzts 2
My jydwdes kz: sBi jHJdzj dzed J dzj MC sdz ¢ S&GEHraf K ts o
BOdzs yd Mdzj dzdes s Eydlsj dzt M sets MsMisOo O.

J dzOfMmistswh j i o tsj 3w fts MmMisOldmisdud MSdd3 H
BOdzts € s d3tf dzj € Is dz' h ¢ tsdz, Yylsts MtsmlsOoadzv jIs 41 % o fiy
BOdzts € s A3t dzj € Is dz" h ¢ sdzOR sBEkzYyOj lsdnw 8 B4 0 & fr) digsaOdz'
BOdzts € s d3tf dzj € Is dz' h ¢ sdzOn sBEZyoj Isfisyg Indcg H2zd ~ Iz
BOdzts € s A3t dzj € Is dz" hCsdzOR tBEZYOjIsw 162349 EZyoh
Zydlsj dz tcOB IO Is, d CO3HT™?2 h jMmlsts?2 COLORMIO
BOdzts € s 3 dzj d&'ls dfts2] .h € s

[desedj tWWjiSlkdods j WwibsHT d ftedd 3", dmyf sd
) Eidztse dw A BOdzts € s B dzj € Is dats 2 h ¢ sdzf , dzJ sB j MY
Eydlsjdzv, tOBBlsOshdj o ®&BOd 7 ¢ dzOMMOZ |stshidly @ Is
Zydlsj dzj 2, tc@Eetedstg’lsj fp Btsdzr hddz Stsdzdyj Mlseatsdz EZyo

87

1111131111



OkOdkdL | t©OBGl' GOESCEdEfdjCld' @ hisdk mnbicod
tjLEd OKr OdSjldtetse Odzd™w bkydlsj dzj?2 EOdsS &Y d
slsdsj yos Isw, vy, bkydlkj &v,¢kdOE cESdQn o¢ Mo &z
Wsed seBkyjddv, dIMisd Lksk syjd wwjHCse [2].
co yjdsd GjLbkd sOr fosdjykssydkses ¢sikHO
Oy dOd dsets Isjflsdiess Oddy fModHjlsjd Mlsaks s

faislssoCj EyOh doimv EOESCsdfdjClsd & "¢ sde.
I LS Ojlsi DBYdoish Mot B dzde’ j] GBHAGBHT d ¢
BOESS sk dzj Slsdes? hCtsdr fsLobdwls fsor fdl: W

[ idHEEZOSHd j] dMfdzj Hse OdedY d HOCIsdCO kMg jh
feBdzj Bz By des tojh s yYjteiLr dMftsd L soOdd] Mt
st j ddets s tsB dzts 9 dzj dzdz' n ftesctcOBRBB o sB dzZO M s
dzOf tcOo dzj dzdzts s ! dzd Ssdz Cts dzO W istedddtotso Odzd 4§ i to
"desCsets MY SisteOl " d&jedidd,ud MLasgteud M s fted dsj
fteddij dzgj dedj tOL dzdudz' =~ MiptEhHtzdro OB BHEDEY ¢ @y ddts
[ Odgdz" | dzOo'" € d Wttt dJtekzs Ismw Issdz! $ts © HJWIsj dz dz
2O kZtesC ] oL @By datsMmis! € O H R zihjdasjp dfW & dytshy diz] 6y
sBlzyd ded v .

1 O FtcsC OR fts fteJ HBjIsOdBE ¢ Misj Mise sL dzOdzd W
st OdzdL Oydw tOL dzdydzr = o9adHtses ctkzfftsots? d f Oted:

-cOB SISO ) COlsts?2 d Ol dzOMmtd;

- OBBIO f Zyd Bdzed ¢ tsdf3 d Hist sdzded Is § dz' dzts 2
1 dzyd € artsdfdj,Hd Isj »ded yj ¢ ts2 zdlsj Ol kztes?2, M cOo ts
Oz ydzts?2 dzdIlsj cOlsktets?2, cOL jlsORB], Y E2ZtedzOZO®R]) ;

-tcOBtslsO s cteOWdquiMSdd kfteOydgj dedw sz ( yd teo
COtlstsMmn j &) ;

feOClkdujMSdj OBsl', o ktd ydhdj dO d&jfls
‘OBl O o tofig) g R dzlsj
OBl O f)] ydWtese' & &EOIsj tod OOk :;

- fsLHOd]) ftjH®jlsd 7 ®&sHjdj?2 (BOtsH] stk
fMlsOdzydd, Mmdtsjo 1JjbBdzd d Is.§.) d ddai stedzOy( tsdzad
cCcLM CtsoargoOomPrglgOodz0oe, ¢ [ Mdesodz §j yj dzlstcO ftesdL o

- tOLtOBtsIC O tc O4lf dzds €'l93a0 Y3jf akad j o SH dz' A toj
CHBotej d3gi dzdzOW Msyd Odzr dzOw dqdW tcOMlstczS sztcO® dBisj
BZOtlsh ckzlsO dBsjeéts EtesHOE, ¢Cdzj CltotsdedzOW 1 dgyd €

- tihjddi ¢j2Mte ¢l tesBdgals WOBPHdEgsMis@Gsy By @
¢cliklsd Edzizyh jddv bttOdhi stolsdzs?2 dJdaW tcOMistczC Iskzter
dL diBj dedls! MbstekzSClkztolz 1.CMfslsO sOLOAMIsOdOe [ 4]

[ Bdztso dzj dzdzO" ff tetsG te O BRBO, f smistetsj dzdzOv 5 1 t
Zydlsj dz¢ Biedzd § 1 W WQISY Is d 2 dzjse dp 2 Isfc @ gsidff fiolzd © Is ErdzC
l solsstedzsy t©WOMMdiIslstej dzedj L dz2Odzed?2 d §wsdgvilsd?2, kM
Is j d3r FtetsC tso Btsdzj J ftocsHkCIsdodzs IsOC, 64201 tod o3
dlstcOdgso jHjdegdj M BGidatse Odgd of ts7Tdzd Iz dff @fyj i esad ts- dgdj SEHE 6 (
CjtscteOVdui Més] §tdtsy pddd hfizeddsEddstEtdddy d yj M6 t
f sdztsy j dzd j .flslc OO @D H Odedzs2 Isj dF B EZYOs h dj fiyw
o ) Misdzets dzOH HesjClssds ¢ ichldsE cRWEY) Hitses €&
s OL O&MIS® yjksd fesddsdyj MSs2 ddbsjctoydde. ¢d
s kZuyjBdesdslz ftoj Hd3j SO ¢ 4 dB@AEOWal v E tc makeley  7ts fi) dzts €
SBEOLGSo Odzd" & 5B detso dzj dedets Bz MtsH j oy Odzed“ & f 5L ¢

88



tcOB siIsT
cClJBeotcOWdwe
¢f dIstsHT

HOdzdz" - e

1 tod di3j todz 2
tsB dzts 9 dzj dzdats 2

f 65 ¢ 6033

cOL dzso sL @B tH  d3 ¢ R Odzls
HdzW-C B3l & Ylst®o € fia® Mipisdets o dzj dzdzts 2
GijtcecteOWduyj MS d§& O tafldfipdig OmMtstpwO dzd 2 &6 j ¢ tgOW d

1 yjlkojtels!

) v ket v ket v ks
7 S dzOMm 8 ¢ dzOMmM 9 ¢CdzOMmMm
t OLHjdzf jIstsHT ¢ jtsetcOWdyd mMSdna dHf
[BiI jCIsT R f)frHdigio O dzd W
GJjtecteOW dy COL ORMIsOdzM € ¢
dmMmdzj HiSO |
t OL o dIsd| [stcOMmdzd | & 50 toj 03] dadz" |
CijtetcOWdyj|cjBeteOWdyj| ftesBdzj 3" d i
GjtcteOWdyj M
RMIstsydzd ¢ ldHr &Bjlst [ MtsB j dzdets ls o
CijtcteOWdYy @G jtsetcOWdycjscteOW dyj M¢
H Odzdz’ n dmfmdzj Hiso ( d Wwodzj dzd !
l]JBetcOWdy [BteOBEBISC O
s st G jtsctcOW dyy f
Il tsdzjor j d jtsecteOWdujfl sOLORMEd] ¢
dMmfdzj Hiso | G jtsctcOWdyd M
ltod d3j dgj dgnstecd3r fwzjez ¢ COHJ B yj MS
CteOW duj MSd tojLizdz 50O ftej HMIs Oo dz
9 GJjtetO dmMmdzj HsO ( tojLEzdz sOIs
dmimdzy HisO O
t OLHjdz 2. sOtlstseOWdY d ¢ jBCLLOW
ltedd3j dgj df v j 3OIsdyj MS| 1 tod j dizF Of OO
CjBCteOW d1 Ldzj BjdelsT | g jseteOW duj MS
COtlstsMn| HBY tsdzdzed Is j Wodzg ded?2 d ¢

T OEOSCI ] ted

YR LR
dzts d3j dz$ dzO

ud BOISd U f
CjBcEEOWdy

Y 6dj &3 &6 O0L
CiBCEEOWdyuj

f zOdzd tets o Odz
f ot

o Otd Odzls  dzO dzdctotsias @@ €OW 1 5 7df QLij fip @f3 j tlst
o-C dsth dizjj ¢ I§ @Rz s C 2ZOtH ) O

dzts d3j dz$ dzO I dzts d3j dz$ dzOls t

[t OdedL O YIsjdedj Isjdd [ jIssHT H dAGdsE

GjtsctOW dnu ¢ Otcls L sdzH d to s 9 O dz(

H Odzdz" ~
lted f dzOdzdtetso Odzedd Mmtso d3j fls diist® B3HfteddjpCtaldsjr  dizjy(Blsnj =

ftesHEZ®OI: fMmdzjHkzshdj KRsdjds' :

ftcOoddzt dets tcOMytcjHjdzdls! otcj &Y L HOdd2 Hdzwv !
ftetsHEZBOI! fMtHjtyOddj d i Y dR LOHOd]W, ¢
OBkzOdz! desizgz EZtesodzr tOLodlsdw tBERYO® hdn Mw;
gMisd L 5o Ols! t©OL dessBLOL A j RjlsSsHT o' f tsdzdz
HO9 Ols Yy Sk dJdemlstezS yds COYHEBS2 ctekzifj/
Wstedsj &0 HsMCj] ddd S Otlstsys on:;

89



9 HddtsdHh Jd
HdWisj dzt dzgsfis(d:
oL d3sy dets MY sdz' L s Odzd §

sty J o tcj d3w

Cokff s OW,

G sBRBSH®BES ftoj HiSMISOo dzv Is !

fsHEsBo dls!
Eyoh o fmw;
dzj 5B - SH J BB

c®OtsisT

fydzts y dzr 2
d34 dZJ h &
ftetsH zd3"

tcOL dzd ydzr j§ )

9" HJj dzd Is!
B3OIs §j tod Odz, O IsO¢
f SHESIstso dzj dzdats M ls ¢
9 Ols!

) ed Bj te § zOdzd tetso Odzd ™

%O bkttt j

Btsdz M j

f OtedzOW ,
HisMmls Ols 5y dzts
dHT

Nj S d&Omhk
Hilkj2 ¢

f Otdzs? ©OB IS

1 6] HaBj IS

[ Mis] Mise 5L dzO dzq J

s dzO M fn

5

t OLHJ &z

51 1 Mj dzj dzdzOw .

1 4 d3dzv .

Y Jdzse § €

U)BO LSO

ltesdMma Sy HJ dad 4

f zOdzj Is

) J dgdzv

Ajdzw BBlYJ

5221itsB] W Mdg" Is !

ftesdmMrtsy H] ded d

KJdz L OHOdWZ

o' Hj & Is! MmEkls!
OkOd&dL qiekw dzOk ydz

tc OL dzd ydz' n

¢ d
2 kjSmls

stedlsjtedd
sYy4 dzd @ Odzed v

Zyoh djmw or vHjdzvis

mMizls: cdf sisg

t izt

[0 6dOk ©

1. ofofmmo d [. 5.
BEBOcO ¢4

cdyfslsjLOR

z 3 H O,
ZzO COYHIEE®

fesdma o

f Oz BB EZY

1 dzOdz HjWIsy§

[ dWisj dz2 daetsfyls
sBlzyos h da mw

ltej Br jwisj dz¢ detsfls:
vydlsj dz ftojH
5 d&d|L OH Oded § :
RLEYdIsy cdf s
R. sOdzlsO, 1. [ O
J. 5. zd8B8dHO
ftesdmn 5y HJ dzq
1 i Otc O/ o tf st
R. sOdzs O
2 f Otc O/ &tdHlf tfst
1. 0o OmMMmO
3 f Otc O/ &tdlf tfs1
[. 9. z®83dHIO (
sOB d&zd y Iz 9" H
cdyf slsjLr
1 sfpdzy MY dsjte
cdyfslsiLlz EZyd
f Otc Od3, (
dzj sB - BH J Bts
IsOB dzd Yy Ez.
1 sfdzj f sdzdzetsc

S O) HOW /IKO)
f sz o, Is tc
BOIsj tcd Odz ts
Clstster j 9" H
d dzd d dzlz ®
ftosdMmMn sy H ] dz
dL zyojls Jj
sOB dzd y Iz

glzls!
G dffls j L

L YJ dz

90

s8GMOE N f

ddzHdeodH k2
qdzHdo dHEZOdz dz" = 3O
o] d3j
tcOL HOIBYydzets @ s

otej A3 dzd Istsdslz

BEzOH N j
Hdzd s j dz' d
O dz¢ wswdsly dgz desBY Hij O'dstfils des ls s B

dzC



s OB dzd yr B n tsdzj
fMtcOo dgd Is - o f
ftetsdMmntsy HJ dzd
9" HJ dzd Is ¢ dn

teOL dzd ydw .

9 di3d|vydlsj dz dzOB |6 dC j ter fJt
OB tslsts? f Otc |tsls f Oter 9
ftetsyd M fitftejHimlsOo dzw ¥
My dCJjtetso . BOIjted Odz, o

3 a3d dzlz Is
LOf sdzdgv ¥ Is Is
3 I sftesm’ : COC|{ddOdzdL qtclzt Is

B dzz|tcOLd2fy cdftslsjor atsHT .
9" HJj dzd dzd ?
s O¢ 9 mudl
oL dzd € dzOr Isits) di
cdfslsjL O?

rdwwitejdyd! ejHasydls! EByoh ddmw M dedL € d 4
v kyjdses d cdisjLi

Eyoh ddsmw fm o fijtf S ds 3D 1ts s 0 dizidls O
9" HE®OjIsj, fwOoHGYsHEBE dd
R dzls j todzj Is Mo toj d3j dzdz" j cdyf slsj
MteOo dzdIlsy M dL zyd dedg" &3d cdftsls

{uddzedo Odzed j|vYOh g j mw, ftes2uw 5 ftoj Hdzs)
otsftetsmr o dzed®B dazSted ¥ of fi3d ff tisHsts @
1 4 d3dhdfpe//learningapps.org/119268

stedisd tedd [d MftedCIstster

Lyoh dj mw ITHjdvsls Mizls! ¢di
o1 Hj dzv s ITHjdv sl Mkls! ¢&di{
COL &z ydz' 7 [Ir hj d&2v 5 Is fils
fosdMAtYHJ([. 5. zBJHIO

lted &3d yOded j|ssdzdud mMses edfslsjrL dBsyjl B |
Ctsdzd yj Mlsoa © f Ot/ ctolztf {f o ¢ d&zOMm

Clsls MftsmMtse BGtecOdzdL Oydd ¢ Otcdzes?2 tcOBBIST ts IS
dL zygd dedw  difg i dz jlsH] te edgdsldnjls Bsy s BT Is! ftseor hjdzO
Rsu, das By jls Br s tshMiEh jMlsodzj dz2O d M § sdsh 4 8
Hitso sdz' dgr fndzts ) dzr Hdzv dL kyj dedw, o SL i3Sy dzts S
sBtcOBBISSC ] dJdaW sted3Oydd( mMdztse Ote ) .

g4 boySdoebjyfzgdfr ¢C0O0¢ OCldodtsets ftosyj Mo, fi
Eyd &zd S Ods tcOBSIsOIs! o s MisJ , L OHOo9 Ols d tlsejy
e d3j Misdetsj g jddj. 1 fsyjmmj Mtse dj Misdas?2 tC
Zyd B dz" 2 ftesy M MmMisBlzaswidz . BIsdzjyj z€dB Etets§

91


http://learningapps.org/119268

C(dzstesdzdtclz j B3se s o EMmMdzsedwrn dBOdsyd mdzj dzdztsmls d
COYH"™2 HEtsdzyjdz HOIY ddzHdoa dHEZOdz dzr 2 tslseajls, MmIsC
tcOMMdzOB dzj dzdzr 5 f tetsyJd MM d3, GHJ COYHH Q@Y Oz usidelzd €
oL d3tsy detsils § 2 sB kzygd dzd v . vO¢dd3 BBEKOL 543, i tcts
Hedgddzdtelze h j 2 HiWIs] dz20Ws@fisds? . Zyd ded ud MmS d

[ dsj cOlsktcO:
1. ¢deOdzdL destcdzOlIsdodets ftcOoatsats?2 BOL' d Mt j dedetsMilsj 2 fstoc
-dMisOdzO: dedh R .JdpidzlsT dzfij@ed GO, 2019.
2. vdfisery fttOoddzO HjWIsjd dzsfisd Bt OdedL Oyd?2 Mmtej Hdzj 65
sBhjets MiejHddd ets) . 1twdSOL [ dqddmisteO ftetsmojh jddw t JjMmfksd
3. dtcQo dzd Isj dz' das 87 Odp@diAd L ts dstf @ € Is dz' ~ heCsdz MlstcOde [ Cut
Odz0dzdIsd yj ME tse s tslsypjfdsdD dz@:J S pdf deHdQiudddd . R T 2 & dfis.r dzf Ote d dzO, 2
4. vdftseOw bkyjBdOvw fHtescteOBBO {5 8y jSedodddiits ol tdzjtoisdgjdis'lz  tscfiy
Mtej Hdzj 6 5 dzds'B tc @ usts o8 dzts 0 dzj dzdzts dglf DS H § tdHJOIAfIstc © B tcOL 59 Odz

tdmMfzedzdCdz 56GLREMBEOISWBKGY 2017 G6tSHO -~ 545
5. 1. 8. drd3j stse O, 1. 6. RMOj 90O 1 jHOGBYE &EOIS™H dzv D GGGy d
dzdoe j efdIsij2l9'0, 2006 .

