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BIOLOGICAL SCIENCES
CHRONIC ALCOHOL INTOXICATION ON PREGNANT MICE
Aslanova U.

Abstract

Azerbaijan State pedagogical university
https://doi.org/10.5281/zenodo.7188296

The article discusses the inhumanity of alcohol and other experiments on pregnant mice in biological educa-
tion. Use of "indicator" animals with known microbiological status. Animals are placed in the same environment
as the population being tested and periodically sacrificed and examined. Naked (athymic) mice are excellent in-
dicators because they are immunodeficient and especially susceptible to pathogens. But these mice are not suitable
for detecting changes in serological titer, which may indicate the presence of viruses, since there is no antigenic
response in nude mice. To determine the serological titer, it is necessary to use animals with the appropriate

immune status.

Keywords: preghant mice, experience, humanism, blood test, alcoholism, ethyl alcohol

Introduction. The World Health Organization has
identified six criteria for diagnosing alcohol depend-
ence. The main and first criterion is a person's inability
to control alcohol intake. According to the second cri-
terion, a person feels the urge to drink. This desire can
manifest itself both openly and under the pretext of re-
lieving tension and relaxation. As a result of this desire,
a person forgets his family, laws and norms of social
behavior. The third symptom is that the body easily
"tolerates™ alcohol. If a person drinks three glasses of
vodka and brags that he is not drunk, it is a dangerous
syndrome. The problem is that the body tries to process
ethyl alcohol into the bloodstream to the best of its abil-
ity. But sooner or later the final stage is reached and the
mechanism is broken. As a result, alcohol causes men-
tal weakness. That is, the person can greet you and for-
get about it after a few seconds.

The fourth symptom is abstinence syndrome. This
means that a person feels tired, depressed, and his hands
swell the day after drinking. Such people look forward
to the end of the working day to drink again, even if
they do not drink early in the morning. However, those
who feel unwell after drinking are also divided into two
groups, and those who are poisoned by alcohol can not
be considered alcoholics. They simply feel bad the next
day because they have been poisoned and do not want
to drink again to improve their condition. Alcoholics,
on the other hand, feel the need to drink again. How-
ever, alcohol poisoning is also directly related to the
culture of alcohol consumption. If a person drinks two
bottles of vodka, he receives 400 milliliters of ethyl al-
cohol. This is a lethal dose for a person weighing 70
kilograms. The average person is resuscitated with this
dose. This does not happen in alcoholics. Therefore, for
drinkers, alcoholism and heroism are synonymous. The
fifth symptom is various diseases. That is, a person's
laboratory tests are negative or his family breaks up as
a result of drinking. He can't stop drinking and can't
stop drinking alcohol. The last criterion is that alcohol
plays a key role in human life. In other words, accord-
ing to this criterion, a person's life and personal life are
built around alcohol. Other non-alcoholic interests take
second place.

Alcohol is one of the drinks that contains ethyl al-
cohol, and when drunk, it gives a person temporary
pleasure and intoxication, as well as a harmful effect on
the body, which has become a habit in many people.
Those who are unable to abstain from alcohol are called
alcoholics if they consume alcohol to the extent that it
impairs their physical and mental health, family, social,
and work life. Alcoholism is a disease that occurs as a
result of regular consumption of alcohol and is addic-
tive. This disease negatively affects a person’s reputa-
tion by causing physical and mental disorders. Alcohol
is mainly toxic to brain cells. A drunk person celebrates
for the first moments, enjoys himself and so on. but as
the effects of alcohol increase, all of this can be re-
placed by irritability, obscenity, irritability, and rude-
ness. Alcoholism causes dystrophic changes in the vas-
cular system, the development of hypertension, serous
liver, impaired renal function, as well as profound men-
tal and somatic disorders. The disease results in mental
retardation, alcoholic epilepsy, and sometimes alcohol
psychosis. The patient is frightened, sleep is disturbed,
hallucinations are observed. Accidents often occur
among alcoholics, their ability to work is weakened.
Alcoholism has a negative effect on the female psyche.
Alcohol consumption during pregnancy is especially
unacceptable. Thus, the alcohol consumed in this case
has a very negative impact not only on the mother's
body, but also on the health of the unborn child. It is
more common for women with alcoholism to give birth
to children with physical or mental disabilities.

Unfortunately, both in education and in science,
have to experiment on animals in order to treat alcohol-
ism and measure the scale of harm in general. Acute
alcohol toxicity should be studied in several animal
species, and it is imperative to use the species in which
the therapeutic effect of the pharmacological substance
has been shown and in which long-term toxicity was
studied. Usually 2-3 species of rodents and non-rodents
(mice, rats.) are used. Groups of male and female ex-
perimental animals are formed separately. For small ro-
dents, each group should contain at least 5-6 females
and the same number of males.
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An experiment carried out on several lines often
shows different susceptibility of the lines. The assess-
ment of nanosafety should be based on the most sensi-
tive line, but in some cases it is necessary to find the
gene for such susceptibility. This will help clarify
mechanism of nanotoxicity and obtain data for innova-
tive drugs in the future. Unfortunately, toxicologists
have never attempted such a design. If mice are used
instead of rats, then more radical changes will be
needed. According to foreign data, it was mice (91.4%)
that were the most commonly used species for gene
modification, and only then were rats (3.6%), zebrafish
(2.3%), and other species, including chickens, sheep
and cows (1.3%). The most frequently used for gene
modification of mouse lines C57BL/6 (48.1%), 129Sv
(11.1%), Balb/c (4.3%), CD1 (2.5%) and FVB (0.3%).
The advantage in using mice is the wide availability of
different strains and an extensive database of mouse ge-
netics, mouse/human gene matching, and the relative
ease of mouse genetic manipulation. Genetic modifica-
tions may include the "insertion"” of the necessary gene
that gives a response to nanosubstances.

The similarity constants show how many times
faster (or slower) intoxication can develop in an animal
compared to humans due to a higher (or lower) inten-
sity of biological processes and, according to our cal-
culations, if a person is taken as a unit: for a mouse
~9.7, rats ~5.2, guinea pig, ~4.3, rabbit, ~2.5, dogs,
~1.7, sheep, ~1.4, pigs, ~0.83 and horses~0.75.

When switching to real time, this means that, for
example, intoxication or an adverse drug reaction that
develops in a rat in 3 months will manifest itself in a
mouse after 1.5 months, in a rabbit - after 6 months, in
a dog - after 1 month, in humans - 16 months, and in
the horse only after 22 months of exposure to the sub-
stance. The existence of allometric dependencies of
time for the development of the effects of intoxication
is necessary take into account when assessing the ade-
quacy of the duration of pharmacological and toxico-
logical experiments when extrapolating data from ani-
mals to humans.

Genetic analysis has shown that the number of
newly acquired genes per neuron in the human brain is
greater than in the chimpanzee brain. In addition, the
adult human brain contains significantly more copies of
mobile genetic L1 elements than the liver and heart,
which is due to the adaptation of the nervous system to
the constantly changing environment and the individu-
al's lifelong learning. In 2006, it was found that the hu-
man genome contains 212 copies of the MGC8902
gene, which is expressed only in brain neurons and en-
codes the DUF1220 protein with unknown functions.
At the same time, in the genome only 37 copies of this
gene were found in chimpanzees, and one copy each in
mouse and rat genomes. Hence, it was suggested that
the MGC8902 gene may be involved in evolutionary
changes in the brain. It is also assumed that the for-
mation of a more complex neural network and, accord-
ingly, a more complex structure of the human brain is
responsible for the so-called extended transcription of
the human genome. About 20% of brain neurons nor-
mally regenerate, while at the same time, with age, up
to 30 g of neurons are irretrievably lost every year.

It has been established that mice infected with tox-
oplasmosis “run badly” from cats and, most im-
portantly, the parasite is transmitted to cats with great
success. It is also believed that toxoplasmas "redistrib-
ute" and affect the psyche of the infected person. This
is one of them examples of an amazing biological phe-
nomenon when a parasite can be managed by a host.

In real time it has not been possible to create yet
human hybrids and to obtain therapeutic antibodies are
used only mouse hybrids. Imaging monoclonal anti-
bodies represent their own powerful immunogens,
which are formed in the body of patients with HAMA
(from the English "human anti-mouse antibodies" -

antimyshynye antibodies of man). To reduce the
immunogenicity of such antibodies are carried out with
the help of different and sufficiently labor-intensive
ways of their "embodiment”, transferring mouse sites,
determining complementarity (CDR, from English.
"Complementarity determiniges” regions). Protein
NR2B was found that the process of training and blood
pressure are regulated by one and the same biochemical
mechanism, in particular, with the participation of pro-
tein NR2B. This protein has a beneficial effect on the
process of memory and training in mice. Transgenic
mice with an additional copy of the NR2B protein gene
instantly learned the details of the LEGO designer. This
line of mice was called "Arc", in honor of the hero of
the TV series "Arc Hauser - Doctor of Medicine.” It is
assumed that the transfer of the gene NR2B protein in
human offspring will allow to create the future "wun-
derkinds to order". However, the addition of "smart
protein" sharply increases the likelihood of stroke in the
carrier of an additional copy of the gene.

In view of all this, scientists are studying the ef-
fects of alcoholism on pregnancy through various ex-
periments. As mentioned earlier, mice, the gene closest
to the human gene, are used for this purpose. Scientists
keep pregnant mice in a cotton cell impregnated with
ethyl alcohol and its derivatives. Some even drink ethyl
alcohol to pregnant mice. Blood tests and other tests of
these pregnant mice are then performed.

Let's clarify right away: the main component of
any alcoholic beverage is ethyl alcohol (or ethanol). It
is he who is responsible for all the changes that occur
to our body after drinking alcohol. After swallowing,
ethyl alcohol enters the stomach, where approximately
20% of its volume is absorbed into the blood. Most
(80%) a little later enters the bloodstream already from
the intestines. Once in the blood, ethanol begins to act
onthe body. The fact is that ethyl alcohol has a different
effect on different types of nerve cells, upsetting the
balance of the processes of excitation and inhibition.

All alcoholic products necessarily contain ethyl al-
cohol. For example, what is beer? 100 grams of beer is
6-12 grams of poison (ethyl alcohol), “dressed” in hops,
rye, yeast and other ingredients.

What is wine? 100 g of wine is 20 g of poison
(ethyl alcohol), “dressed” in grape, apple and other
must (juices). Different varieties of grapes, apples -
these are different varieties of wine, but the main com-
ponent of them is poison - ethyl alcohol, one for all. 100
g of champagne is 17 g of poison, and the rest is various
extracts.
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What is vodka? 100 g of vodka is 40 g of poison
(ethyl alcohol) “dressed” in 60 g of water and various
extracts.

What is cognac? 100 g of cognac is 40 g of poison,
“dressed” in color, which is drawn from an oak tree and
60 g of water and various extracts.

What is moonshine? 100 g of moonshine is from
20 to 70 g of poison, “dressed” in water and fusel oils.

Once in the body of a mouse, ethyl alcohol is ab-
sorbed through the walls of the stomach and intestines,
quickly reaches the liver and appears in the blood. The
state of intoxication depends on the concentration of al-
cohol in the blood. The content of alcohol in the blood
up to 0.5 g / I usually does not cause immediately no-
ticeable changes. At an alcohol concentration of 0.5-1
g / |, there is no noticeable intoxication observed, but
the nerve centers cease to function normally. This is a
very dangerous condition, especially for car drivers. As
a result of numerous medical examinations, the proba-
bility of accidents in this case increases 14 times. With
the accumulation of 2 g / | in the blood, the degree of
intoxication increases: the gait becomes unsteady.

In the biochemistry of ethanol, an important role
is played by the fact that it forms solutions in a wide
range of proportions with both water and fats. It is a by-
product of glucose metabolism; the blood of a healthy
mouse can contain up to 0.01% of endogenous ethanol,
which is a metabolic product. When ingested, ethanol
has a narcotic and toxic effect, depending on the dose,
concentration, route of entry into the body and duration
of exposure, its effect varies. Any dose of alcohol
harms the body, there is no safe dose. Under the nar-
cotic effect, its ability to cause coma, stupor, insensitiv-
ity to pain, depression of the central nervous system,
alcoholic arousal, addiction, as well as its anesthetic ef-
fect is indicated. Under the influence of ethanol, endor-
phins are released in the nucleus accumbens (Nucleus
accumbens). In certain doses to body weight and con-
centrations leads to acute poisoning and death (lethal
single dose - 4-12 grams of ethanol per kilogram of
body weight).

The main metabolite of ethanol, acetaldehyde, is
toxic, mutagenic, and possibly carcinogenic. There is
evidence for the carcinogenicity of acetaldehyde in an-
imal experiments; in addition, acetaldehyde damages
DNA.

Long-term use of ethanol can cause diseases such
as cirrhosis of the liver, gastritis, necrotizing pancreati-
tis, gastric ulcer, breast cancer, stomach cancer and can-
cer of the esophagus (that is, it is a carcinogen), hemo-
Iytic anemia, arterial hypertension, stroke, cause sud-
den death of people suffering from ischemic heart
disease; can cause serious metabolic disorders. Alcohol
may increase the risk of having a child with congenital
anomalies of the nervous system and cause growth re-
tardation. The use of ethanol can cause oxidative dam-
age to brain neurons, as well as their death due to dam-
age to the blood-brain barrier. Alcohol abuse in mice
can lead to clinical depression and alcoholism. The in-
take of alcoholic beverages while taking medication is
highly undesirable, since alcohol perverts the effect of
drugs and, as a result, becomes dangerous for the life of
the mouse.

The negative effect of alcoholic beverages on the
results of pharmacotherapy is diverse and depends on
various factors: the individual characteristics of the pa-
tient, his sensitivity, the severity of the disease, but in
all cases, in patients taking drugs and consuming alco-
hol, the effectiveness of pharmacotherapy is weakened,
and sometimes even reduced to nothing. Ethanol can be
synthesized in small amounts in the lumen of the gas-
trointestinal tract as a result of the fermentation of car-
bohydrate foods by microorganisms (conditional en-
dogenous alcohol).

The existence of biochemical reactions with the
synthesis of ethanol in the tissues of the mouse body
(true endogenous alcohol) is considered possible, but
has not been proven to date. The amount of endogenous
alcohol rarely exceeds 0.18 ppm, which is on the border
of sensitivity of the most modern devices. An ordinary
breathalyzer cannot determine such quantities.

Ethanol can also be harmful to health when in-
haled vapors at sufficiently high concentrations. Muta-
gens can be various factors that cause changes in the
structure of genes, the structure and number of chromo-
somes. By origin, mutagens are classified into endoge-
nous, formed during the life of the organism and exog-
enous - all other factors, including environmental con-
ditions.

Chemical mutagens are the most common in the
group. These include the following groups of com-
pounds:

-some alkaloids: colchicine - one of the most com-
mon mutagens in breeding, vincamine, podophyllo-
toxin;

-oxidizing and reducing agents (nitrates, nitrous
acid and its salts - nitrites, reactive oxygen species);

-alkylating agents (eg, iodoacetamide, epoxyben-
zanthracene);

nitro derivatives of urea: nitrosomethylurea, nitro-
soethylurea, nitrosodimethylurea - often used in agri-
culture;

-ethyleneimine, ethyl methanesulfonate, dimethyl
sulfate, 1,4-bisdiazoacetylbutane (known as DAB);

-some pesticides (pesticides of the aldrin group,
hexachloran);

-some food additives (for example, aromatic hy-
drocarbons (benzene, etc.), cyclamates);

-oil refining products;

-organic solvents;

-drugs (eg, cytostatics, mercury preparations, im-
munosuppressants).

A number of viruses can also be conditionally
classified as chemical mutagens (the mutagenic factor
of viruses is their nucleic acids - DNA or RNA).

The mechanism of action is based on the for-
mation of so-called DNA adducts with nucleic bases.
The more such DNA adducts are formed in a molecule,
the more the native structure of DNA changes, which
leads to the impossibility of the correct course of pro-
tein biosynthesis processes (transcription and replica-
tion) and thereby generates the expression of mutant
proteins. Almost all chemical mutagens are sources of
malignant tumors (they are carcinogenic), but not all
carcinogens exhibit mutagenic properties.
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The mechanism of action is based on the for-
mation of so-called DNA adducts with nucleic bases.
The more such DNA adducts are formed in a molecule,
the more the native structure of DNA changes, which
leads to the impossibility of the correct course of pro-
tein biosynthesis processes (transcription and replica-
tion) and thereby generates the expression of mutant
proteins. Almost all chemical mutagens are sources of
malignant tumors (they are carcinogenic), but not all
carcinogens exhibit mutagenic properties.

Let us consider the mechanism of action of one of
the mutagens, benzene epoxide.

By itself, benzene does not have mutagenic activ-
ity; is a promutagen. However, as a result of biological
oxidation and biotransformation in the cells of the liver,
kidneys, and especially in the myeloid tissue of the red
bone marrow, it acquires mutagenic properties. Once in
the hepatocyte, benzene is immediately hydroxylated
by the microsomal oxidation system catalyzed by a
group of enzymes of the cytochrome P450 family to
epoxide. Benzene epoxide is extremely reactive due to
the formation of a strained cycle between the oxygen
atom and the benzene molecule. It is able to very
quickly alkylate nucleic acid molecules, in particular
DNA. The mechanism for the formation of a DNA ad-
duct with benzene epoxide is the reaction of nucleo-
philic substitution of SN2: an electrophile - in this case,
it is an epoxide (due to ring breaking, it becomes elec-
tron-deficient), - which interacts with nucleophilic cen-
ters - NH2 groups (which are electron-rich) of nitroge-
nous bases, - forming covalent bonds with them (often
very strong). This alkylation property is especially
manifested in guanine, since its molecule contains the
most nucleophilic centers, with the formation, for ex-
ample, of N7-phenylguanine. The resulting DNA ad-
duct can lead to a change in the DNA structure, thereby
disrupting the proper course of transcription and repli-
cation processes, which is the source of genetic muta-
tions. The accumulation of epoxide in liver cells leads
to irreversible consequences: an increase in DNA alkyl-
ation, and at the same time an increase in the expression
of mutant proteins that are products of a genetic muta-
tion; inhibition of apoptosis; transformation and even
cell death. In addition to pronounced pronounced gen-
otoxicity and mutagenicity, it also has strong carcino-
genic activity, especially this effect is manifested in the
cells of myeloid tissue (the cells of this tissue are very
sensitive to this kind of xenobiotic effects).

Congenital malformations, primarily spina bifida,
increased in oral doses of 150-250 mg / kg / day (ap-
proximately 1-2 times the recommended maximum hu-
man dose based on body surface comparison) in off-
spring of pregnant rats given ethyl alcohol during or-
ganogenesis. In the fetuses of pregnant mice treated at
a dose of 50-200 mg / kg, the cleft palate was increased
depending on the dose (approximately 0.2 to 0.8 times
the maximum recommended human dose based on a
comparison of body surface area). Incomplete osteo-
genesis and embryotoxicity have also been reported in
pregnant rabbits at doses up to 200 mg / kg of ethyl al-
cohol per day (approximately 3 times the recommended
daily human dose based on body surface area compari-
son). Although there is no adequate and well-controlled

study in pregnant women, rifampin has been reported
to cross the placental barrier and appear in cord blood.

Oral administration of ethyl alcohol to both rats
and rabbits during pregnancy has been reported to have
embryocidal effects, although reproductive studies in
mammalian species (mice, rats, and rabbits) have not
revealed congenital anomalies associated with ethyl al-
cohol.

Strain mice are more sensitive than, and the degree
of testicular weight loss is stronger than in hybrid ani-
mals. An analysis of these indicators revealed that on
days 30 and 45 after administration of ethyl alcohol, the
weight of the testicles was slightly higher in the variants
with the introduction of NNP. In both periods of the
analysis, the frequency of was lower in the case of the
introduction of the drug. When summing up the results
of the analysis on days 30 and 45 after administration
of ethyl alcohol.

