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ELECTROTHERMIC ATOMIC-ABSORPTION DETERMINATION OF
LEAD AND CADMIUM IN FOOD USING TWO-FREQUENCY
ULTRASOUND

Abstract: Use of simultaneous influence of ultrasound of high and low frequencies to intensificate possesses of
wet mineralization of various kind of food was studied. It was shown that use of simultaneous influence of ultrasound
of high and low frequencies let us, compare with use only ultrasound in low frequency, to increase extraction degree,
to use only one oxidizer for all kinds of food, and let to develop unified methodic of electrothermic atomic-absorption

determination of lead and cadmium in various kinds of food.
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Introduction

Ultrasound (US) is used to intensify the most
prolonged stadium of analysis of food —mineralization
that takes more than 90% of time of the analysis. We
use US for intensification of minerals by dry as well
as wet methods [1,c.11;4,c.159].

To intensify dry mineralization, US was used
only to create effect of boiling layer, and due to it,
every particle of foods carbonizate was undergone by
influence of oxidizers in vapor phase. Due to the fact,
an express of the analysis was increased in 10-12

Doi: &Gos¥f https://dx.doi.org/10.15863/TAS.2017.05.49.30

times compared to classic variant of dry
mineralization [2,¢.99;3,c.124].

More effective is use of US for intensification of
wet mineralization [1,c.14]. We investigated the use
of ultrasound (US) of frequency from 18 up to 100
MHz. When using it, mineralization time decreased in
10-20 times, depending on the type of food, and
extraction degree of lead and cadmium was 94-98 %
[1,c.15].

We investigated before the use of simultaneous
influence of US of high and low frequencies to
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intensify acidic extraction of lead and cadmium from
fats and oils. It was shown that the use of simultaneous
influence of US of high and low frequencies let us to
decrease energetic intensity of the analysis due to
decrease of intensity of US and to make better
metrological characteristics of the results of analysis
[6,c.127]. Also we investigated simultaneous
influence of US of high and low frequencies to
intensify sample preparation at analysis of sugar and
products based on it to find out lead, copper and
cadmium in it. At the analysis US was used to transfer
compounds of lead, copper and cadmium in
kinetically labile ones, and due to it, its extraction in
form of diethyldithiocarbomates in chloroform from
sugar solutions with concentration up to 100 g/l is
possible [4, c.160].

The main purpose of the work is to study
simultaneous influence of US of high and low
frequencies to intensify possessions of food wet
mineralization and to develop unified methodic of
determination of lead and cadmium in food of plant
and animal origin.

Experimental

To produce fluctuations in low frequency tubular
magnetostriction emitters were used. A test tube with
investigated solution was placed into the emitters. On
the high top of the test tube ring shaped piezoelectric
emitter (with work frequency 1 or 2 MHz) of ZTL-19,
made from titanium zirconate-lead was put on.
Magnetostriction emitter was united with modernized
ultrasound dispergator UZDN-1M, what led us to
create the investigated solutions ultrasound
fluctuations of frequency from 18 up to 44 kHz and
intensity from 0,05 up to 15 W/cm? (was limited by
durability of the test tube). Supplement of
piezoelectric emitter was done by the use lamp
generator 24-UZGI-K-1,2 which led us to produce in
investigated solution  ultrasound fluctuations of
frequency from 1 up to 2 MHz and intensity up to 12
W/cm? (was limited by the durability of emitter)
[4,c.161].

Methodic of the experiment for analysis of meat
(lean pork, low fat beef), juices, fruits, flour, coffee
and vegetables. 4 ml of juice or 0,50 g of flour, coffee,
vegetables, fruits, meat was placed into test tube and
poured by mixture (1 : 1) H,O, + HNO3 (8 ml at
analysis of juices and 10 ml at analysis of vegetables,
coffee or flour).

Methodic of the experiment at analysis of beer
and cereals. 4 ml of beer or 0,5 g of grinded cereals
was placed into test tube and poured in 10 ml of
mixture, which consists of hydrogen peroxide and
nitric acid (1 : 1).

Methodic of the experiment at analysis of milk
products. The sample of product of 2,00 g mass (at
analysis of milk, milk cream 8 % and fermented milk
products) or 1,00 g (at analysis of curds, dry and
condensed milk, butter, milk cream with fats contain

more than 8 %) was placed in test tube and poured by
3 ml of nitric acid (1:1) in the first case; and by
mixture from 3 ml of nitric (1:1) and chloric (1:1)
acids (3:1).

Methodic of the experiment at analysis of bakery.
At analysis of sugar contained bakery (cake donetsky,
cake with jam) sample of the product of 1,00 g mass
was placed in test tube and poured in 6 ml of mixture
of nitric acid with hydroxide peroxide (1:1), and at
analysis of bread by 6 ml of nitric acid (1:1). The
obtained mineralizate is poured by 1 ml 0,001 mg/I
solution of Pd(NOs), diluted by bidistilled water up
to 10 ml volume and content of lead and cadmium by
flameless atomic-absorption method, according to
[6,c.18] by temperature-time program [1,c.17]. is
determined. The same samples were analyzed by
atomic  absorption  standard  method  after
mineralization by dry and wet methods [1,c.18]. at
the same time. As a criteria of extraction fullness of
the toxic elements the term “extraction degree”,
proposed in [1,c.20]. was used.

An extraction degree was determined by the next
formulas:

X=%x 100 1)

where m is an arithmetical mean of six measurements
of contain of determined element by proposed
method, mg/kg;

n =22 mg\kg )

-y
where p is an arithmetical mean of six measurements
of contain of determined element, that obtained by
atomic-absorption method after dry aching, mg/kg
[1,c.23]. ;

g is an arithmetical means of six measurements
that contains the determined element that is obtained
by atomic-absorption method after mineralization,
mg/kg [6,¢.20]. .

Results and discussion

As a result of proper investigations it was
established that at the use of simultaneous influence
of US of high and low frequencies an extraction
degree of lead and cadmium was higher (98-99 %),
than the use of only US of low frequency US (93-96
%) during extraction, using optimal oxidizers,
selected for every type of food (pointed out above in
the method of experiments) [4,c.164]. (table 1).
Frequency change of US of low frequency from 18 to
47 kHz did not make influence on the value of
extraction degree, compare to the results, obtained by
using the US with high frequency (1 and 2 MHz), what
shows us that better results were obtained in the first
case (table 2). Optimal intensity of US with high
frequency and with low one depends on the type of
food product, intensity of high-frequency US did not
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exceed 2,0 W/sm? for high-frequency and 2,5 W/sm?
for low-frequency (table 2). As “optimal intensity” we
considered intensity that supply maximal possible
value of analytic signal. It should be pointed out that
optimal intensity with the use of only US of low
frequency was more higher (from 3,5 W\sm? for juices
up to W\sm? for milk products). Time of influence of
two frequency US should be not less than 1 minute for
juices, 2 minutes for food of plant origin and 3 minutes
for food of animal origin, using, as oxidizer, hydrogen
peroxide. An order to switch on US of high and low
frequencies made no influence on obtained results.

More higher efficiency of simultaneous
influence of US of high and low frequencies can be
explained by the peculiarities of the formation and
breaking of cavitation bubbles at two frequencies US
influence, when small spherical cavitation bubbles
forms, and at its breaking, sound chemical reactions,
laid on the base of mineralization processes, are
intensified [7,c.33; 8,c.24].

Frequency change of low frequency US from 18
to 100 kHz did not make influence on extraction
degree of betha-carotine. Comparison of the results,
obtained using high frequency US (1-5 MHz), shows
that the best results were obtained using US with
frequency 1,0-2,5 MHz (table 2), intensity 1,5-2,5
W/cm? for low frequency and 2,5-4,0 W/cm?for high
frequency (table 2), and time should be not less than 2
min.

Conclusions
Therefore, use of simultaneous influence of
ultrasound of high and low frequencies let us, compare

to the use of only US with low frequency, to increase
an extraction degree, to use only one oxidizer for all
types of food, and to develop unified methodic to
analyze food. More higher efficiency of simultaneous
influence of US of high and low frequencies compared
to US only of low frequencies can be explained by
prevalence of total mass of the small spherical
bubbles, that promote sound chemical reactions, in the
first case, upon big deformation bubbles, that promote
mass exchange possesses, dispergation, emulgation
[9,c.60;10,c.95]. Unified methodic of lead and
cadmium determination in various food was
developed. The accuracy of the method was checked
by analysis of the same samples by standard method
(table 4).

Unified methodic of lead and cadmium
determination in food of plant and animal origin.

Sample of food by animal origin of 0,50 g, or
plant origin of 1,00 g placed into test tube and poured
in 5 ml of hydrogen peroxide.(90%). The test tube is
placed in magnetostriction emitter and affected by
US with frequencies in 22 kHz u 1 MHz and intensity
2,0 u 2,5 W/cm? correspondingly. Time of US
influence at analysis of food of plant origin is 2
minutes, and 3 minutes for food of animal origin.

Obtained mineralizate is poured by 1 ml of
0,001 mg/1 solution of Pd(NOs3),, diluted by distilled
water up to 10 ml volume and content of lead and
cadmium by flameless atomic-absorption method, by
temperature-time program is determined [3,c.124]. .

Table 1

Extraction degree of lead and cadmium from various food products at simultaneous influence of US of high
and low frequencies and US of low frequency .

Extraction degree, %
Type of food S|mﬁ:;ahngﬁzslcl)rxlgreera%eeg;gss of US of low frequency
Lead Cadmium Lead Cadmium
1 2 3 4 5
Meat (beef) 99 98 94 93
Meat (pork) 99 98 95 93
Milk, fat content 2,5 % 99 99 96 95
Milk, fat content 3,2 % 99 99 95 93
Milk cream, fat content 10 % 99 98 93 94
Milk cream, fat content 20 % 98 98 93 95
Flour of high quality 99 98 93 93
Pearl barley 99 99 96 94
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Buckwheat 99 99 96 95
Bread «Dondassky New» 99 99 96 94
Cake with jam 98 99 97 95
Coffee 98 99 95 96
Apples 99 98 96 96
Cabbage 99 99 94 95
Apricot juice 98 98 96 95
Light beer “Obolon” 98 98 95 96
Beer “Chernigovskoe light” 99 98 94 96

Note. There are represented the average results of six experiments in the table and in the next ones. Mass of sample
of the investigated product is 1,00 g . Oxidizer is hydrogen peroxide, 5 ml. US parameters at simultaneous influence:
frequency of high frequency-1 MHz, low frequency-22 kHz, intensity of high frequency-2,0 W/sm2, low frequency-
2,5 W/sm?, time of influence 3 min. At use only US of low frequency: frequency-22 kHz, intensity -7 W/sm?, time
of influence 7 min.

Table 2
An influence of US frequency on extraction degree of lead and cadmium
Extraction degree, %
Type of food 1 MHz 2 MHz
Lead Cadmium Lead Cadmium
Meat (beef) 100 98 92 93
Meat (pork) 100 98 93 91
Milk, fat content 2,5 %
100 100 95 96
Milk, fat content 3,2 %
100 100 92 93
Milk cream, fat content 10 %
99 98 91 90
Milk cream, fat content 20 %
98 98 89 84
Flour of high quality
99 98 95 97
Pearl barley 100 100 94 95
Buckwheat
100 100 95 93
Bread «Dondassky New»
100 100 97 95
Cake with jam
98 100 91 90
Coffee
98 100 94 91
Apples 99 98 92 92
Cabbage 100 99 95 94
Apricot juice
98 98 94 94
Light beer “Obolon”
98 98 90 91
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Beer “Chernigovskoe light”

99

98

92 93

Intensity of US of high frequency-2,0 W/sm?, low frequency-2,5 W/sm?, frequency of low frequency: US-22 kHz

time of influence 3 min.

Table 3

The value of optimal US intensity depends on the type of food product and US frequency

Name of sample Optimal US , W/sm?
1 MHz 22 Hz

Meat (pork) 1,8 2,0
Milk, fat content 2,5 %

1,7 2,0
Milk cream, fat content
20 % 2,0 2,5
Buckwheat

1,5 1,8
Cake with jam

1,6 2,0
Coffee

15 2,0
Apples 1,6 15
Apricot juice

1,6 1,7
Beer “Donetskoe”, 14%

1,8 2,0

Table 4

Results of determination of lead and cadmium in various types of food

Name of sample

Found out, mg/kg; (n=6)

B

y proposed method

By standard method [1]

Pb Sr Cd Sy Pb S Cd S,

Meat (beef) 0,195 0,06 | 0,037 | 0,08 | 0,192 | 0,09 | 0,035 0,10
Meat (pork) 0,092 0,07 | 0,013 | 0,07 | 0,095 | 0,10 | 0,012 0,11
Milk, fat content 2,5 % 0,114 0,07 | 0,020 | 0,07 | 0,116 | 0,10 | 0,018 0,10
Milk, fat content 3,2 % 0,128 0,07 | 0,021 | 0,06 | 0,134 | 0,10 | 0,019 0,09
Milk cream, fat content 10 % 0,160 0,06 | 0,020 | 0,07 | 0,155 | 0,09 | 0,022 0,10
Milk cream, fat content 20 % 0,150 0,07 0,014 | 0,08 | 0,153 | 0,10 | 0,013 0,09
Flour of high quality 0,066 0,07 | 0,041 | 0,07 | 0,061 | 0,10 | 0,036 0,09
Pearl barley 0,085 | 007 | 0,053 | 0,06 | 0,081 | 0,10 | 0,048 0,10
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Buckwheat 0,159 | 0,08 | 0,035 | 0,08 | 0,153 | 0,10 | 0,030 0,11
Bread «Dondassky New» 0,217 | 0,07 | 0,019 | 0,08 | 0,211 | 0,10 | 0,018 0,09
Cake with jam 0,114 | 0,06 | 0,029 | 0,08 | 0,114 | 0,09 | 0,027 0,09
Coffee 0,157 | 0,06 | 0,014 | 0,08 | 0,153 | 0,09 | 0,012 0,10
Apples 0,084 | 0,07 | 0,007 | 0,08 | 0,085 | 0,09 | 0,008 0,10
Cabbage 0,079 | 0,07 | 0,009 | 0,08 | 0,071 | 0,11 | 0,011 0,10
[Apricot juice 0,129 | 0,07 | 0,019 | 0,08 | 0,122 | 0,09 | 0,021 0,10
Light beer “Obolon”
Beer “Chernigovskoe light”

Note. At analysis of food products according to proposed methodic the main criteria were next. Mass of sample of
the investigated product is 1,00 g . Oxidizer is hydrogen peroxide, 5 ml. US parameters at simultaneous influence:
frequency of high frequency-1 MHz, low frequency-22 kHz, intensity of high frequency-2,0 W/sm?, low frequency-
2,5 W/sm?, time of influence 3 min. At use only US of low frequency: frequency-22 kHz, intensity -7 W/sm?, time

of influence 3 min.
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DEVELOPMENT FACTORS OF MAY (WINE) IN EAST CLASSIC
LITERATURE

Abstract: In the article are shown causes of poem’s forming on the topic of may (wine) in the Eastern
literature, wine’s and connected with wine poetic model’s original characteristics, furthermore there are first
poems in uzbek poetry on this topic, created by basic examples and analyzed scientifically. And also illuminated the
Eastern people’s customs, traditions, culture of life and old mythological thinking related to May (wine), and its
important role in order to appear theme of May (wine) in the literature. In the “Avesto”, “Makhabkharata”,
“Divan Lugat at-Turk” given the lyric parts devoted to the description of May (wine) , which is written this theme
May (wine) are scientifically studied as a first examples. And shown the specific role of lyrics about May (wine) in
the developing the genres Khamriyyat and Saki-name in the East literature.
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Introduction

Debates over may (wine) and its life giving
features have long been one of the main topics in
classic Eastern poetry. Poems of may (wine)
describing the blessings of the world, the beauty of
the nature, joy and happiness teach us to appreciate
every single moment of life we live. In this sense,
may (wine) changes its original sense as a drink and
becomes a poem of special poetic image expressing
poet’s such feelings as love to this life. One of the
significant features f of poems devoted to may (wine)
is their ability to persuade a reader to optimism and
get over life challenges of materialistic world. Such
poems, first of all, teach us to realize that the world
we live is too short to be living with life hassles and
thus, we must enjoy every moment so to live happily.
Hence, it must be the main reason that in such
poems, images like “soqiy (a drink server)” and may
(wine) play the main roles since “Soqiy” reminds us
of a feast and toast and the grape reminds beautiful
vineyards and skillful gardeners working in it. What
can be understood is that drink feasts are not just a
party to drink but a whole figurative image of
understanding life which is full of enjoyment and
beauty.

Doi: &os¥eS https://dx.doi.org/10.15863/TAS.2017.05.49.31

Materials and Methods

The emergence of such topics as may (wine)
and other images is closely inter-related to the
eastern people’s life style, religious beliefs, social
and spiritual life, therefore, it is impossible to speak
about the historic development of may (wine)
without mentioning the appearance of this topic and
customs associated with it. According to Professor
Hayitmetov, topics on may (wine) are directly related
to Persian-Tajik speaking nations™ pre-islamic

religion Zaroastrism and its customs (8, 141-142).
There are numerous myths and legends
about the first appearance of may (wine) and its
consumption according to most of these legends that
may (wine) was first made in lIran. For example, the
legend about Tumaris from Herodot's “History” also
shows that this drink was brought from Iran.
According to this legend, Tumaris’s son Sprangiz
and his men, not knowing about the drink which
makes one go drunk, was defeated by the enemy due
to this trap- getting drunk from excessive
consumption. From ancient times, by Persian-tajik
peoples, none of the important issues was solved
without this drink as these people believed that this
drink has a divine power broadening one’s outlook,
emotional and intellectual world. Precisely, special
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parties used to be held to find solutions to daily
problems where the host was expected to serve a
drink. It is interesting to note that the host usually
invited these people again the next day. In this
gathering, if people could prove what came out of
the decisions made the previous day, it was taken
into consideration and was put into use or these
decisions were once again discussed at may (wine)
parties (9, 138). From this story, it can be said that
may (wine) or sharob was regarded as a means
bringing people even closer to one another.

Sharob (wine) is also considered to be revealing
life-loving feelings in one of the most popular Indian
epos. According to the description, a special envoy,
sent to the Himalayas by the leader of gods Indira to
persuade Arjun to abandon a single way of life,
achieved his goal by this drink, that is, by Indira’s
instructions the gods accompanied by the envoy and
their slaves organize a party before Arjun. Initially,
they have a walk through the sights of the forest, go
for a swim and at dusk they serve may(wine) to their
sweethearts as may (wine) which was sent by Indira
was a divine gift containing love, joy, embodying the
continuity of generations. Later, Indian poet Bharavi
used this as a base plot in his epos “Kiratarjunia”.
Russian scholar M.Rusanov argues that in
“Kiratarjunia” , beautiful girls serving drinks to their
sweethearts and these girls™ traits are described with
a great artistic skill and this work played the main
role for the development of such genre dealing with
may (wine) in Indian poetry — “mahakviy” (18, 93-
94).

In the “Spiritual outlook debate ”, one of the
fire worshippers™ work written in the Pahlaviy
language , to the questions asked by an old wise man
about May (wine), Spirit answers as follows: “May
(wine) is the best of all foods and drinks. If a man
with high faith, kindness and goodness in his heart
holds a glass made of gold or silver, this glass
becomes even brighter. But on the contrary, someone
with hatred, envy and cruelty hidden in his heart can
be the main cause of rows and offenses” (5,11).
Indeed, it was believed that drinking may(wine)
within its limits can widen a man’s worldview and
knowledge. Information proving this can be found in
many historic and literary sources, the oldest of
which dates back to the Sosonids empire named
“Khusrav, Kovod's son and his disciple”. As written
in the story, a young man has to answer thirteen
different questions to be employed at the Shah
Khusrav's royal residence. The two of these
questions, the eighth and the tenth, are on the theme
of may(wine):

- Which type of may (wine) is of the best
quality and the most delicious?

The young man says that that freshly made
wine is the best, and this irony was warmly-received
by Khusrav as he was glad at young man’s wisdom.

The other question about entertaining games
was answered by the young man skillfully as he, in
his answer, brought examples of illusionists, dancers
and musicians. However, the young man said that
none of these above-mentioned can be equal to the
girl playing here the musical instrument and the
handsome boy serving wine to others [19, 149-156].

According to Greek mythology, Dionis was
considered the god of viticulture and may (wine).
This drink was embodied as a drink helping people
overcome hassles and even enemy attacks. Life
entertainment, rejoicement and life enjoyment were
all connected with this word-May. Moreover, Dionis
was considered the god of the wings. There were
ancient beliefs that if birds flew with their wings,
may (wine) could enable people’s spirits to fly even
higher leading to freedom and liberty [14, 18].

Ancient Greek poet Anacreon (VI centure BC)
also described may (wine) as the image of beauty and
love to life. Thus, most poems written later were
named “poems of an Anacreon character”.

As it was written in “Memorials left from the
ancient peoples” by Beruniy, “People of Kisro(Iran)
were in the habit of having one type of basil flowers
and traditional wine on the table every other day ”
[3, 80]. Moreover, Arabs also called one of the
months “notil”, which meant “the measurement of
alcohol drink” as Arabs consumed more wine in that
particular month and frequently used the term “notil”
in their speech [3, 96].Such customs can also be
found among the Turkik peoples. In the ancient
times, Soghd people celebrated a so called
“babakhvara” festival held on the eighteenth of
Ashi-kh-ida month which means “drinking juice
extracted from grape” [3, 279]. It can be seen that
Turkik people’s honoring this drink dates back to
ancient times.

Many legends about may (wine) and its
consumption are found in Umar Khayyam's
“Navruzname”. As written in one of them: “from
Kaykhusrav time to the last Ajam’s shah Yazdijard
time, Shahs had a habit: on the day of Navruz,
anyone not from a royal family — the mubad of the
mubads (a chief religious position in Zoroastrisme)
praises the Shah with his speech and puts a full gold
glass of may (wine), a ring, Dirham and Dinor
(currencies of that time), barley sprouts, sword, bow
and arrow, a pencil and an inkwell in front of him.
Having finished his speech, a religious leader tastes
some of the wine and then passes it with barley
sprouts to the Shah. By doing this, Mubad wants that
what Shah looks first on this holiday was believed to
make him happy till the next coming year and this is
the gift of God to the Shah as what is gifted is the
main source of happiness and enjoyment in our life”
[11, 28]. Besides, there is an interesting legend about
grape and wine in “Navruzname”. As it is written in
the book, grape first appeared during the reign of
Shomiron, who was from legendary Djamshid Shah's
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generation. From those times, may (wine) feasts were
held and they were followed by music from musical
instrument called “rood”.

A lot of stories can be found associated with
the drink may (wine). Turkish scholar I.Pala’s story
is quite similar to the one mentioned above but in
that story the first appearance of May (wine) is said
to have begun with Shah Jamshid. According to
legend, Shah Jamshid’s harem girls, while
committing a suicide decides to eat grape, which
remained long in the sun, which was considered to
be poisonous at that time. Consequently, she forgets
all her problems and changes her mind about
committing a suicide and tells everyone about this
drink and its effects. And this event was the reason
for the appearance of this drink [16, 83]. Arabian
poet Al-Akhtal wrote that may (wine) was first
prepared during Khusrav's reign, the son of Iranian
Shah Khurmuzd [12, 432]. In addition, Turkish poet
Ravoniy brings two legends associated with this
drink in his book “Ishratname”. One of the stories
suggests that may (wine) was created in Adam times
while the other one suggests similar events to that of
Khayyam's [17, 122].

Indeed, drinks made from vine was considered
royal pleasure and they expressed entertainment and
feasts of the royal palace. During Estern holiday
Mehrjon, which was the celebration of harvest
collection, everything on the table was consumed
with may (wine) and such drinks. As a rule of this
tradition, the Shah who was drunken from this drink
was supposed to dance alone in the circle of those
celebrating the event with him. It can be understood
that this festival and its traditions were the reflection
of peace and prosperity of the people [2, 131].

According to some other sources, in Zoroastrian
religion, on every first day of the month, there was
held a so called gohonbaroq feast. On this occasion,
may (wine) was consumed with dances and songs
and the party went on till dawn. Religious leaders
told some poems and stories, sang songs, which
cheered up the participants. Fire worshippers devoted
each twelfth day of the month to the god of the moon
and may (wine) parties went on again [4, 169].

Such legends , more or less, hold reality. It can
be seen that that in every time, may (wine) is
considered to be the symbol of a drink providing
people with pleasure and helping them to forget their
problems and raising their moods. We can prove the
ideas with the statements in the book “Avesto” ,
written about three thousand years ago and a sacred
book of Zoroastrians.

Cuzunaman 6axm-woomux xaxxu, (I miss for the
sake of happiness)

Bop 06030a dyo xunaman. (and | pray with my
full voice)

Hb00amnap kenmupaoupman (and | pray again)

Kyn emmac yn Xysapnoca wmen. (for this
unreachable Huvarno)

Xaomanune wapbamu o6uran (With Haoma's
juice)

Dwsoznatioupmus (We appreciate )

Emu6 6ynmac xamoa unoxuui ( this unreachable
Huvarno)

Xysapnonu 6us...  [1,220]

According to sources, haoma was a special
plant grown for sacrificing ceremonies with strong
fume consumed and it was consumed by people as an
intoxicating plant. The extracted juice was steered
with a cow’s milk and the drink was made this way
[6, 48-54]. In the poem above ‘“haoma juice” is
defined as a figurative image expressing divine life
enjoyment. Of course, it can be summed up that such
beliefs and theories played the main role for the
development of poems of may (wine). In some
sources, it is written that the word may (wine) which
means “hot juice” was originally from the word
“madh” in Avesto” [10]. A scholar from Azerbaijan
F.Azizova writes that during the Abbasids™ empire
Arab khalif's continued Avesto’s traditions, festivals,
royal festivals and songs which were once celebrated
by the Sosonid’s. Odes sung at the drink parties were
closely connected with Avesto’s Khaoma culture. A
genre dealing with the theme of may (wine) -
“Khamriyyat” comes from the Arabic word
“khamara” originated from the influence of the word
“khaoma”. Actually, the words ‘“khaoma” and
“khamara” mean the same-preparing may (wine) [2,
101]. “Khaomi juice”, which was described as a drink
giving life enjoyment and divine pleasure, enriching
people’s worldview and outlook can be defined as the
early signs of poems connected with may (wine).

Orientalist J.S Meysami states the development
of “khamriyyat” due to the two factors, that is, poems
of may (wine) in Arab literature and the impact of
ancient Persian-tajik culture into Arabian cultural and
social life” [13, 31]. Indeed, khamriyyat describes
such images as may (wine), wine, feast and some
other musical instruments skillfully. According to
Arab philologist 1.Haviy, Odes devoted in honor of
Dionis played a great role for the development of
khamriyyat [7, 214]. We can say that figurative
images in Eastern poetry enriched from the source of
Greek, Indian and Persian mythologies and from
Arabian khamriyyats.

Conclusion

In this way, notions connected with may (wine)
came as a tool in heroic epos, didactic poems, odes in
order to reflect people’s intentions and beliefs. At the
beginning of XIV century, which is the transition of
literature to classic period, a special genre of
mysticism describing spiritual wine — sakiyname (“the
book of sogiy-a man who serves a drink”) came into
existence [4, 127]. Obviously, the history of poems
dealing with may (wine), their poetic features need a
thorough research of the opportunities of Eastern
poetry, its genre system. It undoubtedly contributes to
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get better acquainted with the history of a nation, its
culture, its traditions and customs.
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AHAJIM3 METO/1I0OB NOBBIIIEHUSI TPOU3BOJIUTEJIBHOCTH AHASPOBHOM MEPEPABOTKH
BUOMACCBHI B BUOI'A3

Annomayun: Hccneooeano 0cHO6Hble MemoObl  NOGBIUEHUS  NPOUBOOUMENLHOCU — NepepabomKi
OpeaHudecKux omx0008, K KOMOPLIM MONMCHO OMHeCmu: KOHCIMPYKMUGHblE peuleHuss MemaHmeHka u
8CNOMO2AMeNbHO20 000pY008aHUs; USMEHeHUs cocmaea cybcmpama, 000a8Ku K cybcmpamy, 68edeHue
OONOTHUMENbHLIX ~— dmanoé  obpabomku  cyocmpama.  [Ipoananu3uposanvl  mexHonO2UU — NOBbIUIEHUS
nPOOYKmusHocmu memanoeenesuca. Haubonee nepcnexmusHblMu Memooom NoGbluleHUs NPOOYKMUBHOCHIL
MemaHo2eHe3a AGIANCL Memoo NPedsapumenbHol 06pabomka cyocmpama c nosviuieHuem 8ubixooa buoeasa 0o 4

pas.
Knrouegvie cnosa: anaspobnas oopabomka buomaccyl, opeanuyeckue omxoovl, buozas.

Introduction

B Hacrosiiee Bpems B mupe B armocdepy,
BOJIOEMBI U IIOYBY E€XEroAHO mocrtymaer Ooinee 50
MIIPJI. TOHH OTXO0JIOB 9HEPreTUUECKHX,
MPOMBIIIJICHHBIX, CEITbCKOXO3SICTBEHHBIX
MPOU3BOJICTB ¥ KOMMYHAJIbHO-OBITOBOTO CEKTOpa, B
TOM 4YHCJIE OT TMPOMBIIUICHHBIX HPENNPUSITHH -
6onee 150 muH. ToHH [1].

OOmmii 00beM TBEpAbIX OTXOIOB B YKpauHe
cocrasisier 10-11 maH. T B roa. CBajnkaMu 3aHSATHI
2600 ra 3emens. B cpemHemM B Tropomax
00pa3oBBIBAIOTCS TPHUMEPHO |1 TOHHA Ha OJHOTO
YyeloBeka B TOJ. T'onoBoe KOJIMYECTBO
0o0pa3oBaHHBIX OTXOM0B B YKpamHe 3a 2014
coCTaBIsAIOT oKoimo 354 wmuH. TOHH. M3 HuX

nepepadOTaHHBIX WM YTHIM3HPOBAHBIX TOJBKO 112
MITH. T, 8 OCTaJIbHBIC 3aXOPOHEHBI Ha CBaJIKax [2].

B Toxe Bpems, 3aBUCUMOCTb YKpauHbl OT
UMIIOPTUPOBAHHBIX OYHEPTOHOCUTENEH COCTaBISIET
40%. CormacHO  DOHEpPreTHYECKOW  CTpaTeruu
VYkpaunsl Ha nepuon Ao 2030 ropa moBbILIEHUE

9HEProdPPeKTUBHOCTU u YMEHBIICHUS
WCTIOJNB30BaHUSl SHEPTHU SIBISACTCS MPHOPUTCTHBIM
HaIpaBJICHUEM JSHEPreTUIECKOM MTOJTUTHKH

VYkpaunsl. B coorBerctBuM ¢ HaunoHaibHBIM
MJIAaHOM JEHCTBHM MO BO30OHOBISIEMON DHEPIETHKE
Ha mepuoa a0 2020 roma oOImias MOITHOCTH BCeX
BO300HOBIISIEMBIX NCTOYHHKOB JIOJKHA YBEINIUTHCS
Oomnee yeM B 5,5 pa3a Mo CpaBHEHUIO CO 3HAUCHHUEM
2014 rona.
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B nameil crpaHe cylmecTBYIOT 3HAYUTEIbHBIC IIpy ucnonp30BaHMUM  MOIEPHUZMPOBAHHON
pe3€epBbl BTOPHYHBIX PECYpCOB B TOM YHCIE IS CHCTEMBI THAPABJIMYECKOIO NepeMeIInBaHus

TIOJTyICHUS Ouorasa [3]. Henocrarkamu
COBPEMCHHBIX TEXHOJIOTHIl YTHIM3AIMH OTXOAOB B
aHa’pPOOHBIX YCIOBUSIX B METAHTCHKAX SBISIOTCS:
HEBBICOKasI 3¢ PEeKTUBHOCTD mpoliecc
ouoTpaHcopManuK OTXOMOB B OWOras, HHU3KHIA
YPOBCHB MeTaHa B ouorase, OoubIast
MPOJIOIDKUTENLHOCTh OPOXKEHHSI, CHIDKCHHE BBIXOJa
Omoraza  mpu  JTUMHUTHPOBAHUHU OMOTEHHBIX
JMeMeHTOB B cyOctpare. IloaToMy BO3HHKaeT
HEOOXOJUMOCTh B HCCIICIOBAHUM  METOJIOB
MOBBIIICHUS ~ MPOM3BOAUTEIBHOCTH  MEPEepadOTKH
OpPraHUYeCKUX OTXOJIOB, YMEHBIICHUS BpEMEHH
cOpaxuBaHHs " YBEUYCHUS KOJIMYECTBA
00pa30BaHHOrO OwWoraza ¢ IMOBBIIICHUEM JOJH
METaHa B HEM.