6. Sharan, Y., & Sharan, S. (1994). Group investigation in the cooperative classroom. In S. Sharan (Ed.),
Handbook of cooperative learning methods (pp-124). London: Greenwood Press. Liang, T. (2002).
Implementing Cooperative Learning in EFL Teaching: Process and Effects (Doctoral dissertation, National
Taiwan Normal University).

urs 628. 3: 626. 812

dv o R vt d13 1oLt crvevRrRe trs JrfAadtdresds |

gl RV ILryresrm s{fd[rsefl & Rual [[?V7[1 o1 R[]
fdrefrR tef?2enad

I ztewC . ¢.
(1 JdzetstesHME 2 cetsfMikzH OteMmise j dzdzr 2 dzOyd sdzOdz dzm 2

1l JdzetstetsH MC OW tsB dzOfls ¢ X d RBdzetleds j dag i ' B8 &
fiesdLotHMIsSo 2 Mo d defdd® toH dzP iy j udo Oj s 24 %
Moddzseo sHMIsa O MstcOdzr . 10 fsMmdzjHdedy 10 dzjls ff ot

G . MoMlsOaddzs 880 Isr M. Stsdzdz 3w M O.  dzv  fMmteOo C
(s ztemE @®fmlas ) HOjIs ftsHkzSydd o 1,3 tOL O d3j dz
MemMsOodzw jIs fstWHECO 4,5 HBkdz ccdss, (st j tol
(tedfm. 1) . %4 jCctdd dsstdf d Staip dzOMmisd ftodasHdlsmw 8 fo
s O0CdJ BOMh IsOB T d d dedstezy dascOqe v §f hed L o sH Mis
mMddz dzr 2 Hted Mmddze dz2O0 Ctwky 08 h ks MmMicjHIEz, dzg mw
fsyoe d o sH dz" - tcj Mztemtso . ] dzO 9o dzlz st Omdzts
otslsdatso sHYJ MSdyJ MstsCd. Clsts ty4d dz Ists ¢ mdydz
dsdzsedd BEZlsddzdL Oydd tdd Bseckzls dzOdzj Misd My te
y
B

11

d
4
B
&,
fmts

Cls Od3. [ Odz' § tej €d, ftcj HiNlsOoa dzw s h ( j 90% fto
s dzjBtsdz: hz6 o tsH detsfyls! d ddL Sk M shmtse dats
s EwiLodd3d dfddzs ¢ fHotdsmldeAe@Ftdidzts?2 B dZOMiIsd L OcG oW |

92


https://online.zakon.kz/Document/?doc_id=33058872

* CBWHOKOMIMIIEKCHI

120 km

t dMizdis OMY o HJ dzf ded § M idtelzls' Bty €34 Yzj SHzs M Ilsj dz
BOMMj2dzse t6jC J4 jkeBsHME 2 B &ZOMIS

[ B j g sBtcOL 5o Odad W stec Odzd yd MS d ~ SlshnSHES9
sB dzOMIsd MtsMmisOo dzise | p Bty ges1 0 v Rzdes dzsec v EIsd dzd L
MsCtso ftojHEZMBOtcdoa OjIs drn ~RtOdzjdzdj o tlsCterls
fsmdzjHikzs hddz CBfsMisdtotse Odzed j d3. ] 1l j dze tstotsH M ¢Ct
BddsedL Oydd L J dBdzjHjddY, { kg dlidBasidasdcoad y
EHtsBtj dzgd?2 dzO Mj dzz ME AL W2Mlse jdede” |  sczv, ts ) dz
SlsatsHr ModdssosHMlsa ® M BdzdL dzj Yy O dr SCtif dzj CMtse

t Offydzj dzgj dzdz" 2 tjdz' j ¥ t6jCOYsddd ofrofsiftej2H djtals LG
felsjdydodz twtOmMfOrndeo®nEo & jl&zecoH @)Btct siHte Odzmt st
fsys™ M OCsandBICOSOBRBd d MO OB tstcc Odzd Y |
so tcOg ez ydzzs Mjls! . 1 td htsj] Cdzdyj mMlsets tstcc Odzd
) Emdzse dw R ddzlsy tiztgd d tztizzr » i tiztenjishpfipts o0  §  fiptf § Bzj
mMd3r 9 OF, mMfsmMseMlsolzs s HJWWEZLdsHREz L Octtw L dzj dzd ©
stecOdzd ¢ d o toj ydats 2 9 SH oL tcOMlsOs s qtsdayj dals
OBBtsdzd 2 detsets d dedlstedlsdesets, d3j dgw e Isfqpw € tsdzyj dzls tc O
m dZzO A dBQA o dats G s 9 dzj Htcj dad W BdtsdzsedL Oydd L j d3dz
o j dzd yj dzd 4 fMisH j to) Odzq O % dzf Is tcEOWsfisfig | 2 d2@ R 2 & € fn
Cdzyj dzgstcOydj?2 Moddzsoisu Mg NEYE ccls @Bf ezt Dfso s stets
gtsfdzr [ 2] . w6 otej i3] daj ds,J o3 tsfgddgi M fidd f d3cziH @swpfed) dt
Ctdpyj delstcOydw OL tslsdgr = d WsiWOlsdgr = Mtsj Hddzj dzad 2
o fMmj dhy dzOB dz8 HOj Isfw dn tcsfls [ 3]. ) Y J dzts d3
cdHtesrndBdyuj MSddz fsCOLOIjdzvd sy dets slsdzj Misd
wodzw jlsiqw dr Wodatsor d3 MsMmistswdzd j d3, tSHBRZOSC MilsOB(
slsmMizlmMsokzjls, yYlsts ModHjlsjdzt Mseakjls t MmtsB dz¥ HJ dzd

]l T MsCO Ctdyj dstcOydwy f§t5 Isjtotcdlsstedd Mo ddetse
odzj M ded | B3 Btc ¢ OdgRy jorR("~j ISz HaBjB telg Balz! C 5 dzgO W sdatso ¢
ftod Mmlsjyjddd wBMlstswIsj dz' Milse, By jls MisOls: i t
w g dzj dzd 2 . v 0O¢, dzj ssd3 2018 ¢@. 9 skttmMC 2 B dzC
BOMMse OW 6 dB j dz tcr B T d H tc Rchiffiifdzj ¢ dste OEA] ¢ s dalsts od3

93



fteduyddz { ssets MmMsB' Isdw [ 5] sBl Whdgw jIs ftesdL B
mModdstso sHyj MSdrms MtsCtse o twjLbkzd SOIsy HWW L dat
PHtsBtejdzd?2 M tsdzj?2 otSHBMBBKGO 9 Mdzij HMmlsady o7 O

]l HOdzdetsdz d Mmfmdzj Hise Oded d lftGJHﬁ]lSOSdZJer f SHR St
1l JdzetstesHMEts? B dZOMIsd SO HdWWEkL sk L Octw L dzj
COOMmMlstes¥ dyud MEsd3dz L Octew L dzgj dzdé tsls Issyj ydz" = (1
slsmists? dzd € s alzj f§ dndsdets ¢ s A3

{ Odzjj ®OB] B' 2 dMitd Lso0Od BOMMj2dser 2
otsHBSIssCtss ¢ LOGwWLdzj ded® Y dotslsdzseotsHyj m&daodd MMl
7]1. (¢et fbklk! LOCds yOjlsmw o OdOddL ] Stsdduj mlse
5B &ZOMIsd, Odidpdzlf st HC Bo 52 MisbkClktwr d IstOdet
SotcOn s yds? Mjlsd otHBMBB®LO 5 §slkjdydod d
fsfisswddzy 2 oBSHEBISES 5o .

[ v  dfidj Hse OdedY dMyfsd Lo Odkd vyditsslkzs
5B dzZOMf3sRIT M tcOL toj M jalzdyj din B¢ edzHbts. [ SH | dzd tetso Odzd
osHEMBBKESe J BYjdlk i fsEVHSsSes?2 MmMtekzClskzter
dimf sdz! L 2w dzOBtste Jdzistckzdzj delstse Hydr ol ogy d&sHLE
Mo ddzsS s dzj SMse B’ dzd Cdzo jiafsdRcwOdgsCdd cOfy
Col WWdyd, delstsds, Clbtsterj B'd&d (Myfsd Lo Od

Mss¢ O.

[Yyidz2€ 0 HdW¥W W kL desectsy @@tz d2f® ttdMmMC O s o &
EHsBtoj dzd?2 dzgO@ ftsdzw WwWodzw jIlsfw Mmdzby des?2 L OHOYY 2,
sWdydOdz dzzé 9 j HisdMIse j dadalzts O WdgWAste dsOdgd ) J disf Wi dizOHd
TsLw2fso O d CtdCtejlsdy B teOBsYdds ZyoOmlsS Ods.

[BRF jHBsMIsEZY] dzOW MisOlsdmisd yi M¢ Ow ddeW stcdzOydw
stee Odzed ud MS dn EHBto]j ded 2 ftcdoJHJdZO o tcOL toj L .
L®OtczHdz jIs ftedd3j dej dzdj BOMMj 2 dzco sets fSHARBHO. )
tdMSd HAWWELdses LOGtkwL dgj dzdv ©yjdzdo Ocdzd 5 Ml
WOSlduimédn tsBi jdstse odzj j dzgdw BEZutsBtej dzd?2. 1t
tcOMYy On d dsQ jiedg'drs s tc d 2 o sHtsMB SO, tcOMMmudls Odzdzr 2
ftslsj dgydOdzt dgr » ftsye jdedegr = slsjtcr [ 8].

YyJd&3 cbkhj -stOQuatsQpizdty fj s SISHISfr]BtstQO, Isj &3 Bt
s Ofmdzr 7 dzOdetstso , odzj Ssd3r n  otcj d3j dzdzr d3d o SH dz'
fjtecoar n f O E®RRazqtclze s o i BdJ Bisdz NIz yofyls!

RMMdzj Hise OdzedW B OZOMO dzZOdzsMtses dwOdzZr » 9 SHESMB SiE
ZOdzsmise o Mtej Hdzj-63 @Y dzih @plg o g dz§ j d3 § sStew HC O
BOMM, 2 dets o fl  tc Or © dits BidzsBts & tc Odgjdalsj J EwiLoddsr ¢

LOGtewL dv"shdrn ojhjMmlse o drn tkmMdzo. 1l ktsdklkz kf
otsHSlssC s Bl oL dtsdedesets MissC O M f Oh dad di3tsy dats
fts lsdatsh j dzd ¢ wBhj2 (dishoOoHd ONEOYddaO,] dhn
LtotsL disdadz” 7 tslsjter . [ dzv 1 stsegts dzORd Htoj Hdztsy § dats

I =Led§W, G H (1)

I, TBOzdz EMists?2 ydeotsfmisd BOMMI2dz0 ¢ HIWWEL datsc
HtsBtey dzd W 3] ;

Lesshlf totsls W ) j dzdzts fRHSO dztisg det©2) détsj Isd B O 2 dzO, € d3;

Sif dztsh Of Oh dzgd dz@ fsHBMBBEG], C B3

Wiftej Hdzj oL o N jdedetsy L dzOyjdedd ¢ tslsj dzyd odz dz" =
ZO HOdzdzsdz o sHtsMBESIG], IS/ O 9 CEBH.

94



[YyjdzC 0 { Clstej &30dz! dzgsets Istsyj ydetse s L OG oW L dzj o

r dzv wsyjdSd tdmMSO LOctwWLdj dzdWw toj € d ofH
L Odztictdse 5 B e 5MO Ndotslsdzseo sHyj Mm<dn MistsC tso n
tcOMY sdztsy J dzd 4 Mo ddzseo sHyYd MC dn Csli3f dzj € Mtso tsls dz
ftesMmistc OdzMmis o j dzdzts 2 BsHjdzd OCCEBEdYYydd (s,
fsmMisswdzdzgr = otsHBIsCtse (tedfy. 2) .

)| distsed fff sdinig@ddzmlso j dzdzlz® dBtsH § dz’ CslststcOW
COCsy§ zOf tc @9 dzj dzd § l ftej HJ dzj dzdzats 2 ssy¢d a3
Mo ddesC s dzj $MO d © COCB2 otHA 2 Bl jCIs Bdz o

Is f2sd ftesatyHjddy Mttt dr L dzOYis] dz dzC
BOdtsydzts?2 fjls! & . v O0¢, JdfMmdzd ¢ wkmMdzk § shlstsWw dzdst
fJjtcocts fsteWHCO ( &zO0f tod d3d ts, dmlstsydzed ¢ B totsfr
ftedd3r COshjets € 23 MEcdO), Ists Hdv SO B2 t
Mz yoj SCtdyjodgsits Gydsg’ j Slsso o MErdr ©OL o9 jlIse dzj ¢

e
7**

£

A

L] CBUHOKOMMJIEKChbI

NMHUK CTOKa OT CBUHOKOMMNEKCOB

t dMezdeg BSHZY dz2 OCCEBEzdZY ydd MO s SlsMmists?2 dzd ¢

lteddzydtf t©OMyUdiloO ttdmMEO HEY btsyj ydtes L OC

1L dzj 3] delstse 1 totsL dtsdadets? M j s@ M datS dstisds tofijIg s YD ) Ols  dzO
1¢=Dsd/Rse® 100, GHJ (2)

l¢iBOzdz EMss2 ydeatsmilsd BOMMi2dz0 ¢ 1 CMistecj dzO dz
mModdseosHyj Medr Sod3f dzj S Mtso ;

Desh Hdzd dz0 @R GBs?2 Mikd, (s (St fttsn
slsists?2 dzd € 59 ;

Deel Mz d3d30 tc dzOW o te O QDS Y dats 2 b j Mtz defgs sd, (5
fesdmMratsHdls MIss¢ M sfOMmde = B j SIstse .

tdLizdz sOIsT sy ¢ d Ekmks2ydetmilsd BOMMj 2 dztso
LOGWY L dzgj dedt Bl ModdeseasHyiMedr Mbsitse it HMISO

95



Blo-05 [ ]16-20 B4-10 [ 31-40
o6-10_]21-25 [ 11-20 M 6onee 40
[11.1-15[ | 6Gonee 2.5 [ 121-30[ ] 6acceliHbl bes cBuHoKOMRREKCoB

30 60 K
* CBUHOKOMNIEKChbI T T I |

t dmkzdis ©dBEz Wdndstsfgls d B OMMJ 2 dzetse 1 j e BtesHME S22 &
LOGteW L dzgj dzd®¥ BtecOdedyj MSdd&zd kHtsBtcj dA)W dfd o0 toj L
tcjLbkdz SOIs] LOdfsosets MBtetsMO Y dotslsdztso sHYJ ME

vOBd&JYO 1. J1O0dkd bkfks2ydsksBsysSes OnHiE? dtg da
| j ke SEEBHME 82 B ZOMis g

1 & 0l { OMf @B @I W, s/ 4 o J dzty g d
1 OL 9 Odz ¢ & % ¢ 5 H 1 H roh s 1ls
dzj
[0S 5 1923 41.9 37 2.99 0 PR
sdnow wf 1569 54.1 46 1.04 18 41.8
| 5 ¢ &z 1485 503 2.0 1.02 21 24.2
dzj
02 HOE 1440 62.3 41 0.41 0 P
| Ok 2 1345 49.6 37 219 15 28.6
Lidjcesd] 1108 61.7 24 1.88 19 30.4
Y J t6dzOW
b ls O 1103 59.9 45 0.39 1 49.4
#dojwmiqd 59 435 37 276 13 30.9
[ 5dad Y
Vg teHj 996 53.0 41 2.02 1 24.0
1 | d&z0 958 635 2.0 1.87 15 221

1 OdBtstzisfiojtey j dz L OGteW L dzj dzd & Mo ddetso tsH Y M
CfsotsEts MBesMO BOMMj2dr stwesyd, [ daj ys 2
Lzdz sOIsT dBsH] zdteso Odzedw fsCOL T 908 1Is, ylsts dzj
HeMB B Yt HjdY]pdiB] ) uagdsBdmniBdL OF BY tcdad3]
f dzsh OHd B OMMJ 2 dg vdhts? wtsmde d 1ttt dz
qujMmlsets ModdsSsdkifdjSMss (18 d 21 MmMslke jlsf
sk Mtsydz" » oH k2 uvdrt?2 MmMtsipk) shtybd g 2 ls
52 wtfMmdy tlists2ddCd dsCOkzJLsoa0d o o jtnts
sOlsydesd3 ZHOdzj dedd  tsMistswdzder » o tSHEBSIsC S .
s' ¥ BEHJjI fijttinoOyid 9 MErsHsEZOREZOYdE OMM,
Cd f sShkmMsts2ddCtse ftes2Hkls CsteskCdj LOMMistw
d f] Bsdz " j2 ojtswisdshls: s .

96

FxcIcnao—~ -
PO FFFO

Q-
PEIINE G



1 tod slsmizlsmise dd ) BOMMJ 2 dzO A e d dets € ts A3t dzJ ¢
HgWWEZL desets L Octew L dzgj dad W tod ¢ Moddetse sH yfj MS d dzd
stec Odzed yd MS dn HtsB 6] dzd 2 . v ydo smis ¢ IsO¢
tcOMYf On OdzdztsIs! & | LtesL d sdzder o3 ts s Gl y@ARRd3  fifll Is «
1 OdBtsdzr h j2 kM 2ydoetsmis: 8 & HOdzdesdzz o9 dHEZ L OGt
[ sdzy O, dOgdeQfddngd J BstcmCdzr, ojterndedj fHtdlstsS&d [ME
otsmMists¢ ] B dZOMIsJ.

sO0Cddz tsBtOL 503, Hdzw toj ydgr = BOMMj2detse 1 j dze
syj SO0 tdmMtO {§Mmiskzy dzj dzdw ) teJ ydzlz ¥ md Is! fr
Gt sdzsedyuj MSdr EMEEsdLr J =dPisyddst o IR) Isffls to
cOMMudlsOdz BOdzdz EMlss2 ydetsmisd BOMMJ2dese ™ 7 MmdMmls
HAWWEL dzsd3 L OcteW L dzi dzedd ttec Oded yd M ddsd EHBB ] dad
fOhdzd, O IOCYj] © MAzEyoO] L O&ifihkist st ik EHMHO . sis M

RIMMdzi Hso Odzdj o' fsdzdzej dzs fted W ddzOdemMsets?2 YsSHHjty ) [ d
t simMd2MeB?2 AjHjttOYdd o tORE Or -208FUL.Otcfise j dedetsets L OH Odzd

[ s 6OIsktcO

1. Lisetskii F. Rivers in the focus of natwahthropogenic situmins at catchments // Geosciences
(Switzerland), 2021 V. 11(2).7 P. 1-6.