Table 7 presents the results of the analysis of em-
bryonic mortality in the offspring of males who re-
ceived a total dose of 3 Gy, fractionated by 0.6 Gy for
5 days, which were administered after ethyl alcohol
with a minimum dose of RNP 4 mg/kg for 10 days.
Within 4-6 weeks after the administration of ethyl alco-
hol, the fertility of males in the control decreased sig-
nificantly up to complete sterility. Analysis of the re-
sults as early as the 3rd week of mating revealed a pos-
itive effect of RNP on the mortality rate of embryos
before the implantation period. Summing up the results
of the study of the genetic action of RNP, it should be
noted that in all the experiments carried out, there was
a tendency towards a therapeutic effect of RNP. A sta-
tistically significant decrease in the degree of alcohol
damage in terms of the percentage of effective cross-
ings was found with the introduction of NNP (10
mg/kg) five times, after the administration of ethyl al-
cohol at a dose of 3 Gy of gray hybrids CBAxC57BX
F1. In addition, a decrease in the frequency of AGS was
found in BALB mice in a similar variant of the experi-
ment. Three similar experiments were carried out (3 Gy
+ 10 mg/kg RNP x 5) on mice of three different geno-
types (gray hybrids, white hybrids and BALB strain
mice). The therapeutic effect was most pronounced in
BALB mice. A positive effect in hybrid mice was found
only in experiments on old animals. This suggests that
the beneficial effect of NNP is associated with the stim-
ulation of the cellular repair system, which may be
weakened in linear and old mice. In general, the bene-
ficial effect is most pronounced at a relatively high dose
of alcohol.

The mouse genome contains the same number of
genes as the human genome, with 99% of these genes
appearing to be identical and 96% in the same order.
This means that disease genes identified in mice can be
transferred to the human gene map. You can conduct
experimental crosses between mice with different
traits, and then very quickly begin to study the resulting
offspring.

In view of all this, at least we should pay attention
to their living conditions and good nutrition. We must
follow safety rules in accordance with the norms.

The territory on which the building of biomedical
research is located must be fenced and protected from
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external access. The order of entry into the territory is
strictly defined. carry out weaning of young animals
from the uterus at the end of the suckling period (mice,
rats - 28-31 days; hamsters - 21-29 days; guinea pigs -
27-29 days; miniature pigs - 45 days) and form groups
of according to sex.

In the laboratory building, rats and mice are kept
in cages in direct contact with the bedding. As bedding,
it is recommended to use sawdust, shavings or small
chips (length 5-20 mm, thickness 1-2 mm) from envi-
ronmentally friendly hardwood. It is not allowed to use
bedding made of chemically treated wood, as well as
softwood. The bedding is autoclaved on trays at 118°C
for 30 minutes. Bedding paper is stored and cut in a
special auxiliary room. The required amount of bedding
enters the housing in cut form in closed plastic bags.
The closed bags are stored in the feed and litter storage
room. Sanitization of the room is carried out in accord-
ance with the "Plan of sanitary measures in the storage
room for food and bedding". The control of the pres-
ence of parasites in the litter is carried out by a special-
ized state enterprise of the system of the sanitary and
epidemiological service under a contract for disinfec-
tion work.

Methods: experimental, empirical, theoretical,
comparative.

Result. In the end, not to mention that all the re-
search proved that the mouse genome contains the same
number of genes as the human genome, with 99% of
these genes appearing to be identical and 96% in the
same order. This means that disease genes identified in
mice can be transferred to the human gene map. You
can conduct experimental crosses between mice with
different traits, and then very quickly begin to study the
resulting offspring. It is possible to obtain mutant mice
with certain gene defects, the phenotype of which can
then be studied. In view of all this, at least we should
pay attention to their living conditions and good nutri-
tion. We must follow safety rules in accordance with
the norms.
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Abstract

State diagrams of the SmShsSes-SmBisSes system were studied by the methods of physical and chemical
analysis. It is established that the systems are quasi-binary sections of the quasi-ternary system. Sm,Ses-Sh,Ses-
Bi,Ses. In the system, a ternary compound of the composition SmSb sBi1 s-Sesis formed, which melts congruently,
crystallizes in the rhombic syngony of the Sh,Ses type, belongs to the type Pbnm- D6,,.. Parameters of the
elementary cell a=11.65, b=11.81, c=4.018. The region of the solid solution near the initial components with a
stretch of up to 2 mol % at 3000C was detected.

Annomauusn

Memooamu pu3uUKO-XUMUUECKO20 AHANU3A UCCAEO08AHbL OUALPAMMbL COCMOsAHUL cucmembl SMSh3Ses-
SmBissee. YCmaHOSJZQHO, Ymo cucmembvl A6JAAIMCA K6a3u6uHapr1Mu ceyeHuAMuU Keasumpoﬁﬂoﬁ cucmemaul.
SmySes-ShySes-BizSes. B cucmeme ob6pasyemes mpoiinoe coedunenue cocmasa SmShsBiis-Ses, komopoe naa-
BUMCS KOH2PYIHNIHO, KPUCMAINUZYemCs. 6 pombudeckotl cunzonuu muna SbSes, omnocumes k np.2p Pbnm-D165,.
Hapamempwr snemenmapnot suetiku a=11,65 , b=11,81, ¢=4,018. Ob6napysiceno obracms meepdozo pacmeopa
66/1U3U UCXOOHBIX KOMNOHEHMOE NPOmsAdceHHOCmbio 00 2 mon % npu 300°C.

Keywords: system, synthesis, temperature, alloy, solid solution
Knroueevte cnosa: cucmema, cunmes, memnepamypd, cnias, meepovlii pacmeop

CBOMCTB. DTH TpeOOBaHI K MaTepHajiaM Mepe XUMHU-
KaMH-TEXHOJIOTaMH OTKPHIBAIOT POCTOP HOBBIX 3a/1ad,

BBenenue
CoBpeMeHHBII Hay4YHO-TEXHUYECKHH Mporpecc,

BKJIIOYAs OCBOGHHE KOCMHYECKOTO IPOCTPAHCTBA,
Hepa3phIBHO CBS3aH C pa3BUTHUEM MOIYIIPOBOIHUKOBOMH
TexHuku [1-4]. BypHOe pa3BuTHE TOCIETHEH STBUIOCH
OCHOBHBIM CTHMYJIOM IOWCKa CJIOKHBIX IOJIYIIPOBO-
HUKOBBIX MaTepuanoB. OnmHaKko, pacTymas moTped-
HOCTh MOJIYIIPOBOJHUKOBOM TEXHHKH B Marepuaiax
I0Ka II0JTHOCTBIO HE YIOBJIETBOPSETCS B CBSA3ZH C OTCYT-
CTBHEM MaTepHalOB, OOJIQAIONINX pa3HbIM COYETa-
HHUEM ONITHYCCKHUX, MAarHUTHBIX H 3HeKTpO(1)I/I3I/I‘-IeCKI/IX

CHHTE3 HOBBIX BEIIECTB C 3aJaHHBIMH CBOHCTBAMH.

W3yueHrne XUMUYECKOTO B3aUMOJICHCTBUS B KBa-
3UTPOIHOM crucTemMe SMySes-ShySes-BixSes mpeacras-
JSET WHTEpEC B CBSI3U C MPUMCHCHUEM DPEIKO3EMENb-
HBIX JJIEMCHTOB IPU KOMMYTAIlUU TEPMOIICMEHTOB Ha
ocHoBe BY2X"'3 [1-4].

CoenuHenre SMpSez oOpa3yroTcsi C OTKPBITBIM
MaKCHUMyMOM, OTHOCHTCS K KyOWYECKOW CHHTOHHHU.
Ucxonnele coenuHeHHs] B KBa3UTPOWHON cUCTeMe
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SmySes-Sh,Ses-BizSes xopoio u3ydeHbl U MoapoGHO
OTHCaHBI B IUTEparype. [5,6]

CymiectBoBanre coeauHeHudt  SmShzSes u
SmBi,Ses ycranosnero panee. [7,8] [1pu u3ydenun cu-
creM SmpSes-ShoSes u SmySes-BiSez onn mnmaestes
KOHTPY?HTHO cooTBeTcTBeHHO 1pHu 895K u 1000K.

CoBpeMEeHHbBI HayJYHO-TEXHHYECKHH Iporpecc,
BKIIIOYasli OCBOCHHE KOCMHYECKOTO TPOCTPAHCTBA,
Hepa3phIBHO CBSI3aH C Pa3BUTHEM IOJTYIPOBOIHHKOBON
TexHuku [1-4]. BypHOoe pa3BuTHe HOCIETHENH SBUIOCH
OCHOBHBIM CTHMYJIOM IOWCKa CJIOKHBIX IOJYIIPOBOJ-
HHUKOBBIX MarepuanoB. OnHaKo, pacTymas HOTpeo-
HOCThb MOJYIIPOBOJHUKOBOH TEXHHKH B MaTepHaiax
10Ka MOJIHOCTHIO HE Y/IOBJIETBOPSIETCS B CBSI3U C OTCYT-
CTBHEM MaTepUalioB, O0JAIaIOMMX Pa3HBIM coYeTa-
HUEM ONTHYECKUX, MATHUTHBIX M AJIEKTPO(YU3NIECKUX
CBOJCTB.

MeToanka dKcnepuMeHTa

VcxomHbpIMU MaTepuaiaMH JUIS CHHTE3a CIUIaBOB
ey Sm metammnaecknii CMM-0, Sh(Bi) mapku
“B-4” Se mapku “OCH-16-50”

CriaBbl HCXOAHBIX COSMHEHUH MOTyJalli HEello-
CPE/ICTBEHHBIM CIUIABJICHHEM KOMIIOHEHTOB B BaKyy-
MHpPOBaHHBIX KBapueBbix ammynax mpu 900-1100K (B
3aBUCHMOCTH OT COCTaBa) C IMOCIEAYIOUIMM MEJJICH-
HBIM OXJI&XK/ICHUEM B BBIKJIFOUCHHOH T1e4H.

Jnst  modydeHWsT  pPaBHOBECHOTO — COCTOSIHUS
CIUIaBBl MOJBEPraJId TOMOTCHU3UPYIOIIEMY OTXKHTY B
BaKyyMHpPOBaHHBIX KBapleBbIX amimyiax mpu 900-
1100K (B 3aBUCHUMOCTH OT COCTaBa) C MOCIICAYIOIIUM
MEUICHHBIM OXJIaXICHHEM B BBIKIIOUCHHOMH IeYH.

Jisi  monydeHHssT  paBHOBECHOTO — COCTOSIHUS
CIIaBBI MOJBEPTAN FOMOTCHU3UPYIOLIEMY OT)KHTY B
BAKyyMUPOBaHHBIX KBapleBblx ammynax npu S§00K B
teuenue 5004. [Tocie TepMo0OpabOTKY CIIABHI COSIH-
nennii SMBY3Ses (BY-Sh,Bi) cucrembr Sz-Sg. Cunres
CIIJIaBBI CUCTEMBI ITOJTOTOBHIIN BhIIICYKa3aHHBIMU Me-
TOJIaMH.

VccnenoBanus MprBOIUIIH KOMIUIEKCHBIMU METO-
namMu (PU3UKO-XUMHIECKOTO aHaJIM3a 110 MeToIuKe. [8].

KpuBble HarpeBaHMsl W OXJIaXIEHHS CILIABOB J0
1300K 3armmceiBanmu Ha [TTP-73 (¢ ncnons3oBanuem Pt-
Pt/Re repmomap), a Beime 1300K Ha ycranoBke B/ITA-
8m, B uHepTHOW atMmochepe ¢ ucmnosib3oBanueM W-
WI/Re-tepmornap. Kpome 3¢hdexroB cruiaBsl cocraBa
1:1.

Bce momydueHHbie S(¢eKTHI Ha TepMorpamme
(tabn. 1) DOuporepmuueckue, oOparumble. MUKpo-
CTPYKTYPHBIH aHAJIU3 BBIIOJIHSAIN Ha OTHIIM(OBAHHBIX
1 TIOJIMPOBAHHBIX MTOBEPXHOCTSX CIUIABOB C TIOMOIIBIO
mukpockornia MUUM—7. TpaButenem ciryuiu pazoas-
nennbie pactBopsl KCI+HNO3 B3siThIe B COOTHOMIEHUH
(1:1), Bpems TpaBnenus 20-25 c.

MHUKpPOTBEpAOCTD CIUIABOB H3MEPSUIH Ha Ipudope
IIMT-3 npu Harpyske 0,2-0,3 H. Pe3ynbrats! usmepe-
HU# npuBeneHsl B Tabnuie POA nposogmnu Ha mud-
¢dpakromerpe APOH-2 B CuK'y usmyuenun. Ilmot-
HOCTb CIUIaBOB OIPEEIISIM TUKHOMETPUYECKUMH Me-
tonamu nipu 300K (HamosHUTEIN TOIYOT)

Pe3yabTaThl M 00CyKIEHUS

HccnenoBanne MUKPOCTPYKTYPHI MOKA3aJo, YTO
cruiaBel, conepxamgue 0-2, 50 u 98-100 mom. % -
SmBi3Ses omHOMa3HBIe, a OCTalbHBIE — JABYX(a3HbIe

(puc.1)

Puc.1 Muxpocmpyxkmypnuwiii ananuz cucmemovt SmSh3Se6 - SmBi3Se6
a) 20mon% SmSh3Ses,0, 30M01%, ¢, 50M01%, €) 75M01%,1, 80Mon% SMBi3Ses

[Ipr M3y4eHnn MUKPOTBEPIOCTH CIUIABOB IIOJIY-
yeHsl crnenyromue 3HaueHus 2250,24604, 3250 MIla

COOTBETCTBYIOLINE O-TBEPOBIM PAaCTBOPaM HA OCHOBE
Sz u Sg ¥ HOBBIM (hazam SMSby sBi1 5Ses(S,) (Tadmn.1)
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Tabn.1

PesyabTatnl onpenesnenns ITA, NJ0THOCTH ¥ MHKPOTBEPIOCTh CIIABOB cHCTeMbI SMSh3Ses-SmBisSes.

Cocras, Mon% Tepmudeckue MuxkpoTtsepaocts, Mlla [TnoTHOCTH
S3 Se s¢dexrsr, K S3 Sy Se rlem®
100 0 895 2250 - - 4,75
92 8 870,890 2260 - - 4,77
95 5 850,885 2260 - - 4,78
90 10 850,870 2255 - - 4,80
80 20 850,880 He n3mensercs - - 4,85
70 30 850 3BTEKTHKA 4,90
60 40 850,950 - - - 4,95
50 50 1100 - 3250 - 5,03
40 60 950,1050 - He u3m. - 4,99
30 70 950,1000 - - - 4,98
20 80 950,980 - - He u3m. 4,90
10 90 950,1000 - - 2460 4,86

5 95 950,1050 - - 2160 4,85

0 100 1000 - - 2450 4,78

P®A cnnaBoB cucTeMbl TOATBEPKAAIOT PE3YIlb-
tatel [ITA, MCA u wu3MepeHus: MUKPOTBEPAOCTH.
CpaBHeHHe MOJTYYEHHBIX MU(PPAKTOrpaMM HCXOIHBIX
KOMITOHEHTOB M ITPOMEXYTOUYHBIX CIIJIABOB ITOKA3aHO,
4TO CIUIaBbl, copepsxamniue 50 Mo, % SmBisSes mo mo-
JIOKEHUSIM MHTEHCHBHOCTH NU(PAKIMOHHBIX JIHHUH,
OTIIMYAIOTCS OT UCXOAHBIX KOMIIOHEHTOB.

Ha ocnose mannbix JATA, BJTA, MCA, POA u
HU3MEPEHHUSIMH MHUKPOTBEPIOCTH CILIABOB MOCTPOCHA
JMarpaMMa COCTOSTHHS cucteMbl SMShzSes-SmBizSes.

(puc.2)

T, K
1200 f
L 1100
1000
800
600
— Y
- 2 y+B
3
400 | oty i
.D_%
i &
(73]
200 t &
+
| >
| 1 ! 1 1 | | | 1
SmSh;Seg 20 40 60 80 SmBisSes
moi,%

Puc.2 JJuazpamma cocmosnus cucmemvr SmShzSes-SmBisSes

Kak BuaHO M3 pUCYHKA, YTO CHCTEMa SIBJISETCS
KkBa3suOMHapHOW. B cucreme obpasyercss oHO coemu-
HeHue coctaBa SMShisBiisSes, koTopoe mmaBuTCs ¢
OTKPBITEIM MakcumymoM mpu 1100K.

Coennnenre SMShsBii5Ses 06pasyror 3BTEK-
THUKH C (-TBEPJBIM PAacTBOPOM Ha OCHOBe SMShsSes u
B-TBepapIM  pacTBOpOM Ha OcHOBe SMBisSes
(koopauHaTHl  ABTEKTHKH oTBevyaroT 30 Mon%
SmBisSes u 850K; 75 Mon% SmBizSes u 950K)

[To meronam MCA ycTaHOBJIEHO, YTO Ha OCHOBE
SmSh sBi15Ses 00pasyrorcst 061acTH pacCTBOPUMOCTH
~ 1,5 mon % (puc.2)

PacmmpoBanue peHTreHOTpaMMBI MOPOIIKA CO-
CIVHCHUSI  BBIYHCICHBI IEPHOMABI  AIEMEHTAPHOU
sUeifky, NCXOAS U3 COOTHOIEHHs Mexny 1/0% n mapa-
MeTpaMu sieiiku oOpaTHo# pemeTkn o meroxy UTO
[91.

VcranoBieHo, uro coeauHenne SmSh; sBiisSes
obmamaer cTpykTypoit ShySes ¢ mpocTpaHCTBEHHOU
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rpynmoii  Pbnm-D2n, mapamerpsl  3neMeHTapHOi
staeiikn: a=11,65 b=11,81 c=4,01 A
BriBoabl

1. Metomamu GU3UKO-XUMUIECKOTO aHAIN3a I10-
CTpPOCHA W HCCICNOBAHA JMarpaMma COCTOSIHHS CH-
creMbl SMShzSes-SmBisSes.

2. YCTaHOBIIEHO, YTO CHUCTEMBI SBISIOTCS KBa3H-
OMHApHBIMHM CEUCHUSIMH KBAa3UTPOWHOM CHUCTEMBI.
Sm,Ses-Sh,Ses-BiSes. B cucreme oGpasyercst Tpoii-
HOE coeauHeHHe coctaBa SMSbisBiisSes, kotopoe
IUTABUTCS. KOHTPYIHTHO
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Abstract

The article provides data on the physical and agrochemical properties of soils of the territory of the former
radar station "Daryal-U" (Balkhash-9), used for the storage of PCB-containing equipment and waste. These soils
are low humus. According to the accepted gradations, all soils are low in nitrogen and phosphorus, high in po-
tassium. According to laboratory studies on the territory of the soil of varying degrees of salinity. The type of
salinity according to the anionic composition is chloride-sulfate, according to the composition of sodium-calcium
and sodium cations. The soils of the territory are saline, gray-brown saline and saline.
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Annomayusn

B cmamue npusooumcs pe3ynbmamsl Gu3uuecKux u azpoxXuMuieckux c6oUcms noue meppumopuu 0vieuLe2o
PJIC «/lapvsan-¥» (Panrxaw-9), ucnonvzosaswecocs ons xpaunenus I1X/[-cooepoicauezo 060pydosanus u omxo-
008. [annvle nousbl OMHOCAMCA K HUZKO SYMYCHbIM. 110 npuHAmviM epaoayusm éce nouesbl HU3KO 0OecneyeHbl
aszomom u pocgpopom, svicoko obecneuernvl kanuem. I1o OanHbIM 1aOOPAMOPHBIX UCCTIEO008AHUL HA MEPPUMOPUU
NOY8bl PA3HOU cmeneny 3aconensl. Tun 3aconenus no aHUOHHOMY COCMABY XA0PUOHO-CYIbamuoe, no cocmagy
KAMuoOH08 HAmpuego-Kanbyuesvlill u Hampueswiil. [1ousbl meppumopuu CoioHYbl, cepo-Oypvle coNOHYesamvle U

COJlIoOHYaKoeanivle.

