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EXTRACTS OF MEDICINAL PLANTS OF THE NORTH KAZAKHSTAN REGION
AS AN ALTERNATIVE TO TRICLOSAN IN DISINFECTANTS

Ashirbekova Zh.N., Dyuryagina A.N., Ostrovnoy K.A.,Byzova Yu.S.
(M.Kozybaev NKU)

In connection with the current epidemiological situation, the issue of creating
disinfectants that differ in availability and at the same time high rates of antimicrobial action
is quite acute. The choice of this researckdalion is due to an urgent global problem, which
iIs becoming increasingly acute in the context of a pandemic, which consists in the growing
resistance to synthetic antibacterial additives of strains of many known pathogenic bacteria, as
a result of which ew pathogenic microorganisms appear.

Analysis of the formulations and composition of modern antibacterial detergents allows
us to conclude that the most widely used antibacterial components in the soap base are
triclosan and triclocarban [1].

Cl OH Cl Cl
Cl N N
Cl H H

ClI
Triclosan Triclocarban
5-chloro-2-(2,4-dichlorophenoxy)phenol N-(4-Chlorophenyl)-N'~(3,4-
dichlorophenyl) urea

Figure 1- Chemical structure of triclosan and triclocarban

Triclosan is a lipophilic compound with antimicrobial properties. It is used in many
personal care products, including toothpastes, antibacterial soap, deodorant soap, cosmetic
and antiseptic products, aadtiperspirants [2].

Numerous studies have proved that the widespread use of synthetic antibacterial
additives in household chemicals has led to a loss of sensitivity to pathogenic bacteria.
Constantly using soap with an antibacterial effect, there skahat sooner or later exposure
to disinfectant components will cause genetic mutations in bacteria and lead to the appearance
of microorganisms that are not sensitive to them [3].

A study conducted in 2000 showed that small amounts of triclosan carsbeedh
through the skin and enter the bloodstream. Triclosan is rapidly absorbed and distributed in
the human body. Maximum concentrations are reached within three hours after oral
administration. However, the metabolism and excretion of the compoundauaeckily [4]. It
was revealed that the widespread use of triclosan for 50 years led to the appearance of
bacteria in humans (E. coli, Staphylococcus aureus) [5] insensitive to antibiotics of the
fluoroquinolone group (ciprofloxacin). This may lead to &lateffect from antibiotics in the
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case of human disease. 700 thousand people die every year due to antibiotic resistance in the
world. And if this problem is not solved, then by 2050 this figure will reach 10 million [6].

In recent years, caution has hegrowing due to the fact that with prolonged use of
triclosan, it can cause problems with endocrine regulation and the ability to procreate, and
also has a negative effect on the brain of unborn children, also has a destructive effect on the
immune systenand causes allergies. Animal studies have shown that triclosan increases the
risk of infertility, early puberty and hormonal problems [7]. Triclosan was created as a
powerful antibacterial and antifungal agent. However, in the end, it caused gene rautation
bacteria that make them more resistant to the effects of such antiseptics. The Scientific
Committee on Consumer Safety of the European Union has issued a warning that triclosan
can cause an increase in antibiotic resistance [8].

In 2014, the US statef Minnesota signed a local law banning the use of triclosan in
consumer goods. It came into force three years later, many companies fulfilled its
requirements earlier than this period. In 2016, the American FDA agency decided to ban the
use of triclosanrad triclocarban in liquid and solid soap, since the manufacturers using them
could not prove their safety and effectiveness with prolonged use [9].

Thus, multiple studies have shown that antibacterial additives in hygiene products
provoke allergic reactian increase antibiotic resistance of bacteria, can cause endocrine
disorders, acute and chronic intoxication, and even have carcinogenic properties.

Medicinal plant raw materials of the North Kazakhstan region as an alternative to triclosan
The main actie antibacterial substances of medicinal plants are phytoncides, which are a
complex of compoundsflavonoids, terpenoids, tannins and other substances [10].

Phytochemically, medicinal plants of Kazakhstan contain most of the known classes of
biologically active substances (flavonoids, alkaloids, organic phenolic acids, vitamins,
tannins, coumarins, etc.). Phyto preparations less often than traditional antibacterial agents
cause the formation of resistant strains of microorganisms and even with proloegkxdnet
provoke the development of resistance of microorganisms [11].

The North Kazakhstan region is geographically located in favorable climatic conditions
for the growth of medicinal plants, which include a biologically active component compatible
with a soap base, which makes it possible to harvest plant raw materials with little labor.
Analysis of the literature data indicates the lack of research in the creation of antimicrobial
detergents containing extracts of burdock réat{ium lappg, wormwood(Artemisig.
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Figure 2i Wormwood @Artemisig and burdock rootArctium lappa

The main biologically active antibacterial and antifungal components of medicinal plant raw
materials



From a medical point of view, organic compounds such as flavorteiggnoids and
many other biologically active substances are considered to be a more necessary component
of medicinal plants. Flavonoids are natural dyes, food antioxidants, tannins. A number of
flavonoids have antibacterial (antimicrobial) action [12]l #®&kpenoids have antispasmodic
effects, sedative, expectorant methods (terpinghydrate}inflatnmatory and antibacterial,
stimulating cardiac work and respiration (camphor). Monoterpenes have antibacterial,
diuretic, stimulating effect; possess an@iproperties; are used as fungicides, antiseptics,
insecticides [13]. The main antibacterial components of medicinal plant raw materials are
presented in Figure 3.

TpAMOIi QHTUMUKDOOHBII 3bdekT Henpamoii antu-
Knaccol coepn- | TunmuHble co- i AHTHOKTEPHANbHBINH, | MMKPOOHDIN 3bdekT
HeHMii e/MHeHHA 0GoGiiexian CTPYKTYPa Amum?ew npomsogupycnbm (MMMyHOMOAYRUPY- Werounmkw
sbdexr oLy
Karexubl, Shigella spp., Toda M..1989: Borris R.P
::;ﬁz?m' MS;?%Zg:n? l [IporueoBocnany- 1996; Batista 0.A., 1994;
(DnasoHouab! YOM3NH Hg - Candida spp. Toams- GaKTaHH Tenbhbii dddekt | VijayaK.,1995; Barnard D.L.,
gl Pank+ OaKTepul, | ¢ j1-g TNF-a) | 1993; Hunter M.D,, 1993;
reHHH, FanaHrmH, Coxsackievirus, Prabuseenivasan S.. 2006
UHAHHTHAMH RSV; HIV e
Menton, papHe- P aeruginosa, Cichewicz, R.H., 1996; Vishwa-
TepnexongbI 301, KapBakpon, V. cholerae, [TpotnsoBoCNany- karmaR.A., 1990;
5 @f Hble Macna | TMMon, JBreHon, C albicans S. aureus, B. subtilis TenbHbli 3ppekt | Taylor RS.L., 1996; Suresh B.,
P AMHOAAPOH, L. monocytogenes, (IL-12, IL-6, TNF-a) | 1997; JonesN.L., 1997; Ayfor
KYPKYMMH H. pylori, J.F, 1994; Hufford C.D., 1993.

Figure 3- Antibacterial components of medicinal plant raw materials

To extract the maigroups of biologically active substances in the studied plant samples, 70%
ethanol extraction was carried out by Soxlet, studied for the presence of the main groups of
BAS. Qualitative analyses were carried out on the identified classes such as flawmbids
terpenoids according to known sources [14]. The results are shown in Table.

BAS Group Qualitative Reaction Observation Wormwood | Burdock
Root
Terpenoids To 0.1 ml of the substance add 0.9 1 Bright green coloring + +
of 96% alcohol, 0.5 ml of phosphotic appear.

molybdenum acid of 5% alcohol
solution, 0.5 ml of concentrated
sulfuric acid and mix gently.

To 3 ml of the substance, very A brownishred ring + +
carefully, alonghe wall, without appears at the
shaking, add 1 ml of a solution of p| interface of the layerg
dimethylaminobenzaldehyde in
concentrated sulfuric acid.

Flavonoids TheZaprometov reaction Appear shades of rec + +
The reaction of Herhammer and | A red-brown staining + +
Miller. or precipitate appears
instantly
Gage reaction. Coloring from pale + +
yellow to bright
yellow

From the table it can be concluded that a qualitative analysis proved that extracts of
burdock root (Arctium lappa), wormwood (Artemisia) have groups of BAS containing
antibacterial components.



The development of a formulation of a disinfectant detergent with natural components
as an antibacterial agent will make it possible to create cdampgeaffordable, safe for public
health antibacterial detergents, which is especially in demand in the sanitary and
epidemiological situation of the present time.
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SORPTION OF CHROMIUM (VI) IONS BY NEW ANIONITES

Chalov T.K., *Kovrigina T.V., Begenova B.E.!Melnikov Ye.A., *Khakimbolatova
K.Kh.
(*JSC "A.B. Bekturov Institute of Chemical Sciené®bs¥Xozybaev NKY

Electroplating wastewater containing heavy metal ions causes enormous economic and
environmental damage. Therefore, almost all reservoirs are subject to anthropogenic
influence. Longterm observations of the dynamics of surface water quality have revealed a
tendency to increase their pollution. Wastewater production contains elevateshtcations
of chromium (VI) ions, which exceed the maximum permissible standards (MPC for
discharge into fisheries reservoirs 0.05 mg F)doy almost 200 times. Similar problems exist
in other electroplating industries using chrome plating processesmi€iie physice
chemical, electrochemical and biological methods are used to solve them. A special place
among these methods is occupied by sorption purification methods, characterized by a high
degree of extraction of metal ions and the possibility of raatmng the process. The
development of an efficient cestfective wastewater treatment process from chromium (VI)
ions to the requirements of quality standards is an urgent and environmentally important
problem.


https://naked-science.ru/article/column/ekonomika-i-sinegnojnaya-palochka-skolko-stoit-novyj-antibiotik-postroit-i-pri-chem-tut-natsionalnaya-bezopasnost
https://naked-science.ru/article/column/ekonomika-i-sinegnojnaya-palochka-skolko-stoit-novyj-antibiotik-postroit-i-pri-chem-tut-natsionalnaya-bezopasnost
https://chemicalportal.ru/compounds/triklozan/

Chromium is one of the biogenic elementattiare constantly part of the tissues of
plants and animals. However, in its pure form, chromium is quite toxic, it has a negative
impact on human health [1].

In the wastewater of chemical, machim@lding, textile, leather tanning and other
industries, lhe concentration of chromium exceeds the maximum permissible. In this regard,
the problem of wastewater treatment from chromium (VI) ions is relevant today. A large
number of methods for extracting nterrous metals from industrial wastewater are known.
The most used methods are divided into reagent (chemical), biological, electrochemical,
flotation, sorption. The traditional method of cleaning waste solutions from chromium, based
on the precipitation of poorly soluble chromium (VI) hydroxide, does naaysvprovide the
required degree of purification [2].

The sorption method is one of the most effective and technologically simple ways to
remove chromium. Activated carbons, synthetic sorbents, and industrial waste are used as
sorbents. The process of adstayn extraction of hexavalent chromium from wastewater is
carried out with intensive mixing of the sorbent with the solution, when filtering the solution
through a sorbent layer or in a fluidized bed on periodic and continuous installations. The
advantage of the method are: purification to MPC, the possibility of joint removal of
impurities of various nature, the absence of secondary contamination of the treated waters, the
possibility of recovery of sorbed substances, the possibility of returning puwager after
pH adjustment [3].

In order to study the sorption of Cr(VI), we synthesized anionite based on diglycidyl
ether of dioxyphenylpropane (EED), allylglycidyl ether (AGE) and polyethylenimine (PEI)
(lonite™ 3).

Elemental analysis (calculated éuihd), %: C- 63.98/63.24; H- 8.45/8.93; N-
10.92/10.82; G 16.65/17.01.

We also synthesized epoxyamine from benzylamine (BA) and epichlorohydrin (ECG),
condensation of which with polyethylenimine (PEI) produced a multifunctionalE&AS
PEI anionite (loite™ 18).

Elemental composition of anionites (found / calculated), % forBB*G-PEI: Si 70.72
/70.92; Hi 17.61/17.48; N 7.81/8.09; Q 3.86/3.51.

To determine the sorption capacity of the synthesizegexamhangers us was prepared
model solutims (concentration of 25; 50; 75; 100 mg/l Cr (VI)), prepared from s&tK;
brand "X. h" (Sigm&Aldrich). The main physicehemical properties of the synthesized
anionites are given in Tables 1, 2.

Table 1- Basic physicechemical properties of syntheed anionites

Chemical stability in Thermal

. SEGic, Vsp, solutions, % stability in

Anionites based ol mgedg’ | milg! | 5n 5n 10% water, %
H2504 NaOH HzOz

AGE-ED-20-PEI 3.75 3.2 98.2 98.9 75.0 96.1
BATECG PEI 8.95 57 979 98.7 720 94.1
where SEG,¢ is the static exchange capacity of anionite in 0.1 n HCI solution,
Vi specific volume of anionite




Table 2- Sorption properties of synthesized anionites

. Concentration of Cr (VI), mg/dm SEG, B34 Extraction of Cr(VI)
in model sorption filters of ionites by ionites, %
solutions ionite~ 3| ionite~ 1] ° 3| 18 -~ 3 - 18

1 8.51 0.12 0.105 3.4 3.4 98.59 98.83

2 19.94 0.2 0.71 7.9 1.7 99.0 96.44

3 25.01 0.64 2.37 9.7 9.1 97.45 90.53

4 34.82 1.58 5.52 13.5 11.7 | 95.47 84.15

A basic technological scheme of a desalination plant has been developed, which
consists of modular blocks of reagenéchanical, sorption, membrane, ion exchange and
bacterial purification (Figure).

It has been established that water purification by theexmmange method occurs due
to the rapid absorption by the anion exchanger of all negatively charged hardness salts,
including chlorides and sulfates.