2. sdMmj dzj o 1. 1. s steded dzts o o. 1 . ldBLCtsdzsedyd MEdJ omy 4
Mo ddzsoasHMise © dz2O0 Isjtetcdlsstedd 1 j dzetstesH ME SiX . sBARAMIsd [/ /
g . -198

.sktejfddz© 1. ., sdmjdzie 1 .1., ststedzddztse ¢. | . I d dzOdsd ¢
dZO Ikjtetedlststedd 1 JdzetstesHMEts?2 d | stetsdz] y ME Bk .s584dBQMiIsj 21 ./
Ta. -118.8

4. sdmidzj o 1. 1., ssictdftiasde® ¢l 4 ¢. , JdZ2OBJEC O cdHtesrddiBd yd ME d -
fMowrd M odifmjddjd ~dBduimMiédrn EHBBE] dd2 d&O Mjd Mtn
GdzsB Odzt dzOw lidzj Bc % 7 )-210.2 0.

5. skds0ded, [ .1 ., | bdismtse Il .dadas misdH €®OB@dBEtEsH Iy MEfstsas L Oc
fsH odzdvddj-BdHEeszFEedagEMS dr ftesyj Mfmftse dzO oitbH sH@BGL] /
T 4w, 47R.1

6.1 tewC . ¢. 1OMMi2desor 2 YBHAaBBH ¢ Gyjdt] EwLoddtsmisd o

issCOid [/ / stedHYOIs! himistsy f dzj dzOtedets BiokLtsoaME ]
LtesL dtsdedzr n, tkmdzser 7 d EkEMlsiljbe '=X svietyj iiPRol (GG .) : R Y Jsotf
MssBh jREzd Yy o MC a2 068.2.

7. Kiselev V.V., Pavlyuk Ya.V., Kortov A.G., Buryak Zh.A. geoinformation methods for development of
intensive animal husbandry in catchment basins of small rivers in the Belgorod Region // Indian Journal of
Ecology, 20211 V. 48(3).1 P. 759764.

8. 1ktw e . ¢., 10tsyd'w L dsdgddHocH iz dasfifls'¢. f QhesIsdzr = L
sB dzOMIsd // t JcdBdOdd dzr4j7 (cli)eipoumls jldgrl, 202 3.

9. | sdzsmtse 1 .1 -0CCidBedsHddetsdzr § §Jtotsyd MM 9 fWjydzr = BOMMJ :
1r0d4, 2006 .

(Af 1t dpubelArue3
(1 3m sHgpumsww] ¢

JIss9 O Uv. 5.

1odzn A Qad@Bedi, o disils
€. ¢ d&kolsr

7]
S o
RG]
=g
o
S



t OLoadisddyj Csmd3sdz@o Isd € dimf sdz’ L s9 Oded j Cts
Bj IssHise dMhjzggedzets® Odatw j ton detsmisd  sL o9 sdzd dzd teOfh «
Eiistcts? fadetmajts dizlef s dzls j tcf to j sdtetso Olst  dd3j ¥ " dj H Odzadze
o Oy jdzdd o dBsteWtsdsedd 1Jjikd,  ftsdmotsyHj d
tojdzt JWO. Clts MY stseshpls ents o€ Aecdrs yoj " v s higlgcfebiate di- Iz to

s HBMlto jtodzr A3 S tsMi3sce j degde” d3 MlstckzC IskztcOd3 dzO
Btsdzj j 40 Bjlsjstcdlsds n C refPligdzjorsts 0 O dedo'n Is tois B 10A4F
toj dz jWistsBteOL 28 h d 7 ftesyj Mo CoMmBsej dedzr =7 M
Aj dzZstcOdO LdsdfnisOdzj d2O0 Isjtwctcdlststcdd CtcOlsjtcO® zEZdzOS

(hJ1976 6. J1.d. 1j2dzd¢ sSfkBdzdS s Odz MisOls: ¥ |
Yls ts ZzdzOC Bsy jIs B' Is! BilsiBtedlsdzr d@3 S tcOlsj totsd
fSHIse jtey Hj dets B G o Oczsbas 2O s dez) H & € s gz jzSuly e t5d3
([ OMO2IsdMm 1. ., djdzdeoOdsoamCcOw v.l., 103dBO ¢
Zlstsydzj dats CijBitsecdyj Ms sy Mstots j dad J MistczC Iskz1
B dzj eOzsedyj MS dgJ ftodL dzOC d Bjlsjtstcdlsdetse s ZH

[BOL 59 Odzad j ¢ s d3ts cfif Itz CRls 2 & ts dig Qi frpdzsFls tod @ O j Is M
ZHOtodztic" 9 dzgts?2 Isj S Istsdzgd S d, t©OLtcOBBISOdzdzs?2 1. &. ] J
Ylsis. o . 1R dfifdzts o j € sd3ff dzj € Mmdzts ¢ s oL j Ao fjddisfigdzd[¢ s ) d
tcOL dzd ydetse s  teiPmtcH O dpdflzd v, BtsH j dzj 2ts, 3ty st s cuqj WS
GJd 5n d B3d Usdd i§ Ustisaizsf,fg lp & fsdetbd L z yJ ded W CmBsed dede” = €
dej  sfMtcj Hilse jdades © Y tsdzjor n kfmMdzcedwri MtiisOs dd
f dzOdzj Is

stsdz' yj o Ow CtsMmMdiits @ j dzdzOW Bsto W ts s O Olsi tiztc ©
sls Y jdzj L desHistetsy des?2 MlsOdeydd [ tsddalst 9 BjyHEWL]
s dzO UmJHmBOamWJB HAY © 1€ s jted@da iy pzts Q ts dz' oV to,fj lsiaw 2 dsldb» to |
fMdzj Hize M dJ Bt sdzsedyj MSdJ 1 dzj d3j dzals T Colstster
Miismded BYPEB2 CB@EZ d Hds CttOlsjtcO. stsdz' yj ots
Csetste! j] M o Mslsts?2 dzOH Hdesdy C O®OGH UERE, 8 0 3.
lsjm24d2§d3 o loydsts jscdef jdets e s 9 OdzO Ofd dzdzj Is te d y dats j
st -70% (300 dzgj " dzcf 5] s dzs G § jeOls j 6O ftoj HMisOo dzvw s Is
2 MCdzsdz fsmisstf jdedets f jtojrtsHdI o tsCtolzy O
J tdzj a3j dzlst CtOIsjtc® YjlsCts o OOy jdar o toj
C st jysCtsdz dzf 2 9 Odz, CtcOIlsj O HzjdB@LO B
MPwdsO. 10 o jtondesisd o9 OdzO o Mmlstej YyoOr Isfyw
jdzdj 5 Bl stedlsO: O dztizts GfjddddzOevfn Cofte r Aslz Is gy dzoizk

[fdese ' dis d@flssdzd uj S d B CzOtkh j dedw s S 160l to
COL &Zsds'  Ccds joz M Susjsdsjodzdesds toj dz' j W yjbSts
tdMdS O cdHiescEOY duj MSs2 Mjlsd.

Istr &8 BV sdsedyujmMSdd { dj i3j delssds Cshdsce j d
slsdgj yOdsm' o'hj, Hds CwOlkjcO. [ds fjHmsOs
fdzOB 5 dzOC dzts dag tebip 5 C dZOMEzEsy j dzdzgz ® Y lso j tols d ydz d3q
Bsh desfls! ¥ Hs 5 o vilbejildud j Gldsyjddy .
fojHmsOodvwsls Mees?2 SMOHC] §Od L jtO zZEdOC.

s s dzj sdud MEdd d BsteW s sted ud M& dd
CsMBse j dedzcds tEidpd@tsdsezd uj MSsj Mistesj ddj SOl
CitcteOVWdyud MEsj f disdpd Uadde’ dissffifds)' H j fltf@aigts o 52 d o
MlstekC ke fosyjmMmse {CLcBsEl 6] dgjL O.

98



] Comdtcjdd 7 Ysttkon tjd j¥O0 CkOljtess Mmdzj
f totsfis tc Odzfifls tc j dgdeldzdzlz ¥ s todziC dg jzdejj digfj Wzdzts 2 W OC Istste €
o dzd W dzd 4 2O frMmdzj Hise Olsj dz' detsfyls z mdztsy dzj dzd w

d dzls § dzfnd o dzts iy ls - f to s Wabdzy dgff dzjudiffftirts o) gz Mtsissy dets  § 6 H-
fldzj Hize h z¥ ot dsj dedglz®  BSH jLdm o Odede's y judifif o] % @ to jGt
or o jlstede Odzd j VY-MEBaable Oy d tfdedeztsj mr ¥ § dzsmC shlsc
LiesL dW Y Ctdfdj S mdow OCCEkdlzdy ydvw.

J Mtso toj d3j dzdzts 2 MstczClskztsj 1 CL 56§ dagdzr w tc j
fsojwhdshlsd | jdkd sShsss] &jfsess LJodBasds s§ ©
Cofdissejdeder @ Wisted toj dz j WO.

s timdsody d3 { CLtsGjdeder &3 W OCIstste O3, ftoj SBtOL |
fosyjMmse 1 CLchBseY e jdjiL0, shdshYishy Olsdksh

LMilsOdzts 9 dzj dats, Ylsts o j-dztf Yo fz®r "mists§) OH Cdiwdp telag teiats, <
Clstster J sBtOL kI Ctsdz yjots? yts¢ sz dzf 2 o0dz ¢
C1 WWdydj dzgs© MlstsC O, O Hd&w tr adzr 7 f§stetsH L dzOy
ftcjH] &ZOR slIs 0,04 Hts 0, 30

LS OL Odgdzlzy or hj otej d3j dedzlz® ssH j dz¢ HetOtisy jeiPMts o
tcOMmMdiislstcdds Hdzv fMdzj HEsE hdr 1 dzj B3j elstizd y§ &0 tc 20
M dzsdzse d HdZO CtOIsjtO. 1tsyjMmmr 1 LR 56§ d

¢jodsel sdsedyi ht ke

KR S—

Izis. strs J zOQ
[ Mdetseo dz" j 1 dzj d3j dzlsT Oty Qlezj dajztdZiiz’ B d MlsFE dg'dz' dac 2 o
CtcOj 60O, Otfadas dryd O diatsdzOW  tc Qo dzd dzO H dzO € to

I Efmksedws OdHdsdes SdkdiOko Isjtedlssedd
o) d&3d Misdes t©OL o doe O smw sy jiHdOCsd Lo ulf B§ BF
Ol jtodes? ME@BY G Is (fgsyj M, GBLEMdss dj dedz j
ksCtso. RrRddsjdzidodets ©OL ekl dztOC Y | (€6 HiEOY
Bdej § OHT , sMrfd. [ded §tojsBZOHOs I o GtojHj ZOR
Zsdz0 SOl |0, ©BicOLazd jz UWsedss e vd OSKa. &k dv Is

99



[ d Wisj dz2 dztsfls! otsHdz = Ykttt ldtshmdlshmw ¢
ftcl] sSBtcOL 8o Odzdw CtcOlsj tc ©.W dz¢ ts W drdlfg dJaifddsjlsdsit, d  frissifdOm W
dL thdtse dsdts fEPe ' (¢ ) J GdfstedslusMern) daiz] ko s s
stesdgj Est,Ists h qietsC s -tdeOe Audds'r j  VH ts dzd dz o toj d3j dzdz’
tcOfMmydzj dgw s h dj MCdzsdzr CHAGEYBER o0 dqlls tdzodedIssH |
Me dzsdzOr CtcOIsjtcO® dzOB dz¢ H O Isfpw  dgdes e syd mdzj dzdzr | s

v fsHdetsy v MC dztsdzts o CtcOIsjtc® twOLodlIsr ftotsy,
Ctsdelzfmr 9" dzsmO, sBoO® Odz' , sfr § d. I mMdzso dzs?2 OCC Iz
Odzdzt o d-Ptlztsdzlso d Odz dzOwv tc ©9 dzd dzO, ftcj HMIsOo dzw s h OW
cOMmydzj dzj dzO tcj ydats?2 mMdMmilsj d3ts2 . t efdzs g €d fted
fited Ml COEO®IRe et ydetsets §fsHdy!' W Ctd yj oatsc
&zjoran ftodlstsC tso, dimstsC ORd fteOor 7 dBtsetsydmdzj
fsHdtsY ! W M dtdO ¢ toodsildael. j [(fit€dd olzCh s*HG s d L CteC
Ctsdz? yjotsets 9a0dzO tsBteOLEjls Odalsj yjHjdelsdzz® H tsdzd o

ssmd3ts e j dzdz" | Cdzr yjor J MskzCIskzter ftcj HMMIsO9
sB) JCIsOB L d&z0o Olsj dz' dzse s IsktedL 30O, Celsster § |
s OL Or fi3ls ©Odzj

l wijLbEd SOIsj dmmdzj Hseo OdzdVY EMIsOdztse dzj dzts, Ylst
9 Cemisse jidagg " ~S BiistczC sktcOR co¢ d o f tod tot
Mstslse jIsmilsalzj Is L OC sdzlz or Msls dats 2 f swmdesmis d .
Bsdzd ststed dze ftosyj Mmses o jsBOL 5o OdzdV S tsMdisaE |
9 dzd W ded v .

J dlsj cQIskztcO

Mmtewded dzdz© [ . 1. [ ikPsedikdeij §tc@QlPEmicd 1987.
J2dazd v HQtEdets & d2OW Isj Clssdzd C O d € tc O &dgRs Gs Y JURDUsf) € Is ts dzd
JMidzsea ®© [ . s., SBEYOrd3dIsso O uv. 5. ssdzt yjor g MistclzC Is Iz &
L dz0o Ols j dz' dztsets Islzte udalks® dzj/ dzd w1 tedfsdzrity figds o  ffls IskztedL &3O s OL
YHEZdOtesH dts?2 Ctsdt j o dzydd MY jp dafis@dzd fyls 90 L P i iz dakro | listintd ds1 d
17-124.

1.
2.
3.1
{6
Iy
1

vrs 911. 3
1LOARJV O ?1¢Cc RUVIIJOARS VL OC wREBU[[ O ©Z0d

| Oted S s ¢. ¢ .
(f10v . 1. 1. [ieWEhd'O), 6. s0LOAENC,

Rdzdztso Oyd sdzdzOVY H jWIsj dz' dzetsfls )
fsdvlsdy c¢ddzdzso Oydde fwOCIisdud M¢d dz
ctsmizH OtcMmise O. [ 4 2Mlsezs h Ow MistcOls j
sBWL Olsj dz dzts jd damlase @y qjsdaflzl = ftetsyj Mt zO tcOL dg
[ Odgdz" | ftetsyd MMmr 9 Cdzs yorls o MmMisBw dzJ Istsdzr €5 M
ftejHM jMlsolkzs h dj dd3 WkdsH O3] dzls Odz! dzr § d fted¢ dzC
1 sdzsy dlsj dzd dets 20 d dedetso Oy d sldzdzthp ts jc®r B @isdp’j 2 o g M
zOkZ¢< d, BdLdz MO d ctsmikzH Omlse O. t OL dzd ydzr § dz
ftotsw o dzv 8 Isfyw LOddzls j toj Mtso Odzdzts i ls ¢ ) ftSHHjtYCJ
ctsfMikzH OtcMmise O. 10 dfr BOL} MBLHOBIsMW dzgj Btsdz' h d
H@ dzj2h jd&3 dBsckls B d&zOHOIs! L dzOydlsj dzt dz" a3 f§ sls§
CodB3f Odzedd Hj2flsokels dzj dLGBdzdiese Odzdets ©ls BKLOL

4z¢0 wWodwjlsfy
SlsH j dzd d3ts

4
d

cdw dzOLOh do
9

100



mMssBh O ) dedd3d, dzOf tew gz o dzdww dz@ dzOf tcOo dzj dzd .
SBEOL 5o Olsj dz da Pdztsfdte S(YjHE s 50 S O dzj sBRBH B 7§
1?2 MAojdkj GoasHdbMmY od djStjcts S sdstsdjtsd
qdzo j Msste®. [Bhd2 fodsydlsjd d 2 {W¥WjCk sl Mt
9" 6O Ojlsmw o odH] dzj e C o Gztlz®® O d ts fipezts 2 tc 5 3 Y
fswodz dzgds oMy detser i d deseor n ddzedzso Oydtsdedz” = o

Il mqw  ddzdztseo Oyd sdzdzOv fmdMilsj 3O, MmEkh jMlselzs h Ow ¢
Y izse j SO [ 2] . wajd3Obduimscd JjJi dBsyds {t
2 dzs 2 MY d ol s 2t ffulEsp O ofdzw ¢ Is IsitalgO 2 jOR, fi) lsadlz sdkj df
bHOkflse ©. 1 Oydats w®lsdjlsdl: , ylsts HOdedg j T
flsokzsls dzj dLddtetss Odzdets Hikze ©ls HikzeO, O
Cldud mS&d JXJHdzjodats n i)ty tecsHORd Wilis o . HOJ ISE
u;fr]fr] cOLtcOBSIsCd dtso' n ftwosHEZCIsse ddzdetse Oyo
dz0O faj BO Istets? dats 2 i d tc Odzd Br zO HBStcOB I
tslzud%)O““J?fr]W My d teOdzd , esmisswh j2  ExJ§ dt
o EHElOf W Oz C 5) eh jlsoats d ®BN jMisots flst] B o
1L €&izifz? stc® vz ¢ wWodw jlsmw BKOL ytsdz Hdzv gdz