Keywords: physical, chemical properties, humus, nitrogen, phosphorus, potassium, salinity, salt salts.
Knrouesnvie cnosa: gusuueckue, xumuyeckue ceolicmea, 2ymyc, asom, ¢ocgop, kanuil, 3aconenue, coloHYbl

OnuceiBaeMblii KOPEHHOW Oeper mpeacTaBiisieT
coboit ckion miaaro Ceseproro Ilpmbanxamsps. Ilo-
BEPXHOCTh IUIATO - IIOCKAas WK CJIaDOBOJIHUCTAS,
cllerka ImokaTasi K 10Ty paBHHHA IIHPUHON OT 5 mo 15
kM. Ee 1okHBI (0OpaleHHbIi K 03epy) Kpail pacuiie-
HEH 3pO3MeH [0 MEIKOCONOYHUKA C YEPTaMHU KbIPO-
Boro penbeda, Bpe3aHHOTO OT moBepxHOCTH 400 M
H.y.M. C ceBepa IUIaTO OTPaHHUYCHO JTHHUEH MENKOCO-
TTOYHUKOB (3a MpeaesaMu JaHHOU Toukw). Boga B aToi
YacTH 03€pa COJIOHOBaTas, MOYBHI MOOEPEXbs 3aco-
JICHBI, 03epHas Teppaca MpeacTaBiseT coboi olmmp-
HBIN MyXJIBIA cosloH4ak. [IoBEpXHOCTH MIaTo B OCHOB-
HOM TJIMHUCTAs, B IPUCKIIOHOBOM TI0JI0CE HA Hel 6oJiee
WIN MEHee DPa3BUT WIEOHMCTHIN maHuupb. O3epHbIC
Teppachl 3aHATH raJO(UTHBIMH COYHOCOJISIHKOBBIMU
ITyCTBIHAMH, MECTAMHU C 3HAYUTEIHHBIM YJacTHEM He-
CKOJIBKMX BUJIOB MAPHOJIMCTHUKA, MO CasiM - ¢ KyCTaMH
Tamapukca. HermocpeacTBeHHO BOIb Oepera pa3BUTHI
OoJiee MM MeHee OOIIMpHBIE (MECTaMH PEAYLIUPOBaH-
HBIE JI0 Y3KOH I0JIOCHI) 3apociu TpocTHHKa. C b6epero-
BBIMU BaJlaMU CBSI3aHBI XapaKTEpPHbIE IPYIMIIHUPOBKU C
JOMHUHUPOBaHUEM BHJIOB 3(he/Ipbl, HTCUTEK, ITOJIBIHH.

Knumam. Knumar B paiioHe 03epa KOHTUHEHTAJIb-
Heli. CpenHsis Temmeparypa cocTaisieT okojio 24°C ¢
Makcumymom 30° C (86° F) B urorte, a cpeqHsist TeMIIe-
parypa cocraisiet -14°C B suBape. CpenHee KoJmue-
CTBO 0CaJIKOB COCTaBJISACT 131 MM B
roJ. OTHOCUTENbHAS BIAXKHOCTh COCTABIAET 0KOJIO 60
%. Betep, cyxoii KITUMAaT U BBICOKHE JICTHUE TeMIIepa-
TYpBI IPUBOJIAT K BEICOKHAM HCIIapeHueM, Hopma - 950
MM B xoJomgHele u g0 1200 MM B 3acylUIMBBIC
ronsl. Berep umeer cpemHioro ckopocts 4,5-4,8 M/c
JyeT IPEHMYIIECTBEHHO Ha 10T B 3alaHON YacTH ¥ Ha
I0ro-3amaji B BOCTOYHOH wacTu. Berep BbI3bIBaeT
BOJIHBI BBICOTOM 710 2—3,5 M. U yCTOMYMBBIE TEYEHUS TIO
4acOBOM CTpeJIKe B 3aI1aIHON YacTH.

B roay 110-130 conHeuHbIX AHEH co cpen-
HuM custaue 15,9M JIx/M2 B neb. Temmeparypa BoIbI
Ha TIOBEPXHOCTH 03epa konebnercs ot 0°C B gekabpe
no 28°C B wutone. CpenHerojmoBasi TeMmIiieparypa
cocrasiseT 10°C B 3amagaoit 1 9°C B BOCTOYHOM YacTH
o3epa. O3epo 3amep3aeT KaxAblid TOJ C HOSOpS 1O
HayaJllo ampens,a B BOCTOYHOM 4YAacTH TasHHE
3azep)xuBaercs npumepHo Ha 10-15 gHei.

IHougennviti  nokpos. ns  Ilpudanxamickoro
paiioHa XapakTepHa SKOCHCTeMa IyCcThIHBb [1].
30HaANBHBIA THII TI0OYB — Cepo-Oypble IYCTHIHHBIC
MIPOMEP3AIOIITHE. Onn OTITUYAIOTCA

MaJIOTYMYCHOCTBIO, BEICOKOM KapOOHATHOCTRIO, OoJee
TIOBBIIICHHBIM, YeM B OYpBIX IOYBax, COJACpPKAHHEM
COJIOHIIEBATBIX POJIOB MOYB M UX KOMIUIEKCOB. iMeroT
pacIpocTpaHeHNE MaJIo PAa3BUTHIE U HETIOJHOPA3BUTHIC
mebnucTeie mouBbl. Orpomuble Twomamu (mo 30%
3aHUMAIOT N1ECYaHbIE MACCHBBI)

Pacmumenvsnocms. B 3KOcHcTEMax MYCTHIHB
TOCIO/ICTBYIOT MHOTOJIETHECOJISIHKOBBIE COOOIIecTBa
(62%) [2]. JoMUHHPYIOT MHOTOJICTHHE COJITHKa —
OWIOPTYH WITH ©KOBHHK coJOH4akoBaThiii (Anabasis
salsa), wepmsrii Gosutera  (Salsola  arbuscula),
tacoutopryn  (Nanophytonerinaceum),  coJsiHKa
Bocrounas (Salsola orientalis G.Gmel), a u3 nosbiHei
- moJjeiHb Oeno3emenbHas (Artemisiaterra-alba) wu
Typanckas (Artemisia turanica). Ha meckax mupoko
pactipoctpaHeHsl  cakcayiabl  Oenbiii  (Haloxylon
persicum) wu wuepnsiii (Haloxylon aphyllum) u
XapakTepHble  MCaMMO(WIbHBIE  KYCTapHUKH U
nonykycTapuuku (Bumsl mkysryHos (Calligonum),
sdeaps (Ephedra), [ECYaHOM aKaimu
(Ammodendron)).

OcHosnble 3a0auu pabom: TONEBOE 00CICIOBA-
HHUE 3eMEJIBHOTO YJacTKa, MOIJIEkKAIIETO PeKyIbTHBA-
M (YrOUYHEHHE DPACIOJIOKEHUs! 00bekTa, (hakTHye-
CKHX T'PAHUI] HAPYIIEHHBIX 36MeJIb, yCTAHOBIICHUE BO3-
MOXHOTO HEePCIEKTHBHOTO UCIIOJIb30BAHUS
PEKYIbTUBUPYEMOT'O y4acTKa; YCTAHOBIICHUE HAINYUS
TUIOIOPOIHOTO U MOTEHIMATBLHO-TIIOIOPOAHOTO CIIOEB
MOYB JUIsl PEKYJIbTUBAIIMY HAPYLICHHBIX 3eMEJIb; pe/l-
BapUTEIBHOE OTIpe/eJICHNe KaueCTBa IUI0OA0POIHOTO U
MOTEHIUAIBHO-TUIOJOPOJAHOTO CJIOEB TI0YB B OTBaJIaXx,
VX MUHEPAJIOTUYECKUI U MEXaHUUYECKHH COCTaB, HAJIH-
Yre TOKCHYHBIX COJIEH B MOpOAax M HEO0OXOIMMOCTh
XUMHUYECKOH  MEIMOpaluMl, YTOYHEHUE YCJIOBHM
YBIIQKHEHUS U €CTECTBEHHOTO 3apacTaHMs.

Obvexmom ucciredosanus: SBISETCS TMOYBCHHBIN
mokpoB teppuropun OsiBmIero PJIC «dapesn-VYy» (ban-
xam-9), ucnomnp3oBaBiierocss s xpanenust [1X]I-
CoJieprKaIero 000pyI0BaHMSI U OTXOOB.

Memooul uccnedosanusi: MOJEBbIE - SKCIEIULIHU-
OHHBIE, TA0OPATOPHO-aHATNTHYECKUE

Peszyromamor u ux obcysicoeHue.
PexorHociMpoBOYHBINA 00X01 00BEKTa MCCIEAOBAHUS
MO3BOJIMII  PAa3METUTh KIIIOYEBBIE TOYKH 3aKJIAJKH
MOYBEHHBIX Pa3pe30B, KOTOpblE OBbLIM 3aJI0XKEHBI Ha
HEHApYIICHHBIX 3€MISIX OOBEKTa HCCIIEAOBAHUS

(pucyHoxk 1).


https://wikijaa.ru/wiki/Relative_humidity
https://wikijaa.ru/wiki/Evaporation
https://wikijaa.ru/wiki/Irradiance
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Qusuueckue ceolicmea nous uUcciedyemozo 06b-
exma. 1'paHylTOMETPHYECKIM COCTaBOM IIOYBHI Ha3bl-
BAIOT OTHOCHTEIHHOE (B IPOLICHTAX) COJEpKaHNE B HEH
TBEPABIX YAaCTHYEK Pa3IMYHOIO pasMepa. OTH YaCTHUKH
SIBJISIIOTCS. OTACNBHBIMH 3€pHAMH MUHEpAJoB, OOIOM-
KaMM TOPHBIX TOPOJ, MPOIYKTaMH B3aUMOJAEHCTBUS Op-
TaHWYECKIX ¥ MHHEPATbHBIX BEIIECTB - MX Ha3bIBAIOT Me-
XaHUYECKHMHU 3JI€MEHTaMU. | 'paHyIoMeTpHUUYecKuil co-
CTaB IOYB — OTHOCHTEIBHOE COJEPKaHHE B IIOYBE U
TIOPO/ie MEXaHIMUYECKIX IeMEHTOB ((ppakiuii). I'parysto-
METPHYECKHUi1 COCTaB TOYB U MOPOJ] OKa3bIBaET OOJIBIIOE
BIMSIHUE HA TMOYBOOOPA30BaHWE M IUIOJOPOAME IIOYB.
I'panynoMeTpu4ecKUM COCTaBOM ITOUBHI OMPEEIISIOTCS
ee (usnveckre W BOAHO-(DM3UUECKHE CBOMCTBa (TIOpH-
CTOCTb, BIarOEMKOCTb, BOJOIIPOHULIAEMOCTb, BOAOIOb-
€MHas CIOCOOHOCTb, CTPYKTYPHOCTB H JIp. ), @ TAKKE BO3-
JYIIHBIA U TEMIOBBIE PEKUMBL ['paHynoMeTpuyeckuit
COCTaB, BEIPRKEHHBIN B COJIEP)KaHUAX (paKInil rpany-
JIOMETPHYECKUX 3JIEMEHTOB - BaXKHEHmas (usnueckas
XapaKTepUCTUKA MOYBBI, OJJHA M3 XapaKTEPUCTHK ee
aucniepcHocTd. OH ONpeersieT BCe OCHOBHBIC IIOUBCH-

HBIE MPOLIECCHI, SBJISETCS OJTHUM U3 (PYHIaMEHTOB MO~
BEHHOT'O IJIOAOPONS, TaK Kak B 3aBUCUMOCTH OT I'pa-
HYJIOMETPHHU TOYB (OPMUPYIOTCS TE€ WIIN MHBIE CEJb-
CKOXO3SIICTBEHHBIE MEpONpPHATHA. 3HAHHE TI'PaHYIo-
METPUYECKOTO  COCTaBa  IOYB  TaKXke  Jaer
MpeJCTaBICHUE O TeHe3HCe, IBOJIOINN U UCTIOIb30Ba-
HUU T04YB. JlaHHBIE CBHIETEIBCTBYET O TOM, 4YTO
VMEHHO Menbuaiilliue TJIMHHUCThIE 4YacTHLbl COCTaB-
JSFOT HanOoJiee LIEHHYI0 YacTh MOYBBI, B KOTOPOH CO-
CpPEeIOTOYEHBI 3ar1achl MHOTHX HEOOXOIMMBIX ISl pac-
TEHUH MUTATEIbHBIX 30JbHBIX JIEMEHTOB. TakuMm 00-
pa3oM, TpaHyJIOMETPUYECKUHN COCTaB XapaKTEPHU3YeET, B
HEKOTOPO# cTeneHu, (U3nYecKue CBOWCTBA U XUMHYe-
CKHI COCTaB MOYBBI U MATEPUHCKOM MOPOIbI.

JlaHHbBIE NOKA3bIBAIOT, YTO B IpPaHyIOMETpUYe-
CKOM COCTaBe TJIaBHAs POJIb MPUHAUIEKHUT TOHKOIIEC-
YaHOW M KPYHMHONBUIEBATOW (pakumsM. XapaKTepHbI
OIIECUYaHEHHOCTh KOPKH, HAINYKE MeOSeHKN Ha TIOBEPX-
HOCTH M YBEJIMUCHHE COJIEP)KAaHMS MIMCTON (DpaKIHH.
OTO XapakTepHO sl cepo-OyphIX ITYCTBIHHBIX ITOYB
(Tabmuma 1).

Tabmuna 1
Coaep:xaHue rpaHyJIOMETPHYECKOT0 COCTABA MOYBBI
Pa3- I'my- Conepxanue ¢ppakiun B % Ha aOCOTIOTHYIO CYXYIO IOUBY
pe3bl | OuHa, Pasmeps! Gpakuun B MM
A.CH
CM. % H20 [ecok [Tb116 Wn 3-x
1,0 - | 0,25- 0,05- 0,01- | 0,005- <0,001 Opaxuun

0,25 0,05 0,01 0,005 | 0,001 <0,01

P-1 0-10 1,08 40,437 | 35,301 8,087 5,257 4,448 6,470 16,175
10-20 1,04 29,830 | 37,025 9,297 4,446 6,467 12,935 23,848

20-30 1,10 32,841 | 35,612 6,067 3,236 7,280 14,965 25,480

30-40 1,34 34,523 | 23,718 | 14,190 | 5,271 7,703 14,596 27,569

p-2 0-6 0,60 53,823 | 25,252 8,853 2,414 2,817 6,841 12,072
6-20 1,74 34,867 17,097 | 12,212 | 6,513 | 11,398 | 17,912 35,823

P-3 0-13 0,76 28,114 | 48,912 4,031 5,240 6,449 7,255 18,944
13-27 0,80 45,927 | 29,073 3,629 2,419 9,677 9,274 21,371

27-40 0,72 45,951 15,774 4,835 3,223 7,252 22,965 33,441

40-60 0,66 68,552 18,965 2,013 1,611 0,805 8,053 10,469

P-4 0-18 0,36 80,992 7,367 1,606 1,204 2,007 6,825 10,036
18-28 0,44 77,642 7,895 5,625 0,804 0,804 7,232 8,839

28-40 0,16 77,424 | 14,964 1,202 0,801 0,401 5,208 6,410

40-56 0,34 77,724 | 11,439 1,204 2,007 0,803 6,823 9,633

56-72 5,74 29,111 | 57,734 0,424 1,273 1,273 10,185 12,731

P-5 0-12 2,12 39,661 | 26,829 8,991 2,861 3,269 18,390 24,520
12-27 4,26 41,278 | 37,414 2,925 8,356 0,418 9,609 18,383

27-42 5,34 42,193 | 34,566 | 12,254 | 0,423 0,423 10,142 10,987

42-77 4,72 41,373 | 33,018 3,778 3,778 | 10,915 7,137 21,830
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77-89 4,40 41,255 24,435 8,787 3,766 | 12,134 9,623 25,523

P-6 0-15 0,58 39,067 45,242 2,414 1,207 3,219 8,851 13,277
15-29 1,42 35,829 37,391 1,623 1,623 6,492 17,042 25,157

29-45 1,26 39,822 33,846 4,051 0,810 4,861 16,609 22,281

P-7 0-10 0,54 45,848 41,283 4,022 0,402 3,217 5,228 8,848
10-25 1,08 44,197 32,754 6,470 2,022 0,404 14,153 16,579

P-8 0-14 0,42 36,272 40,028 7,632 7,632 2,410 6,025 16,067
14-34 0,54 44,902 36,598 5,228 1,207 3,217 8,848 13,272

34-48 0,86 65,685 19,387 2,824 1,614 2,824 7,666 12,104

48-53 0,98 45,365 34,437 2,020 2,424 6,059 9,695 18,178

P-9 0-18 0,32 62,620 25,341 3,210 2,006 1,204 5,618 8,828
18-39 0,80 53,569 25,867 1,613 0,806 4,032 14,113 18,952

P-10 0-6 0,80 45,605 33,831 10,887 | 2,823 0,806 6,048 9,677
6-29 2,80 45,473 16,667 4,527 1,646 6,173 25,514 33,333

29-51 1,10 44,813 17,978 14,560 | 9,707 2,022 10,920 22,649

51-59 5,90 30,967 17,173 30,606 | 5,101 3,401 12,752 21,254

P-11 0-10 0,50 41,146 40,362 5,628 2,412 1,608 8,844 12,864
10-26 0,70 48,157 28,479 7,251 0,806 3,223 12,085 16,113

26-42 0,58 43,693 38,202 6,437 | 1,207 1,609 8,851 11,668

JlaHHBIE CUTOBOTO aHATN3a KAMEHHUCTHIX (ppakinii
o knaccugukaryu H.A. KaunHCcKoro nokasanm, 4ro B
MmoYBax paspe3a 3 B MPOIIEHTHOM OTHOIIEHUHU K BECY
nouBsl (100%), kameHUCTO TIecHaHble (HPAKIIH KOJIeo-

motcst ot 21,3% 1o 66%, a ot 12,8% no 22,1% npuxo-
JUTCS Ha MENIKO3EMUCTYI0 (paknuto. B mousax pas-
pe3a 5 KaMeHHCTO MecUaHble (PPaKIIUU KOJICOIIOTCS OT
42,7% no 58%, a ot 8,14% no 15,4% npuxoautcs Ha

MEJIKO3eMHUCTYIO (pakimio. (tabnuia 2-3).

Tabmnuma 2

Kaaccndpukanus nous no crenedu kamenucrocru (mo H.A. Kaunnckomy, 1958 [3]

Yactui>3 Mm,%

CrerneHb KAMEHHCTOCTH

Tur kaMeHHCTOCTH

YcraHaBnMBaeTcs MO XapakTepy

<0,5 He xamenucras .
CKEJIETHOM YacTH
0,5-5,0 CrnabokameHucras
ITouBbI MOTYT OBITH BayHHBIE,
5,10 CpeaHekamMeHHCTas
raje4HuKOBEIE, IIIe0eHYaTELIe
>10 CHIIbHOKaMEHHUCTasT

CutoBoii aHaJIN3 KAMEHUCTHIX (ppakumii nous

Tabnmia 3

Mecto Imy- Cyxas Copnep:xaHue TpaHysl B TPaMM Ha BO3AYIIHO-CYXYIO HOYBY,
oT- OuHa, cM | HaBecka, pa3mepsbl dpakiuii B MM, %
6opa r Kamenmncras 9acTh MOUBHI ITecok kpymnHbIi ITecox Mernko-
MeJl- 3eM
KU
>10 | >7 >5 >3 | >2 >1 >0,5 | >0,25 <0,25

P-1 0-10 200 21,2 |59 6 11 116 | 226 |685 |52 9,65
10-20 245 137 |469 |155|173 |21,7 | 138 | 113 11,89
20-30 4,6 442 |52 178 1259 | 248 |56 4,6 7,08
30-40 176 |465 |61 21,3 | 22 16,4 | 4,95 | 2,92 4,08

P-2 0-6 279 |76 8,1 13861 |98 176 |13 7,8
6-20 8,6 89 |151 |231|108 |141 |74 7,3 4,65

P-3 0-13 33,7 |216 |167 |47 |77 |175 |186 | 1,49 12,4
13-27 56,1 [395 |21 38 |51 |106 |56 5,8 6,95
27-40 319 |56 4,1 37 162 151 |113 |14.2 7,9
40-60 189 155 |23 2,751114 | 36,6 |12 8,75 575

P-4 0-18 286 915 |47 565|515 | 176 |11 11,6 6,55
18-28 401 | 375 145 |27 |195 231 |142 |154 18,14
28-40 313 245 |34 2,7 1232 | 134 | 144 |154 14,63
40-50 518 [255 |3 3951365 875 |68 |11,75 7,7
50-72 4195|425 |58 87 |81 |175 475 |435 4,6

P-5 0-12 413 |21 255 |37 1685 (201 |825 |52 9,5
12-27 51,1 |22 2,1 26 |37 |68 |201 |825 3,1
27-42 26,2 | 385 |45 81 1101 228 |91 6,4 8,95




16

International independent scientific journal Ne43/2022

42-77 299 [445 |61 89 199 235 |7 4,75 55
77-89 26,5 [ 655 [635 [12,7 141 |20 5,7 3,6 4,54
P-6 0-15 8,7 955 |575 |111]126 [235 |945 [109 8,45
15-29 434 |52 4,4 48 |4 11,7 | 745 [9/45 9,6
29-45 52,3 [ 24 385 42538 [10,1 | 645 [7)55 9,3
P-7 0-10 6,15 |17 225 |6 139 | 336 |10,3 | 119 14,2
10-25 148 1395 |41 93 |11 235 |89 11,7 12,75
P-8 0-14 79 1,6 1 24 |76 [253 |134 [151 25,7
14-34 29,2 |33 4,2 4 52 |14 8,8 13,3 18
35-48 28,7 [431 |[375 |47 |525 154 |122 |141 11,54
48-53 199 825 455 |665]535 153 925 |1138 18,95
P-9 0-18 2,6 135 [19 74 1121 {304 |162 |145 13,55
18-39 17 545 |57 66 |71 [226 |114 [124 11,75
P-10 0-6 32,7 1225 | 285 |355]425 126 |77 12,7 39,3
6-29 306 |41 6,7 91 102|208 |73 51 6,1
29-51 176 199 11,3 | 16,7 | 142 | 23 3,9 2,6 0,8
51-59 895 [985 |[113 |16,7 112 | 188 |69 5,5 10,8
P-11 0-10 252 |63 8 71 163 |11 7,8 11 17,3
10-26 385 |62 5,8 6,2 |42 |86 7,9 11 11,6
26-42 254 |59 |52 56 139 |87 8,4 14,5 22,3
Aepoxumuueckue ceolicmea nous ucciedyemoco — OTPULATENbHO [EHCTBYeT HAa CEMEHA, YTHeTaeT

06vexkma. PacTuTeNnbHBII OKPOB SIBISIETCS. OJHUM U3
Ba)XHEHIIMX (DaKTOPOB, ONPEAEIAIONINX KOJINIECTBO U
COCTaB IMOCTYIAIOMIMX B ITOYBY OPraHMYECKUX OCTaT-
KOB, KOTOpBIE SBIISIOTCS OCHOBHBIM HCTOYHHKOM
HaKOIUIEHHs yriieposa B mouse. Haja3eMHble U KOpHe-
BbIC PACTUTEIBHBIE OCTATKU CIY)XaT UCTOYHUKOM 00-
Pa30BaHMS IEPErHOS ¥ UX COJEPIKAHHUE B TIOYBE MOXKET
CIY)KHUTh OJTHMM M3 TOKa3arelsieil ee MOTeHI[HaIbHOTO
mwiogopoaus [4]. KopHeBoil Macce MpUHAMISKUT pe-
HIaroIias pojb B HAKOTJICHHH yriiepoja B mouse [5].