ITpubsne ot skcrutyataruu BI'Y 3aBucur ot
MHOTHX ()aKTOPOB, BKIIFOYAs MPOJAXKU «IIOOOUHBIX)
npoayktoB. CaMyl0 3HAuUUTEIbHYIO NpPUOABKY K
OpUOBLIM OT NPOJAKH OHOMETaHa MOXHO IMOJY4aTh
OT peau3alry KUIKUX yI0OpeHHil, TOCKOIbKY 3TO
BBICOKOJIUKBH/THAS MPOYKIHSI, MOJTB3YHOIIAsT
MOCTOSIHHBIM cripocoM. Cripoc Ha ymoOpeHHs eCTb
BCEr/a, TIIOCKOJIbKY  HEMPENOXKHBIM  (haKTOpOM
(YHKIIHOHUPOBAHUS arpapHoii OHOCHCTEMBI
SBJISETCST OalaHC MEXJy BHECCHHEM B TOYBY U
BBIHOCOM H3 Heé OHCPIruu B BHUAC TMHUTATCIbHBIX
BCIIIECTB: BHCCCHHE HUX OOJIKHO 6LITI) HE MCHEC
BBIHOCA.

Lenpto naHHOW paboTe SBIACTCS aHAIU3
CYIIECTBYIOIIMX MEPCIEKTUBHBIX HAMPABICHUNA U
TEXHOJIOTUH MOBBILICHUS 3¢ pekTuBHOCTH
aHadpOoOHOI 00paboTKH OHOMACCHI.

Materials and Methods

I[lo wmepe pa3BUTHS HAyYHO-TEXHHUYECKOU
MBICIIM TIOJTydyeHue Ouoraza, Kak W Jobas apyras
TEXHOJIOTHsI, TOCTENEHHO COBEPLICHCTBOBAJIOCH B
cTopoHy Oonbieir 3¢dextuBHocT. Ha ocHOBaHUM
M3y4YeHUs] HAYYHO-TEXHUYECKUX UCTOYHHKOB MOMKHO
BBIJICJIUTH OCHOBHBIC HAIIPABJICHHS:

1. KoHCTpYKTHBHBIE pelleHHsI MeTaHTEeHKa
H BCIIOMOTaTeJIbHOT0 000py10BAHUS

OCHOBHBIM HaTpaBJICHUEM
YCOBEPIICHCTBOBAHUS ~ METAHTCHKOB  SIBIIICTCS
MOBEINICHNE  A(PQPEKTHBHOCTH  NEPEMEIINBAHUS
cyOcTpaTta — B CHIIy TOTO, YTO 3aBHCHMOCTH BBIXO/a
Ouoraza OT TOMOTreHHOCTH cyOcTpara KpaiiHe
BBICOKA. B 4acTHOCTH, CyIIECTBYET MpEIIOKEHHE O
MO/ICpHU3AIINT THPaBINYECKOI CHCTEMBI
nepeMemuBanus [4], MO3BONSIONIAsT 3HAYUTEIHHO
YMEHBIIUTh O0BEM TaKk HAa3bIBAEMBIX «MEPTBBIX
30H», T.6. O00BEMOB cyOcTpaTa, KOTOpBIE TIPH
MepeMEeIIMBaHN! € BBICOKOH  BEPOSITHOCTHIO
OCTalOTCSl HE TepeMellaHHBIMU. B 1enom nanHHas
TEXHOJIOTHSI TIO3BOJISIET 3HAYUTENBHO YBEJIUYUThH
3¢ PEeKTUBHOCTH TIEpeMENIBaHMs CyOcTpaTa.

KOX(QHUIUEHT TIOJIE3HOTO [IeHCTBUS METaHTCHKA
yBenu4yuBaeTcs Ha 8%, a TEXHOJOTHMHM B LIEJIOM Ha

10% [4].

Hpyrum HarpasJeHUEM SIBIISICTCSA
cTadmiM3anys  TEMIIEpaTypHOTO  pEeXUMa B
METaHTEHKE U TOBBIIIEHUE TeMIepaTypsl B HEM. Kak
H3BECTHO, CYIIECTBYET TpH OCHOBHBIX
TEMIICpaTypHBIX  PEXUMA METaHOTEHe3a  —

MICUXO(QHIIBHBIN, Me30(QUIbHBI W TEepPMOQMIBHBIH,
U3 KOTOPBIX TePMOQIUIBHBIA SBIsIETCS Hambolee

spdektuBabiM  [5]. B TO Ke Bpems mpwm
TepMOQHIBHOM  peXHME  CHCTeMa  Hambojee
9HeproéMKa W UYBCTBHUTEIIbHa K KOJEOaHUSIM

TeMIlepaTypsl (YTO B IIEPBYIO O4Yepe/lb BHIPAKAETCS B
Hauboiee y3KOM TEMIEpaTypHOM JHamna3oHe).
Takum o6pa3oM nocTHraercs Ieflb C MUHUMYMOM
9HEPreTUYecKuX M (UHAHCOBBIX 3aTpar JOBECTH
TeMmIepaTypy 10  Me30(HIBHOIO  JWana3oHa,
3aIIUTHB METaHTEHK oT IryOUTEIBHBIX
TeMITepaTypHBIX KOJIeOaHUH.

Taxoke K KaTeropun KOHCTPYKTHBHBIX PEIICHUH
MOXKHO  OTHECTH MEMIaJKH C  IepEeMEHHbBIM
paccTOsHHEM MEXIy MeIIaJKod W BaimoM. Tak, c
YBEIHICHUEM IUIOTHOCTH u BSI3KOCTH
KyIbTUBAIlMOHHON  Cpeipl  JIOMAcTH  MEMIAJIOK
OTBOJAAT OT Bala, OKPY)XHas CKOPOCTh JIOMAcCTel
BO3pacTaeT, U TakuM oOpa3oM, JocTUraercs Oojee
WHTEHCHUBHAs  TypOynu3alus  KyJIbTHBalLMOHHOM
CpeIsl C a’pUpYIOIIMM Ta3oM, a MOsPyCHOE
pacIipesieneHe MEenIajoK Ha Baly MPUBOJA JOJDKHO
obecrieunTh PaBHOMEPHOCTh TaKoro
nepemenmBanus [6].

CpaBHHUTENIFHO ~ HOBOW  sIBISIETCST  HJies
COJIHEYHOT'O COJITHOTO MNpyJa KaK KOHCTPYKTHBHOTO
ajeMeHTa Omora3oBod ycTaHOBKH. COJSIHOM Tpyx
JIEHCTBYET, C OJHON CTOPOHBI, KaK TEIIIOU30JIATOP, €
JIpYroi — Kak OOBEKT, MPOMYCKAIOIIUNA COTHEUYHOE
uznyyenue. [Ipu BeIpaboTKe OHorasa MCIOJIbL30BaHUE
COJIHEYHOW SHEepruM Juis mojorpeBa cybcrpara B
OOJBIIIOM METAHTEHKE ITO3BOJIUT JIETOM H OCEHBIO
NPUMEHSTh TEPMO(IIBHBINA PEXUM (epMEHTAINH, B
3TOM CIydae IpHU TOM K€ 00beMe METaHTEHKa BBIXO]]
6uorasa yBenuuutcs B 1,5 — 2 pasza. [7].

2. U3menenmss cocraBa cyOcrpara, I
cOpaskuBaHUs
CoBpeMeHHBIE TEXHOJIOTUH TTO3BOJISTIOT

nepepabarbiBaTh B OHMOra3 IPAaKTUYECKH JFOOBIC
BHIBI OPraHWYECKOTO CHIPhS, OJHAKO Hambojee
s exTrBHO UCTIOJIb30BaHUE OMOTra30BbIX
TEXHOJIOTHHA TS nepepadoTKH OTXOJIOB
JKUBOTHOBOJYECKMX W  ITHIEBOAYECKHX  depM,
MPEIIPUATHA arpoONpPOMBIIIICHHOTO KOMIUIEKCa |
CTOYHBIX BOJ, TaK KaK OHHM XapaKTepU3YyIOTCS
MIOCTOSIHCTBOM IIOTOKa OTXOJOB BO BPEMEHH H
npocrotol ux cOopa. IlockonbKy CchIpbeM IS
MoJydeHuss Ouorasa MOXKET CIYXXHTb IIHPOKHI
CIIEKTp OpraHWMYecKMX OTXOJIOB, Ha MHOTHUX
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CYIIECTBYIOIIUX OMOTa30BBIX YCTaHOBKaxX HCTIONB30BaHNEe B 3-4 pa3a MOBHIIAET CKOPOCTH
UCTIONB3yeTcst  nobaBka K oOpabaTbiBaeMbIM BBIJICIICHUS Ta3a W IIPOM3BOJUTCIBHOCTH IIpoIiecca
OTXOJaM. METAHOI'€HE3a. OZIHOBpeMCHHO C O3THUM, UX BBEOCHUE
AKTHBHOTO 06MeHa BCUICCTB H BBLICOKOH B METAaHOT'CHHBIN nmpouecc NMpuBOAUT K YBCIMYCHUIO

CKOPOCTH OMOXMMHUYECKMX OOMEHHBIX IPOLECCOB
MOXHO  JOCTUTHYTb, €CIH HOAJCPKUBATH H
HENpEephIBHO OOHOBISITH MaKCHMalIbHO BO3MOYKHYIO
BEJIMUMHY  TIPaHUYHBIX  IIOBEPXHOCTEH  MEXIy
TBepHod ® xuakoil ¢asamm. I[losTomy TBEpabIe
Marepuanbsl, B OCOOGHHOCTH  PacTHTEIHHOTO
MPOUCXOXKACHHS, MOJDKHBI OBITH MpPEABAPUTEIHHO
MOATOTOBIEHBl €  IOMOIIBIO  PEXYIMHUX WA
Pa3pBIBAIOIINX YCTPOMCTB, YTOOBI B pE3yabTaTe
3¢ dexTHBHOTO MEXaHUIeCKOTO BO3ACUCTBU
MOJYYUTh YacTUIBl BO3MOXKHO MEHBIIEro pasmepa.
Jlonst B3BELICHHBIX B JKHJIKOCTH TBEPJABIX YaCTHIl B
3HAYUTENbHOM Mepe 3aBHCUT OT TEXHHYECKHUX
CPEICTB, KOTOpBIE HCIONB3YIOTCS A TOJyYSHHS
TIIATEJBHOTO IE€PEMEIINBAaHUs, THAPABINYECKOTO
TPaHCIIOPTUPOBAHUS CyOCTpaTa U OTIENeHHUS rasa.

[l yBenmMUueHnsI COOTHOLICHHUSI METaHOT €HHBIX
Oaktepuii B MEKpOQIIope OHopeakTopa HCIONB3YIOT
ouoctumyisitop [8]. Comepxanre Metana B Ouorase
MOJKET JOXOOuTh 10 86%, camoe OOIbIIOE B
CTOYHBIX BOJAAX, IZN€ B KayecTBE OCHOBHOTO
cybcTpaTa - Kpaxmalb, a COAEpKaHuEe METaHa MOXKET
651Th BBIIE 75%. ConepkaHue MeTaHa B OHoOrase B
KOHTPOJIbHO# rpyme B neioM 60-65%.

duromacca amapaHTa COKpamaer Jar-gasy
razoo0pa3oBaHusi B 4 pa3a — 3HAYUTEIHHO MOBBIIIAS
NPOLIEHT MeTaHa B o0pa3yemMoM Ouorase. BrisiBieHO
BIMSHWE aMapaHTa Ha aluIOoreHHylo  (a3y
cOopaxuBanus [9]. MakcuManpeHOE —CoAepiKaHUE
MeTaHa B Ouorase JOCTHTHYTO IIPH COpa’KUBaHUH
OTXOJIOB CTOYHBIX BOJ ¢ JjobaBiieHHeM 24%
aMapaHTOBOrO )oMa cocTaBuio 83%.

Ipu BBemenuu OuocrumynstopoB [10] B
OMOXMMHUYECKUI TpOLecC Aa)xe B HE3HAYUTEIHHBIX
KOJINYECTBAX MOBBIMIACTCS CKOPOCTh POCTa OaKTepHid
U MHTEHCHUBHOCTH aHAa’POOHOTO COpaKMBaHHA. IJTO
MIPHUBOJIUT K CHWXXEHHIO BPEMEHH Ipolecca, 4To, B

CBOIO OYepellb, MOMKET CYLIECTBEHHO CHM3UTH
KallUTaJlbHbIE M JKCIIyaTallUOHHBIE  3aTpartsbl.
[Momyaenst xopouire Ppe3yNbTaThI pu

UCIIONB30BAHUU JUIS JITHUX Leliel «Menapenay —
CHHTETHYECKOTO CTHMYJISITOpa Pa3BUTHS PACTCHHUH,
SIBJISFOLIIETOCST MEJIaMHHOBOM COJIBIO
6uc(oxcumeTnin)pochrnoBoit kucnotsr [11].
Kommosuiist Takux COCAMHEHHH, KaK THIA
BIOSTIM-SBCHj4, criocobcTByeT HHTEHCH(pUKAIMN
npotecca aHa’pOOHOTO cOpaxxuBaHus
OpraHNYecKoro cyOcTpara Oap/pl, U Kak CIIEACTBHE,
MOBBILICHHIO 00Iero BbIXoja OWorasa, a B psje
ciydyaeB — M cojJiepkaHuss B HEM MeraHa. Mx

JIONMM MeTaHa B cocraBe Omorasza ¢ 65-70% mo 90-
95%. brnarongaps AHTUOKCHUJIAHTHOM,
AQHTUTUIIOKCAHTHOM U aHTUMYTareHHOH aKTHBHOCTH,
OHM  CTaOWIM3UPYIOT  KJIETOYHBIE  MEMOpaHBI
MHUKPOOPTaHH3MOB, MOBBIIIAIOT UX YCTOWYHUBOCTH K
MOBPEKICHUIO B YCIIOBUSX HEIOCTATKA KHCIOPO/A H,
OJTHOBPEMEHHO C 3THM, MPEISTCTBYET MEPEKUCHOMY
OKHCJICHHIO JIUITHIOB.

3. BBegeHue  JOMOJHUTEIbHBIX
o0padoTku cybcTpara

[Ipaktiyeckn Bce OHOra3oBble YCTAHOBKH
pabGorator ¢  cyOcrpaToMm,  NpeIBapHUTEIBHO
JIOBEIEHHBIM JI0 HEOOXOAMMOI'O YPOBHS BJIQ)KHOCTH
U TOMOTEHHOCTH.

CornacHo cmocoOy [12], ucxoanblii cyocTpat
MOCJIEIOBATENIFHO  IPOXOAUT  CTaauu  adpOOHOM
MpeaBapuTeNbHON  00paboTKM W aHa’pOOHOM
mepepabotkn B 3¢ddmoeHT um Owmora3. DddmroeHT
MOJIBEPracTCsi  MEXaHUYECKOMY  pas3/ieiieHHI0  C
MOJYYEHHEM TMPUTOAHON [UIS arpOTEXHHYECKOTO
HCTIOJB30BaHuUs TBepAOH (pakmm (Keka) U KUIKOH
¢bpakipn. XKunkas dpakuus, XapakTepH3yOIascs
BBICOKUMH 3HAYCHHUSIMU OHOJIOTHYECKOTO
motpebienust kuciopona (He menee 3-4 1/m) U
B3BCUICHHBIX BemlecTB (Mo 8 r/m), mocie
OTCTaMBaHUs MOJABEPracTcs a’poOHOI 00padoTKe, C
yTunuzanued (a0 30%) KHCIIOpO/Ia, HE
[popearkupoBaBiiero ¢ OHoMaccoll Ha CTaauu
MpeIBapUTENIFHON a’po0OHOH 00paboTKU cyOcTpara.
Ocafiok mo/BepraeTcs MOBTOPHOMY MEXaHHYECKOMY
pasznenenuto [12].

B pesynbraTe CHMKACTCSl CTEMEHb a’pPOOHOTO
pacrajzia HMCXOJHOTO OpPraHWUYeCcKOro  BEIIECTBa,
HEO0OXOIMMOTO JUISl JOCTHKEHUs HarpeBa UCXOIHOTO
cyOcTpata, M BO3pacTaeT BBIXOJ Ouoraza Ha
NOCHEAYIONeH aHa’poOHON CcTaguu  OOpabOTKH.
W30BITOYHBIN aKTHBHBIN M, 0Opa3oBaBIIMICS Ha
3aMbIKaromeil a3poOHON cTanuy, Mocje YIIOTHEHHS
nojaeTcss Ha aHadpoOHyr 00paboTKy W Takxke
mepepabateiBaeTcss B Onora3 u > ¢aroeHt. Boxa u3
A’pPOTEHKA IOCNE JOOYHCTKU U 00e33apakuBaHUs B
THIOBBIX YCTAHOBKaX MOXET OBbITh WCIOJB30BaHA B
TEXHUYECKHUX IIeJIsIX WK cOpoieHa B Bojoem [12].

CpaBHHUTENBHBIN aHATH3 METO/OB MOBBIIICHHSI
NPOJYKTHBHOCTH METAaHOT€HE3a C YKa3aHHEeM UX
OCHOBHBIX JIOCTOMHCTB M HEJOCTATKOB, a TaKkKe
oXKuaemast J1oJisl TIOBBILICHHS POU3BOANTEIBHOCTH
obOpa3oBaHus OuWorasa B MPOIICHTaX NPEJCTABICH B
Tabm.1.
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Taoauna 1
MeToabI NOBBILIEHUS] NPOIYKTHBHOCTH MepepadoTKH OPraHM4ecKuX 0TX010B
OxunmaeMast JIOJISA
HanmenoBanue
MeToa Kpatkoe omnmcanue OcCHOBHbIE TOCTOMHCTBA / HEAOCTATKH  ||[[TOBBILICHHS
TIPOU3BOTUTEITHHOCTH, %0
YMeHbIlIeHHEe KOJIMYeCTBa
Jemerusna /
[lepememmBanue ||«MEpTBBIX 30HY, 0
[IpoOnemMaTuyHOCTH ~ BHEIApEHHE  Ha 8-10%
cybctpara cradunmu3anus .
JICUCTBYIOINE YCTAHOBKH
TEMIIEPaTYPHOI'O PEKUMA
Crabummsanus
Tewmeparypubiii ||(nosimenye " [ToBBIIIEHUsST NPOAYKTUBHOCTH BBIXOJA
Ouorasza / 10-15%
PEKUM CHIDKCHHUE) TEMIIepaTypbl
[ToBeIIeHMe SHEPrO3aTpar, J0pOroBU3Ha
cybcTpaTa
V3meHeHue ¢dopmbL,||[IoBBIIICHHE IPOTYKTUBHOCTH /
Koncrpykuus o
MeTAHTOHKA pa3MepoB U KoHCTpyKIuu||[IpobmematnaHOCTs TIepeoOopyI0BaHUSL 10-12%
METaHTCHKa JeHCTBYIOIHMX YCTAHOBOK
VYerpoiicTBa obneHus
IIpenBaputenbHas P P ’||Bo3MOXKHOCTH YCTaHOBKH Ha
cemapanuu, peskd || . 0
MOATOTOBKA JICUCTBYIOIIME CTAaHIIUY / 5-8%
YBEIHYCHUS
cybcTpata [ToBbIIeHUE SHEPrO3aTpar, TOPOroBH3HA
OJIHOPOJTHOCTH CyOCTpara
HobGapieHue BEILECTB,||Bo3mMokHOCTD YCTaHOBKH Ha
JlobaBku u||obecreYnBarOIInX JCHCTBYIOIE CTAHIUK, IOBBIIICHUE 15-30%
OMOCTUMYJISITOPHI ||KH3HEACATEIBHOCTh JIOJIM MeTaHa B Ouorase /
MHUKPOOPTaHH3MOB [ToBbieHue sHEPro3aTpar
Bxiroyaer XHUMHYECKy10,||Bo3M0OXHOCTB YCTaHOBKH Ha
[IpenBapurenbHast ||OHOJIOTHYECKYIO, (DU3HKO-||ICHCTBYIOIME CTAHIWY, IOBBIIICHUE
o0OpaboTka XAMHUYECKYI0 00paboTKy||momm MeTaHa B Oworase, IMOBBIIICHHUE 60-80%
cybcrpata BCETO WITH YaCTH||IPOIYKTUBHOCTH B LIEJIOM /
cyoOcTpara [NoBsllIeHNE 3HEPro3aTpar
[loBplmeHne KkayecTBa  mepepabOTKU
cybcTpara, MOBBIIICHUE
JlomOTHUTETHHBIE
JBa u GoubliIe||TPOIyKTUBHOCTH/ o
cTagun 20-30%
METaHTEeHKa HoporopusHa, poOIeMaTHYHOCTb
cOpaxuBaHUA N
nepeo0opyI0BaHUs JEeHCTBYIOIIHNX
YCTaHOBOK
Hawubo:ee MEePCHIEKTUBHBIMU METOAaMHU 2. HM3meneHus cocraBa cyOcTpara, NPUCAIKH U
SIBIISIOTCS: 1. KoHCTpyKTUBHBIE penieHus no0aBkH K Hemy; 3. BBemeHHe OIONHHUTENBHBIX

MCETAHTCHKA U BCIIOMOTIaTCJIbHOI'O 060pyz[0BaH1/m;

aTanoB 00paboTku cydcTpaTa (Puc. 1).
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l
l
|
|

2

3 MeToasl

PucyHnok 1 — CpaBHeHHe METO/I0B NOBbILIEHUS MPOJIYKTHBHOCTH METAHOIeHe3Aa:
1-KoHCTpyKTHBHbBIE PELICHUS] METAHTEHKA M BCIIOMOTATEILHOTO 000pYI0BaHUS;
2-V3MeHeHns cocTaBa cyOCcTpaTa, IPUCAIKU M JOOABKH K HEMY;
3-BBeneHre TOTOTHUTENBHBIX ATAIIOB 00paboTKH CyOCcTpaTa;

- noBbImIEHKE TPOLYKTUBHOCTH, %,

MakcumanbHbelii BbIXOJ Omoraza — 1o 85%
MO3BOJISIET  JOCTHYb  METOJA  IPEIBAPHUTENHHOI
00paboTtku cybcTtpaTa. Tak, xuMudeckas o0OpaboTka
OuoMacchl ~ MEpPEeKHChI0  BOAOpPOJA  MO3BOJIUTH
paclIenuTh CJIOXKHBIE OPraHMYECKUE COCAMHECHUS
OmomMacchl, yCKOPHUTH TpoIiecc OHOTpaHCHOPMALIUT H
00eceyuT MUKPOOPTaHM3Mbl OHOMACChl METAHTEHKA
OMOTCHHBIMH  JJIEMEHTAMH, HEOOXOAMMBIE  JUIS
BBICOKO#T 3 dexTrBHOCTH MeTaHOTeHe3a. Ha ocHoBe
IKCMEPUMEHTANIBHBIX HCCIICJOBAHUI HaMU  OBLUIO
YCTAHOBJICHO, YTO TMpPH MPUMCHCHUH MEPEKUCH
BOJIOpPO/a Ul JIECTPYKLMHM 4YacTH OHOMAacchl,
KOTOpasl ~TOJaBajach TMOCJIE MEepBOW  CTaIuH
METaHOTO OpOXXKeHHsT Ha BTOPYIO CTaIHI0 B
MeTaHTeHK B KoimdectBe 15% oT oOuiero oobema
cybcTpaTta,  HPOM3BOIMTENBHOCTE  00pa3OBaHHUS
Ouorasa yBenuuuBaercs 110 4-x pas [13-15].
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BOITPOCHI OFBEKTUBHOM OIIEHKH KOMMEPYECKHWX OTHOIEHWI HA PBIHKE
CTPOUTEJIbBHbBIX MATEPUAJIOB

Annomayun. B OannOlU cmamee paccmampuearomcsi 60NPOChl 00bEKMUBHOU OYEHKU KOMMEPYECKUX
OMHOWEHULl HA DPbIHKE CHPOUMENbHbIX MAmepuanos. AHATUBUPYIOMCsi OCHOGHbIE O0COOEHHOCMU, Kpumepuu u
NpUHYUNLL  POPMUPOBAHUS  KOMMEPHECKUX OMHOWEHUI U  MEXAHUIMO8 KOMMEPUECKOU OesimelbHOCHU.
Copmuposanvl Hayumvie U NpaKmuyHbvle G32150bl COBEPULEHCMBOBAHUS 2IABHBIX MEXAHUIMO8 KOMMEPYECKUX
OMHOWIeHULl HA PbIHKe CIPOUMENbHbIX MAMEPUanos 8 KoHmeKkcme 2100anbHbIX IKOHOMUYECKUX 8b130608. [laHn pso
NPEONOANCEH UL U PEKOMEHOAYULL NO PACCMAMPUBAEMBIM 8ONPOCAM.

Kniouegvle cnosa: xommepueckue OMHOWEHUS, KOMMEPUECKAsl OesimenbHOCmb, 00beKMUBHOCb, OYEHKA,
DBIHOK CHPOUMENbHBIX MAMEPUAILOS.

Introduction CTPOUTENBHBIX OpraHusanuii, rae QopmMupyroTCs

B HBIHENIHHUX YCIOBUAX BOMPOCH 00BEKTHBHON
OLIEHKM KOMMEPYECKMX OTHOUICHHH Ha PBIHKE
CTPOHTEIBHBIX MaTepHaoB 00yCIaBInBaOT
paccMOTpeHHnEe MHOXKECTBEHHBIX MPO0JIeM, U3ydeHHUE
WX CYIIHOCTH H OCOOEHHOCTEH, OmpejesicHHe
Hanbonee  addexTuBHBIX  GopM M myTei
KOMMEPUYECCKUX OTHOIIIEHUH C ICJIBKO IIOBBIIICHUA
PalMOHATFHOCTH M HPUOBUIBHOCTH KOMMEPYECKOH
nestenpHOCTH. C 3TOM 1enbio Tpedyercs 0co0o
o0paTUTh BHHMAaHHE Ha WHKIO3UBHOCTh CQepbl
NPOU3BOJICTBA CTPOUTEIIBHBIX MATEPHAIIOB, KOTOpPas
BBICTYIIAeT B Ka4yeCTBE BA)XHOIO Hayaja 3BEHAa MO
HETPEPHIBHOMY O0ECIICUCHUIO COTEH HaUMEHOBaHHI
CTPOUTEIbHBIX MATEPUANOB M H3ICIHH, KOHEYHBIX
noTpedouTeNell W TeM  CaMbIM  CITOCOOCTBYET
I/IHTeHCI/I(bI/IKaL[I/II/I JACATCIBHOCTH KOMMEPYECKHUX U

TeCHbIE KOMMEpPYECKHEe OTHOIUeHHUs. bomee Toro,
momo0HOe pa3BUTHE COOBITHH B IaHHBIX cdepax
CephE3HO BIIMSIET HAa Pa3BUTHUE MAJOTO0 M CPEIHETO
3BEHa NpeANPUHUMATEIBCKOTO Kopiyca,
CIOCOOCTBYET pacHIMpeHWI0 Ou3Heca - Cpensl,
CO3J]aeT JIOTOJHUTEIbHbIE BO3MOXXHOCTH YCHIICHUS
3aHSATOCTH, CO3JaHME HOBBIX pPabOYMX  MECT,
aKTMBU3AlMs TPYAOBOTO TOTEHIMANA HAaCEICHUs
CTpaHBbl, MPOJYKTUBHOTO HCIIOJb30BaHUS MECTHBIX
pecypcoB, paboumii CHIIBI, 3aIacOB CTPOMTEIHHBIX
MaTepHaJIOB U MPOYUX CHIPHEBBIX KOMIIOHEHTOB.

Materials and Methods

Hdemo B TOM, 4YTO  HHTCHCHU(UKAIHS
JESITEBHOCTA CTPOUTEILHOIO CEKTOpa, peaiu3aliust
KPYIHBIX CTPOUTEIBHBIX IMPOEKTOB, B TOM YHCJIC

ISPC Technology and progress,
Philadelphia, USA

217

THOMSON REUTERS

Indexed in Thomson Reuters



http://s-o-i.org/1.1/tas
http://dx.doi.org/10.15863/TAS
http://t-science.org/
mailto:nauka-xxi@mail.ru
http://s-o-i.org/1.1/TAS-05-49-33
https://dx.doi.org/10.15863/TAS.2017.05.49.33

| ISRA (India) = 1.344 | SIS (USA) =0912 | ICV (Poland)  =6.630
.| ISI (Dubai, UAE) = 0.829 | PMHII (Russia) = 0.234 | PIF (India) =1.940
Impact Factor: | GIF (Australia) =0.564 | ESJI (KZ) ~ =3.860 | IBI (India) = 4.260

i JIF =1.500 { SJIF (Morocco) =2.031 |
OTPOMHON ceTH HWHQPACTPYKTYPHBIX OOBEKTOB, CTPOMTEIIFHOTO CEKTOpa, OcoOeHHO B cdepax
3JaHUuU, COOPYXKEHHNH, CIIOPTUBHBIX KOMIIJIEKCOB, TIPOU3BOJACTBA CTPOUTEJIBHOI'O MaTe€puala U PBIHKaA
JKUJIMIITHBIX MaCCHUBOB, TPaXXJaHCKUX u CTPOUTEIBHBIX MAaTE€PHUAJIOB. HpI/I 9TOM HGO6XO£[I/IMO
MPOMBIIIICHHBIX CTPOUTCIIbHBIX 00BEKTOB JJIsL 00BEKTUBHOT'O OCYIICCTBJICHUSA OHGHOQHOﬁ

HYXJaeTcsl B OTPOMHON Macce U acCOPTUMEHTE
CTPOUTENIbHBIX MaTepuanoB u wuznenuid. [loatomy
s pelueHus JTAHHOM 3a7a4u MEXY
MPOU3BOMUTEISIMA W KOHEYHBIX IOTpPeOUTENei
CTPOUTENBHBIX MAaTEpUaJOB M H3AEIUH  PBIHOK
BBICTYIIAET B KAUECTBE OJHOW U3 BEAYLIUX 3BEHHEB
[0 OpraHu3alyl0 M Pa3BUTUI0 KOMMEPYECKOM
JIeATENbHOCTH, OTBEYAIOLIUE [0 BCEM HHTEPECOM
YYaCTHUKOB PBIHKA, I/I€ IJIaBHBIM  YCIIOBHUSM
SIBIIIETCS OCYILECTBIICHNE KOMMeEpYECKOU
JIeITENBHOCTH C ompeneiaeHHod mpubbuibio. [lpu
3TOM HE00X0IUMO WHTEHCUBHO  pa3BUBATh
CYLIECTBYIOUIME KOMMEpPYECKHE OTHOIICHUS U
TOPTOBBIE TEXHOJIOTUH, OOECIEUUTh MPO3pauHbIe U
B3aMMOBBITOJIHbIE KOMMEpPUECKHUE omneparuu,
00BEKTUBHYIO OIICHKY B IIEJIOM BCEH KOMMEPUECKOH
JIeSITENIbHOCTH Ha PhIHKE CTPOUTEIIbHBIX MATEPHAIIOB.
Hus  »storo, B TepByH odepenb TpeOyeTcs
KOMIUIEKCHOE M CHCTEMHOE H3Y4YEHHE OCHOBHBIX
KOMIIOHEHTOB ¥ JJIEMEHTOB  KOMMEPYECKUX
OTHOLICHUH Ha PBIHKE CTPOMUTEIbHBIX MAaTEpHUaJIOB,

OLICHUTh aJIeKBaTHOCTb u 3((heKTHBHOCTH
CYLIECTBYIOLINX OTHOILICHUI c y4ETOM
HHTCHCU(DHUKAIINH JIeATEeNIbHOCTU B LEeI0M

CTPOUTENBHOIO CEKTOpa M B3aHMMOJONOIHAIOIIUX
CEKTOPOB HAIIMOHAJIBHOW 3KOHOMHKH B KOHTEKCTE
AKTHBU3AIMU TJI00aNBHBIX IKOHOMHUYECKHX BBI30BOB
M TIPOIECCOB  TpaHC(HOPMAIMK  TPaTUIMOHHBIX
XO3MHCTBEHHBIX WM  PBIHOYHBIX  MEXaHU3MOB,
NPaKTHYHBIX HHCTPYMEHTOB, IIOJIXOJIOB, CHCTEM
YIPaBIECHUS U KOHTPOJIS U T.JI.