Mine water Solution of coagulant, flocculant

\4 / Sludge into the worked

out [ REAGENT- MECHANICAL CLEANING ] Y

Adsorbent
—\ larified drain

[ ADSORPTION CLEANING ]

sorption
filtrate

tunnel

) Technical water for .
[ MEMBRANE CLEANING J production needs

Anionite

N

[ ION EXCHANGE CLEANING }

Technical water for
production needs

[ BACTERIAL CLEANING ]

DrinkiYg wate

Figure- Basic technological scheme of demineralization and neutralization of mine waters
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Thus, due to the sufficiently high sorption properties, the studied anionites can be used
in nonferrous and ferrous metallurgy, as well as for the purificabbrindustrial and
domestic wastewater, for the processing of-fesrous metal waste containing chromium
(V).
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APPLICATION OF BIOLO GICALLY ACTIVE COMPL EX OF PINE POLLEN AS A
COSMECEUTICAL ADDITI V

Lezhneva M, Yanevich A.
(M.Kozybaev NKU)

Pine pollen is a unique remedy given to us by nature. It is formed in male pine cones
and is necessary for the fertilization and development of new plant organisms.

Pine pollen has a rich chemical composition. Its main value for the human body lies in
thepresence of easily digestible amino acids.

Pine pollen is a unique natural gift. It is formed in male pine cones, serves for
fertilization and development of new plant organisms. Therefore, it is characterized by a rich
and diverse composition. Ripensualy in midcMay. Evidence of maturity is the change in
color of the cones from green to yellow and the loss of stickiness. To get a valuable product,
you need to act quickly. The fact is that the pollen is very light and is carried by the wind
within 1-3 days. True, in the forest thicket, where the sun's rays almost do not reach, it
remains in the cones a little longerb4lays.

These organic compounds are involved in the production of enzymes, the synthesis of
proteins, blood cells, and perform maother functions.

This unique natural remedy has been used in cosmetology since the middle of the last
century. In 1950, the first patent was issued for pine pollen as a component of medical
cosmetics. In the 70s of the 20th century, Japanese cosmetobmgsis to use pollen. The
use of pine pollen in cosmetology has become possible due to the high content of vitamins
and other useful substances in it, as well as hypoallergenicity. Vitamins in the composition of
pollen have a healing effect on the skintawiin A is an excellent prophylactic against acne,
pustular skin diseases; Vitamin C promotes the synthesis of collagen, which is responsible for
the elasticity, firmness and youthfulness of the skin, and also prevents premature aging by
preventing the désr ucti ve action of free radical s,
Tocopherol dilates skin vessels, improves local blood circulation, which makes the skin well
groomed and smooth, and the face looks healthy. Due to its antiseptic properties, pollen
inhibits the activity of pathogenic microorganisms on the surface of the skin, which helps to
cleanse it of acne.

Pine pollen is rich in amino acids that are absorbed by skin cells, contains natural
vitamins and many types of enzymes necessary for the skithhas a cosmetic function. The
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combination of vitamins C, E, B contained in pine pollen can eliminate free radicals, inhibit
the formation of chloasma and age spots, eliminate melanin in the skin, whiten the skin and
give it a healthy look. And the laak vit. B1 and B2 leads to such phenomena as swelling,
vesicles, itching on the face, seizures in the corners of the mouth.

The chemical composition of pine pollen

Pollen contains: amino acids; vitamins A, B, C, P; lipids; sugar; organic acids;
flavonoids; enzymes; microelements (iron, manganese, potassium, magnesium, selenium,
zinc, phosphorus, calcium, copper).

In the composition, scientists discovered about twenty essential amino acids that are not
synthesized in the body, but must constantly be seghpd it from the outside. In addition,
pollen contains a large number of macro and microelements. Phytotherapists call pine pollen a
unique product that is extremely beneficial for the body and at the same time does not give
side effects and is hypoalggnic.

Using the method of IR spectroscopy, the study of the functiongroup composition
of the products obtained by sequential extraction of Scots pine pollen with ethanol (70%) was
carried out.

%T

4000,0 3600 3200 2800 2400 2000 1800 . 1600 1400 1200 1000 800 600 450,0
cm-

Figure 1- IR spectrum of the alcohol extract of Scpise pollen

Table 1- Data on the interpretation of the IR spectrum.

Range,crit Range,crit Spectral Information

Literature data| Experimental data

36002500 2919, 2851 Stretching vibrations of H atoms attach
to C, O, N and S atoms

17801600 1631 Stretching vibrations of the carbon

groups for ketones, aldehydes, carbox)
acids, esters and amides

17001500 1623 Stretching vibrations of double bong
C=C (in olefins and aromatics)
14501300 1397 Deformation vibrations of the -6 bond
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(in branched chain hydrocarbons)
13001000 1298,1218,1065,1027 | Deformation, as well as stretchir
vibrations of the & bond (alcohols
ethers, acetals, ketals, esters, aci
stretching vibrations of the CN bor
(amines)

900690 823,801,754,721,703,68 Chaacteristic fluctuations of aromatic
substitution (deformation vibrations i)

IR-spectroscopy of Scotch pine pollen was carried out. An analysis of these data shows
that the main component of the solid fraction is saturated aliphatic carboxylic acids that do not
contain electrophilic substituents. This is evidenced by the preséaceatsorption band at
1631 cm™ in the region of the stretching vibrations of C = O groups in combination with
broad bands with maxima at 2800 and 3400 tivelonging to the stretching vibrations of
carbonyl groupsThe use of pine pollen in cosmetology.

Biological testing of compositions

| icture 2- Cream and hair balm "Pinus"

After adding the biologically active complex of pine pollen, the resulting compositions
were distributed to 20 volunteers, under the supervision of a dermatologist. The most
successful compositions were proposed for testing. The cream was applied after cleansing to
the face, including the d®coll et®. The crean
and all ages.

On the basis of the salon, research was also caraedrohair balm. A group of 10
volunteers were asked to apply the balm immediately after washing their hairlfor 5
minutes. After the end of the application, all participants in the experiment noted that the balm
removes dandruff, strengthens and giveises to the hair, and stimulates the regeneration of
skin cells.

Table 2- Conclusion on the use of cosmetic compositions with pine pollen extract

Cosmetic composition Conclusion
with pine pollen extract

Cream for face, hands ar Products that helpo cope with freckles, age spots, a
body and blackheads. This product restores skin elasticity, |
to smooth out shallow mimic and age wrinkles
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Hair balm Means remove dandruff, strengthen and give shine t¢
hair, stimulate the regeneration of skinlsel

Pilot batches of cosmeceutical compositions of the experimental series "Pinus" (cream
and hair balm) were made, which were tested on the basis of the Adara health and beauty
center in Petropaviovsk. And the following conclusion was made: these aosmeti
compositions can be used as cosmeceuticals.

Literature:
1. Fridman R.A. cosmetic technologyM.: Food industry, 1984.456 p.
2. Fridman R.A. Perfumes and cosmetichl.: Food industry, 1998.504 p.
3. Nikolaeva M.A. Merchandising of consumer goods. Theoretical bagis.Norma,- 2007.- 540 p.
4. lvanov G.G. Commodity research and examination offood products: M.: Mossovet, 1994 406 p.

UDC 620.193

METHODS OF PROTECTION AGAINST ELECTROCHEM ICAL
CORROSION BY APPLYING PAINT AND VARNISH COATINGS

Pozdeyeva M.V.,Dyuryagina A.N.
(SKUM. Kozybaev)

The transition to a more thermodynamically stable oxidized state for most technical
products made of metals and alloys under the influence of thenalk&vironment, as well
as various physicochemical and biological factors, in which their destruction or loss of
marketable quality occurs, is called metal corrosion [1].

The economic losses frooorrosion damagmetal are hugeAccording to experts from
various industrialized countries, these losses amount to an average of 3% ofSGDP.
according to the latestdata, in the United States, the damage and costs of combating corrosion
amounted to 3.1 % of the GDP [2], in Germ&h§ % of GDP. In Kazakhstathe annualloss
of metals from the total mass of the metal pool due to corrosion damage is up to 12%, which
corresponds to the loss of up to 30% of the metal produced per ygarABthe same time,
10-20% are losses, including the mass of failed metakttres, products, and equipment
[6].1t is established that with the timely use of anticorrosion protection means, about 15% of
losses associated with corrosion damage to steel structures can be prevented [7].

The most common means of protecting strud¢toraterials from the destructive effects
of a corrosive environment is the application of paint and varnish coatings (LCP). It should be
noted that, regardless of the composition and method of coating, a layer of water sorbed on
the surface of the steellstrate with a thickness of about 1 nm remains under the paint film.
Also, some are as between the coating and the substrate, in particular, the depressions
bet ween irregularities; contain gas | ayers
to theaverage height of micrmughness of the painted surface [8]. Therefore, in most cases,
the process of metal corrosion under the paintwork is electrochemical in nature.

The electrochemical corrosion processes basically involves three component
atmospheres: water, oxygen, projecting in an oxidizer, and ionized particles with a high
affinity to metal (anions) [9].

The corrosion resistance of steel is determined by the interactions between the
constituents of the steel. The surface of the stealtatb simultaneously contains both anode
and cathode sections, between which electric current passes in the presence of a surface layer
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of water or other conductive solution (Figure 1). It is generally assumed that current transfer
Is carried out by elegtns formed on the anodes. This leads to a lack of electrons in the anode
region and iron in the form of ions passes in to the solution by reaction:

Fed Fe’+ +2e, 1)
o Air Droi) of
water
Fez0sxH;0
02
.\\
Cathode : NS, o Anode

02 + 2H20 + 4e” -> 40H
Fe -> Fe2+ + 2¢°
02+ 4H* + 4e -> 2H20 Metal
Figure I Mechanism of electrochemical corrosion.
Further, the electrons are consunmedhe cathodic areas where bgifferently interact

in dependence on the presence of oxygen. When atmospheric corrosion occurs under normal
conditions, there is a sufficient supply of oxygen for the next cathodic reaction to occur:

O,+2H,0+4ed 40H 2

Generalizing the reaction schemes 1 and 2, we obtain:

AFe+20y+4H,03 4Fe (OH}
3

)

Hydroxyl ions P") react with divalentiron ions (F8 to form iron (Il) hydroxide to
form a precipitate that additionally reacts with air oxygen and water to form a hydated i
oxide known as rust.

The rate of formation of corrosion products will increase if the resistance to the process
of electron transfer from the anode to the cathode decreases.This can be done by increasing
the conductivity of water due to the presencaligbolved salts, such as sea salt, as wellas
sulfur products during precipitation. It was found that in the course of atmospheric corrosion,
moisture is a determining factor in the rate of rust formation. When in contact with acids, the
corrosion activity increases due to direct damage to stéelthat while an alkaline
environment suppresses metal corrosion.

It follows that to prevent corrosion processes, it is necessary to suppress the transition of
electrons from the anode to the cathode region, ctileedorrosion current [10].
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t 4 OdzdL OydWw -H §iz Iy flatizfn tetdzig Is dzts ¢ s f SHR SH O ) tsB [
stec OdzdL Oyd®¥ Eyjsdes?2 HJjWIsj dz' dztddidasfo dag B o »h dgfts-friils
stekHdasisd [1]. 1Oydr &8 MiejHMsotsds kOCE2 igd O
[HdZOC s fdWisdj Mmdzsy deslsd L OHOY o MmMtso toj d3j dadzats 2
ktcOCIskjlsMy dzj oMjCEHO BHddSL OYdRs. Sksse®BtkHd
fs ftesHEZSCIsdodesdse M sdz L so Oded® L OHOY © ky,js.
hesdz ¢. [BMCO d [dMSs?2 tBdOMsd §sCOLO0d, 1yt
cdzsy desmis’ ¢ d cltezHdzsMmis! ¢ L OHOYd. Clsts dzj { ts1
shdaseo OdgRds dvay = &S OL Olsj dzj 2 fdetsy desimisd. 1 dzOf
sy deS d Moy desmlsd t©OL ddyde & 2 Mmosyd & @ MsekCls
fsLotsdvjls orwodvls! MmsMmsOs Mhsyd = B jClktso,
sBl jJCIstse, HOoOlss € tsdaddetififidsdo Jidisiglz¥ figloytg RS Idzlz tdny dfts2 ]
fih jMmsoksh jj fslsdeosty ydj BiyHE oL d&Ey dzs
Hjwlsjd dsfisd hCtsd dedC s 2@ ©OL detsds bktstso dzj |
BilssHdUiMS IR Gihdss kOCSEt &BSH,j dteso Gasdis ' o B
dzOh j 2 tOBtslsT .

[ sy dts MudlsOls: B jftedL dpdd@cdedyls s - itdH
LOHOYO ttOMmMimdzOtcdoa Ojlsmw COC dzgj SOV toj Odz' dzgOW
slsdzy yoJi lsmw: CsO)YHOW LOHOYO ¢C0O0¢ Mmdzsydzr 2 tsBi |
o dzbtigtizj | Mbttsjddj (EMsts2msots) .

l dzgzlstej dadzj j] Mbstetsjdedj L OHOYd fteddgwlsts 1 dzOL " o C
Ik O jj MemisOs doOw yOmls:, C(sktstow sfksojlsf
ftcj SBEOL S Odzd" S LOHOYUd o ftsyjmhi (SHHEO jj
LOHOYd GittjHjdvjls MsteOkjcds §sdmMSO Jjj tojhj:
tojh jddw. wdzjHBS9 Olsjdz! dets, MmMzsy desigls' Bk E LR &I 2 dzO
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~nOttOCIsjtcdMisdC O, ClststcOW dzgj L OadMmdls Bl MOBSE

456 ZOMdzets HOdzdz" 3 tcOpg OIS UBME R 1 BEH j dzf *Olste j h
wodzw j Isfpw  CBISJ IR ;¢ iRiBdzEY J Mlsets Cdzyj flsseo (&
Ro,...., Rni o dzzlstc j dzdzed § tslsdatsh j dedv (di) ‘sl dy Odsdptsizt jddtpls B d ©

RL EZCOLOddsets ftoj HMIsOo dzj dzdvs fiisdr] Hdiagtdss, d Ay IVEO Cf
des 9 Oy dgj 2" dd3 MtejHd dedrm wodzw jlsmw ydmdzs 1 dzj d3j

I sdgvIsdw (Stsdzyjflsr) d tslsdetsh jdedw d3j ¥ HE dzd d3d
Bselzls BrIs! ftcj HiMIsOo dzj dg M fich ! 8 t©OL dzd ydz -
Colstster 7 w9 dzgwjls € CloOW jste pa ' W teddsj & Is dzj M¢ sdz! €
nOtcOCIsjtedmisd ¢, sHdO dL ddnr ~rOOSIjtedLizjls M
Colststelzs d3" slssyHjMlsoadd Mt Mdzsy dshis: ¢ MistclzC |
fdztsy dsmisd HjtjoO 55Oy d31dR0 et jjls drfsdis BYftetdhdj
dqii s hdj BSHJOSCBets] ydmdzs o j tch d dz.

v OC, Mdzsy dets () =287, tchdfrgf M2zs HEkzce, ok B Mz o
ofmjnrn ojthdds o¢C dzs OV ¢ a0 xS LG tcf d ez H . & 2 BBO
Mazsy dzsiis oMmj® @ilsh datkBif’ HO o]0 O

s(D1) = 2¢7 + 265 + 268 = 30.