Oprannyeckoe BellecTBO IOYBHI ABISIETCS BaX-
HBIM I0Ka3aresieM eé€ miogopoaus. OHO COCTOHT M3
€ He YCIEeBIINX PAa3JI0KHUTHCS OPraHMYECKUX OCTaT-
KOB ¥ Y)K€ IPETEpHEeBIINX U3MEHCHUSI OPraHNIEeCKUX
BCIIECTB, Ha3bIBAEMbIX T'YMYCOM.

AHanuTHYECKHE JaHHBIC IIOKa3bIBAIOT, YTO
coJiepaxKaHHe IyMyca BO BCEX pas3pesax IO IPOQUIII0
mouB kojebmercs ot 0,1-1,2%. Ilo cymecTByrommm
rpajlaliisiM CoepKaHus Tymyca MeHee 2% OTHOCSTCS
K OYeHb HM3KOT'YMYCHBIM (Tabnuma 4,5 ).

KomnuectBo BO3myxa B NHOYBE M €ro COCTaB
3aBUCAT oT ee BO3J[yXOE€MKOCTH u
BO3AYXOIPOHUIIAEMOCTH, & TaKKe OT MOPHUCTOCTH
BJI&YKHOCTH, TaK KaK MOYBEHHBIN BO3/1yX 3aHUMAET BCE
IIOpbI, B KOTOPBIX HET BOJBI. BaXKHbII KOMIIOHEHT
MIOYBEHHOTO BO3/1yXa — YIJEKHUCIBIA Tra3, KOTOPBIH

OOHapyXWBaeTcs B IMOYBE TIJIABHBIM  0OOpa3oMm
Omaromaps OHOJIOrHYECKUM [poLeccam.
AHanuTHYeCcKHE — HCCIEJOaaHuss  IOKa3ajlk, d4TO

conepxanne CO; B mouse konebnercs ot 0,16-6,43%.
Bricokoe coaepxanue ero B mouBe (> 3 %)

pasBuTHe pacteHuii [6].

Asom - omvH W3 Hamboyiee PacIpPOCTPaHEHHBIX
9JIEMEHTOB B IIPUPOJIE, TEM HE MEHEE PACTEHHSIM YacTo
HE XBAaTaeT a30Ta, TaK KaK PaCTEHHUs] MOTYT yCBaWBAaTh
TOJIBKO OTpenenéHHbIe (JOPMBI COeMHEHHNH a3oTa (B
OCHOBHOM aMMOHHITHYIO W HUTPATHYIO (Gopmbl) [4].

AHanuTHYECKHE JTaHHBIE NTOKA3bIBAIOT, YTO YPO-
BEHb COJIEPXKaHUE THIPOIU3YyeMOTO a30Ta OT BEPXHHUX
K HIDKHUM TOPH30HTaM MOYB Kosebnercs oT 39,2 no
5,6 MI/KT, T.€. IO MPUHSATHIM TPajalusM B OCHOBHOM
TIOYBHI TI0 BCEM pa3pe3aM CpeIHEe M HU3K00OeCTIeueHbl
C YMEHBILIEHHUEM €ro COJEPXaHUsI BHU3 IO MPOQHIIIO.
BricokuM cojiepikaHreM OTIHYaeTcs MovBa pazpesa 2.
Paszpes - 2 3amoxeH Ha Teppace o3epo banxanr Ha BbI-
cote 336 M H.y.M. oT P-1 B BOCTOUHOM HaIpaBJIeHUH,
psIOM 3apoCin THHTHAIIS (Halimodendron
halodendron). Yunrusie cepeOpHCThIi — MOHOTHIHBIN
pox pacteHmit ceMeiicTBa 6000BBIE, JIUCTOMAIHBINA CO-
JIEYCTOMYUBBIM M 3aCyXOyCTOMUYUBBIA KOMIOUUI Ky-
ctapHUK [7] (Tabnmma 4,5). Bo6oBsie pacTenus pukcu-
pyer arMocepHBIi a30T.

Docghop To)E KUZHEHHO HEOOXOAUM PACTCHHUSIM
1 TaKKe BXOJWUT B COCTAB MHOTHX OPTaHHYECKHX CO-
enuHenuit. Kpome Toro, OH yyacTByeT B SHEpreTuye-
ckoM oOmeHe kierok. Ho monsmxkuble (opmBl (oc-
(opa BoO MHOTHX MOYBaX HaxoaaTcs B aedurure [5].
[TomydeHHbIe NaHHBIE MOKA3alH, YTO YPOBEHb COAEP-
KaHue NoABWKHOTO (ocdopa no Bcemy npoduimo B
pa3pes3ax OT BEepXHEro FOPU30HTAa K HW)KHEMY KoJeO-
JIETCSl OT HU3KOIO JI0 OYEHb HU3KOTO, T.€. OT 35 10 3
Mr/kr (Tabnuna 4,5).


https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B4_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%B1%D0%BE%D0%B2%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%B5%D1%81%D1%82%D0%BE%D0%B9%D0%BA%D0%BE%D1%81%D1%82%D1%8C_%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%B5%D1%81%D1%82%D0%BE%D0%B9%D0%BA%D0%BE%D1%81%D1%82%D1%8C_%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D1%81%D1%83%D1%85%D0%BE%D1%83%D1%81%D1%82%D0%BE%D0%B9%D1%87%D0%B8%D0%B2%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9A%D1%83%D1%81%D1%82%D0%B0%D1%80%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%9A%D1%83%D1%81%D1%82%D0%B0%D1%80%D0%BD%D0%B8%D0%BA
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Tabmnuma 5
ArpoxuMmnyecKkasi XapaKTepHuCTHKA NMOYB
Ne Imy- I'y- COy, Aot dochop Kanmii
pas- OuHa, MYC, % Banoso | Ilogsmxk- | Banoo ITonBrx- Banoso | Ilogsmxk-
pesa CM. % i, % HBIHN, MI/KT i, % HBI#, MI/KT i, % HBIH, MI/KT
P-1 0-10 0,9 1,76 0,07 22,4 0,152 35 2,375 370
10-20 0,34 3,04 0,042 25,2 0,084 10 2,687 800
20-30 0,24 4,67 0,028 19,6 0,084 8 2,625 1000
30-40 0,31 3,2 0,028 14 0,08 4 2,625 1200
P-2 0-6 1,21 1,92 0,084 39,2 0,128 35 2,375 300
6-20 0,55 6,43 0,056 33,6 0,12 18 2,625 800
P-3 0-13 0,72 1,25 0,056 19,6 0,128 35 2,375 240
13-27 0,52 1,76 0,042 19,6 0,108 10 2,375 160
27-40 0,21 0,83 0,042 16,8 0,08 8 2,625 120
40-60 0,27 0,7 0,028 11,2 0,048 3 2,375 90
P-4 0-18 1,07 0,64 0,056 16,8 0,084 25 2,062 160
18-28 0,34 0,74 0,028 8,4 0,08 8 2,375 100
28-40 0,24 0,77 0,028 8,4 0,056 4 1,312 60
40-56 0,1 0,67 0,014 5,6 0,056 3 2,062 60
56-72 0,03 0,48 0,028 5,6 0,02 3 1 120
P-5 0-12 0,55 0,35 0,028 14 0,12 15 2,125 110
12-27 0,52 0,26 0,028 11,2 0,12 8 1,687 50
27-42 0,31 0,22 0,028 8,4 0,108 4 1,375 40
42-77 0,14 0,16 0,014 5,6 0,108 3 1,687 50
77-89 0,1 0,29 0,014 5,6 0,096 3 1,75 60
P-6 0-15 0,52 0,54 0,056 25,2 0,108 35 2,625 310
15-29 0,55 0,64 0,056 14 0,048 4 2,125 120
29-45 0,24 0,99 0,028 11,2 0,048 3 2,625 80
P-7 0-10 0,83 0,51 0,042 25,2 0,108 25 2,687 300
10-25 0,41 0,58 0,042 8,4 0,084 12 2,25 130
P-8 0-14 0,31 0,58 0,028 14 0,084 28 2,687 300
14-34 0,52 0,64 0,028 8,4 0,084 10 2,437 160
34-48 0,38 0,96 0,042 14 0,064 8 2,625 90
48-53 0,27 0,96 0,028 5,6 0,056 8 2,625 90
P-9 0-18 0,1 0,42 0,028 11,2 0,084 20 2,125 180
18-39 0,24 0,58 0,028 8,4 0,084 8 2,625 170
P-10 0-6 0,79 0,48 0,042 25,2 0,08 23 2 350
6-29 0,41 0,96 0,056 11,2 0,048 8 2,062 80
29-51 0,41 0,58 0,028 5,6 0,04 4 1,75 80
51-59 0,27 0,26 0,028 5,6 0,024 3 1,375 60
P-11 0-10 0,55 0,7 0,042 14 0,084 28 2,187 190
10-26 0,41 1,15 0,042 5,6 0,08 10 2,375 100

Kanuii sBnsercss BaXHEHIIMM 3JIEMEHTOM IIMTa-
HUS PAacCTEHHWi, OH BXOJHUT B COCTaB ITUTOILIA3MbI
KJICTKH, B 3HAYATEIEHOW CTEIICHH OTIPEACIICT €€ CBOM-
CTBa ¥ MOTOMY BJIUSET NPAKTUYECKU HA BCE MPOIIECCHI
B KieTke [5]. PacTeHHAM DOCTYMHBI TOJBKO ITOJBHK-
HbIC ()OPMBI KU, TOATOMY HMEHHO UX MBI H OTIpeie-

nsieM. Pe3ynbTaThl aHATUTUYECKUX HCCIICOBAHUH TMO-
Ka3ajM, YTO YPOBEHb COMCPKAHUS [TOABHKHOTO KaJIHs
(Bo Bcex pa3pes3ax) B BEPXHHUX FOPH30HTAX OYEHb BbI-
COKHI ¢ yMCHBIIICHHEM K HMKHEMY TOPH30HTY IOYB,
T.c YPOBEHb €ro COJCPIKAHHS KOJIEONETCS COOTBET-
ctBeHHO OT 1200 no 40 mr/kr (Tabmumna 4,5).
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Tabnuna 5

OneHka NOTeHIHATLHOI0 IVIOIOPOUSI MOYB MO COeP:KAHNI0O IYMYca U IOCTYIHBIX 115 pacTeHuii ¢oc-
¢opa, kanus u azora

VYposens conep- | Ilogmwkueiidi | OO0MmeHHblt | HutpaTHbIi Ammonuiinblil | CoaepikaHue rymyca
JKaHUSA dochop P20s, | xammit K20, | azor N - NOs, | azor N-NHz*, N- | (C opr*1,724), % ot
MITH * MuH ¥ MIH % NH., Mo ** MAacChl TIOYBKI***
OueHb BBICOKHI bonee 250 bosee 250 - - Bbonee 10
Bricokuii 250-150 250-170 Bbonee 20 bonee 40 6-10
TloBEIIICHHBIH 150-100 170-120 - - -
Cpeaumii 100-50 120-80 15-20 20-40 4-6
Huskuit 50-25 80-40 10-15 10-20 2-4
OueHb HU3KHI Menee 25 Menee 7 Menee 10 Menee 10 Menee 2

* - mo I'. B. Moty3oBoii u O.C. Besyrnosoii, 2007 (o merony Kupcanosa); [8]
**_ 10 I. TI. Tam3ukoBy, 1981; [9] *** - o JI. A. I'pummnoii u 1. C. Oprnosy, 1978.[10].

[TouBbl 0OBEKTa MCCIENOBAHUS 0 IIKAJIE OTHO-
CATCS K CTa0OKUCITBIM, CITa00IIETIOYHBIM U IIETOYHBIM,
pH — cocrasnser 7,1-8,46.

Tougennwiii nocnomumenvuviit komniexce (ITK)
BCEr/la HAachIIeH KaTHOHAMM, HO UX COCTaB U KOJInYe-
CTBO B pa3HbIX MOYBAaX HEOJAUHAKOBBI. BaxkHeimeit xa-
paktepuctukoil IIIIK 1 no4BbI B IIEIOM SIBIISETCS €M-
KOCTh KaTMOHHOTO OOMeHa (€MKOCTb IMOTJIOLICHHS)

[NonyyeHHbIe MaHHBIC TOKA3bIBAIOT, YTO COJCPIKA-
nue Ca konebnercs ot 1,5-27,2 mr-3kB, T.€. 5,6-74,3 %.
Marnuii Beerzia conposoxkaer Ca?", TUIIMUHOE COOTHO-
menne Ca:Mg = 5:1. B Takux KoimdecTBax JEHCTBHUE
Mg2+ aHajornuHo jaeiicteuro CaZ'. Copneprxanue Maraust

kosrebnercst 1 -12,4 mr-okB, T.€. oT 9,7-31,1% (Tabmuma
6).

(EKO).

Tabmuma 6
Coaep:xkaHue NOIJIOLIEHHbIX OCHOBAHWI, MI/9KB
Ne paspeza | ['mybOuna, cm [MornonienHpIe OcHOBaHUs B MI/3kB Ha 100rp.moYBEI

Harpuit Kanuit Kanpumii Marnwuii Cymma

P-1 0-10 0,16 0,38 4,46 2,97 7,97

10-20 0,06 0,91 2,97 4,95 8,89

20-30 0,19 1,66 2,48 3,96 8,29

30-40 0,57 1,95 2,48 4,46 9,46

P-2 0-6 0,04 0,28 3,96 3,96 8,24
6-20 0,42 0,97 7,92 0,99 10,30

P-3 0-13 0,16 0,20 4,46 1,98 6,80

13-27 0,14 0,15 5,94 1,98 8,21

27-40 0,06 0,15 3,47 1,98 5,66

40-60 0,17 0,15 2,97 4,95 8,24

P-4 0-18 0,04 0,07 2,48 2,97 5,56

18-28 0,21 0,15 1,98 1,98 4,32

28-40 0,14 0,15 1,49 1,98 3,76

40-56 0,14 0,15 2,97 2,97 6,23

56-72 0,22 0,09 24,75 9,9 34,96

P-5 0-12 0,44 0,15 12,87 1,98 15,44
12-27 0,22 0,15 22,28 7,92 30,57

27-42 0,28 0,15 24,75 9,9 35,08

42-77 0,35 0,15 27,23 8,91 36,64

77-89 11,74 0,15 26,24 9,9 48,03

P-6 0-15 0,23 0,46 5,45 3,47 9,61
15-29 0,30 0,18 7,92 2,97 11,57

29-45 0,57 0,18 8,42 4,46 13,63

P-7 0-10 0,23 0,42 4,46 3,96 9,07
10-25 0,27 0,18 7,92 2,97 11,34

P-8 0-14 0,23 0,37 5,45 2,97 9,02

14-34 0,15 0,18 3,96 3,96 8,25

34-48 0,12 0,17 3,96 3,96 8,21

48-53 0,17 0,18 4,95 4,95 10,25

P-9 0-18 0,21 0,14 5,45 1,49 7,29
18-39 1,37 0,03 4,95 3,96 10,31

P-10 0-6 0,08 0,2 6,93 2,97 10,18
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6-29 0,9 0,18 10,89 2,97 14,94
29-51 17,89 0,18 22,28 9,9 50,25
51-59 2,48 0,18 24,75 12,38 39,79
P-11 0-10 0,12 0,14 4,95 2,97 8,18
10-26 0,25 0,18 6,93 3,47 10,83
26-42 0,49 0,18 6,44 4,46 11,57

O0pa3oBaHKe 3aCOJICHHBIX MMOYB B apUIHBIX 00Ja-
CTSIX 3aBHCHT OT MHOTHX (DaKTOPOB U MPHYNH TaKUX KaK:
reoJIorM4eckasi CTpyKTypa U COCTaB MOPOA (3acojIeHHast
MaTepUHCKas TOpo/a), Tormorpadusi MECTHOCTH U OTPH-
naresbHbIe GOpMBI pestbeda, TITyOrHa 3alleraHus v 3ac0-
JIEHHOCTD (MUHEPATN3aLis) TPYHTOBBIX BOJI, PACCTOSIHUE
OT MO (30JIOBBIIT ITEpeHOC coJIeii OT MOPS K CyIIIe), THII-
POJIOTHYECKUI PEXUM, OCAJIKU, BOJIA C BBICOKOW MUHEPaA-
JM3anue Mpy UPPHUTaliy, COCTaB PacTUTENILHOCTH (Ta-
JI0(HUTHI), CIIOCOO HCIOJIB30BAHKS TEPPUTOPUH VIS XO-
3IHCTBEHHBIX Tienell  (HedddeKTuBHAS —HMppUrars),
BETPOBOH PEKUM TEPPUTOPHH (J0JIOBBI IIEPEHOC).