S - TS TR
FTOoOSSs+~0 8§~
EPQHFORIFY

[ j dzts o 52 C dzd i3OI o L Issds etsfMmizH Otefmise j sls dzd YO j
GjdzgjteOydw dgtser R dHj2, O OS¢y jfObnhtkzEEa. { lcseg
M dzsh+ d tewHtsd fedhmiishisokzjls ftoj HY tod ded BOIs | dz' f
LONdIsO fteOs MmtsBMise j dzdetsfilsd . g tSL HOdg o fmd z i dz
tcOL o dIsdw Bd&zOG s tod W Is dzts 2 d dedzts © Oy d s dzdats 2 ftej H
M s Mis & saBlezd yj M sz tOLoadlsds ofmMjets EtsMmizHC
deteOjls d MO 3 delsOdzdIsjls dgOMj dzi dedwWw H Odedets?2 Mls't
WERSE Hj dzts, tcOL sted st mw , O st fssftetsBtso Ols:
Slsted yoOlsj dz' dzf d3 tsB t6 OO ddz@ to Hdztal A 3@t B8 . 1 €
By dzs fcdo jMmlsd HIWIs] dz dzsmls! Brohjets ftejLdH]
MudlsOjlsmw tHddd dL EfMfjhde -~ BdLdf M) detse, dzj
BdLdzgif ftetsj CIstso. 1 td hts] L dzOdgPled f s BT DO 6 ¢t
stsdz! S5 fstshtew jls ddedeseo Oydtsdedzz® OCIsdo detsfils! tOL
#z¢ dOYOdZO L Oty HOI! Mw jhj o ftesh dsd o CJ.
ltedd3j todzets j o cBAT HO OHYyOlstsegts ©JC0O dwz¢ dzOYC
ML HOdzad® yYj dzts?2 ddzdeso OQY sezizz 2 Is Mg Btk ud € Bls1s to ¢
1L Ctsdetsdsd yj MS sy tOLoadlsdjy dr MlstcOder [ 3] . wtsjHJd
sOCsets ftoddydf O d MJjctHIv. Clsts B'" dzs OB Mtsc
fsdztsy dlsj dz' dats MCOL Odzs M~ € tslzids A3 By i fisC s fipts yid @ud» didsd
ctsMikzH OtcMmise O. 4 OO dzO0yd tsdzOdz' dzOW d dzdzts © Oy d ts dzdzC
HodY kzh j2 fr]cfdzr, Yylsts Bl wihdgw jIs ff sflssW dzdzts § tc
dej ftoj 6" o dz’ 2 fwesyjMmi c6Jjdj tOydd dJdzdese Oyd?2 d
ftcdotsHdls ¢ u’isaf'Bmdzd{ﬂm%q)gteﬁnsﬁﬁdzc)ls;dZJQ 4z ¢.
Oy d 5 dzO dz' dzts ddedzs o Oyd sdzdets?2 fdmlsj dsr o 5L dzd § dzts
ﬂthSHtSdZXO“h er]W CtsdeS 2toj dzlsdets? B Ste! Bts?2 M ¢ f tsdad .

dzO Iz Ypdets: dzes dztsec d yj MSE st ftotsctoj i) P Odz®) W § dze@dp fids @ tc dtic
fsdmcO d Qtsd3d3cjtguc{0dzq’Lqu’cf ofmMin odHBe (dzdztso ¢
Mjte! jLdes] bjrdtsdtedyjmits] ftjddBzh jmMseats 5 Mt
sO0Cdd3 tBEOL 53, ) 42z ¢ fMH j dzO dzqd MisOe C Iz dz0
Ci3B] tPd@dzdw Mjr odHBe dJdzdzso Oyd?2 or e jHjl dn
ofMmMin lteOmMdw s 1 CdsdkdS d. R {lsts tjhjdedd ftedd

101



[ O dzdats J sfkzH OMmlsets dL EBHO o CGEtH MtsateOdaw j s
4Qtsdztsd3q’u4fr] ddz f sC OL Olsj dzv 3.

s kgl jCIsOd dOydsdzOdz! dets?2 d dzdzseo Oyd sdedets?2 M d
Edzd o j tefypdlIsj Is' , Ctolztf dzj 20 d 4§ dL Cslstster A fmudls
BB Y HEZdZOtGH dzZ' = tcd 2 Isd dzg OR . J 1 Istsls My dMmMts¢
sOdzd W stedzd 2 M d2, dilsi dWsteHmMC d2 d OBdesigdigd WH to d ¢ dsj
Fdzdo jtemdlsjlsOr ftesotsHWIsMwY tOL dzdyds j dMmidzj Hiso (
nOtcOCIsjtcO, CBhlstster j ©®© HOMZ dzgj2h jd3 dORBHY IS Moty

[ lze dd3 mMkzei jCltsd3 d dzdzts © Oy d ts dzdzts 2 HyWlsj dz

ZOYyd sdzOdz! dz' | dzOB tsteOlsdgjede'dh j S sdptstcd m ©EBQJ deth] ¢
dZzOy d s dzO dz' dz" n zOB tstcOlstste d 2 fts ofj?2 fls tc ©dzj C
HdWlilsjdz desfplsd d s L OCtsdzkz Hisdzy dg fjtcd HOO QOls
AsLwW2Mmlsokzs hdds Mkei jSIsORE HdzZvW HOdz dzgj 20 js2zj § tsAd3A3]
Ists@ s, ® uzZ¢ dzOMmydlisr 9 O Isfqw  dzj frck fitsglzlz ¢ HStS o 1€ Isfg wday, )
stec OdzdL Oyd 2, Colstster § BJtelkzls dz2O MmisBWw sBY L O
WkdHOR) des Oz detsets, o ftdS OHdEEtE ROOCk) 0O
Hj2Mseakzs Is 9 dqdes Ftoj @O OL YR s o d L Odzd 3O Is |
By HIMYdY dzd dzOtedz” 3 JMmMdz H 50 Oded ¥ B .

stetsdzy kZdzdo jtemdls Istse, dzOyd s dfOrpy defg’ HAts o 2B Bj teis @l
StecOdzdL Oyd2 o0y dzze totsdz orfsdzdgv ¢ Is ISOE%J wWOL C
ddzC B Olstste’ . [ Odiatizizty © OBt dpdktls? fMdMmisj &3" o  tsdzdaw ¢
tcOL tcOBtSISCd, O OS] HjtejHOBI (dzzyjdeder §j Isj m

Hz0 ©OMY totslstc Oxig] Helzes B@H Wge® S dj € &OMmisjer, ¢l
hsOO o' Hjdvjls fkOrlsser 2 ¢ Of @efg. dgO@dz/datsj
sjodsdseduj MSces $ &Ofisjtd shkh jMmso dvjlsny fdc
20 Iz Wapts dets dzs 6 d U MC d a5 C zOMibs j tetsds Wo dzv j lsmw ¢ o d dzo
| O Hegts desdese g uj MS dj € zOfmisjter BEHEIS ©lsddyols! fi
Mo s RtcOBOISBC . uth i Mlsokzsls yjddster  Bj Hdyddem¢ t
Bc{tslsc;ndz.tsdztsc:q’;) dzlstsr tcOLodIlsdw dda¥ tsted3@yd ts dzdz
s - @B&BGdququ cmoms;mr By des dz@2kd o ©OL

)

dlslsmBlztcq .

t Ofmisjls 98¢ &ZOH Witk ¢ ke EhkzeOL d'r 7 YOMmisc
W ddOodzmd te s o Odisdjin dzdfia® iz fiyddafsa tcOL tcOB SIStSC . s tots d3j
dzOB dz8 H O j Isfyw ftoesHodyJ dad J yomls dzr a3 Csdi3f Oded v d

tcOL tcOB BIstsC O OCYJ ftoesdLotHMmMIsats d ftotsHOY O
C{dZEdBqu’Isdzdsz ftejHftcdwlisdw, Csd3f Odzd d , o IsO¢
f o HY tod dad d30 Isdfjdadlz B Odsdsitedz), i te OL dzd ydzr § o4 dgykzteds |

Bdes e sydmdzj dedes? ctbkffs?2 MejuHd omjn Mmkei jSiksoe
MdMmlsj Bs2 wZz¢.

vj 3 dzj a3 dijwj , 0 sdfddeds@ydtsdedzts? MW jtoj btsd ¢
B sCcot? BhdeCs?2, f(sibktskkz Mos] ©OLodlsdj o
csMizH OtcMmlise j dedets]  Otclsdzj teilsg sH e | H 8 @ Ho @Y tlodlids &
Hisdw ddzdzso Oyd2 B' 2O Ofgfs @ezdsd & & Gagd Odedgy dzgdets tes o
MO®E?2 dddtse Oydsdadzs? MdMmlsj i3j GesdL sh dzd o Oy dz
CsfkuOtiise j dedets? ddzdydOlsgder . vyOmisdj cthkH Ot
ddzdztso Oydtsdzdets? HjWIsj dz' detsfylsd o wZ ¢lzd fijls @ dadzts e ®aggf ]
teOL dzd ydze" = o dHBo dd3j dadats G'ler]IZHOthI’]ISSJdZer &3d Mmists
MjesHdYhdd?2 Hjde BBdz hj Htsdzsodde ofmjnr ddadatso C
MslstcbHdduyj Mlso © ¢k Okhise j dzscs MjSkssO d yYC

102



&
)
&

JdB3 efMmMict fttsyj MmO ddadatse Oy tsdzdzts 2 I
d. 40d@Mmistswisj dz’ des yOMmlsdeg" 2 BdLdzjf oL
x4 daj Mmd3syjls.

dzte Otefmilso j dzdes a3 f Otclsdzj teflseo j OCIsd o dzts
dg" 2 BdLdgify, des Jjhj d &®j&EI] foj
L dzj Md MsOOs sfw  § jtoj MistcORtsar o
fdzr 2 BdLdzgifp oaMjecHO MOLOjIlsimw
hdjh Ostisc OpdaC @y d o iRy odlzy , ¢ lstste’
J duijd, tcOLtcOBBISCd ddzd ¢6ts
tsCtsj] fsdLotsumlseots d tj OdzdL ¢
B 90tdOdzlstsds 9 L@ dsiiL) &jnis® d W3ts
ML HOdIY cWdodOdsse. Clkt
Odzd j 2 dzj SBlsstetse s S tsdzd yj Mlse O
tc G
dzd

Z O

g2 NS T "c2g
~ 0@/
Tohenaozr
o =G
3

® G
O
cak
-
4
Q-

x

g0z =53
o° gooyg g

s
Cd3f Oded 4 2 . [ okz
fmdzlzy d Is ¢ ftcOCIsd
B0 j ted dzlmC 52 C s
rOdzde | a3d dz€ d J Odzd L Gagfiedts  ff dedsdfts oo GswidY tsdzdzS O €
tstsd30dzifr]dm£41sls d , e dzO HJjdzj dzj dd3j ¥ Is { tsdz
ngmsaqz. [OkjteddmMS oY Cwdif Oddy dzgj Istsdz Cts
fejrHftedwisdw ofnj @3 dzj sBatsHdB &3 tj MztemOdd, Is,
dzts Zf tcQo dzv j Is, CostoH dazditslz j Is wdgd j MHspvzlg jsdz 4 tc O
ftej HMisOodIlsy dzj 2 dL d&OLJjtddmMis? Csif Oddd o k¢

1 Oydgr &3 ftoj qaszh jmlsosds oMmj 2 d dzdzts © Oy d ts dzdzts 2
dzad o j eOdz! datsfyls . Rdzdzts o Oyd sdzdzOv MlstcOIlsjecdw HO
COC-BY BlsHjdz dzgz¥ BltcOfmdzr 1 CtsdesBdCd. o ORO d dzdzt
O tcOo dzj dz0@ dzO tOL teOBBISCE d odzj Hicj dzadj d dadatso (
Mdztsy dzsfslsd ML HOdzdw Cdzj2CdR MsdSjtetse HEB &OM
ftesdL otsHMise j dzdes a3 M8 230 e dzdfGavsflsts o € dz¥ YO, |
csfmMkH OtcMmise j dedzr | fisitCldStdstdztcr O dls BCPL jdziENs dz! M 5§ € ¢
Eytej yHjded?2 BBKOL B OdedV, dOkzydets?2 MW jter, dmmdzj
dzj Btsdz' "dj yOfisde §j St Odedd, 2 top d iz ) dzv sR dgjdc
ftej HftocdwWisdw B &z¢ sects BdLdzj MO, wodzwe hdjfmw ddzH
9 Oy dzlz ® tc ts dz ) WiEdC ydtsdzd tetso Odzed d ofMmd 2 d dzdzts o
sBi Widaw j Isfyw or MesCdds twdmMEisd §teso OdzO dzO s ©
1 JBBrBHd B HiogusddB ' d,dhgbts IsOCdr & 2Z2¢dr Wdted
IstclzH dzts s d , fto] SHBdzj Is oL dd O i Wddodhtser
2 teJ f sOydd. 1l ZOGsSH OtW f SHHJ Y G J mMts Mmls
ftedwisd?2 ftwoedwjlsfmw &rlzls'uscgtdzﬂdmsiﬁlsl Ofg sy gf @ dzd’yy fi
dzdzd Is j dz' dz" 2 f sdztsy dlsj dz dzr 2 4 WJQIS
Ofisde" 2 BdLdzj ) dzfj MKse B' 5B fdudb! dadz
fnG)d31’_~:fnlstsWlscjdzJ dzts . [ d&zv 1 IstsEts H desdsz g ClIs:
dzdz’ 2 Isjndetsdztse d yjdgQ@ Ry dudz@H j adz, K tsjs sty d3w

L dd. ctesdd
q H Y

Is=
Te o

©

HOtMmilse j dzdz" j dzO z ydzr | stcc Odzd L O

j 2 sd3w dgzIs ™ Izdzq’a;tsfr]q’lsc;lsf d tcdwisdw
d2mMets?2 AJjJHJtOyYydd Mmkzh jMmlsokzjls Mmjte! jL d2OV { tc
dd HOdzdz' 2 BCOLOlsj dz ZOr sHIsmMw d2O tsyj dz
Odzj ©r"HOjIsfmMw BB "] Ctsdzdyj Mlsots f Olsj dzlstse
¢ BBd "ddelsets dL dedr fHtesMmists dagf EZHOJIsMmw
ud

J

s

J
Odz
fn
Y
o d

3 3re =og

G " @#F @FN
=

@
=
=)

ded d toj OQz' dzBc tf shHEEBihls | d! M- Hifdzjes sEQls | da' B
dz' dztsfyls 9 dzO" j 2 MisteOdzj fteOCIsdyd MSd dal
dzts o3 &
Z, Yyls

d, &Ofmjdjddv. vOSdd SBEOL A, Mkl
5 fLHOd]] ¢ dddsads jSlasprd ygj AplsderOd dafsig

103

W"'IQHS'—F'_*@QSQ:
@ N " n
&méwgs



Hdzv  dzOkCd, O d0 §©OCkdSj kyj otLddSOslk f{itf
SCOLT 906 kv dzj osMmistejBtso Odzdz’ BBf. v OCOW yj ftese
o ZOYOTdzjc cHise floh sets oS 0O. 1 IstEd§ ¢ s Gizdziz0 W
mMese Mise j dzdzts s+ or Oy j dzdzOW ) MBLHOddd BGG6itisd
Wodws s tjLbd KOs Getsdd & 0 lstkzass d
ctsfizH Otcflse j dedzsets % d zOdzmdtetso Ocdzd v, MsOjlshw
Bj MCtd Ctf ftadapPdzdL ddrn wedvjkmw syjd' 3jmkss
LOtekH dgv dzts o 5L dstsy detsfyls: §tsdzyj ddy o dhfsd L
St OdzdL Oydw dsd CEtshizH Oteflse j dedzts? ddzls j dzdzj S sz Odz' d

[ dzv twOLodlsdy 1 CtdesdBdSd L O fyj Hdzd §f detlets ®y ofi ©
sj o bidzse d 2, Clstster § BHEls MmMisdizddets Ols:
d dedets 8 Oy d s dadz’ 3 WdtedzOds Isj A Isj ndesdzts @ d 2, ¢ sl
GsMmMkzH OteMmise j dzdzr 7 dOEkZydzr = e OdedL Oydw dz0 W j H,
bjrRdsdksed? dz B mhigHafsgts o dsOBdgir's € s ddj sy d O dzg
O OS] f(omitswddzgzs dgOkzydzlzs d ddzW stcdzOyd tsdzdzlz 8
Msstsd Swbkfd 7 cshMkHOtmlse jddr 7 &Okydy & Gl O

[ dzv 1 Istsets dzj sBrtsH Bt Bf dzs o GCtstedsj 3 dgvls!
Hdzv B@rodpmj?2 dOydtdzOd dets? ddzdztse Oyd sdgdzgs2 g
f tod dzd &3O dzd f* tcOL dzr § L OC dz , dzs o 4 ts dzd B '
Jdzdzs o Oydsdzgdzs? HjWihjd desiplsd. 47 dz feddvls yj
1 Ctsdetsdsd yj MS sy tOLoadlsd] L O Mujl ddzdese Oyd?2.

1 0 MmiededidzvH j dz@ oMW dzOydtsdzOdz? dzOw d dedetseo Oy s
90 dzg" &3 L OSBdesHOIsj dz! dg" d@3 W kzdzH Od3j dzls s d3. [ ¢ tots dzd
LOCdtse dzgj fsfsts CsdhfsOlsdtizjls %O0Ck dzj s5BA K
tcOL tcOBtSISCd ddaedztseo Oyd 2, O ®ephfHigd WA&idsS y da gzt e
ZOYdEdzOdz degsets RLw2flso® L O Myl §sflstw ddzs?
dzsoh jMmlse, ©OLWOBBISSCd dtsor n Isjrndtsdtsed?, f totsH
IsOC Y j dn ftoesHoadyJdedJ . 484 HJdzj dzdz" | ZIsOlsr ()
Cfpteimlsosds, o Colttesd WekdSydsddtkzjls o&Oflssd
L OCsdzgsH Ols j dz dzOY fdMmlsj 0. 1 jkOd degs §testcOB BlsC
tcOL 9 jlso dzj dzgdzOW MdMmlsj 3O L OCtsdetses tsB M jydoeOjls
d dzeczts o Oy sdzde’ &5 f Risjlztgr Olp Pdizda@®w L iPd Mlsj O o H Odz
ftod dsj tetsdz H dzw fMtsL HOdzad W OdzOdzs e d ydzr n L OC Bdzts o

Odzyd (d . [ dzv  tsBiMmfjydjddy orf f sdzdzj dedw detser -
HjteOdz! dzf | ddzdetso Oydesdedz §j (tesctcOBdd cdizis e
Wils j dz! detsfls! o wz¢.

RLEZyde frlk mMsOdsesdj ddwy dd tw©wOLasdlsdw dzOy(dts
Bsy dets fH j dzZOls: o7 otsH B Istsdz, Ylsts HOdzdzr 2 ot tots
BJteO d MjesHdw. (OLoadldj dzOY(sdzOd datidts 2d dzdzts o
ftotsB dzj s 2 , ColsstcOW IstcijBlzjls HJlOdz dzs?2 tOL tcOB
slstedyOlsj dz' dgsets tjLbkd sOkO. 1iClstter j o Oy d
ZOyd sdzOdz! dzts?2 ddedetseo Oydtsdzdes?2 MmdMmlisj d3r 4z ¢ dzj S
oL Bsy detsisd ff jtejjdsslE'sH B B Btc@B slsC OB d dL
ZOh & fMisteOdzz. Slsts &y jls ftedds Misd d&zOh j 2 flstsOdz
o ddzdeso Oydtsdadetsds tcOL oadlsdd, O, Mmdzj Htse Olsj dz' dzts,

A to
wod
HJ

] dlsj cOlsktcO:
1.1 j dzddzin€ d2 ‘v dptso, w.dpj@z [1ftedesitaidils j IsT dzOkydets Isj mdetsdztse Y4 !
9 dzOXXbazj CO: oL OddisHj2Mlsod] eBfHLDRAPRIH.O d BdL dgj MO. [ .