OtMeTrnM, 49TO 3((HEKTUBHON AEATEIHHOCTHIO

pBIHKA  CTPOWTENHHBIX ~ MaTepHajoB  TpeOyeT
PaccMOTpPEeHHs M PEUICHHS MAacCOBBIX IIPOOJEM IO
AaKTUBU3AIlMH CYOBEKTOB  IPEIIPUHIMATEIBCKOM

JIeSITeTbHOCTH 1 OM3HEca Ha JaHHOM pBIHKE. PBIHOK
CTPOUTENBHBIX MaTepUalioB JIOJDKEH 0a3upoBaThCs
Ha JIOJITOCPOYHBIX u B3aMMOBBITO/THBIX
KOMMEpYECKHUX OTHOLIEHMAX M y3nax. Heob6xommmo
MOCTOSIHHO pa3BHBAaTh MAaTepPHAIBHO-TEXHUIECKYIO
6a3y pBIHKAa CTPOMTENBHBIX MaTepHAalIOB, CO3/aTh
MOOWIIBHYFO M B TO e Bpems 3¢pdekTuBHyO
JIOTUCTHYECKYIO cucTeMmy, CTPYKTYpPY
o0ecreunBaONIyl0  COOJNIIOIEHHE  CTAaHAAPTOB |
3aKOHOJIAaTETIHCTBO B JAHHOM PBIHKE U CO3/1aTh Ooiee
OaronpuATHBIE YCIIOBHS PACIIMPEHUS YYaCTHUKOB
pBIHKA, TIPUTOKa (PUHAHCOBBIX BIOKEHHH Ha
yBeJIM4eHHE OO0BEMa KOMMEpPUECKHX OIeparui,
KOTOPBI IMO3BOJHMJI OBl BCEM Yy4YacTHHKAM pBIHKA
OTHOBPEMEHHO HMETh IOJIOKUTEIBHBIN HMITYJIBC
pasBUTHsL M pPACIIUPUTH CBOH OM3HEC, IOJNYyYHTh
CIPOTHO3MPOBaHHYyI0 NpuoObuIs. Mccnenosaremu T.
Mawmenos u B. Tumenko mog4épkuBaroT BaKHOCThb
pa3pabOTKM M OCYIIECTBICHUS HOBBIX MEXaHM3MOB
no onpenesieHuto  3(P(EeKTHBHOCTH B IIEJIOM

paboThl MPUMEHSATh CUCTEMHBIN MOAXOA U Ooublie
ONHUPATHCS HA HAyYHO-TEXHUUYECKHE HOBIIECTBA U C
y4€ToM YriyOJIeHHs PBIHOYHBIX W KOMMEPUYECKHX
orHomieHuii[1]. Ecam paccmoTperh Ha mpuMepe
pPBIHKA CTPOMTEIBHBIX MaTepuaioB AsepOaifmkaHa,
TO B TMEPBYIO O4Yepenb HEOOXOIUMO OTMETUTH
MIOTCHIIMAJ PACUIMPEHUs] CETH MPOU3BOJCTBA Ooiee
KOHKYPEHTOCIIOCOOHBIX CTPOUTEIBHBIX MaTE€pHaliOB
U U3IENUM 3a CYET OCBOEHHS MOIIHBIX 3aliexeil
CBIPBS TSt MIPOMU3BOJICTBA CTPOUTETBHBIX
MaTepHalioB, 0COOCHHO B pernoHax crtpansl. Kpome
TOT0, HEOOXOJMMO OOBEKTHBHO OTHECTUCH K 00BEMY
U pa3Mepy, TPaHIHO3HBIM CTPOUTEIBHBIM paboTaM B

cTonuie - B Topoxe baky, rae HCHonb3yroTcs
KaueCTBEHHbBIE W JIOBOJILHO  pacIHIUpEHHbBIE
ACCOPTUMEHTHI ~ CTPOUTENBHBIX  MaTepHajoB U

M3JIENNH, 9aCTh KOTOPBIX 3aBOJUTHCS U3 3apyoOexa.
K coxanenuto, nNpuxoguTbCsi OTMETHUThH, YTO
CYLLECTBYIOIIUNA PBIHOK CTPOUTEJBHBIX MaTEpUaNIoOB
U KOMMEpUYECKHE OTHOUIEHHS B HEM OTCTalOT OT
aZICKBaTHOTO YPOBHSI IPOBOJUMBIX CTPOUTENBHBIX
pabot B cTpane B menoM. OqHa U3 TIaBHBIX IPUIAH
MOIOOHBIX CUTyallMld SBIAETCS HEIOCTATOYHOE
pa3BUTHUC KOMMCEPUYECCKUX OTHOILIEHUN )44
NIpeANPUHUMATENbCTBA B JaHHOW oTpacnu. IIpasna,
rocyJapcTBO BCEeMHM CIOco0aMH CTapaercsi W
MNPUMEHSET TOCYAApCTBEHHBIC MOAACPKKU Pa3BUTHUS
NpeANPUHUMATEIBCTBA u MOBBILIEHUS
3¢ (EeKTUBHOCTH KOMMEPYECKOH NesITeIhbHOCTH Ha
PBIHKE  CTPOUTENbHBIX  MaTepHajoB,  OJHAKO
(hopMupoBaHHE U pa3BUTHE 0OJIee B3aMMOBBITOIHBIX
U  TNPOLYKTUBHBIX KOMMEPYECKMX  OTHOILLEHUH
TpeOyeT He Maloro BpEMEHH H OIbITa B JaHHOM
OTpaciu, KOTOPBIN y azepOailykaHCKUl KOMIIAHUU H

KOMMEPUYECKUX CyOBEKTOB HEJJOCTaTOYHO
OLICHUBAETCSI. MecTHBIM KOMITaHHSIM u
KOMMEpYeCcKHMM CcyObekTaM HeoOxoxumo Ooinee

IyOOKO OCBOUTH OCOOCHHOCTH W TEXHOJOTHH
CCIMCHTOB H KOH’I)IOHKTyp pBIHKa CTpOI/ITeJ'II)HLIX
MaTepuasioB, cOPMUpPOBATH OoJiee JTOBEPHUTEIHHbBIC
U GyHIaMEHTaIbHbIE KOMMEPYECKHE OTHOUICHHS Ha
JIOJITOCPOYHOM OCHOBE M TIIATENLHO CIIEAUTH 3a
MPOUCXOAIIUMH COOBITHSIMUA Ha JaHHOM pbiHKe[2].
Bonee TOro, HEOOXOUMO MPUMEHHTH T€ METOJbI U
CHOCO6I)I HpaKTH‘IHOﬁ JACATCIBbHOCTH, KOTOpI:Ie
YKPEIUISIOT CYIIECTBYIOIINE KOMMEPYECKUE
OTHOIICHMS, ITOBBIIIAKOT JlOBepI/ITeJ'[BHI)Ie OTHOILICHU A
MEXIY YYaCTHMKAMM PbIHKA U MEXAY NapTHEpamuy,
CIOCOOCTBYIOT TOATOTOBKE M peanu3aiuu Ooee

MPOAYKTHUBHBIX W BBIFTOJHBIX  KOMMEPYECKHUX
omepauuii Ha pblHKe. Jlanmee, OYEHb BaXKHO
ONTUMU3MPOBATh PACXOJbl HA OpPraHU3AIUH |
OCYLIECTBJIECHUE  KOMMEPUECKHUX  omepauuil u

TOPTOBBIX TGXHOJIOFI/Iﬁ, TEM CaMbIM O0ECIICUYHTH
MPUBJICKATCIIBHOCTD HO,Z[O6HBIX onepauni/i JUIA BCEX
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Y4YaCTHUKOB PbIHKA CTPOUTENBHBIX MaTepuaios. Jis y4acTueM MHOCTPAaHHBIX napTHEPOB "

3TOr0, HEOOXOAMMO  HHTEHCHBHO  IPHUMEHATH
WHHOBAI[OHHBIE METOJIBI " TEXHOJIOTHH,
CIOCOOCTBYIOIIME YMEHBIICHHIO [MKJIa BPEMEHH U
OCHOBHBIX PacX0/I0B 10 OPraHU3alUH U YIPABICHHIO
MOTOKOB CTPOUTEJIBHBIX MAaTEPHANOB U H3JENUIl OT
NPOU3BOJUTENEH 1O KOHEYHBIX IIOKyIaTeneH,
corjacHo  TpeOOBaHMSIM W CIOpOcaM  pBIHKA
CTPOWTENBHBIX MarepuaioB. [IpodeccrnoHanbHEI U
cOaNaHCHPOBAHHBII KOMMEPUYECKHE MOAXOIBI |
KOMMEPIECKHUE OTHOIICHUS OKa3bIBAIOT
MOJIOKUTENBHOE BJIMSHUE HAa NPOAYKTHBHOCTH U
panoOHAIBHOCTH Ha OCYIIECTBIISICMbIE
KOMMepUecKue aesTensHocTH. [Ipn 3ToM cumraercs
BOXHBIM  paccMoTpeHHe Oosiee 3 (HEKTHBHBIX
TEHJCHLUH Pa3BUTHSI KOMMEPUYECKUX OTHOILECHUI Ha
phIHKE ¢ Y4Y€TOM aHalu3a COMOCTABJICHHUS HX
MOJIOKUTENBHBIX W OTPUIATENBHBIX  YepT |
OCYIIIECTBIICHUE 00BEKTHUBHON OLICHKH c
MPOTHO3UPOBAaHHEM INPOABMKEHHS TOBapa Ha PBHIHKE
CTpOHTEIbHBIX ~ MarepuanoB[3]. U3BectHo, dTO
MPOJYKTUBHOTO M WHTEHCHBHOTO Pa3BUTHS c(hepsl
MPOM3BOJICTBA  CTPOWTENBHBIX  MAaTepUAOB |
paclmmpeHHus pbIHKAa CTPOUTEIBHBIX MAaTEpPHAJIOB
o0yclaBIuBaeT MIOCTOSTHHOTO MPUTOKA
WHBECTHILMOHHBIX PECYpPCOB M TPeOyeT aIpecHOTro
BJIOJKEHHSI MHBECTHUIIMOHHBIX PECYPCOB B JaHHOI
chepe. OpmnHako B YCJIOBHAX  HapacTaHUs
(hmHAHCOBBIX TpyJAHOCTEN 51 OTrpaHUYEHUN
KPEIUTHBIX PECYpCOB HaleeTcs Ha WHTCHCUBHBIH
POCT MHBECTHLIMOHHBIX BJIOKEHHH HE MPHUXOAUTHCS.
[TosToMy 4acTh 3THX HPOOJIEM MOXXHO CMSTYHTH 3a
CU€T B3aMMOIIOHMMAaHHHA KOMMEpPYECKHX MapTHEPOB
MyTEM JIOBEPUTEIBHBIX OTHOMICHHH, MUHUMH3ALUH
3aTpaT 32 IPOMEXYTOYHBIE  KOMMEpPYECKHE
OTiepaly, ONTHMHU3AIHNIO TIPOYUX PACXOJ0B, LIEH Ha
CTPOMTENBHBIX MaTepHaioB u mpouee. bonee Toro,
JIONITOCPOYHbIE NAapTHEPCKHE W KOMMEpUYECKue
OTHOIIEHHS MOTYT CIIOCOOCTBOBATh MPUHSATHIO
HOJIOXKUTENBHOTO  pEIeHHs Ha  OCYIIECTBICHHUE
COBMECTHBIX HWHBECTHLHUA B IMPOMBIIUICHHOCTH
CTPOUTENBHBIX MaTepHaJIOB ¥ B TOM 4YHUCIE C

unaBecTopoB[4]. Ho st 5TOTO, peabHbIi MOTEHIHAIT
NIPEANPUATHI-IPOU3BOAUTENEH CTPOUTENIBHBIX
MaTepHaIOB U KOMMEPYECKHX CYOBEKTOB pBIHKA
CTPOMTENIBHBIX MAaTepUalIOB JOJDKEH IOABEpraThCs
CepbE3HOMY M3YYEHHUIO, YTOYHEHHUIO C 3aBepIIeHUEM
O0OBEKTHBHOW OICHKU ITOTEHIIMAJIa TOTO MM HHOTO
YYaCTHHKA CTPOUTEJIBHOTO PBIHKA Ha JONTOCPOYHON
nepcrektuBe. Ilpm 3TOM HEOOXOIUMBIE YCIOBUS
OCYLIECTBJICHUS] UHBECTULIMOHHOW U KOMMEPYECKOU
JEeATEIBHOCTH IOJDKHBI OBITh BBITOAHBIMH AJISI BCEX
Y4aCTHUKOB KOMMEPYECKUX OTHOLIEHUH C Y4ETOM

OIICHKH  oOecmeueHUss TpeOOBaHWHA  KOHEYHBIX
notpeburenei[5].

OtmeTumM, 4TO pu OCYILECTBIICHUH
MEPOTPUATHII  CBS3aHHBIX  COBEPIICHCTBOBAHUEM
KOMMEpYECKHX  OTHOIIEHHH M  MEXaHU3MOB
KOMMEPUYECKON  JAEATENIbHOCTH  IMOJIOKUTEJIbHOU
OCHOBOM CUUTaETCA 00BbeKTHUBHAS OLICHKa
CYIIECTBYIOIIMX BO3MOXXHOCTEH U pe3epBOB B
NEeSITEIPHOCTH ~ KOMMEPUYECKHX  CyOBEKTOB |

Y4YaCTHUKOB pPbIHKAa CTPOUTCIBHBIX MATCPUATIOB.
H606X0,I[I/IMO 06paTI/ITB BHHUMaHHUEC Ha aJICKBATHOCTb

CyHIeCTBYHOIIUX  MCXAHU3MOB MW KOMIIOHCHTOB,
COCTaBJIAIOIINX 3JICMCHTOB KOMMCPUCCKUX
OTHOMGHHﬁ, HpO6J’ICMBI, pas3Horiacus, MNpovYux

(aKTOpOB MeEIIAIOIINX Pa3BUTHUIO B KOMMEPYECKUX
OTHOIIGHUH M TpHUMEHEeHUIo Oojee 3((PEKTHBHBIX
CIOCOOOB M METOJIOB PACHIMPEHHs] KOMMEPUYECKOi
JeATeIbHOCTH Ha pBIHKE CTPOUTEIBHBIX
Matepuanos[6;7;8]. Bce 3Ti BOPOCHI U OIEHOYHBIE
paboTBl OJKHBI  COIPOBOXKIATBECS OOBEKTUBHO,
OeccTpacTHO, Ha OCHOBE BHIOpaHHBIX OoJjee
s¢pdextuBHbix MeTon0B u crocooos[9;10]. Kpome
TOro, TPH OLCHKE pEANTbHOW IOJNOXKEHHH W
aJIeKBaTHOCTH KOMMEPYECKHX OTHOLICHHH,
HEOOXOJMMO MPUACPKUBATHCA PSIIy KPHUTEPHH H
npunimnos[11]. B Tabauie 1 maHsl OCHOBHBIE
KPUTEPHH W TIOKAa3aTeld, UX CYI[HOCTH IO OLEHKE
peanbHOTro TIOJIOKEHHS B KOMMEPYECKUX
OTHOILIEHHSIX HAa PBIHKE CTPOUTENBHBIX MaTEepHAJIOB.

Ta6auna 1

OcHoBHBIE KPUTEPUH, MMOKA3ATEJIH, UX CYITHOCTD 110 OLICHKE PEAJTBbHOTO0 IMOJ0KCHUS B KOMMEPYECKUX
OTHOUICHUAX HA PbIHKE CTPOUTEJIBbHBIX MaTE€pPHAJI0B.

Kpurepun n nokaszarenu Kparkoe conepxanue

1. CbanaHcHpOBaHHBIN CIIPOC U | — HEoOXoAMMO  cOalaHCHUpOBAaTh W YYUTHIBaTH CHPOC H

IpeIoKEHHE MPeJI0KEHNE YYACTHUKOB PBIHKA CTPOUTENIbHBIX MAaTEpUAIIOB;
- TpeOoBaHUS  mOTpeOuTeNneil  MODKHBI ~ OBITH  a/€KBATHO
PaccMOTPEHBI U MAKCHMYM 00eCTIeueHBI.

2. CobroeHue MpUHITUATIOB - KOMMEpYeCKHe  OTHOIIEHHWS Ha  PBIHKE  CTPOUTEIHHBIX

PBIHOYHOH SKOHOMHUKHI MaTepHaJiOB JOJDKHBI OBITh C(OPMHPOBAHBI HAa OCHOBE PBIHOYHBIX
MEXaHU3MOB;
- HEJIOMYCTHMO  BHEIIHEE JaBJICHHE Ha  KOMMEPUYECKYIO
JIESITETIHHOCTD PHIHKA CTPOUTEIHHBIX MaTEPHAJIOB.
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3. CoOmroeHre 3aKOHHOCTH U — Ha OCHOBE KOMMEPUECKHMX OTHOIIEHHHA IOJDKHO  OBITH
KOHKYPEHTHOH Cpeibl BEPXOBEHCTBO 3aKOHA;
— HEOOXONMO co0roIaTe TIPUHITAIIEL CIIpaBeITNBOM
KOHKYPEHIIMH U HE JIONYCKATh TeHCHIIUI0 MOHOIOIN3MA.
4, AIEKBaTHOCTH — HEOOXONMO CO3IaHNE COOTBETCTBYIOIICH CEeTH
UHPPACTPYKTYP U MATCPUATHLHO- HHPPACTPYKTYPBI, CHOCOOCTBYIOMIEH J(PPEKTHUBHON KOMMEpPUYECKOM

TEXHUYECKON 0a3bl

JACATCIbHOCTH Ha PBIHKC CTPOUTCJIbHBIX MAaTCPUAJIOB.

5. YPOBEHb BBINOIHEHHS - YYaCTHUKM KOMMEPYECKHX OTHOLIEHHH JOJDKHBI BBIIOJIHSAT
JIOTOBOPHBIX 00513aTEJIBCTB B3STHE Ha ce0sl JOTOBOPHBIX 00513aTENbCTB.

6. dopmMupoBaHHE - (opMHpOBaHHE W pa3BUTHE MAPTHEPCKUX OTHOILCHUH MEXIY
B3aMMOBBITOIHBIX KOMMEPUYECKHX Y4aCTHUKAMU PBIHKA CTPOMUTENBHBIX MaTepPHAaJIOB TODKHBI OCHOBBIBATHCS
OTHOIICHUH Ha NPUHIMIAX B3aUMHOM BBITOJAHOCTH U ITPUOBUILHOCTH.

7. Paccmotpenue npobieMHbIX | — paccMOTpeHHe MNpPOOJIEMHBIX BOINPOCOB MEXAY YYaCTHUKAMH
BOIIPOCOB M MPHHATHE ONTUMAIBHBIX KOMMEpPYECKOH JEATEIPHOCTH Ha PBIHKE CTPOUTENBHBIX MAaTepHaoB
penIeHui TpeOYIOT B3aMMO MOHATHBIX PEIICHUI 1 KOHCEHCYCOB H T.J.

[Ipumeuanne: Tabmuma | pa3paboTaHa aBTOPOM Ha OCHOBE HCCIICIOBATEIbCKUX MAaTEPHAIIOB.

Kak Bugno mn3 Tabmmiel 1, B Y4MCI0 OCHOBHBIX
KpUTEpHA W TMOKa3aTeliedl M0 OIeHKE pPealbHOTro
MOJIO’KEHUSI B KOMMEPYECKUX OTHOLIEHUSIX Ha PHIHKE
CTPOUTENBHBIX MaTepHasoB BXOJAT
cOaaHCUPOBAHHOCTh  CIpPOCa M NPEJIOKCHHUS
YYaCTHUKOB  pbIHKAa, COOJIOZCHHE  TPUHIUIIOB
PBIHOYHOM 3KOHOMHUKH BO BCEX LUKJIaX
KOMMepUecKon JIeSITCIILHOCTH, coOoIeHne
3aKOHHOCTH W KOHKYPEHTHOW CpeOsl MEXIY BCEMH
YY9aCTHHKAMH pPBIHKA CTPOUTEIBHBIX MAaTEPHANOB,
aJeKBaTHOCTh HHQPACTPYKTYp H MaTepHATBHO-
TEeXHHYeCKass 0a3a pBHIHKA, YPOBEHb BEHITIONHEHUS
JIOTOBOPHBIX 00513aTEIBLCTB YYaCTHHKOB
KOMMEPYECKHX OTHOWICHMH U  (opMupoBaHHs
B3aMMHBIX BBITOJHBIX KOMMEPYECKUX OTHOILICHUH,
HaKOHEeIl, PaCCMOTPEHHE MPOOJIEMHBIX BOMPOCOB H
MPUHITHE ONTUMANBHBIX PEIIeHU Ha OCHOBE
B3aMMOITOHITHBIX PEIICHUN U KOHCEHCYyca.

Conclusion

OTMeTI/IM, qToO MaTepI/IaJ'IbI HCcciaea10BaHuA
IIO3BOJIIKOT CA€JIaTh pHI[ BBIBOJIOB II0 BOHpO(JaM
06LGKTHBHOI>'I OLCHKH KOMMep‘ICCKI/IX OTHOH.IeHI/Iﬁ Ha
pLIHKe CTpOI/ITCJ'ILHBIX MaTepI/IaJ'IOBZ
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Introduction

By the end of the 12% century, Genghis Khan
(1155-1227) achieved the unification of the Mongol
and Turkic tribes founding the powerful empire.
After uniting many of the nomadic tribes, he started
to conquer the neighboring countries and khanates.
Campaigns of the Mongols and bloody battles
included the territories of Maverannahr too. Genghis
Khan ordered his army to destroy the cities of
Maverannahr conquered by them,his campaigns were
accompanied by the plunder of the riches and large-
scale massacres of the civilian populations. Because
of the Mongol invasion, the ancient spiritual heritage,
expensive manuscripts, many libraries in which rare
books were saved and antiquaries of Maverannahr
were destroyed.

Materials and Methods

The famous historian Ibn al-Asir (1160-1234)
being an eyewitness of the Mongol invasion states:
“The invaders did not spare anyone, they cruelly
killed women, men and children. They chopped the
pregnant women and cut the unborn children’s heads
off. They destroyed all cities and towns, even
villages. They sacked the riches of every place in
their way and then burned it” [4. p. 366]. In spite of
the invasion, relative social and political stability that
gained in Maverannahr in the beginning of the 60s of
the 132 century led many fields of the life to be
restored. The Mongols had no enough experience for
ruling of the territories invaded by themselves. That
is why they had to use the local aristocrats and
scholars in the local municipal administration. Ota

Malik Juvayni and RashiduddinFadhlullah who
served in the Mongol palace wrote about the methods
of the governing system of that time in their works.

By the first half of the 19% century, the saddling
process of the Mongols in Chagatai Khanate was
accelerated and some important changes occurred in
their social life. The city life, especially the craft and
trade relations in Maverannahr started to become
more brisk. The monetary reform carried out by
Mas’udbek in 1271 had an important place in the
renewal of the inner life of cities, especially in the
trade and finance relations.

At that time the relative stability in
Maverannahr led the economic life and cities
destroyed after the Mongol invasion to be recovered
as well as many fields such as the craft, trade and
agriculture to be restored. Big cities like Urganch,
Bukhara and Samarkand were rebuilt. In the second
half of the 13" century and in the beginning of the
14" century, the science, literature, art and other
fields of the culture that regressed during the Mongol
invasion started to be restored because of the renewal
of the economic life in the cities and villages of
Maverannahr. In this period, first of all, the field of
building and architecture that connected with the
municipal engineering was recovered. The crafts
such as mosaic, plaster, architectural engraving on
the brick and architectural calligraphy were restored
according to the ancient traditions and experience.
Then these crafts were developed. Beautiful
buildings such as a mosque, madrasah, chapel,
mausoleum, minaret and palace built by the builder-
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architects were appeared. Some of them was saved so
far.

The mausoleum of Bayankulikhan (1346-1358)
which was built in Bukhara is considered as one of
the monuments peculiar to that time. This
mausoleum was built in the middle of the 14t
century close to the tomb of Shaykhul-
islamSayfuddinBakharzi (1190-1261). The
mausoleum consists of a place of pilgrimage and
small family burial decorated with small ornaments
and enameled mosaics. According to the results of
the field research carried out here, it is stated that the
collectors who live in London have the tombstone of
Bayankulikhan®.

The mausoleum of SayfuddinBakharzi is also
considered one of the monuments of that time. The
architectural style used for this mausoleum is called
rustic?. The bricks that used for the wall have a relief
form and they are covered with rectangular crude
stones (squares). In 1996-1998s, the repair works
started in the mausoleum and finished in 2000.

The  administrator ~ of  this mosque
SakhibjanSafarov ~ states that the skull of
SayfuddinBakharzi was taken off to Leningrad in
1935-1936s and it wasput in it again in 20012,

The mausoleum of ShaykhMukhtarVali in
Yangiariq district of Khorezm region, being a
historical monument, was built at the end of the 13t
and in the 14" centuries. This mausoleum was built
in 1287 after the death of ShaykhMukhtarVali.Then
a monument with a dome was built on the tomb and
an additional chapel was added to it. The minaret
with a height of 62 meters that built in ancient
Urganch is also one of the unique monuments of the
13" century architecture. The mausoleums of
Najmuddin Kubra, Turabekkhanim, Muhammad
Bashar and the mausoleum of Tubakhan in Khojand
are considered as the unique architectural
monuments of the 14" century[5. p. 8-9].

According to many researchers, although Islam
lost its status as an official religion, the local scholars
recovered it “again” in the middle of the 13" and in
the 14™ century. It can be expressed that in this
period Islam was not developed “officially” by the
government, but it was a time of its developing by
the lower class. Especially, the Sufis and Fagihs had
an important place in this respect.

1 An extractionfrom the talk of an administrator of
the mosque Shaykh al-a’lamSohibkhojiSafarov.
Bukhara. 2009. 29 august.

2 Rustic — from Latin. rusticus — a type of a wall that is
built simply and crudely.

3 The author (L. Asrorova)personally took part in the
field study.

Unfortunately, the life and scientific heritage of
many Fagihs who lived in Maverannahr in the 13-
14 centuries was not studied sufficiently so far. One
of these Fagihswas Umar bin Alauddin bin
SadruddinBukhari. The comprehensive study of his
life and scientific activity allows us to be aware of
the unexplored history of Maverannahr. According to
information, Alauddin being a member of the “Sadr”
family held a position of Qadi in Bukhara. There is
hardly any information left about AlauddinBukhari’s
life. During the research, it was found that
AlauddinBukhari had taken the science of Figh from
22 teachers. However, there is no information about
his teachers and their names in any source.
According to information given in the introduction of
the work, Alauddinhas issued fatwa in Bukhara for
10 years and in Khorasan for 23 years. It shows that
the author held a special position in the science of
Figh.

The work of the scholar named ‘“Khayratal-
fugaha” being a source of the fatwa genre was
written according to the Hanafi School. In this work,
the author has approached the subject with religious
tolerance, which is not found in many of books
written on the science of Figh. Furthermore, he has
classified all weak narrations and fatwas in this book.
It shows that the work is very important in the
solution of many difficult problems of Figh that exist
in the region nowadays.

In the early period of the Mongol invasion, the
science, especially Figh was poor, but then it
continued to develop again because of the Mongol
khans have accepted Islam. According to the
opinions of many researchers, it is stated that the
movement of Fagihs of Maverannahr to the countries
of the Middle East was increased after the Mongol
invasion[7. p. 45]. However, our opinion is that
many scholars of Maverannahr did not leave the
region and continued their scientific activity even in
such arduous conditions. Because, the scholars acted
in Maverannahr had a great place in the accepting of
Islam by the Mongol khans.

According to Kazvini, Sadri JakhhanBurhan al-
Din Muhammad, the imam of Bukhara,one of the
chiefs of “AaliMaza” (the family of AaliMaza) and
his successors protected 6000 Fagihs and all of them
belonged to the HanafiSchool [9. p. 432]. The family
of Mazacontinued to protect HanafiFaqihs even after
the Mongol invasion, 4000 Fagihs took advantage of
their help in 674/1276. According to the sources,Sadr
al-sudurBurhan al-Din Abdulaziz bin Umar saved the
life of a HanafiFagih paying 30000 dinars in
Samarkand* [1. p. 181-182].

4 “One of Fagihs came to Samarkand from a foreign
country to study and committed a great sin. The ruler
of Samarkand decided to punish him, but then he
changed his decision and ordered to hit him 30 times
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During the research activity, the names of many
Fagihs who lived in Bukhara in the 13-14" centuries
were detected. They are the following:

Among the ancestral Faqgihs, the family of Sadr
al-sharia being eminent representatives of the Hanafi
School had a high position. Many representatives of
this family paid a special attention on the work of
Burhan al-Din al-Marghinani, the “Hidayah”.
Especially, a famous Fagih and scholar of that time
Sadr al-sharia Ahmad bin  Jamal al-Din
UbaydullaMakhbubiBukhari ~ (546/1151-630/1232)
[2. p. 229]was famous for his commentary on
“Hidayah” [6. p. 308]. His son Mahmud bin Sadrush-
shari’a who was famous with a nickname of Taj al-
sharia being a Fagih as his father,wrote scientific
works on HanafiFigh.

Tajush-shari’a taught his grandson, Sadrush-
shari’aSani (the second or younger Sadr al-sharia)
the Islamic law. He shortened the main issues in
“Hidayah” of Marghinani and turned it into an
independent book for the sake of his grandson. This
work was called “Vigayah al-rivaya fi masail al-
Hidayah” (saving of the narrations in the issues of
Hidayah) and then it was famous as a special
textbook on the science of Figh.

Ubaydulla Sadr al-sharia Asghar bin Mas’ud
bin Taj al-sharia Mahmud bin Sadr al-sharia
Makhbubi (died 747/1346) was famous with a
nickname of the second Sadr al-sharia, he was pride
of this family and an eminent representative of
HanafiFigh. The scholar wrote some books such as
“Masail al-jabriya” (the algebraicsums), “Hisab” on
mathematics, “Ta’limiFaraiz” (the science on the
distribution of heritage), “Mukhtasar al-Vigayah”.
He briefly and clearly explained the work of Burhan
al-Din Marghinani, the “Hidayah”. His works are
still saved in the manuscript funds of England,
Hungary, Germany, Russia, Tajikistan and
Uzbekistan [3. p. 267]. Moreover, he commented
“Viqayah al-rivaya” (the narration of Vigayah)
written by his grandfather.

Another ancestral Fagihs were the Khayzakhazi
family®, Abdullah bin FazlKhayzakhazi worked as a
mufti in Bukhara. His son Abu Nasr Ahmad bin
Abdullah narrated from him. He narrated himself
from Abu Bakr Ahmad bin Abdullah bin Habib, Abu
Bakr bin MujahidBalkhiy and others [2. p. 189].

His son Ahmad bin Abdullah bin Fazl Abu Nasr
Khayzakhazi [2. p. 46-47]was also an eminent Fagih.

He learned the science of Figh from his father
Abdullah.

The representatives of the Aqili family also
made an outstanding contribution to the science of
HanafiFigh. There is information in the sources
about Ahmad bin Muhammad bin Ahmad Agili
Ansari Shams al-Din [2. p. 64]. He was also one of
the prominent scholars in the science of Figh. He
narrated from the father of his mother, Sharaf al-Din
Umar bin Muhammad bin Umar Aqili. Moreover, he
learned the science of Figh from his grandfather. He
wrote a poetic comment on the work “Jami al-saghir”
of the scholar Muhammad bin Hasan. He died on
Ramadan 5, 659/1260, in Bukhara®.

Although Arabic and Persian were widely used
in the region, the scholars wrote mainly in Arabic.
The Mongol invasion had its impact on the political
and social life of Maverannahr as well as its
scientific and spiritual development. By the 13-14%
centuries, the status of Arabic was reduced, on the
contrary, the need for the literature written in Persian
was increased. Especially, some Fagihs who lived in
Bukhara wrote their works in Persian too.
Particularly, many Fagihssuch as Abdurrajiy
Muhammad Bukhari [10. p. 60], Muhammad bin Ali
bin Abdulmalik Abu Abdullah SumtiyBukhari who
was famous with a nickname of Imam al-Din can be
a clear example of it.