I/ICCHCI[OBaHI/HO 3aCOJICHHBIX IIOYB IIOYBOBCAbI
YOENSIOT OONbLIOe BHUMAaHHE, TaK KaK OHH IIHUPOKO
pacmpocTpaHeHsl, a pelieHne JF0BIX BOIPOCOB HUX Ie-
He3Kca U MEJMOPAIMH OCHOBBIBAETCS HA CBEICHUSIX O
3acosieHnH. K 3aCOJIeHHBIM OTHOCATCS TIOYBBI, COAEp-
XKalle JIETKOPAaCTBOPHMBIE COJIH, B KOJIMYECTBAX, OT-
pHLATETIHHO BIUSIONMX Ha PA3BUTHE PACTEHUH — Hera-
no¢uToB. K 3TOM KaTeropuu OTHOCST MOYBHI, COIEpIKa-
mue XOTs Obl B OIHOM TOPH30HTE IOYBEHHOTO
npoduisl JIErkopacTBOPHUMBIE COJIM B KOJIMYECTBAX,
MIPEBBIIAIOMNX MTOPOT TOKCHYHOCTH — MHHHUMAIBHOE
JIOITyCTIMOE KOJIMUECTBO COJIeH, KOTOpOEe HE BBI3BIBAET
YrHET€HUE pacTeHuil. Bce JerkopacTBOpUMBIE COIU
CUNTAIOT TOKCHYHBIMH Ul pacTeHuit. OHM yBeIHYH-
BaIOT OCMOTHYECKOE JIaBJICHNE TOYBEHHOH BIIaru, CHH-
XKasg ee JIOCTYIHOCTh JUIS PAaCTEHUH, OTPUIATEIHLHO
BO3/ICHCTBYIOT Ha CBOICTBA ITI0YB U, KPOME TOTO, MOTYT
OKa3bIBaTh CHEMU(PHUIECKOE TOKCHIECKOE e iCTBUE Ha
pacTeHus, Hapyllas HOPMaJbHOE COOTHOIICHHUE 3Je-
MEHTOB MHUHEPAIIbHOTO NMUTAHUS WM YBEIHMUMBAs IIe-
JIOYHOCTB PAacTBOpa. 3acoJIeHNE MI0YB OLIEHUBAIOT U JIH-
arHOCTHPYIOT, AaHAIM3UPYSd IOYBEHHBIE pPAacTBOPHI,
(GUIBTPATHI U3 HACHIIIIEHHBIX BOJOI IOYBEHHBIX ACT U
BOJHBIC BBITIKKHU. AHann3 moYBEHHBIX PacTBOPOB U
(GUIBTPATOB M3 HACHIIIEHHBIX BOJOH ITOYBEHHBIX ITACT
MI03BOJISET MOJYYHUTh IPEACTaBICHUE O KOHIIEHTPAIUH
coneil B XUAKHUX (azax pearbHBIX MOYB. MeTox BOA-
HOW BBITSDKKH MTO3BOJISIET OLIEHUTH 00IIIee CoiepKaHne
JIETKOPACTBOPUMBIX cojiel B mouBax. IIpu ouenke 3a-
COJIEHHS], KaK MPaBUJIO, onpenessiior annonsl (COs%;
HCOg3; CI; SO4%) u xatuons! (Ca*; Mg?*; Na*; K*)

JIETKOPacTBOPUMEIX colieil. K onenke 3aconenus mous
HCIIONB3YIOT JBa noaxoja. CTeneHp 3acoJeHUs MOYB
OLIGHHMBAIOT JINOO 110 O0IIEMY COJIEPIKAHMIO JIETKopac-
TBOPUMBIX COJIEH B MOYBE, MO0 MO KOHIIEHTPAIHH CO-
Jeldl B TMOYBEHHBIX pacTBOpax WM (QUIbTpaTax H3
HACBIIIEHHBIX BOJOW MOYBEHHBIX NAacT. YPOBHHU 3THX
MoKa3aTejieldl MCIOJIb3YIOT B KauecTBE IMAarHOCTHUYe-
ckuX. Tak, K 3aCOJIGHHBIM OTHOCAT MOYBHI, Y KOTOPBIX
KOHLIEHTpAlMsl JIEFKOPACTBOPUMBIX COJIEW B MOYBEH-
HBIX pacTBOpax NpeBbIIAET 5-7 I/J WK MOYB, COlep-
xamux 0,05- 0,15 % nerkopacTBOpUMBIX coJiei B 3a-
BHCHUMOCTM OT UX COCTaBa. BojHas BBITSDKKA JaeT
MPEICTaBICHUE O COJCPKAHUH B TIOUBE BOJAOPACTBOPH-
MBIX OPraHMYECKUX U MUHEPAJIbHBIX BEIIECTB, COCTOS-
UX TPEUMYIIECTBEHHO M3 MpoCThIX cojei. Coun,
PacTBOpHMEIE B BOJIe MOTYT OBITH BpenHbI. [1o crenenn
BPETHOCTU UX pacloyiaraioT B CIEYIOIIEM MOpSIKe:
Na,CO3> NaHCO3>NaCl> CaCl,> Na,SO4> MgCI2>
MgSO4.[11].

[TouBsl MCchemyeMoro oObeKTa OTHOCATCS K CO-
JOHITAaM ¥ cepo-OypeIM  COJIOHIIEBATHIM  TI0YBAM
(CuCB™) mo kapte Kazaxckoro Hay4HO-HCCIEIOBa-
TEJIbCKOTO HMHCTUTYTa IOYBOBEACHHUS M arpoXUMHH
uMeHH Y.Y. YcnaHoBa. AHATUTHYECKHE TaHHbBIC TIOKa-
3BIBAIOT, UTO C TIIYOMHOHN CONlepKaHWE BOAOPACTBOPH-
MBIX cojied yBenuuuBaercs. [IouBbl 0OBEKTa OTHO-
CATCS K CpefHE M CHUJIIBHO 3aCOJECHHBIM MOYBAaM, XOTS
Ha KapTe He 0003HAYEHO 3aCOJICHHE CepO-OypHIX TTOYB.
Bo3MokHO, B ¢BA3U ¢ apuu3anyen Ki1umara, 1o cpas-
HEHUIO C paHHUMH HCCIIeOBAaHUAME yaeHbIX [Ipuba-
Xalllbsi U3MEHWINCh KJIMMAaTUYECKHE YCIOBUS B CTO-
poHy HccylieHus. Mccylenre NpuBeno K 3aCOJIEHUI0
MI0YB, T.€. JETKO PACTBOPUMBIE COJIU I'PYHTOBBIX BOJ B
Npolecce HCHApeHHsl MOIHSUINCh Ha IIOBEPXHOCTH
MTOYBHI (TIprCyTCTBUE OebIX IaTeH). [To manHBIM M1ab0-
PaTOPHBIX MCCIIEOBAHUI Ha TEPPUTOPHH MOYBHI pa3-
HOM cTeneHu 3acoiieHsl. K 3acoIeHHBIM MOYBaM OTHO-
CATCSl MOYBHI pa3pe3oB 2, 4 (HWKHUHA ropu3oHT), 5, 10
u 11 (tabmuma 7). Tum 3aconeHus Mo aHHOHHOMY CO-
CTaBy XJIOPHIHO-CYJIb(aTHOE, 110 COCTaBy KaTHOHOB
HaTPUEBO-KaJIbLUEBbIA U HAaTpUEBbIN. [1ouBbI TEppUTO-
YU COJIOHIIBI, CepO-OyphIe COIOHIIEBATHIC M COJIOHYA-
KOBaTHIE.
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3AKJIFOYEHUE

JlaHHBIC MTOKA3a1M, YTO B TPAHYIOMETPUYECKOM
cOCTaBe IIaBHasl POJIb IPUHAIEKUT TOHKOTIECUaHOH 1
KpYITHOTIBUTEBATON (ppakmmsiM. XapaKTepHBI orecda-
HEHHOCTb KODKH, HaJIMuue IIeOEHKH Ha MTOBEPXHOCTH
1 YBETIMUEHHE COAEPKaHMUs WINCTOH (pakinu. ITO Xa-
PaKTepHO 11 cepo-OypBIX MYCTHIHHBIX MOYB.

CopmepkaHne TyMyca BO BCeX pas3pe3ax 0
npodunro mous kosedaercst or 0,1-1,2%. Tlo cymie-
CTBYIOLIUM I'pafaliusaM coJiepaxaHusa rymyca Mmesee 2%
OTHOCATCS K 04€Hb HU3KOTYMYCHBIM.

VYpoBeHb coaepaxkaHne THAPOIU3YEMOrO a30Ta OT
BEPXHUX K HH)KHUM TOPH30HTaM IOYB KOJIEOIETCS OT
39,2 o 5,6 MI/KT, T.€. IO IPUHSATHIM TPaJaIliusIM B OC-
HOBHOM IIOYBHI TI0 BCEM pa3pe3aM CpelHe U HHU3KO-
obecrieueHb! C YMEHBIIEHHEM €T0 COJIep)KaHHs BHU3 10
npoduiro. BEICOKMM conepskaHneM OTIMYaeTcs II0YBa
pa3pesa 2. Pa3spes - 2 3an0xxeH Ha Teppace o3epo bai-
xam Ha BbicoTe 336 M H.y.M. oT P-1 B BocTouHOM
HaIpaBJICHUH, psaaoM 3apocin YUHTHIIS
(Halimodendron halodendron). Yuurwie cepebpu-
CTBIIl — MOHOTHITHBIH POJI pacTeHUil cemeiicTBa 6000-
BbIE, JINCTOMAIHBIN COJIEYCTOMYUBBIA U 3aCYXOYCTOM-
YMBBIA KOJIIOUMI KycTapHUK. boboBbIe pacTteHus puk-
CHUpYeT aTMOC(EpHBIN a30T.

YpoBeHb cozepxkaHue NOABIWKHOTO (ochopa 1o
BceMy NMPO(UIII0 B pa3pe3ax OT BEPXHEr0 rOPU30HTA K
HIDKHEMY KOJIeOJIeTCs OT HU3KOTO JI0 OY€Hb HU3KOTO.

Pe3ynpTaThl aHATUTUUECKUX UCCIICAOBAaHUN MTOKa-
3aJIM, 9TO yYpOBEHb COJCP)KAaHMS MOIBHMXHOTO KU
(Bo Bcex pa3pe3ax) B BEPXHUX FOPH30HTAX OYEHB BbI-
COKHH C yMEHBIIIEHHEM K HIDKHEMY TOPHU30HTY ITOYB.

Copepxxanne CO; B mouBe konebnercs ot 0,16-
6,43%. Bsicokoe conepikanue ero B mouse (> 3 %)
OTPHLIATENBHO JEHCTBYET Ha CEMEHa, YrHETaeT
pa3BUTHE PACTCHUMN

ITouBsl 00BEKTA MCCIEAOBAHMS MO MIKAJE OTHO-
csATCs K ClTa0OKHCIIBIM, CITA00IIETI0OYHBIM U IEJIOYHBIM.

ITouBennsrit mornotutensHeli kKomiuieke (ITIIK)
HACBIIIEH KaTHOHAMU.

[TouBsl uccneayeMoro 00bEeKTa OTHOCSITCS K CO-
JIOHIIaM M cepo-OypbIM coJioHIeBaThiM 1ouBaM (CH
Cb™) no xapte Kaszaxckoro Hay4HO-HCCIEIOBaTeNb-
CKOTO MHCTUTYTa TOYBOBEICHUS M arpOXMMUN UMEHHU
V.V.VcnanoBa. AHaNUTHYECKUE JaHHBIE TOKA3bIBAIOT,
YTO ¢ TITyOHHO cofepKaHne BOIOPACTBOPUMBIX COJIEH
yBennuuBaeTcs. [I04BbI 00bEKTa OTHOCATCS K CPEIIHE U
CHJIBHO 3aCOJICHHBIM. BO3MOJXHO, B CBSI3HM ¢ apuan3a-
IUel KIIMMaTa, 10 CPaBHEHHIO C PaHHUMH HCCIIEA0Ba-
HUAMH yueHbIX [Ipubanxaribs U3MEHWINCH KINMaTH-
YECKHE YCJIOBHSI B CTOPOHY HccymneHus. Vccymenne
MIPUBEJIO K 3aCOJICHUIO MOYB, T.€. JIEFKOPacTBOPUMBIE
COJIM TPYHTOBBIX BOJ B IPOLECCE MCTIAPEHHS MOIHS-
JIMCh Ha TIOBEPXHOCTH MOYBHI (IIPHCYTCTBHE OEIIBIX IIsi-
TeH). Tum 3aconeHus NO aHHOHHOMY COCTaBY XJIO-
pHUIHO-CYIb(ATHOE, 10 COCTaBy KaTHOHOB HAaTPHEBO-
KaJbI[MeBbI M HaTpueBbld. [louBBl Tepputopum co-
JIOHIIBI, Cepo-OyphIe COJIOHIIEBATHIC M COJIOHYAKOBA-
ThIE.

Tepputopus ObiBiIero PJIC «lapbsin-Yy» (banxarn-
9) pacnonoxkeHa MO MPHPOJHO-KIMMATHIECKUM YCIIO-
BUSIM B ITyCTHIHHOW 4actu IIpmOanxaribs u monasepr-
HyTa TOTaJbHOMY HapyIIEHHIO, 4TO TpeOyeT o0s3a-
TEJNBHOIO MPOBEJEHUS FOPHOTEXHUUYECKOIO dTama pe-
KynpTHBaNMU (yOOpKa, IUTAHUPOBKA, CPe3Ka, 3achIKa
" T.J.)

ITouBeHHO-3KOJIOTHYECKHE HCCIEIOBaHUA 00Bb-
€KTa TI0Ka3aJIi, YTO B CBA3HM C U3MEHEHHEM KIMMAaTH-
YECKUX YCIOBUN B CTOPOHY MCCYILIEHHS M 3aCOJIEHUs
MIPOBEJICHNE OHMOJIOTHYECKOTO 3Tala PEKyJIbTUBALNU
HE HMMEET OCHOBAHMS Ha 3aTpaTHbIe (PUHAHCOBBIC U
TPYAOBBIE pECYPCHI OHOJIOTHYECKOTO 3Tarna PeKyIbTH-
Baruu. [Ipu nccienoBaHny ObUTH BBISBICHBI Pa3HO00-
Pa3HbIC IMYCTBIHHO-CTCIIHBIC PACTCHUA, APCBECCHO-KY-
CTapHUKOBBIE TTOPOJIbI, AIANTHPOBAHHBIE U MIPOU3PAC-
TaIOIME B €CTECTBEHHBIX 3KCTPEMAIBHO - IYCTBIHHBIX
YCIOBUSIX.

W3 BBIIEU3TI0KEHHOTO CIIETyeT, YTO TEPPUTOPHUIO
owiBiirero PJIC «/lapesia-Y» (banxa-9) mocie nposese-
HUS TOPHOTEXHMYECKOTO 3Tarla peKyJIbTUBALMH CIIEIyeT
OCTaBHTb TI0JI €CTECTBEHHOE 3apacTaHue, TaKk Kak ObLIN
BBISIBJICHBI JIOCTATOYHBIE PACTHTEIBHBIE PECYPCHI OKPY-
JKAIOIMX HEHAPYLIEHHBIX JIAaHAIA(TOB, KOTOPBIE CO Bpe-
MEHeM OyIyT €CTECTBEHHBIM ITyT€M OCBaWBaTb JJAHHYIO
TEPPUTOPHIO.
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Abstract

This article discusses and draws conclusion based on the research of the Investment Program, investment
projects and their sources of financing in modern conditions, the features of the formation of financing sources.
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investment attractiveness.

Introduction

The level of complexity of socio-economic prob-
lems in the country depends on the level of the regions
development. In sustainably developed regions, reve-
nues to the local budget will be well formed, and local
governments will be able to fully fulfill their responsi-
bilities. This is not subject to the central state budget. If
the level of development of the regions is low, they, on
the contrary, will become a burden for the central state
budget. In this regard, the implementation of invest-
ment projects in the regions will largely depend on the
investment potential of the regions.® The investment
potential of regions is determined by their investment
attractiveness. There will be a decent inflow in invest-
ments if the investment attractiveness of the region is
high.

Methods and materials

The article examines the scientific works of econ-
omists from Uzbekistan and abroad on investment ac-
tivities, the formation of state investment policy, the
implementation of investment projects, and the analysis
of sources of financial support for investment relations.
The methods of comparative literature analysis, logical
and structural analysis, grouping and comparative com-

parison, economic and statistical analysis, and hypoth-
esis substantiation were used as the research methodol-
ogy.

Results

Although the Law of the Republic of Uzbekistan
“On Investments and Investment Activities™? provides
for investment incentives and financing of investments
through the issuance of investment loans, this provision
is not reflected in the tax legislation. Therefore, the in-
crease in investment using this financial resource is
limited.

However, the effectiveness of this practice is
known from foreign experience. The growth of invest-
ment resources will have a positive impact on the in-
crease in the production capacity of the regions and will
positively solve the problem of employment.

This issue is one of the most pressing issues of
strategic importance for the Republic of Uzbekistan, es-
pecially in the context of a transition economy. Because
the results of our research show that according to the
data of 2020, in the territorial structure of investments,
they are unevenly distributed between the regions of the
Republic of Uzbekistan and the Republic of Kara-
kalpakstan (Table 1)°.

Table 1
Regional investment analysis for 2015-2020 years
(in percentages)
The
average Changes
amount over the
Regions AU 2016 Al | 20| 2| A over the years
years 2015-2020
2015- | (+)and ()
2020
The Republic of Uzbekistan | 100,0 | 100,0 100,0 | 100,0 | 100,0 | 100,0 100,0 100,0
The Republic of
Karakalpakstan 4,7 5,2 10,7 |94 5,2 3,0 6,4 -1,7
Andijan 4,1 3,5 3,1 4,2 3,6 3,4 3,7 -0,7
Bukhara 8,2 8,4 12,4 8,9 19,5 13,1 11,8 +4,9
Jizzakh 2,4 2,4 1,8 2,2 1,8 2,4 2,2 +0,0

1 "Strategy of actions on five priority directions of develop-
ment of the Republic of Uzbekistan in 2017-2021, Decree of
the President of the Republic of Uzbekistan No PF-4947 dated
February 7, 2017. T: Collection of legislation of the Republic
of Uzbekistan", February 13, 2017.

2 The Law of the Republic of Uzbekistan "On Investments
and Investment Activities" was adopted on December 25,
2019. http://www.lex.uz (system of normative legal acts).

3 Data of the State Statistics Committee of the Republic of
Uzbekistan (www.stat.uz).
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The
average Changes
amount over the
Regions 20 2016 20| il | 20| 20 over the years
years 2015-2020
2015- | (+)and ()
2020
Kashkadarya 14,4 18,7 15,1 19,2 17,5 10,4 15,9 -4,0
Navoiy 7,2 8,8 7,7 5,4 4,7 10,5 7.4 +3,3
Namangan 34 3,5 4,0 3,5 3,8 3,6 3,6 +0,2
Samarkand 6,4 5,8 54 4,6 4.4 57 54 -0,7
Surkhandarya 5,4 5,2 5,3 4,3 4,1 3,8 4,7 -1,6
Sirdarya 1,7 2,0 1,6 1,5 1,7 2,2 1,8 +0,5
Tashkent Region 2,6 8,4 8,8 8,8 10,0 9,4 8,0 +6,8
Fergana 51 4.4 47 5,7 53 6,1 5,2 +1,0
Khorezm 2,7 2,8 2,5 2,0 1,7 2,5 2,4 -0,2
Tashkent City 234 | 20,8 15,6 19,9 16,0 23,1 19,8 -0,3
Undistributed funds 8,3 0,1 1,3 0,4 0,7 0,8 1,9 -7,5

The analysis of the dynamics of investment
changes in the regions of the country shows that the re-
gions with the largest investments are Tashkent
(19.8%), Kashkadarya region (15.9%) and Bukhara re-
gion (11.8%). Based on the analysis of the table data,
the following conclusions can be drawn:

Firstly, in the territorial distribution of invest-
ments in the country, there was no significant change in
the share of investments attracted in regions other than
Tashkent. Only in the Tashkent region, for example, in
2020, we will see a sharp increase in the share of in-
vestments compared to 2015.

Secondly, the fact that in a given year, the share of
regions in investments directed at the national level de-
creases and increases, mainly due to the placement of
large investment objects in a particular region that are
of strategic importance in the future.

Thirdly, the attraction of foreign investment
largely depends on the geographical location of admin-
istrative territories, the level of development of com-
munication facilities, economic and productive poten-
tial, and social aspects.

The next, the attitude to attracting foreign invest-
ment to a particular region or the assessment of the mi-
croenvironment in the regions within the country also
has a certain impact.

Finally, the level of skills of local leaders in the
field of market relations, the ability to direct domestic
resources into the flow of investment, attract foreign in-
vestors based on the characteristics of production in the
administrative region, search for potential entrepre-
neurs and encourage them to attract directly related for-
eign investment.

The legal and political aspects of the investment
climate do not play an important role in such an assess-
ment. Because such relations are considered and re-
solved in a certain order at the national level. As a result
of the study, it was concluded that the share of invest-
ments in the total volume of all types of investments in
the country is divided into the following 4 groups, and
it is necessary to assess the level of their investment ac-
tivity*.