X] X4

AN/ YA
/\ ANEVANIVAN

{ dMiGEow T, d&j*“"dj SHdA@OSse s ydfds

{ OB todisH gdePtise Odzd y 2O ftodd3jtey dzj Clsts
fefso jHjdd" ©OMUjbse 5 kEOsdy dad* tjOCYyqd2. I

FtcOQodzj dzed¥ ~ddBdud MEB2 g OCydd:

l.[ftejHjdzdls? 3B s 3A;

2. [ftejHjdzdlsy 3B 5 mo;

. {ftejHjdzdIlss ml ¢t 3A;

4. [ftejHjddIls! ml 5 m¢.

Il sistesdadgj Ble®D® Hdzw 1 ©dHO L OHOY, 9 C(tslstste
Ctsdzdyj mMlsets o jh jMmsa O | s dLoJ Mmlsdzts 3z C sdzd y
cOMCter 90 Ils Ctsdzd yd Mlsoe j dedetsjy Blsdztsh jdedj Gets steyc
ofMdn odAdfidej dztcOo dzj ded® ~dBJUI MES2 6] OCydd.

Jtc@Wj tcjots dd&idj jlIs Mdzj Hize hd2 o dH:

VB

Sl=5@+3@:16
O ZOdzse dydzgr s sBKCOL 53 §f sMistesdds Hjtojots Hdzv 2
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S, =7@+3Q2+3Q2 =26
I sistesddgse jcd@Y Hd&zvw 3 9dHO L OHOVY:

$3=9Q@+7@2+3Q2+3Q2 =44

1t HNIs 0o dzj dzdz" § BsHjdzd ModHjlsj dz Mseakzels fs
LOCtsdetsdzj todets oL teOMIsOjIs dr Mmdztsy desfls: . RdgH § S MyT
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1 OHAYO 1ted oL OddsH 2 Mlse ddsdz8 Mmds dz¥ dedz? v § ¢ M dxts I
Hy &zd dzfipw o sHEStetsH. [HtjH]jddls] Bl jd3d 9" Hjddeah j @

1 OH@u0 1tcd oLOddisH j2Mlsadd 8 ¢ dzj Ctslststetse s
COMso Stesds Mdw dts?2 S dMmdslsr o Hj dd Y o SHEEEH
COCts?2 B s @drdz HERZVdZ togf OC yd d ?

[yjdzedoOw 1 Isd LOHOYd, BtdZjJ 95% ftesh j dedz =~
COC BBdzjJ MAzsy dzze d s GPC s stz j dedztc |z H Gzl Is j dzw

b dzOdzdL MlstekzCIskte tjh jdzed?2 Lt Isdm LOHOY fCOLT ¢
SHddOCtse " : odHeds3 L Wistho jHjdeder 7 dzedyj tdMmizdzS tso

3anaua | 3anaua 2

v, ° Mca

Vi .\ /:'\\.:(.\1
> s U0
¢ V Mg, /-1 N

"' m

stolzH dztsfls ! tejhjddw LOHOYd 2 COLM9®0Ojlsmw o
sy dsmls: &, O LOoadmdls ©l Httkzedn ¢ t&fsdy dzlbs
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9" Lo Ody, CdzOodz' d@3 BSBtOL AR, Hobkzdkw ftodyd dzOdkd.

1 jtco Ow ftod yd dzO o tlstdsvdzizO Wy IsLsO HLEDWE Y OO 1L OH Oy O
R N2y E Eyohdafw 'l twjhjddy t©OMyjld
tejhjddjdd ftewdsr » LOHOY, o ¢ Gl aldy a8 F dzxd o qzdz"
Hdz" ftesHESCIO tjOSydd. 1 bt estjdkdy COC sffrils
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Clts EkZtcOo dzj dzd J Zyoh dj mw dzj SHdz5C t6OIsdzets d MY t
HyWlilsjdz desiplsd. 1 LOHOUYJ 2 HAv (hOs®9 dlpded - BH T
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Epoxy composites are new effective chemicalgistant materials that can contain
various brands of epoxy binder, hardeners, fillers and fillers, modifying additives and other
components as ingredients.

The increasing use of epoxy materials in construction is due to the structural features of
epoxy mlymers: the possibility of obtaining them both in liquid and solid state, the absence of
volatile during curing, the ability to cure in a wide temperature range, insignificant shrinkage
compared to other thermosetting materials, high values of adhesiveoaesive strength.
Chemical resistance to many aggressive liquids, good colorability and compatibility with
other polymers.

The choice of an epoxy binder is determined, first of all, by its manufacturability,
viscosity, ability to cure in a certain termpire range, cost, availability.

Curing of epoxy oligomers occurs as a result of polycondensation with polyfunctional
compounds hardeners or in the process of ionic polymerization by epoxy groups. Amines
(aliphatic and aromatic), dicarboxylic acids dhdir anhydrides, Lewis acids, tertiary amines,
boron trifluoride complexes and others are used as hardeners. The most widespread are cold
curing hardeners, which allow curing epoxy oligomers at a positive air temperature without
additional heating.

The man components of polymer composites (up to 90% by volume) include fillers and
fillers that allow you to adjust many properties and especially significantly strength, chemical
resistance to various aggressive media, coefficient of thermal expansion . gstme time,
it is necessary to take into account the chemical compatibility of fillers and synthetic resins,
their hardeners and catalysts.

Thus, fillers having an alkaline reaction are not compatible with furan, phenol
formaldehyde and other resins edrby acid catalysts [6,7]. Even the presence of cement,
dolomite dust in the air during the preparation of the polymer mixture significantly reduces
the strength of furan polymer concrete [7].

For epoxy and polyester composites, the reaction of fillersisso critical, but the
influence of their nature on the physical and mechanical characteristics and durability of
polymer components on any resins is quite obvious. The maximum values of strength and
durability are determined by specially selected comatidons of resiffiller pairs.

It is known that a stronger, oriented composite structure is formed around the mineral
filler particles. In the case of optimal filling, an ordered structure of the fibrillar type is
observed near the filler particles [But this structure is not predominant. In places where
filler particles accumulate, an inhomogeneous structure of loosely packed balls is found. The
formation of such a structure is accompanied by an increase in internal stresses.

Thus, dispersed fillerspecifically interact with the polymer matrix, contribute to the
formation of a defective supramolecular structure of the polymer [2. 3. 4. 5.].

Curing resins have, as a rule, high coefficient of thermal expansion (five times higher
than that of cement corates). To reduce thermal deformations, fillers with a low coefficient
of thermal expansion, such as quartz and silicate powders, are introduced.

To impart thixotropic properties to the polymer mixture, aerosil, kaolinites, bentonites,
soot, polyvinyl chloide powder are used as fillers [6]. Sulfur powder can be used, but the use
of the latter in polyester composites is unacceptable due to the inhibitory effect on the
polymerization of unsaturated polyesters [8].

The humidity of fillers and fillers shouldoh exceed 084%. Furan composites are
particularly sensitive to the humidity of fillers. Epoxy composites can also be obtained in the
presence of wet fillers, but some properties deteriorate.
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A significant part of fillers and fillers in polymer compositestainly reduces their cost
and the amount of expensive and scarce resin, however, the introduction of fillers in an
amount of more than 26800% of the amount of resin leads to a sharp decrease in physical
and mechanical properties due to incompletdimgedf the surface of fillers with binder [7].

The acid resistance of fillers increases with an increase in containing quartz and with a
decrease in the content of oxides Al203, Fe203, CaO, MgO, however, this is not typical for
solutions of hydrofluoric @d.

Fillers for the preparation of polymer composites must meet a number of requirements:
firstly, surface cleanliness, a certain dispersion, chemical resistance, the absence of organic
impurities that reduce the physical and mechanical characteristitse ofomposite as a
whole; secondly, they must meet the requirements of technical aesthetics, i.e. have light tones
and clean coloring.

The use of industrial waste as fillers should not be accompanied by harmful effects on
the human body.

All fillers for polymer composites can be divided by their nature into two main groups:
natural and artificial. The first group includes minerals and rocks, the second group includes
powders of expanded clay, agloporite, schungizite, slags, soot, polymers and othehs [6.7].
turn, the latter group can be divided into organic and mineral powders.

The shape of filler particles has a great influence on the physical and mechanical
characteristics of polymer composites. Thus, composites with fibrous fillers show the best
resuls, and vice versawith a particle shape close to spherical. The deflection of beams made
of polyester resin filled with fibrous filler, after 3 months of exposure at a constant load of
40% shorterm, did not exceed the elastic deflection by more thantiines, which is
significantly less than with fillers of a similar nature, but different in shape [11].

Silica (quartz sand, aerosil, etc.), carbonate (dolomite, diabase, etc.), carbon graphite
(graphite, coke, etc.), aqueous silicates of aluminum andesagn (kaolin, talc) can be used
as fillers for epoxy resins [12].

The works [6. 8. 13] show the effect of mineral fillers on the strength, chemical
resistance, water absorption by dimerbetons based on polyester, furan-fBheattlehyde,
carbamide, atdene formaldehyde resins. Furan polymer concrete has the greatest strength and
water resistance, in which pyrite, (phosphorite, granite) are used as a filler. Preferred fillers
for polyester resins are talc, mica, rutile, asbestos, granite, chalk. Feamodebresins,
gypsum and phosphogypsum, which bind excess water, are effective fillers.

In the case of quartz sand filling, the strength and water resistance of composites is
reduced due to the waterlogged surface of quartz particles, which preventsnthgcio of
strong bonds at the polyméler interface in contact with many resins. Meanwhile, the
search for ways to improve the properties of quartz sands is very effective, because they are
the most accessible, common and cheap. Insufficient informatiothe influence of the
mineralogical composition of fillers on the properties of epoxy composites is indicated [6].
When filling epoxy resins with quartz sand, steel powder, soot, lime, chalk, cement, aerosil,
silver graphite, marshalite, good indicataf strength, heat resistance, chemical resistance
were obtained [6. 13. 14].

Currently, secalled polymer composites based on binary fillers are increasingly being
used. Under certain combinations, polymer composites on binary fillers have increased
strength and durability. The main condition for the selection of pairs of fillers is the difference
in crystal syngony of the two substances, as well as the proximity and multiplicity of sizes of
elementary crystal cells. Monomineral particles of two or mor@erals enter into
orientational interaction, which leads to compaction and hardening of the system as a whole
[8]. For quartz fillers, paired minerals are pyrite, corundum, angite, biotite, dolomite. For non
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quartz minerals, the most effective combinagi@re: microcline magnesite, hornblende
magnesite, hornblendecorundum. The use of binary fillers increases the strength of polymer
concrete from 5 (quarpyrite) to 7% (quartzorundum). The addition of fluorite increases
the strength by 40%. Theater absorption of composites filled with binary fillers decreases
from 1.52.0% to 0, 20,3% by weight. The increase in water resistance is explained by the
compaction of the polymer concrete structure and the hardening of the pdiljeneontact
zone[6].

The use of andesite, diorite and other medsimed powders is very effective, but is not
the only solution. Andesite powders have increased polymer capacity and cause excessive
binder consumption. The most effective use of binary riitlers, primaily pyrite-quartz
and fluorequartz. The densest mixtures of fillers that ensure minimum binder consumption
are compiled according to the principle of intermittent granulometry. Careful dosing,
fractionation and arrangement of fillers are the most impbd@andition for the preparation of
a polymer mixture.

It can be assumed that the combination of quartz sand with fleooimeining fillers,
such as fluorite, fluorides and silicofluorides, as well as hydrofluoric and hydrofluoric acid
salts, will be vey effective.

The dispersion of fillers has a significant influence on the formation of the structure of
polymer composites. In some cases, the optimally selected dispersion of fillers has a greater
impact on strength indicators and operational propertias the very nature of fillers and
their apretirovanie DAV. The use of highly dispersed fillers is also undesirable, since they are
capable of aggregation in dry form.

According to the theory of P.A. Rebinder, polymers are enhanced by dispersed fillers
dueto the development of a coagulation structure, in turn formed as a result of the adhesion of
filler particles through adsorptiesolvate polymer films. At the same time, the surface of the
filler should be sufficiently lyophilic. With an increase in thiéef fraction, the thickness of
the adsorptiorsolvate films decreases until the entire polymer passes into the film state.
Further filling leads to the transition of the film structure to a discrete state and, as a
consequence, to a sharp decrease inpimgsical and mechanical characteristics of the
composite.

The influence of the dispersion of quartz filler on the strength of epoxy polymer
solutions was studied in the work. According to the results of tests for impact cyclic viscosity,
it was found thathe optimal specific surface of the filler is 0.4@.23 M2/T.

Thus, based on the specific operating conditions and technology of preparation of
polymer composites for the correct design of composite material, it is necessary to take into
account the copmatibility of polymer- filler pairs, hardener forks and its ability to cure in
certain temperature conditions, the dispersion of fillers, their shape, purity, hupaditthe
most important characteristics, along with others.

It is also possible to retate the properties of epoxy composites in a wide range without
significantly changing the technology of preparation of compositions when using various
modifying substances as additives.

Influence of modifying substances on the properties of epoxy coraposit

Numerous studies of domestic and foreign scientis®. [#2. 14] have allowed us to
establish a high level of mechanical and adhesive properties of polymer building materials
based on epoxy resins. However, high brittleness and viscosity, insufti@ahresistance,
and in some cases chemical resistance, limit the technical possibilities of using polymers of
this type. To eliminate the noted disadvantages, it is advisable to modify epoxy resins.