At the same time, we can see that the
Sufisalsostudied the science of Figh. For example,
Muhammad bin  Muhammad bin  Mahmud
BukhariKhojaParso (1348-1420) efficiently studied
the science of Figh besides Tafseer, Hadith, Kalam,
Sufism, geography. He wrote some works such as
“SharhiFighiKaydani”” and “Fatwai 1li zikrijahr”
(fatwa on the aloud dhikr). In the work named
“Fatwai li zikrijahr” [8. p. 12] it was mentioned that
the aloud dhikr was in accordance with sharia and
proofs from the Qur’an and Hadith were given for
this purpose.

Conclusion

To make a conclusion, we can say that the
contradictory and difficult processes happened
during the Mongol reign in the territory of
Maverannahr in the 13-14™ centuries. In spite of it,
the ancient culture of the region continued to
develop. Undoubtedly, it had a positive impact on the

because he was a scholar and traveler. Sadri
Jakhhansays the ruler: “If the ruler sells each hit for
1000 gold dinars, then, it will benefit to the treasury
and at the same time it gives honor to the traveler
scholar”. Then he saved this scholar’s honor paying
30 000 dinars. This even is very well-known in
Maverannahr”.

5 Khayzakhaz — One of the villages of Bukhara.

% In Abdulkhay Laknavi’s Al-Favaid al-bahiyya, Bin
Qutlubugha’sTaj at-tarajim, KhojiKhalifa’sKashf al-
zunun the date of his death was given as 657/1260.

" One of the manuscript copies of the work is saved
in the Main Fund of the Institute of Oriental Studies
under the Academy of Sciences of the Republic of
Uzbekistan with a registered number 4946 (51b-
120b).
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development and enrichment of the spiritual heritage
and values of Maverannahr.

Among the ancestral Fagihs, the family of Sadr
al-Sharia held a unique position as prominent
representatives of the Hanafi School. Many
representatives of this family paid a specific attention
to the work “Hidayah” of Burhan al-Din Marghinani.

By the end of the 13" century and the beginning
of the 14" century, attention on Arabic was
decreased, on the contrary, need for the literature in
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CUCTEMHBIE AKYCTHUYECKHWE 3AJIAYU MTPUKJIAJTHOU ®U3UKH
MOPCKOI'O ®JIOTA HEJAT'OT'OMETPHYECKOI'O AHAJIM3A

Annomayusn: Paccmompenvl OCHO6Hble NPUHYUNBL NOCMPOCHUST CUCMEMHbIX —aKyCIMU4ecKux 3aday
NPUKAAOHOU DUUKU MOPCKO20 Ioma nedazo2oMempuiecko20 aHanusa npu GopmMuposaHuy Mamemamuieckux
Mooeneli Y4eOHOU OessimelbHOCIU OMHOCUMENbHO XAPAKMeEPa OOCMUNCEHUST KPUMEPUEE IHCUZHEeOesmelbHOCU,
YUKIUYHOCIMU, CUCTEMHOCIU U IMANHOCMU, KOmopble 00pazyiom 0a3ucHylo s4eiky o0pazo8amenbHo2o
NPOCMPAHCMEA, a MAKIICe NPUMEHEHUEe O8EHAOYAMU KOHEYHOU 36€30bl DPYeamMmbl OMHOCUMENbHO NPEOCMABGIEHUS
NPUHYUNG  IPYSAMMHOCIU, KOMOPbLL ONPedeium OCHO8bl Nedd2020MempuKu uepes (Hopmoobpazosarue
NPEOMEMHbIMU ~ MEMOOaMu  2UNEePRPOCMPAHCMEA  NPOPECCUOHANLHOU  HCUZHEOCSIMENbHOCU, — NCUXON020-
neodazo2uyeckol  meopuu  0esimeNbHOCMU,  NCUX0NL020-Ne0d202UYeck020 CUCMEMHO20 aHAIU3A U meopuu
Ghopmuposanust yMcmeenHvlx Oeucmeuil.

Kniouesvle cnoea: nedazocomempura, dICUSHEOESMENbHOCMb, YUKIUYHOCMb, CUCMEMHOCMb, MANHOCMD,
38304 Dpyeammvl, aKyCmuKa, NPUKIAOHAs PuU3UKa, MOPCKOU garom.

Introduction SPIraMMHOCTH, KOTOPBIi 3a71aéT OCHOBBI
TTocTpoeHre CUCTEMHBIX aKyCTHYECKHX 3a1ad MEeJarorOMETPUKH yepes [PEICTABIEHHE
NPHUKIaIHON busukn MOPCKOTO dnora NPEIMETHBIX METO/IOB THIIEPIIPOCTPAHCTBA
I€JIarOrOMETPUYECKOTO aHaIM3a OPUEHTUPYETCS Ha npo(heCcCHOHATBHOM JKHU3HEIEATETBHOCTH,
perenue poGIEMBI (opMupoBaHust MICHXOJIOTO-TIEIATOTMIECKON TEOPHH JIESTELHOCTH,

MaTeMaTHYECKUX MoOJeNel y4eOHOH NesTeNbHOCTH
uepe3 KPUTEPUH SKU3HEAEATENbHOCTH, [IUKINYHOCTH,
CHCTEMHOCTH M 3TalHOCTH, KOTOpbIe (OpMHUPYIOT
0a3ucHyI0 sUeiiKy 00pa30BaTeNbHOIO MPOCTPAHCTBA,
a TaK)Ke MPUMEHEHNE TBEHAIaTH KOHEYHOM 3BE3/IbI
OprraMmbel OTHOCHTEIBHO NPEICTABICHHS IPHUHITHIIIA

NICUXO0JIOTO-TIEJarOTMYECKOT0 CUCTEMHOIO aHAIN3a U
Teopud  (OPMHUPOBAHMS YMCTBEHHBIX JICHCTBUI
[1,2,3].

3710 OTpaxkaeTcs B COBEPIICHCTBOBAHMU 0a3bl
JAHHBIX TPHUKIAJHBIX MPO(GECCHOHATIBHBIX 3a/1ad
MIPECTAaBICHHON MPO(MECCHOHATIBHON NIeATETBHOCTH
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Ha MopckoM ¢rote. ITocTpoeHHBIE MaTEMaTHIECKHUE
Mozenn y4eOHO-TIPOeCCHOHANBHON esITeIbHOCTH
CBS3BIBAIOTCA  C: Oa3MCHOW 3Be3m0il DpHraMMsl
runepnpocrpaicTa  kusHenesrensHoctn  (El);
0a3uCHBIM LEJIOCTHO-CUCTEMHBIM LUKJIOM
xkusHenestenbHocT  (E2);  OasucHOMt  3Be3moit
Opurammel  cuctemHoro aHammza (E3); GasucHbM
NpPOSIBJICHUEM  JIBEHAJUAaTH d3TanoB U (opMm
MIO3HABATEILHOTO THIIEPIIPOCTPAHCTBA
KU3HEACATETIBHOCTH OTHOCHTENBEHO
obpazosarenpHoro nporiecca (E4) [4,5,6].

PasButne 3aJaHON 0asel IAHHBIX
MEeJaroroMeTpUYecCKUX  MOAENEH  3pHraMMHOTO
aHanmm3a 00pa30BaTENFHBIX OOBEKTOB C MPHU3HAKOM
0a3MCHO-HOPMATHUBHONW 3PITaMMHOCTH, HE3aBHCHMO
OT LEJICBOTO Ha3HAYECHUS, BBIIOJIHIECT COOCTBEHHYIO

¢byHKIHIO MICUXO0JIOTO-MaTeMaTHYECKOTO
MpeCTaBICHUS npodeccroHaIbHO-3HAYUMBIX
O0OBEKTOB ~ 4Yepe3  eIMHCTBO  OPHEHTHPOBOYHO-

HCIIOJHUTEBHO-KOHTPOJIBHBIX MPU3HAKOB 0OBEKTOB
negaroroMerpyeckoro ananusa [7,8,9].

Materials and Methods

CucrteMHbIe aKyCTHYECKUE 3aJa4U MPUKIIAJHON
¢u3MK  MOpCKOTro (JIoTa OTPAKAIOT IEJIOCTHO-
CHCTEMHOE MOJICIUPOBAaHHE OCHOBHBIX 3JIEMEHTOB
TPaHCIIOPTHBIX 00BEKTOB. IIpM 3TOM BO3HHMKaeT
OpHEHTAIMsI Ha €AMHCTBO 0a3MCHBIX XapaKTEPHUCTUK
NPEIMETHBIX W HCHOJHUTENBHBIX  YCIOBHUH
OTHOCHUTEJIBHO TIpeMeTa CoJIepKaHus U crocoba ero
peanmm3anmu. PaccmarpuBaroTcs: o0Imme BOIPOCH
AaKyCTUKHU; JHMHEHHas aKyCTHKa HACAIbHOW Cpelsl;

3aTyXaHHe 3BYKa B KHUIAKOCTAX n rasax;
pei1aKkCcailuOHHOC TIOTJIOIICHUCEC, OTpaKCHHUC u
MNpeJIOMJICHUEC 3BYKa; OTpa)KC€HUE OT CJI0A U

MPOXOXKJCHUE Yepe3 CIIOW; JBIDKCHHE W 3BYK Ha
mopckom ¢utore [10,11,12].

B nmpouecce pemeHus CUCTEMHBIX —3anad
aKyCTHYeCKOH NpuKIIaHON puznku Mmopckoro diora
HEOOXO/JMMO TPHUMEHSATh OCHOBHBIE ITOJIOXKEHHUS
TEOPUU JESATEIBHOCTH, CHUCTEMHOr0 aHalu3a |
Teopuu GopmupoBanus untemiexra [13,14,15].

CucteMHbIH aHaIM3 TIpearnosaraetr
BBINIOJIHEHHE  TOCJICIOBATEIILHOCTH  CHCTEMHBIX
AQHAIMTHYECKUX  JEHCTBUH:  BBIICNUTH  OOBEKT
aHaMM3a — AaKyCTHYeCKylo 3ajady IpHUKIATHOH
¢uzukn mopckoro ¢uora (A3[IOM®) kak cucremy;

YCTaHOBUTh ToOpoXxgamomyo cpery A3IIOMO;
OIpeeNnTh YPOBHU aHanu3a A3IIOMD;
MPEeNCTaBUTh  IeJoCTHhIe cBoiicTBa A3SIIOMOD
OTHOCHUTEIILHO TPOCTPAHCTBEHHBIX, M BPEMEHHBIX
XapaKTepUCTUK ¥ WX KOMOHWHAIWIA, BBIICTUTH
CTpYKTYpy ypoBHs aHanmza ASIIOM®; ycTaHOBUTH
CTPYKTYpHBIE 3JIEMEHTBI YPOBHS aHaJIM3a

A3IOM®; onpenenuts CHCTEMOOOPA3YIOLIHE CBSI3N
JaHHoro ypoBHs aHamu3a A3IIOM®; npencraBuTh
MEXYypoBHEBbIE  CB3M  aHanuza  A3SIIOMO;
BeIIEIUTE  (GopMmy  opranmzamun  A3[IOMO;

YCTAaHOBUTh CHCTEMHBIC CBOICTBA M IIOBEICHHUE
A3IOMOD,
BBIIEUTH IPOTHO3 pa3BuTus ASIIOMO.

3amaua 1
[Tynst mponerena co ckopoctblo 660 M/c Ha
paccTosHUM 5 M OT MOPCKOTO nexoTHHIa. Ha kakom
pacCTOSHUM OT MOPCKOTO IEXOTWHIA Oblia Iy,
Korzga OH yciblman ee cBucT? CKopocTh 3ByKa 332
Mm/c.
OtBer: 9,6 M
3anaya 2
OxomoTr wm3Mepser TIAYyOMHYy Mops 1O
OTpaXKEHHIO 3ByKa OT MOpcKoro nHa. KakoBa nomkaa
ObITh MUHHMMaJIbHAasE TOYHOCTH B OINpEICICHUH
BPEMEHM OTHPABIICHHS W BO3BpaTa CHTHaja, €CIH
npudop PpaccYMTHIBACTCS HA HM3MEpEHHE TIIIyOuH
6oniee 30 M ¢ ToyHoCThIO 10 5%? CKOPOCTB 3BYKa B
Bojie 1500 m/c.
Ortger: 103¢
3agaua 3
V3Kkuil My4yoK yNbTPa3BYKOBBIX BOJH 4aCTOTON
Vo =50 kI'm HampaBieH OT HEMOIBIKHOTO JIOKaToOpa

K puOIHKaroecs IIOIBOJHOU JIOJIKE.
Omnpenenuts ckopocTs U MOIBOTHON JIOIKH, €CIH
yacToTa vi OHECHHH (Pa3HOCTh YacTOT KOJcOaHHI
HCTOYHMKA W CHUTHAJNA, OTPAXXEHHOTO OT JIOJKN)
paBHa 250 I'u. CkopocTh v yNIbTpa3ByKa B MOPCKOU
BOJIe IPUHATH PaBHOM 1,5 Km/c.

AV

—— v=374 ulc.
2V + Av

OtBeT: U=

3angava 4
[Tpubnuxaromuiics TEIMIOX0A Ial TYIOK, 3BYK
KOTOPOTO YCJBIIIANU Ha MOCTY 4epe3 3 c. Cmycts 3
MHUH TEIUIOXOJl TPOMEN Mox MocToM. Temreparypa
BO3JlyXa 0° C. Haitru CKOPOCTh ABM)KEHUS ApOX0/a.
Ckopoctb 3ByKa 332 m/c.
OtBer: 6 M/cC .
3agaua 5
CurHajpHas pakeTa, 3alyIICHHAS BEPTHKAIBHO
BBEpPX C MamyObl cynHa, pa3opBamack uepe3 5,0 c
IOCJIe 3aIycKa, a 3ByK pa3pbIiBa ObUT YCIBIIIAH Yepes
0,4 c mocne paspeiBa. Ha kakyro BBICOTY U C KaKOH
cpemHeit CKOPOCTBIO MIOTHSIAaCh pakera?
Temneparypa Bosayxa 0° C. Ckopocts 3Byka 332
Mm/c.
Oteert: 130 M; 26 Mm/c.
3agaua 6
Onpepenute  ToyOMHY MOpS B TOYKE
oOcepBallM CyJHA, €CIH YJIBTPa3ByK CYyJOBOM
aKyCTHYeCKOW cucteMbl Obul mpuHAT uepe3 0,9 c?
CkopocTs ynsTpa3Byka B Boge 1555,5 m/c.
Ortger: 700 m.
3agava 7
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CymoByl0O THIOPOAKyCTHUECKYIO  YCTaHOBKY
MIPUMEHIUTH 711 MI3MEPEHISI CKOPOCTH ITOTOKA BOJIBI
B MOPCKOH y3KocTH. OIpenenuTh CKOPOCTh TEUSHHS
B Y3KOCTH, €CJIM PAacCTOSIHHE MEXAy BHOpaTopamu
100 MeTpoB yIaBTPa3ByK MPOXOAUT B OJHOM
HarpasieHuu 3a 0,5 ¢, a B IPOTHUBOIOJIOKHOM — 3a
1,0 c.

OtBert: 50 m/c.

3agaya 8

W3 cymoBoro opyaus MPOW3BEIH BBICTPEN IO
yrmoM 26° k ropusonTy. OpyamitHbli pacuér
yCIBIIIANl pa3pblB CHapsiga uepes 44 ¢ mocie
BeIcTpena. OnpenennuTs TOPH30HTAIBHYIO TaTbHOCTD
nmonéra CHapsAa, eClid ero HadajubHas ckopocTb 800
m/c.

Otset: 10 kM.

3agaua 9

Camonér mpoiseten co ckopocThio 500 M/c Ha
paccTossHUM 6 KM OT MOpCKOro cymaHa. Ha kakom
PacCTOSIHUU OT KopadJist ObLT caMOJIET, KOTa CiTyk0a
HaOJIOEHUS TPHUHSIO ero 3ByK. CKOpPOCTH 3ByKa
332 m/c.

OtBert: 9 KM.

3agaua 10

AmruiaTyna KoneOaHU JaBICHHS 3BYKOBOM
BOJIHBI B CyJJOBOM MAIIMHHOM OTJEJICHUH HOCTHTaeT
0,001 H/cm? . HaifTu moToK SHEpruu, Ionajaroueit
32 1 ¢ B yXO BaxTHEHHOMY MexaHHMKy. CuuTarh
wiomaas yxa 4 cM? M yXO Pacroyioraercs
NEePIEeHANKYJISIPHO HAMpPaBICHUIO PacHpOCTPaHEHUs

BoaHbL. IlnoTHoCcTh Bosmyxa 1,3 kr/m® . CkopocTs
3ByKa 332 m/c.
OtBert: 4,6:'10° BT.
3agaua 11
WHTEeHCHBHOCTh 3ByKa B  MOPCKOH  Boze
COTJIaCHO  SMIMpHYEecKoi  ¢opmyne  yObIBaer

BCJIE/ICTBHE TMOTJIONIEHUsT Ha Benuuuny o = 0,0036f
32 [ nb/xm], rae f — wactora B Kunol'epuax.

Omnpenenut, Ha KakOM paccTOSHUM [ OT
MCTOYHHKA 3aTyXaHUE YMEHBIINT aMIUIUTYAY BOJHBI
B 100 pa3 mpu gactorax 10 u 100 kI'm.

OtBeT: = 35kMm; 2 = 1,1kMm.

3agaua 12

Haiitn mepexonHoe paccTosiHEe, HA KOTOPOM B
cepuyeckoii  BOJHE  IOTEPH  DSHEPTUM  Ha
pacxokaeHHe paBHBI IMOTEpSM Ha MOIJIOIICHHE.
Bpruucnaute 3TO paccTosiHME B NPECHOW BOAE NpH
temneparype 14°C na ypoBHe Mops, Korja
ko3(uuuenT Bsaskoctd pased 1,14:10° Tlac.
Yacrora 3Byka 10 xI'm1.

OrtBer: 1 xm.

3apaya 13

Haiiti k03¢ ¢UIMEeHT OTpaXKeHHS IO JaBICHUIO
u  KodpUIMEHT  Tepenauyn  SHEPTUU  IIpH
HOPMaJIFHOM I1aJICHUH 3BYyKa U3 BO31yXa B BOAY M U3
BOJBI B BO3/yX. [LoTHOCTB BO3yxa p1 = 1,29 kr/m?,
Boael  p, = 10° xr/M®.  Ckopocth  3Byka
cooTBeTcTBeHHO ¢1 = 340 M/c, c2 = 1480 m/c. Kak

M3MEHHUTCS KOX(PPUIMEHT TIepeqadd IpH KOCOM
I1a/ICHAN BOJIHBI HA TPAaHUIly pasjena cpen’?

Oteer: Vp =-0,9994; W;=0,0012 .

3apaua 14

VYIbTpa3ByKOBOI MarHUTOCTPUKIIMOHHBIN
HUKEJIEBbIN npeobpa3oBaTelib CyZI0BOH
AKyCTHYECKOW CHCTEMBI IIOMELIEH B MOPCKYIO BOJY.
Kakas pmonmst odHepruM aKkyCTHYECKOH  BOJIHBI,
pacnpocTpaHAOMIEHCS B HUKEJNE, MpPH  ITOM
nepenaercss Mopckoit Bome? IIIMOTHOCTE HUKENS p1 =
8:10% kr/m% ckopocTh 3Byka B HEM c1 = 5°10% m/c.
[moTHOCTH MOpCKO BoOmel p2 = 1030 Kr/M3,
CKOpOCTh 3ByKa B Her ¢ = 1480 m/c. Cuurats s
OLICHOK, 4YTO 33/a4a CBOAUTCA K HOPMAIbHOMY
TaJICHHIO TFIOCKOW BOJIHBI Ha TPAHHUILY.

OtBer: W; =0,13.

3apaua 15

Bbrunciante ko3 GUIMEHT OTpaKeHUs 3BYKa,
MaJIAfoIero MOA MaJIbIMH yIJIaMH CKOJIB)KCHHUS M3
BOJIbI HA MOPCKOU I'PYHT, KOTOPBII paccMaTpuBacTCs
Kak XHJKast cpefa ¢ morepsamu. [I1oTHOCTh MOpCKOi
Boabl p1 = 1030 kr/m°, ckopocTh 3ByKa B Heil ¢1 =
1480 m/c. IInoTHOCTH XHAKoOrO TpyHTa p2 = 2200
KI/M°, KOMIUIEKCHas CKOPOCTh 3ByKa B TPYHTE
Cy =C02(1—i§), rre coz = 1500 m/c, yron noteps
CUHMTAETCS HE 3aBUCAIINM OT yacToTsl (8 = 0,01) .

Orser: V, = _e29xg92ix

3agaua 16
Bo ckonpko pa3 yMmeHbLIAETCS MOIIHOCTh
IUIOCKO# 3ByKOBOU BOHBI ¢ vactoroii f =1 kI'u npu
MIPOXOKICHUN Yepe3 CTAIBHYIO CYyJOBYIO IEepe0OpKy
TOJILIMHON 2,5 CM, KOTOpas pasleisieT ABa OTceka
MHOJBOJHOM JOJIKH 3amoJIHEHHBIE BOmO#. ITIIOTHOCTH
cramu 7,8 r/em® , ckopocTh 3ByKa B Heil 5100 m/c.
Ortser: 0,01.
3apgaua 17
Tennoxos TUIBIBET MapajuieNbHO Oepery Mops
CO CKOpOoCTBhIO V = 20 KM/4 W TOJAAeT TyJIKH Ha
gacrore fo = 200 Tu. Ha kakoii wactote 3BYK
NPUHUIMAeT BOAMTENb AaBTOMOOWIIS, IBIDKYIIETOCS
napajuieibHo Oepery co ckopocTeio U = 80 kMm/y,
€CII 3BYKOBOW IJIyd 00pa3yeT C HalpaBICHUSIMH
nBuxeHus yron @ ? Paccmotpers ciydaun 6 = 60°,
90°, 120°.
Oteer: 182 I'r; 200 I'm; 233 I,
3amgaua 18
3BYKOBOW CHTHAJ TapOXOa MajaeT MO YIJIOM

0 = 45° na rpammmy armocQepHOro BeTpa,
JOBIDKYIIETOCST CO CKOpocThlo Uo = 10 wm/c.
Brruucnuth KO3 PHUIIHEHTHI OTpaXKCHHUs u
MPO3PAYHOCTH.

Otser: V=0,002; W = 1.

3amaua 19
INapoxox mochuTaeT TYOKH 00 OMAcHOCTH B
HalpaBJICHUH BETPa, CKOPOCTh KOTOpOro V. 3Xo
CHUTHAJIA  OTPaKaeTcsl OT NPUOPEXKHBIX  TOpP,
yAaJEHHBIX Ha paccTosHUM €, U TPUHUMAETCS Ha
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napoxoze.
OTpa’kKeHHBIH CUTHAT?

OrBeT: 7=— -4+ ——
c+v C-V
3agaua 20
HuzkodacToTHBIE 3BYK CyIOBOH TypOHWHBEI

pacmpocTpaHseTcs BAOIb OCH X LMIMHIPHUYECKOMN

Uepes kakoe BpeMsi OyIeT MNPHHAT

TPYOKH CHCTEMBbl aBTOMAaTHYECKOTO YIPaBICHUA C
IUIOIIAABIO MTOTIEPEYHOTO CeUYeHHUS S. 3BYKOBOE MOJIE
BO3JCHCTBYeT Ha  KoleOaTenbHYIO  CHCTEMY,
COCTOSIIIYI0 W3 IMOPIIHSA MAaccoil M W NPYXHUHKHU C
KecTKOCThIO K .

| 111

|

[11

U

IUE

(e e

Pl/lcyHOK 1- CyI[OBaﬂ CUCTEMA ABTOMATUYECCKOI'0 YIIPABJICHUSA.

TpeHHe TPOMOPIMOHATBHO CKOPOCTH MOPIIHS
(Frp = - ax), rie X — CMEIIEHHE U3 TMOJIOKEHHS
paBHOBecus. OmnpenenuTts, NpU KaKUX YCIOBHAX
BO3MOXHO TMOJIHOC MOTJIONICHHE 3BYKOBOH BOJIHBI,
Majarolel Ha MOpPIIEHb CHCTEMBI aBTOMATHIECKOTO
YIIpaBJICHUSL.

OTtBet: ©CS =20M

3angaua 21
Omnpenenutrb  KO3QGHUIUEHT  MPOXOKACHUS
3BYKOBOTO XJIOTIKA B CYAOBOM TpyOompoBoje (1o
SHeprum) IpH Iepexoje U3 Tpyosl ceuenueM 10 cm?
B TpyOy ceuenuem 7 cM2.

OtrBer: W;=0,97.

3amaua 22
B cropony OeperoBoro menbga, KaMEHHCTOE
JHO KOTOporo obpasyer ¢ TOPU30HTAIILHBIM
ypoBHEM Bojbl yroa 1,1°, pacrnpocrpansercs 3ByK C
gactoToii 6 K[II OT HEHampaBIEHHOTO CYIOBOTO

nanyuyatens. OIpeaenuTb 4YHCIO HE3aTyXaroMMX
MOJ, HMPUXOMSIINX B TOYKH, PACIOJIOKECHHbIC Ha
paccrostausix 10 u 50 M or Oepera. Haiitm yris
HaKJIOHa K TOpU30HTY Jyued bpuwinosHa Ha
paccrosanu 10 M oT 6epera. CKopocTh 3ByKa B BOJE
1480 m/c.

OtBet: Ha paccrosHur 10 M o0Opa3yroTcs oBe
He3aTyXarolie MOJIBL;

npu 50M—BoceMb MOJ. YTIbl HakjoOHa Jy4yei
Bpunntosna npu 18,7° u 41,7°.

3agaua 23
IIpu pacmpocTpaHeHHH 3ByKa B  OKEaHE
BepTI/IKaJ'H)HOe OTKJIOHCHHUC ﬂyqa z BO MHOTO

MeHbllIe pa3Mepa HeoaHopoaHocTu H. Hcnomb3ys
9TO YCIIOBHUE, TIOJTyYHUTh U3 (POPMYJIIBI

H 2
cos? o
ABHOE BBIP@XKEHME Z = Z (X) AJI TPAEKTOPHH JIy4a.

(x—Htgy, )} +(z+H) =

Zg

H

Z\

PucyHnok 2 — PacnpocTpaHeHue 3ByKa B OKeaHe.

2

OtBer: Z = Xtgy, _ZX_H .

JIyd npencrasiser coboit napabdoury.

3amaua 24
[Ipu omnpeneneHun CKOPOCTH 3BYKa 4acTo

UCTIONB3YIOT Pa3IMYHble AMITUPUUYECKHE (OPMYJIb,
KOTOPBIE TO3BOJISAIOT MO0 U3MEPEHUSAM TeMIepaTypsl t
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(B rpamycax Llemscust), coaeHocTy S (B MPOMMIDIIX; | MocJIefHee  CllaraeMoe ypaBHeHua?  Haiitu
%o = 0.1 %), rmyOuHBI Z (B MeTpax); paccuuTaTh KOX(PHUIHIEHT OTpakeHU 110 TaBJICHUIO V OT CKadyka
CKOpPOCTh 3ByKa C (B M/c). POpMyNbl pa3iamyaroTcs CKOpOCTH.
TOYHOCTH OII- pefeieHus ckopoctd. OQHOW U3 HHUX OrBer:

SIBIISICTCS (hopMyJaa
¢ =1449.2 + 4.6t —0.055t2 + 0.00029t> +
+(1.34-0.01t (s — 35) + 0.05z

Ona o0ecrednBaeT TOYHOCTE A0 | M/c B
muarazoHe temnepatyp t or 0 go 35 °C, coneHoctu s
ot 0 10 45 %o, Tryounst Z 0 1o 1000 m. ITycts cynnO
HAXONMUTCS B IIMPOKOM YCThE PEKH, HECYIICH
IpecHylo BoAy B Mope. Bepxnue SM—>aT0 mnpecHas
Boga mpu Temmeparype 20°C. Hmke Haxomurcs
TOJNIIA MOPCKOH BOABI ¢ cojeHocThio 20 %o u
temneparypoit 15°C. MakcumanpHas riyouna H =
20 m. Haiiti ¥ mocTpouTh MPOQUIH CKOPOCTH 3BYKa.
HeobOxonuMo 1w yduThIBaTh A00aBKY K CKOPOCTH
3BYKa, CBS3aHHYIO THAPOCTATHYCCKUM JaBIICHHEM,

_ [1481.6+0.0162, 0<z <5,
11489.2+0.0162, 5<z<20m.

[lompaBka, cBsi3aHHas C TUAPOCTATHYECKUM
JaBJICHWEM,  MEHBIE  TOYHOCTH  (OPMYJIBL.
Kosdpuuuent otpaxenus pasen V =2,5-1073,

3amaua 25
I'mpponokarop JOIIPYET 00BEKT,
HaXOJSIIIMHACS O] CIOEM PE3KOTO OTPHUIATEILHOTO
CKayKa CKOPOCTHU 3ByKa (1oj TepMokiInHOM). Haiitn
ocabieHue IpuHNMaeMoro curaaia K, csazanroe ¢
HaJIMYUEM TEPMOKIIMHA.

PucyHnok 3 — JlomupoBanue 06beKTa THAPOJIOKATOPOM.

. 2
OtBer: K = [MJ
sin y;

3amaua 26
Haiitu  ocmabnenme  cwibl  3ByKa  1IpH
9XOJIOIMPOBAHWM C  TIOBEPXHOCTH  I1OJIBOJTHOTO
00beKTa, HaXOZALIErOCsl HEHNOCPEACTBEHHO I10

TEPMOKJIMHOM, C TiepenagoM ckopocTa Ac = 50 m/c
(c1 = 1450 m/c), ecnu paccrosiHue 10 00bekTa I = 1
KM, a TEpMOKJIMH PacroioxkeH Ha riyoune h = 100
M.

Otger: y; = 5.70, G =905

3agaua 27
Onpenenurs MOJHYHO MOIIHOCTE H3Iy4EHHUs
3ByKa CyJIOBOM CHUTHAJILHOM cUCTEMOH B BHJIE cephl
pammycom 1 cM, coBepmarmomeid B BO3AYyXE
nocrymnarenbHbie Konebanus Ha yactote f= 100 ' ¢
aMILTUTYJI0M CMEILECHUS € = 1 mm. Kax nsvenntes
MOIIHOCTb, €CIIHM KOJIeOaHUs IPOUCXOAAT B BoAe?

- -9
Orger: NV ® 1077 Br.

JUIsL BOABI W3Nydaemass MOIIHOCTHL B 10 pa3
BBILIIE.

3agauya 28
BaxTenHsrit TUAPOAKYCTUK HENOABMKHOMI
MMOMBOMHOW  JIOAKM  BOCHPHWHWMAET  3BYKOBEIC

Koie0aHus OT JABYX IOJBONHBIX JIOJOK, OJHA W3
KOTOPBIX MPHONMKAETCS, a Apyras - C TaKOH xKe
CKopocThlo ygnanserca. llpu sToM ruapoakycTuk
CIBINIUT OueHus: ¢ vactotod AV. Haitu ckopocTh
KaXJIOM TOJIBOJHOM JIOAKH, €CJIM 3BYKOBasl 4acToTa
uX KojeOaHu# Vo, a CKOPOCTH 3BYKa U .

2
Wo | Ji [AY] _q).
Av Vg

3agava 29
OneHuTh paguyc nepBoit 30061 OpeHens Ha JHe
OKeaHa /JJs THAPOJIOKAaTopa, paboTaromero Ha
gacrore f = 45 kI'u npu riry6ure mecta h = 3200 m.
CkopocTb 3ByKa MpUHSTH paBHOH 1500 m/c.
Otger: 11 = 10 m.

Otger: v, =
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| ISRA (India) = 1.344
{ 1SI (Dubai, UAE) = 0.829

| SIS (USA) =0.912 {ICV (Poland) =6.630

Impact Factor: | ¢ (australia) = 0.564 |
| JIF = 1.500 |

3agauya 30

Habmromatens Ha Oepery Mops CIBIIIAT 3BYK
nmapoxoHoro ryaka. Korma Habmogarens 1 mapoxosn
HaxXxoAsaTCsl B TMOKOE, YacToTa BOCIPUHUMAEMOTO
HaOmonarenem 3Byka V=420 ['u. Ilpu aBmxeHun
napoxoja BochpuHuMaemass uactora Vi=430 I,
CCJIM TApOXOJ MPHUOIIKACTCS K HAOMIOIATeNI0, U
Vo=415 I'u, ecnu mapoxon yaanseTcst oT Hero. Haiitu
CKOpPOCTh V Iapoxoia B IEPBOM M BO BTOPOM
ClIydasiX, €ClId CKOPOCTb PacHpOCTPAHEHUsS 3BYKa B
BO3ayXxe c=332 m/c.