104



2.1 O9 " Hj deSfBBHJ.dbd dzOyd s8dzOdz! dz" = d dzdzts ed® P mfdyz IS dip JA@HsQ fdis © y-o
{ SHMYESe dj & Mo ieq EIERAMEILF0)" 2826,

3.1 Odzd dzd dz & RO tb j 3] dzdzOK j - dElapy dgts Ow fsdzdsdSO w2z o¢: d dzmistckz
dz0ff tc O 9 dzjrdfdovS. [ [t.2911.140M.

urs 614.77

1o1tcrievvdew? Yo fr )28l v d1d #31?2Cc R
lrRudrvrRccr (T 3fIR JTrudfosmmsult sorvArt 11 d4d
trRasd rfc ryrdltdll?cC
1l JLOlEzdzdZddkZd 1.7., 10dzjjesO C.¢t.

(s(¥)Aav,RrRAfd1)

PCkzOd dts L &zOyd®s? fetsBdj Bs2 HAY JLEyj dz
sz dj ddy ~dB3duimcdrs ojhjMmlse o BcOddL B
LHBtcHde 1dgOMmlsaste p Y thistets Mistsdls ftose dzj BO dzj ¢ Olsd
ftesHEZCIstso i dlsOded W ZO0 BecOddL B yJj izse j ¢ O. dz
ltesBdzg BO f jtoj esmMdzO GtOded yr dzOydesdzOdz! dets?2 d Ml
o j dzd ud dzdv otejHdz n HiMiS) HGUEdd? §Bddiqypmd
tOLodlsdy Ytesds M dzj dzdatsfylsd d = dTtgupsom2019] My 2! MS &
dz0 iz Usdppts: dets dzts e d yJ < d 4§ ted N J ded W fsLotdzV s Is tej Glzc
odhiMmlse d HBoaBHdIs! Ctdzy dzsteOyds Hs dBQ LA dgm dz'
fdhjorj ftesHikzCIlr , sO¢ d d&O tStkzy0shkzy MmtcjH
Bselzls B Is! tcOL H J dzj dz dzO MmMtsBMlise j dzdets € s 3 ts5dzd
HSB O d StdElsOid dzOdzls dL tCtehkzy O h j 27 ifistds] HT .

d MC dHjj dzp detlzs e tog d H tcOMmisdIlsj dz@ dzr A d dzd

[ ssdzsH jLdzOwW, 1999] . JIfj 3dtcdzO" Btec O
AqHOj dss  yOMistlsk dzjyj O] o dzr & 4L YW Gl
Mlse dw LWOGdy'® telzd s § fdXdRd BMDO ¢ oCteRCidsjo 5 d dzd s
| CO, dzdazts 98I Bj2Mlsad,j dz0 dzj ¢ts, ftsor h Qs
d ddazdcdstt@aaRiso s Ctsdzls Oz dzOdzls s IstsB zBHE O & Ifs
Is wdL

z dz

s
H
tc

"~

=

ot

Q—.

<
S 0
G ="
© O 0o
(O} =

o
9
d

dz' dets o dzdw s s dzO dozsedynNs @4 " dj Bt
Cdzj sCOF, o tojL sOlkj © 4Idn Cdzjls¢
dzOtclzh j degdw ddzd ¢ sSH O9 dzjRdeder2017] tetsyj iy fr
Hdlsls®C cqaed dzf Of fzj o fMjets tStecOdzdL BO. 4
O tsmMskzfOshdi o BecOddL B ojh jMmlsse,
ddzd Bt Oddzs?2 M jydW duydetsils! ¥, BSOS
kso®E. 3] Gdtsed ] gs@s&mmmmmmgl M@ dz'flss jb telztzO
f Odzd s j ozt dzr 2 ftesyj MM, Yt ROOSkjtedL kzjlsfw
ECkbkter, jLEkzd! Otsd Yjcet WodWjlsdnwy jdagi S e ts dzc
O dzdz' fteddydf d Odz' dzts dL d3j dzv & Is f sfilskzy dzj dad .
sdzdzv s M dn 90Oy dzr j BAdSARd®RIUIMSd) WkdSydd, Gt
dydotsmisd BcOddL B30 ¢ doddL dqtekze M j Bz tsB dzlz
| d2QdiAf qiztsj L 2Oy dedj HdzW Ltdz ©GOHIBOCIdodzsets |
| PsymifilEr At j Csdayd delswOydqd (11 s) MEHJ LY O
dzf kydl"e0rls 1Isd OMYJClisrgdecd jrznd me dL
quW:. lted 1 Itsdz dzj sEB®H dagitizd Jz yf syo @ Kzdzis ¢ t
MrsHdls, €0O0¢ {§ttOo daptsd fidEEEHifdupidcsS dzlsdzro ds Msmis

Q)m-“é

dud

&
=

BOBOIFT O QIO =5 OO
®©
O
11

FEISET "~ 0 HONPET
FoOL-of=rEITO0g

o n

105


http://www.frontiersin.org/people/u/275158

RL dztsy § dzdzts or hj FCOL" 90j s dzO@ dzj 5B tSHJ
dzj Hiso Odad W MW jter fMjd MCBELw2Miss j dedzs @ s
sdzk C e H O fsyUs OF 5 MHjtey Odds Mmoddzyd d
) dzsfofgdzsio d2' 3 dMhlstsyded S st Ol dBsMY j tdzs e ts
jdz detsfmls: v yj dzse jC O, WodwE lsfw s f dztser j
fodwisdwy yjteds?2 &3jlsOdkkwedd (24, 3%), o]
My stels (13, 1), ftjHltedLOd %) o j ©dzEs20C dgj Is Adz
Ui 9 dLetlBeody dds Mbtesdlsj d dr ° &0Olsj ted O dzts
1 s HOdzdz" d3 1 MJ 3] tc dats 2 stee Odzd L Oydd LHtGOO |
LOBSdzj o OdedW dORBHWIEMY d2® 2 &jflj §t udmdez mnd
Mz o oL ddSCdetse jdzgdW L OBBdzj 98 OdzdwWw MowiL Odgr M s
o BtcOddL B Yj ks jS0 dqoi3jddes M) fesHEZS OB  dlsC
Ajdididzj Hse Oded™ woddsfh dLikyjddj d ftse
Misyd Odd eabj dzd yd NS sets dBsded Is t5te b ddc Qe qECAAO 1 fisténtisez jf Hig
SEEOddL & Yjdse S0 SddkdujmMSdn S sdzs Odid dzOdzls s o
fdlsOddY d R COdyjtetscj dzgdzgscts + WWjClO dzO@ dzOfmj d
sOdzyj tctse j Ozl B ipg&mis: tOLodlsdw L dzsC Oyj Mise
RO f tedzdsd  pMi2 ydLdd vyjdksejCO, BEhdsse dj ddo
COdzyjtetsCG j dgO. [Mdzso des? G OwOdBjIste Hd&w sYj dzl d
COdzyj tetsc j dglzscts OCGj dzs O ) B j MyWOSHGEI® 1 o o3y jReOizdjL
ftslsj dzydOdz0 d dzd WO s tsddz@e d&g &0 Mk @ j d@ dzOts Ofmis ¢
edmMCO M kReojddyjddJd otsLHj2Mlsokeh j2 HELT dO
LOL d&3j datsfls: -{ d3c /G (sGsds] HYjEH QL) O j dr Oy Ojls o)
sYyj Sk SOdyjtescj dedzgsc s tod €zO dzts BIs ‘s ¥ 4 6 Odzdklz 4 | dts
&jls) . uwtcdOmdsts ct{bkSsotsumsots 5 tyjdSj ©dMnHso
ndBduiMSde ojhjMmlse, LOGEBWLAGYShdR Sty Osh s
tiLkd DIt Msslke jlsflse dd ) ZOh d di3q H O dzdz'
AJjH]tcOlptzdzsa cMzMPEEESY kiutdss sHdd&3 OdOddL |
teso dzv MmMtsHjtey Odzdw Mo ddzy®, SCOHBdwW, & h:+wCO 9
Ptotso dzv fMtsH jtey Odzdw Mo ddzy® o hdsedy 7 ctokff On
Moddzy® o EC0OL Odzdz § GBSH' 2@ s jodzle diaz fEfzdats] @ dz'j

IS I 8§07
FES—FT O
WO~ £ I

q
s
H
dz

Hsfmisdd & kisods 2 MSH,jEYOddY ot oMmjrn ckffo
t Oyl 1 SMIBLdydd ftotseo sHddzhv dO tshdese Odzd j
dMmfmdzj H 59 Odzd 2 - ffictts ylj tetadsad ddzv, CIPAs A3 f g ftlyr "( s OB dz. 1) .

s OBdzd yo 1. wtej Hdzj j HigESH ], to>p® ded jv CiPe df deyfO ,tc QY j Is J
9 C dzOHRRrQ( 90

stej Hdzi § MH ] oy @dad2j1, | st ] B dzj

ey f O ftesHEC 2O i &z dzd |

vo ddzj|] sOHAB|] [r hiw fd dzj ded J
fvis d B msftesHEZzS | 0,067 0,01379 0,02395 88
1isdyo d fIsdyd ftesHb 0,08896 0,011488 0,00988 26,1
Iz d dBsdsS sty 0,03444 0,004308 0,01276 265,5
trBO, twredrF j ftesHl 0,053056 0,012268 0,02228 21,5

1 Jtedets, R dzj BB Ikzdztsy(

Cokfwdr j dLmjdgw 0,057676667  0,00856 0,0227 97

106



WORO®E J CsdHdlj M| 00593 0,005 0,0482 314
1zf E:;STHS EZ?E f'zr J ¢ g@ ;' J @241 00389 0,0037 | 0,014921 5,3
[o50d d BORUjo'j 0,195044 | 0,022096 | 0,01368 102,3
1 &5H' d WGGH 0,0749 | 0,008360667 0,011933333 73
rqese’ j GOMSJlj d ( 00292 | 000563 0,019 10,8
usCd d @OfdlkCd 0,0302 0,003 0,01355 11,1
ufdelsdy j &O§qdissd 0,026 0,00242 0,01 11,1
T 0,0306 | 0,00903 | 0,014024 1
Exp 0,002032 | 0,000271 | 0,000494

[ Odzj J B'd&z ftesdLojHjdz tcOMmMydls ¢ dzOHO COXH
Ld&Oyjdedy SMfsrdydd (lsOBdz 2) .

1 0dBtsdzr hd2 9o¢ dzOH fiteEOnzcdsl@ o CHE Y Jydd dzo
f tetsyJ dals d dzw Mo ddzy® o dzj Mdzd ¢ OlsjiA8Ued d g BcdsHE d
BesdztsS sf teosb &WlsT € L | tcdats, n dzj B tsB Edetizy dz'dg J d -d d3lz § tezdf
11%, c¢cdwimt d -BYIiYEsY] GEHdASHIS108 W G sH ™ @

s OB dzd QD2 .ctczff JtosHEZCIstse o BN jJj L dzOyy «
1 CdzOH o L dzOyj dzd .

o ddzg] sOHdq [ how

LEEffO fesHES kG

[vme § B"MefeBAECs 11,218576| 17,534393| 16,4940313
T5dy0 d §5dujfesnkzcls: 44178967 4,332402 | 2,0180693
[5&cCt  Bod&sC6§GsHEC ST | 17,398345 16,52662 | 26,5126918
{780, 'ed jJ fLBAEZCS 2.1704673| 3.81115 | 3,74879999
1 J6as, nd@z BB ReER&RY A &Y 6 0059 1199746 | 17,232021
dLHj ddw

HOR Ot  SBdHd]ems dj dL HJ 35420467 2,2685244] 11,8444612

756 5&OH dzZ j  J efHgsdadze, I§ 1 €, O CCa 0,3922887| 0,2833488| 0,61888852

Joshd d BORYjorj 37,965446| 32,661273| 10,9521745

1 dzsHT d WGEBHT 10,403631| 8,8187611| 6,81747032

rdee’ j] ©OMJdlj d dF § 4 t6fsH 0,6000492) 0,8785692] 1,60589069

utsCd d dZOf S 0,6378377 0,3688881| 1,17706623
v qelsdz’ §] @O dlSd 0,2886 | 0,026862| 0,111
[ JH 0,058224 | 0,1304763| 0,10975152

107



] tetso SH d dzO !
C sdzls Od3d dzO dzls 5 9
e Mfedzd ¢ d dzO

syjdz€ O ttdms e

dz0 dzOfj dzj dzd j

2022

G stsoftEMis Oo@ dzs N BORGRBPBP tal

COodzyJ tetsG j dzdz" -
U OlsOtsf

t 4 My s dzd € d

LdzOyj dzd?2 1 CMfsrdyd?2 d HOdzdzr = AJjHJEEOd dtse .
t smmdd B" dzd §hydlsods o J dzd ud dg' ddzHdo dH EZOdz
oL dzdC dzso j dzgdw COdgyjtescjdzder B L WWjChktsoe (OB 3
s OB & YO 3. {Odgdas st COMAYY BEIEH Stese ! ¢ dzOMj dz
s Ol Otefls Odz
“tGBJHOdZJmIZ AOCIH RdzH o dHE(Y dfdzj dg } 54 & dzv yd
ssdlsOdd " LqLd:q %O ¢ s & ed M &OMj &zj tdms (
03)|G'/QG/,+(d3G/gcl/ (pjteswisd (Uj &zsd Mz yo,
4o ddz | 0002032143 0,047 0,000096 289
S On &q ] 0,00027069 0,38 0,000103 3026336 311
[T hi w{ 0000494078 15 0,000741 2243
d L BBROG
o 0,000939 2843
{ OMfudlsOdzdztsj L dzOuj dzdj ddzHdodHEZOd descts ¢
ftslse jlsMisokzjls olstststsiEn s OROL S 2 BEDYO] af O
RdzZHdo dHEOdMz dzr 2 tdm¢ COHBIY d @ ! wCO dzgORtsH(L
ZOM Oy o O h jets. [dz dzj fiedj dsdzj O35 Hdzv 2O dzj o
coff J MSMisOs dv jls: Ho&Y C Od &H Y 1 & O® .
%O 10000 yj dsoe jC. ubkEEA®G POy e jldedy 020 toy
2843 M&kyoOw o {imMfbkeddsj uvOsOthlsOd 1 Odstd b
o dzd W dzd W o dztSififOI6. BT NO L 1 V4O 1| d3dBO%.dz

OB d&zd yOMYjls S Odzgyjtetsc j dadase s tedMS O Mo ddzy® dzO d

vdf teC AOCIstst [ 4 HdOdzO 90%1Y tetsy 4 dzls d dz
dzO € dzfs d
( B/ S &Y RdzHdodH|I B Edzwyd| RdHdo d-HE 1 S diAy ¢
dzr 2 ted edm¢ (U dzr 2 tedfi dz 2 teg
(9 jtesvwis Mz y o j (9 jtesWlisq ( ud mdz
fndzlz v O |
Vdoud dg 1 0,000893 3471,20 0,002032 7897,71
fye&d 25 0,002233 8678,01 0,005080 19744,28
fBujert 25 0,002233 8678,01 0,005080 19744,28
fkLr tgf
1 sysd 0,86 0,000768 2985,24 0,001748 6792,03
sty O 15 0,001340 5206,81 0,003048 11846,57
];jzz c tg;)z; E 0,007467 29019,27 0,016989 66024,86
10 ] dmimdzj Hse Odzed™" f(HISe jley HOJ s o Oy detsfyls!
LOGtW L dzgj dedetsfylsd ftosHtso tsdz! Milse j dedese s fMmr to! w d { te

108



edMEO HA&Y L HEStes 'isn dzOdz dad vzd W6 -zl & detzez® 6 d y JAEY
Gjhjddw foLotdvéls tjeckbddess Ols! fsH]j Y Oded j
Cdgyj delstcOyds HS BJLBYOMdE = 9 dzd ud dz, sded dz
fesHECIT , KOS d dO W OCktt' Sk O%hfHaddedHs
shdztco dz" » ctokftf Or ftosHEZCIstse 8¢ 0L Odz, Ylsts MmtsH
btetso dzj o3 Heff@dsy jdizls@d dzj ftjor Mdds HT EzMlsd
ofMjo CckzffOf fsHkClkss. 1td dMisd Lso Oddd 11
L CMfysRd BT dzd MshlsOe dzj dr Mdzj HEs Adj lsOBddyr .

5 OB dzd WA 5.5 (S Odzgyj tetse j dgese s t8dMS O §C OHBdw g0 d

sqdf td AOCKGY [JhdOdo 90%1 &5y J dzis d dz’
ZO ¢ dizts d

( B/ S &l RdzHdod-H|l sfkzdzwyl RdzZHdo dH L] S 2Zdzw y
& 2 td] 2 tdhc & 2 tdi 2 tdMme

(pjtetswils| Makzyoj (ojtswis{ fezyoj
1) W & 1 0,000108 418,08 0,000271 1052,01
[vyeCdq| 25 0,000269 104520 0,000677 2630,02
fsujes 2,5 0,000269 1045,20 0,000677 2630,02

fEeL ' t

R 0.86 0,000093 359.55 0,000233 904.73
sty O 15 0,000161 627.12 0,000406 1578,01
;ZE c t;gzz E 0,000899 349516 0,002263 8794.80

lted otsLHj2Mlsadd dzg0 ®tecOddL i3 yj dzse j $ O Mo
bfsktejBdj dzdd dMMdzjHkzjd 7 COkjetsttd? fHosHEZCIS!
fsmMis®@O®! s ©OCO ofmMjrn dsCOdJLOYyd2 HB 29019 1
ftesyj desddzv I t©6OC O skl s GEERE0A Olsy j Bztsedz] T .

10 tmdeseo Odzed d d3d H d Odz' sls otLHj2Mlsadw € OH M
ZsC Odzd L Oyd2?2 Hts 3489759 5y jufpiasjoCj SL Q OH jHdg'dz'! dtsclzls
zO0 tshdztso @ dzdsd) j 9l % dzv .