Plasticizers, solvents, monomeric and oligomeric pradustirfactants are used to
modify epoxy resins. Modification can be carried out by synthesizing new resins, using more
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effective hardeners and curing catalysts [6], by prescription modification, i.e. the introduction
of fillers, plasticizers and other atisies during the formation of the composite.

By the nature of the impact on the processes of structure formation of epoxy
composites, modifying substances can be classified as:

Additives plasticizing epoxy composites [8]. Additives of saturated polyestiensthyl
phthalate, dibutyl phthalate, tricresyl phosphate in an amount €f0%5 significantly
plasticize epoxy compositions. Good plasticizers are polyamides, polyesteracrylates,
surfactants (alkamone DS, katapin, -®P OR7). Higher fatty acids (oleicpalmitic)
significantly plasticize the polymer solution mixture. To varying degrees, epoxy compositions
plasticize vinyl esters of naphthenic acids, coal tar and pitch, oil, wood tar, bitumen, shale
resins, oxyterpene solvent, anthracene oil, turpenpiolyethermaleinate resins P MTF
9, oil tar:

Additives that dilute epoxy resins [8].

Additives of toluene, acetone, dichloroethane increase the viability of the mixture by 2
4 times. Good results were obtained with the introduction of dibutyl phthglgtedyl esters
capable of chemically binding to epoxy groups. DE&d TAGI| RESINS are effectively
used. It can be used as diluents e€msol. vinyl monomers, special polyamides and rubbers,
carbamide, furyl, phendbrmaldehyde resins. The viscosity epoxy resins is intensively
reduced by the introduction of wood tar, turpentine, oxiterpene solvent.

Additives that improve the physical and mechanical characteristics of epoxy composites
(strength, toughness, heat resistance, adhesion, hardnesgjngethiernal stresses and
shrinkage.

The introduction of lowmolecularweight rubbers (polysiloxane, carboxgdntaining,
urethane, polysulfide) into epoxy resin as modifiers contributes to an increase in specific
toughness, heat resistance, while admesicreases by about 2 times. The introduction of
small additives (0-8.0 wt.c.) of polybutadiene and butadiene acrylonitrile rubbers into the
epoxy resin leads to an improvement in adhesive and cohesive properties: the destructive
stress during bendingnéreases by 2 times. The introduction of polybutadiene and butadiene
acrylonitrile elastomer into epoxy resins increases the heat resistance of composites. When
introducing oligomers based on polydiethylene glycoladipinate (PD TA) and diisocyanates of
two types into epoxy resins: 2.4 toluylenediisocyanate -QU)1) and
hexamethylenediisocyanate (GMBDU-P1) The specific toughness of the samples increases
significantly, the tensile and bending strength increases. The use of small additives of organic
pigments (azo, nitrosocubic and phthalocyanine) at their optimal contentl @6 wt.h.)
significantly strengthens the material. The strength increases with the plasticization of the 3d
20 resin with polyamide p800. The introduction of thiocol increases thgact resistance
by 5 times, the ultimate extensibility byl® times. Modification of epoxy resins with cubic
residues of rectification of crude benzene reduces the shrinkage of composites. Shrinkage is
also reduced by modification with higher fatty acidhe use of small surfactant additives
significantly increases the strength of epoxy composites (alkyldimethylbenzylammonium
chloride (ADMAH), Progress substance, -@p

Literature:
1. szrnOjoa O [ . ¢. 1 dzd w dzd § MsteczCIlskztcdzr = § tf Sotg o PP j dzd =
Oolststej W jtcOls HdMMmj ol MyPEPi 8 6 ¢ 5. ~dd3. dzOz ¢ .
2. [ JC.Ods.soulsticzC sktc® d Moats2Mmise © dzOY sdzdzj dzdz" = ff sSdzd d34
1} azOMmisdud MG 4P 7 GO nd1H..

3. 1k 1.R., uwbknOtj o Tdzdidz] toulds t&z 4t tde® Nsf{RBEjW 2 1B 8 D.
256 M.

4. urOtcjo O [ . 0. [ Bdzetse j ylgshis: mfddd a3 @B &. f sCter Isd 2.

5. 1kt 1.R., dkZROjOoO [.[ ., IBtesdSte 1. [. RMMmdzj H

91



2O B ~O0dzd Ui MCdj HHobINws®JORUYImbEdg d {fsiMdHd » St |
1967,13i & . -5107

6 . sz BOIsse | . R. bUjndcizsedw ftsdzd iz o8 jf Is 5 datsels tedfs 2 O te d
dLHOIs,i121498 4.

7. 10bktetsjo 1. lif .1 tudkftelydcsdjLlBHE@E ,.1987.

8. szt BOIsses 1. R. , sdzt C ddi dlicdRs.f,cdzd itz 9§ Bsdz. a. s Od
Mistetsd Is jidz'. Qldstetg2 dL HI@QB2c. 197 9.

9. 4 sz BOIs s 9 l. 6., gjdzvjo 1.1 ., (tesWijo 1. vu. d
MowiL s hddasfCCwactsL sdede’ | ©WOBEB{ va, MEBBEFIs j1&1 filsa j .

10. vtetsmisw dzmC Ow .1 ., | sdzseo Cddz | . . 1 sar§ Isj dzH J dz
f zOMmisdSso // V) &zOMBCWATME ) d&wEBOMMr, 1976,

11. mdd&duyud MSd MmMists2Cdj dez30 idOd Sty dztse Q dz@sLjStafi3tsde j © §F b o dzr -
| ch Odz € sBfs. | . wistets?2 dlL8HOId. 196 8.

12. 1 ssOftse 5. 1., 4 dzs®BOIsses |1 . R. , gjdvwje 1.1. 1 s
Codhsteif ydlyglstets?2 HLHDIslH. 197 3.

13. ¢dz §jteddz 1 .J)..,, [ sststOmnddidsod.ri.. d Htc. stdmlsckzCIlsds
cdlstets? dJLIBG®, M1979.

14. ] tesdZOC 59 1. 8., msHddz 1. 4., v lzdzlsOdzO§ 9 t ..
BsHdWdydtese Odzdz" = + § &9 MGraz: - 1 fceafdagictdss g . Misigdts.dI5q.idz! dz" § o3
g. -1335.0

vrs 378:373:371

gsfJuovodlfcodzrr Tt AaruwarR1V O] 20 B s{flrur £
gvorrrofl rYrrogJARrRYresLLL 1urd

14 u0joe0O . ¢.
(vt 11 v)

M dWisg dz' desfls hCdzt desets Eydlsj dzv, 9 tw©ORs On
BMls! GHL &ZO0ydz0, kOS {f&wPpdz Hhchis®B sighdastc B tkdz " tzQ ¢
d bjrdskztedyj M<d?2 sfrls ftojtfsHOe Olsj dzt ME 52 H
ftesctej Mmdoe dzr § d ddzdztseo Oyd tsdzdzr § ftesyd M’ 91 C
HijWlilsjdzt detsiplsd & tORBECOR jHOEBEdYUJMEB2 - ftotsW j
LEBdsdidud MCdd o JllasdaBOdqshaas) §tesedzj &, o dzd
MO dits 2 fiJHOEeBEedYj ME 52 HyWlisg dz2 detsfyls d d slsdztsh j
mMsyd Odz' dzr 2 MlsOlskzm thdtse dz" j odHT fjHOGBGEdyUd
tcOB tsls O, sB Yy daff )i 4 to jlsftagiHBAt Atz dzts o SE 5 tSMd3r Md
MtsMlsOo dzw s h d j : dmimdzi Hs0 Ols j dz MSC d 2, CtsdzMmisto Iz €
CodBBszded C Olsdoder 2. [ 1]

1 51 ss®iE, CdzOo dzgs?2 L OHOYJ?2 ®BEYJdBIJW © or fmh
Wstcdzdtetso Oded 4 ftetsW j Mind 5 dzO dz! Isdlizs j Cadsd@Y, J 16 teisldsliats 22 diag
cOBBIsz © COyYyjMmbe, Motcj d3j dedesets EZydlsj dzv , 9 dzC
BjlssHJCORBd d bjrnddtsecdwdkdd BEZyYyjddw o mMotlse jlis

J mMtstslse j IsMmise dd M &) [wz0f BGedzj ddd © f SH
440309 jHOEtsEdyd MS s sBtcOL 59 Odzd J ( M Ho Izdgw |
ltesW j Mind sdzOdz! dzts 6 5 f) lseOr dafH Oftpldsdad € ,f | HOgesEddg " d 2
BOCOdzOo tcd Ols O, o Mttsle jlsMisoadd M odHBdBR ftotsW jfi
sted j dals@fds f eSctcOBRBBO B OC OzZOo tcd Ol O, Hisdzy J dz2 BT
HdWlisj dzi desfylsd, d twjhjdedey (tesWjmmdsdOdz dz" = L OH

] SHtctsB dzts § tcOmMmdisiste j ded MtsMmilsOo dzw s h d - i tot
Msotej i3] dedetséts f jHOGSEO ftoj HMIsOodzj dats o I[sOB dzd Yy

92



v OB dzd
4 5fils Oo dzv ¥ hidmifn dfttadigNdz! dzts?2 S s3] j Isj dzls dets iy ls

IrRr rrocorf? ANl Le 3++ PtdAarearRIL O 7 g
(44.03.05) guvdrrotuv lrr oy

1 jHOetsedyuj MRL EZYJ dzd | o s t OLtcOBBISS O d o dg
HyWisj dz detsfyls|f sIstej B detsflsj 2, |2ud B dz" = Hd mMyd{ dzq
sBkzyoOs h dn mw tsfdzts o dzts 2 sBh j s

sSBtcOL ts9 Odad ¥ ; ftesctcOBAr ; smih j Mis

sBlzyd dzd 4 d o/ftsWjmhdsdOd dits?

MW jtcy sBtOL |(fMsslse jlsMisadd M Ist

mMsslse J IsMmise d d Eyomisdd © f BBH

Istcj Btso Oded W 3
sBteOL ts9 Ols j dz' dz
dmf sdz L s9 Odzd |

Msslse jlsMmise z¥ h
oL tcOMiIsde 3 s
sBlzyos hdamw d
Mydydwdsi q
sB d&zOMisj 2 ;

stee OdzdL Oydw o
m sBh jMise j dz
sBteOL s Olsj dz' dz
stec Odzd L Oydw dzd
Ctodzdzj CIsd o O3]

(L OC sdedzr o3
ftcd HMNIsOo dIsj dzw
Mok tcOo dzj dzd
4 tcOo dzj dzd d
Codzdzj SIsdotsd3 K
L OH Oy ftotsW j
HdWlisj dz detsisd ;
Wstedzd etseo Odzd J
sBtcOL 59 Olsj dz¢ dz
sBd MY uj dzdorug f
sBtcOL tso Odgd v ,
ftoddsj dzj dzd 4 o3

d dzW¥ stc 3Oy d 5 dzde
Isj ndesdztsc d 2 ;

ftotsc tc OB’
stee OdzdL Oydd o

BjL Y Offdats 2 d
sBtcOL ts9 Ols j dz' dzts 2

f zOdzd tetso Odzd j =y jtBte
LOdgv Isd 2 ; md Mmlsj O
LWWjSIsde desmisd ARV
fSHABHY ¢ sBlzyd
sfmizh j Milse dzj dzd | ¢ s
ZyjBde R HsMisdy j dz
dstsetsor n toj L zdz I
ts f) dzts o dzts 2 SB to
f totsc tc Oz tsB L
W s to d3ddtelds| g VLT ; Wt
ZzOe " C 59, Mo w L (¢

q dz¥ 5 t6 BOY d 5 dzdzts
¢ sdBBl dzd € Oy d s dzdz 3
Wistedzddtetso Odzdj dEtslsd
fojHdB bdtet &Oj t

syd dz€ O L dzOdzd 2 ts
sfdztseo j IsjMisdtcso Od
Bj IssHs € tsdzgls to ts dzwin

toj Odz! dg" d&3d zyj B dg" df
Hilsj?2;

sBdMfjujddj
LHBtso + W sB Iz
9tcj dgw sSBteOL
ftesyj MMO;
1 tetsy € IsdzOW ltetsj CIsdtetseo Odzd || dzOH J Is W st 30 dzd
HjWlisj dz@ detsis| sBtcOL 59 OlIsj dzt dgftselzyj dzdw, o Istsd3 y
dzse j 2 h dn i JHGEHEY" ZydBdzr » L O
ISj mn dzsdztsG d 2 lHyWIsj dz! dzsmls!
sftse Jj dzdztsMls j 2 L Sy j ted d3d dzls T f 5
SBOL B OIsj dz' dzIs. . ; lcOL OB OIs' o
LOHOY otmMidksO|f ted d3j dzv Is Mo toj d3d
dzd ydzts fyls tej B|f JHOGcd U] MCdJ
fftel f sSHOO O d3" | |sMdaetse Odzdz | dzO L
Hd mMyd{ dzd dz" ; cOLodlIlsdw dzd ydzts s g

93



BsH | zdtese Odzd § |6 Odz' ozt ls § Oz’ dzfs 2
dqdzHndeo dH EZOdz dz
By dzd v, ofs
ttOLoadlsdw EyJj &
mMtsB Mise | dzdzts G 5
sBteOL ts9 Ols j dz' dz
qd feswjmmd
C O’ jtor ;

1 Ok ydzts ZMmlsOdztso € O d
dimidzj Hse Ols j|dMMdzj Hise Ols j dz
HiWlisj dzt detsfyls| sB dzOfyls d dz0
sSBtcOL ts9 Odad ¥ ;

dmf sdz L s9 Odzd |
fest j Mid s dzo d
HdWisj dz2 desfisd

dZOkZ ydzsects dMmMmdz

std kzteds |dqLEzujddy d W
fesmojlsdlsj dL Of tsmse Hjlsj
HJ

{ OdzdL 59" 9 Ols! 40

9
wis j dzt detsfls| € 2z dz' Istiztisteidipe j Isd If 2

¢

tc G
dzj Iz te sy dats 2 HdWlisjoc
YJ efdgtiydzj Hts9 Ols j dz! fi
HdWlisj dz dztsfisd ; ZHtsy J Miste § widddsls d o dz
stee OdzdL Oydw Edz IsHztesfgdse so 2 ¢ fi
ftiesMmMistcOdziiso O; |oatsL ditsy detsmls j 2 ts
tcOL tcOBSIsC O dsteeOdzdL Oydd, Bj M
Cdz Istiztioteidtpe j Isd il d s s @S sz tcdets G ts
ftetsc tc O3 HdzW [tej ¢ d 5 dzO

MsydOdz' dz = Gte

{BOL 8o Olsjdz dzr 2 Mkl j phs w=OEZ @iidedy, wWodzvjls
Bdes e G teOdzdz” d3 sy Mntsds, 2O tt©o dzj dzdz" d3  dzO i
dLeo jfMlsdese s tojL zdzt sOO. [BEYjddj BEHEMR Eud
or fsdzdgw jIs fMlstcOlsjecdud MSd o 0Oy dzzy toc@®L too Chd@dy! daj
Y d dzts d3.