OtBer: V1 = 28,3 km/4; V2 = 14,7 kM/4.

Conclusion
O06001IEHHBIH METOx (dbopmupoBaHus
MIUPOKONPO(UIEHOTO podeCcCHOHANBLHOTO

MBIIIJICHUST ~ OPUEHTUPYETCS HAa  BCECTOPOHHEE
IIPOSABJICHUEMIIENArOTOMETPUYECKON 3pLUTaMMHOCTH.
IIpencraBneHre CHCTEMHBIX AaKYCTHYECKHX 3a1ad
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INTRODUCTION

Period 50s 60s is extremely important in the
history of Uzbekistan, a significant impact on the
further development of state and society. The death
of Stalin, the criticism of the "cult of personality and
its consequences” had a huge impact on the Soviet
political system and social life. The coming to power
of Khrushchev's attempt to reform the political
system of the state against the background of the
reform of public education and, in turn, it gives a
negative response. Termination of mass repression
contributed a certain stabilization in the society, but
by the public opinion is still neglected, was not done
with violation of many human rights. Power
remained in the hands of the party apparatus and the
security forces and directed by the Centre. The well-
known Russian historian RG Pihoya in his book, The
Soviet Union: The Story of power. 1945-1991.
characterizes the period under review as follows:
"There are real differences in living standards,
education characteristics, and the mentality of the
inhabitants of the various republics of the USSR.
These differences are officially ignored. The
argument that socialist internationalism is a condition
for the flourishing of national cultures caused
irritation among the national intelligentsia"[1].

December 9, 1950 an adopted resolution of the
Council of Ministers of the Uzbek SSR "On
measures to improve the work of school compulsory
education™ which states that in the schools and in the
leadership of public education affairs there are major
shortcomings. In the 1949-1950 school year, dropout
rates including a shortage, made of 1-4 classes and

32,200 students from grades 5-7 26500 students and
repetition was 158 thousands[2]. Particularly
unsatisfactory the situation was with the training of
girls. Only in the 1949-1950 19154 academic year
girls have ceased to study in Uzbekistan schools. It is
extremely unsatisfactory state schools from 4952
schools only 1070 schools housed in purpose-built
school buildings. Collegium of the Ministry of
Education of the Uzbek SSR adopted a resolution on
17 February 1953 "On the status and measures for
the improvement of ideological work in the Uzbek
SSR Ministry of Education system" are reduced to
ideological - political training, to guide all the means
of ideological influence and educating students in the
spirit of communism. Collegium of the Ministry of
Education of the Uzbek SSR adopted a resolution on
27 February 1953 "On the status of implementation
of the law on universal compulsory education of
children in the country,” which displays the status of
school attendance for students. For example, in the
Ferghana region in 1952 it was not taken into
account and children remained out of school in 1570,
in the area of Kegeyli of KKASSR 950 people.
Also, out of the total number of students enrolled in
the first classes in the 1945 - 1946 school year to
seventh grade in the 1952-1953 school year reached
only 34.5% of students[3]. Especially in this respect
was the deplorable condition of schools in
Surkhandarya and Bukhara regions where the
remains of the 16 to 25 percent of students accepted
to the first class. Only in the 1951-1952 academic
year the republic left for the second year in excess of
143 thousand students and in some areas as the
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Namangan and Ferghana from 16 to 18 thousand
people [4].

The main reason for poor attendance and the
backlog of children in schools is hidden in difficult
socio - economic situation of the people. One of the
reasons was also a shortage of teachers in schools.
Many teachers did not have the necessary training.
The republic grades 1-4 10800 teachers have
pedagogical education, 5-7 classes taught by 8,500
teachers, 1,850 teachers’ grades 8-10 who have no
teacher training [5]. December 24, 1958 the Supreme
Soviet of the USSR adopted a law "On strengthening
the connection with the school life and the further
development of the public education system in the
USSR", which initiated the reform school [6], which
lasted until the mid-1960s.

The Act provided for to enable young people
from 15 - 16 years in the feasible social work and
further training must take place was inseparable from
productive labor in the national economy. First of all,
it should be recalled, in what the school reform was
in 1958, and what its objectives were. After coming
to power, N.S. Khrushchev [7] decided to reform the
education system in order to adapt it to the
challenges of its economic and social policies.
Therefore, contrary to the proponents of longer
compulsory schooling, he proclaims the idea of
bringing the education system to the needs of the
labor force in manufacturing and agriculture. In these
areas, the country faced a shortage of qualified
technical personnel, caused by the fact that the
majority of high school graduates began to strive to
continue studying in higher educational institutions.
In other words, it was necessary to raise the prestige
of vocational education and young people to return to
those specialties that are needed for the development
of the national economy. This economic and social
orientation of the reforms of education also added
problem concerned that parents refuse to send their
children to the application function, Khrushchev
wants to strengthen the link between school and life-
that is, between the production and physical labor. In
December 1958 instead of the full 10 - year
compulsory study years, and universal 8-year-old.
For a complete and secondary education could either
finish vocational school (vocational school) or
college and get a working profession or study in the
evening (correspondence) schools for working youth,
combining work and study. However, the quality of
education in these schools was generally lower than
in high schools. Regular schools were administered
with heavy industrial practice.

The quality of education affects the long
separation of pupils of secondary schools for
agricultural work. On the part of the population
received complaints expressing dissatisfaction with
the lengthy separation of pupils from On the part of
the population received complaints expressing
dissatisfaction with the lengthy separation of pupils

from classes, the wrong attitude of managers to the
organization of work and life, to the protection of the
health of children involved in the cotton harvest. In
1964, the largest number of complaints were from
Samarkand and Tashkent region. It is also important
to note the fact visiting their children to school was
not organized in the best way. As of October 1, 1964
70.8 thousands were not trained. Adolescents aged
14-17 years in the country. Of this number 62.5
thousands[8]. People are working, but not enrolled
and 8.3 thousand are neither working nor studying.
In the 50-60-ies continued the process of increasing
the number of secondary schools at the expense of
primary and lower secondary (at this time they were
no longer seven-year and eight-year). The schools
opened with in-depth study of some subjects (so-
called special schools).

In the late 30-ies was sharply reduced the
number of national languages in which teaching was
carried out in schools. If in 1934 these languages (in
the USSR) were 104, by the time of the last census
(1989) there were only 44. Uzbekistan was deprived
of already existing scripts, few textbooks, books;
newspapers and magazine were published in their
native language [9]. Official policy was proclaimed,
aimed at mass bilingualism of all the peoples of the
former USSR ("Russian as a second mother
tongue™). During the period when the reform of the
school system as the children's consciousness
implied subordination to the communist ideology, the
erasure of national faces, values, way of life, culture
and religion inherent only to the people of
Uzbekistan. To this end, schools held classes on the
aesthetic education where they mainly studied
literature, art and culture of the Russian people rather
than Uzbek. Children instilled values that were alien
to them. The newspaper "Pravda Vostoka" from
April 15, 1964 published an article entitled "atheistic
education - an important sector of the ideological
work of" [9] emphasis on intensification of atheistic
work in schools, study foundations of scientific
atheism, opening clubs for young atheists and create
some cities atheism house - methodical centers of
atheistic propaganda.

In September 1965, the Republican Party
activists discussed measures to further improvement
of the ideological education of youth. Emphasis was
placed on the Enhance ideological level - political,
moral and aesthetic education of the younger
generation in the spirit of communist ideology.
Importantly, the Soviet government pays special
attention to the education of children in an atheistic
spirit to instill in them a materialistic and anti-
religious ideology that atheism has become an
organic part of the worldview of most students.
Atheism is widely and actively promoted and would
be spread in kindergartens, schools and other
educational institutions especially in the first class,
are fertile ground for the formation of their
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materialistic, atheistic worldview. Children are like a
blank sheet, for ideclogical machine of the Soviet
party organizations they wanted to erase those
national values, culture, religion, and all that is dear
to our people, who for centuries evolved in
Uzbekistan, write those beliefs and personality shape
the energized materialist and communist ideologies.
Concepts such as freedom of conscience and
tolerance were only on paper. Konovalov in his book
Atheistic education of students, said [10]: "The main
armament means students with the knowledge in the
field of religion and atheism is a lesson." Atheism
instilled with such subjects as chemistry, physics,
astronomy, biology, literature, music, and especially
history, is also widely implemented school pioneer
rites and rituals. The main goal was to fill a niche
spiritual children materialistic, antireligious and
communist ideology and dogma. Negative trends in
education, manifested in the 30-ies., to the top 80,
more stronger- falling quality of education,
especially in small towns and rural areas. Even more
was at school unification and leveling - came to that
in the former Soviet all the lessons of a subject in a
given class are the same. After all, the textbook was
the one stable, the program was one, universally
valid, curriculum one too.

In fact ignored by the individual characteristics
of children and adolescents, the whole learning
process has been focused on the non-existent
"average" student. And lagging (regardless of the
real reasons for this lag), and gifted children were in
a marginal position in the risk zone. Sharply
deteriorated the physical and mental health of
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students. Many schools in the cities and rural areas of
the republic has been neglected and unsanitary, the
building were completely renovated, ill-prepared for
work in winter conditions, in buildings dirty and
uncomfortable, lack of teaching - teaching aids and
school equipment are not landscaped and planted the
school grounds. In libraries, schools there was very
little literature or Russian classics. Most school
libraries are located in the adapted premises. It is
important to note the problem of catering in schools
of the republic. From operating in the 1966-1967
academic year, 6774 schools during 2619 (38%) are
not organized. Particularly badly organized was
public power in institutions in rural areas.

CONCLUSION

Summing up public education in Uzbekistan
should be noted that, despite the variety of work
related to this topic, it was considered largely a one-
sided and considered by historians of the Soviet
period. Mainly researchers to focus on the positive
aspects and carried out educational reform, and the
shortcomings and deficiencies of education remained
on the sidelines. Analyzing all the above, we can
conclude that the study of public education in the 50-
60's. XX century allows us to give an objective
assessment of the development of education and
science in the study period, and can be considered as
an instrument of the Soviet school of ideological
machines of the former Union. It is also carried out
in the area of education policy was aimed at the
Soviet power into the local population and the
limitation of the national culture and spirituality.
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Introduction

Acquaintance with another culture as a
"conversation of civilizations™ is now needed not
only because of curiosity or the desire to get
education in the field of world culture, it is required
to identify and develop the right ways of dealing with
the bearers of individual cultures. The need for this
creates, to some extent, the "blurring" of borders
between countries, the formation of a new cultural
picture of the world associated with the activation of
transnational factors, the dynamism and diversity of
forms of information and intellectual activity, the
active development and dissemination of new
technologies around the world, the mobility of the
formation of ways of linking international economic
activity And business, the constant growth or fall of
cross-border flows of goods and finance,
multinational companies and large corporations.

Materials and Methods

In the conditions of dynamic development of
the world community, the role of the negotiation
process in all spheres of international activity grows.
The leading importance for the successful conduct of
negotiations, as the practice of the world's leading
companies shows, have interpersonal relations
between subjects of the negotiation process, often
representing different cultures. These relations in this
case represent intercultural communication, which

for successful implementation requires the study of
the cultural identity of stakeholders. In the
international political, foreign economic,
intercultural, tourist spheres, the knowledge of the
psycho-emotional portrait of the subject of
communication, his behavioral characteristics,
ethical norms of behavior, the hierarchy of values,
the culture of his country, the peculiarities of the
world outlook, and the civilizational differences in
the way of life in different cultures come to the fore.
At the present time, indeed, the situation is that
the East and West are the world's largest regions that
have a fundamental difference in their cultures, and
are fundamentally different in relation to the world
development vector. Since the features in the
worldview, mentality, religions, political system
have become some obstacle in the dialogue of the
eastern and western peoples, the problem of the need
for their mutual understanding has emerged. In
addition, the map of regional demarcation changed in
the 21st century, and on it the political union of the
eastern countries took shape in a huge region of
world significance, a region that takes on the role of
one of the main political "players". And
misunderstanding of East and West has become one
of the obvious problems of the contemporary culture
of the world community, and its solution becomes
necessary. It should be noted that the problem is
currently really acute and the reason is that the
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cultures themselves are very different. While the
Oriental man has at the heart of his worldview a
continuous  spiritual experience, formed over
millennia and formed within the framework of
religious traditions, the peculiarity of European
culture is its anthropocentrism and a real life-
affirming, secularized character, despite the fact that
in the middle of the century it was Christianity It has
left its mark on the world of man of Western Europe.
While in the East the company focused on the
traditional way of life, family values. Ancestral
culture, in which religion remains the dominant form
of social consciousness; the countries of the West are
characterized by the creative direction of individuals'
activities on the basis of technical progress and the
high level of well-being of each member of society.
The priority area of their domestic policy is the social
sphere, the implementation of human rights, in the
economy - the high-tech industry of the "future
economy".

Dialogue assumes mutual respect and
interaction on priority basis, but today the situation in
the world is such that Western mass culture "goes" to
the East as an expansion of its values, while at the
same time, people in the East want to live in Western
countries, that creates problems-ism multiculturalism
and tolerance.

Deepening into the analysis of the specific
specifics of the functioning of the political systems
of the countries of the East as a major world region,
we got an idea of the individual characteristic
features of politics, the general patterns manifested in
the evolution of the political culture of the East. At
the same time, the culture and originality of the
functioning of the political systems of specific
eastern countries make it possible to see the trends in
the further development of political culture and state
structures of the East. Their connection with the
world political system as a whole is concretized, each
eastern country in it finds its place.

Today, the problem of the convergence of
civilizations generates a large number of approaches,
concepts and theories. Some of them are recognized
as hypotheses, some are untenable, and some are
complementary (ie, differing or even opposing
theories, concepts, models and points of view
reflecting different views on reality, and which
jointly create a more complete representation than
each one separately) . Eastern and Western
civilizations should not "collide", but in dialectical
interaction should complement and enrich each other

[71.

The emergence of a global world encompassing
both man-made and sociocultural forms of human
life, actualizes the problem of rapprochement and
"mutual recognition" of such planetary poles as the
West and the East. As social dynamics intensify, the
emphasis shifts from state to process, and the
"increasing” in this regard, globalization leads to the

formation of contours of a single civilization, which,
however, does not in the least abolish either cultural
diversity or specific features of the civilizational
development of the West and the East. The decisive
role in the processes of interaction assumes the
correspondence of the states, qualities and fields of
activity of these and other civilizations, as well as the
generation of new forms of cultural activity and
spiritual orientations [1].

The problem of interaction  between
civilizations attracts the attention of specialists from
various fields of knowledge. An objective basis for
increasing interest in this problem is the processes of
integration and, at the same time, the increasing
fragmentation of the world [2]. Since the solution of
the problems of social integration is a priority, this
requires reconciling these opposite trends. However,
in studies of intercivilizational interaction, a discrete
approach still prevails, in which the civilizations of
the West and the East are viewed as independent
isolated spheres of social life, as social systems that
are different in their structure and culture. Aspects of
their complementarity are underestimated, therefore
the comparative analysis turns out to be superficial
and incomplete. To identify the “sphere” that binds
them, in which they are able to reveal the features of
similarity and difference, the dichotomic approach
that closes the correlation of civilizations to the
framework of some integrity, a common space in
which the prospects for the unity of mankind are set,
is promising. The identification of such an
intercivilizational sphere makes it possible to
supplement the installation with a communication
aspect and complementary to isolation, which is
especially important in the context of the unfolding
globalization.

The dichotomy "West-East" and the problems
connected with it are the subject of research of many
sciences. In modern science, there are practically no
branches of humanitarian knowledge, in which, one
way or another, the problem of interaction between
civilizations would not be considered. Separate
provisions that were developed in economic and
political theory, sociology, culturology, comparative
philosophy and philosophy of history, fixed a
discrete approach in understanding the dichotomous
aspect in the study of global civilization [3].

The comparative analysis in philosophy also
had an episodic character, until, beginning with the
eighteenth century, the dichotomy "West-East",
which arose as a result of the "collision" and direct
confrontation between the metropolitan countries and
the colonically dependent countries of the East, did
not receive a theoretical formulation. By the end of
the 20th century, comparativistics had finally taken
shape as an independent trend in philosophical
thought, which was gaining increasing importance in
connection with the unfolding postmodern discourse
and the growing need to prevent a conflict of
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civilizations through the establishment of a dialogue
of cultures [2].

In the development of the content side of the
dichotomy, the development of dialectical thinking in
the philosophy of modern times played a positive
role. The classical understanding of the dichotomy is
closely connected with the paradigm of rationalism,
based on the development of science and secular
culture, which forms the active activity of
consciousness, which fixes reality through the
movement of opposites. But the dichotomy is not
identical to dialectics, since it outlines a stable space
that includes the unity of existence and not the
existence of any properties of objects, or the objects
themselves. It denotes the sphere of being of an
object and the possibility of its non-being, but not in
the context of movement, change, but as something
stable and invariant.

The principle of complementarity, which
underlies the dichotomous analysis of civilization,
makes possible the application of the matrix
approach in the study of the interaction of
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Introduction

The history of development of philosophical
and legal, ethical and political thought, cultural
development of mankind testify that justice has
always been involved as an assessment of existing
legal institutions and moral precepts. The problem of
law, morality and justice has a thousand-year history,
it is still relevant today.

The loftiness of judgments about truth, truth
and justice is also characteristic of philosophy at all
stages of its history. So, Plato justified the truth and
justice with the purpose of dialectics. His main work,
The State, as he himself said, was written specifically
for the purpose of researching the meaning, the
content of what is justice, which is "more precious
than gold™" in him, in that which relates to the most
beautiful, greatest good that one should possess.

Materials and Methods

The category of justice is one of the central in
the socio-philosophical and philosophical and legal
ideas of many scholars of medieval Central Asia -
Farabi, Beruni, Ibn Sino, and others.

It is also indicative of the fact that many
contemporary Western philosophers (G. Graham, RN
Beck, J. Fainberg, etc.), authors of special works on
social philosophy, define social justice, the ideal of
justice as one of the main themes For the problems of
the philosophy of society.

From ancient times to our days, the
phenomenon of justice is developed in social theory
as a synonym for objectivity, equivalence,

impartiality, and measure. Justice is the most
important category of socio-philosophical thought,
moral, legal and political consciousness.

The theory of justice is interdisciplinary and
organically enters the founding principles of several
scientific disciplines: philosophy, theory and history
of law and the state, sociology, political science,
philosophy of morality, economic theory.

Justice as a value appears in different forms:
both as absolute moral value, and as relative,
historical and universal. Justice as a value in this case
should be distinguished from justice as an
assessment. Estimates of justice, including the theory
of justice, are even more diverse than the actual
value of justice. Some scholars compared law with
morality (G. Ellineck, I. Kant), some with the
institution of freedom (G. Hegel, V. Solovyov),
others with interest (N.Korkunov, E.Trubetskoy). All
these representations about the right are connected by
the property, which is inherent in each
representation. And this property is justice. After all,
justice is a moral category; The connection between
freedom and justice is obvious, that is, the measure
of freedom is justice; And the notions of social
justice are most closely related to property interests.

The idea of correlating justice and law, law and
law is rooted in ancient philosophy. Recognizing the
similar origin of the concepts of "justice" and "right",
researchers in different ways decide the question of
their relationship. Some subordinate justice to the
law and see it as a purely legal category, others
defend the view that justice creates the right and only
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what is fair can be called law. Thus, the problem of
the correlation between the categories "right" and
"justice” remains today one of the most complicated
and most urgent.

In all ancient written sources, the concept of
"justice™ is used as a criterion due in the relationships
between people within the clan and tribe or in
relations between tribes in the spirit of primitive
leveling.

In the philosophy of the Ancient East and
ancient Greece, justice was viewed as an internal
principle of the existence of nature, as a physical,
cosmic order, reflected in a social order. In terms of
"fair" and "unfair", any social phenomenon that
relates to people's behavior, law, court, judicial
decision, legislative acts, the activities of state
bodies, lawyers, politicians, etc. was evaluated.

Considering the structure of justice, it can be
noted that it consists of legal, political, social,
religious, spiritual and moral justice.

If in the past the religious component
dominated in history, today legal justice takes the
leading place among its other types, since without it
it is impossible not only to establish justice in
society, but also to realize the freedom of man. In
place of the theological understanding of justice
came his understanding, as correct or due, dictated
by the free will of man. Thus, the problem of justice
must be viewed from the point of view of human
nature, and in order to connect human nature with
law, it is necessary to study a person, assessing his
inalienable rights, the main of which are the rights to
personal security and freedom.

Two most common types of justice are known:
rewarding and distributing justice. Rewarding justice
means an equal retribution for equal deeds. Classical
expression she received in the talion: "An eye for an
eye, a tooth for a tooth". There is an assessment of
the justice of justice as morally imperfect - "the equal
among the unequal is already unfair".

The distribution includes distribution items or
what is distributed, distribution entities, or between
whom the distribution occurs and distribution
objects.

Equity also requires an equal distribution of
objects of the same value between objects of equal
value. This, in fact, is reflected in the content of
justice. However, when the justice that is rendered is
absolutized and affirmed as the dominant form
among the unequal subjects in terms of value, then
we are dealing not with justice, as with positive
moral value, but with its imperfect similarity.

Distributing justice obliges in the distribution to
take into account the differences of objects and
subjects, and everyone should pay due tribute, i.e. It
is based on the principle of equal retribution. The
classic expression of distributing justice is the
"golden rule" of morality: "Do unto others as you
would have them do unto you".

The distributing justice is not the opposite of
the rewarder and is not more perfect. Actually, the
distributing justice, like the recipient, is based on the
principle of equal retribution, but it is applied in a
more complex reality, where there are differences,
i.e. Distributing justice is the same rewarding justice,
but applied to objects of different value and
distribution. Thus, there is only one justice, which in
reality is realized through various forms, and in the
consciousness of the subjects is assessed through
various norms, feelings, theories. Equity is realized
through equality and inequality and represents a
moral solution to this problem.

Of particular importance in determining justice
is its relationship, unity with such phenomena of
consciousness and social being as equality, law, good
(virtue) and freedom. Many philosophers especially
emphasized the idea of equality, finding in it the
most important component of the notion of justice.
Thus, Hegel noted that the desire to "do justly for the
sake of justice™ "requires to consider others equal to
themselves” [2, p. 71], otherwise justice can not be
carried out. This, he believed, should be reflected in
the constitution, which, being "existing justice",
includes equality and freedom as its last goal and
result. The same idea, but more specifically conducts
K. Popper in his work "The Open Society and Its
Enemies". Answering the question: what is justice? -
he links all its definitions with equality: equal
distribution of duties, equality of all before the law,
impartiality of laws and courts, equal distribution of
benefits between citizens [8, p. 126].

The reasoning about the connection between
equality and inequality and justice is due, apparently,
to the peculiarities of the historical epoch. They can
not be identified with fully justified judgments about
the necessity and inevitability of the natural and
individual inequality of people, that is, that in itself is
not in any direct connection with social justice. G.
Hegel noted that high development and culture
necessarily generate the greatest concrete inequality
of individuals, that is, the inequality of their abilities,
personal abilities, mental and other achievements.
This inequality stems primarily from natural
differences, and it can not be considered an injustice
of nature. About the same, apparently, had in mind
and F. Nietzsche, when he declared: "People are not
equal: this is what justice says" [5, p. 111].

The concept of justice is associated with
historically changing perceptions of the inalienable
human rights. Justice implies the requirement of a
correspondence between the role of a person or a
social group in the life of society and their social
position, between their rights and duties, deed and
retribution, labor and reward, crime and punishment,
people’'s merits and their social recognition. Justice
has a historical character and depends on people's
living conditions and their perceptions of the world
around them. The very existence of justice depends
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on the basic structure of society and the place of man
in this society. Even approaches to understanding the
justice of individual actions depend not only on the
historical situation, but also on the goals that are set.
It is in this context that it is necessary to evaluate the
real actions of people. It is quite possible that the
infringement of the rights of certain groups of people
can be recognized as fair if an obvious good is
attained, which can not be achieved in other ways.

The most complete concept of justice in modern
times was developed by J. Rawls in his work
"Theory of Justice", where justice is understood by
him as honesty. The very same justice is based on
two principles: the initial state of equality of people
and the inadmissibility of receiving benefits at the
expense of others. These principles should be
understood in such a way that everyone should have
equal rights compatible with the rights of others, and
all undeserved inequalities (including natural ones)
should be compensated or there should be a
possibility of their correction.

In turn, justice, influencing the right, itself
needs to rely on legal norms. Law becomes the main
normative tool for the realization of social justice.
Without coercion, justice is powerless, and the right
without justice is inhuman.

It must be recognized that justice is an
evaluation category. What seems fair to some often
turns into an injustice for others. Moreover, each side
is sincerely convinced of the truth and justice of its
position, its self-evidence. When raising the question
of justice, it would be wrong to rely on feelings when
assessing what is happening. The most correct
approach is to generally assess the phenomena
without being involved in them. The outside observer
is most objective in this matter, since he is deprived
of his own interests. Best of all, if he does not even
realize in what position he is now and what may be
in the future. Then his assessment is free from
feelings, selfish or subjective considerations.

Given the relative and subjective nature of
justice for a person, it can be seen that justice has
inherent elements of injustice, the share of which
depends on the level of development of society
(legal, moral, economic, political and other

References:

1. Aristotel' (982) «Metafizika», 12,982 v 3.

Gegel' G (1990) Filosofiya prava. Moscow.

3. Kamyu A (1990) Buntuyushchiy chelovek.
Moscow.

4. Nersesyanc BC (2002) Filosofiya prava.
Moscow.

n

relations). The value nature of justice, its subjectivity
does not exclude, but presuppose its existence not
only in the consciousness of individual individuals,
but also at the level of the individual and the
universal, apart from its subjectively concrete
manifestations. The principles of universal justice,
which would be universal and would suit absolutely
everyone, are difficult to formulate, and therefore the
notion of justice is always connected with a certain
historical and cultural context.

Conclusion

Contradictions between law and justice can be
expressed not only in the unfair application of legal
norms, but also in the publication by the state of
initially unfair norms of law. Therefore, a fair
approach should be ensured, first of all, in the
process of issuing normative legal acts by the state.
Thus, the right, on the one hand, should be based on
the moral principles of truth and justice, and on the
other - be a form of erecting justice in the law of
society. Due to the complication of social relations, it
became impossible to regulate them only by natural
laws and morality. Such regulators as morality and
religion began to be more accounted for when
adopting legal norms, and not in the course of their
application.

In explaining social interaction, the empirical
fact of natural and social differences of people is
usually used. But in some cases, social development
connects with overcoming these differences, then we
can talk about social progress, and in other cases,
differences and inequalities based on them are
viewed as an enduring law of social relations and the
driving force of the same social progress. Analysis of
these differences here is reduced to the idea of some
original essence of a person unfolding in the process
of individual and social history. Then the whole
being of man is enclosed in the man himself, the
explanation of his social life must be sought in the
explanation of himself, in the accepted system of
moral values and, consequently, the relation of
equality or inequality, is also the product of human
nature.

5. Nicshe F (1990) Tak govoril Zaratustra.

Moscow.

6. Platon (1968) Apologiya Sokrata // Soch.: V 3
t. Moscow, T.1.

7. Platon (1968) Kriton // Soch.: V 3 t. Moscow.
T.1.

ISPC Technology and progress,
Philadelphia, USA

241 § THOMSON REUTERS

Indexed in Thomson Reuters




[ ISRA (India) = 1.344
{ 1SI (Dubai, UAE) = 0.829
| GIF (Australia) =0.564
{JIF =1.500

Impact Factor:

| SIS (USA) =0.912
i PUHII (Russia) = 0.234
i ESJI (KZ) =3.860

{ SJIF (Morocco) = 2.031

| ICV (Poland)  =6.630
i PIF (India) =1.940
| 1BI (India) =4.260

Popper K (1992) Otkrytoe obshchestvo i ego
vragi. Moscow. T. 1.

Solov'ev BC (1990) Opredelenie prava v ego
svyazi s nravstvennost'yu//Vlast' i pravo: iz
istorii russkoy pravovoy mysli. Moscow.

10. Trubeckoy EN (1913) Lekcii po enciklopedii

prava. Moscow.

ISPC Technology and progress,

Philadelphia, USA 242

THOMSON REUTERS

Indexed in Thomson Reuters



| ISRA (India) = 1.344 | SIS (USA) =0912 | ICV (Poland)  =6.630

.| ISI (Dubai, UAE) = 0.829 | PHHII (Russia) = 0.234 | PIF (India) =1.940

Impact Factor: | GIF (Australia) =0.564 | ESJI (KZ) ~ =3.860 | IBI (India) = 4.260
i JIF =1.500 i SJIF (Morocco) =2.031 i

SOI: 1.1/TAS DOI: 10.15863/TAS

International Scientific Journal
Theoretical & Applied Science

Gulnoz Mirahrarovna Ruzmatova
Professor, Doctor of Philosophy
National University of Uzbekistan
Tashkent, Uzbekistan

p-1SSN: 2308-4944 (print)  e-1SSN: 2409-0085 (online)

Year: 2017 Issue: 05  Volume: 49

Published: 30.05.2017 http://T-Science.org

SECTION 30. Philosophy

FRIEDRICH NIETZSCHE’S ATTITUDE TO BUDDHISM

Abstract: The fact that Nietzsche saw superiority in Buddhism. It is namely in here one can gain ideal of being
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Introduction

Friedrich Nietzsche (1844-1900) had not much
interest in the East. He talks about Buddhism in his
work entitled as “The Antichrist”. This had happened
because of an issue relating to Christianity. The
philosopher studies the two religions in comparison
and gives superiority to Buddhism. There are reasons
for that. According to Nietzsche, one of the highest
values in his observations was health, but Buddhism
was not in his unhealthy aspirations. Nietzshe’s goal
was “revolt against all painful processes”, this
includes “humanness” from Richard Wagner to
Arthur Schopenhauer (By “Humanness” Nietzsche
means promoting sympathy in Christianity). [1.526].
This is why Nietzsche approaches Buddhism in a
mild way. This was repeated in relation to Wagner
and Schopenhauer, as well as to Christianity, because
they were Nietzsche’s teachers and because
Nietzsche was also brought up in the spirit of
Christianity”.

Materials and Methods

Nietzsche’s  understanding of Buddhism
developed based on secondary sources, through
Schopenhauer and Paul Deussen. The philosopher
regarded them as the first experts of Indian
philosophy in  Europe. Commentators also
recognized Hermann Oldenberg’s book entitled
“Buddha, his life, his doctrine, his order” as a source.

Doi: &Gos¥f https://dx.doi.org/10.15863/TAS.2017.05.49.39

However, biographers hint that he was familiar with
the English translation of “Sutta Nipata” as the
primary source. For Nietzsche, who was “not
affected” by Buddhism, “life” which he protected
with passion was not so dangerous. The philosopher
was more concerned about the fate of European
people’s fate. He was busy with fighting against the
forms of nihilism which is peculiar to these people.
This is why he is worried about Buddhism as it could
“possibly” be an illness for a European. Thus,
according to him, democratic movement’s similarity
with Christianity is seen not in sufferings, but in
anger. This threatens Europe in the form of “new
Buddhism”. In every nihilistic instinct, he blames
Wagner and this is equal to Buddhism instinct in
Nietzsche’s way.

Thus, how Buddhism is seen in Nietzsche’s
interpretation? Initially he Christianity and Buddhism
for being from nihilist religions, because he sees their
serious differences. “By blaming Christianity, I
cannot be unfair towards Buddhism,” says Nietzsche.
He thinks that Buddhism “is a hundred times as
realistic as Christianity”, “a hundred times cool, just
and fair’ and it is “the only genuinely positive
religion to be encountered in history” [2.640]. Why
does Buddhism attract Nietzsche’s attention more
than Christianity?