5 OB d&zd WA UG.Is (S Odzyj tetsE j dzdzetsets tedMC O g h i wg O
v Ols Otsfiyls Odz

sdf td AOCkGH [jHndOdo 90%4 5y J dzls d &l
4O ¢ dzts df

( B/ S &l RdzHdod-H|) s zdzw yd] RdzZH o d-H|) S 2 dzw y
& 2 ©d| tdhe (Y dF 2 wd| 2 twdmns

(ojtotswl| fMaEyoj| (ojtewlsl fHezyoj
1 Wi & 1 0,000163 633,75 0,000494 1920,18
[vyecd| 25 0,000408 158439 0,001235 480046
Isujoes 2,5 0,000408 1584,39 0,001235 4800.46

fkzL 't

1 6q6 0.86 0,000140 545,03 0,000425 1651,36
sty O 15 0,000245 950,63 0,000741 2880.28

109



1t ©O6HE

e € O | 0,001363 5298,19 0,004130 16052,74
10 BhdssOddd &jHdOd s oLHj2Misadw dg h i
TS OdzdL Oyd2 HE 5298 160 &Bo Y &EAD] sjnda® o @ jzded 9
f oy dals d dzv .
s 2021 GetHE orwodzjdets Mmdedy jdedy L OcteV L dzj dz
g HiEj & B StdHbdddEOsord, Ukt HOjl fdsy Lk
COLodlsd) f§dhjorn Isjn dzsdetsc dom tsds 5de® W b ai®wghj pafzdizi] v
CBHO f) sttty dshls! 5 MdjHEjls slhdshdls! fv ¢
JqLAHj W e, chCtwOftesjibqisn s} jeo0gdosseshd d
v OB dzd WA (S Odzyj et j dedescts t8dMS O telskzded 2O  da
sdf ©q AOSkGY [ jHdOdo 90%Y o5y j dals d dz
zO ¢ dzts o
( B/ C &Y RdzHdodH |l sfzdzv ydRdzH doa dH } s 2dzv yd
& 2 td| tdMm¢ (Y -d 2 t6d tdm< ( Yy
(ojtetswls| MmiEyoj|(ojtswl fMdkzyoj
1 J uJ % 1 0,000008 30,05 0,000021 80,16
[ycecd 2.5 0,000019 75,11 0,000052 200,41
! ULTZ‘t 30f 2,5 0,000019 75,11 0,000052 200,41
) U q 0,86 0,000007 25,84 0,000018 68,94
sty O 15 0,000012 45,07 0,000031 120,25
Lzz c tggzz E 0,000065 251,18 0,000172 670,17
[fMdsody | CObEastddt e Codasnhvls d¢Gods sd! hd
Lt CMmMyfscdydd fts COYHBRE fsCOL Olsj dz¥ : C Bsdzs 6 s
BOSYjo' je, chvfits d B mMcftsabkClsre. ¢ SOCH]j o
cflsdyo d flsdyj ftesHizCIsT e, ctcr B O ts ez dzts 'y Bzts §f te tsH
BLC cBdms & j] dqLHjdkdwe, ¢MONOL d StdHdls]tehs.
l SBBH] tOBIkr, Br Azt or wodzj dzts, ybts fted Efslstc]
MOBOW o' MECOW o jtowisdtshls! oL ddS dzse j ded™ 5dzS

oBlsHj2Mlse d jids Shpjididzy@™0 %. wtejHdzd?2 €COdzyd tetse j dzdz 2
fslstejBdzj dedw COHBIW d B+ wCeO M fesHESIORB] §d
Acknowledgments. This paper has been supported by the Kazan Federal University

Strategic Academic Leadership Program (PRIOR2T30)

[ dlsj Okt
1.uls;'1dezAsaO 1.1 . [yjdeSO dzj SOdeyjtesej dzdesets tedmMS O Hdw L H
9jhjimlse, LOGwLdweshda tCteky0Oshkzs MmMejuHlz /| g6 Qd&dass O
s(1) Amaf di20151112 fy.
2.0 dzj SMj o jokzrlj. RvsOdzdzr o §sye OF d teOMmlsj dzd win1987.i ¢ dzj € fj J
142 fn.
3./0Cmddse 1 .]. odcts!CdscdyjmMSéor ROwOCkjttdmlsdso {§O:
fsH jtey Odeds Iwy jdr 2 d&jsOdzdzse, & "1 weO d WitsaeOd./l.[,0¢ M

110



ptedmlsOtentses ¢.1 ., [JsBOM 1.1., sktteOdsoO .1 .- ] .] @dteddzj c
¢ G tetsC SdzRPOARSEe M.

4. [ftejnjdjdd +SMistdydd d sy o dmMcO oatLHj2Msadw =~
&ZzO0 O dzj ded S dif i BEOIQFed>. 30D92519AjHJjteOdz dzr 2 Y J dzls te

LfdHi Bdsdsedd [ sBOWEBEL | fdzZOHL St6 0O

S5tk tcsoasHMmlsats s tsyj dzf j tedmMCO Hdw LHBtse ! W dgOMmj dzj dzd
LOGtwLdweshdn Stdzf O gisH j ipt®©dn ke 2 § dH deBHoL ttdstn MfOdiadzL H tc O O
20046 143 M

6. Thompson L. AThe Sources of Chemical Contaminants in Food and Their Health Implicafitvasnpson

L. A., Darwish W. S// Journal of Toxicology.i 2019.i Vol.2019.i 1-14P.

7. Ratherl. A. The Sources of Chemical Contaminants in Food and Their Health ImplicatiRethér]. A.,

Koh W. Y.,PaekW. K., Lim J.// Front. Pharmacol. 2017.7 Vol.20171 12-16P.

8.1 0dzj jo O G. 1. Jyj dz¢ 0 BiLtsfOfmdzsmisd ddhjor s fJtesHizGCIstse.
ftosW ddzOSIsdS¢d d wOmMmdzi Hso Odedw Jdh jor s slstcOo dzj dzd?2 / 1 C
sOL Odz : TR(MWY)JA 2015180 M.

urs 504.453.06

bv o RY wfdtrds 1L 8o RrR [ rsrdty dumpedspftsf

R )

¢l
LtesL soams J001B.Qj.0, [. 1.

Mofsv d&. z. UoAORMEDEY §ftojHdjstse jMls

B0 | BOId U] ME e dBYf & easdzsdzd®?  6JTEM. 3. ¢ dzk

) tsB dzj BO d Midzj H 5o Odzdh O dzdEsEMn IiOB'd jp,0 | dBY | ®
dimlssteds . 1 0Ctsfdzjdedd Mo jHjdzed?2 B L jtOR t6j 6 dCr
qLeyjdd". IrccHds] ¢jtceO¥dujmMSs] wOmfsdsy]d
dL zygd dzd ¥ , MeBBtclz t©OL dzsets tsHO d daW de@zpdg’d] ,
ftojHMlsOo dzj dad 2 S FWYd LS 5 bkmdsedwi. [Hds2 dL
Msttetsd OMfsdsyjddY tjcdsdkd B' &s jct MshjH
BkOcsftedWIsdts MCOL™ o Oztsf! tOL BN jdedj §EBhBH(]
ststcdtso dzd ¥ h dyds | )t t2© dz dbLdd M [(otetsf 2. 1 jtoo OW
sfdMOkjd dz 2 ROLOClkjte d ofbej yodkom: o LOfd
fllsjh jfmise jdededS s d Skfyse. [ded B' dzd MS EHdz
feslsdostej ydgozd Hiekd Hkek [OW,dUlMS d [ ted Oid) it
ZOyodzd ! dgj MStsdz? €5 YtsL g, MowL Odzr B" dzd €O
YyJ dzsBls s fedmsjHdds dedd sOLO mBO O ¢ tsmimdd,
LOMdIsT dzgsor o Isjttedlststed?, §jtod Mj dzj dgdj 8BS tahidls -
dzOf tc O 9o dzj dz dzO f sdzlz yj-dzd ¢ &q e L d§ Y tsto
MdzOBsdL Zyj dedets?2 Isjtetcdlsstedd | Of OHdes?2 wdBdted. ]
kjtetedststtdd MsteOd d t©jcdsdd &ty ds &o2kd o f
17761774 GCG. U0, ,) OQz&PEH | Motsdn fsdzjor s dzOB
odzgd BOdzdj] MoawrLwd3 d@BjYHE tWOL dzdyder di3d f tod tctsH dz' d3c
OB A&z HOdZ L O Mg dets? tcOMmisdlsj dzr desfisd §ted dL d3j dz
s dzsdzyOC tso .

I sdzt hz¥ tetsdz o dL BAbdild MHYTtcPizn B mls g ffdzj H

g
it
c®

Rt 4. 1ifm! &®O yjdede" 3 B" dzf SItEOMAzjor j dMmMmdzj H
dmmdzj Htso Ols jfdDd2] : ts dals jistelaists e R . [ . yjtemMme¢d?2 dLEzyoOdz 4
Colstster 2 ftesnHddz 5 Mioj tcdded. 6 &Od dzg s@s@&mm
C. 4. CHJjdhlsj2dz EMsOdzsoeddz Mew L+ MmMistetsj dedw
O MOz peBBteW Sdzts e d Yd M) GP B dstauiy Sta€? (1€ oQ9R Rty €

111


http://www.frontiersin.org/people/u/275158
http://www.frontiersin.org/people/u/275158
http://www.frontiersin.org/people/u/424999
http://www.frontiersin.org/people/u/397887

d Hte. [ 2-18]3., 6 Q@ B ts1s6 S. R. 1l SGHOdztse d y@, 1 -
Citazsedyd MEs?2 COwlsr d MlstcOIsdewOW dyud MSda fMmnrJd
sjtetcdlsstedd wjojtodzsets sOLORAMOdZO [ 1, 6, 12°
Rhddsm¢ z¢e mlsj 4, slsd3j Isddz BBdz' h 5] tGOfnlth Mistc Oc
LOMEAR, st Oy @plshds nvwlzOddh ha@W IsG- [ 3, 6, 9] .

10 HBMOtydts CtteslsCd?2 ftosdiyzlstst otcj d3j
Lt CMmMyindyd?, 9 Istsdz ydmdzj ftsH k8B HMEDOHEY ¢ 5 A
sfdztso r sBhjets LidddziojHiddYy dd MtsLHOehh jets W

Isjor Is ts d3dz" A jlsdddztaiO dz! @gOwW 1 . dwWv u j di3j dzso © (1856) , L
dL ) ded Z®day v dgt | zd-ce@ s j jdzdas MY j Hydd, dOY td ds
(17701 771) d 1.R. ZOUX|] O ZQABHGEY dH ktekzH O,
cOLo jHECO ftsdzjr &, »n dPREFEEEO] B3] Miststctsy H j dzd W , [
GdBHIJLAdYdMEdy dLrmMcOdzedY d SCOwlstsctcOWJotse Odad J
fsyoer d toOmisdlsj dz' dzsfls+ . 1 0L B2 Hdzv dhMmdzj HEso
dimssted yjd Métsy drizujdd] fJtodesH’ MmEksdlid ks
steOdzmMmde qteME 52 & d B dAtgiIiTRIRO dzy glztizj L dz' n Histets G )
RMMdzj Hiseo Oded W ( tetse tsH d dzd My 9 H s dz Nd dzj L detSH St sy
ftseo jten detsfisd, Citdtseduyui MEtses Mistetsj dad v, f SHL
sCtelzy O h j 2 . d3jl nlsiddstgligsols dzOf tcOo dzj dzedd dL o j Misj dz G
stster 2 twkSCtsoatHddz c¢jtasedy MSddd dhmmdzj Hise Od;
dzj L dzts? HEGStesG (), O Ly drbkyodz cijdtscede ¢ Cc
896) [1, 13]. 14 gz®uMgzgrj deeh" o ¢ togizl)lg Odzdem dzO Is j &
LOrMsOdO d dMmMmdzj Hise Odedw B'" dzd EL € d &3], 9 B
Yo jsdedstO dzd u 4 MG dna fr]dztsaq’l) O d&zOdzHh OWIsdzer = d
Cts, tsftej H ] dzj dzdz dzOBdZB HPdzd 'Y 2 M dej B5ldagtcr -
JsHj d&zt dzs MO dztsaq’d:sfr]w 0 dzd Bddesdzsedyd MS 52
dz02 Is d ) tcOB tslsOR R . AQdz €O, 1. ¢. H
Mt sdz' MEtsegts, 1. 1" MsysStsets d Hte. [2 3,
' qeadg@c dicj&" o tsH B dn € dzlsd dzj dzls ©dz dztsd3
UOQ ¥4 BLIJtO dwjojtedzsets s O O fmls ©dzO
Mistcts j dzd 4 sCtcj MisdztsMmis § BLJtG
6, 12, j &zEBfh qffr]tssbsd;gizlsdlg*tslsj J
J Qisd31jdz; fyr d ZHjdzveh jcet BiSdZJhBJ
dzi His9 Odzd Vv 3. [ do uJ o3y dzso d y MicOo dzd o Odz d
My sdztsy J dzd 4 d3 BLJ Clsd tOLd&Zdydw ctotteddzd
iz, zOf tod di3j to, sL tc;ts sddzj IsrIsj ded L . [ HdzOC 5, i
dzOff ted d34 ts, srLr’ dz€ O¢ d vdSd, Cooatstcddzd tsB tsB
HOdz dzj 20 dJ dfmMmdzj Hise Odad v . [dz fJtetseo jdz § BSHiGEB (
Mistctsj dzd v , toj dz J WO i@ cdsas ddz)y d dsQ Bifsy J o U j
#jdzjlsdlsjdzdL, MtsBteOdz Ltsdtedy MSédy d BtslsOdzd Y,
t'shq’Blsudztsfr]lsJ cdytsilsjLr s ftosctej Mmdekze h jd3 kM
ted sH d ydztsfmls: 9 CtdzjBOdzdd dr Ektcsodgtstsy tdegg™ ,
9 SHdcEe s Mstslse jIsMmise j dzdaets. [ . & . lJte d 1. 1.
SHdz" » d HBYH&EZ]Jer " fJijtedtHtse M Isjf dzr d3d q’ iz
HJjjHddZO mm 98¢0 LAEO®B] dso OdzO < ftsalz Y-
O]
g d
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q_sq—nl\)

Mls Odz@s.s o toj d3w tcOB tsls O d3d &ZzO Isjtetedlststed
Hdydw w4t jlsO Yt dqrLkyjdedet ftsdLotsHmlse j dz
CoratsLW2Mmlse j dadetsEB6 0 sfo sy @AYy (d9fhdej H 59 Oda
dui mMcd2 ddhsdbizls { &1 v 2dnls of faligded & z l<iz0 g dz’
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Ctsdzdzj SIsdoar Eyjde » dmMMmdzj Hsoe Odzd ¢ j sdiistoW sdzse d ¥ ,
1 HJ M HOY J§ cOBBISOdZO Sy jHdydw [ 1V ¢ A j dzd dac

ftesj CIstse tsMmMeotsj dadw yJjdzddzedzr = d L Odzj ydzr A, L Jj B &
dzOIzteg@zls[da’ants? ftej&sdd 1958 ¢. [16, 19].

l jmtsdzr 2 9 ¢ d&zOH o drLbkyjddy CttOw odzj mMdzd d
[ oyddeded € ts9 . 1-6 0] tecaftsHHts 94 0Edz OB SISOz toj CIststesd
ddzmisdlskzls j ;1969 ca 1 SH6 jets tokzC tso sH Mlsts dsdslzjeSr fipdz"  to
LS jradyd? 6 dLizyjdds Mtdjd » SLjt RNJEHE 2
i MmMzOBts dLbkyjd 5 Bdscdr L jteOr ddets dzj L dz0
BOdzs. 1 ZOEtsHOtWw twOB®lsy | .1, JouyddsdedC medO d J «
BN &z MtBcOds dBRdetscts BOIjtedOdzO, Lo dwWeh jets
oBHBj A3 . [ 21, fn 63]. RMMmdzi Hise Odad v , ftoctso j HJ
Ylsts tsHds?2 dL ddzQoadz' » ftedydde L Offsdzj dedw L j to v
fJlsO sSOtefFo dafzg ) MOHSCORB] d IsOdzr B o tsH O3] . {
COOdzse L jtc M dr ~OttOCljtedMmisdCts2. IMmMijets d

tcjecdsdz0 d twjLikzdz O jets dimdzj Hise Odzaf2 fls O
sOORMsOdzm ¢ 2 sB dzgMig Hls sWHEJ E.toFDic D MePahEts:
sB d&zOMisdee.1,97€s osftesmMkz © ctokddssotsds  dlsOded d
SOLORMsOdzOe ¢tA&IHT dBtedzj s@P2 OBHtsOdzigEs2 9 BB ¢
1970¢. [22, M 76].

o tso toj d3j dedzr | Cffr]fl"deJHB@g)dgdis‘G‘BtsEGjt;dﬂS@d@fn%@IBtddsdzﬁ
[ . &. 1l jtte O, O IsO¢Cy | Mo w L Odgr M dLEkyjddj d
dmmdzj Hso Odzdy ¥ 60O 1 Of OHdes?2 -BdeHwd@r 020 . 9 N BB BEO
Yyjdedzr | Mo jHjdedw 5 MtshMisswddd Bdscdd? Jdahjsts stc d &
dzq’: daizj i s L tetsL dsdzdetsy fesdMatsyHidedy, d dogjsls
AstodisL s fdMOdz s AiMmMlsjtfder =@ BdZEHYOR O, L Of OH(J dzC

fiJtedtsH L Of sdzdgw dzdfy eotHt?2 d dd3djdzd " dteddzz HEs 1
dg o J dzd € O, sHdEZOC Ctdzduyd Msets tetddats d i3 Mis
Msjfdzr § tJ<¢d BKOLEZ:Is o -dzPL €ds5dz2i B Oztflz] & jnists
LIsdr BLjte BlsdzdyoOslsmwy 5 cctsHOB d MiL dOd.
ftesdmMrntsHdls o dF thoz) sz af iftsCdetso sd3 fted jcets B Mis
fjtedBH, O MOHSd dibdicts §jtedsHO fYtsylsd ¢
fMikh i Mlse j dzdzsec s o ddg0Bldzdw [ 23, M. 1301

] 1999 8 GtsSH OR ftesdmMrsHd s §siisj ( j dedats]
s OL Or Mis OdzOs Is Wftddasys] A dzd dzO@ L OMER © 1998 GEBHO
L CMfiJHdydd RdzMisdlskzisO Ltsdtedd, AjdsttO BJBdsc
GHE B dZO fteso jHjdZO MewiL! &BiyHE d&OYOEsA ¢ dzts
sL jtodzs?2 ttdedlstsW OkzdzjQr IMisfg Paz] tcdiflsos VW 202 SIdPtc O H
Msftcso sy HOs h Owiw fMEase jwdkkd d orfmpr nOdedj B L §

[ Odzr 2 ¢<C¢MEOI Blsdj dzd " deddes?2 HB 150 GilWese, C
i stctse [ 2064]. 9 1063

[ BdzdIststcd dzc L j 6 @8] RBODR §fS@LOQ OMs § tsdzd ¥ J «
bieso dz" oH' dz20 dEhscdn L jOF stihls0d0? e 2
fitedsHO, HoJoh jetsmw dO ktls dBsdjdls 8 djlk. [,
SHdOCS, &0 Mjojtej tBdOMIsd, cOFtswts,| Mg tdasalPdz'yf
f SHdW dzfirt . 820 Bj Bt [ 25, @ 745].