Group 1 - more than 15.0% (area with high invest-
ment activity);

Group 2 - in the range of 10.1-15.0 percent (region
with good investment activity);

Group 3 - in the range of 5.1 - 10.0 percent (area
of satisfactory investment activity);

Group 4 - up to 5.0% (area of unsatisfactory in-
vestment activity).

Table 2
The amount of investments in fixed assets per capita in the Republic of Uzbekistan in 2015-2020, million
soums.
Regions 2015 2016 2017 2018 2019 2020
Fixed capital investments 44810 51232 72155 124231 195927 202000
Population 31 315 325 32.7 334 34.6
Per capita 1445 1626 2220 3800 5870 5838

4 Tuxliev B.K. Issues of improving the system of investments
and their financing: Monograph. "Innovative development
publishing house", -T., 2021. p 141.
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If we place the territories of our country in terms
of the level of investment activity in the above-men-
tioned range of groups, we will witness the following
situation. That is, in this regard, it is worth to say sepa-
rately that the assessment of the activity of investments
by regions, taking into account not only their share in
the total attracted investments, but also the number of
enterprises established and operating in a particular re-
gion with the participation of foreign investment, as
well as the impact of foreign investment, in our opin-
ion, In this regard, it is worthwhile, first of all, to ana-
lyze the growth rate and dynamics of changes in foreign
investments and loans by Regions (Table 3).

Analyzing the dynamics of changes in investments
and loans in the regions of our country, we can include
Tashkent (30.6% of the total volume of investments in

2015-2020), Bukhara region (21.3%) and Kashkadarya
region (17.8%) among the regions that have mastered
the most investments.

Hence, the evidence suggests that there is a pro-
portional relationship between the share of regions in
the total attracted investments and the number of enter-
prises operating with foreign investment. This level of
dependence is influenced by factors related to the in-
vestment environment and attractiveness. Although the
regulations on the regulation and promotion of invest-
ment activities in the country are the same for all re-
gions, the investment attractiveness of the regions is
different. Therefore, the factors that affect the attrac-
tiveness of investment, in our opinion, will be a subjec-
tive factor, that is, it depends on the managerial ability
of the leaders of the region.

Table 3°

Dynamics of changes in foreign investments and credit resources by regions in 2015-2020, %

The average
amount over
Regions 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | the years 2015 -
2020

The Republic of Uzbekistan 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0

The Republic of Karakalpakstan 51 6,1 4,3 1,6 2,7 1,4 3,5

Andijan 3,7 2,5 15 3,4 0,3 1,7 2,2

Bukhara 41 3,8 30,7 | 11,7 | 46,9 |30,8 |21,3

Jizzakh 0,7 1,9 0,7 1,1 0,5 0,7 0,9
Kashkadarya 7,9 17,7 | 179 |37 |202 |115 | 178

Navoiy 7,8 0,8 9,0 2,9 0,5 9,9 5,2

Namangan 1,9 1,7 1,0 2,6 0,5 0,8 1,4

Samarkand 5,2 4,0 2,0 2,2 1,3 0,9 2,6
Surkhandarya 16 |17 |24 |50 |15 |14 |23

Sirdarya 1,4 2,3 1,0 0,6 0,8 0,9 1,2

Tashkent Region 8,1 6,3 3,6 3,4 4,0 57 5,2

Fergana 2,4 3,1 2,5 4,9 3,3 3,5 3,3

Khorezm 1,4 4.6 1,7 0,8 0,3 0,9 1,6

Tashkent City 45,7 | 43,7 | 21,7 | 28,1 | 158 |288 | 30,6
Undistributed funds 3,0 - - - 1,4 3,4 1,8

It is credible to argue that, in assessing the invest-
ment activity of the regions, it is expedient to assess not
only their size, but also the amount of investment per
capita, the level of employment, growth of export po-
tential, the state of reinvestment. Because the amount
of investment alone cannot fully represent the invest-
ment activity of the region.

Discussion

In the context of a pandemic, a sharp decline in
production and consumption in large countries,
disruption of global production chains and trade links,
large-scale investment to revive the economy due to
falling commodity prices in global financial markets
lead to higher inflation and higher unemployment. This

situation affects GDP, which can lead to a monthly
decline in GDP of up to 2 percent.®

Indeed, the pandemic has had its consequences for
the economy of Uzbekistan. Given the sharp decline in
production and consumption in major economies,
disruption of global production chains and trade
relations, falling commodity prices in global financial
markets, and deteriorating conditions, Uzbekistan's
economy, which is part of the global economy, will be
softened. . Anti-crisis Fund (10 trillion soums) was
created to take effective preventive measures.’

Economic activity in developed countries is
expected to decline by 7%, and in developing countries-
by 3%. This year, production in the European region

5 Data of the State Statistics Committee of the Republic of Uzbekistan (www.stat.uz).
6 Chakraborty I., Maity P. COVID-19 outbreak: Migration, effects on society, global environment and prevention. Inter-
national Journal Science of the Total Environment 728 (2020) 138882. www.elsevier.com/locate/scitotenv

7 COVID-19 pandemic and the fight against the global economic crisis: Center for Development Strategy, www.strategy.uz
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could fall by up to 10 percent, while countries such as
the United States and Japan could lose up to 6.1 percent
of their gross domestic product. The economy is
expected to contract by an average of 4.7 percent in
Eastern Europe and Central Asia and 6 percent in
Russia.®

The United Nations Conference on Trade and
Development (UNCTAD) predicts that the negative
effects of the pandemic could lead to a 40 percent
reduction in foreign direct investment worldwide by
2020-2021. This is the lowest figure in the last 20
years.®

Investment attractiveness depends on a system of
criteria that attracts investors to direct their funds to this
area. It can be observed in the economic literature that
the groups of factors that affect the investment attrac-
tiveness of regions are different. For example, the fac-
tors influencing the investment activity of the regions
were studied objectively and subjectively by
V.M.Askinadzi and V.T.Maksimova®, A.N.Asaula,
N.I. Pasyad change rapidly and slowly, K.V. Baldin, on
the other hand, has both positive and negative influ-
ences.

Porter rejects the conclusion that international
trade and foreign investment have only a positive effect
on the country's economy. He argues that international
trade and foreign investment may have a negative im-
pact on the economies of some countries, that is, they
may hinder the growth of production efficiency.

Interpretation of results on investment activities of
the regions in our country are regulated by the Law of
the Republic of Uzbekistan “On Investments and In-
vestment Activities”. Local public authorities within
their competence and in the field of state regulation of
investments and investment activities:

e implementation of investment policy at the lo-
cal level to stimulate the

expansion of investment in the relevant territory of
the country, including attracting investment, further im-
proving the investment climate in the region, support-
ing the development of enterprises in the region;

e study and identify promising projects that re-
quire investment, as well as

free state facilities and land plots, taking into ac-
count the needs and potential of the regions (resource,
natural and climatic, labor, etc.);

e consideration of issues directly related to the
activities of investors, as well

as, if necessary, proposals for the implementation
of promising business initiatives and projects by at-
tracting direct investment;

e identify factors that hinder the timely and ef-
fective implementation of

investment projects in the region, including in-
vestment projects with foreign investment, and take
prompt measures to eliminate them;

e improving the efficiency of the use of invest-
ments in the region's economy

8 Eminov A. Pandemic and post-pandemic period: how
is the investment policy in foreign countries? Employee of the
Legal Policy Research Institute under the Ministry of Justice
9 Nasirov E. I. The impact of the crisis caused by the
coronavirus pandemic on the world economy. Electronic

based on the analysis of the activities of enter-
prises with foreign investments, as well as the fulfill-
ment of investment obligations by investors;

e development of proposals for the improve-
ment and diversification of

investment cooperation with foreign banks, funds,
agencies and companies in the region on a mutually
beneficial basis;

e implement measures to attract foreign invest-
ment to create more favorable

conditions.

Conclusions and suggestions

As a result of the study, the following conclusions
were made on the topic:

1. Socio-economic and natural factors affect the
degree of investment in the regions and increase their
efficiency. Particular importance is the identification of
the most important factor groups that will contribute to
the active attraction of foreign investment in the regions
and increase their efficiency.

2. The assessment of the impact of foreign direct
investment on the economy is not limited by macroeco-
nomic indicators, but also values the impact of invest-
ment projects on the socio-economic development of
regions, analyzes the activities of enterprises with for-
eign capital, develops, selects and implements invest-
ment projects, and should take into account the effec-
tiveness of large-scale measures.

3. Calculations to identify the main factors that en-
sure the active attraction of foreign investment in the
economy of Uzbekistan and increase the efficiency of
their use show that the regions are expanding produc-
tion infrastructure, developing transport and communi-
cations, improving the quality of education, and provid-
ing effective employment, bringing the quality of state
institutions to a qualitatively new level, liberalizing for-
eign trade, curbing inflation and improving the tax sys-
tem are the main factors that stimulate the attraction of
foreign investment.

4. In order to actively attract foreign investment to
our country and increase the efficiency of its use, it is
important that each region uses its relative advantages,
untapped potential, growth resources and potential. Be-
cause when placing production capacities, the relative
advantages of the regions are taken into account, the
availability of such factors as available resources, infra-
structure, and labor, increase the efficiency of capital
use and ultimately ensure the competitiveness of prod-
ucts.

5. Improving the quality of administrative pro-
cesses, improving the regulatory framework and legis-
lation, developing production infrastructure, including
transport and communications, electricity, gas and wa-
ter supply, labor force as a necessary condition for in-
creasing the efficiency of foreign investment in the re-
gions to increase the inflow of investment and organiz-
ing the rational use of labor resources.

scientific journal “International Finance and Accounting".
No. 3 June 2020. Page 7.

10 Askinadzi V.M., Maksimova V.T. Investment business -
2012.
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Abstract

The works of the poet B. Shirmedenuly are distinguished by individual content, the strength of the artistic
spirit. In his original works, the poet clearly shows a sense of Concern for the future of the nationthe future of the
country, the future of generations, the qualities of patriotism, perseverance are clearly visible in the original works
of the poet B.Shirmedenuly. Noble poems prevailing in the poetry of B.Shirmedenuly awakening the spirit of the
nation, civic pathos glorifying freedom, courage and patriotism. The article discusses the work of poets, focuses
on the purity of thought, the depth of emotions.

AHJaTna

Axvin B.Illupmedenynol myvlHObLIAP®I MA3MYH Oapanbl2biMeH, KOpPKeMOIK JNebiHiH KyammblibleblMeH
epexutenenedi. AKbIHHbIH MOL MYbIHObUIAPLIHAH YAm OO0NAuabIHG, el epmeHine, MIPIAIKMIY CaH anyau
KYObLIbICINapuina, Koeam 0epmine, Ypnax Kejieueine 0ecel aiayoayubliblk ce3imi, YImiCcanobLIblK, Kalcapivlk,
mabauovLiblK Kacuemmepi auvlk Oauxanaovl. B.IIlupmedenynvt nossuscblHOa Yam pPYXolH OSMAmMulH ACKAK
JHcuIpaap, 6amvipvIKmMvl 0aPIiNMemin a3ammuolKmol, epaikmi, el0IKmi CUNAMMAamvlH A3amMammolK 3yeH OACbLM.

Maxanaoa axvin  61eH-JICHIPIAPLIHGIY — MAKLIPLIN  AACH,

auKbIHOANAObL.

MA3MyYH  epeKwenikmepi, UOesnblK MaKcamol

Keywords: kazakh poetry, poetic skill, the mission of the poet, civil pathos, pictures of life
Kinm ce30ep: Kazax noa3uscul, akbiHObIK uiebepix, akblHObIK MYPAm, azamammolk YH, oMip cypemmepi

Ka3zak oneOueri Tapuxsl o3 Oacraysin XV-XVIII
FachIpIaFsl XKbIpaynap ofebuerined 6acray amsim, XIX
raceIpia AGaii, MaxamOeT Mmo33usUIapbIMEH KaJFaChIH
TanThl. Kaszak MO33MACHIHBIH OJ Ke3aeri 0acThl
TaKBIPHINTAPEl XallbIK MYHBI, a3aTTBIK, OKy, OuIiMre
IaKpIpYy, TYFaH JKepiH Majakray OoJica, Kasipri
TOYEINCI3/MIK JKbUIIAPBIHAAFbl Ka3aK MOI3HUSICHl JKaHA
OarpITTa JaMBbIIl KeJIeIl.

Toyencizmik Ke3eHIHAeri aKbIHAAp KaTapblHaa
OIIKEMI3/[IH TaJIAHTTHI, Kac, €p KYPCK aKbIHIAPBIHBIH

O6ipi — bayeipxkan Illupmenenyisl.  baybipkan
Iupmenenynber 1992 xpuiel 30 mrimagene CoIpbIM
aylaHel, ONEHTI aybUIbIHAA JIYHHETe KeJreH.

Kypnanucr, aifteickep akbiH. baybipskan 2016 KbuUibl
OTKEH « MBIHXBUIABIKTAP TOFBICHIHAAFBI ACTaHay» aTThI
KOUINEHAUIEp OpKeHHWETI (ecTUBaNi  asChIHIIAFbI
aKpIHAap aWThICHIHBIH bac xkymaerepi. 2017 5kbLibl
IlIpiMKeHTTe ©TKEeH aWMAaKThIK aWThICThIH | OpbIH
nerepi. 2018 >xbUIBI ATBIpay KanacblHa ©TKeH Mypat
MeHKeyJIbIHBIH 175 JKBUIJBIFBIHA apHaJraH
XaJIBIKApaJbIK aKbIHIAp aTHICHIHAA apHAIBI XKyiaere
ne Oounppl. XaJbIKapasiblK aWTBIC aKbIHAAPbl MEH
KBIpIIBI-TepMertiiep OmarblHBIH MYIIeci. AKBIHHBIH
«JonTep» arThl amramkbl XKbIp kuHAFbl 2018 >KbUTBI
«Kazympl»y OacracklHaH KapblK Kepii. OChl JKBUTBI
JKaitprk aiThICBIHBIH 60 KBUIIBIFBIHA Opail MepeKeTik
MeaaJbMEH MapanaTTaisl.

Kazak oneOueriHzmeri kelpayiap I033HACHIH
3epTTeynli FanbiM, Ka3akcTaHHBIH XallblK JKayIIbICHI,
knaccuk  Myxrap Maraynn «Kan — AsaHblg
aMaHaThl, JXa3y — apyakThlH amaHaTel. AjMaca —
MIHZET apTKaHbI, xka30acaH — Kapbi3ra OaTKaHbIHY |1,
16 6.] meren ce3i baysIpskaHHBIH da OMIPJIIK KaFUIaChl
icnerrec. baybipxan/a a3yl TOKTaTKaH eMec.

BaybIp)kaHHBIH KBICKA Opi HYCKA, TaKbIPBIITHIK
TYpPFBIa JKAHAMIBUL, ©p PYXTH JKBIpIapel OYTIHTI
JKacTapra TopOMWenmik MoHi 30p. JKac aKbIHHBIH
«KapreiHmacka» aTTBl  ©JIeHI Ka3aK  KbI3JapblHa
TopOWenik OarbITTa Ka3bUIFaH TYBIHIBL. AKBIH
KBI3JIApIbIH OAThICKA eJiKTer, OeliH, CaHbIH, KeyAeCiH
aIIIBIIT JKYpreHine HaJTUJIBI. Amnaiina, oip
OaliKaraHbIMbI3, aKbIH KbI3J[apFa Al TapbIH/Ia KaybIIl,
opamail TaFbII XYpyre KeHec Oeperi:

Kapbinac, manibHIb 12 )KachIp Kaybll,

Kaceip, casObIpcHIBI COCBHIH Kayill.

¥ ATbIH, ChIIBIH CaKTal KajiaMm Jece,

Opamain cayranaceit 6acsit 6apsim [2].

Kazak KpI3mapsl enIkaiiaH Ja MalTapbiH jKayblll,
opamMall TaKKaH eMec. bysn Kaszipri TaHJIarbl JiHU
OaFrpITTaFHl Tepic MiKip aep enik. Kazak cant-macrTypi,
HaHBIMBI OOMBIHINA KbEI3 Oajlachl 0achblHA TaKWs KHII,
KBI3IBIK JOYPEeHHIH Oenrici peTiHae op Typii
MOHIIIAKTapMeH Oe3eHIipin >kKypreH. Bbyn sxepmeri
aKbIHHBIH Ka3aK KbI3JapblHa OepreH eckepriieci
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OpBIHCBI3 Jiep €IiK. OpHUHEe, TaKbIpbIKa Oapiay,
unesHel Oepy 0acka 1a, TaKBIPBIITHI MEHTepy Oip
Oacka. bacTel Mmocene TopOWe KYHJBUIBIFBIHA JICTCH
JKaHallla Ke3Kapac KaJbITaCThIPYbIH/IA.

Kannel, «KapbelHoacka» ejeHi TopOHeNliK MoHi

0ap, KbI3 OaJachIHBIH OOWBIHIAFBI KACHETTEPi
HACHXaTTay MaKCaThIH/IA jKa3bUIFaH.
ConbiMeH  Kkarap, bayeipxan  aOctpakrini

YFBIMIIAp medep, o9AeMi KOHE dcepili OpeKeTKe SHE.
Ocipece IepeKci3 YFBIMIAP/IbI OCiHENeyIeri aKbIHHBIH
omictepi OHBIH O3IHIIK CTWIIIH aHBIKTahpl. «Kamara
XaT» aTThl TYBIHABICHIH/IA aKbIH «OaKbIT» YFBIMBIH
3aTTHIK, JEPEKTI KeHinTe CypeTTeai:

BakpIT nereH kanara GapraH jKOK KOW. ..

...CeH Kanara KeTKeHe, OaKpIT JereH
Kackiana kanraH ei KapT aHaHHBIH!

BakpIT KasiFaH aybuiia, caMaH yuie,

Kasnmasr o1 con oyernri 6ana kyiize.

BakpITBIHIEI 131€CCH, ayBIIFa Kel,

BaksIT omi aysuiga 6ap, opune! [3]

An, «Ana nmopba» TYBIHABICHIHAA  aBTOP
AHACHIHBIH aja JopOachl apKbUIbl OallaJIbIK MIAKTHIH
TOTTI COTTEpi MeH OAKBITTHI KYHIEPiH €ciHe Tycipemi.
Arna nop0OaHBl CUMBOJJABIK Oenri peTiHme Oepir,
AHACBIHBIH OTOACHI YIIIH jKacaraH epliriH aiita kee,
OapIBIFBIH COJN  OaNaJbIKTBIH OAaKBITTBI COTTEpIiHE
tenuai. CoHBIMEH Koca, cosl Oip HIAKTHI CarbIHY,
aHcaybl Oaifkamazpl.

Ce3 KOJITAaHBICHIH 1A Baybipxan
IIupMeneHYJIBIHBIH €63  ©3repTyAeri ImedepIiri
epeKine. AKBIH OJICHI'e XalbIKTHIK TIPKECTEepJi epKiH
€HTI3¢ OTBIPBIIN, MIBIHANBI eMip OelHeCiH KeTKizyne
TapTBIMIBL cO3 Tabamel. AybIcHambel OH, Kypueri
LICHECTIpY, CaNBICTBIPY,  TEHEyJepAi  aKblH
eIleHIepiHIe YTHIM/IBI 9pi epKiH KomaHaasl. MaceseH,

«OneHTi, apHalaJBl  CcaFaH  JKBIPBIM!»  aTTHI
TYBIHABICBIHIA aBTOp bateic Kaszakcran —enkeci,
JKeIMIUTBl  aynmaHBIHA KapacThl OJCHTI KepiHiH

TaburaThl MEeH KeH nanacbiH [onuByarbiH, [lapwmk,
YIIpITaynapMeH CalbICThIPaIbl:
OureHTi, ceHi oialiMbIH YHEMI MEH,
AYVBUICHIH THIM €peKIIIe TYP OHIMEH.
Kemenne anmray Oackln KeJe xaram,
Kypreuneii ['onnuByATHIH KiTeMiMeH.

Tarmantsl ¥isITayasl AcaH KaFsl,
Tay Oipak OneHTineH aca anMaiabl.
JlanaMHbIH lapXaH TOCIH Tay TYTU,
BynTThIH 12 KeneHkeci 6aca amManb.

O3eHiH TOJNKBIHIIBI €11 KepiM acKak,
ApHachl cyanbInTsl Kepi bacrart,
Kepnix Oe, e3eH ekemn e3eHIep Je,
ANBICKA KeTe alIMaiiabl CeHl TacTall.