First, because the thinker rejected the concept
of “God” and declared it in his works, that is to say,
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“God is dead!”, this is why he liked it very much.
Second, “struggle against sin” is replaced by
“struggle against suffering”. According to Nietzsche,
Buddhism “does not look at its sufferings and defects
differently and interpret them as sin, it openly
recognizes what is in itself by saying: ‘“I’'m
suffering” [2.645]. He places Buddhism, which
rejected self-deceiving moral concepts, “to the other
side of good and evil” and it was the highest praise
expressed by Nietzsche. Third, denying the idea of
rejecting the worldly life, “as the requirement of
being healthy, promoting good deed and good wish”.
Nietzsche thought that Buddhism is more pleasant
than Christianity. Fourth, the existence of
opportunity to reject forcefulness and leave the
society of monks; the fact that Buddhism is against
taking revenge, “it does not require fighting against
those who think differently”. Finally, the turning of
egoism into obligation: “One thing is necessary: it is
the way of getting rid of suffering” — this state
manages and limits the entire enlightenment and
spirituality” [2.646]. This thesis has definitely
attracted the philosopher, because he thought that it
reflects egoism and the spirit of a selected clergy.
From this sort of classification of Buddhism, it
is seen that it interested Nietzsche not for nothing,
because it is seen from the last thesis that Nietzsche
did not differentiate the Hinayana (Small vehicle)
and Mahayana (Great vehicle) trends of Buddhism.
The supporters of Hinayana aspired for ideals of
achieving Nirvana individually, it is the ideal of
Arhatship, it is being related to elite and monk
Buddhism, and it was called as “selfish”. The
supporters of Mahayana, based on the Bodhisattva
ideal, invited the broad public to the Buddhism
ideology, they did not have to follow the ranks of
monks. They thought that the promotion of
boundless good deed would lead to enlightenment, in
the practice of monks this was interpretation of yoga.
“This opened broad way to religious ideals of
Buddhism and besides the layer of the population,
who had the opportunity to get traditional education,
it was possible for those who were in the lowest layer
of the Brahman system of division” [3.352].
Nietzsche differentiated “slave morality” and
“master morality”. In line with his classification, in
Christian morality, poverty in Buddhism is a
temporary phenomenon: “the aforementioned, the
educated people made the hotbed of this movement”;
the democratic rules of the supporters of Mahayana
did not interest Nietzsche, he puts them aside. In
Christianity, according to Nietzsche, only the lowest
layer of the population aspires for being liberators,
for this reason “Christianity needed the concepts of
invasion, because it was important rule over
ignorance”. Buddhism, according to Nietzsche, is the
religion of “civilization”, it is a religion for the end
and fatigue, “it is a religion of good deeds and those
who have achieved the highest peak of spirituality”

[2.647-648]. In this sense, according to estimation of
Nietzsche, Buddhism is superior than Christianity.

Nietzsche mentions two physiological facts
upon which Buddhism grounds itself and upon which
it bestows its chief attention are: first, an excessive
sensitiveness to sensation, which manifests itself as a
refined susceptibility to pain, and secondly , an
extraordinary spirituality, a too protracted concern
with concepts and logical procedures, under the
influence of which the instinct of personality has
yielded to a notion of the "impersonal." These
physiological states produced a depression. The state
of being in depression derives from the thesis that
“everything consists of suffering” [2.645]. Nietzsche
talks about what he fought against and what he had
tried to come over in himself in a surprising way.
“An excessive sensitiveness to sensation” which has
emerged as a result of an illness led to loneliness,
these are favorable climate and others. Being under
the influence of Schopenhauer’s philosophy of
pessimism “for a long time” could lead to the loss of
the instinct of personality.

According to Nietzsche, Buddhism has
produced solution to these issues. In reality, the
solution to problems in Buddhism is rejecting the
concept of personality and “I”, it is not about the
instinct of personality. It is not about returning back
to life for those who have lost the hope. It is difficult
to agree with this thesis of Nietzsche. The concept of
being liberator in Buddhism is different. If Nietzsche
calls for being cheerful, Buddhism calls for calmness
of the “spirit”. The smile of Buddha does not mean
accepting life in a cheerful manner. This is why,
“returning back to the world” is done through the
repentance of Buddha in a specific way, this means
returning back to self, getting rid of the burden of
doubt, it might seem like a paradox — this will take
place by rejecting self.

Nietzsche is not consistent in this issue. In a
different case, he says: “...The clearness of spirit,
calmness, denunciation of wishes are the highest
goals — in Buddhism people aspire for and achieve
them” [2.646]. This mainly means the superiority of
Buddhism over Christianity. According to Nietzsche,
this is not only aspiration towards perfection, but it is
mastering this feature as well. “Buddhism does not
promise, it delivers, while Christianity gives hope,
but it does not deliver” [2.666], this is Nietzsche’s
conclusion.

The issue of superiority of one religion over
another religion is quite disputable, it is very hard to
solve it, it is almost impossible to solve it. If
Nietzsche, as a Western person and brought up in
Christian atmosphere resolves the issue in favor of
the religion of the East, this will only happen because
of temptation of polemics. This way, Nietzsche
reveals Christianity, the latest Christianity. This
Christianity is far from truth. He wants to restore the
essence of initial Christianity.
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Nietzsche shows contradiction between Jesus,
“who advocates in mountains, spaces and rivers”,
and “the astonishment in the emergence of Buddha”
[2.657]. This example was demonstrated by the
Christian group and the purpose was either
promotion or struggle. Nietzsche thinks that there is
common-to-all-mankind content hidden in the person
of Jesus: “Indians say it is Sankhe, Chinese people
call it as Lao Tzu, but there is no difference” [2.658].

By comparing Jesus with Buddha, Nietzsche
continues to say: “Now it has become clear, what has
the death on the cross shown: a new specific
Buddhist calmness, truthfulness are not hallucination,
it is for happiness on the Earth” [2.666]. This means
authentic Christianity is being Christian for oneself.
There was one Christian and he died on the cross.
This is an example of Buddhism in its European
form, it is the continuation of Nietzsche’s thoughts.
Thus, Buddhism is used by Nietzsche as means of
polemics and addressing it is a must to increase
criticizing Christianity. This approach is clearly seen
in the latest works of Nietzsche: similar comparisons
are given in “Twilight of the idols” and “The
Antichrist”: “Christian morality is put against Indian-
Brahman morality”. Nietzsche was familiar with L.
Jaqualo’s book entitled “Creators of religious laws:
Manu — Moses - Muhammad”. As a result of these
comparisons, superiority is given to the East: “One
draws a breath of relief when coming out of the
Christian hospital and dungeon atmosphere into this
healthier, higher and wider world. How paltry the
‘New Testament’ is compared with Manu, how ill it
smells!” [4.586].

Like in Buddhism, there are two types of
attitude towards “The Code of Manu”. On the one
hand, protecting oneself from Indian morality,
fighting against measures and chandalas directed
towards “average person”, according to him, is alien
to “our feelings”, but what feelings are they?
Spirituality? Justice? — “My demand upon the
philosopher is known, that he take his stand beyond
good and evil and leave the illusion of moral
judgment beneath himself” [4.585]. On the other
hand, in them Nietzsche sees “Odian humanness”.
Christianity emerges as opposite to Odia religion, as
the victory of Chandala values, that is “ignored, not
implemented and discussed”, in the end, again a
negative state.

Nietzsche could have seen this “Odian
humanness” within the boundaries of his aristocratic
teaching. According to him, “one should feel himself
not as a function, but as a content and highest form
of an existing structure”, in this case the exploitation
of the lower layer will be imperfect, there will be no
sign of the structure of ordinary society, “it will be in
communication with the essence of all living being”
and “this will turn into the result of the wish of
superiority” [5.380-381]. However, Nietzsche does
not do this, finally he draws a parallel between the

two moralities — Christian and Indian. Those means
used to make human being moral, now have become
immoral. This objection, of course, would hardly fit
in the rules suggested by Nietzsche in the field of
morality. Precisely, “in order to create moral, one
needs will which is contrary to defiance” [4.588]. In
“The Antichrist” assessments given to “The Code of
Manu” are mixed. It is different in the “Twilight of
the idols™. It demonstrates the highest morale, with
the help of this the higher class, philosophers and
military keep control over the masses. It rejects the
immorality of deception. However, the stress here
falls on the goal of deception, “Christianity lacks
sacred goal, whereas high values prevail in Indian
morality” [2.683]. The order of castes and hirearchy,
according to Nietzsche, form the highest law of life.

Thus, three types of classification order
emerges in Nietzsche’s teaching: Christianity — lower
level, Indian morality or Buddhism — middle ring,
Nietzsche’s aristocracy, love to life — higher level.

Let us go back to Nietzsche’s Buddhism. Thus,
Buddhism is the middle level of the hierarchy. It is
higher than Christianity because it is directed
towards the masses, but to some extent it is close to
Christianity, because it is presented in the form of
imperfect nihilism and pessimism. Regarding
religion, Nietzsche sees only one approval: it is the
opportunity of giving ordinary people, the majority,
the feeling of satisfaction with their state. “Maybe
there is no anything worth respecting in Christianity
and Buddhism, but they have the art of teaching
uneducated person illusive highest order. It is very
difficult for him, but this difficulty is a need!”
[5.288]. This shows the practical character of
religion, in the hands of philosophers it plays the role
of education. If it starts acting independently,
according to Nietzsche, it would lead to tragedy:
“independent religions are the main reason for the
fact that “human being” is still in the lowest limit;
they have preserved things which face tragedy in
themselves” (Cooks make competition in religion:
«Through bad cooks — through the entire lack of
reason in the kitchen — the development mankind has
been longest retarded and most interfered with...” —
p. 355.) [5.289].

In this sense, the tragic poet’s art is equal to the
victory of life and will. Despite sufferings,
Zarathustra, with its promotion of an “overman” is
superior to Christianity and Buddhism.

The shortcoming of Buddhism is seen in
depression and rejection of life. The first impression
is clearly seen here. Here, Nietzsche was under the
influence of Schopenhauer, through the views of
Schopenhauer he criticizes Buddhism.
Schopenhauer, by “retreating” from philosophy (that
it, by retreating and relying on it at the same time),
tries to think about Nietzsche’s state of depression
“as deeply as possible”. He looks at him “in Asian
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and outside Asian way”, “by staying beyond good
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and evil, beyond the reign of morality and
confusions, like Buddha and Schopenhauer”. It
appears in the form of thought in front of depression
and view, “every opportunity through existing
images of thought ignores the world”. However,
morality is the position of those who ignore, it
creates another contrary ideal: “the ideal person is
the one who is fully excited about life, who can
declare about himself to the world, he learned not
only to feel satisfied and pleased, but he is ready to
go through them again for centuries...” [5.284]. In
front of our eyes, he enters into dispute with “the last
follower of Dionysus”, “teacher of eternal return”
“foretellers of death”.

Nietzsche separates one topic from Buddha and
says: “Here, vigil hearts: before they are born, they
aspire for death, they miss the ignorance of being
tired and taught. If they come across with a sick
person, an old person or dead body, they would say
straight away: “the life has passed!” However, they
themselves are ignored, their eyes see the entire
existence” [6.32].

Thus, for Nietzsche, the teaching about eternal
return would lead to being excited about life and
experience of life. This state is superior to relations
existing in the world (“I myself belong to the reasons
of eternal return”). This is against Buddhism, this is
not the path of being non-existent, but it is ignoring
life. This is a sort of defiance against Dionysusian
“Yes” and Buddhist “No”, Dionysus is against
Buddha [6.32]. If we express this using the words of
Nietzsche, “Dionysus is against the one who was
crossed”. However, is that so? What is the meaning
of Buddhist No and Buddhist ignoring? Did
Nietzsche understand it? Did he understand “Yes”, to
what extent?

The last question has almost been answered.
When Nietzsche criticizes Buddhism, he constantly
compares it with his philosophical rival -
Schopenhauer’s “helpless depression”, as if he puts it
against “depression of force”. This is the peculiarity
of Nietzsche. However, in another article Andrey
Beliy says: “In a number of cases he speaks against
Darwin, at the same time, he uses him. However, he
treats him like a stick on the road, which he came
across by accident, he wants to destroy scholastics
which has emerged from under his feet... For him,
everything becomes means of destruction when need
emerges for that. Here he builds an ambush against
Catholics with the help of Bouclair, Milley and
Darwin, in another case he throws iezuit under the
feet of honored scholars” [7.68]. Continuing this
thought, we can say that Nietzsche used Buddhism as
a weapon in the struggle against Christianity. If the
logic of struggle against Schopenhauer was against
it, he would have turned it down without hesitation
as well.

However, for Nietzsche Buddhism is not a stick
found by accident. By observing “surprising internal

unity of Indian, Greek and German philosophical
thinking”, he concludes that this similarity is because
of the closeness of the language. The philosophy of
grammar is that when there is a need “it can create
the ground for their single and orderly progress and
the consistency of philosophical structures™ [24.256].

Besides this, Nietzsche declared: “All
Europeans, who lived, who are living — Platon,
Walter, Goethe — | have a wide range heart. It
depends on condition. This condition does not
depend on me, it proceeds “from the essence of
things”, - 1 could of course be Europe’s Buddha, it
could have been Indian Buddhism’s antipode™ [8.35].
This type of comparison in most of the cases takes
place in a symptomatic way, it does not pay any
attention to contradictions. Another call: “Do not
confuse me with others!” We can say in the spirit of
Nietzsche that there are grounds for Nietzsche to be
the Buddha of Europe, since he did not want to be
similar with the historically existing Buddha.

Not only in Nietzsche, in Buddhism too
human’s existential difficulties is important as the
point of movement, because he became miserable as
a result of his thoughts and passions. The main goal
could be seen in both of them — it is helping human
being to become free from condition, since one
should gain freedom independently: both Buddha
and Nietzsche could point it out. Here, suffering is
reviewed as a peculiarity of the process, it looks like
a closed circle, like a trap which reinforces itself
further. Suffering appeared as a result of losing
ontological direction. One could gain freedom by
moving to stability from dependence. This could be
seen in human’s fundamental identity and reality.
This identity is of course not the same. Getting rid of
all the lies of the chains of “I” is the end of Buddhist
ideal, “it constantly transcendences itself, in a
hyperbolic way opens its own internal opportunities
and comes out of itself” [9.143]. This fits the
example of Nietzsche’s overman.

Nietzsche could not assess the sensitive sides of
Buddhist ignoring enough. The peculiarity of any
metaphysic state is ignored in Buddhism, the
opportunity is created for human for becoming united
with the reality. In the end, this sort of ignoring
cannot be something negative. It creates the
opportunity to chose the middle path by freeing from
the limits of good and evil, optimism and pessimism.
By essence, like in Buddha, Nietzsche avoids any
sort of metaphysic speculation, they are of course
interpreted in a distorted way. Nietzsche’s aphoristic
style, the fact it is fragmentary, it helps the reader to
reach the path of freedom. This looks like the style of
Buddhist sutras. He chooses the style of pushing
people to find the truth in a logical way, not by
expressing it after having learnt it by heart. Both
Buddha  and Nietzsche influenced  their
contemporaries and generations strongly. If for the
people of East Buddha’s nirvana has positive
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content, nirvana does not mean death, but it is an
example of ideal model. Buddha has saved the
nature. As regards Nietzsche’s “philosophy of life”,
it leads European people to the impression of
hesitation. Here, we shall discuss Nietzsche’s attitude
towards Buddha ideal: for him nirvana means
abandoning life, denying it in nihilistic way is equal
to committing suicide. If we ignore the position of
healthy way of thinking and show Nietzsche’s
practice of getting mad, this freedom would not lead
to becoming mad, but it would push towards being
mad [10.28]. In this case Nietzsche’s words about
him becoming Europe’s Buddha prove themselves.
Nietzsche’s philosophy had practical significance for
himself.

Nietzsche looks for spiritual and divine state of
freedom, this is related to the necessity of denying
the technique of social adaptation. Culture, to say it
more precisely, traditional Christian culture, is seen
by the philosopher as a destructive mechanism.
According to Nietzsche, the content of life is not felt
in thought, thought has atomic structure, it cannot be
the ground for the integrity of “I”. The joining of the
atoms of thought in conscience is constant report
before the motives of behavior. It is ensuring the
integrity of “I”’s hegerogenious movements, by
nature it has a spontaneous peculiarity. This sector of
conscience is aggressive and it always expands,
threatens life. This is why we should call will for
action. This will lead to becoming healthy from
conscience. Those achievements gained on the level
of conscience, by nature, go through radical changes.
This sort of action of will is the destruction of
destruction. The initial destruction takes place due to
culture — it will destroy spontaneity of physical
forces, leads life to the integrity of cognitive acts.
Nietzsche does not suggest destroying the secondly
marked reality and initial communication, the games
of body and will, spontaneity of life.

Direction of the body is ways of metaphor.
Turning to this practice requires the technique of
keeping silence, dance, “in a mad way”. According
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to Nietzsche, metaphysic text is not constructed, but
it is emanated. It is constantly related to the state of
being ill and in a state of ecstasy. Thus, “Nietzsche’s
struggle against conscience, language, own body and
illness is carried out for the intensive level of
existence. To say this in the modern language of
culture, this means unconsciousness and being mad.
If one looks at it from the point of view of the one
who is carrying out the experience, it will be seen as
rare experience of “rendering oneself more healthy”
[11.151].

Metaphoric views, as peculiar means of psycho-
therapy treatment, show that “for Nietzsche the sick
part of the body is circumstance, “it is not being
isolated from me” — it wanders around as if it is lost.
Being existent means universal illusion of being
specific, it is the centralization of “I”’s function of
will in the world” [11.201].

According to Nietzsche, there is a need for the
experiment of a new language. It should form the
activeness of the body as the trend of psycho-somatic
flow of events. However, it should not be significant
like a single language and the content of universally
accepted word. It should be related to madness and
strained state: “aphoristic latter is the exercise of
chaos” [11.226].

Conclusion

Thus, the fact that Nietzsche saw superiority in
Buddhism is not for nothing. It is namely in here one
can gain ideal of being free from truth; since the
content of this ideal differs from Buddhism.
However, acting based on this is similar in form:
struggling with conscience and the uniqueness of
imaginary “I”. The metaphoric specific style related
to this has aphoristic and metaphoric peculiarity.
Reassessing values could be compared to certain
extent both in Buddhism and Nietzsche. This sort of
reassessment in Buddhism will lead to going out of
the boundaries of life and death. In Nietzsche, based
on this experience, one could observe the complete
victory of “life”, but it will be equal to madness.
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HOPMAJIN3AIIUA CBEXKEYBPAHHOI'O 3EPHA

Annomayusn: B pabome paccmampusaromcesi npobiemvl N0 CO30AHUID  BbICOKONPOU3B0OUMENbHbIX U
aghpexmusnvix mawun Ha 6aze 3epromemameneu 3M-60. Hccrnedyromcs onmumanvHbie napamempvl Kak
MEXHON02UHECKOU Onepayuy no OYUCHKe 3epHA OM PA3IUYHBIX NpumMecell, maxK U no pazpadomke ONMUMALbHOU
KOHCMPYKYUU NHEEMOPOMOPHO20 KIACCUPUKAMOPA, NO360AAI0OWUE COBMeWeHUe nepeepy3Ku U  NepeuUHOl
nepepabomxu ¢ NpedsapumenbHoll CyuKol 3epHONPOOYKIMOS.

Knroueswvie cnoea: nocieybopounas oopabomra 3epHa, OYUCMKY OM 8PeOHbIX npumecell, 00e33apaicugaHus u
npeosapumenbHoll CyuKu 3epHONPOOYKmO,.
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Introduction XpaHEeHUH U co31aTh 0ojee OIaronpusITHBIC YCIOBUSI
IMocneybopounast oOpaboTka 3epHa (mamee — paboThI TTOCTIE Y FOTITIX TPAaHCHIOPTHO-
[I03) Ha TOKYy COCTOMT W3 TIpEeABAPUTEIBHOI TEXHOJIOTHYECKIX MAIITIH.
OYHCTKH, MCPBUYHOH  OYHCTKH, BPEMEHHOIO B mHactosiimee BpeMsl B YCIOBHUSIX PBIHOYHOU
XpaHCHUsT BJIQXHOTO 3€pHA, CYLIKH, BTOPHYHON SKOHOMUKH TPOU3BOIMUTENN 3€pHa (KPECThSIHCKUE U

OYMCTKH, COpPTUPOBKH. CBexxeyOpaHHas 3epHOBast
Macca, MoCTyMaromas Ha 3epHOTOKA,
XapaKTepu3yeTcsl BBICOKOHW BIIAXXHOCTBIO. CpemHsis
BIIQXKHOCTh 36PHOBOIT Macchl cocTaBisieT 23-25%, a B
OTAETbHBIC BIAXHBIE Tofbl M Oousbine. BmakHOCTH
COPHBIX IIpEMEcEll B 36PHOBOM BOPOXE COCTaBIISET
40-45%, a wHOTHAa W 3HaYUTENbHO Oombime. [Ipu
XpaHEHHMH  TakOro  3€pHa B  HEM  HJET
HepepacIpeeeHIe BIaXXHOCTH MEXIy IPUMECHIO U
3€pHOM, YTO HPHUBOAUT K YBEIMYCHHUIO BIIAXKHOCTH
3epHa. DTO JONOJIHUTENBHBIC 3aTpaThl Ha CYIIKY
3epHa. BrmarooOMeH Mexay COpHSIKaMH M 3€pPHOM
3aBeplLIaeTCss B OCHOBHOM B IIEpBbIE CYTKH
XpaHeHHs, [O0ITOMY Mpe/ABapuTelbHAs OYHCTKA
3epHa JOJDKHA MPOBOJUTHCA HEMEMJICHHO, Kak
TOJBKO 3€PHO MOCTYMHJIO Ha TOK. UYTOOBI ycCmeIIHO
CIPABIATHCS € 3TOH paboTON, MPOU3BOIUTEIEHOCTD
MAIlIiH epBIYHON OYMCTKH JOJDKHA OBITH B 1,5 pasa
GoutbIIIe MPOM3BOANTENHLHOCTH KOMOAHOBOTO HapKa.

Henpto  pabGoTel  ABISETCS  OpPraHU3ALNSA
MEJIKOCEPUIHHOTO TIPOM3BOJICTBA «3epHOMETATENS-
KJaccuguKaropa» u peanu3anus ero
KazaxcranckoM pbIHKE, a B NEpPCIEKTUBE W Ha
PBIHKaX OJM3JIeKAIUX CTPAH.

Uness paboTel 3akiioyaercss B Halajake
MEJIKOCEpUITHOTO  YHHMBEPCAJBHOTO  YCTPOMCTBA
«3epHOMeTaTeNb-KIaCCU(UKATOP»  MO3BOJISIOIIETO
OTHOBPEMEHHO  BBICOKOI()(EKTUBHO  IMPOBOAUTH
Heperpy3o4HbIe oreparuu COBMECTHO c
TEXHOJIOTHYECKHMH, KaK OYHCTKA 3€pHA OT MEJKHX,
KPYIHBIX, METaJUIOMarHUTHBIX, JETKUX HNpUMeced H
nbutn. CoBMeIeHNE TIEPEKUAKN U TPEABAPUTEIHHOM

OUYUCTKH 3epHa HO3BOJIUT
CEJIbX03TOBAPOIPOU3BOIUTENIM  3PPEKTUBHO |
CBOEBPEMEHHO HPOU3BOAUTL  HOCIEYOOPOUHYIO

00paboTKy, COKPaTUTh IKCILTyaTallMOHHBIE PACXOIBI
Ha TpUEMKYy M 00pabOTKy 3epHa U TEM CaMbIM
co3/laTh OJarompuATHBIE YCIOBUSA IS CYHIKH |
XpaHEHUs 3epHa.

HUcnonb3oBanue npeagaraeMoro
«3epHOMeTaTeIb-KIaccuuKkaTopay TaKxe
JIOTIOTHUTEIHHO 00ECTIeYnBaeT OYNCTKY OT BPEIHBIX
(BereTaTUBHBIX, COCTABHBIX YacTed BOPOXa 3€pHA H
COpPHBIX  TpHMeceil) IpUMECEH, a  TaKke
COTIPOBOKIAETCSI MHIYKIMOHHBIM HAarpeBOM 3epHa,
T.€. TIPEIBAPUTEIIbHON CYIIKOHM, YTO MOJIOXKUTEIHHO
BIMIET HAa COXPAaHHOCTh W Ha o0e33apakuBaHHE
BpeIuTeNel XJIeOHBIX 3a11acoB.

(depMepckre  X03siCTBa),  XJIEOONMPUEMHBIE |
3epHonepepadarbiBaronue npeanpustus PK u CHI
HE B COCTOSHMH J(G(GCKTHBHO M CBOCBPEMCHHO
mpousBoxuTh I[103, Tak Kak CyIIECTBYIOIIUE
BOPOXOOYHCTHTEIH, 36PHOOUNCTUTEIHHBIC MAIIHHEI,
ITHEBMOCETAPATOPEl, CKAJIBIEPAaTOPHl  TPOMO3IIKH,
CIOXHBI, OJHEPrOEMKUCHU3KOH IPOMYCKHOHM H
SKCIUTyaTalluOHHON

crocoOHOCTRIO. [IHEBMOOUHCTHTEIBHEIE u
00CCIBUTUBAIOIINE YCTPOHCTBA HE OOCCIICYHBAIOT
3¢ (G eKTUBHON OYMCTKU 3€pPHA OT JICTKUX MPUMECCH H
neua [1].

IIpenBapuTenbHas OYHMCTKA BBIMOJHACTCS Ha
mantgHax MITO-50 u CITIO-100, BXOoAsIuX B COCTaB
komiuiekca 3AB-50 W CeMEHHBIX JIMHHMH, a TakKke
OYUCTUTENN Bopoxa camomnepeaBmxabie OBC-25,
MC-4,5, . B mpouecce npenBapUTENbHON OYHCTKH
CeMsIH JIOJDKHO BbLAENAThCS He MeHee 50% copHoit
MpUMECH 3€pHa U BCA COJOMHCTas OpraHH4YecKas
npuMech. Mcmone3yemple U1 TIpeIBapUTENbHON
OYUCTKH 3epHOOYHCTHTEIBHBIC CeTapaTopsl,
BOPOXOOUYHCTUTENM HW3HOIICHBI W yCTapeiu, a HuX
KOMIUIEKTYIOIINE W3Jenust (CuTa, IUCKU H Jp.)
JIOPOTOCTOSAIIH [2].

W3BecTen  ckanbleparop Al pasfeleHHs
3epHOBBIX cMeceld Ha (pakuuy, COCTOSLIMU H3
LUINHAPUYECKOTO TOPU3OHTAIBHOIO  pelleTa C
YCTAHOBICHHBIMM  BHYTPH  HErO0  JIONACTSIMH,
BpallaroIencs HIETKH, 3arpy304HOro
TIPUCTIOCOOIEHUS, COJIEPKALIETO MOJArOIUI
marpyOOK, NHTAOMMH  JIOTOK, JHO KOTOPOTO

BBINOJIHEHO PEIIEeTYaThIM, YCTAHOBICHHON Hax HUM
PeryJIMpoOBOYHOM 3aCIIOHKH M TAaJbLEBBIX PELICTOK.
A.C.CCCP Ne1282916. Omy6s. B8 BU 1987 r., Ne2,
[3]. HemoctaTkoM Takoro Ckajbliepatopa SBISIETCS
3a0MBaHME  OTBEPCTHUH  IMIMHAPHUYECKUX U
HAJBIEBBIX PEIIETOK, YTO CHIDKACT (P (HEKTHBHOCTD
OYKCTKH 3€PHA OT KPYIHBIX IPUMECEH.

W3zBecTHBI o0ecIbIIMBaIoIINe KaMephl,
JyOacTIHpaTopsbl, ITHEBMOOYHUCTHUTEIH,
ITHEBMOCETIAPATOPHI n ITHEBMaTHYECKHUE
KJ1acCH(pUKaTOPHI, BKJTIOYAOIIHE KOpIyc,

3arpy304HOE W Pa3rpy304HOE MPHUCIOCOOICHHUS,
pacripefienuTeNbHble U IKAJIIO3UH-HBIE PEIIeTKH C
PeryaIupyeMbIMU KAITIO3H u
neuteBo3AyxooTBoasimue  narpyoku.  A.C.CCCP
Ne1222326 A. Ony6n. 1986 r., Bromn. Nel3, [4].
YkazaHHbIE YCTPOHCTBa 001a/1al0T CYIIECTBEHHBIMHU

HEIOCTAaTKAMMU: HEBBICOKasd TMPOU3BOAUTEIILHOCTD,

Materials and Methods HU3Kas TEXHOJIOTHYEeCKast 3G PEKTUBHOCTH

HpOBeHeHI/IG 3(1)(1)6KTI/IBHOI>1 OYMCTKH 3€pHa OT OTACIICHUA HpI/IMeCCﬁ oT IpoaAYyKTa n3-3a
Ppa3JIMYHbIX HpHMeCCﬁ, a TakKXK€ OT HACCKOMbIX H HEBO3MOXKHOCTH obecrieyeHust HCO6XOHI/IMOFO
Kﬂeﬂleﬁ Ha TOKaX KpPECTbAHCKUX U (I)CpMepCKI/IX IICEBAOOXMKCHHOI'O CJI0s apu OOJIBIINX
XO3SHMCTB MO3BOJIMT MOBEICHTE CTOHKOCTH 3€pHa Mpu
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IPy30I0TOKaX, YCTPOWCTBA JOBOJBHO T'POMO3JKH,
MOBBIIIEHHAS! 9HEPTOEMKOCTb.

N3Becten a3pOrpaBUTALMOHHBII
Ki1accu(uKaTop, BKIIOYAIONMKA KOPIYC, BHYTPH
KOTOpOro YCTaHOBJICHBI HaKJIOHHOE

pacnpeenuTeIbHOe IPUCIOCO0IeHNE, 3arpy30uHOe
U pasrpy304HOE MPHUCIIOCOOIEHHS, PACIIONOXKEHHBIE
COOTBETCTBEHHO B BEpXHEH M HW)KHEH 4YacTsx
KopIyca, HarHeTaroIun u BCaChIBAIOIINI
Bo3ayxomnpoBoabl. A.C.CCCP Nel688938  Al.
Omy6n. 1991 r., Bromn. Ned4l, [5]. Hemocrarkom
a’pOrpaBUTALIMOHHOTO KiaccuuKaropa SBISIETCS
HHU3KOE KYECTBO IMPOAYKTOB KIACCU(PHUKAMH H3-32
HEJOCTATOYHOW  WHTCHCUBHOCTH  pa3-pPhIXJICHUs
3€PHUCTHIX MPOJYKTOB B 30HE KJIACCU(HKALUH, YTO
3aTpyIHS€T BBIHOC BO3AYLIHBIM ITOTOKOM JIETKHX
IpUMECEH U NBUIH.

W3BectHsl 3epHOMeTatenu 3M-60 u P6-M3C-
100, mpenHazHAYEHHBIE ISl 3aTrpy3KH U Pa3rpy3KH
3€pPHOCKJIa[I0B, MEXaHHYECKOro MepeonayrBaHus
3epHa  Ha  IJIOMIAJKAaX  3EPHOTOKOB, ISt
(dbopmupoBanusi OypTOB 3€pHa U TOTPY3KH B
TPAaHCIIOPTHBIE ~ CPEJCTBA, Cemapaluyd 3epHa C
OTACJICHHEM JIETKHX MOpPUMECEH, COCTOSIUE U3
CHCTeMbI CKpPEOKOBBIX KOHBEHEPOB, JIEHTOYHOI'O
MeTaTesIsl, XOJ0BOW YacTu ¢ 3IeKTponpuBoaamu [6].

HenocraTox 3epHOMETaTeNe: HU3Kas
TEXHOJIOTHYESCKas 3¢ GEeKTUBHOCTh OTJICIICHUS
JICTKAX TpHUMECeH W3-32 OTCYTCTBHS ITHEBMO-

TEXHOJIOTUUECKHUX KIACCUPUIUPYIOIINX YCTPOUCTB.

IIpenynaraemas HMHHOBALIMOHHAS TEXHOJIOTHA
OTHOCHTCS K 00JacTh TpHeMKH U 00paboTKh
3€PHOBBIX  IPOAYKTOB, a  «3epHOMETATENb-
Kiaccudukarop» [7] nmpenHasHaueH I MEPEKHIKH,
MEeperpy3KH 3€pHa M OYHUCTKU MPEUMYIIECTBEHHO
3epHa M 3CPHHUCTBHIX MPOAYKTOB OT KPYIHBIX,
METAJUIOMAarHUTHBIX, JIETKUX MpUMeEced W IbLIH, a
Takke A7 o0e33apaKMBaHMS M IPEABAPUTEIHHOM
CYIIKH 3epHOIPOAYKTOB.