Il Ctsdzyd X1 X 9j¢0 o9 dddRdsdasecdd B d yjibkis ¢t
usts {1 dzjtecjlsdyuimcoOw §O0LOHdCE RO, Mmsd Bdjfjlswh,
Bdtsdzsddui ME 52  tofc oozl BP) dzp 0 ZHiso dzj Iso stoV
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Mdzsy dz" § d LdzOydlsjdz' dzf@ j ftetsBdzj s, SCtsbtste’ j ©BF
csmMkzH OteMmise j dzgdesd3 d ¢ dzsB Odz! detsdz EZtetsodzv n. 1 Isj yd
mMdsd " Odzmpw ls yj dzse § €O d dOMj@ag.ddw ¢ MmMtstseh jMise

l1tcOCIsde O fsMmisOGoaddz® fjtejH dzddBdsdksedi2 dto
Ef tcOo dzj dedv 1 Ssdzsedui MSddizsd MdMmilsj ORI, Hdzv € sl
dzj H sMiIs Ols sydz' d3qd .

J Ctsdzy g XI' X 9jC0O0 dOEkC O, CslststcOW, dzj fmd3
ftesdL o tsHMIsEDO,W el HfGOL @ § j yOlsdzwe h dj ftodd3jter d B
bdze stedlsdz fsHOoadzve h jes Btsdz h qdzMmlsea © OB IS B' dz
o HtodttsH] ddzd o dZOBBtwOLtstodtsds + S MY jted dizj dals j ,
dzOB dz¥ H j dzd 2 sBtcOB O’ 9,0dzddn’ o fipis Olsid BIs @ dzy s € dzts
LB dtedyj ME 2 Wstedzdz o dkzyh jdk fMdkzyoj M tyj dt

Il Ctdgyy XI X 960 MOBts Mt t©OL EZAGJ dzsf: ,
LCsmdmisjdr, kjd d&zyhj. [Mtejddes MmejHd §LOS
BdFud MEOW o9jtcO o Mddkz MsObdMmisdu MEdn djlsBHBE
L BBd hda fBi jdses HOddz 2. vits {1kt dj bkOS, f
f sdgv dzd d, mMdzj vy fJtodjtez WdLdSCtse d ~dd3dS e
f zOdzd tctso Odzddels @ C MY § tod d3d

{Mtsets] LdOyjddj ftd dLiEzyjddd &sthsd LS
i to d ydpddgtst Mils o j dadz" J Mo wL d, dzts d oL Od diBsHj 2
oLOddBsH | 2Mlsa dw, sBtcOL ¥ h dj fjlsdzd tslstcdyOlsj dz’
fMls OB d dz' detsfls d Ol ®zls d-gddereigls ks tc j CdsiffefdEO Y § tots s t
MtczCIskzte® tOMMBOIstcdo Oj di3F = BI jSIstso d MmdMmlsj d3
dmimdzj Hse Odzdw 1 CSsdzsedyj MSdr MmdMmlsj k. | d dgdzts dzts G
f stsh tow dzOfiy! slsdesdlsj dz' dagts dzj B tsdz? M dfdie d ¢ sQEJlsyd] efdzts
buyOfmisdd d §sHHjtyCj kjn, Skt Brd& shdseOd o
Gtolkztf tf r dzd dzdzts dzts @ ts ) MtsL H Odzdz" w zOB stcOlststed W -
Wsttd3dtetse Odzd f)!  dzObkyde' j bjnddSkzd Iktsets 3j ot

Il Cdzydy X1 X 9] ¢0O defflsdydatiss ¢ dHvd dea@aizgd@dizO fiius d -
stsdz? Cts ots otej d3j dzd, dzs d o ftesMmistcOdzmlise j . )
L dzOydlsj dz dzgzs tetsdzr Mr cteOdzd + WW jCIsr f tetsflstcOdzml
d Istej » d3j to dzts 2 GdHtetsHd dOBd yj M¢ 2 d twdzttss d:
M smMtseMisotso OdzO twOLtcOBBISCO fftodBtstetse otsL HEI datsc
o dzj dzd J Gjtsdda stcdzsOyd tsdedzr n Csdistf ! 8 Isj tede A fiy
sedd, c¢jtetO¥Wdd d Htkzedn dOES 5 1 J &ddzj dzO
d¥ dyud S dzdds o ¢ dzs yow, d2Of tod 3 te, dimy sdz
cOIsO Cdzjssydz' » OolstsBBOIsse (1 tsMmf jdztse, 1986
Mdzso 52 dzddidesdzsedd mm 9 jC O wodzw jlsqw 1 dzgj
dZho eojhjMmlse d 1 djteedd (1 ddes | e, 1968,
dOzaﬂde@ HddzOBI ¢ d + SsMdmisd &3 dzf s sted 30  d  d d3J
B

11

c>°ﬁc>:,<3r

Yjddj, €0O0C LOCHKd 1's5btsdd o &jr0oddcj «&OI
dZdy® [ jdegH jdzj jo O + dzj Bgjdzelsse o " ddidd.

[ HdZOC 5 ttOLodlIsd | dzd 3dets dzts ¢ d u g MS d - L dzO dzd 2
SHj d@fdedse L H Odzd 2 fs¢C0OL Odzd, Yls ts L dzOdzd W 5B
JISB:ISHdd3r, dzts dzj H sMiIs Ols ts y dz' HdzZ?" OHJj C 9 Olsdatsct
dfmlsj ds. Ofmsdlsjd dzr j] Mseh jMmlse® d ¢ tetsflstsOdz
dsidzgtsc:;lsq’u;fr]gqfé f sHOuzy ¢ tlz] tlzg - sHEE[figds Ols detyg j dz ¢
CsdsedyujMSdr fesBdjd XXI 9jC0.

114



1 ¢ tsdzy XI'X 9jC0 ftjyHy oMmMjets L CBdBedw
mMd mils j &3O Htsdz>1dzts B' Is fesdzvIss ot oMmj2 JJ { t5dzdzt
L Issets fBSHASHO oL WwWIisr s ¢ tizap jJdgfO-LLO2ds - § OB N j
1" fMstesj] t©OLoadlsd] ddWstedzgOydesdzdzr 7 Isj n desdztse d 2
mMsyd IsOdzdd M IstejBtsoaOdedV 3  Ssdzsedyud MEBEts  tefs
sHdzdd3 dL o stsHBe tLOBTSIST 9 tsB dzOUysstyl U @ sUste g C
fjted SH Motsjcets Mmkhjmlsetse Oded W 9 ) k2 te dzO dzj cC ¢
sfzBdzd Cso Odes kY J Bisdzj j 150 Ibtsise . [ dzd Is j dz'
HOdzdzr = MisOdzd dgj Istsdzr S5 tsBI j SIstsd3 dgOB dz¥ H j dzad VW ¢
dei dMmugsL GOk Md dzd zOMm* ), dets d Bl jCIstsd3 ¢4 daj tOY(
BsHjdzg 2. rdzvw tejhjdedvw dzddzddesdzsedui MSdr § tetss dzj

sty ! ¢ Isjtedets] dfttHHjdod tefse Oedddzj 2 N d = d3j IStsH dUJ
¢ sdzyd XI' X 9460 BrdO tlddud z0v fddzs &z8Y s cHjJdedh
LoltesWdeOydYy twHO ®BsemMSdn L Sshmdmsjd. 1 Ikt ¥
d fMmEh jmsekzels, des Hj dzts IsisC stz d Y i 5T sdmB)isOd Oy c
d dzi 1 BsydesdzOdz detsy dOMd&ZOYHjdzdi 1 IsdBJOE O Ofmls t
clCtsdzseduyuj MSdd3 y 2todzOdzd ls Odze ) O ML HOd]] s
ftcj HSlsotcON O ls, JiMmdzd dai YtejHBIotcON O Is, Ists,
sO¢dn COOMmistcts W d HOsl tjCtsdgidHOydd ¢ dn
Mtstslse j Isfls e dod] Wigkdyf. sfdzj H Mls

l Sdzyy XI X 9jC0O0 Mmkh jMmMsoakzjls Isjstedw HJdAZO®R
By jls HJ d&ZzOIs! fteOCIsdyjMedj ftotsedetsL ' dzy Istsdz €
mMdlszoydw . RHjW s Istsds, Yybsts 1 Ctsdzsedyd mMSdy
mMd Misj RO . g8 Oty tce j dzgffls § tcd dzv dzd H Otco d dztso < !
Hsfisd e dzd dzd dGzdesdztse dd wslsdetsmdls j dz! dets dzj H O9 dats.

] Ctsdzgyy XI X 9SO Brdzs or widgjdedjy Odzlstetsy ts
fstfzdzv ydd, mMstsBh jMsea ©® d 1 Ctsmdmisj d3r . gl JCIste
hdtesCdd3, pkdur Otewl "Hazdzj ety M dr SCodW dmMSOyd?2. g
9JC) kOS2 YBHABH kY] COLOENW dzj HsMisOlstsyds d
Coltster j| daj §sfistcOHOdd tls yj dzse j yi MEsets o dzd W c
Yj dzse jyj Mé sy spolginsdgd] gps20dgofs: © BdtshW jter (-
l jtedzOHMS BEts) .

4 J G tsSH dgv X J dzj HsMIsOIssydzes dL zyOls! o dzd W dzd
dzjsBoBHAE fjtejrntsH & dLEyjdds oL OddsHj2Mise dw

qHjw 1-CSeEazs il 1:4 medn d - HOdEcEumsygiade' dsf = Mg

I SL©EOM0j s ftofsd OB dz¥ Hj dzd2 ( S dzd s sted dzg O)
dmdj Hco Odzd2 » (BHEGkED S j LOH@I{_ Ef cOo dzj dzd ¥
vOCdd GSBLOLBAE, fjHEZOCOj & 2 SwokSd2 Odod
sjdeHjdzyd?2 dd dled Od BB 6OL 55 daj Gjlsjdnizjls d
fijemfjSilsder MmowLd Mmootej ddj dedegs? 1 SCtssedd f) 4
d dels § dzdzy € IsO, M) cdzsBOdz! dg" B d Lt Isdud MEddsd ftetsed
SCtekyOsh j2 MejHr d dsyjuzdj dsmsoddmn: L O dns

J H
J HdzOC 5 Mm¢ OL Odzgdzts G 5 HisMis Ols sy dats Ylstse ’ dzd
LOdd B3O j Isqw Mmetsj 2 d, dzj mts dzdzj dzdzts, dzj 5B A SH d d3ts 2
fzlsd t©OLoadlsdw dzOESCd dagj BBdegsets HOdz hj d HOdz h
O YdZOY d (OGS gy idshBY . HClsts ftetsBdzi BB otej dgj d
mMd3j dz"@  OtcOH Jd G d3" .
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10 HOdzdzr 2 @dBsdigj dzls BBdz! h JdgMmlseats dMmMmdzj Hise Odac
{ OLostesIsdzj 8 © [ . d Hts. ) mMew L Odz IsOC Y J m 1 ¢t
dzj B ZOesf tedW Isdzse 5 Odasdets f dz@ J clzpasiydsm e jsdz'v.j 2 Mls

v 06 f etsB dzj &3O L OGtewW L dzj dzd W sL j tc cOMmMmMdssis tc §
slsd3j yd dzts, Yls ts H dzw tcd cdsdzO M Btsdzr hdds € tsdzd .
B dzj eOdzdL Oydj 2, H s dzdz" J tslsdztsy j dad W M smtse dz
L dzj d3gd dalsr O O4 Of jinsdd?2 wo dzw j Isfmw FtcOdztso tstclz H dzt
fcHCOLEZB] 90jls ftsH MeBts?2 or h j dzOyde Odzd J tc OL dzd -
swy jdzn n i3 sOdzdztse L GeBtedzr » fsEBH o Mtsdzj dz' § 5

vO0Cdd3 BBBtOL tsd3, a3r f sded 3OJ o5, duiisits Istf tettssdaz " dg®
dmlssted ¥ d oefftesm dqLEzyOdzimw Ish Olsjdz’ dzgs d ff teSHTSC
vl BOIsdSE dimMmdzj Hiso Odzd?2 tsL jto tOMMdZOIStcdo O G s
dzOff tOo dzj dzd v :
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cdHtesdzsed ud M& dJ ;
BdBG) scwOWduiMsEdy;
g st Csazsedud M dd;
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RENEWABLE ENERGY AND ECOSYSTEM SERVKCES: A
CLASSIFICATION IN AZERBAIJAN

Imamverdiyev N.S.
(Institute of Geography named after Acad. H.A. Aliyev, Ministry of Science and
Education)

The transition to renewable energy sources has become a critical component of global
efforts to mitigate climate change and promote sustainable development. édpwesy
deployment of renewable energy technologies can also have significant impacts on
ecosystems and the services they provide, such as carbon sequestration, soil fertility, water
quality, and biodiversity. It also highlights the potentiatbemefits & renewable energy
deployment for ecosystem services, such as reducing greenhouse gas emissions and
improving air and water quality. Renewable energy sources, such as wind, solar, hydro, and
biomass, are increasingly being used to meet the world's enegys ndue to their
environmentally friendly nature and the desire to reduce greenhouse gas emissions. However,
the expansion of renewable energy infrastructure can also impact ecosystem services, which
are the benefits that humans derive from nature, sactleman water, air, and food. This
geographical assessment aims to evaluate the relationship between renewable energy
infrastructure and ecosystem services. Here, also explores potential solutions to mitigate the
negative effects of renewable energy infnasture on ecosystem services, such as the use of
ecological compensation measures, biodivesfsigndly design of renewable energy
infrastructure, and stakeholder involvement in decisi@king processes.

Introduction: Renewable energy refers to enerytained from natural sources that
are replenished faster than they are consumed. Solar, wind, hydroelectric, biomass, and
geothermal power are some examples of renewable energy sources [1]. These sources provide
energy without the negative environmentalpacts of fossil fuels, making them a crucial
component in mitigating climate change. Ecosystem services refer to the benefits that nature
provides to human webeing, including clean air and water, natural disaster protection,
fisheries, crop pollinatianand control of pests and diseases, as well as outdoor places for
recreation, solitude, and renewal [2]. The functioning of the entire economy depends on
ecosystem services, which are neither worthless nor priceless. Renewable energy and
ecosystem servieeare intrinsically linked. While renewable energy reduces reliance on fossil
fuels and thus mitigates the negative environmental impacts of energy production, it also
reduces the pressure on ecosystems to provide resources to support human activities. A
geographic assessment can help identify areas where the implementation of renewable energy
projects could result in a reduction of negative environmental effects and enhance the
provision of ecosystem services.

A geographical assessment of the relationshgiween renewable energy and
ecosystem services can provide insights into how these two components can be integrated
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sustainably. This assessment can help identify areas where renewable energy technologies can
be deployed to minimize environmental effe@sd enhance ecosystem servicés.
geographical assessment of the relationship between renewable energy and ecosystem
services can provide insights into how these two components can be integrated sustainably.
The assessment can also help identify potetrgaleoffs and synergies between renewable
energy and ecosystem services and inform decisiaking about where to locate renewable
energy projects to maximize benefits and minimize negative effects. In the article serves as a
comprehensive guide coveribgpics such as ecosystem services intent, renewable energy and
their interactions. Casalegno et al. research in this area demonstrate how renewable energy
can be used to enhance ecosystem services [3].

Moreover, a geographical assessment by Hastik ettha.,paper discusses how
renewable energy can be used to optimize ecosystem services and promote their consideration
during landscape management decisiwaking processes [4].

Another relevant resource is an article titled "Renewable Energy Explainedhj4].
article provides information on five different forms of renewable energy: solar, wind,
hydroelectric, biomass, and geothermal power. The article notes that these sources can
provide energy without the planetarming effects of fossil fuels. Nationale@graphic's
article "Renewable Energy, Facts and Information" provides additional information on the
topic. The article emphasizes that renewable energy can provide energy while also preserving
ecosystems and reducing environmental harm.

Material and method. A geographical assessment of renewable energy and
ecosystem services involves evaluating the distribution and availability of these resources in
different regions. The assessment can be conducted using various methods, including
geographic informationystems (GIS), remote sensing, and modelling. GIS analysis is a
powerful tool for analyzing and visualizing spatial data, such as land use, vegetation cover,
and topography. Remote sensing, using satellite or aerial images, can provide detailed
information about ecosystem services such as carbon sequestration and soil moisture. GIS
Modelling is used in this article to simulate the impacts of renewable energy development on
ecosystem services and contrariwise. The assessment also involves stakeholder ahgmgeme
ensure that the perspectives and priorities of local communities and other stakeholders are
taken into account. This includes consultations with indigenous peoples, local governments,
industry representatives, and civil society organizations.

Results Renewable energy in Azerbaijan is a topic of increasing interest, with the
country having a high potential for renewable energy sources. The government has taken
significant steps towards promoting renewable energy, including the adoption of the Law on
Renewable Energy in 2021, which created a regulatory framework for renewables and
established support mechanisms for renewable energy projects [5]. Additionally, the Republic
of Azerbaijan has undertaken a Renewables Readiness Assessment to create@nagifici
sustainable energy system, making it a top priority in the country's efforts to diversify its
economy [8]. According to the Ministry of Energy of Azerbaijan, the potential of renewable
energy sources, which are economically viable and technieglilfle, is estimated at 27,000
MW, including 3,000 MW of wind energy, 23,000 MW of solar energy, 380 MW of
bioenergy potential, and 520 MW of mountain rivers. This highlights the significant potential
for renewable energy in Azerbaijan [6]. Overall, Azgjn has shown significant progress in
promoting renewable energy sources, creating regulatory frameworks, and establishing
support mechanisms for renewable energy projects.

According to the Azerbaijan Ministry of Energy, renewable energy sources in
Azerhkaijan have huge potential, with a potential capacity of 27,000 MW, including wind,
solar, bioenergy and hydro power [5]. The total electricity generation capacity in the country
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is 7542.2 MW, and the capacity of power plants based on renewable energgssourc
including large HEPPs, is 1304.5 MW, which is 17.3% of the total capacity [6]. It is
important to note that the country is heavily dependent on the oil and gas industry, which
provides about 90% of its export revenues and finances about 60% of thengerebudget.

In addition, oil and natural gas provide 98% of primary energy and more than 90% of the
country's electricity [7].

Azerbaijan has significant potential for renewable energy development, including
strong solar and wind resources, as well assgects for biomass, geothermal, and
hydropower [7]. In fact, due to its climatic conditions and location, Azerbaijan has greater
potential for renewable power generation than the rest of the region, with higher insolation
values and comparable conditidosneighboring countries in the South Caucasus [9].