KemkyprsiM Maxab0atsr Mmyngem Oepik,

Koc rambik kenipinae Typ TepOedirt.

CezimHiH Oeciri cox xerrip Oap 1a,

[aprxapid KyHBI 6ap Ma 6ip TeHremik? [3]

AKBIH eJIeHICpIHAE Ka3aK OJICHIHIH IocTypii
epeKIIeITiKTepi allKbIH KOpiHe .

[IpiFapManibl  agaMbIHBIH OacThl MIHICTI —
KOFaM/IaFbl KaHAIIBUIIBIKTB HACUXATTAY, I3TUICHAIPY.
Xac axpiH bayblpkanga KoraMJIarbl — axyasjbl
JKaFfaiael KeTepinm, OaThlI, MBICKBUIMEH >Xa3bUIFaH
TybIHABUIapel Oap. OrfaH akplHHBIH «TyFaH KyHiH
KYTThI OoJiceiH, Hyp ara!» TYBIHABICHIH aiiTa ajambl3.
AxprH Tyaremm [Ipesunent Hypceynran OO0immyist
HazapOaeBThIH TyraH KyHIHE apHam IIbIFapraH
TYBIHABICBIHIA XaIbIKTBIH ayblp HAepT, OYKiT amem
3apjan LIEeKKeH BUPYCTHIH OpIIyIHEH OpBIH allFaH
JKaF Jaiapapl KeTepei.

Bunik kanait aysIpsIn )KYp BUPYCIIEH,

Macka KHill KYpPreH oK ra OypblHHaH? - JereH
KOJNJapia axkblH  MBICKBUI, CapKa3MMEH OMIIK
OachlHIAFbl IICHEYHIKTEpAl ChIHAaWABL. AypyxaHa,
eMXaHaJlapa OpBIH KOKTBIFBIH aifTa Kelle, 9p Ka3akKka
Kapa jkepZeH Oip OpBIH TaOBUIATBIHBIH TUITE THEK
eTel.

Hyp-CynraH xaK KapaHTUHMEH apas, 97

MyHzaii KyHi IIBIPKAJIaThiH OH — a3a.

Enopnana Oyrin alikait TyFaH KYH,

bizain jkakra xaHa3a Ja xanasza! [4]

«Mypat — )xaHyMeH Oenecy, Y3sIHMEH Ooiacy
eMeC, ©3 OKYPTHIHHBIH KaXeTiH oTey, MYMKIH
OoJFaHBIHINA, €H COHFBI COTIHE JeliH oyenri KyObuia
OarmapbIHHAH TaiikpiMay» [1, 13 6.] baysip>kaHHbIH a
MaKcaT-MypaThbl XaJIKbIHA KbI3MET €Ty, XaJIbIK MYHBIH,
3apbIH JKbIpJIay.

2019 xpuiasry asebl MeH 2020 KbULIbIH OachkiHIa
OYKiT  OYHHEXY3iH  [IapObBFaH  ayelp  OepT
«KOPOHAaBUPYCTAaH» MBIHIAaraH Taraplp Y3ulmi. byn
JEepPT YIIBIFBIIT TYPFAaH YaKbITTa KONTETeH aKbIH-
JKasyImIbUIap OChl  TaKBIPBINITa KajllaM  YIITajbl.
Baysipsxarnbiy qa 2020 sxbUThI «J10T1» aTThI TYBIHIBICH
HETi3ri TakKbIpeIOBI — OCBHI NepT. Herisri mpescer —
afaMIapabIH Oip-OipiH IMIBIHAWKI )KAaKChI KOPYi, TYHUE,
MYJIIK, aTaK-J1aHKTbI EMEC, aiaM/Ibl CYIO, IIBIHANBUIBIK,
«om» mosmackl BUPYCTBIH Heri3i Oactaybl YXaHb
xkepingeri Tao xoHe YaHb eciMIi I0CTapbIH
HayKacTaHbll, Yaupasl «MeH ceHi JKakChl KOpeMiH»
JereH OIp aybl3 Ce3IMEH amaH aibll KajiraH Tao
TaFIpIPhl CypeTTeINe i

MinOeneH Oip mopirep KepiHei.

JKy3iHeH kar-KapblK HYp TOTUICII.

— Wb, 1o, BUPYCTHIH €MiH TanThIM!

O, anem!

YKakcel kepy — OHBIH eMi!

Cinrimeit TBIHBII KaJAbl OYKLT FaJlaM...
CartbIpiiaraH, JAbIOBIC )KOK CBIKBIPJIAFaH.
ToxTams! AyHUEHIH OOHTENeT1,
Toxranubl caraTr Tl THIKbLUIIAFaH. .

«KyJak cajicblH AyHUE, FaiaM MaraH!

Kysak caycelH yakpIT IeH 3aMaH MaraH!

Kymni agam3art — KeUIMBICKep !

KplambIch com —

’KaKChl KopMel KeTinTi amamast agam! [5]

AKBIH OHBI amaMaapiabiH Oip-OipiH TipiciHae
Kamipin OimMei, KypmeTrTeMeyiH ainFa TapTamsl. Ocbl
yaKpITKa JICHiH ajamM3aT OWBl 3aTTBIK TYpFBIIA
OaraymaHbIll KeJjce, OyJl IepT agaMmap apachbHAAFbI
KapbIM-KaTBIHACTBIH, MATCPUANIBIK KYHIBUIBIKTBIH
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eMeC, MOPAJbAbIK KYHIBUIBIKTBIH MAaHBI3Ibl CKCHIH
KOpPCETTi.

Baybipxan coi Ke3IiH aybIp IIBIHIBIFBI, QJIEMJIC
KaHIIIa FaJIbIM MEH FBUIBIM Oap Oosica ia, 1aMysl apTTa
KalFaHbIH Kepceremi. «Jlom» TOSMaCHIHBIH —aJFbI
cesinae akbiH CBerkanu HyprkaH akplHFa MbIHaHAAH
Oara Oepeni: «MeH baysipxkan [llupmenenni eH ayeni
afTBIC aKbIHBI PETIHAE TAHBIABIM. backiHa TyMaK,
YCTiHE INriK KWilm eHre3epici OOJBIN caxHara IIbIFa
kenrenne i3imed Illankuizmiy ImaHsl Lieciln  Kejie
JKaTKaHJaW IIajJbIKTal-aK KalachlH. AJ OpBIHTaKKa
JKaifFaca CalbIl, KOHCIIKTCPMEH KECTENleH, IbIpay-
CapblHMEH JECTEJCN KbIP TOKKEHAC KYJIarblHa
JocnamOeTTiH 1a0bLTBI eCTUITCHICH apyaKTaHBIII cala
oepecin...» [5]. Kaszak omeOueriniy OacTaybl
JKplpaynapJelH  yprnarbl  bayslpkan  Lllupmenen
JKBIPJIAPBI TaKBIPBIOBI, MICSCHI JKaFbIHAH OKBIPMaHFa
YJIKeH O#l calaThlH, YIT MYpPAThl KOJBIHAA KhI3MET
erel.
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The assessments of the survival and development of the European Union are deprived of a seriously reliable
theoretical and methodological approach. The complex system approach, which treats the European Union as an
open social system, facilitates the analysis of such a complex subject and allows the formulation of research ques-
tions on the causes and mechanisms for the emergence of European Union, its equilibrium and its interaction with
the environment. The proposed integrated approach includes Open Systems Theory, Functional Systems Theory,
Cybernetics and Synergy. The research questions formulated through this approach allow to analyse the behaviour

of the EU independently of the political conjuncture.
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Introduction

The European Union, of which Bulgaria is a mem-
ber, has experienced several crises since 2008, which
raise the question of its survival and further develop-
ment. For Bulgaria, the results of membership in the
Union are ambiguous, the question of its meaning is yet
to be asked. An attempt should be made to understand
in depth the logic of the EU's existence and develop-
ment with a view "from the outside" and "from the in-
side", so as to be able to make sense of the possible sce-
narios for its development.Since 2010 there are numer-
ous predictions of the break-up of the euro area, and,
prospectively, of the entire Union. Such opinions are
being circulated without clarity on the internal mecha-
nisms that determine one process or another. Conspir-
acy theories and/or political bias contribute to the con-
fusion. However, the lack of theoretical clarity about
the nature of integration as a process, which has accom-
panied it from its inception, is a primary concern. "The-
ories' such as ‘federalism' or '(neo) functionalism' at-
tributed to the origins of the integration community re-
flect rather wishful thinking and subservience to
conjuncture - economic and political. At best, they rep-
resent a summary of a small body of experience, with-
out offering a reliable method for credible predictions.

The difficulty stems from the lack of a reliable the-
oretical and methodological approach to such a large
and complex object of study as the European Union. In
the present work an attempt is made to apply the suffi-
ciently popular systemic approach, which implies con-
sidering the European Union as an independent open
system consisting of subsystems with a greater degree
of autonomy, at the same time being a subsystem in the
general system of international relations. European in-
tegration is seen as a process of forming an open sys-
tem. Within the framework of the systemic approach or
as its complement, the possibilities offered by related
sciences - cybernetics, synergetics - are used.

The idea that each object of knowledge can be ap-
proached as a whole, composed of separate elements
that together create a new quality other than the simple

sum of their qualities - is one of the most fruitful meth-
odological concepts. It finds application in all fields of
science, technology and social life. Systems research
arose in response to science's attempts to find a general
theory with universal applicability to large, complexly-
organized objects such as social entities. If attempts to
find a universal theory are considered unsuccessful, the
application of a complex systems approach to such a
complex object as the EU allows the formulation of re-
search questions whose answers do not depend on the
political conjuncture.
1. Holistic approach

The systemic approach is an extension of a philo-
sophical movement that has its origins in classical
Greek philosophy, so-called "holism". In a broad sense,
this branch of science is concerned with the problem of
relating the part to the whole, the qualitative uniqueness
and priority of the whole in relation to its parts. (Niki-
forov, A., 2010) In a narrower sense, holism is under-
stood as a "philosophy of wholeness" developed by the
South African philosopher and politician lan Smuts,
who also introduced the term itself into use (Smuts, J.,
1926), building on Aristotle's claim that "the whole is
greater than the sum of its parts" (“Metaphysics”).

The statement in question is the main ontological
principle of holism. On this view, the whole world is a
whole, and the distinct phenomena and objects within
it have meaning only as part of a community. In gno-
seology holism rests on the principle that knowledge of
the whole must precede knowledge of its parts. (In this
case, however, it is not certain that such an approach
yields the best results. Without prior study of the con-
stituent parts of the EU, it will be difficult to grasp the
logic of integration: what goals each participant sets for
itself through it, what price it is willing to pay for giving
up sovereignty, how the goals and costs of integration
change over time.)

From the holistic concept comes the systems the-
ory with the key concept "system", as well as the often
used concept "synergy" and the whole scientific field
"synergetics”, a derivative of the systems approach,
with the leading idea of the emergence in the system of
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a new quality, different from the sum of the qualities of
the elements of the system.
2. Open systems theory

The term "system" appeared only in the 19th cen-
tury, introduced into the natural sciences by Sadi Car-
not, the creator of thermodynamics. The concept was
applied to mechanical devices (steam engines), but
quickly gained universal application, including in the
social sciences. It became a generalization of the holis-
tic approach. In 1850 Rudolf Clausius completed this
process by adding "the medium" as a key element in the
notion of the system. (Clausius' other contribution, di-
rectly related to today's attempts to apply the systems
approach, is the introduction of the concept of "en-
tropy". Clausius used it to denote the irreversible dissi-
pation of energy and the increase of disorder in thermo-
dynamic systems, a principle also applicable to social
systems.) In the second half of the 19th c. Karl Mar,
e.g., already freely used the term "system™ in his study
of the economized model of society. (Kuzmin, V.P.,
1983) Sociology since its inception has also used "sys-
tems language".

In the 20th century there were attempts to place
the concept of "system" at the basis of a general ap-
proach explaining the functioning of all observable ob-
jects. The first version of General Systems Theory to be
generally recognized and accepted by researchers was
that of L. von Bertalanffy, proposed in the 1930s, de-
veloping the concept of holism. Its basic idea in recog-
nized the isomorphism of the laws governing systems -
physical, biological and social. Interest in the theory re-
mains high in the field of management, including in the
study of integration problems. This theory is a logico-
mathematical field of research, the task of which is the
formulation and derivation of general principles appli-
cable to "systems" in general. Bertalanffy's approach
examines objects at three levels - elements, system, and
metasystem, i.e., each system consists of elements,
which are themselves systems, while being part of a
higher order system. (By this logic, the lower limit must
be set by the indivisible elementary particles, and the
upper limit by the Universe in its totality.) The primary
in the system is the whole, composed of elements "in
definite relations with each other and with the environ-
ment." (Bertalanffy L., 1968) Bertalanffy developed his
theory through observation of living organisms, which
he defined as "open" to the "external environment™ sys-
tems: their life processes presuppose the presence of an
exchange of matter and energy (information) with the
environment, the exchange being governed by system
characteristics. In this way, organisms acquire addi-
tional energy (and building material), which makes it
possible to overcome entropy, and also ensures the re-
silience of the system in relation to the environment.
Open systems adapt to changes in the environment and
continue to function in mobile equilibrium, striving for
a state independent of time and initial conditions, but
only of system parameters. In dynamic equilibrium, the
system structure (the elements, the relationships be-
tween them and the laws governing their interaction)
remains constant, and equilibrium is constantly dis-
turbed and restored by the exchange of matter and/or

energy. Entropy is contained by the control of this ex-
change. In this logic, “closed" systems can be seen as
an external case in which exchange is zero. They reach
static equilibrium through a limiting degree of isolation
from the environment.

A viable system is one that can neutralize the un-
wanted inflow of information, and in the boundary
(purely abstract) model of a closed system, there is
simply no such inflow. "Central to dynamic (systems)
theory is the concept of stability, i.e. the response of the
system to deformation".(Bertalanffy L., 1968) Stability,
i.e., the ability of a system to maintain equilibrium by
neutralizing adverse external influences, is a feature,
typical for all systems.

An important research question arises in this case.
With minimal exchange of matter/energy (infor-
mation), control is easier. Do open systems then tend
towards boundary compaction and (self-)closure? Does
this logic apply to Ancient Egypt, to Rome and Medie-
val China in their "natural boundaries", to the USA in
their isolationist period? Is the EU trying to specify its
"natural” borders, e.g. in Turkey and Ukraine? Perhaps
the answer lies in the dynamic of the environment. A
fluid and unpredictable environment implies more of a
‘closure’, as the flow of matter/energy can be difficult
to manage, e.g. the inflow of 'refugees’. The laws of
thermodynamics are also valid here - increasing the
volume reduces the relative surface area (the bound-
ary), control over the exchange becomes easier, and the
relative energy consumption decreases.

Bertalanffy tries to build a general theory applica-
ble to all objects of study, with general laws allowing
mathematical modelling. Critics have faulted him that
his definition of a system as a complex of interacting
elements excludes immaterial systems because of the
requirement of "interaction”. It limits the degree of gen-
eralization. Also, the initial conceptual and logical ap-
paratus in L. von Bertalanffy's version is too general
(Kolev, T., 1987) and key concepts are yet to be clari-
fied: environment, interaction, etc. environment, inter-
action, etc.

In the case of the EU as a complex human com-
munity, the irrational quantities in human behaviour
cannot be measured and put into equations. (Norbert
Wiener, whom Bertalanffy himself considers a like-
minded person, emphasises these limitations in at-
tempting to apply mathematical methods to social sys-
tems.) The complexity of social systems requires a
combination of qualitative and quantitative description
and analysis that is in fact difficult to achieve. One of
the leading systems theorists, Vadim Sadovsky, ex-
presses the difficulties of constructing a general con-
cept of system in a general applicable theory: ... great
doubts arise as to the possibility of constructing a sin-
gle universal definition of the concept of 'system’, and
such that formalized sign systems, living organisms,
and management systems, as well as various economic
systems, science as a system, the diversity of biological
systems at various levels, social systems etc.” (Sa-
dovskij, V., 1974)

In the case of the EU, unification can hardly be
presented as a mathematical model, at least because of
the obstacles in collecting reliable empirical data and
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deriving the appropriate equations. Sadowski catego-
rises the concepts that make it possible to study social
systems by applying a systems approach:

- Group A, internal structure of the system: ele-
ment, link, link channel, interaction, whole, subsystem,
organization, structure, leading part of the system, de-
cision-making subsystem, hierarchical structure, etc.

- Group B, system-specific properties: isolation,
interaction, integration (process of creating an open so-
cial system), ..., (de)centralisation, ...,system state, sys-
tem integrity, stability, perception retention and pro-
cessing of information, feedback, equilibrium, rolling
equilibrium, ..., (self-)management, ..., etc.

- Group B: environment, system state, behaviour,
function and functioning, change, adaptation, homeo-
stasis (equilibrium state), growth, development, equifi-
nality, etc. (Kolev, T., 2009)

e

Sadowski arranges and conducts a close examina-
tion of multiple definitions of "system" into three
groups:

- Group |: definitions treating "system" as a class
of mathematical models;

- Group II: definitions constructed on the basis of
the concepts of “element”, "relation”, "relationship”,
"whole" with a more pronounced methodological ori-
entation;

- Group I1I: definitions that include the concepts
of "input”, "output”, "information processing”, "feed-
back", "control", etc., which represent more specialized
notions of a system and cybernetic systems in particu-
lar.
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Fig. 1: Schematic representation of the system

Source: own development
(The link with Norbert Wiener's "Cybernetics" is clarified below.)

3. Functional Systems Theory

Pyotr Anokhin also developed his theory of func-
tional systems in the 1930s as a development and con-
tinuation of Ivan Pavlov's research on higher nervous
activity. Anokhin investigated the center-periphery re-
lationship in the nervous system and his theory also
aimed at universal application. The main question
Anokhin poses is whether the interaction between ele-
ments, taken by itself, can create a system. After an
analysis of the processes in the nervous system (the
brain) the conclusion is that interaction is a necessary
but insufficient condition for the formation of a system.
(Kolev, T., 2009) For this purpose, factors are also
needed which govern the interaction and unite the set
of elements. One of the paradoxical conclusions is that
the system-forming factor is precisely the end result of
the system's construction. i.e., its preset desired end
state. Integration (understood as the formation of a sys-
tem) can be unlocked by setting some ultimate (men-
tally achievable) goal. The problem comes down to
having a model to follow. The wish has been expressed
by various political figures (including W. Churchill) to
build (something like) "United States of Europe" fol-
lowing the obvious example of the USA. The Roman
Empire, which is an essential part of (Western) Euro-
pean political mythology, is also cited as a relevant ex-
ample.

According to Anokhin, the outcome of a system's
activity is a system-forming factor isomorphic to dif-
ferent classes of systems, and the systems approach
should seek to answer the following questions:

1. What outcome should be obtained?

2. When should the result be obtained?

3. By what mechanisms should the result be ob-
tained?

4. How is the sufficiency of the result assessed?

"We can call a system only such a complex of se-
lectively involved components in which the interaction
and interrelationship acquire the character of interac-
tion of the components to produce a focused useful re-
sult."(Kolev, T., 2009) The outcome that results from
the existence and functioning of a system can be its sys-
tem-forming factor, given that every system is made up
of elements that in turn can be viewed as systems, and
the output system can be represented as an element
within a higher-order system, a metasystem. In this
sense, what results from the existence and functioning
of the system within the metasystem can be seen as a
necessity, necessitating the emergence of an object with
certain properties. E.g. the sense organ in a living or-
ganism, being a system in itself, is built up to become
part of the metasystem, acquiring the particular proper-
ties it requires.
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For the first time Anokhin raises the question of
the system-forming factor with a search for its "isomor-
phism" for different types of systems. According to his
elaboration, the systems approach manifests itself in the
search and formulation of the factor in question. For the
purposes of the EU analysis, we seek the answer to the
questions:

1. How and why does the EU emerge?

2. What does the desired end result look like that
unleashes the development of the union - bringing its
elements together, managing the interaction between
them and turning them into a system?

Theorists of European integration work with the
notion (albeit sometimes vaguely formulated) of a de-
sired end-state, and also with the belief that in the
course of integration the EU's subsystems will change,
will acquire the functions required by the end-state, and
new subsystems will emerge possessing these func-
tions. These perceptions find expression in the Union's
continuously complex governance scheme.