3agaya u TEXHUYECKHUI
WHHOBAI[MOHHOM  TEXHOJOTMH  3aKII0YaeTcs B
paclIMpeHNH  TEXHOJIOTMYECKMX  BO3MOXKHOCTEH
«3epHoMeTaTesI-KiIaccuukaTopay. 2710
JOCTHTAETCS TEM, YTO Ha «3€PHOMETATEIb): MEKIY
CKpeOKOBBIM KOHBEHEpPOM M JICHTOUHBIM METaTelleM
ycraHoBieH «IITHeBMOpOTOpHBIN KiaccudukaTop»
[8], wumerommii 3arpy304HbBIi ¥ Pa3rpy304HBINA
natpyOKH,  paclpeleNuTeNbHble  KJIalmaHbl  C
3JIEKTPOMarHUTaMH, KOJIBLIEBOH poTtop c
YCTaHOBJICHHBIMH BHYTPH HETO MEXKOJICYHBIMHU
perynstopamMu  3a30pa, C HapyKHOWM OOKOBOH
CTOPOHBI BIJIBYATHIM CKPEOKOM M MaTpyOKOM OTBOAA
KpYNHBIX IpUMECEd, a C TOPLUEBOM CTOPOHBI
OUYNCTHUTENBHBIM JIFOKOM, ITHEBMOCETAPHPYIONIYIO
KaMepy, OrpPaHUYEHHYI0 C HapyXHBIX CTOpPOH
PETyINPYEMBIMH JKaTIO3UHHBIMHA pENIeTKAaMH, OJHa
M3 KOTOPBIX COOOIIEHA C MaTPyOKOM BCachIBAIOIIETO
BEHTUJISITOPA, @ C TOPLEBOM CTOPOHBI CMOTPOBBIM
OKHOM.

pe3ynbTar

[103 nampaBiieHa Ha TIpUBelIeHHE yOpaHHOU C
MoJiel 36pHOBOM MAacChl B CTOMKOE COCTOSIHUE IIPH
COXPaHCHWH WM YIyYIIEHHH KauecTBa INPHUHITOTO
3epHa. [lommenii mukn I[103 Brmowaer B cels:
MIPUEMKY 3epHa M (OPMHUPOBaHHE MAPTHHA, OUUCTKY
OT IpUMecel, CYIIKYy U aKTHUBHOE BEHTUIHPOBaHHE
[9]. TIO3 sBnsercss ODHOW W3  BaKHEHIIMX
TEXHOJIOTHUECKUX olepanuil, mnpeaonpeaenstomas
COXpAaHHOCTb 3€pHa. B oTyinume OT CylecTBYOIIEH
TEXHOJIOTHH OYMCTKH, OCHOBAHHOM Ha IPHMEHECHUH
Oompmoro Habopa TPOMO3IKHX, IHEPTOEMKHX H
JOPOTOCTOSIINX 3EPHOOYUCTUTENBHBIX MAIIUH |
CTaHJApTHBIX 3EPHOCYLIMIOK, IO IpeIaracMoi
TEXHOJIOTHH, IpoIiecc 0OpabOTKM 3€PHOBBIX COCTOUT
U3 TpEX TEXHOJOTHMUECKUX OMNeparui: O4HUCTKa-
HOpMaJIM3alisl 3€pPHOBOIO BOPOXa OT KPYIHBIX,
MEJIKUX U JIETKUX HpHMeCGﬁ-HOJ’IOBLI, COJIOMBI, ITBIJIN
U JApYTUX JETKUX BKIIIOYEHUH, C OJHOBPEMEHHOM

NIPEABAPUTEIILHON  CYIIKOM  3epHA M €ro
00e33apaKUBaHUECM.
Hecmotps Ha  oueBHAHBIE  JOCTOHMHCTBA,

MallvHBl JJIs1 TOCTeyOpouHOH 00paboTKH 3epHa
(maee — MIIO3) B PK nmo Hacrosimero BpeMeHH HE
npousBogsatcs. [loctynaromue xe B crpany MIIO3
13 OJMIKHETO U JTAJIBHETO 3apy0eXbsi OUCHb JTOPOTH,
1 HE JI0CTaTOYHO ajanTHpoBaHbl K KazaxcTaHcKkuM
peanusiM, YTO TPHUBOAUT B KOHEYHOM MHTOre K
YAOPOXKAHUIO NIPOU3BOIUMOM KOHEUHOH MPOLYKIUH.
B cBs3u ¢ atuM, mpobiema paspabotku MIIO3,
aJanITUPOBAHHON K MECTHBIM YCIIOBHSM,
COOTBETCTBYIOILEH TpeOOBaHUAM
pecypcocOeperaromux TEXHOJIOTHHA, HEIOpOrod u
obecnieunBaromei CHIKEHHE 3aTpar Ha
MIPOM3BOJICTBO  3E€PHOBBIX  KYJIBTYp  SBISIETCS
aKTyaJlbHOM, a ee pelleHue -  3HauYUMOH Ui
cenbcKoro xo3siictBa Kazaxcrana.

Hayunast HOBHM3Ha NOJYYEHHBIX Pe3yJIbTATOB
Hay4yHOU u (nmm) Hay4HO-TEXHUUYECKOU
JIESITEIIBHOCTH (PHHTL) MOJTBEPKIEHBI
WNunoBanmmonHeiMu maTeHTamu PK Ha monesnyro
Mozens.HoBeIM B pa3paboTke sBisieTcs TO, YTO
«ITHEBMOPOTOPHBII KiaccupuKkaTop» [8]
YCTaHOBJICH Ha 3epHOMeTaTENE: MEXTy
3arpy304HBIM TPAHCIIOPTEPOM U TPHUMMEPOM, HYTO
TIO3BOJIUT COBMECTHUTH I€PErpy30UHbIE ONEpanuy C
TEXHOJIOTHYECKHMH, KaK OYMCTKA 3€pHA OT MEJKHX,
KPYIHBIX, METAJUIOMAarHUTHBIX, JIETKUX MPUMECeH H
MBUIM, @ TaKkke Kak o0e33apakMBaHUE U
npeaBapUTeIbHAS CYyIIKa 3epHa.

Comenienne mnepekugakun u 103 Ha Tokax

KPECTBhIHCKHX n  QepMepcKkux  X03IHCTBax
MMO3BOJIMT:  TIPOM3BOAUTENBHO  3((HEKTHBHO W
CBOEBPEMEHHO  NPOU3BOAWTH OYUCTKY  OT

MIPUMeECeH, COKPATHTh HKCIUTyaTaI[IOHHBIE PACXOJBI
Ha TpUEMKYy M 00pabOTKy 3epHa, 3HAYUTEIHHO
CHU3HTH 3apak€HHOCTb 3€pHa BpEIUTETSIMU
XJIEOHBIX 3a11acoB, CO31aTh OJATrONPHUSTHBIE YCIOBHS
JUISL CYHIKH U XpaHEHUs 3epHa.
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IIpakTuueckuiiT M KOMMEpPUYECKUH HHTEpEC
MIPEACTaBISACT HaJla/ika B Kazaxcrane
MIPOMBIIUICHHOTO ~ MPOM3BOJICTBA  COBPEMEHHBIX
MIIO3 OpPUTHUHAJIbHOU KOHCTPYKLIUU JUIsL
3ePHONPOMU3BOAAIIMX TPEANPHUIATHH, YTO B CBOIO
odepelb  O0ECHEYMT  HMHTErpalMi0 HAyKd H
MPOM3BOJICTBA, CO3JJaHUIO YCIIOBU JULst
KOMMeEpLHAIU3aiK TPOAYKTOB HHTEIUICKTYaJIbHOM
COOCTBCHHOCTH M TEXHOJIOTHH. YUHTBIBas Bce Ooiee
YCHIIMBAIOIIMECS  IPEATIOYTECHUsT 3aKa3uukoB U
motpebuteneit k MIIO3 m ee pernoHaIHHBIM
gedumuroM, WX TPOU3BOACTBO  NPEAOCTABIACT
SBHBIC KOHKYPEHTHBIC IIPEUMYIIECTBA MISI HX
TIPOU3BOIUTEIIEH.

OCHOBHBIE Hay4HBIE Pe3yJIbTaThl paboT ObUTH
MOJyYeHbl B paMKax HpPOBEACHHOH  Hay4HO-
UCCIIeIOBaTeIbCKOW  paboThl HAa WHHULUATUBHOM
OCHOBE W KaHJIUIATCKOW JHCCEPTALUHUIIO TEME

«CoBepIICHCTBOBAHNE MAIITNH [T OYHUCTKH 3¢pPHA OT
nmpuMecei B MHHUAX npuemay [10], 3amumesHoro B
MoOCKOBCKO#1 rOCyJapCTBEHHOM aKaJeMHUU MUILEBBIX
MIPOU3BOJICTB.

JlabopaTopHO-IKCIICPUMEHTANIBHBIH  00paser
«3epHOMeTaTels-Ki1accuprKaTopa» OblJ1 U3TOTOBIICH
3a CueT CpeACTB HHHOBalMOHHOro rpanta AO

«HATP».MIHHOBalIMOHHBIH rpaHT Ha
KOMMEpIIHATN3aNI0  TEXHOJOTHMA Ha  CTaguH
000CHOBaHUS KOHIETIIHN MIPOEKTa TUTS

KOMMEpPYECKOr0 HCIIONB30BaHuA TexHoyuoruu ¢ AO
«HamyoHaipHOEe areHTCTBO II0 TEXHOJIIOTHYECKOMY
pazsutuio». JloroBop Ne233 ot 8.12 2014r.
JlabopaTopHO-3KCIIEpUMEHTANIBHBI  00pasern
«3epHOMeTaTeNb-KIIaCCU(UKATOP»,  NPEIACTABISET
coboii ITHEBMOPOTOPHBIH KJ1accUQuKaTop,
YCTaHOBIEHBIH Ha  «3epHOMETaTese», MEKAY

3arpy304YHBIM TPAHCIOPTEPOM U TPUMMEPOM.

Pucynok 1 - M306pa:xen odmmii Bua «3epHoMeTaTe s-KJIaccupukaTopa.

IIpakTHyeckoii 1EHHOCTHIO Pe3yJbTAaTOB
HAYYHOU AesITeJIbHOCTH SABJIAIOTCS |

-OpUTHHAJbHAS ~CTPYKTypa KiIacCH(pHUKAIH
3epHO METaTEeIFHBIX MaIIHH.

-000CHOBaHBI KUHEMaTH4eCKue u
KOHCTPYKTHUBHBIE TTapaMeTpPbl 3€pHOMETATEIS;

-IPEI0KEHbI HOBBIE KOHCTPYKTHUBHBIC

peuIeHus mpu pa3paboTKe 3epHOMETATENeH;

-3KCTIEPUMEHTATIHLHO MOTBEPKICHBI
3¢ (EKTHBHOCTh OYHUCTKH 3€PHA OT JISTKUX MPUMECEH
CII0CO0OM PACCIIOCHHUS 3€pPHA 1 PABHOMEPHOCTBIO €T0
pacmpeneneHus Mo IUIONaau MOTEePeYyHOro CEYCHUs
MHeBMocenapupyomei kamepsi[11];

-ONTUMHM3HPOBAHBl TEXHOJIOTHYECKHE PEXUMBI
mporecca OYMCTKH 3€pHa OT KPYHHBIX M JIETKHX
npumecei[ 12];
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-pa3zpaboTaHBI HCXOJHBIC TPEOOBAHMUS Ha 00pabOTKM 3epHAa OYNUCTHTENBHBIH KOMIUIEKC, HE
SKCIIEPUMEHTANBHBIN 00pa3er «3epHOMeTaTeNb- YCTYTIAIONTHHA o Ka4eCTBY paboThI u
KIIacCU(pHUKATOPY; MIPOU3BOAUTENBHOCTH, 3apYOS)KHBIM aHAJIOraM, 4TO B
-KOHCTPYKTHBHBIE 0COOCHHOCTH IpEIaraeMbIX KOHEYHOM HTOTE IMOJYYHUTh IPOPHIBHBIC PE3YIIBTATHI
pa3paboTox TIO3BOJISIIOT MOJIEpHU3UPOBATH — TpUMEHEHWe  TpejIaraeMod  TEXHUKH U
CYIIECTBYIOIIME 3epHOMETATEINN; TEXHOJIOTHH TTO3BOJIAIOT MOJYYUTh 3KOHOMHUYECKHUH
-1aHO SKOHOMUYECKOE obocHOBaHUE a¢dext 1,5 MiH. Tenre, mpu nepepabotke 1000 ToHH
YCOBEPILEHCTBOBAHHON KOHCTPYKLIUH 3epHa 3a CYET CHWKEHMs 3aTpaT OT COBMELICHUS
3epHOMETATEII. npolecca NpreMa u IepBUYHO epepaboTKH 3epHa.
Pa3paboTtanHas oTedecTBEHHas] MOIU(DHKAIIHS CoBMenieHre B 0THOM MOOMIBHOM yCTpOICTBE
MIIO3  Oymer ajanTHpoBaHa K  YCIOBHSM NEePErpY304YHBIX OIEPAldM C TEXHOJOTHYSCKUMH,
Pecniyonukn  KasaxcraH, o0ecmeduT  BEICOKOE Kak OYHCTKA 3epHa oT KPYIHBIX,
KauecTBO  pabOTBI M CHU3UT  3aTpaThl  HA METaJUIOMarHUTHBIX, JIETKHX IPUMeced W IbLIH, a

nocieyoopounyro o0paboTky 3epHa B 1,3-1,5 pasa.
Opranmsanus  npousBonctBa MIIO3  Oyzmer
CIOCOOCTBOBATH pelIeHuIo BOIIpOCa
HUMIOPTO3aMEeLCHUS 3€PHOOYNCTUTENFHON TEXHUKH,
3arpy3ke  IPOM3BOACTBEHHBIX  MOIIHOCTEH U
CO3/1aHHUIO0 HOBBIX pabounx MeCT Ha
MAaIIMHOCTPOUTENIBHBIX MPeAnpuATHIX PecmyOnuku.
B WHHOBAITMOHHOW TEXHUKE M TEXHOJOTWH UIS
103 BOCTPEOOBAHBI MIPaKTUYECKU BCE
3epHONPOM3BOAAIINE ¥ 3€pHOIEpEpadaTHIBAIOIIIE
npennpustust PK u ctpan CHI'. 3a cuer peanuzanuu
MPOEKTa HANPaBJICHHOTO Ha WMIIOPTO3aMEIICHUE
OTEYECTBEHHBIH  cmpoc  OyAeT  3aKkpbIT IO
MpenBapuTeNbHbIM pacueraM Ha 55%. Urto sBisieTcs
OueHb AaKTyaJdbHbIM Ui HaIIero TIOCYAapCcTBa
OCYILECTBIISIONIET0 MEPOIPHUATHS HalpaBJeHHbIC Ha

YCKOPEHHOE HHYCTpUAbHO-UHHOBAIIMOHHOE
passutue AIIK.
[MomoxxuTeTHHBIM pe3yIbTaTOM paboTh

ABJISIETCS TO, YTO MOTPEOUTENb MOJIYYHT MEHeEe
JIOpOroM, ajganTupoBaHHbBIH K ycinoBusiMm PK wu
CIIOCOOHBIH paboTath B Pa3INIHBIX
pecypcocOeperamonmx CHCTeMax MocIeyOopouHOit
00paboTKN  3€pHa  OYNCTUTEIBHBIH  KOMIUICKC.
PazpaboTanHblii  «3epHOMETATENb-KIACCUPHUKATOPY
MPEBOCXOIUT o Ka4yeCcTBy paboTs! 71
MPOU3BOJIUTENLHOCTH 3apyOeKHBIM aHAIOTH 33 CUET
CHIDKEHHS 3aTpaT OT COBMEILICHMS Ipoliecca MprueMa
U TepBUYHOI mepepaboTku 3epHa.lcmonb3oBaHHe

MpeJ1araéMoro MIIO3, WHHOBALIUOHHBIX
TEXHOJIOTHH, TIOMHMO OYHCTKH OT BPETHBIX
MpUMece  COTMPOBOXKIACTCS  IPEIBAPHUTEIEHON

CyH.[KOﬁ, YTO IMOJOKUTCIBbHO BJIUACT HAa COXPAHHOCTDb
XJIEOHBIX 3aI1aCOB.

K MPHOPUTETHOMY HaTIPaBJICHUIO
CEJICKOXO035IIICTBEHHOT O MaIIHHOCTPOCHUS B
Kazaxcrane cmemyer oOTHecTH pa3paboOTKy |
BHCAPCHUEC CHUCTEMBI MAalllUH JIA MHTEHCHUBHOM
nocyeyoopoyHoi nepepaboTKu 3epHa c
NPUMEHEHHEM SHEpPro- M pecypcocOeperarommx
TEXHOJIOTHH.

HayuHble M TexXHONOTHYECKHE HYXIBI OyayT
3aKJII0YaThCsl B TOM, YTO HOTPEOUTENb MOIYyYUT
MeHee IOpOroi, agantupoBaHHbIN K ycnoBusiM PK u
CIIOCOOHBIH paborartb B Ppa3IUYHbIX
pecypcocOeperaroIux cucreMax IociaeyoopoyHon

TaKke Kak 00e33apaXMBaHWE W IIpPEBapUTEIbHAS
CyIIKa 36pHOIPOAYKTOB.

Ha wnam B3rmsg ¢ SKOHOMHYECKOH TOYKH
3penusi ¢ yuerom cmpoca AIIK, Heobxonumo
NPUHATE MEphl 10 Pa3BUTHIO OTEYECTBEHHOTO
MIPOU3BOJICTBA MalliH JUIst WHTEHCUBHOMN
nocneyoopouHoit 06padoTku 3epHa (MI103). Takoro
pola MamuWHBI MUPOKO TNpuMeHsioTcs Ha Cesepe
pecITyONIMKN M MOCTETICHHO HadalHd BHEIPAThCS Ha
IOre u IOro-Bocroke crpanbpl. OnHako KameibHOE
BbIJeNICHNEe ()MHAHCHPOBAHMS HA MHCCICIOBAaHUS M
pa3paboTKy MalIvH ULt MHTEHCHBHOMN
mocieyoopouHoit 06padotku 3epHa (MIIO3) He maet
JO CHX TIOp JKEIaeMOro pe3yjbTaTa, HEBO3MOXKHO
OpraHu30BaTh HUOKP C HCTIOJIb30BaHUEM
MepeOBBIX  MHPOBBIX  JOCTHXXKEHHUM HAyKd |
MPOU3BOJCTBA. Hamm pacdeTsl MOKa3bIBAIOT, YTO
€XKEeroJH0 Ka3axXCTaHCKHe (epMepbl NPHOOpETaroT
CEeNbXO3TEXHUKY Ha cyMMy Oosiee | mupa. ot o
€CTECTBEHHO HA MX DPEHOBAIMIO M PEMOHT TpPaTUTh
6omnee 100 mmH. momumapoB CILIA. Otcronma cremyer,
npu BoaeneHuu st HUOKP exeroano 10% ot tex
3aTpaT, OTYMCISIEMBIX HA PEHOBAlMI0 M PEMOHT
HUMITIOPTHOM CENbXO3TEXHUKH, TO CTpaHa uepe3 3-5
JeT  Havajga OBl  IOJy4aTh  COBPEMEHHBIE
cocrasisttontue 1 MI103.

Co3nanue «3epHOMeTaTeNs-KiIacCupHKaTopa»
Ui TocieyOopouHOil 00paboTKu 3epHa  (mayiee
MIIO3) mpecnenyer mnpoBeneHue 3SPPEKTUBHOM
OYKMCTKH 3€pHa OT MEJKHX, KPYIHBIX M JIETKUX
NIpUMECEeH, a TakKe OT HAaceKOMbIX M KIemeH Ha
TOKaX KPECThSIHCKUX M (DPEpPMEpCKUX XO3SIMCTB ,4TO
TIO3BOJIUT CHU3UTH HKCILTyaTal[MOHHBIC PAcXOAbl Ha
MIPUEMKY U 00paboTKy, HOBBICHTh CTOHKOCTH 3€pHa
TIPY XpaHEHUH.

[TonoXuTeIHHBIM pe3yIBTaTOM paboTs!
ABISIETCA TO, YTO MOTPEOHTENb TONYYHT MeEHee
JIOporoil, ajmantupoBaHHbIl K ycinoBusiM PK wu
CHIOCOOHBIT pabotats B Pa3IMIHBIX
pecypcocOeperaronmx CcucTeMax MocieyOopodHOi
00paboOTKM  3epHA  OYUCTUTENHHBIH  KOMILIEKC.
Pazpaborannsie MIIO3 mnpeBOCXOIAT HO KayecTBY
paboTBl M TIPOM3BOAMTENFHOCTH  3apyOEKHBIM
aHajoraM, 4YTO B KOHEYHOM HTOre MO3BOJIMIIO
MOJTY4UTh AKOHOMHYECKHH 3¢ dexT 1,5 MiH. TeHre,
npu muepepaborke 1000 TOHH 3epHa 3a cueT
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CHIDKEHMUA 3aTpaT OT COBMEUIICHUS IIpOoIEcca nmpueMa TIpOAYKIINH, IIOBBIIIICHU U (S
W TIepBUYHOHN TiepepaboTku 3epHa. Vcmomb3oBaHUe KOHKYPEHTOCIIOCOOHOCTH " YMCHBIICHUH

IpeIaraeMoro MIIO3 MHHOBAIIMOHHBIX
TEXHOJIOTHM  TIOMHMO  OYHUCTKH OT  BPEIHBIX
MpUMECEe  COMPOBOXKIACTCS  MPEIBAPHUTEILHOM

CYIIKOMH, 4TO MOJIOKUTEIHHO BJIMACT HA COXPAaHHOCTh
XJIeOHBIX 3amacoB. [IpakTuyeckuii 1 KoMMepUYecKuit
UHTEepec mpejcTaBiaseT Hamaaka B Kazaxcrane
NPOMBIIIICHHOTO  TPOW3BOJACTBA  COBPEMEHHBIX
MIIO3 OpUTHHAIEHOU KOHCTPYKIINH TUTS
3EPHONPOU3BOAAIINX TPEANPHATHH, YTO B CBOIO
oduepenb  O0ECHEYNT  HMHTETPAlMI0 HAYKH W
MPOU3BOJICTBA, CO3JJaHUIO YCIIOBHUH ULt
KOMMEPIHATH3ANHA TPOAYKTOB HHTEIUICKTYaIbHOM
COOCTBEHHOCTH M TEXHOJIOTMH. YUHUTHIBas Bce Ooliee
YCUJIMBAIOIUECS MPEANOYTEeHUs 3aKa3uuKoB U
notpedutened k MIIO3 u ee pernoHalbHBIM
geuuuToM, WX TNPOM3BOACTBO  INPEIOCTABISET
SBHbI€ KOHKYPEHTHbIE IPEUMYINECTBA I HX
IIPOU3BOJUTEIEH.

B WHHOBAITMOHHOW TEXHUKE M TEXHOJOTWH UIS
103 BOCTPEOOBAHBI MIPaKTUYECKU BCE
3epHONPOM3BOISAIINE U 3epHOIEpepadaThIBAIOIIIE
npennpusatust PK u crpan CHI'.3a cuer peanuzanuun
MPOEKTa HANPaBICHHOTO Ha WMIIOPTO3aMEIICHHUE
OTEYECTBEHHBIH  cmpoc  OyAeT  3aKkpbIT IO
MpenBapuTeNbHbIM pacueraM Ha 55%. Urto sBisieTcs
OueHb AaKTyaJdbHbIM Ui HaIIero TIOCYAapCcTBa
OCYILECTBIISIONIET0 MEPOIPHUATHS HalpaBleHHbIC Ha
YCKOPEHHOE HHAYCTPHAIbHO-UHHOBAIIIOHHOE
passutue AIIK.

IIporaosupyemas morpedHOCTF PK B manHOM
000pyIOBaHNH COCTaBIAET BEIWYMHY Hopsaaka 3,6
teic. mryk (B PK wmMmerorcs Oomee 36 ThIC.
CEITbCKOXO3SIMCTBEHHBIX NPEANPHUATHI 10 TaHHBIM
MCX PK). CornacHo npoBeIEHHBIX SKOHOMHUYECKHAX
pacuéroB CpOK OKYIIaeMOCTH CTOMMOCTH
«3epHoMeTarenb-KiaccupuKaropa u
«Hopmanusaropa 3epHa» COCTaBUT S5 MECSILEB.
IIporno3uslii 06beM romoBoro mnpomssoacTea 200
mrT. obopynoBaHus Ha cymmy 600 mmH. Tenre. C
Y4eTOM HEOO0XOIUMOCTH €KErOJHOTO0 OOHOBIEHUS
napka MITO3 PK mnorpeOHOCTh B JaHHBIX BHIAX
o0opynoBaHum coctaBisieT B cpenaeM 360 ex. 3a
CUeT peajH3ald TPOEKTa HAIPaBICHHOTO Ha
MMIIOPTO3aMeIlIeHHe OTEUeCTBEHHBIH crpoc Oyner
3aKpBIT MO MpeaBapUTENbHBIM pacueTaM Ha 55%.
Uro sBisieTcss OYEHb AKTYaJIbHBIM JUIS HAIIETO
rOCyJapcTBa  OCYLIECTBIISIOIIETO  MEPONPHUSATHS
HalpaBJIEHHBIE Ha YCKOPEHHOE WHIyCTPHAIBHO-
nHHOBalMOHHOE pa3sutue AlIK.

IIpobaema pa3pabOTKu HOBOTO OTEYECTBEHHOTO
MIIO3 (MammHBI 1 TOCIeyOOpOYHOH 00paboTKH
3epHa) U1 OYMCTKH 3€PHOBBIX KYJIBTYP B CHCTEMax
pecypcocOeperarnx TeXHOIOTHI 00paboTKH 3epHa
OTpa)kaeT OOLIECTBEHHYIO OTPEOHOCTh B CHHKEHUH

3aBUCHMOCTH OT WHOCTPAHHBIX IPOU3BOJMTENEH
MIIO3

Jo Hacrosmero BpeMEHH HET padoT IO
CO3/JaHUIO BBICOKOTIPOM3BOJUTEIILHBIX u
3¢ (GeKTUBHBIX MallvH Ha 0a3e 3epHOMeTaTeneil u
HCCIICIOBAaHUIO  ONTHMAJbHBIX IapaMeTpoB  Kak
TEXHOJIOTHYECKOI Olepaldy Mo OYUCTKE 3epHa OT
pa3NMYHBIX MpUMecedl, Tak W 10 pa3paboTKe
ontuManbHoi kKoHcTpykiuu ITPK-nHeBMopoTopHOTro
knaccudukaTopa,  MO3BOJISIIOIINE  COBMEIICHHUE
neperpy3Ku u MePBUYHOMN nepepaboTKy,
MPEABAPUTENBHOM CYIIKU 36PHOMPOIYKTOB.

OneHka TeXHOJIOTHM:

1.Bricokas MIPOU3BOJUTEIBHOCTh
MpeBapUTEIbHON OYUCTKH 3€pHa OT IMpUMeced 1o
100 ToHH B yac;

2.CoBMelleHHE TEPerpy30UHBIX OIEpaIiu ¢
TEXHOJIOTHYECKHMH;

3.OK0oHOMHUS ANEKTpO3HEPTUu B 1.7 pasa;

4. Coxpamienue pabodero mepconana | mportus
2;

5. [IpenBaputenbHas CylIKa 3epHa.

Pazpaborannbie oreuecTBeHHble MIIO3 OynyT
aJIanTHPOBaHBI K ycioBusaM Pecryonuku KazaxcraH,
obecredaT BBICOKOE KayecTBO pPabOTBl M CHH3ST
3aTpaThl Ha MOCICYOOPOYHYIO 00paboTKy B 1,5 pasa.

B mupe ke Bce mmpe I MOCICYOOPOUHOI
0o0paboOTKM  3epHA B  pecypcocOeperarmmnx
TEXHOJIOTHSIX HCIIOJIB3YIOTCSI KOMIUICKCHI IO OYHCTKE
3epHa, BKIIOYAIOIINE OYHUCTHYIO YacTh C HabopoM
pasnMYHBIX PabOo4YMX OpPraHOB U  AaBTOHOMHYIO
NpeIBAPHUTEIBHYIO CYIIMIBHYIO cHCTeMy. brnaromaps
KOMIUICKTAllMK Pa3IMYHBIMH Pa0OYMMH OpraHaMH,
arperatr mMeeT 0Gojiee HH3KHE 3aTpaThl BPEMEHH Ha
OYHCTKY 3epHa.

Boiromast BCEX 3ePHOIPOM3BOIAIINX
OPEANPUSITHA OT BHEApPeHHS  «3epPHOMETATelb-
kiaccupukaropay U  «Hopmamuzarop  3epHa»

3aKJII0YAIOTCS B COKPAIIEHUH TPUBEIEHHBIX 3aTpaT B
2,5 pa3a Ha | TOHHY mepepabaTBIBacMOTO 3epHa 3a
CuéT  TIOBBILICHMS MIPOU3BOAUTEIBHOCTH "
3¢ peKTUBHOCTH OUYHCTKH oT KPYIHBIX,
METAUIOMarHUTHBIX, JIETKUX NIPUMECEH W IBUIM, a
TaKKe OT BpeAMTeNeH XJIeOHbIX 3a1acoB.

ObBexTamu pbIHKA SIBJISIFOTCSL BCE
3epHONPOM3BOIAIINE MPENIPUATHS: KPECTHIHCKIE H

(dbepmepckre  XO34HCTBA,  XJICOOMPUEMHBIE |
3epHoTIepepadaTHIBAIOIINE TIPEAMPUSITHSL:
3JIEBATOPHI, MEJIbHULIBI, KOMOHKOpPMOBBIE,

CIIMPTO3aBOABI,ITMBO3aBOJBI W  MacCJIO3aBO/JbI. B
TEXHUKE U TCXHOJIOTHMH IJIA HCpBH‘IHOﬁ nepepa60TKH
3CPHOIIPOAYKTOB BOCTpe60BaHI)I MPpaKTUYCCKU BCC

HnoTeph npu nocseyo0pouHoi obpaboTtke 3€pPHONPOM3BOAAIINE M 3E€pHONEpepadaThIBAIOIIIE
coOpaHHOTO  ypoXas, pocTe HMX  BaJOBOTO npegnpusitus  PK u crpan  CHI.Cornacho
MPOU3BOJICTBA, CHIDKEHHM 3aTpaT Ha MPOU3BOACTBO MPOBEAEHHBIX  DKOHOMUYECKHX  pacu€ToB  H
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MapKETHHTOBBIX HCCIICIOBAHUH CPOK OKYHNaeMOCTH
CTOMMOCTH 3epHOMeETaTeNb-KIaccudukaTopa
cocTaBHT 5 Mecsnes. [IporHo3upyemast HOTpeOHOCTH
PK B nanHOM 000pYIOBaHMHU COCTaBIISICT BEITHYUHY
nopsaka 3,6 ThIC. IITYK.

Peanm3anmsi HacTosIEro cnpoca: TIO3BOJIMT
XO3SHCTBAM IMOJYYUTHh COKpALICHUE MNPUBEIEHHBIX
3arpar B 2,5 pa3a Ha 1 TOHHY 0OpabaTeIBaeMOro
3epHa, NPENOTBPATHTH  3apaXKEHHOCTH  3€pHAa,
NPOU3BECTH  IPEABApHUTENBHYI0  CYIIKYy 3€pHa,
co31aTh OJNArONpPUATHBIC YCIOBUS NI CYIIKH H
XpaHEeHUs 3epPHONPOAYKTOB. [Tpumenenune
npeiaraeMoil TeXHUKH M TEXHOJIOTHU IO3BOJIAIOT
MOJYYUTh 3KOHOMHYECKui sddekr 1,5 muH. TeHre,
npu nepepadotke 1000 TOHH 3epHa 3a cyer
CHIDKEHUS 3aTpaT OT COBMEIIEHHS Ipoliecca pueMa
U TIEpBUYHOHN IIepepaboTKH 3epHa.
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ON THE DISSIPATION OF SINGULAR DIFFERENTIAL OPERATOR OF
THE THIRD ORDER

Abstract: The solution to many of the singular differential operators in some locations can dramatically
change the structure of the phase portrait of the remaining singular. This problem is poorly investigated, although
modern computer technology allows to speed up the process.
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O JUCCUITATUBHOCTHU CUHI'YJAPHOI'O JU®PP®EPEHIIUAJTBHOI'O OIIEPATOPA TPETBEI'O
MHOPAJAKA

Annomayusn:. Pewenue MHo2ux cuHeyisapHolx OuphepeHyuanbHbix onepamopos 8 HeKOMopPbIX MOUKAX MO2ym
Pe3KO MeHAMb CIpPYKMYypy (azo8020 nopmpema 0cmasascy CUHSYIAPHbIMU. [JAHHAA 3a0a4a HI0XO UCCIe008AHHA,
XOmsL COBPEMEHHAS. KOMNbIOMEPHAS MEXHON02USL NO3BOIAEM YCKOPUMb OaHHbII NPOYeEcC.