[sBOY fjHOGBedYJ MEOW MmdMmisj BO, o Istsdz ydmdzj
Istcj n CdzOo dz' 7 C i tsdzj dzlstso : Euydlsj dz |, Zzyd B dzOW
dzs BtSGts (L dzOL 9 Odzdz" ~ Coi3f sdzd dzlsts 9 dzj L Od3j H dzd Is
Hiolz G difkdzd (H Odzdetsy W o dzj dad J ftoesdMmMratsHdls o toj Odz'
co'fOHjdzdw e COCKCEB ddet Codfsdidsd dL. mdhls,
fjHOEBedyj MSOvY MmisteOlsjedw HjtojMmMlsOjls tcOBBIOIS!
fldzj Hiso Ols j dz' dats, Isdgjy jyceefck o tfHsdds O deyj iz e 5 ©Odzj § to

RdzHdo dHEZOdz' dzr § COyj mlso © Zuydlsj dzw d jgots
ftetsW j Mind s dzO dz! dats 2 Cdif jIsj delsdetsmisd, wog dzw s Is fipw
f jHOEEdYj M sets BOMIsjtemisa ©. wilstsdls tslsdsj Isdls-
HiWisgisdgsd Euydlsj dzw:

A 10kdqud) WbkdCydoddteks " j2 Mmdmisj & L dzOded 2

ftej f sSHOo Odzdv, O LOSYJ, dOEZJyd] dzj sBAtsSHJBS?2
fJHOGBGO,;

Al B zOHOdzd j] EkZydlsjdzjds dzOHdzj 4 O j2 BOL 2 kzd3j da
dmesL so Odedd L dzOded?2 o dztse ' n, O OSCY| f totsB dz
Qo lssBOIsdL Jtctso Odzdz’ R Msmis Qo dzv s h d A fjHOGEsEd Yy
ted N J ded ® teOL dzd ydzr n fJHOEBEd Y M dn L OH O, ¢t
Mtse j eh j dzMiso O d dzj s j 5z ¢ figts sl s BsisAs y jzdgd] wizd o dzd

94



©j OddL Oyde) [ 2] .
1) Codftdjds' f(toWjnhdcdod ds?2 Sl dk

WdSydvdsd fjfsHOeOlsjd o §jHOEBEdYU]MSB2 H

besode" &3 tej" jdzdV fsW jMidedOd: d@ 7 L OHOY.

] Mtstliseo jfip ilsotfady d § ydd 2 BBsH jtedzdL Oyd d s
shdzs o dz' dzq yj dzv &zq ftosW j Mihd sdz0dz! dztsG ts SBOL |
CoOdkdWdydiese Odzdes & 1 OB lsdzd ¢ O fsslse jlsfise k2
CdzS Pt j des sy sMsB desEts  dz® tor dz€ j IStolzH On dztss 5 Y §
pHOHj¥h jats Motj2 fuasWjmmdj2 d Stdjdsdiekzysh ¢t
i shMesedsets ¢ L WWjClkdods?2 ©Ossls] (s MfJydod
cbtsotsets §  dzjftej CteOh O h j gzmw fesl j mind s da
f el j g sdod ifsR. d&tse dd dats

[ dlsjtcOlsiztcO

1. JOodddzO (. 6. JeojuHjdzdj o fjHOEBEdUI MEEY HJWIsj dz' dats
LOO jHjdd2 / [. ¢. [ 0Of.ddzO,dnHQ@lsj &vipd X dquydode tc ¢ ¢ € OH j d&3d

2. [ r htse O, 1.1 s Otclstsls j € O MOz de' dlatotd d & 1z ta i Oelad] &d dH: dzv o3
fsimtse dJ Hdzw  Ekydls JdZJQ ~rdddd s t©jOdzdL Oydd Istcj Bt Odzd 2
tejLlzdz sOlOd3 / | . |,fjffr]1§a®O1L|c&®dzcﬁWQd2424091(5

3. AJH]jOdz dg 2 csmizH OteMmise j dzdz" 2 BBEOstseo @B jo @l dz9 Ddzd
[ddedMmisjtemlsots tsSBteOLitto Oz csthodza® e j; A 2017. 32 fy.

C

f

V1t RICVIVRL JRJJJIRY[HSR dsuRIVTZIM 1LY oL du [l
s{1LJc 410/ 2Vv¢0fRrRY[HEs LS, [1JOdrdd5zrRm wUR[U[ R
dbsvRrRIVJuou?2S, 1JCc todVr1IRURC w[[?28s {1 Mm[1C

Il sdzveEse 1. 1., [JihOdteaO® ¢. 1.

(esv dd3. [ . sBBL"BOJ 90)

t OLOBSISCO bkjrdtsdtsecdd dLcetslstse dzj dzd W B d t5dzts
' Ists f tsdzw BOdz LOBBdyd MEsets dO thdse § sl
so’ j fsLotsdzdls o j dzd ydis: O fd g ts tefip s figfs lpalzd tefizte J o
do dztsfyls+ & .  Odzdzr § ftoj f OOIsT Bsy dets d M sdzd L
sorn Ckdz skt o Cdzd Z3OIsdyi Mcdn Emdzse dw A
HJ dgd & 9 bttdHyOlkClkz wOLadlsrn etk Otemise ¢
Izadzo[@.’-dfr]lsm 9 61 fkdSlk] ctatedlsmw  dzj &
2Mmise
JdZszq’J tcickzdzvIsstets o esMis© tOMmlisj dad 2
j cBOBs Htosh dzscets Mlstsdzj sdw o w2z 6. ]
ZzOh j &z h dioEMyicdd c®© ©dzdj NS B &z 1 Isd dzj dz
jIsw Hdzw o h jdedw LOoawLTM 90 di3sMmisd
: Cslsster | dizdlsdokzesls ftodtesHde |J
s hj2 9o Mtote] d3j dedztsdz Mg jzr ME SR tsL w2 M
J
2

&
7]
©
Q—

11—~ o r o3 F
F 11— o

dz
A
)

&
oo
g&

S 0 0=
0.5"“—81

Ll 1, o) T8 7+
(D(/Tg_ -

ﬁ_m = O
T Q%

tesdL 9 sHMIseo 5 cjGekzdzvIststets o csMIsO tOMmls

swh d?2 B Iz d3. ltesedesL ez j Isfpw yss ¢

dedzils 2241 d3dzdz. HisdzdzOtcts o 42 0. R m

¢t ydji?2 o Bdtdscdddd.-~JdJdget, ok ddetsd shd
95

T T TAE ~TIEFESR

5T
BOO e



fteddeydtf dOdz! dets desor n o' MsCtst WW jCIsdoader » toj G lzdzw

RIMfsdz' L so OdzdY tjeckdzwlsstectse tosMisO o L OtelzB §
teihjdedj SCBdeStojlsdzr » LOHOY §tsMisOodzj dgdeg" = § jtoj H
ftesH EZStysldfz yj dzgdv L OHOdzdzse s COyd mMlso © d € sdzd yd M
CO¢ Boawh joasHMmMIse ts5, f dzsHtso SH Mise t5, Hy CtstcOIsd o dats,
tesMisO tOMmlsjdd?2 MlsOdzs tBWL OIsj dzt dgr d©5 OcGtesls j A dzd
tetsMis O tc@fplOp @E? o-®J BWMfisHPotse Mjdz MEBAtsLW22Mise j

[bkets?2 o0ydy 2 WOCIktte, Clstter 2 HOd HBGY s dda
tor dz¢ O B dtMis-dE&z dBEetDesfou ME sy HftesdmMatsyHiddd d
[ otetsy j sfmdzts o dz" J Msmils O fipy dzls g f d U jldLedy]  tda jdeClzaizw |
tcOMlisj ded 2 , ftej f OtcOIsT 2O thmdse | ckzdiddsesr s ¢d
LS MisteOC st @O0 sfdss | BstemS d o o SH St dzj 2
d BRzz dzs BsH 2 dzw ststedz” d3d Mo ts2 Mise O3] .

J t simfmdd to’ dzts € tcjCkdzv Isstetso Is tots s ®f dzs © s §
slsjyjmlse jdeder | ©OLWGOBBIYdSd d fHtwsdLotsHdIlsj dzd.
dzgj o j dzd € d, d dai o {¢wMmdzjHdet® BYjtejH! 1Ilss fMowLC
tesMlsO L OadMmdls s Motsjotcj d3j dedesfisd o fMmj n OCG to:

i to d 3tz | ZHtsB o] dzd 2 d fifmlsdydHute, dzj 5B - BH J B
tcOMrtsHO, MesCtse d bjndssdzsed?2 drn fted d3j daj ded v .

[Mdzso dets) dzjftedwisdj Mjd ALftesdLosHdls  dj?
dMf sdz’ L 59 OdgdV tjceclkzdzvsstese tsMisO. | dzj §slstster
HAOfOLsdac €GBl jdd. (OLBOBBIYdSd tjekzdvlsttre
Bsckzls HOIs! dz0 Iz y dzts § sBi W Mmdzj dzd 4 BjrOdzdL B3O H
MCOLBYds)] §sorhjdd] ktoyo02dashlsd d dLeOe dj
OMmMMmttelsd di3i dzls@Btsa @dede’c MBtcd sMmMdd tojcekdviststetss tofs
hdetsCts fteddyd dv e sfpw dzdh ! @B &g zOa B dists | faBte Bl
ZOted S Mddz, BwBJoOdz d StjLOydds, +§fddz, ydtwssd. [ 3

1 Oz dslgtss detsdztse d yg MSdd3 yd delstotsds 1 Oy d sdzO0dz! dzts 2
sBtOL 59 Odad W d zokz ¢ d s OL Or Mis OdzO Bf dz MmtsL HOC
ftetsd Moty Hj dadivy teitsdgdzi§lisd dsj kOB sdzdL BO RIS esdsd Y4 Ist
Edzd C Odz! dets?2 St tsL dydj 2 f tadtgtisHsdz tsie disteApls ts O'z% maf j

YydlstsC dded detso 52 f tetgfdotisad,” @ 3dddés € @ dg@xatz Is | ydtedzr n €
misd 7 j d& ¢ dzOfmr h j dedetsmis d , sdzd e sMOR OtcdHtso d o3d
Codkf sdzj dzlstseo ftoj f OcOIsO tsBiMfjydeaOjls jets or ftsC

{2 ddsjteifm o' L"020jl dMmMmdyf ttsd Bazsy 1 § tzd ¥ (
MewiLd M dr o7 Oy jdzdzs? Bdtdzsedyd MEs2 OCIsd o dats iy

CCMstcOCls -tf S ez dzv stste totsMis©O, B d&ZOH O M
Y ts dets fls 4 ) ftesyd MMy 9" O doOdzgd W - wWictso 5

¢

fsmts
OL On fMils OA§ldsR. ©IBOtcd OdzlsT ftetso jtoj dzde" = B Blsj n dzats
CMisteOC s 1 sdzZ"Ctsoa® HOsIs ftsodd,jHeq,] trzaeds®HOQ sdiss fds
Codetsdzd yj MS 52 LWWjiCSlsde desmlss & 9 Emdzse dw A H S
9 J dzd ydoe Ow 9 Odzts o752, SHOHA'SHHE GBS oz, 8sC 2 O di3tsMmls
,870,2% [6].

ltcjHY sfMj o dzOY BOBBISCO MjdBWd wWteseots?2 " j da
jtedz®) d ojcejlsdtekzs hdn twOMmlsjded?2 o WOLE CENMj dz
dedy j ded® Wdltslstmdyu Misets dH2 ifldojdded yCd o ff tdfds y
sorh jdedeg" &3 fMisH jtoy Oded j A3 L Istséts + dzj d3j dzls©O [ 7] .