In particular, the country has been found to have excellent conditions for solar
photovoltaic (PV) energy, with around 70 countries boasting average daily output that
exceeds 4&kilowatt hours per instied kilowatt of capacity (kWh} enough to boil around
25 liters of water. It's worth noting that in total, 93% of the global population lives in
countries that have an average daily solar PV potential between 3.0 and 5.0 kwh [10]. Despite
the country's ptential, practical deployment of renewable energy resources in Azerbaijan has
been limited so far. Nonetheless, the country's -kengn ambitions suggest that there is
interest in developing these resources further [7].

The data of the Global Wind Atlathe average wind speed in Azerbaijan is between 4
to 6 meters per second, which is considered a moderate to high wind speed. The country has
several regions with good wind resources, including the Absheron Peninsula, the Caspian
coast, and the highlands tie Greater Caucasus. Despite this potential, wind energy is
currently underdeveloped in Azerbaijan, and there are only a few wind farms in operation.
According to the International Renewable Energy Agency (IRENA), the installed wind power
capacity in Azebaijan was only 28 MW at the end of 2020, which is a relatively small
generation compared to the country's total electricity generation capacity. Generally, the
country has a technical offshore wind resource of around 157GdVer 20 times the
c 0 u n turrgntiirstalled energy capacity. The potential of renewable energy sources, which
are economically viable and technically feasible, is estimated at 27 000 MW, including 3 000
MW of wind energy [6].

The power generation potential of the rivers in Azerbaigaestimated at 40 billion
kilowatts per hour, and the feasible potential is 16 billion kilowatts per hour. Additionally,
smaltlscale hydropower has significant developmental potential in Azerbaijan, particularly in
the lower reaches of the Kura RivdretAras River, and other rivers flowing into the Caspian
Sea [11]. Azerbaijan has not fully utilized its renewable energy resources, including
hydropower. According to the International Renewable Energy Agency (IRENA),
hydropower accounted for 15% of Azaijan's renewable energy capacity in 2021, with a
total capacity of 1,152 MWHydropower accounted for 15% of Azerbaijan's renewable
energy capacity in 2021, with a total capacity of 1,152 MY\L[J.

Azerbaijan has a high potential for renewable energyces, including bioenergy [6].

The potential of renewable energy sources, which are economically viable and technically
feasible, is estimated at 27 000 MW, including 380 MW of bioenergy potentiall. Bioenergy is
a type of renewable energy derived fromrnbass, i.e., plant or animal residues. As a result of
the processing of bioenergy, automobile fuel, heat and electricity, as well as various products,
can be obtained.

According to a report by the International Energy Agency (IEA), Azerbaijan has a
geothermal energy potential of up to 800 MW12. Initial studies indicate that there are 11
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geot her mal zones available in Azerbaijan thea
either electrical or heat energy, depending on the type of thermal water [6; 7].

Discussion. This provides an overview of the links between renewable energy
development and ecosystem services. These advantages are included below:

A Renewable energy sources |ike solar, v
sustainable energy while redog environmental impacts compared to fossil fuels. However,
the development of these energy sources can still impact ecosystem services in various ways.

A  Ecosystem services refer to the benefi
such as waterygification, erosion control, habitat provision, and aesthetic value. Renewable
energy development may enhance, reduce or modify these ecosystem services in the areas
where facilities are built.

A The impacts of renewabl e demnseverg factoosn e c o
including the type of technology, siting and design of facilities, as well as the sensitivity and
value of ecosystem services in a given location. Geographical factors such as topography,
climate, and land cover also play a role.

A deographical perspective is useful for identifying locations where renewable
energy and ecosystem services carexigt sustainably. Mapping the distribution of both
energy sources and ecosystem services can enable careful planning to maximize benefits and
minimize tradeoffs.

A Further research is needed to improve o
renewable energy and ecosystem services. Sustainable practices that conserve ecosystem
services should be integrated into energy planning andypadiking.

A A balance is needed between mitigating
and protecting the ecosystem services that are vital for supporting humabeingll
Geographers can contribute to finding this balance through evideisesl assements of
tradeoffs and cebenefits at different spatial scales.

Renewable energy has many advantages, but it also has some disadvantages. One of
the biggest disadvantages of renewable energy is that it is unreliable. While fossil fuels are
available in @mand, renewable technologies depend on the weather and other factors to runl.

At the present time, most renewable energy generators are expensive to set up [12]. Also,
sources such as wind turbines and solar cells rely heavily on weather conditionscavhich
make them less reliable than traditional power sources. However, renewable energy is still a
promising alternative to fossil fuels and has many benefits for the environment and human
health.

Conclusion Renewable energy, including sources such ags,seiad, geothermal,
hydroelectric, and biomass, has the potential to provide substantial benefits for the climate,
public health, and the economy. Compared to fossil fuels such as coal, oil, and natural gas,
renewable energy sources have a lower impacthenenvironment by most measures,

i ncluding air and water pol l ution, l and us:¢
renewable energy sources are hydropower, wind, solar, and biomass power plants. Together,
these generated 1.48 billion kilowdiburs(kWh) of energy in 2018, comprising almost 9%

of the total production of 17.2 billion kWh. The potential of renewable energy sources is at
27,000 megawatts (MW), including 3,000 MW of wind energy, 23,000 MW of solar energy,

380 MW of bieenergy,and 520 MW of mount ain riversd hydro en
and 7 small hydroelectric plants. It also has 6 wind, 10 solar, and 6 biomass power plants
constructed from 2018 to 2020, which are expected to have an installed capacity of 420
megawatts (MW). Thesbenefits of renewable energy in terms of mitigating climate change

and promoting sustainability make it a worthwhile investment for the future. However, it is
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important to ensure that these projects are developed continuously to minimize their impact
onthe environment and the ecosystem services it provides.
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UOT: 504.75
THE IMPACT OF CLIMATE CHANGE ON PLANTS GROWTH AND
DEVELOPMENT

Karimova T.A., Safarova M.A.
(Odlar Yurdu University Ministry of Science and Education of the Republic of Azepbaijan

Introduction: CO, boosts plant prodiivity. Plants use sunlight, carbon dioxide from
the atmosphere, and water for photosynthesis to produce oxygen and carbohydrates that plants
use for energy and growth.

Rising levels of C@in the atmosphere drive an increase in plant photosynéaesis
effect known as thearbon fertilization effectNew researchas found that between 1982 and
2020, global plant photosymesis grew 12 percent, tracking £@vels in the atmosphere as
they rose 17 percent. The vast majority of this increase in photosynthesis was due to carbon
dioxide fertilization.

Increased photosynthesis results in more growth in some phaonsitists have
foundthat in response to elevated £@vels, aboveground plant growth increased an
average of 21 percent, while belground growth increased 28 percent. As a tesame
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crops such as wheat, rice and soybeans are expected to benefit from increaseth @0
increase in yields from 12 to 14 percent. The growth of some tropical aritbpidal grasses
and several important crops, including corn, sugar cane, sarggmd millet, however, are
not as affected by increased £[Q].

Results and discussionsUnder elevated COconcentrations, plants use less water
during photosynthesis. Plants have openings called stomata that allow B&absorbed and
moisture to beeleased into the atmosphere. When, @&9els rise, plants can maintain a high
rate of photosynthesis and partially <c¢close
loss between 5 and 20 percent. Scientists have speculated that this could rpkuitsin
releasing less water to the atmosphere, thus keeping more on land, in the soil and streams [2].

But other factors count. Elevated levels of G@m climate change may enable plants

to benefit from the carbon fertilization effect and use less water g r o w, but i1tds
news for plants. ltds more complicated than
ot her factors critical to plantsodéo growth, su

Nitrogen limitations. Researchers tlstidiedhundreds of plant species between 1980
and 2017 found that most unfertilized terrestrial ecosystems are becoming deficient in
nutrients, particularly nitrogen. They attributedstllecrease in nutrients to global changes,
including rising temperatures and ¢levels.

Nitrogen is the most abundant element on Earth, making up about 80 percent of the
atmosphere. It is an essential element in DNA and RNA and is needed by plantseto mak
carbohydrates and proteins for growth. However, plants cannot use the nitrogen gas found in
the atmosphere because it has two atoms of nitrogen triply bonded together so tightly that
they are difficult to break apart into a form plants can use. Lightné&sgenough energy to
break the triple bond, a process called nitrogen fixation. Nitrogen is also fixed in the industrial
process that produces fertilizer.

But most nitrogen fixation occurs in the soil, where certain kinds of bacteria attach to
the roots bplants, such as legumes. The bacteria get carbon from the plant and in a symbiotic
exchange, fix the nitrogen, combining it with oxygen or hydrogen into compounds plants can
use.

Kevin Grifin, a professor in Columbia University
and Environmental Biology and the Lamddbherty Earth Observatory, explained that most
living things have a relatively fixed ratio between carbon and nitrogen. Thissnikat if

plants take up more CO2 to cr eairtwe atmaesphbre, hy dr a
the amount of nitrogen in the | eaves may be
having enough ni tr ogamund dldabr arguoduthe plantor acaursde t h e
the plot of forest, usually the productivity

in productivity lasts and is permanent, can be a function of whether you have [enough]
nitrogen. So if nitrogen is limited, @ould be that a plant just cannot use that extra &d
its boost in productivity can be short 1lived

Trees currently absorb about a third of humsansed C@emissions, but their ability to
continue to do this depends on how much nitrogen is availakleet. If nitrogen is limited,
the benefit of increased G@ill be limited too.

Earlier research on nitrogen fixation, based on measurements-tifingebacteria, had
predicted that the fixation procegoseabva ks f ¢
25AC, the rate of fixation would go down. |
runaway scenario where nitrogen fixing would decrease as temperatures rose, resulting in less
plant productivity. Plants would then remove less,@©Om the amosphere which would
cause further warming and less nitrogen fixing, and so onnewapaper Griffin describes
how he and his colleagues developed an instrument that enabled them toentbas
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temperature response of nitrogen on the bacteria that formed an association with the roots of
plants, as opposed to on fridang bacteria.

A Wh at we found with our n eplant symisoses unme n t
temperate and tropical trees, svéhat the optimal temperature for nitrogen fixation was

actually about 5AC higher than any of these

11AC higher. This needs to be tested over
that the likdihood of nitrogen fixation decreasing is much lower than we thought, which

a

means that plants could stay more productive
Rising temperaturesGr i f f i nd s wor k al so found that

nitrogen fixation isindependent from the temperature response of photosynthesis, which
involves enzymes made with nitrogen. Higher temperatures can make these enzymes less
efficient. Rubisco is the key enzyme that helps turn carbon dioxide into carbohydrates in

photosynthesi , but as temperatures go up, it Ar el

the CQ gets less precise. Consequently, one fifth of the time, the enzyme winds up fixing
oxygen instead of carbon dioxide, lowering the efficiency of photosynthesis atidguaie

pl ant 6s resources. With an even greater
deactivate. Since plants respond to nitrogen fertilizer by increasing the amount of Rubisco
they have and growing more, the finding that nitrogen fixation casuls&ined at higher
temperatures than previously thought offers the possibility that it could compensate for the
decreasing efficiency of Rubisco at higher temperatures.

Rising temperatures are also causing growing seasons to become longer and warmer.
Because plants will grow more and for a longer time, they will actually use more water,
offsetting the benefits of partially closing their stomata. Contrary to what scientists believed
in the past, the result will be drier soils and less runoff that is ndedstreams and rivers.

This could also lead to more local warming since evaporate transpiratiben plants
release moisture into the dikeeps the air cooler. In addition, when soils are dry, plants
become stressed and do not absorb as muehw@@h caild limit photosynthesisScientists
foundthat even if plants absorbed excess carbon for photosynthesis during a wet year, the
amount could not compensate for the reduced amount gBs@bed during a previous dry

year.

Warmer winters and a longer growing season also help the pests, pathogens, and
invasive species that harm vegetation. During longer growing seasons, more generations of
pests can reproduce as warmer temperatures speedaap life cycles, and more pests and
pathogens survive over warm winters. Rising temperatures are also driving sometansects
invade new territoriessometimes with devastating effects for the local plants.

Higher temperatures and an increase in moisture also make crops more vulnerable.
Weeds, many of which thrive in heat and elevated, GDeady cause about 34 percent of
crop loses; insects cause 18 percent of losses, and disease 16 percent. Climate change will
likely magnify these losses.

Many crops start to experience stress at
depends on crop type and water availabiNfpdels shav that each degree of added warmth
can cause a 3 to 7 percent loss in the yields of some important crops, such as corn and
soybeans.

In addition, an increase in temperature speeds up the plant lifecycle so that as the plant
matures more quickly, it has sime for photosynthesis, and consequently produces fewer
grains and smaller yields.

Plants are also on the move in response to warming temperatures. Species that are
adapted to certain climatic conditions are gradually moving north or to higher elsvation
where it is cooler. In the last several decades, many North American plants have moved
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approximately 36 feet to higher elevations or 10.5 miles to higher latitudes every 10 years.
The Arctic tree line is also moving 131 to 164 feet northward towardpdleeeach year.

New environments may be less hospitable for the species moving into them as there might be
less space or more competition for resources. Some species may have nowhere left to move
and ultimately, certain species will be disadvantaged bghhrges while others will benefit.

Extreme weather: Climate change will bring more frequent and severe extreme weather
events, including extreme precipitation, wind disturbance, heat waves, and drought. Extreme
precipitation events can disturb plant groyarticularly in recently burned forests, and make
plants more vulnerable to flooding and soils to erosion. More frequent high winds can stress
tree stands.

Climate change is also expected to bring ntmm@bined heat waves and droughts
which would likely offset any benefits from the carbon fertilization effect. While crop yields
often decrease during hot growing seastims combination of heat and dryness could cause
maize yields to fall by 20 percent in some parts of the US, and 40 percent in Eastern Europe
and southeast Africa. In addition, the combination of heat and water scarcity may reduce crop
yields in places ke the northern US, Canada, and Ukraine, where crop yields are projected to
increase because of warmer temperatures.

Other effects of increased GAVhile some crop yields may increase, rising;@els
affect the level of important nutrients in crops.thVelevated Cg protein concentrations in
grains of wheat, rice and barley, and in potato tubers decreased by 10 to 15 pesnent in
study. Crops also lose importaminerals including calcium, magnesium, phosphorus, iron,
and zinc. A2018 studyof rice varieties found that while elevated £@oncentrations
increased vitamin E, they resulted in desesain vitamins B1, B2, B5 and B9.

And, counter intuitively, the C&fueled increase in plant growth may result in less
carbon storage in solRecent researdiound that plants have to draw reanutrients from the
soil to keep up with the added growth triggered by carbon fertilization. This stimulates
microbial activity, which ends up releasing £idto the atmosphere that might otherwise
have stayed in the soil. The findings challenge the-loeid belief that as plants grow more
due to increased CGQthe additional biomass would turn into organic matter and soils could
increase their carbon storage [3].

Conclusion: Many of the studies into the response of plant life to climate change seem
to swggest that most plants will be more stressed and less productive in the future. But there
are still many unknowns about how the complex interactions between plant physiology and
behavior, resource availability and use, shifting plant communities, and fattters will
affect overall plant life in the face of climate change.
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Introduction: Atmospheric ozone absorbs ultraviolet (UV) radiation from the sun,
particularly harmful UVBtype rays. Exposure to UVB radiation is linked with increased risk
of skin cancer and cataracts, as well as damage to plants and marine ecosystems. Atmospheric
ozone is sometimes labeled as the "good" ozone, because of its protective role, and shouldn't
be confused with tropospheric, or grodegel, "bad" ozone, a key componentaaf pollution
that is linked with respiratory disease.

Ozone (O3) is a highly reactive gas whose molecules are comprised of three oxygen
atoms. Its concentration in the atmosphere naturally fluctuates depending on seasons and
latitudes, but it was genehalstable when global measurements began in 1957.

Groundbreaking research in the 1970s and 1980s revealed signs of trouble [2].

Results and discussionsOzone threats and 'the hol&. 1974, Mario Molina and
Sherwood Rowland, two chemists at the Uniuwgref California, Irvine, published an article
in the journal Nature detailing threats to the ozone layer from chlorofluorocarbon (CFC)
gases. At the time, CFCs were commonly used in aerosol sprays and as coolants in many
refrigerators. As they reach thératosphere, the sun's UV rays break CFCs down into
substances such as chlorine.

This groundbreaking reseafthor which they were awarded the 1995 Nobel Prize in
chemistty concl uded that the atmosphere had a
atoms n the stratosphere.

One atom of chlorine can destroy more than 100,000 ozone molecules, according to the
U.S. Environmental Protection Agency, eradicating ozone much more quickly than it can be
replaced.

Mol ina and Rowl andds standiyeamolBnglishastientdtat e d
found a hole in the ozone layer over Antarctica that was later linked to CFCs. The "hole" is
actually an area of the stratosphere with extremely low concentrations of ozone that reoccurs
every year at the beginning of theultern Hemisphere spring (August to October).

At the North Pole, a degraded ozone layer is responsible for the Arctic's rapid rate of
warming, according to a 2020 study published in Nature Climate Change. CFCs are a more
potent greenhouse gas than carbioxide, the most abundant planearming gas.

The o0zone | ay érabeportgeeaseduirs earty @aR3, gcientists keeping
track of the ozone layer noted that Earth's atmosphere is recovering. The ozone layer will be
restored to its 1980 conditi® before the ozone hole emergetly 2040. More persistent
ozone holes over the Arctic and Antarctica should recover by 2045 and 2066, respectively.

This progress is thanks to the Montreal Protocol on Substances That Deplete the Ozone
Layer, a landmark agreeent signed by 197 UN member countries in 1987 to phase out
ozonedepleting substances. Without the pact, the EPA estimates the U.S. would have seen an
additional 280 million cases of skin cancer, 1.5 million skin cancer deaths, and 45 million
cataractd ard the world would be at least 25 percent hotter [3,4].

Conclusion: Nearly all the ozoneestroying chemicals banned by the Montreal
Protocol have been phased out, but some harmful gases are still used.
Hydrochlorofluorocarbons (HCFCs), transitional subisti$ that are less damaging but
still harmful to ozone, are still in use in some countries. HCFCs are also
powerful greenhouse gases that trap heat and contribute to climate change.

Though HFCs represent a small fractiohemissions compared with carbon dioxide
and other greenhouse gases, their ptarsgting effect prompted an addition to the Montreal
Protocol, the Kigali Amendment, in 2016. The amendment, which came into force in January
2019, aims to slash the useHfCs by more than 80 percent over the next three decades.
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In the meantime, companies and scientists are working on climendly alternatives,
including new coolants and technologies that reduce or eliminate dependence on chemicals
altogether.
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