Anokhin's "Principle of the Functional System"
views it as the unification of the individual mechanisms
of the organism into an overall "integrative unit", by
means of an adaptive behaviour to the pattern. Anokhin
considers two types of functional systems:

- The first achieve equilibrium only at the expense
of internal resources (of the organism), and do not seek
such in the environment. These are self-sufficient and
tend towards the closed systems considered by Ber-
talanffy - with minimal/zero interaction with the envi-
ronment. In other words, the outward behavior of such
systems boils down to "reaction ...to deformation” (see
above) Perhaps such systems only reflect external in-
fluences? Is this logical construct confirmed by the be-
haviour of (self-)isolated communities - e.g. the USA
and Albania in certain historical periods? The research
question is: is it logical for the EU to strive for self-
sufficiency (self-isolation)?

- The latter achieve equilibrium through flexible
behaviour in interacting with the environment and op-
timising exchanges with it. Here again the question
arises of the role of the external environment and its
specific definition. The question is, does the EU man-
age its exchanges with the environment optimally?

4. Cybernetics

The theory of open systems with its refinements,
as well as the theory of functional systems, have many
points of contact with cybernetics, a science with roots
in ancient Greece. Norbert Wiener studied the general
regularities of control and information transfer pro-
cesses in different systems - machines, living organ-
isms or social entities. There is a view that systems the-
ory is simply the mathematical equivalent of cybernet-
ics. The main difference between the two theories lies
in the emphasis they place: while Bertalanffy stresses
the special importance of the exchange between system
and environment, Wiener emphasizes the intra-system
connections and views the functioning of the system
simply as a response to external influences. The com-
bination of the two approaches provides a good basis
for the study of EU integration processes: on the one
hand, it allows to examine internal development im-
pulses, internal potential, including internal constraints,

and on the other hand, external impulses (favourable or
not) and external constraints. Ignoring internal or exter-
nal factors increases the risk of incorrect conclusions
and explanations about the causes of integration pro-
cesses, and implies inaccurate predictions about their
further course.

The main task facing management is the survival
of the system. Cybernetics studies the stability of mate-
rial systems, their remaining in equilibrium. The striv-
ing of cybernetic systems for equilibrium is their basic
internal law - in biologically appropriate behavior in
animals, in conscious and socially appropriate behavior
in humans, or in the EIM program. Key to cybernetics
is the notion of "feedback" introduced by Anokhin:
along the "sensor-control centre-executive™ chain. The
processing and transmission of information, as well as
the reaction in response to external influences, have a
direct bearing on equilibrium management. After the
2008 economic crisis, the EU is seeking to regain its
internal equilibrium point, so it is particularly important
to examine the mechanisms that ensure the Union's
equilibrium, as well as the impulses, both external and
internal, that disturb it.

Wiener gives the example of bees in a hive acting
in concert, even though the nervous systems of individ-
ual bees are not directly connected to each other. "The
secret lies in the mutual communication between the
members of the hive"(Wiener, N., 1961), i.e. in the ex-
change of information between them. The fact that
communication/information exchange is key to com-
munity building calls for an in-depth study of the spec-
ificities of this exchange within the EU. Again using
the example of social insects, Wiener points out that the
value of information coming from the stimulus depends
not only on its nature, but also on the whole neural con-
struction of the transmitter and receiver, i.e. the com-
munication network.(Wiener, N., 1961) Communica-
tion requires both parties to be ‘tuned to the same fre-
quency'. The answer to the question of how the receiver
understands the message depends on his senses, powers
of interpretation, etc. Communication in social systems
is in "symbolic language" (conditional information)
and the question of the content of symbols and its uni-
form interpretation is raised. At the heart of the EU's
'symbolic language' are 'European values. Their content
and interpretation should be studied among the differ-
ent communities in the union, which may give them dif-
ferent meanings. The question could be asked how
comprehensible the so-called '‘Brussels language' is to
citizens.

The distortion of information in its dissemination
among a multitude can make coherent behaviour and
community building impossible. In fact, the question of
comparison between the individual organism and the
community of organisms should not be posed in the
above way - one of the principles is that the subsystem
always has a higher degree of internal integrity/cohe-
sion than the system, which in turn is more homogene-
ous than the metasystem. The proof is in each link of
the "elementary particle - atom - molecule - cell - or-
ganism - community" chain. In the study of the EU, the
extent to which the tendency to abolish the nation-state
as a level of governance by devolving powers ‘upwards'
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(to supranational governing bodies) and 'downwards'
(to districts and municipalities) is consistent with sys-
temic logic is crucial.

Here the overlap between cybernetics and systems
theory is complete and the concept of "system" is fully
applicable to the study of management processes. In
these, the basic outcome in the process of system for-
mation is clearly observed. Governance is the transition
of the governed system from one state to another by
purposeful influence from the governing centre. (Inci-
dentally, it can also be assumed that governance may
have the purpose of keeping the governed system in the

same state by purposeful influence. This goal is possi-
ble given that the system has reached an equilibrium
state.) Optimal control implies the satisfaction of some
criterion - for example, expenditure of time, labor, sub-
stance, or energy. When studying a complex dynamic
system such as the EU, it is possible to select such
quantifiable criteria - budget, turnover, unemployment,
etc., which facilitates the research task.

One of Wiener's most important insights, is the as-
sertion that "...society extends only as far as the actual
transmission of information extends."(Wiener, N.,
1961) i.e., without distortion and loss of utility, without
becoming "noise."

environment

. T T
information

heterogeneous / diverse
environment

impulse

-

homogeneous / stable
environment

Fig. 2: Information losses when extending and narrowing communication paths
Source: own development

The question of the EU's natural borders is partic-
ularly acute in relation to the latest rounds of enlarge-
ment: how many and what other countries can be effec-
tively governed from the centre? Is the Union still ef-
fectively governed in its present form? To what extent
can the explanation for Britain's departure be sought in
the inability of that country to be effectively governed
by 'Brussels' as the 'quasi-imperial’ centre of the union?

Here Wiener provides some methodology for de-
termining the optimal size of a community by compar-
ing the number of decisions coming into it from outside
with the number of decisions made inside it. According
to him, the measure of the effective size of a group is
the size that it must possess to reach a certain degree of
autonomy. (Wiener, N., 1961) Information has another
feature: its value is determined not only by its quantity
but also by the properties of the receiver, e.g., own in-
formation stock, ways of interaction with the environ-
ment, perceptibility, interests, etc. As Bushev empha-
sizes, value possesses this information "... that serves
to achieve a particular purpose.” (Bushev, M., 1992) If
the information is irrelevant to the system'’s goals, it re-
mains without consequence. Again, we return to the
law that the system cannot be operated with external
programs. Management information can be character-
ized as such a program; it is internal to the system and
external to its elements.

The question comes down to measuring the num-
ber of decisions coming from outside. Is there, e.g. in

foreign trade, a limit to self-sufficiency/independence
and what determines it? (Before leaving the EU, Great
Britain was the only country in the union whose share
in its foreign trade was under 50%.) How to ascertain
the number of decisions mentioned, especially if some
of them (political) remain hidden to the researcher? In
this case, as Wiener himself admits, mathematical
methods are insufficient and one must also work
through historical review and analogies:"...whether our
social science research be statistical or dynamic...it
can only be accurate to a few decimal places and will
ultimately never provide us with the kind of verifiable,
meaningful information that would be comparable to
what we have come to expect in the natural sciences."
(Wiener, N.,1961)

As an example of a high degree of stability and
equilibrium, Wiener cites the small rural community in
which, over time, "uniform levels of understanding and
behavior, ...respectable norms," and "ubiquitous public
opinion” are established.(Wiener, N.,1961) The expla-
nation obviously lies in the effective dissemination of
information-formal ties are complemented by strong in-
formal ties, each member of the small community
knows everyone and communicates with them directly.
Therefore, "small, cohesive communities have a high
degree of homeostasis..."(Wiener, N., 1961) This ex-
plains why e.g. Switzerland is a country with a sustain-
able direct democracy. Relationships between commu-
nity members are close and strong, information moves
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quickly and without distortions along short communi-
cation paths. The small community avoids one of the
main dangers to equilibrium, namely the information
network (mass media) falling into the hands of "a very
limited number of rich people... interested in the power
and money game... which... is one of the main anti-
homeostatic factors in society."(Wiener, N., 1961)
(These observations apply to democratic societies
where mass media are also subject to the usual market
principles. In outright dictatorships the mass media are
in a different mode, but this is not, or rather should not
be, the case in EU countries. The presence or absence
of censorship in the EU should be considered sepa-
rately.)

Related to this is another important manifestation
of systems thinking in cybernetics - the set may have
more or less information than its members. The former
case is a fundamental characteristic of human commu-
nity. Obviously, its formation goes with the accumula-
tion of a common, superior stock of information - in
other words, a whole quality greater than the sum of its
parts is formed. The question arises as to whether the
process is reversible; whether access to the common in-
formation may be hindered and/or constricted. When
the rule that common information exceeds the infor-
mation of individual groups or individuals is violated,
the community breaks down to lower levels of organi-
zation. According to Wiener, "...large communities
subjected to (the above-described) disruptive influence
have much less publicly available information than
small communities..."(Wiener, N., 1961) In his view,
the state is "dumber" than most of its citizens, and it is
not true that the larger organization is "smarter" than
the individual. (The sanity of officials in Brussels has
long been questioned over some controversial direc-
tives, and this is confirmation of the validity of those
doubts.)

Again comes the question of how big an effec-
tively managed and balanced European Union
can/should be. The existence of cultural "ghettos" (i.e.
communities excluded from the general exchange of in-
formation) is a sign of the disintegration of a commu-
nity and this is the case with the EU. However, the
question arises, how can the ratio between common and
private information in the EU be measured? Is the level
of citizens' awareness of the Lisbon Treaty a sufficient
indicator?

The question of the effective amount of public in-
formation is directly linked to the economic basis of the
EU and its ideological justification. As Wiener notes,
even by the mid-20th century the basis of the market
economy was not sustainable (‘homeostatic’). "'In many
countries, the view, recognized in the United States as
official dogma, is widespread that free competition is
itself a homeostatic process, i.e. that in a free market
the selfishness of traders... will promote the common
good... Unfortunately, the facts speak against this sim-
ple-minded theory." (Wiener, N., 1961)

Wiener likens the free market to the Monopoly
game, subject to the general game theory developed by
von Neumann and Morgenstern. Even under the as-
sumption that each player follows a perfectly reasona-
ble strategy based on the information available to him,

the game is complex and unpredictable, and with mul-
tiple players the outcome is most often highly uncertain
and unsustainable. "Greed-driven coalitions" are tem-
porary and typically "end in ... deceit, betrayal and
fraud. This is an accurate picture of high business life
and the closely related political, diplomatic and mili-
tary life.” (Wiener, N., 1961) It is also one of the most
accurate explanations for the constant drive to establish
a monopoly in all areas - indeed an attempt to reduce
unpredictability and instability. Even if an agreement is
reached between the players, however, "...the prize re-
mains with the one who, choosing the opportune mo-
ment, breaks the agreement and betrays his partners."
(Wiener, N., 1961) Herein lies the explanation for the
periodic economic crises under capitalism and essen-
tially a critique of the market model - from a man who
has never been accused of holding left-wing (in the
classical sense) views.

However, these considerations call into question
the very basis of the EU's existence - after 1986 this
basis is the Union's Internal Market, built on the (neo-
)liberal principles of free trade and free competition. In
this case, it is necessary to measure how much of Com-
munity law relates to the Internal Market. The main is-
sues discussed in the Union's official documents al-
ways, especially after the mid-1980s, concern eco-
nomic growth, financial discipline, free trade,
unemployment - all manifestations or consequences of
the free market. The EU's equilibrium, according to the
official formulations, depends on free competition,
which is a higher principle. But free competition im-
plies a permanent distortion of equilibrium. What are
the EU's mechanisms for restoring it? Can the Union's
common policies be seen as ‘compensatory links'?

5. Synergetics

Synergetics is the study of the relationship be-
tween structural elements (subsystems) that are formed
in open systems due to an intense exchange of matter
and energy with the surrounding environment under
non-equilibrium conditions. In 1977, the physicist Her-
mann Hacken used the term with the following contem-
porary definition of it: "A discipline that studies the
joint action of multiple subsystems, resulting at the
macroscopic level in structure and corresponding func-
tioning. In such systems, there is a concerted behavior
of the subsystems, resulting in an increasing degree of
orderliness, i.e., decreasing entropy.” (Haken, H.,
1982) (In other words, the development of an open sys-
tem does not follow the second law of thermodynamics
- it is viable as long as it manages to maintain entropy
through exchange with the environment.)

In fact, synergetics is a further development of the
systems approach into a dynamic model, applying key
concepts from thermodynamics and cybernetics such as
entropy, disequilibrium, information, and feedback.
The discipline emphasizes self-organization, the mech-
anism of emergence of complex systems and of transi-
tion to new, more complex systems at a higher level. It
is about so-called "evolving systems". Like systems
theory and cybernetics, synergetics seeks a universal
law that explains processes in both living and non-liv-
ing nature, in this case self-organization. By self-organ-
ization, synergetics means the spontaneous transition
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from less complex and more chaotic forms of organiza-
tion to more complex and more ordered ones. The prin-
ciple is that processes of increasing complexity and or-
der have a single algorithm, regardless of the nature of
the systems in which they take place. These processes
depend on the exchange of matter and/or energy with
the environment in a state of thermodynamic equilib-
rium. (Here the contribution of Ilya Prigozhin, who de-
scribed the so-called "dissipative systems" and the way
they dissipate and absorb the incoming energy from
outside, is great.) Synergetics states that the evolution
of non-equilibrium open systems towards increasing
complexity and orderliness proceeds through two
phases:

- smooth evolutionary development, until the
point at which the external impact, or the accumulated
internal potential (or both together) reach critical values
and bring the system to an unsustainable critical state;

- an abrupt transition to a new steady state of
greater complexity and order (structural change), with
a qualitative change in the properties of the system, the
so-called bifurcation. In bifurcation, random factors
play a major role in the further development.

Applied to the EU, synergetics can answer the fol-
lowing questions: What triggers the self-organisation of
the union - external and/or internal impulse? If it is an
external impulse, does this impulse continue to operate,
or has the EU become a self-contained system resistant
to external influences after the initial impetus? Con-
versely, is the Union currently close to an unsustainable
critical state, a bifurcation, and how to assess this?

The bifurcation unlocks a movement towards one
of a number of possible, new steady states - so-called
"attractor pools". Random factors determine exactly
which qualitatively new steady state the system will
move into. According to synergetics, development is in
principle unpredictable - because of the role of chance,
it is impossible to determine its direction unambigu-
ously. On this line of reasoning, the future of the EU (if
it is close to or already in bifurcation) should remain
unclear. Obviously, using this approach alone there is
no way to make a qualitative prediction about the future
state of the Union. In this case, the method of historical
analogies with unions that show similar systemic char-
acteristics in similar conditions should be added.
Again, it is important to take into account functional
systems theory, according to which the final state is a
system-forming factor. The pre-specified notion of fed-
eration is only one of many possible end states. The
question is how to induce movement in the direction of
the desired state if all random factors cannot be antici-
pated and controlled? If this is impossible in principle,
then attempts at 'social engineering' (Johnson, P., 1993)
are doomed and integration (if by this we mean the for-
mation of a complex social system) cannot be a politi-
cally managed process by conscious means.

According to synergetics, randomness, irreversi-
bility and unsustainability appear as the main source of
development. In self-organization, the new order to-
wards a more complex system emerges through the ran-
dom deviations in the state and behavior of its elements.
Such fluctuations in equilibrium systems are counter-
acted by negative feedback (‘compensating linkages"),

ensuring that the structure of the system is maintained
in an equilibrium state. In complex open systems, the
inflow of external energy reinforces the disequilibrium,
the deviations increase and accumulate. At some point,
the compensating linkages cannot maintain order and
the system either degrades or a new, higher order
emerges. Close to the equilibrium point and with a
weak inflow of external energy, the compensatory
bonds bring the system to full equilibrium. The capac-
ity for change decreases.

Again, the question arises, is this the preferred
state of a system, is this not the ultimate goal of devel-
opment? Every system has its life cycle: growth - cul-
mination (equilibrium) - decline. Obviously we can re-
fer self-organization to the first phase in the life cycle.
Hence one of the main questions: which life cycle is the
EU in? How far from the equilibrium point is the EU?
Is the quest for trade self-containment/self-sufficiency
an expression of a quest for equilibrium?

In highly non-equilibrium states, systems become
sensitive to external influences. In this case, self-organ-
ization is a process in which global external impulses
stimulate the emergence of new structures within the
system.

A key question is whether the integration process
is primarily the result of an initial external impulse. In
this case, such an impulse can be found, for example,
in the US's targeted policy of supporting Europe’s post-
war reconstruction (the Marshall Plan) and the trade
closure of Eastern Europe within the framework of the
Commonwealth of Independent States.

In non-equilibrium conditions, the relative inde-
pendence of the elements in the system gives way to
cooperation: close to the equilibrium point, an element
interacts only with its neighbours; far from the equilib-
rium point, its behaviour is that of a 'system' element,
and coherence in the behaviour of the elements in-
creases. It is common knowledge from empirical obser-
vations of human communities that external pressure
coheres, becomes an integrating factor. (Toynbee, A.,
1954) It may be that by virtue of this logic the EU is
now looking for such an external ‘integrating' factor.
Importantly, in this case, there is a way to check to what
extent EU elements behave as 'systemic', e.g. by check-
ing the economic exchange between member states: to
what extent, e.g., is the movement of economic factors
mainly between neighbours?

Self-organization can only take place in suffi-
ciently complex systems, with a critical mass of inter-
acting elements bound by so-called necessary bonds
(without which the elements are non-viable). Simpler
systems are not capable of spontaneous adaptation to
the environment, much less development. When they
receive an excessive amount of energy from outside
they lose their structure and irreversibly break down.
The EU is a complex system, but how complex? How
much external energy can it bear? On a practical level,
the question remains, e.g. how much uncontrolled im-
migration can destroy the structure of the Union?

Self-organization occurs only if the positive feed-
backs outweigh the negative ones. In dynamically sta-
ble, adaptive systems (in a state of homeostasis), in-
coming external signals have the effect of permanently
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returning the system to the initial state through compen-
satory connections. In a self-organizing, evolving sys-
tem, externally induced influences accumulate and am-
plify due to the overall positive reactivity of the system.
This leads to the emergence of a new order and new
structures, as in the formation of new social formations.
The question to be followed here is to what extent is the
EU the result of a phase transition and is it currently
entering a new one?
Conclusion

The combination of the above theories and ap-
proaches can ultimately provide the necessary theoreti-
cal basis for the study of the European Union, allowing
the formulation of three groups of research questions,
including those with a practical focus. The answers to
these questions can explain the nature of the union, il-
luminate the internal mechanisms of its functioning and
allow a short-term forecast of its development:

1. Questions focusing on the causes and mecha-
nisms of the emergence of European integration:

- How and why did the EU emerge? What does the
desired end result look like that triggers the develop-
ment of the union and turns it into a functional system?

- What triggers the self-organisation of the union -
external and/or internal impulse? If it is an external im-
pulse, does this impulse continue to operate, or has the
EU, after the initial impetus, become a self-contained
system resistant to external influences? (Is it possible
that the desired end result is "external”?)

2. Questions focused on the internal state of the un-
ion:

- How can one measure the ratio between common
and private information in the EU and hence the degree
of integration?

- How close to the equilibrium point is the EU and
how strong are its compensatory links?

- To what extent is the EU the result of a phase
transition?

- Which life cycle is the EU in? Is it currently close
to an unsustainable critical state, a bifurcation, and how
to assess this? Is it currently entering a new phase tran-
sition?

- Is the drive towards trade self-containment/self-
sufficiency an expression of a search for equilibrium?

3. Questions focusing on the EU's interaction with
its environment:

- Do open systems lean towards (only) closing and
sealing borders, as control is easier with minimal ex-
change of matter/energy (information)?

- If equilibrium systems only seek to reflect exter-
nal influences, is it logical for the EU to strive for self-
sufficiency (self-isolation) and is there a limit to self-
sufficiency/independence?

- How optimally does the EU manage its ex-
changes with its environment?

- How complex a system is the EU? How much
external energy, including uncontrolled immigration,
can it bear?

- How big can/should an effectively managed and
balanced EU be?

- Is the EU trying to clarify its "natural” borders -
Turkey and Ukraine?
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