RMMdzj Hso Odzedw M dMidz L s Odedj 3 + EMstcOCISO
tcj Hf s j o dzOW sBtOBBISCO MiBWd ftsdzjor a Ckzdz Is

96



fsorhOjls oMmntyJ Mi®B %,Mj disde OIE|-IPOENIs 52 ydo sis!
ECtstew jls MisLtejoOdedj, &zOMsky dzjdedj BYd®kEER Q) MS
ojdzdude Ojls Etc#Pp@BR dsfis! dzO 20
ltcjHY sfMj o dzOY tsBtcOBSISCO fMj BBW dz dgdetse dr fj dz@
Il sdzvCtso 0 tslsteOL d dzOM!' B dzOctsftedWisdets dz0 f tetsteOfls O
RMEGHY dL SdBdujmMStsets MmsOs O &OMEO § sy S
¥WOtedzOC sdztse d fMmSodj "QWnldschg dz B dzOG sH Otew Ctslstster d3 § to
5B ZOHOI! Isjd3 dqdzd ddz" 5 esLHj2Mlseadj &g dzO fyJ dz2 M¢
1sySd boftsdv MtsHjtey Ol MBsdkzkz, Hts 0,5% +Wd
fsfzdzdd, WdkOotsdtsdHr . 16yscd HisHfgnHAdslszce @y 8 s
OmMS steB ddzso z¥ BJ dzL 52 dzglz ® d His. ) , LW dtedats § C
Wjdstsdze dzs StSLdHT, ROd&Stdr , WdkOotdsdH', dj2S0
dz02 H j dz Odz¢ OdztsdH T, Wjdetsdze dzs S tsLdHT W dzOo sdets d
Zedzj o tsH tstets Hizg figils! wynte j detsd H T, COteIsddesdH ", O dz€ Oc
WjdetsdzC Qe tsdetso ™ j CdfMmdzslsr , W jdesdzedzs StsLdH" , dzd ¢
ljHEMN j2 Ccizfifs? BdsdkscdyujmSd OSkdodr 7 Mt
dzv 8 Is fpw W dzOo tsdztsd H T ( B¢ tsdzts 30 %) , fMtcj HJ ¢
syjdkBtedde d fddesMmistetss d da. 1 sdzt hj2 Yyofls! s
Codetsor j MisjHddzj dad W . Oue@djdz’ o off BUsSdd i slsigs (St
dzf e Of Odzesd H T (ftejHMmlsOadlsj dzd  3-0 z d§Otestesch ', -
kzso OW d CttedydzOw) . -Q% Pdets jv o di® fy detiy W ( to Istisdets
Jodgr 7 MSjHddzj ded?2 §BYjS bkfsdy [ Wogdyc AR ¢ O
sdzv B dzOtelzy jdz ftesmisr | Wjdesdzr (MOdzdyddztsor
(e Odzdztso OW C dMdzsls©) d MdssdzO (Hts 50 %) .
I tsdz h s o dzd v dzd | sCOL" 908 Is stec Odzed yd MS d 4
cutl sdzd dzO € : w B dzsydzow , o d dgdzOW  d jdzd fipth tzfipg® B dlzts fipdsc
1]’159rhC)LsJ hjdzsydes?2 tojL jtco BtecOdzdL B30 d o dzd W Is
) d to dgr Cdmdzsist BOM&ZO It sdzv , sMtse § dedets S OE ¢
OtsOEc{HtsdztsaG)W dcetcOtls 90Oy dkze totsdz o 5B d34 dzdz" n
CdMmdztslsiw Iso s MsMisQe Cdzj ssyder » B BBteOdz d Htckzae
EyoOmlsekzels o Bdi3j dzdzr = t6j OCydwa, tBifMmMfjyde ow f
E dz$ qq, st Mt jddzs 90Oy daets o ftetslsj S Odedd IsC O
¢@qugquoubmow O CjlsCq o ldats fiyts dzv  5©d)id2O M dfMsjyls ™ o

NHFQQsEsEQ= <
oF N+ a0 o
BRI~ Sy

N Qo QO

=)
5§
7]
7y

==

Msmis®ed Oded Wi MCdrn MsjrHddzj ded?2, ddi3je*"da o Mots,
I sfMdzj Hdedd cetsHT o MfjCltej] Bdtdtsecdyud MEts2 0OCIsde
OdzZlsdtsS MdHOMzIsdz d3 Mo 52 Mise O3, f st ssd3lzyj d@Sds z Odz,
ddzedsdteckze h jes 1 WWJjiClkO dmmdzjukzj &k = ojh jMmlse,
fsdzd W j detsdz! dgr = MmMtsjHddzj dzgd?2 (W dzOoe tsdg ¥ dzO o s dzts
Hte. ) [ 12]

Ld3j dz' N j dzd J O dfMd Btsmls d fd d MEtsatsLW2Mise

L Is
ZzOcectsftcd W Isugj BSC dhdzd 3B S 5 R dg® o 2L GdkzOo dzj 2h dn

dzj B

MjesHdYh dzjets otcjd3jded. [MsBB] L dOyjdedj +tIsd o
SOLOSMSORO, CEHj Yico' & Ljtdss’ & Ckd SktwOd {1
dj cOkdody » fdesHdy & WoidgddeE:j dsj i EEBBLBME
Ckh jdew RtsH O of figazedgidr L OMERE; o §omdjHEs " dj
sBddz' detsj] o' fOHjdzedj] BMOHSCBSe d §sdedyjdedy Isj a3t
Efdzseo dv Hdv t©OLodlsdw ddgit j Sydsddy & LcOBdsfizj o Odz
fsMmjotse, ftdzyjdds djo’ §sddj didscts d HOYj &St

97



1 &ZOG tsH OtgW Wddzodzmd tetse Odzd ) cORE On fnd M
HHJ Y Jo O dissets I Mjd3dtedsr a3 1 OdzgS tsds d 1 tcOo dlsj dz-
L d3tsy dz" d3 f§ tetso j H j dzddj ) ifebsgaglisdg jde X deR@siaip) dssf 4 IstdaBB s |

Hi idsdefmistcOydd M jydoOodzdmlsOod rtsLw2fglse L+ WWJ
CMstcOSCIssdy Istsf tsdzvy dz20 Mmdzdy d dedd owBLHJ2Mlsady
OtcOCIsjtodzr = HdzW L tsdz teid th) F ds¢) ©dizbizts & 5 D F hdgengize | &
Odzgdz" 2 ftojf OtcOls Blsdatsmdlsmwy ¢ Wdbbsftejtf OtcOIls Od3
dzts to ts W jdfdistep Hi i€ s T A s Hddzj ded 2 , tsB d&zOH O8 h d A s
OCIsdodesfmils: v [ 14] .

1tcOCIsdyi MO OftesBOYdWY 1 CMistcOCIsSO s sdzv  da

THEd

C
G

117 11 ~ O H

GBHEZ o AtLWwW2IMloOr ws [, dO §dshOHws Btdjj 200

1 Hsf sdzdzd Isj dz' dzOw B8 OOy @Oz tetsy OV 1, 5

2 Hstf sdzdzgd Isj dz! dzOY ftcdB Q9 C O dEEMtse 52 Hisdzd € dz

S fsorhjdadj {dzgiteedd ftostcOMOSdzdw o' tcOh j dzdz” w

ldzdvwdedy ftoj f OtcOls @ o @Ezdftctstpjsipfts 2o @ Qdad yr

VitcjHftsMjodzOVY tsBtecOBISCO Mjdiwde ftoj f OtcOlssd
ofmatsy j Mmlis! md &3V dz, Wstedzdtelzj Is d3sh dzz¥ tOL © § Ise dzj
Mts?2 ¢ sfls! tcOMmlsjded?2 € LOBBdzj o Odedwdz d dzj B dzO@
(LOMEE OV Hzd ik j OO, L OMtdj dzdetsfyls: Yo" ) ;

VitcjHYtsMjodOVY BtOBBISCO Mjkvde ftojf OtcOlstsds
ftoslsteQo dlsj dzv d3qd , EmMddzde Ojls dr 1 WWjClkdoe dasfyls: |,
fdzed ¥ O sH®%;dz0 30

V dzj Sstedzj 9OV sHSSted3C O  sfjhejtdad W {f tdzjotfj Qlm{QUsitod
d dzls § dzfnd o dets fyls ¢ H' Rn@dzieO L © 0O ) I jdesdj 2dzfmaf © dts M ls Is tc O «
otsHM ) Mded 1D, jssMEOWLO;1, 8

V dzj Cstedzj o OV f sHECSted3C O tismjotse ftojf OcOlstsds
¢jteBdydH O], BdL Mdedyj dzdv Mstbiz) ¢ s p detffipdsdd st
ftesdmratsHdIs dzOMmis zt dzj dzd j Bidzj L dzj dzdzts G 15 mMtsmis s
GjtBdydH OB ;

Viitsearhjdedj ckmlstslst %, idedy joe2d j1 0d dz% j € y d ts dzdz
dzO -4379 %, fI]dZCfXJdZC{J L Omts#dWzdzsmisd §ftsmjotse d&O 25

ttsfr]ls JGkdzdtckzs h Of tc P BO ldAsdNIsH 5C OL OdzO 9 dzOB St
d sls Odzd € § OLOjramjlstOslzi ¢ 56 ts Edzedoe jtefpdlsjsO- ( 9 C

ums@ hdzj dedets? fteso jwCd o MBentsLOR cujf ddyde 2 ¢
%O Cbkd sktcOn BektyO®, kskOsO, mMsd, ©LOYfMO, Mo j

) tod d3j dzj dedj UGtojf OwOlssea (0, 03 % oftsHdOY | d&izd
odzdwdzdj 20 BfSdzjj twOdzdzjj tMmisky dzj dedj Etetsy OW ¢
27-4,4 Cc/ d&3 s MOodej deds M Cdestetsdzj ds. st
Lo tsddds JiOkmsisgld MgekY dz “HSSdids OOk d
Vo j dzd ud &ZOf: e MRty jMis! Mmj &Y dz fj6z8 MWL Sy R Ml dzf
wdtedesils! Mjdkvd ©OfMO HES 200 %, O bty 02 dshls!
bojddud zOfj! &O 6, 88 dzZOBGO %, OMBOJ @K &eZ | I fHPE @k C
Bj &ZsC 5YOdzdzO" (50" MddkO® ketsy 02 dsmls! dO 360 vyl
bojdduddsi' Hts 286 %, MOSOLO His 177 %, OMSEGE

0 ZOd&zdL dielzw o' h jdL dztsy § dedets§  d3ts > dzts ts iy Hf Gz@ site O ¢
ofMin Ljcbdvlststts sMisO fjHfsylsjdd) GlsHOjIsf)
Brls! ormHjdjd dqL tOfksjdd?2, ctdess, GJSESEE
Msstesdy , Msdqhzdy sstess sMisO, M Hekes?2 Mt

98



dzj B dzOdstsiffistedfsy o sL Hj 2 Misedw OBdBlsduimMédas d Odzstst
[16].

v 0¢Cdd sBteOL 543, 1 CMstcOC Is Is s ts5dzw BOdz L Oc
BOSCIkjtedydrudzr &3 HJj 2Mmilse dJ d3, or Ml 2 Mdizdzdcizs
dhfsdz LsoOdzs 9 C Oy M d Htoife@H W, G J 3z &zv Is

JdjttOkzcO:
1. Mowat D., Slumke R., Barley silage ground whole plaut barley and céageb for finishing beet
cattle // Canad. I. Anim. Sci.1971.-Vo |l . 5-P,. RRA.
2. Fisher Y.l., Lessord I.R., lodge Y.A. Evolution of wkotrop oat silage as a basal forage for
lactating cows // Canad. I. Anim. Seil974.- Vol. 54.- P. 1518.
3. Bachmann K., Berg E., Fechner M. Industriemassige production von Futter /D¥etsche Land
virtshaffsverlag- 1977.-2 7 1 tc.
4, Ro9Odztsd Jo ,uu"Bsor 2 Mitsmse CtdfMmjtco dqietso OdedW L j dzj dz’
tckzB j 3 1065.-~ Fu. -58.4
5. 1 zOe s j M jdemSCd2 +f .0: [utdfigfsse NG fOBOMBSYd2, 1971.
6. 1 sdkzsBEstej deS 5 . 1 . t d ezl &t 0 dfiipgisdnis Off e OB gHodsfsd dzisd tc ts
[l jbtcOHdydBdedetsj teOfMmMlsjdedjotsHMmlsot, 1 dddkscdy, 1 Ctdscd!
MR sL-§df D] esf st ., -52BD 9.
7.1 sdzw S50 1. 1. f Gpigezts? IsthtEtf tzts H dz" 2 Bdsdtsedud M¢d OSCIs
%ig; d MQg dz' o g fyRdylsfpOs d 6 A gL Y dgiidd € 0dizin f OV O iz0 Yjteistipty tteq) odazt{eovh ¢ |
.'U . .. =

8. /s dzddz ¢. 4., ItdwCtses I.1l., o¢dz YOdzse ¢.[. UJndesdzts@
ksfsdY BOd LOKBIyYjMSsdEe. BBPELS] Oo &zZssMS, 2008.

9. [sdzdde. ¢. ) sdzwStso J.J., o¢d NOdse ¢.[. vjndesdscdw
ksftsdY BOd LOBJujMScdEe. BPBLsY] Oo dzsoMC, 2008 .

10) sdzvCtso 1. 1., usBtsdjomMéd2 1.¢. ltwddhjdjddj ftjfor
f] dsdzsy j Mlso j dedes? kflss2 ydo tfls' BA® ) jstsf Oo dzso S, 2007

111 sdvCtse 1.1., tkej 1.¢., [eddd 6.4. Jsdsdscdyin
Mots2Mlso O dJ f ol Btz tleOo dzsoME . @ wsib24dfm. [. ssL T BOj 9O 20

12 sdzwCtse 1. 1., AjHYyjdSts J.1., 1BHGEBSWKROY &.R., O0BH

ls;d334131590 d.r. s osftesmMiz Jwddsj dzgj dedw W dlsts fiej f Ot

g2
[ iHdyddzOdzr - Bl t8 dz0 BT,

vrs 537.531

IJ RCLURY ClrsuvtdfoLrvruV 4L ¥YLJc 16 3P Lt LL1RrR CF
S{OL V[ CARR Y[ L1o6fJ L1 VRISl wprtritod

ulsOMm! ROgESe ® u. u.
(o dzls {|v 4 v )

AL S yjMSdy Mots2MmMlsea® cEtdisejdede 7 d ¢ jlsjt
Issdzt € s f OtcOdj Istc ©Odzd Cistf sdzj delstso mMdmisi i3, d
oLOddHj2Msed) fHtedessHdls ¢ §jtojtstceOdzdL Oydd Mme
[1-3], 9o Itsdd ydmddgg] tc kB frs WwIsdEjddef®sod LdzO o dzj h dzj J ¢
LOQISdZISd3JtGdZISfr]|SJB fs9jHJddW Btsdz! h d dzfplse O Is ¢ ¢
EmMlsts?2 ydoe sfmis s tlsdatsh j dzd ¥ HOY 4 € MmMdzOB'" d3 9 dz
L dzj Clstetsd3OcdedIsder § ftsdzv (Cf 1) o dzdw@ tsd3tfdisodz] odels@scp d3
9 SHT otHd = tOMmMseasteses d HdMY jtemder = MdMmilsj d3,
SHdas G 5 odHO, CdHtOIsdtctseo Odadz" J OCo OCtsd3tf dzj € My
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Cted Isdz" § sSBtOL 50 Odad W . RA3j ¥ Isfmw Mo J tcOL
dzd sdzsc s f kdzz O ffplsRinNGH O] teoffsr Bs md Mis i . R
Is dzgts fiyls + owLCtsmis! ftsojten dztsmis dzts § dzO s W ¥ j dad
2fMlso © HGMY j diddO"[dE HtojH" HEP dR t©OBBISOR BT
| Clstesd3Oc dzgd Isdzse s f sdzv ®ROH EBEEOHREE EREEES Hd @ €
)sy AIOH)3, Al [10-1 4] . 1 5COL Odets, ylsts, oO0Ot! dqtekzw YO
dud mM&dg, LdjSbteduimédy Mes2MmbeO L tsdzj?,
dy Ols! EfmMlkts2ydetsfils! HOddzr = fdMmilsj 3.