Knrouegvie cnosa: ougdepenyuanvhulii onepamop, CUHSYIAPHOCHb, OUCCUNAMUBHOCTND.

Brenenue COBPEMEHHBIX  aQJTOPUTMOB M  KOMIIBIOTEPHBIX

OCHOBY HCCJICZIOBAaHUI COCTaBIISIIOT XOPOIIO
M3BECTHbBIE M alIPOOMPOBAHHBIC AITOPUTMBI PELICHHS
3amau JuddepeHIraTbHbIX ypaBHEHHI u
COBpEMEHHBIC ~MaTeMaThdeckue makeTel Maple.
Oco0oe BHIMaHHUE YACICHO MOHCKY K0d(h(HUIICHTOB,
OpH  KOTOPHIX  pelieHue  udQepeHunaIbHOro
ypaBHEHUS BeJeT ceOs TUCCHIIATHBHO.

OcHoBaHMe 1J1s1 pa3padOTKU TeMbl.

JucCUaTHBHOCTb CHHTYJISIPHOTO
muddepeHnnanb HOro  orneparopa  HEJOCTATOYHO
HCCIIeOBaHHA.

HcxoaHbIMH  JaHHBIMH UISE  pa3paboTku
TeMbl SIBISIOTCS U3BECTHBIE TEOPEMBI, OIIPEACIICHIS
muddepeHIHaTbHBIX ONIEPaTOPOB, CHHTYIISPHOCTH U
JUCCUNATUBHOCTH.

OOocHoBaHne HeO0XOAUMOCTH NPOBEACHHUS
HAYYHO-HCCIeJ0BATEIbCKOH padoThl.

Jus COBBEPILIEHCTBOBAHUS METOJIOB
pacuera CUTYJISIPHBIX nuddepeHnnanbHbIX
OIEpaTopoB  TPETHETO  IOpSAAKA,  HEOOXOJUMO
MPOBEICHHE  HCCIENOBAHHWA C  IPUMEHEHHEM

TEXHOJIOTUH.
AKTYaJIbHOCTb MPO0JIeMBbl.

ITpn peleHun HEKOTOPBIX 3a1a4
(byHKIOHATIBHOTO aHaimsa BO3HHMKAET
HEeOOX0ANMOCTh pacueta CUHTYIISIPHOCTH

muddepeHInaNTbHBIX ONIEPaTOPOB.

Cpeenusi 0  IUIAaHMPYeMOM  HAy4HO-
TeXHH4eCKOM YPOBHe pa3padoTKH.

Teopernueckue HCCIIeIOBAHMS n
MaTreMaTHYeCKHe MOJENIN IO3BOJISIIOT MPOU3BOAUTD
pacyer  JAMCCUNIATUBHOCTH W CHHTYJISIPHOCTH
muddepeHnnanbHbIX  OnepaTtopoB.  Pe3ynbrarhl
HCCIIEIOBAHUSI MOTYT C YCIEXOM HCIOJIb30BaThCS
pu MOCTPOEHHUHU CHHTYJISIPHOCTH
muddepeHnraTbHEIX OepaTOPOB TPETHETO MOPSAKA.

Heanbio padoThI SIBIISIETCSI N3y4YHUTh
middepeHnnanbHbple  ONeparopsl,  pa3paboTaTh
ITOPUTMBI ¥ MIPUHIUIBI pacyera JUCCHIIATHBHOCTH
i epeHnnaIbHBIX 0NEepaTopOB.

Jus  nocTiokeHWss 9TOW mend B pabore
peLIaINCh CJIeqyIolIne 32 a4 u:
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- H3ydeHUE CHHTYJISIPHOCTH mpaekmopuei.  KaxmoMy  omnpeneneHHOMY
muddepeHInaIbHBIX OMEPaTOPOB; MIEPEXOTHOMY mporieccy B ¢dazoBoM
- HCCIIEJOBaHNE JIICCUITATHBHOCTH MIPOCTPAHCTBE COOTBETCTBYET  ONpPECICHHAs
JuddepeHnuanbHbIX 0IepaTopoB; ¢aszoBas TpaexTopua. HauampHoe monOMXKEHHE
- HOCTPOEHHE CHHT'yJIIPHOTO n3o0paxaromei TOYKHU ompesensercs
JuddepeHnnanbHOro OIepaKTopa TPEThEerro HayaJbHBIMU yCIOBUAMHU. B ycranoBuBmIeMcs
nopsaKa PaBHOBECHOM  COCTOSHHMH  CHCTEMBI  BCE
- paspabotka mporpammbl Ha Maple u ee IPOU3BOAHBIE PaccMaTpUBAEMOH IepeMEeHHOMH
anpoOanust 11 pa3INdHBIX HAYaIbHBIX YCIOBHM; PaBHBI HYJIO; COOTBETCTBYIOLIHE 3TOMY TOUYKH
(a30BOro MpOCTPaHCTBA HAXOIATCSA B TOKOE H
HayuyHasi HOBH3HA HcCJIeI0BAHUM Ha3bIBAIOTCS 0COObIMU MoYKaMU.
- HCCIE0OBaHHA JVCCUNATHBHOCTD CoBoKymHOCTE  ()a30BBIX  TPAEGKTOPHH  JIA
CHHTYJISIPHOTO AnGQEpEeHIINaIBHOTO OllepaTopa MpH BCEBO3MOKHBIX HavaJIbHbIX OTKJIOHEHUH
HEKOTOPBIX ~ HAYaJNbHBIX  YCJIOBHAX,  3ajada Ha3bIBACTCS (ha306biM NOPMPENOM CUCTEMBL.
peanusoBana Ha Maple.
OcHoBHbIe HAay4YHBIE IOX0KECHM S WNmess  ¢Ga3o0BBIf  TOPTPET  CHUCTEMBI,
BBEIHOCHMBIC HA 3AI0MTY: ONPEACIAIOT MO0 HEMYy O0COOble TOYKH W
- TCOPCTUYCCKHUC AJITOPUTMBI 1 METOJbI pacyeTa TpPaeKTOpUH, HCCIENYIOT ycTOﬁ‘IHBOCTB
AMCCUIIATHRHOCTH u CHHI'YIIIPHOCTH CHCTEMBI M OIICHMBAlOT KadecTBO IIpolecca
muddepeHnnansHOTO oneparopa. YIPaBIICHHSL.
- Pe3ynpraThl pacueToB
IIpakTHyeckasi HEHHOCTH .
p 1 Metoxa ¢azoBoii IJIOCKOCTH
- pa3paboTaHHbIE aNTOPUTMBI U IIPOTPAMMHOE
UCTIONB3YeTCS  JUIA  WCCIENOBAaHHUS  CHUCTEM
obecrieueHne TI03BOJISIET HCCIIe0BaTh
BTOPOTO HOPSAIKA M 3aKJII0YAETCA B TIOCTPOCHUH
JMICCUNIATHBHOCTD CHHT'YJISIPHOTO
(a30BBIX NOPTPETOB HA ILIOCKOCTU. [l 3TOrO
muddepeHnInansHOTO OIepaTopa TPETHETO HOPSIKA. .
13 YPaBHCHUU COCTOSAHHA UCKIIIOYACTCSA BPpEMA U
O00CHOBaHHOCTH H J0CTOBEPHOCTH

MOJIyYeHHBIX Pe3yJbTaTOB -NOATBEPXKIACTCS TEM,
4YTO OHH 6I)I.HI/I TMOJIYUYCHbI Ha OCHOBC H3BCCTHBIX
TCOPECTUYCCKUX u aHpO6I/IpOBaHHI)IX MECTOOA0B
(yHKIIMOHAJIBHOTO aHTaJIH3a.

MOJAEJIUPOBAHUE JUCCUITATUBHOCTHU

Merob (azoBoro MPOCTPAHCTBA
OTHOCSTCS K Hauboyiee pPaHHAM  TOYHBIM
AHAJMTUYECKUM METOJaM TEOPHH HEJTMHEHHBIX
cucreM. K HuMm orHOcuTCcst Meron (ha3oBoid
IUIOCKOCTH M METOJl TOYEUHBIX OTOOpa)KeHUit
unu npeobpaszoBanuii [1].

Dazosvim npocmpaHcmeom Ha3bIBaCTCA
MMPpOCTPAaHCTBO, IO OCAM KOOPAUHAT KOTOPOTO

OTJIOXKEHbl [EPEMEHHbIE, XapaKTepU3YIoIIne
COCTOSIHME JWHAMHYECKOH cucTembl. Ecim
JIBUKEHHE CHUCTEMBI ONMCBIBAETCS
JuddepeHIraTbHbIM ypaBHEHHUEM n-ro

MOPSI/IKA, TO COCTOSTHHUE 3TOH CHCTEMBI B JIFO00H
MOMEHT BpPEMEHH MOXHO XapaKTepHU30BaTh
HEKOTOPOW  TOYKOH n-MepHOro  (ha3oBOrO
MPOCTPAHCTBA, IO OCSIM KOTOPOTO OTJIOXKEHBI
olHA W3 KOOpAWMHAT cucTeMbl U (n-1) ee
NPOM3BOMHBIX.  Touyka,  XapaKTepU3YIOIIas
COCTOSIHHE CUCTEMBI,
Ha3BIBACTCS U300padicaioweli moykou.

ITpn nBWKEHWHM CHCTEMBI H300pakaromast
TOYKA ONMCHIBAET B (ha30BOM IPOCTPAHCTBE
HEKOTOPYI0O KpPUBYIO, HAa3BIBAEMYIO (a306801

OMpPENENISAIOTCS YpPaBHEHUS (ha30BBIX KPHBBIX.
3amaya CTaHOBUTCS JJOCTATOYHO MPOCTOM, €Ciu
paccMmaTpuBaeTcsl CUCTEMa ¢ KyCOYHO-JIMHEUHOU
XapaKTepUCTUKOM HEIMHEMHOro »sineMeHra. B
9TOM cIy4ae B pa3HBIX 00macTax (azoBoii
IUIOCKOCTH CHUCTEMa OITMCHIBACTCS JHHCHHBIMH
YpaBHEHUSMH, B COOTBETCTBHUM C KOTOPBIMHU
CTposiTcsL.  (ha30BBIE TPACKTOPHUH, KOTOPHIE B
najdbpHenneM — “cuiMBaroTcs’ IO JIMHHUAM
MIEPEKITIOUEHUS, onpeesIeMbIM BUJIOM
HEJIMHEWHOU XapaKTePUCTUKHU.

HpI/I HUCCIIEA0OBAHNHA HEJIMHEHHBIX CHCTEM
BBICOKOI'O nopsaKa nux AMMPOKCUMHUPYIOT
CUCTEMaMHU BTOPOI'O MOpAJKa C OKBUBAJICHTHBIM
3arnasabIBAHUCM.

st m300paskeHnst mpoueccoB Ha (azoBoit

IINIOCKOCTHU HGHHHeﬁHOC ypaBHeHI/IC,
OIIMCBIBAKOIIICC CI/ICTEMy, 3aMCHSIOT
SKBHUBAJICHTHBIMH ypaBHeHI/ISIMI/I nepBoro
opsAKa Buaa

‘v

— =T(xv)

Jdt

dx
gt 1)

rae X, y - KoopAuHaTa CUCTEMbI U €€ IICpBas
MMPpOU3BOAHAs,
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f(X, y) - HenuHeHHAS QYHKIHS.

PasmemmnB mepBoe u3 ypaBHenmit (1) Ha
BTOpOE, MOy IIM nmudepeHnraIbHOE
ypaBHEHUE, U3 KOTOPOT0 UCKIFOYEHO BpeMs t:

_fix.y)
¥ )

&) e

Pemenue naHHoro YpaBHCHUA

y=F(x) ®)
ompezieseT ypaBHEeHHE (Ha30BOH TPAECKTOPHH,
KoTOpast rpauyeckn u3odpaxkaercs Ha (azoBoit
wIockocTH (X, y). Kaxmolt coBOKymHOCTH
HAaYallbHBIX YCJIOBUH (X0, Yo) COOTBETCTBYET
CBOE pelleHHe W cBosi (pazoBas TpPaeKTOPHSL.
CemeiicTBO (a3oBbIX TpaeKTopuil
XapaKTepu3yeT  BCE  BO3MOJXKHBIE  BHIBI
MEPEXOHBIX MPOLECCOB B JIAHHOW CHCTEME
YIpaBICHUS. NPU JTFOOBIX HAYaJIBHBIX YCIOBHAX
1 oOpa3zyer ee (ha30BBIN OPTPET.

OCHOBHBIE CBOWCTBa (pa30BBIX TPACKTOPHIMA
BBITEKAIOT U3 BRIpaXKeHHS (2):

1) ecnu f(x, y) onpenesieHa U HENpPEphIBHA
B HEKOTOPOW 00JaCTH M UMEET HEeMpephIBHBIC
YaCTHbIC MPOU3BOJHBIC 0 CBOUM apryMeHTaM,
TO 4Yepe3 BCAKYIO TOUKY (a30BOM MIIOCKOCTH, 3a

UCKIIIOYEHHEM  OCOOBIX  TOUYEK, IPOXOAUT
enMHCTBeHHAas  (a3oBas  TpaeKkTopHusi.  OTO
O3Ha4aeT, 4ro (a3oBbIE TPACKTOPHUH  HE

MIEPECEKAIOTCST MEXTy COOOM;

2) Tak kak npu y>0 npousBognas dx/dt>0 u

X TOJBKO BO3pacTaer, TO B BepxHed (azoBoit
MOJYIJIOCKOCTH TPH BO3PAaCTaHUM BPEMEHHU t
cieBa
HWXKHEH

n300paXkaromas  TOYKA  JIBHIKETCS
Hampaso. COOTBETCTBEHHO B

e

MOTYIUIOCKOCTH JIBV)KEHHE MPOHMCXOIUT CIpaBa
HaJeBO. Hanpasnenue JBIKCHUS Ha
TPaCKTOPHSIX MOKA3bIBAIOT CTPEIKAMH;

3) B Toukax, rae y=0, f(x, y)'0 (HeocoObIx
TOYKax Ha ocH abcrmucc), (pa3oBbIe TPACKTOPHU
MIePECEeKA0T OCh MO IPSIMBIM YITIOM.

B tex ciyuasx, Korja pelieHne ypaBHEeHHs
) AHATNTHICCKUMHU METOIaMHU
3aTPYIHUTEILHO WM HEBBIMOIHUMO, (a30Bbie
TPaeKTOpUHU MOYHO MOCTPOUTH
MPUOJIU3UTEILHBIM ~ TPa(QUUYECKUM  METOJIOM
H30KJIHUH [2, 5, 10].

H30kmnHBL MPEICTABISIOT coboit
TEOMETPUYECKOe MECTO BCEX TOYeK (ha3oBOii
IUTOCKOCTH, ISl KOTOPBIX HAKJIOH (ha30Boii
TPACKTOPUH PaBeH MOCTOSHHOMY 3HAUYCHHUIO Cj,
To ectb dy/dx=ci. Torma Bmecto (2) MOXHO
HanucaTtb ypaBHCHUE

flx. ) —c

W

nu3 KOTOpOFO nonyqaeTcsl ypaBHeHI/Ie N30KJIINHBI
y =j(X Ci).

3amaBas pa3nIuuHbIC 3HAYCHUS CjHAKJIOHA
KacaTtelbHbIX K  (Da30BBIM  TpPACKTOPHSM,
NEepeceKaloUM  3TH  HM30KJIHMHBI,  CTPOST
CEMEHCTBO HU30KJIMH, KOTOPbIE HCIHOJIB3YIOTCS
JUISL TOCTpOeHHs (a30BbIX TpaekTopHii (puc. 1).
dazoBas TPaeKTOpUSI B TOYKE IEPECEUECHHUS C
HM30KJIMHOM MMeeT yroa HakjioHa arctgci. B
KayecTBe NpUMepa Ha pHc. | Ha HM30KIMHAX

OTMEYEHBI HaKJIOHBI KacaTeJIbHbIX K
HepeceKaro M ux TPAEeKTOPUIM
HANpaBJAIONIMMH  CTPEIKaMH H  IOCTPOEHa

(ha3oBast TPACKTOPHSI, UCXOIAIIAS U3 TOYKH A.

Pucynok 1 - IlocTpoenne ¢pa3oBoii TpaeKTOPUU METOAOM U30KJIUH.
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{ ISRA (India)

Impact Factor: | GIF (Australia)

| 1SI (Dubai, UAE) = 0.829 |

| SIS (USA) =0.912 | ICV (Poland)  =6.630
| PHHI] (Russia) =0.234 | PIF (India) =1.940
i ESJI (KZ) =3.860 | IBI (India) = 4.260

L JIF { SJIF (Morocco) = 2.031
PaccmoTrpum ¢azoBrie TPaeKTOpUH OTKyJa, HCKIIOYMB BpeMsa t, HaXxoauM
JMHEUHON CHCTEMBI BTOPOI'o rnopsiaKa, muddepeHnransHOe ypaBHEHUE Ui

MEPEXOHBIN MpOLECC B KOTOPOW OMMCHIBAETCS
ypaBHEHHEM

d*x dx _
-3, —=a,x=10
dt- dt

Beens  o6o3HaueHue O CKOPOCTH
W3MEHEHHUS PeTyIUpyeMoil BennmanHsl y = dx/dt,
HOJIyYMM OSKBUBAICHTHBIC ypPaBHEHHS MEPBOTO
HopsAKa

orpeaeneHus (Ha30BbIX TPACKTOPHUI

Pemenne y =F(x) 3TOoro ypaBHeHHS
OIpeAesieT ypaBHEHUS (Aa30BBIX TPACKTOPHUH
Ha (a3oBoil mockocTH (X, y). Bo3moxHble
BUJIBI (ha3oBBIX MIOPTPETOB CHCTEMBI,
COOTBETCTBYIOIINE KOPHSIM
XapaKTCPUCTHYCCKOTO YPAaBHCHUS p2 tapt+a=
0, mpuBeeHHI B TabONHIIE.

KOpHH XAPAKTEPUCTUIECCKOI'0 YPABHCHMUSA.

KOp]—[I/I XAPAKTEPUCTUIECCKOI'0 YPABHCHUSA

Iim
Fe
1. a1=0, ax>0
Im
Fe
2. a12>4a2, a:>0, a>0
Im
Fe
3. ax<0
Im
Re
n
4, a12<4a2, a:<0, a>0
It
Ee

5. a12<4a2, a:>0, a>0

X

Ilepexoaublii mpouece

ES

s

[

Taoauna 1

®a3oBas TPAECKTOPHUA

ocobag TOUEA -
LIEHTP

oco0ag ToYEE -
VCTOMSHMBERIT V3em

ocobad ToUEa -
CemIo

oco0ag TOYEa -
HEYCTOMYMERLT QoKyC

QCo0as To4Ea -
VCTOIMHERTT PoryC
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| ISRA (India) = 1.344 | SIS (USA) =0912 | ICV (Poland)  =6.630
.| ISI (Dubai, UAE) = 0.829 | PMHII (Russia) = 0.234 | PIF (India) =1.940
Impact Factor: | GIF (Australia) =0.564 | ESJI (KZ) ~ =3.860 | IBI (India) = 4.260
i JIF =1.500 { SJIF (Morocco) =2.031 |
Im X
Re
t
6. a1*>4ay, a1<0, a>0 HEEEFDDfHHIEDE:iE%E:éEJ
Bun 3 pacmoyioxxeHue (hazoBBIX pacxomsmuMcs — HeorpaHuyeHHo.  Kaptuna
TPaeKTOpPUH, a TAK)KE HAIPABICHUE IBUKEHUS ($a30BBIX TPAGKTOpWUH M TaKOH CHCTEMBI
Mo HUM  Hu300pakaromed  TOYKH  JAloT m3obpaxkeHa Ha puc. 2.15,a. 3mecy BOMM3M

BO3MOXHOCTb CYIHUTb O XapakTepe IBUKECHHS
CHACTEMBI U €r0 YCTOWYMBOCTU IPHU PA3IUYHBIX
HaYaJIbHBIX OTKIIOHEHUAX. OcoOble TOUYKU U UX
XapakTep OINpEAENIAI0T COCTOSHUE PaBHOBECHUS
HCXOJIHOM CUCTEMBI.

PeanbHble  aBTOMaTHYECKHE  CHCTEMBI
MOYHO CUWTATh JUHEHHBIMU B MPEANOI0KEHUN
MaJIOCTH OTKJIOHEHUH NEpPEMEHHBIX OT UuX
YCTaHOBUBIIMXCS 3HaueHWW. 3a mpeaenamu
yKa3aHHOH  oOyacTh  KapTHHa  (ha30BBIX
TPaeKTOPUI MOXKET CTaTh KaueCTBEHHO MHOU. B
YaCTHOCTH, €CJIM 0 JIMHEHHOW TEOpUH cHUCTEMA
HEyCTOMYMBasT M MPOLECC PACXOOUTCS, TO
MOXET OKa3aTbCsA, UYTO U3-3a (PaKTHUECKOH
HEIIMHEWHOCTH XapaKTepUCTHK OH He Oyxaer

HayaJla KOOpAMHAT MOJIY4aroTCsl CIIUPaIIH, KakK B
HEYCTOWYMBON JIMHEHHOM cucTeMe, HO jaiee
OHM  TPHUOIKAIOTCS  ACHMITOTHYCCKH K
3aMKHYTOMY KOHTYpPY OTPaHHUYEHHBIX Pa3MEPOB.
K Hemy ke npuOmmkaroTcs M Bce CIHpaiy,
HaxojsIMecs BHE KOHTypa. Takoro poja
3aMKHYTBII ~ KOHTYp MpEACTaBIseT CcoOoi
0coObIif BUI JMHHHUN Ha ()a30BOU IIOCKOCTH U
Ha3bIBAETCSl YCTOMYUBBIM MPEAEIbHBIM IIUKIOM.
YeTouuBbI NpeebHbIi UK COOTBETCTBYET
ABTOKOJICOaHUSIM CUCTEMBI. Pasmepsnt
NPEAETBHOTO LMKJIA MPEACTABISAIOT aMIUIUTYAbI
KoJIeOaHUH CaMOi BEMYHHBI X M CKOPOCTH €¢
usmMeHeHus y. Junga onpeneneHus mnepuoaa
aBTOKOJIeOaHUI HE00X0AUMO pEIuThH
ypaBHEHHE CUCTEMBI BO BpEMEHHU.
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PucyHok 2 - ®a30Bble TPAEKTOPUH HEJHHEHHBIX CHCTEM:
a - YCTOMYMBBIi NpeiebHbI IUKJI;
0 - HeycTOHYMBBII NpeAebHbINA MK
B - (ha30BBIii MOPTPET CHCTEMBI ¢ cenapaTpucaMu

Ha pwuc. 3 mpencraBieH OTHOCHUTENBHO HPOCTOM

(hazoBsIit MOPTpeT TPUITEPHOH
ONKUCBHIBAIOLICH  SIBICHWE  KOHKYPEHLIUU
OJTMHAKOBBIX BHJIOB!

CHCTEMEI,
JIBYX
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| ISRA (India) = 1.344 | SIS (USA) =0.912 | ICV (Poland)  =6.630
.| ISI (Dubai, UAE) = 0.829 | PMHII (Russia) = 0.234 | PIF (India) =1.940
Impact Factor: | GIF (Australia) =0.564 | ESJI (KZ) ~ =3.860 | IBI (India) = 4.260
i JIF =1.500 i SJIF (Morocco) =2.031 i
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Pucynok 3 - ®a30Bblii NOPTPeT TPUITEPHOIi CHCTEMbI, ONMCHIBAIOLIEl ABIEHNE KOHKYPEHIIMH MeKIY ABYMS
OJMHAKOBBIMH BH/IaAMHU.

CoOOTBETCTBYIOIIAsl CHCTEMa ypaBHCHUH HMEET
BHI:

E

1., _ gy 2
? .xl .xl X 2 axl a
d’xz 5

" =J:2 _.7:1):2 -axz .

code: Maple

restart;with(DEtools):

>al:=0.2;

>a2:=-3;

> DEplot({

> diff(x(t),t)=x(t)-x()*y(t)-al*x(t)*x(t),
> diff(y(t),t)=y(t)-x(t)*y(t)-a2*y(t)*y(t) },
>

> [x(t),\y()],t=-2..1,

> [[x(0)=1,y(0)=2],

> [x(1)=1,y(1)=.7],

> [x(-2)=2,y(-2)=-5]

>

>1,

> stepsize=.2,color=[x-y,x-y,x],linecolor=blue,arrows=MEDIUM);
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| ISRA (India) = 1.344 | SIS (USA) =0.912 | ICV (Poland) =6.630

.| ISI (Dubai, UAE) = 0.829 | PMHII (Russia) = 0.234 | PIF (India) =1.940
Impact Factor: | GIF (Australia) =0.564 | ESJI (KZ) ~ =3.860 | IBI (India) = 4.260
i JIF =1.500 i SJIF (Morocco) =2.031 i

2e+Diy

2.5e+564

. T T e e
P . 0. S RSP L R S
T T W
T T T N Ry
P R L L ), Y
T T T T T W
P L L L B S
T T T T NG

A I P S P L. L

. Yo S SR S SR S SR S 2
. S I S SR S R R B S
. Y S S
T T N e e e e

1e+58

5e+Eb

+ I I I Il I I I I Il I I I I Il I I I I Il I I I I Il I I I I Il I
0 ‘I; Be+50 1e+51 1.5e+51 2e+51 2.5e+51 Je+51

> restart;with (DEtools) :
al:=0.2;
az:=-0.1;
DEplot ({
diff (x(t) ,t)=x(t)—x({t) *y(t)—al*x(t) *=x(t) ,
diff (y (), )=y (£) -x (£) *y (£) —a2*y (£) *y (¥) 1},

[x(t)  \y(t)],t=-1..1,
[[=(0)=1,y(0)=2]1,
[(0)=1,y(0)=-.7],
[x(0)=-1,y(0)=1]

] r
stepsize=.1,celer=[x-y,x-y,x],linecoler=blue, arrows=MEDIUM) ;
al=02

a2:=-01
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ISRA (India) = 1.344 | SIS(USA)  =0.912 |ICV (Poland) =6.630

. ISI (Dubai, UAE) = 0.829 | PUHII (Russia) = 0.234 | PIF (India) =1.940
Impact Factor: | g ¢ (australia) = 0.564 |ESJI(KZ)  =3.860 | IBI (India) = 4.260
JIF =1.500 i SJIF (Morocco) =2.031 i

N NSs s A

i e T T T T e ™ T T T T T

NTa W K K
b\*_#’fﬂxﬁ’/#/#z ¢ o

> restart;Fl:=diff (y1 (x) %)=yl (x) -yl (x) *y2 (x) —al*yl (x) *y2 (x) ;
F2:=diff (y2 (x) ,x)=y2 (x) -yl (x) *y2 (x) —a2*y2 (x) *y2 (x) ;
d
Fl:= —yl(x) =yi(x) = y1(x) 32(x) — aly1(x) y2(x)
d
F2:= ——y2(x) =32(x) — pI(x) y2(x) — a2)2 ()*

> yt:=solve (F1,y2(x)) ;
e VI(x) (al + 1)
> F3:=simplify (subs (y2 (x)=yt,F2)) ;

a [ —[%y}(_}c]] + yi(x) J [—[%y!(_x]] +y1(x]] [}'I(x]la1+y1(x]l—yf(x] al + aZyl(x) —Q‘Q[%}'f{x]] —}'I(x]]
B=% 31(x) (2l + 1) =T

yI(x)* (a2 + 1)
> Fd:=subs (yl (x)=diff (y(x) ,x) ,F3);

- [ ;—E}mj + g}m [—[5}-@] + %y(x]] [f‘%m]
[%y(x]] @+ [%y(x]]l (@l +1)
[— [ f‘?lm] + %y(x]] [ [%y(x]]laf g - (fo)a+ e ow) - [ :i?y(xl] - [%y(x]]]

[ﬁy(x]]l (al+1)2

F4:=

2
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{ ISRA (India)

= 1.344 | SIS (USA) =0.912 | ICV (Poland) =6.630

.| ISI (Dubai, UAE) = 0.829 | PMHII (Russia) = 0.234 | PIF (India) =1.940

Impact Factor: | GIF (Australia) =0.564 | ESJI (KZ) ~ =3.860 | IBI (India) = 4.260

i JIF =1.500 i SJIF (Morocco) =2.031 i
> simplify (F4) ;
(o) o) (o)
de & & B
d 2 -
[E;yuﬂ (al +1)
& d 2 d 2 d 2
[E;ﬂﬂ—[apuﬂN—fana]m—[awm]+[Epm]m—w[&ym]+ﬂ[g;na}»§ﬂn]
N 2
(@) @+

> restart;with (DEtools) :

aZ2:=-0.2;

for i from -10 to 10 de

al:=i/10;

DEplot ({

diff (x(t) ,t)=x(t)-—x(t) *yv(t) al*x(t) *x(t),
diff(y(t) ,t)=y(t)—x(t) *y (t) —a*y(t) *y (t) 1},

[x(t) \y(t)],t=-1.
[[x(0)=1,y(0)=21,
[x(0)=1,y(0)=-.71,
[x(0)=-1,y(0)=1]

1.

1,

ste-;psiz_e=. _2 N cc;lc:r= [J{.—}'—,J_{.;Y,J{.]_ N lj:riecc:lc:r=blue N a.r.rows=MED IUM) ;

od;

=

é,/ e e T e e e ey e

—

i

f T e e e e e
B e i e L e i

e
I

(]

a2 =-02
al =-1
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| ISRA (India) = 1.344 | SIS (USA) =0.912 | ICV (Poland) =6.630

.| ISI (Dubai, UAE) = 0.829 | PUHII (Russia) =0.234 | PIF (India) = 1.940
Impact Factor: | e (australia) =0564 | ESJI (KZ) ~ =3860 | IBI(india) = 4.260
L JIF = 1.500 | SJIF (Morocco) =2.031 |
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[ ISRA (India) = 1.344 | SIS (USA) =0.912 | ICV (Poland) =6.630

. 1 1Sl (Dubai, UAE) = 0.829 | PHHII (Russia) =0.234 | PIF (India) =1.940
Impact Factor: | e (australia) =0564 | ESJI (KZ) ~ =3860 | IBI(india) = 4.260
L JIF = 1.500 | SJIF (Morocco) =2.031 |
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{ ISRA (India)

Impact Factor: | gi¢ australia)

{JIF

, = 1.344
{ 1SI (Dubai, UAE) = 0.829
=0.564 |
=1.500 |

SJIF (Morocco) = 2.031

| SIS (USA) =0912 | ICV (Poland)  =6.630
| PHHI] (Russia) =0.234 | PIF (India) =1.940
{ ESJI (KZ) = 3.860 = 4.260

| 1BI (India)

BruiBoabI
ITo pesymbraTaM TPOBEICHHOTO HCCIICIOBAHUS

MOKHO CO€JIaTh BBIBOIBI, YTO:

- MOJIYYCHHO CHHTYJIAPHOC

,un(b(bepeﬂunanLHoe YpaBHECHUEC TPETHETO NNOPAAKA;

- UCCJICJOBAHHO JUCCUIIATUBHOCTDL MOJYYCHHI'O

OICPTOpPa NpU HEKOTOPHIX HAYAJIbHBIX YCJIOBUAX MPU

pa3

JIMYHBIX KO3 dUIieHTaX;
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«Theoretical & Applied Science» - MexIyHapoIHbIH HAYYHBIH KYPHAJ 3apETHCTPUPOBAHHBIN Bo DpaHIuy,
W BBHIXOOAMMA B Qopmare MeXIyHaApOIHBIX HaydHO-TIPAaKTHIESCKUX HHTEpHET KoH(epeHmmid. KonbepeHmn
MPOBOIATCS eXeMecs4HO — 30 Yucna B pa3HbIX FOpoJax M CTPaHax.

IpenpuHT XypHana nMyOJIMKyeTcs Ha caiiTe 3a JeHb 10 KOH(pepeHuuu. Bee jxenamoiune MOryT y4acTBOBaTh B
"OOMeHe MHEHHSMU'" 110 MIPEACTABICHHBIM CTaThsIM.

Bce momaHHble aBTOpaMHM  CTaThd B TEYCHHM 1-ro OHsS pasMmernarorcst Ha caiite http://T-Science.org.
[eyaTHbIii 3K3EMIUTAP PACcCHUIACTCS ABTOPaM B TeueHUe 2-4 JHEH, cpa3y Mmoclie MPOBEACHUS KOHDEPEHIINH.
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