Mists2 ydo tsmis: v s ldAp @ dzi Gy dgj dizdzts mls ' ¢ ots otc]
d emdesmis d . 1 OdB sdzj | ddeW¥ sted3OIs d o dzr d3d B Ists
i MMORr OctjeOydd d HjLOGtjeOydd, fHtoslsj O
>|q'H(+‘152 Hd MY J temd s dzdzts 2 fMtcd HiS2, YOdndgvdztsiinfisvy ,
ksd3j Istedwy d bEzteBdHddijlstedw. 1 tMitd Sk dL ds.

ddzd drm tOL &0 dqLdBjdwjls ddzlsj dzfipd o dztsmls:
jdzd dzd J &3 EZC OL Odzdz' » f OtcOdBj Isteseo  ots o tej d3j dzd .
i MMs®s h qlctsés j A Odzdets?2 MdMmisj d3j A B dzgls @ ddzlpts ,dzj dix
d2Mmisedd.

J dz H O dzdzts?2  LtdzOw jtsdbsdf | Cddzi sd¢d ftsyd Mmhse O
56 j dzd H SO M tcj BGO, O IsO¢Y | st tod HJ dzj dad J
LOdedz" = L tsdzj?2 d defrls OdsLj dzjodsiLdadiv? dso Y L & dzj € Istc
I stc@ar MsCdrmr YOMbssls.

tcOB SIS dmMf sdz! L soOdzd Ltsdzd ccOdzsej dzgdH BB
sd vy, s. €. ts dzd Btsdzj J EmMlss2 ydor o Mdzj HMls¢
Mtse dets M ls d-( tsaABdzts ¢ §f dzd H Mt O 9 dzj dAfE f) O dedsdiEd i3
OMmMlsOBddz dg@ . wkZHdl' & ftesyj MMOR OctjeOydd
dL d3j dzaj ded® dr Mo jlssftesf zmS Oded,"%)tc® a E3y ¢dzded f
shi s Wlstst dzj € Iste®C o dtsidivfipij VisHed2d dpjA so ts dzdz' 400
OCodzj dzgdd S LBdd {cdzjSlhtesdkdlsO fusdmMoisndls ¢t
Mojbsftsi Mt Oddy L sdv (ko jdduprdd [§ ©fsH jsi] iz
cOL di3j t©@ yYyoOfmlsdy HIMY Jtedes?2 W OL T o 5L dZsPpy=lzts  f to
tcOo dzj ded & | J dzdzj tc O [ 15] .

[ dzw sB dzlz yJ dzq v L sdzj 2 dmi tsdo jLdsio t©OQUElsAcpo, F i3S € t
fsLotsdzve h d2 o0Ot! dqiotse Ols! YOfMmlssilskz 1 id2jK0s teftsidaP, ¢ dzd
zOf tew 3 § dzd | 2O Iy 1 dzj C-ls2ac2xsH O i)t iplsiiroydivdedty 2 Otc |
Mls valzs?2 wWyj2¢) JBEsMdses IsdfO (50 didz) o Isjn

~ 3G T
RO
0 az

© =0 =g T T
5o 0=
TS cgr3
=

g™ 0%

17 dzd ftcdetsltsodzj dr Ltsdzd Agl, AgBr d AgCl tc
0,1%) d dLdsjtejdas dr7 MmojbsfwsyknNtodd] (v, %) .
fJted - BAQLSC Ag® d&zOyOdz! dz" § L dzOyj dzedv v, % fMmdedy O Ismw
Wstcdzdtoctso Odedd BBdzjJ Ctekfdzr » yOfMmlsdy HIMY j tcdats?
tcOL dzd ydw ) Mo jlssf etsf EMC Odzd d L sdzj 2 tcOL dzd Yy
fMizh j Mise j dzdzr d3d. | OdBtsdzj § decPe Ctsidzdr dd@\Cildedd v % d

RLEYjd2O0 CddzjlsdS Ofme jssftest 2MSC Oded W L sdzj 2 /
Cdzyj delsteOYqd. 4ts otcjd3jdzgjds ots eofjn dL lzyj dede -
ey j dzdj GtesfzmMCOddy MmejlkO®. R, JjMdd HAEY L td
fszzlststeO wOfjtsal ygdge df dzgj Bjdev jlsimw, ybts ModHjls,
ss o Ltdwas AgCl OB dzs HOjIsfpw B Mistetsj fded 1 j da

fiwor R 20 d&qddz dn Mmkh jMsoso Odedw. | BEGI® j Cd
OB dzv H O W ey jd)M( M Odtstst tsPCeErydgsc s ©OL tolkzh
sMOHSC O AgCl dzOyf 6O jdisffgy fusiffelzjL. (e ¢ slstso dzj dzd v .
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tcOL tolzh O Is ipw YEIffdsjoL. Spctej e Oydw yomlsdy fted Mmistsd
dmdzd dn LOWH" dif Bl dzdeq f O zGidslef s LgdiE@Q) S tedsdn
1 OtcW H yomilsdyr ftcd ftesydn tcOo dz' n Emdzse dvw n 1
fslsj dzydOdztstf toj Hj dzw e h dn cfts ts9o . R L tcOMMdzOIs tc

OHMBteB yd sdzdzts 2 MY sftse daiy fiplsiz tmfsixlzﬁrq’@@lsﬁqlsjtdssmﬁmlz“
MdzOB s, BbwdsOfFfgdddL ¢k OGtQJG Isdoe dzz EMists?2 yde
Lsdzg 2 Agl 1 Sy J tod d3d dzls O dz' dzts Is gz@Z 6] Pdizeyr Js € 1O dz@ dzif dige
-3035 3l [ 117 . I silssd&3z d © Ltsdzwva Agl ftcd dn
CsOckzdzvy ydqvw fteslsj COjIs MY dzls Odzdzts

ssOckzdzvyder 0, 02% Ltsdzj?2 ftsosHddzd, HIisB Oo dzw
fsteydvdd s 0,05 bz d qJLBjwevwy sfksdyudmiize d
COYHB2 Ysoteydd 1 dzj StesdzdlsO ffted ¢ Jtej d3j " do Oded d.
d B"' Mtes?2 L@ dzd ydedPL dzd ydzr § dBsd3j dzlsr o tej d3j dzd
] stets@  d3j Hdzj dedets? S SOGckzdzv ydd MmMstslse jlsMmlsoakzjls Ist
sflsdyj M¢ 2 f dzslsdzsfilsd tsls Ctsdzgyd delstceOydd L dzj CIs
ZOnsHWI 5 foteceBto tliz B §tafrds | &l 1€ JsugjsMEJAVO , {f dft
HeMisdeOjIls B3OS Md Z3Odz dese s L dzOyd ded v , O fted HOW
(tedfp. 1). s0O¢ MdzjHEkjls dL ftojHMIsOodzj dgdzr = 9 Is(
Lsdzv Agl ot otj & dd fwOCIsdig] iU sdzj Odyis dfjydzy H e ff
WOL" MmMtatcOdve s Mots?2 fJjtcotsdzOyOdz! dz" 2 L OteWH. G
mMdzedy O Ismw, ylsts d tsBkmMdzcedzdeoe Ojls BBdzjJ BN Mistets

v OB dZzd YO 1. RLOBJ dzgj dzed § 1 Stetsgist dzjddi H e dizgats R dzd
fj tsiOB (=0, 02%) ot ot d3j dzd

] o] d3w , ] Stets@  d3j H dzj dzdaty?
BB dz! /| d&z
Agl AgBr AgCl
0 3,2N0] 2,5N0 2, 0N
30 3,2N0 2, 0N0 2, 0N
60 3,2N0 1, 4N0 1, 4N
90 3, 2N0 1, 4N0 1, 3N
120 3,2N0 1, 4N0 1, 3N

—e— Agl
—m— AgBr
—e— Mgl

t dfkdsS 1 10odMmddismis! sflkdujMSs? § dslsdshlsd
sBi j BO HEBOD dzj dzdzscEtsy 0, 1 [ tOMlse stcO
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l stesed B' Mistes?2 CsOckdvydd ddijsl Mmkzh jMmlse jc
fistslse jlsMiso s s  sdds? (st &inlsks? ynofts@soddzy ¥ &
31, 6 Rd), ;3 2 AgBNO0, 3 8ANO ds2Bs(z! / oz

g4 HJd3j dzls Oy tsdzdzO W EmMlsts?2 ydoe sfis Hd MY j tomdzats:
EmMsts?2 ydoe smils+ & ¢ Hj2Mlseads fnd dzr Iswy jfmlsd d
HdMY j cedteso Odedz" n ) Mtej H] . v ufped) iets f fotsf dzfn ¢ @ dedf J
fsHyddew j Ismw EkZtwOodzj dede t 4+ dzjw, Is.Jd. ddalsj dzmd o dat
d MoibtsftsfkMOdd) tBKOIsdts s steydtsdzOdz' dzts
iu’tsJHJdZszch cOL i3] @ YoOfmlsdy oL Bsyvdds dEdfdhe'H Oo
cOL di3j &6 Yyofmlsdy BB " j 0, 1 Hdzd dz 9 ts dzdz f OH OB h
yomisdy ddzlsj dzind o dztsfls tcOmMMmMjwdzdw Mo jlsO MmMlsOdztse
o 5 dzdz' o Mmisjqjded, &4 dz Mg 2, Yd B udlbojtelsoOw
1 CMmY § tod di3) @b O gzdedets] da dzOyj dedV Mmlsj f j ded =, o Ctsls
tcOo dzj dzd 4 {szdz;teo O SOSCHYJ MeijHdzdy ©OL B t6" 1
LSy jted 3 dz zC tolz figlaf dBgnls Q@b d g My s 2P Is dz" d3  dzd
-2 yomo ﬂsm&J dr fttdetslssodzjdzdvw, IkSEGHO 0S¢ tC
OHO B ftcjorhOjls fjteotsdzOyOdz' der 2. Yy Ofglsd yr AQ
tOHJEMO, dr ©BOL®Bjte BrfrfMistcts oL cOMBOficsBHs B
tcOL telzh jdzgd® HOdzdz" = L sdzj 2.
v OB dZzd Yo 2. 1 dz20yd dedd Mmisjfided = o kZtOo dzj da
0,02% Ltsdzj?2 cOdzsejdzdHtses MjtiBO 9 L O dMmdddismls
1 tsdz! Agl AgBr AqgCI
ltoj d3v f n r, G n ro, G n r, (@
ftcdetslstso
0 4, 0N| <20 4, 0N| <20 4, 1N| <20
30 d3ddz| 3, 9N| 33N4 4, ON| <20 3, 8N| 40N3
60 dddz| 3, 9N|] 33N§ 4, ON| <20 3,6N|] 43N4
90 dddz| 3, 9N|] 33NF 3, 7N|] 36N4 2, ON| 90N7
120 &dd 3, 8N| 38Ng 3, 7N| 36N40, 63N 135N
vsOCdd3 BBtOL A, fGtetsojHjdedzr § dMimdzj Hiso Odedw
mMsd HJdzj dzd W sBtOL 28 Is Ctsdzdztsd H dz" § yomisdyr d3j
dzj ¢ slststetsj Mdady j dzdd Mg lHstBigt 2% dgd Hzj d3ts dzp ¥ fd
SBKOL B Odegd J B3 dzsoMBEOdzREEHMNPGR WdBJr , o Iss 9tcj

ftosdmMatsHdl Bf Mister 2 tsMmis kxj MmMkh imsoaks hdrn Isej
f scse 59 B' Mistots?2 d d3j Hdzj dzdad 2B R Ig@ts £ dzy dgd d o H fipe
OHMtsteB yqdtsdzdzs?2 M sMmMse detsmis! ¢ tsis P dzy d © dztiyifizgs H #s p @
Btsdzj J o' MBSdB LOBGWHBAR yombsdy, vyt ftwjtfwismiseltk
sls dsHdHBe € SdzstcedHOd3 MjtejBtcO® dzOBdzé HOJ Isfyw
MiHddBB] dels Oy sdedets?2 EMmlsts2 ydetsmisd L tsdzj 2 .

lJtets9 j H J dz dmmdzj Hiso Odadpf v § & 1d L dz@ J dzdis 5 dzdff & 51
COdzseg jdzdHtse MjtejBtcO® M Ctdeyj dzelstcOydj2 0, 02 %.
BOC Md B3O dz! dets?2 EMmlsts?2 ydo tsmlss s ysts foLretsdwjils
LdzOydlsj dz' desets o tcj d3j dzd . RIMMdzy Hiseo Odz HEW® Y DQ tsdz
[1V. LMIsOdzts o dzj dzts, yksts o tjLbkzdz IsOIsj fdzj 9atsGets
ftesf M OdzdY Mo jIsO L sdzvw i3], SO¢C d Jet dzj S st
LOoadMmdls ls yOfMmilstsisr i tsdzw . ltedud @3 BOS M B3O dzd dz
dzOB izt H®OJBHY Edz! SOIsj] o9BLHJ2Msodw  sdzv ©OL dzd y dat
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Mlsjfjdd. 1 IkOBd 3

o j dzdyd dzd¥ Mmoo jlssftetstf Z2MC w
Uoﬁ]s);lstst]’tetsu’lzfr]QOdzq’LJtsdztSdejz e &t dz' degscts tsBteOL Y
[OCMd®EOd df 2 ‘WWjiClk HBM Ojlsmv o ©jLbkd 5Ol
Yls ts FCOLMro90jlIs ZzO tftejHjdwvshEs tc ts dz f tod tc s H
s Hddzj dzd 2 Mjtejet® o Wstedi3dtetse Odzd d W AH g MY j 1
U dzj ClotesdBOC dzdlsdetse s oL Hj2Msadd dz® dzjj. f OS T
bilsOdetso dzj dz  H 2 Mo éets § AgfBarf S Oded j B dzk Y j dedzts ¢ &
Mo jlssftetsf M Odad j dzjits B Bzboy j dpddly'c 5L t<idey 1469 C LW

oBLHj2Msady §dv wQRO0L Q&GN kodddduti@ed jdls o toj ds.
fndzed y OdzO M .

6j HiNlsOo dzj d¥ YOMmstsisr |

4 H

O dzqd d fipfiFdzjoboté & Qdedz'vn L 1S
u§

Isd ¢

v OB d&zd yo 3. Yy Oflstsis cra1, Mtstslse jlsMmisa zs h
Mo jssf tesf MC Odzed v  ( &eu, %) Lisdzj 2?2 CGCOizsejdzdH SO
otej d3j ded BB dZlZ yJ dad W (& = 0, 02 %)
1 5 dz Agl AgBr | AgCl
y Ofmilstsils O 180 100 170
@, % (| 7N2| 16N|[11N
v, % (6] 15N3 19N| 8N1
puv, % (9] 13NZ42 22N]| 6 N2
v, % (14 14N4 20N| 4N2

—+— pbinyuenHbii 30nb
—m— HeoBnyueHHsl 30Nk

=e= obMyYeHHsli  30m

t dMmlzdats & 2 L o3d dzj dzd § ot  otej B3 dzd Mo j st
dzj 5B tZkz yj dzdzts G s L’ls,dgj(ﬂz (48=00 , [0ARBHYF;= D00 [AgQ) : o
f= 170 f41y)

[ftej Hjdzj dgr MtejHdedj t©WOHdEMT yofmlsdy B dzkzYj C

o34 dZJ dzdj Mt otejd3jdzj 3 (lOp& yYd4)eOmMmPW dideisis

dzlz y 4 dzdzr d3d , IsO¢ d dzj 5B dzlzjudrjdgdm Mol 2L sty disdf Isdf,

dL

5B

fsLotsdvjls tftjHjddls: cOL 3 & YyoOMmisdy. 1 ted t

MsOdzso dlsmw o tsL dzsy dz' . Yy Ofglsqd yr o B dzZEZyj dzdz" -
tcOHdzMm. 10 2 yOagld JdBip 0 &GHEOpls L izl is cwOdz o
COC o Ltdzj AgCl ftsylsd o 7 tOL. dts otj d3j dzgj d3
dzj sBdzzyj dedz" = MdMmlsj BOR fwOSIsdui MeEd dmydL 08 Is.

vOBd&ZdYyoO 4. dtej Hdzd 2 t©OL Bt yomlsdy 0, 02 %
COizse jdzgdHtse MmjtejBteO o hijGndschftpch sl tsils o tej d3j dzd
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1 5 dz r, dzds
Agl AgBr AgCl
ltoj d&3w §| f=0 [f=180 =0 =100 =0 =170
ftedetsistse f1vy 1y 1y
0 <20 - <20 - <20 -
30 didd 332N <20 <20 <20 382N| 4 03N
60 d&dd 331N <20 <20 <20 4 02N| 4 03N
90 didd 3 3IN 2 32N 3 61N <20 9 02N| 8 05N
120 d3d| 383N 3 51N 3 62N 362N [ 136 136N
l stetsed d3j Hdzj dzdets? BT Mistets? CsOekdvydd -
ftcjo" hOsls OdOdzsedyds § L dOyj dzed™w Hdzv dgj 5B dzkz yJ d
dr dei Stshstetsy Mmdedy jdedj (kOGBdz 5 d 6). RPNt h
d Brg
s OB d&zdYyo 5. ] stetsc d g8, H02) WzdadsE? dzE s jOdzdz d2Y ydf ddzjots
Lsdzj? GOdzsejdzdHises MjtejBiO
1 s dz o BB [ dz
Agl AgBr AgCl
l toj dgw | =0 f=180 =0 =100 =0 f=170
Bd dz 1y
0 3,2 - 2,5 - 2,0 -
30 3,2 4,0 2,0 2,5 2,0 2,5
60 3,2 3,6 1,4 2,5 1,6 2,0
90 3,2 3,6 1,4 2,5 1,6 1,8
120 3,2 3,4 1,4 2,0 1,3 1,4
v OB dZd YO 6. l stetscd 0 DRSS Qg dedz” Hd of alzj
Lisdzj? GOdzsejdzdHise MjtejBtO
1 s dz % BRsd / d&
Agl AgBr AgCl
] toj dgw =0 =180 =0 =100 =0 =170
B3d dz 1y 1y f1y
0 7,1 - 5,6 - 47 -
30 5,6 7,9 4,5 5,6 4,7 5,2
60 5,6 7.9 4,5 5,4 3,5 45
90 5,6 7,9 4,5 5,0 3,5 4,0
120 5,0 7,3 3,5 4,2 3,2 3,5
vsO0Cdds BGBtLOL 53, fteso J HJ dzdz" J dimMmdzj H s Odad W

otsLHj2MIsead ]
CGOdzsG j dzd H 59

L OtcWw H O,

dqdzH W W j toj dzls dets @ s

L dzj Clstets 5O E dzd Is dzts & 1
MjtejBtO® fwdosHdls
Bi Sttt kdj d Ml diag W H @GiPf fiYg pdate 2 WOOL © |

Yylksts fwsHIseo jtey HOJ Ismw

MstezC Iskztedtotso Odzd § o3
misd ¢4 de
H Odzdz" R

fded y O Is

©OMise Sd d3sfls
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1 dzj Stesdzd Is O.
9 SH dzts 2

fsd" bkd k0o’
C LO®BjHAjdds §
s0¢

otsLtcOMsOdzd j &3 § st
1 OB dz6 HOJ 3" J

w

ftc RO G dzdf ksdets Gosts L i g 4,
d sdzts o

GdHOIOYdd
dy 2,

Medyd 2 M

Yysts ftedoatsHdls ¢



Efmlsts2 yder A ¢ Hj2Mmlsea ds fnd dz' Iswy j misd. d H to k
CdHOIs OYYHO dftatfistg jde j dzw ¥ h 7 dtsdetse s M Ojls dn C
d ftedotsHdIls ¢ EkEojdzduyjddese LOWHO SCBB&zEZEJHD - U
f stcsegtso B Mistets? d 3j Hdzj dedets?2 CtsOckzdzw ydd. J
Efmlsts2 ydoe tsfls Lsdzj 2 .w  wfdsdtfs o o LGRS jdfmldseod fp 3
(1 dzgj e dw GdHtOIsOYydd) slsdzd yoj Isfmw H dzw tcOL «
L dzj SstesdBOG dzd sdetse s ff t5dzw Mstslseo jIsMiso zs h dj RO
ddzH d o dH zOdz' dg .
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TRANSFORMATION OF THE RELIEF UNDER THE INFLUENCE OF MINING
PRODUCTION IN THE WESTERN DISTRICTS OF THE KARAGANDA RE GION

Melnik I.Yu., Lapteva I.V.
(M. Kozybayev NKU)

The Republic of Kazakhstan is located in an area with an arid climate, where soils are
characterized by low productivity, there is a shortage of water resources and vegetation. The
state has largeeserves of various minerals, including copper. Mankind has been engaged in
the development of this territory for many centuries. Changes in the natural environment are a
consequence of human activity.

Karaganda region occupies almost 428 thousand km&.iJ tihe largest region of the
country, which is also the center of the mining and processing industry. That is why the
Karaganda region has a constant high anthropogenic load. Minerals in general and copper in
particular are mined here at a high rate,ustdy and agriculture are actively developing.
Against this background, the formation of large cities and industrial agglomerations takes
place [1].

The most significant results in terms of recoverable natural resources are demonstrated
by ZhezkazgatUlytau district in the Karaganda region, which occupies almost 122 thousand
km2. It is here that the most significant anthropogenic transformation of the relief is recorded.
Urban and industrial zones are formed mainly near copper ore deposits.

Technogenic pragsses that accompany the extraction of copper inevitably entail the
transformation of the earth's surface. In addition, the surface part of the earth's crust is
changing in a difficult climaté increased drought, low soil productivity, lack of water
resouces and vegetation [2]. The most nraade factor affects the relief of the earth's
surface. such changes are clearly visible in the areas where mining is carried out.

More than 20 mineral deposits of national importance have been explored in the
Ulytau district, of which 13 are in operation at the beginning of 2022. Of the 15 types of
minerals explored in the bowels of the district, but about 10 are mined. The most significant
are: copper, lead, zinc, molybdenum, silver and gold. About 20% of all distiaesiof the
Karaganda region are concentrated within the Ulytau district.

There are more than a dozen large industrial facilities in the region. These are mines,
processing plants, plants and thermal power plants. The development, extraction, and
process1g of natural resources is taking place at an intensive pace. Accordingly, the mining
industry exerts the strongest mianade load on the landscape and relief. Under the influence
of industrial facilities, the original relief is transformed over huge araadsatural objects
appear, technogeosystems are formed [3].

The technogenic load on this territory manifests itself in a large selection of
groundwater, as a result, subsidence of the earth's surface occurs. Depressive funnels are
formed in the territories adjacent to the mines. This occurs as a result of tipseafahe
roof over the underground workings, where the subsidence of the surface layer is observed. In
addition, the subsidence of the soil occurs as a consequence of the injection of groundwater
into the water supply during operation. Such craters hage dimensionsa depth of up to
several tens of meters, and a diameter of up to several tens of kilometers [4]. Giant quarries,
as well as large positive relief forms, such as tailings dumps and dumps, appear on the sites of
open mining of useful resoees (Fig. 1). Subsidence of the earth's surface over mining
workings occupy a significant place in technomorphogenesis and occupy an area of 4263 km2
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(4.5% of the territory of the region). The closure of copper mines causes the rise of the
groundwater leMeand as a result, the wetting of rocks around the old workings, which causes
the activation of violations over them.

Fig. 1. The tailings dump of the Zhezkazgan processing plant

Now there are 4 quarries for mining in the region. So the total aregiedchy
quarries within the district is 904.3 hectares. Mining operations in quarries lead to the
activation of some relieforming processes. Mass mining of mineral deposits increases the
aggressiveness of exogenous and other geodynamic processes d@gantstidslide,
subsidence, etc.). In some cases, during mining operations, violations of the surface of gentle
slopes are allowed by the passage of bulldozer plows along and across the slopes with the
formation of long furrows, narrow trenches, which dre $ource of the subsequent process of
ravine formation.

The increasing volumes of processed raw materials and the use démmgérature
technologies have a negative impact on the environment. For many decades, as a result of the
active development of ¢hmining and metallurgical complex, more than 5 billion tons of
waste have accumulated. Ulytau district continues to steadily turn into a landfill of household
and industrial waste. 2B0 million tons of waste are generated annually from the
metallurgical enterprises of the region. To date, there are already 6 waste accumulation
facilities in the region in the form of dumps, sludge accumulators, ash dumps and landfills.

During the extraction of copper, specific processes occur that affect the relief.
Different methods and tools are used to study them. Natural anenad processes occur
mainly in depressive funnels, which were formed as a result of pumping water. In these areas,
the speed of groundwater movement increases, this leads to deformation iof gredad
rocks, underground erosion.

During the formation of workings, rocks are exposed that have been exposed to
weathering processes for a long time. Some dumps have remained lifeless for decades and are
a source of toxic substances. Only after7@0years, such soils approach mature soils, but
they are characterized by dwarfism, the thickness of such soil does not exceed 10 cm. On the
dumps, which are formed by loose, dispersed rocks, overgrowth occurs at a more active pace.
A soil profile is formed orthem, in many ways similar to the surrounding relief.
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As a result of the construction of dams and reservoirs, natural processes such as river
flows and erosion are radically changing. Which leads to a natural change in terrain.

The scale and depth of tmelief changes are determined by the specifics of mining
operations. The most noticeable and intensive changes are associated witlit opeimg
(Fig. 2). During underground mining, the changes are smaller, but still noticeable.

Fig. 2. Kipshakpai quay of the North Zhezkazgan mine

As a result of the activities of industrial enterprises in the region, there is a
catastrophic situation with the availability of drinking water. Many rivers have become
seasonal, meaning they disappear in summer. A la@erway that flows through the
territory of the region remains fuflowing only during the period of intense snowmelt in
spring, in summer it turns into patches [5].

The Kengir reservoir has been created on the territory of the region, its level is
unstalte, since the needs for water supply of mining and metallurgical plants are constantly
increasing. This happens in conditions of climate change and lack of moisture. The decrease
in the volume of water and the level of the reservoir has been recordedhgineed of the
last century to the present day, the volume of water has decreased, and the level of the
artificial reservoir has sharply decreased.

There is also a shortage of drinking water in the region, as well as water necessary for
nonferrous metalirgy. The lack of surface water leads to the formation of underground fresh
springs. However, the active extraction of ore and the constant deepening of mines leads to
serious changes in the hydrogeological environment, as a result, the water levekdetirsas
is especially acute in fractured and karst waters.

A decrease in groundwater to the level of the lower horizon is recorded, this provokes
shallowing of rivers, as well as a reduction in the hydrographic network. As a result, the soils
become poore the vegetation cover decreases, the plant composition decreases. The situation
is aggravated by pollution of the atmosphere with toxic chemical compounds, as well as
pollution of the hydrosphere with effluents [6].

The altered and disturbed relief aseault of mining occupies a huge area. This means
that the territories suitable for human life are rapidly shrinking. Such altered landscapes are
most significant from an economic point of view, but cannot be considered as a place of
human habitation.

In addition, the activities of mining enterprises in the region contribute to the depletion
of groundwater resources, since mines have a powerful drainage effect. As a result of changes
in the components of the natural environment, the relief is disturbeslperprocesses are
activated.
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Unfortunately, not enough attention is paid to the problem of environmental safety in
Kazakhstan, which gives the right to say that in the future mining and metallurgical
production will become one of the main factors that waktrain the economic and social
development of the country.
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